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Preface

NOTICE TO CUSTOMERS

document.

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 number. The numbering convention for the DS number is
“DSXXXXXA”, where “XXXXX” is the document number and “A” is the revision level of the

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™ Z Demonstration Kit Demonstration Kit. Items discussed in this chapter
include:

Document Layout

Conventions Used in this Guide

Warranty Registration

Recommended Reading

The Microchip Web Site

Development Systems Customer Change Notification Service
Customer Support

DOCUMENT LAYOUT

This document describes how to use the PICDEM Z Demonstration Kit as a
development tool to evaluate and experiment with Microchip RF solutions. The manual
layout is as follows:

Chapter 1: PICDEM™ Z Demonstration Kit Overview — Describes the PICDEM
Z Demonstration Kit and how it works.

Chapter 2: Getting Started with the PICDEM™ Z Demonstration Kit — What
you need to know to start using the PICDEM Z Demonstration Kit.

Chapter 3: Experimenting with the PICDEM™ Z Demonstration Kit — How to
program and use the PICDEM Z Demonstration Kit.

Chapter 4: Troubleshooting — How to solve common operation problems with
the PICDEM™ Z Demonstration Kit.

Appendix A: PICDEM™ Z Motherboard Schematics — Hardware information on
the PICDEM Z demonstration board.

Appendix B: PICDEM™ Z 2.4 GHz RF Card — Hardware information on the
PICDEM Z RF card.

© 2007 Microchip Technology Inc. DS51524B-page 1
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CONVENTIONS USED IN THIS GUIDE

Where applicable, this manual uses the following documentation conventions:

DOCUMENTATION CONVENTIONS

Description

Represents

Examples

Arial font:

Italic characters

Referenced books

MPLAB® IDE User’s Guide

Emphasized text

...Is the only compiler...

dialog

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”

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

Text in angle brackets < >

A key on the keyboard

Press <Enter>, <F1>

Oxnnnn

A hexadecimal number where
n is a hexadecimal digit

OxFFFF, 0x007A

Courier New font:

Plain Courier New

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

A binary number ‘b00100, ‘bloO

Italic Courier New

A variable argument

file.o,where file can be
any valid filename

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)

{
}

DS51524B-page 2

© 2007 Microchip Technology Inc.



Preface

WARRANTY REGISTRATION

Please complete the enclosed Warranty Registration Card and mail it promptly.
Sending in the Warranty Registration Card entitles users to receive new product
updates. Interim software releases are available at the Microchip web site.

RECOMMENDED READING

This user's guide describes how to use the PICDEM™ Z Demonstration Kit. Other
useful documents are listed below. The following Microchip documents are available
and recommended as supplemental reference resources.

AN965 “Microchip Stack for the ZigBee™ Protocol” (DS00965)
AN1066, “MiWi™ Wireless Networking Protocol Stack” (DS01066)

These application notes describe how you can use the Microchip RF solutions to
quickly build your application without the need to acquire detailed knowledge of ZigBee
or MiWi protocol specifications. To illustrate the usage of the Stack, two working demo
applications are included. These demo applications can be used as a reference or
simply modified and adapted to your requirements.

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:

* 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 (FAQ), 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

© 2007 Microchip Technology Inc. DS51524B-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 C17, 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, MPLAB ICE 4000 and REAL ICE™.

 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®
operating system Integrated Development Environment for development systems
tools. This list is focused on the MPLAB IDE, MPLAB SIM and MPLAB SIM30
simulators, 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® || device programmers and the
PICSTART® Plus and PICKit® 1 development programmer.

CUSTOMER SUPPORT

Users of Microchip products can receive assistance through several channels:

+ Distributor or Representative

* Local Sales Office

* Field Application Engineer (FAE)

 Technical Support

» Development Systems Information Line

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

In addition, there is a Development Systems Information Line which lists the latest
versions of Microchip's development systems software products. This line also
provides information on how customers can receive currently available upgrade kits.

The Development Systems Information Line numbers are:
1-800-755-2345 — United States and most of Canada
1-480-792-7302 — Other International Locations

DS51524B-page 4 © 2007 Microchip Technology Inc.
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Chapter 1. PICDEM™ Z Demonstration Kit Overview

1.1 INTRODUCTION

This chapter presents an overview of the features and requirements of the
PICDEM™ Z Demonstration Kit. Topics covered in this chapter include:

* What is the PICDEM™ Z Demonstration Kit?

PICDEM™ Z Demonstration Kit Components

» Overview of the PICDEM™ Z Demonstration Kit

PICDEM™ Z Motherboard

PICDEM™ Z RF Card

PICDEM™ Z Software CD

1.2 WHATIS THE PICDEM™ Z DEMONSTRATION KIT?

The PICDEM Z Demonstration Kit is designed to allow developers to evaluate and
experiment with Microchip RF solutions. It is designed to work with either the ZigBee™
or MiWi™ protocol. The PICDEM Z Demonstration Kit provides two nodes to create a
simple two-node network. If required, additional nodes may be purchased to expand
the network. The preprogrammed demo application firmware shows a simple two-node
ZlgBee protocol network. Using either the MiWi Wireless Networking Protocol Stack or
the Microchip Stack for ZigBee Protocol source code, available free-of-charge from the
Microchip web site, developers can develop their own applications.

1.3 PICDEM™ Z DEMONSTRATION KIT COMPONENTS

Your demonstration kit contains the following items:

1. Two PICDEM™ Z demonstration motherboards.

2. Two MRF24J40 daughter cards.

3. Two 9V batteries.

4. The PICDEM Z Demonstration Kit CD-ROM, which contains installations and
application notes for Microchip’s RF solutions.

This manual (included on the CD-ROM in Adobe® Acrobat® format).

6. A warranty registration card.

o
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1.4 OVERVIEW OF THE PICDEM™ Z DEMONSTRATION KIT

The PICDEM Z Demonstration Kit (also referred to as the PICDEM Z kit) is designed
to demonstrate Microchip’s RF solutions. The PICDEM Z kit includes two nodes, each
preprogrammed with demo coordinator and Reduced Function Device (RFD)
applications using the ZigBee protocol. Each node consists of two boards — one
motherboard and one RF card. The PICDEM Z motherboard is designed to support the
Microchip MRF24J40 RF transceiver. Microchip will be adding support for new RF
transceivers as time progresses. For the complete list of supported RF transceivers,
visit the Microchip web site.

In addition to demonstrating standard ZigBee protocol functionality, the PICDEM Z kit
can also be used to develop custom applications based on either the ZigBee protocol
or the Microchip MiWi protocol. The kit includes the complete source code for both
protocols. The Microchip application note “AN965, Microchip Stack for the ZigBee ™
Protocol” (DS00965) discusses the Microchip ZigBee Protocol Stack in more detail.
The Microchip application note AN1066, “MiWi™ Wireless Networking Protocol Stack”
(DS01066) discusses the Microchip MiWi protocol in more detail.

1.5 PICDEM™ Z MOTHERBOARD

The PICDEM Z demonstration board or motherboard has all of the features necessary to
begin developing RF applications using the Microchip PIC18F family of microcontrollers.
The preprogrammed firmware allows users to begin evaluating the board right out of the
box, with no additional programming or configuration.

FIGURE 1-1: PICDEM™ Z MOTHERBOARD

_IX X [cCe ool [CNDe 0 ¢ @
000000000000000000000000000000
000000000000000000000000000000
000000000000000000000000000000
000000000000000000000000000000
000000000000000000000000000000
ooooooooooooz:}ooooooooooooooo

address sticker
5................
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Features on the PICDEM Z demonstration board include:

1.

10.

11.

12.

Microcontroller Socket (U4): 40 and 28-pin PDIP sockets are provided for the
user’s choice of Microchip PIC18 microcontrollers. The board is equipped from
the factory with a PIC18LF4620 high-performance microcontroller, clocked at
4 MHz and preprogrammed with the demo application firmware using the
Microchip Stack. The microcontroller on each board included in the
demonstration kit contains a label that identifies it as either a ZigBee protocol
coordinator or RFD.

Temperature Sensor (U3: TC77): This is a 5-pin thermal sensor with an SPI
interface from Microchip.

User-defined LEDs (D1, D2): These two LEDs are driven by digital 1/O pins of
the controller, and may be used to simulate a digital output to an embedded
device. These LEDs are enabled/disabled by jumpers JP2 and JP3. By default,
LEDs are enabled by permanently shorting jumpers via PCB traces. If required,
you may cut the traces and install your own jumpers.

User-Defined Push Buttons (S2, S3): These switches are connected to digital
I/0O pins on the controller, and may be used to simulate a digital input in an
embedded application. These switches do not have external pull-up resistors; as
a result, you must enable the internal pull-up option on PORTB to correctly read
the switch status.

Reset Push Button (S1): This switch is tied to the MCLR pin on the controller,
and is used to reset the board.

RJ-11 (six-wire) Modular Connector (J5): This connector allows the
demonstration board to be connected to Microchip MPLAB ICD 2 systems for
advanced microcontroller debugging and programming.

RS-232 (DB9F) Connector (P1): This connector allows the demonstration board to
be connected to any other board or PC serial port. The preprogrammed demo
application firmware uses this connector to communicate with a PC and offer
application configuration options. If required, you may disconnect the on-board
RS-232 driver circuit from the controller by breaking the PCB traces on the J3 jumper.

RF Card Connector (J2): This is a common connector to connect all supported
RF cards. This connector provides +3.3 VDC, an SPI bus and a few discrete
digital 1/0 control signals.

Prototype Area: A prototype area is provided to breadboard additional circuitry
for development. Connections are provided for +3.3 VDC, ground and all I/O ports
of a microcontroller.

On-Board Power: An on-board regulator provides 9 VDc to 3.3 VDC rated at
100 mA. The board may be powered via either an external 9 VDc input (J1) or
the on-board 9V battery (B1). The board contains a diode to protect against an
accidental reverse power connection. When using a 9V battery to power the
board, switch S7 must be set to ON. The 2.5 mm 9 VDC jack is wired such that
when a 9 VDC plug is inserted, the on-board battery is automatically
disconnected from the circuit.

Measure Current (JP4): This jumper can be used to measure current drawn by
all of the circuits on the board. By default, this jumper is shorted via a PCB trace.
To measure the current, cut the JP4 trace and insert an ammeter between the
JP4 terminals. You may also install your choice of resistor at R9 and measure
voltage across it to determine the current.

Revision Level Indicator (Back Side): The text on the solder side of the board
indicates the hardware revision level.

© 2007 Microchip Technology Inc. DS51524B-page 7
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1.6 PICDEM™ Z RF CARD

The PICDEM Z motherboard is designed to support RF cards using RF transceivers
from various vendors. Microchip is planning to add support for new RF transceivers.
Please check the Microchip web site for the list of supported RF transceivers. You may
find details of an individual RF card in its respective user’s guide document.

See Appendix B. “PICDEM™ Z 2.4 GHz RF Card” for information on the RF cards
supplied in your PICDEM Z Demonstration Kit.

1.7 PICDEM™ Z SOFTWARE CD

The CD provides the complete source code for the Microchip Stacks for the ZigBee
protocol and the MiWi protocol.

You may download the latest version of the Microchip Stacks from the Application
Design Center at the Microchip web site.

DS51524B-page 8
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Chapter 2. Getting Started with the PICDEM™ Z Demonstration Kit

21 INTRODUCTION

Topics covered in this chapter include:

* Host Computer Requirements
* Using the PICDEM™ Z Boards for the First Time
» Executing Preprogrammed Demo Applications

2.2 HOST COMPUTER REQUIREMENTS

The preprogrammed demo applications do not require the host computer to observe
the functionality. However, a host computer is required if you want to change the default
demo application configuration.

To change the default demo application configuration, you must have a system that
meets the following hardware and software requirements:

» Any computer system with one available standard serial port (DB9)
» Any operating system that provides a standard RS-232 terminal program using
the available hardware serial port

The PICDEM Z Demonstration Kit includes a CD that contains the complete source
code for both demo applications and the Microchip Stack. To view the contents of the
CD, modify demo applications or develop your own application, you must have a
system that meets Microchip MPLAB IDE system requirements. Please visit the
Microchip web site for up to date system requirements and to download the Microchip
MPLAB IDE software.

2.3 USING THE PICDEM™ Z BOARDS FOR THE FIRST TIME
2.31 Assembling PICDEM™ Z Nodes

The PICDEM Z Demonstration Kit consists of two nodes. Each node consists of one
motherboard and one RF card packaged separately. You must assemble each node
before applying power.

Perform the following steps to prepare each node:

1. Unbox and unwrap each board and place on a non-conductive surface.

2. Carefully plug the RF card into the J2 connector on the motherboard. Note that
the connectors on the motherboard and the RF card are polarized and will not
allow incorrect insertion.

3. Ifyou have a9 VDc power supply with a 2.5 mm plug, power-up the board. If not,
connect one of the supplied 9V batteries to the BT1 connector and slide switch
S7 to the ON position.

© 2007 Microchip Technology Inc. DS51524B-page 9
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FIGURE 2-1: MOTHERBOARD AND RF CARD CONNECTION
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2.3.2 Installing PICDEM™ Z Software Files

The PICDEM Z Demonstration Kit contains the complete source code for both the
Microchip Stack for the ZigBee protocol and the Microchip MiWi protocol. Both Stacks
are available free of charge to Microchip customers. As part of the installation process,
you must accept a no-cost electronic software license to continue installation.

To install the files:

1. Insert the PICDEM Z software CD into your system’s CD-ROM drive.

2. Using Windows Explorer, open the CD and start the installation process by
double-clicking the icon for the desired stack installation.

3. Follow the on-screen prompts to install the software. When presented, review the
software license agreement and click | accept to accept the license agreement
and continue the installation process. If you decide to click | do not accept, the
installation will terminate.

4. After successful completion, the selected Stack will be installed on your
computer.

DS51524B-page 10 © 2007 Microchip Technology Inc.
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24 EXECUTING PREPROGRAMMED DEMO APPLICATIONS

The PICDEM Z nodes are preprogrammed with the ZigBee protocol demo program
provided with the ZigBee Protocol Stack. Refer to AN965, “Microchip Stack for the
ZigBee Protocol”, for more information on running this demo.

© 2007 Microchip Technology Inc. DS51524B-page 11
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NOTES:
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Chapter 3. Experimenting with the PICDEM™ Z, Demonstration Kit

3.1  INTRODUCTION

Topics covered in this chapter include:

» Modifying the Hardware Configuration
» Developing Your Application

* Programming Your Application

» Restoring Demo Firmware

3.2 MODIFYING THE HARDWARE CONFIGURATION

The PICDEM Z boards are designed to be flexible in terms of enabling/disabling
on-board components and adding your own circuit.

Jumper Purpose
J2 To connect/disconnect on-board RS-232 driver to the PIC® MCU (RC7 and
RC6 are shorted via PCB trace to RX and TX, respectively)
JP2 To enable/disable D1 LED (factory enabled by PCB trace shorts)
JP3 Enable/disable D2 LED (factory enabled by PCB trace shorts)
JP4 To measure current draw of entire board (factory shorted via PCB trace)

3.3 DEVELOPING YOUR APPLICATION

The PICDEM Z kit can be used with either the ZigBee or MiWi protocol. For more
information on the ZigBee protocol, refer to AN965. For more information on the MiWi
protocol, refer to AN1066.

3.4 PROGRAMMING YOUR APPLICATION

Once you have developed your application, you must program it into one of the
PICDEM Z nodes. All PICDEM Z motherboards are exactly the same and can be
programmed to run any ZigBee or MiWi protocol application.

The PICDEM Z kit does not include the tools for clearing and reprogramming the
microcontroller. To do this, you must use an appropriate device programmer. You may
also use the MPLAB ICD 2 in-circuit debugger, which provides a complete
development suite for device debugging and programming. The PICDEM Z
motherboard contains a modular connector to connect MPLAB ICD 2, PRO MATE Il
and other compatible programmers.

Use the following configuration options when programming the microcontroller:

1. HSPLL (or HS) Oscillator mode depending on your application requirement.

2. Watchdog Timer disabled (demo applications use software enabled Watchdog
Timer).

3. Low-Voltage Programming (LVP) disabled.

4. All other options should be changed as per your requirements.

© 2007 Microchip Technology Inc. DS51524B-page 13
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3.5 RESTORING DEMO FIRMWARE

You may restore the original demo firmware by reprogramming and reconfiguring the
PICDEM Z node. You may either use the factory built hex file or a rebuilt hex file to
program the microcontroller. The factory built hex file is available in the demo
application directories of the installed ZigBee Protocol Stack.

Use the file, C: \MpZBee\DemoCoordinator . hex, for the demo coordinator
application and, C: \MpZBee\DemoRFD . hex, for the demo RFD application. If you
want to rebuild the demo firmware, please refer to the Microchip application note
AN965 (DS00965) for detailed instructions. The demo firmware is embedded with the
necessary PIC device configuration options appropriate for the PICDEM Z hardware.
You must have access to a compatible PIC device programmer to program the
on-board microcontroller.
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Chapter 4. Troubleshooting

41 INTRODUCTION

This chapter discusses common operational issues and how to resolve them. Topics
covered in this chapter include:

« Common Issues

42 COMMON ISSUES

1. A PICDEM Z node does not communicate with the host system.

The primary reason for this issue would be the lack of power and/or incorrectly
programmed firmware.

+ Verify that the on-board microcontroller is programmed correctly with the
appropriate hex file. Refer to Section 3.5 “Restoring Demo Firmware” for
details.

* Make sure that the on-board RS-232 driver is connected to the microcontroller
by appropriately shorting the J3 jumper.
» Make sure that your terminal program is set to use 19200 bps, 8-N-1, no flow
control.
» Make sure that the RF card is correctly plugged into the motherboard.
2. A PICDEM Z node is observed to be reset periodically.
The on-board firmware is stuck in some unexpected infinite loop. This may occur

if there is a short or open on certain RF card signals, or if there is a programming
mistake in the firmware.

* Verify that the on-board microcontroller is programmed correctly with the
appropriate hex file. Refer to Section 3.5 “Restoring Demo Firmware” for
details.

» Make sure that the RF card is correctly plugged into the motherboard.

* If you have modified the hardware, make sure that any of the RF card signals
are not shorted or open.

» Try plugging in a different RF card to eliminate a bad RF card problem.

3. Cannot control the LEDs on another node.

The primary reason for this issue would be that the demo coordinator is not
running and/or the switch is not correctly bound to the target LED.

» Make sure that on-board LEDs on the node you are controlling are enabled by
shorting the JP3 jumper.

* Make sure that nodes are bound properly.

» Make sure that the demo coordinator is powered and running.

» Make sure that two nodes are within the radio sphere of the Coordinator.

© 2007 Microchip Technology Inc. DS51524B-page 15
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4. Binding of the switch and LED on the same coordinator node is not allowed.

The primary reason for this issue would be that the demo coordinator is not
running and/or the switch is not correctly bound to the LED.

» Make sure that you have performed the proper binding operation using the
procedure described in AN965 “Microchip Stack for the ZigBee™ Protocol”
(DS00965).

» Make sure that the demo coordinator is powered and running.
* Make sure that the node is within the radio sphere of the coordinator.

5. RFD node does not associate with the demo coordinator node.

» Make sure that both the RFD and the coordinator are within each other’s radio
sphere.
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Appendix A. PICDEM™ Z, Motherboard Schematics

A1 PICDEM Z MOTHERBOARD SCHEMATICS
FIGURE A-1: PICDEM™ Z MOTHERBOARD
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FIGURE A-2: PICDEM™ Z MOTHERBOARD TOP ASSEMBLY
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FIGURE A-3: PICDEM™ Z MOTHERBOARD LAYER 1
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A.2 PICDEM Z MOTHERBOARD BILL OF MATERIALS
TABLE A-1: PICDEM™ Z MOTHERBOARD BILL OF MATERIALS (BOM)
Reference Description Vendor Vendor P/N
D3 Diode Schottky 20V 1A SMD MELF Diodes Inc. 1N5817M-13
BT1 Conn Batt Male 9V Horz Snap-on Keystone Electronics 593
BT1 Conn Batt Fem 9V Horz Snap-on Keystone Electronics 594
Conn PC Vert 9V Snap-on Keystone Electronics 968
C3,C4 22 pF 100V 5% Monolith Cerm Cap Panasonic - ECG ECU-S2A220JCA
C1, C2, C5, C7, Cap .1 uF 16V Ceramic X7R 0805 Panasonic - ECG ECJ-2VB1C104K
C9, C10, C11,
C12,C13,C14
Cc6 Capacitor Tant 2.2 pF 25V 10% SMD Kemet T491B225K025AS
C8 Capacitor Tant 3.3 uF 16V 10% SMD Kemet T491B335K016AS
Y1 Crystal 4.000 MHz 20 pF HC-49/US ECS Inc. ECS-40-20-4
P1 DB9 F
J1 Conn Powerjack Mini .1" R/A PCMT Switchcraft Inc. RAPC712
J3
J2 2 x 6 .100" Socket/Terminal Samtec LST-106-07-F-D
JP2, JP3, JP4
D1, D2 LED Thin 565NM Grn Diff 0805 SMD Lumex Opto SML-LXT0805GW-TR
u2 IC Reg LDO Micropower SOT23-5 National Semiconductor | LP2981AIM5-3.3
us Maxim MAX3221CAE
U1 28-pin Socket Mill-Max 110-99-328-41-001
u4 40-pin Socket (needs to have no internal ribs) | Mill-Max 110-99-640-41-001
U4 PIC® MCU Microchip PIC18LF4620-I/P
R3 No Load
R5, R6 Res 330 OHM 1/8W 5% 0805 SMD Yageo America 9C08052A3300JLHFT
R2, R7, R8 Res 470 OHM 1/8W 5% 0805 SMD Yageo America 9C08052A4700JLHFT
R1 Res 4.7K OHM 1/8W 5% 0805 SMD Yageo America 9C08052A4701JLHFT
R4 Res 1.0M OHM 1/8W 5% 0805 SMD Yageo America 9C08052A1004JLHFT
J5 Conn Mod Jack 6-6 R/A PCB 50AU AMP/Tyco 520470-3
S1,S2,S3 Switch Tact 6MM SMD MOM 230GF Omron Electronics B3S-1002
S7 Switch Slide SPDT PC MNT L =2 MM E-Switch, Inc. EG1271
u3 IC Sensor Thermal SPI 3.3V SOT235 Microchip TC77-3.3MCTTR
Test Point PC Multi-Purpose Blk Keystone Electronics 5011
Test Point PC Multi-Purpose Red Keystone Electronics 5010

© 2007 Microchip Technology Inc.
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NOTES:
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Appendix B. PICDEM™ Z. 2.4 GHz RF Card

B.1 INTRODUCTION

This appendix presents an overview of the features and requirements of the
PICDEM Z 2.4 GHz RF card. Topics covered in this appendix include:

* What is the PICDEM™ Z 2.4 GHz RF Card?

*+ PICDEM™ Z 2.4 GHz RF Card Kit Components

» Overview of the PICDEM™ Z 2.4 GHz RF Card

» The PICDEM™ Z 2.4 GHz RF Card Features

» The PICDEM™ Z Software

» Getting Started with the PICDEM™ Z 2.4 GHz RF Card

* PICDEM Z 2.4 GHz RF Card Schematics

* PICDEM Z MRF24J40 Daughter Card Bill of Materials

B.2 WHATIS THE PICDEM™ Z 2.4 GHz RF CARD?

The PICDEM Z 2.4 GHz RF card is designed to plug into a PICDEM Z motherboard.
This board uses the Microchip MRF24J40 RF 2.4 GHz transceiver. The MRF24J40 is
an |IEEE 802.15.4 compatible RF transceiver for the 2.4 GHz band.

The PICDEM Z 2.4 GHz RF card uses a PCB trace antenna. If required, the card may
be easily modified to use a standard monopole antenna.

B.3 PICDEM™ Z 2.4 GHz RF CARD KIT COMPONENTS

The PICDEM Z 2.4 GHz RF card is designed to be part of the PICDEM Z Demonstration
Kit.
Your PICDEM Z 2.4 GHz RF Card Kit contains the following items:

1. One PICDEM Z 2.4 GHz RF card
2. A warranty registration card

You may download the complete schematic and PCB design files from the Microchip
web site.

© 2007 Microchip Technology Inc. DS51524B-page 23
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B.4 OVERVIEW OF THE PICDEM™ Z 2.4 GHz RF CARD

The PICDEM Z 2.4 GHz RF card is designed to demonstrate the Microchip solution for
the ZigBee protocol for the 2.4 GHz frequency band. All design files related to the RF
card are available from the Microchip web site. You may use this board directly in your
design or plug it into a PICDEM Z motherboard to complete the ZigBee node. The
current version of the Microchip Stack for the ZigBee Protocol provides the necessary
software to support this card.

FIGURE B-1: PICDEM™ Z 2.4 GHz RF CARD

Antenna
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B.5 THE PICDEM™ Z 2.4 GHz RF CARD FEATURES

The PICDEM Z 2.4 GHz RF card is designed to use the MRF24J40 RF transceiver. The
MRF24J40 is an IEEE 802.15.4 compliant RF transceiver in the 2.4 GHz frequency
band. The card provides a two-row header to connect to a PICDEM Z motherboard.

The current version of the PICDEM Z 2.4 GHz RF card with on-board PCB trace
antenna was found to provide a line sight radio range of about 200 ft. Exact range
depends on many factors, including but not limited to obstacles, PCB and antenna
design. For more information about RF characteristics, refer to MRF24J40 data sheet
on the Microchip web site.

FIGURE B-2: PICDEM™ Z 2.4 GHz RF CARD

Antenna

o alll v w B
— ==
=

Features on the PICDEM Z 2.4 GHz RF card include:

1. RF Transceiver (U1): 40-pin QLP packaged MRF24J40 RF transceiver. This
chip implements complete PHY and part of the MAC layer.

2. RF Board Connector (J2): This connector is used to connect to the PICDEM Z
motherboard. This connector includes +3.3V DC, an SPI bus, and a few discrete
digital 1/0 control signals.

3. Optional SMA Connector (P5): This is an optional connector to use with an
external antenna. You must remove C63 and install C62 to connect P5 to the
transceiver. This connector is designed to accept a mini-SMA connector.

4. PCB Antenna: This is the inverted F-type PCB antenna.

5. Revision Level Indicator (back side): The text on the solder side of the board
indicates the hardware revision level.
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B.6 THE PICDEM™ Z SOFTWARE

You may download the latest version of the PICDEM Z software from the Microchip web
site.

B.7 GETTING STARTED WITH THE PICDEM™ Z 2.4 GHZ RF CARD

B.7.1 Introduction

This section covers the following topics:

* Motherboard Requirements
» Using the PICDEM™ Z 2.4 GHz RF Card for the First Time

B.7.2 Motherboard Requirements

The PICDEM Z 2.4 GHz RF card is designed for use with a PICDEM Z motherboard or
similar board. If you are planning to use the RF card with your custom board, use the
PICDEM Z motherboard schematic as a reference (see Section Figure

A-1: “PICDEM™ Z Motherboard”).

B.7.3 Using the PICDEM™ Z 2.4 GHz RF Card for the First Time

The PICDEM Z 2.4 GHz RF card must be properly plugged into the PICDEM Z
motherboard to complete the setup. Refer to Figure 2-1 for an example.

Perform the following steps to prepare each node:

1. Remove from box and unwrap each board and place on a non-conductive
surface.

2. Carefully plug the PICDEM Z 2.4 GHz RF card into the J2 connector on the main

board. Note that the connectors on the main board and RF card are polarized
and will not allow incorrect insertion.

3. Power the PICDEM Z motherboard.

Note: Before transmitting an RF signal, check with your local telecommunication
authorities to ensure that no restriction on the use of the 2400-2483.5 MHz
ISM band is in effect.

The MRF24J40 operates in the 2.4 GHz frequency band; however, be
advised that even though this band is commonly thought of as a world-wide
band, some countries do not allow unlicensed operation in this band.
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PICDEM Z 2.4 GHz RF CARD SCHEMATICS

B.8

PICDEM™ Z 2.4 GHz RF CARD SCHEMATICS

FIGURE B-3
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FIGURE B-4: PICDEM™ Z 2.4 GHz RF CARD TOP ASSEMBLY
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FIGURE B-5: PICDEM™ Z 2.4 GHz RF CARD LAYER 2
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FIGURE B-6: PICDEM™ Z 2.4 GHz RF CARD LAYER 3
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FIGURE B-7: PICDEM™ Z 2.4 GHz RF CARD LAYER 4
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B.9 PICDEM Z MRF24J40 DAUGHTER CARD BILL OF MATERIALS
TABLE B-1: MRF24J40 DAUGHTER CARD BILL OF MATERIALS
Quantity | Component Name Refer_en.ce Value Description Vendor Vendor #
Description
1 CAP3528 C1 2.2 uF_Tant | Capacitor TANT, Kemet T491B225K025AT
2.2 uF, 25V, 10%, SMD
4 CAP0402 C23, C37, 0.5 pF CAP, Ceramic, 0.5 pF, |Yageo America | 0402CG508C9B200
C38, C43 50V, NPO, 0402
2 CAP0402 C21, C54 20 pF CAP, Ceramic, 20 pF, |Murata GRM1555C1H200J201D
50V, 5%, COG, 0402 Electronics
4 CAP0402 C19, C44, 27 pF CAP, Ceramic, 27 pF, |Panasonic - ECJ-OEC1H270J
C55, C58 50V, 0402, SMD ECG
1 CAP0402 C40 47 pF CAP, Ceramic, 47 pF, |TDK C1005C0G1H470J
50V, COG, 5%, 0402 Corporation
2 CAP0402 C52, C63 10 nF CAP, Ceramic, Kemet C0402C103K4RACTU
10000 pF, 16V, X7R,
0402
2 CAP0402 C39, C45 100 nF C0402C104K8PACTU | Kemet C0402C104K8PACTU
1 CAP0402 C48 180 pF CAP, Ceramic, 180 pF, | TDK C1005C0G1H181J
50V, COG, 5%, 0402 Corporation
1 CAP0603 C53 2.2 uF CAP, Ceramic, 2.2 uF, | Taiyo Yuden LMK107F225ZA-T
10V, Y5V, 0603
1 CRYSTAL_ABM8 |Y3 20 MHz Crystal, 20.000 MHz, | Abracon ABM8-20.000MHZ-B2-T
18 pF, FUND, SMD Corporation
1 MRF24J40_QLP40 | U1 MRF24J40, Single Microchip MRF24J40-1/ML
Chip Transceiver
1 IND0402 L1 4.7 nH Inductor Multilayer, TDK MLK1005S4N7S
4.7 nH, 0402 Corporation
1 IND0402 L3 5.6 nH Inductor Multilayer, TDK MLK1005S5N6D
5.6 nH, 0402 Corporation
2 IND0402 L4, L5 10 nH Inductor Multilayer, TDK MLK1005S10NJ
10 nH, 0402 Corporation
2 RES0402 R20, R22 0Q RES, 0Q, 1/16W, 5%, |Panasonic - ERJ-2GEOR00X
0402, SMD ECG
1 RES0402 R19 10K RES, 10 kQ, 1/16W, Yageo America | RC0402JR-0710KL
5%, 0402, SMD
1 HDR6X2 J2 .100" Socket/Terminal | Samtec LST-106-07-F-D
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NOTES:

© 2007 Microchip Technology Inc. DS51524B-page 33



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

Duluth, GA

Tel: 678-957-9614
Fax: 678-957-1455

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, MI
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

12/08/06

DS51524B-page 34

© 2007 Microchip Technology Inc.



	Table of Contents
	Preface
	Chapter 1. PICDEM™ Z Demonstration Kit Overview
	1.1 Introduction
	1.2 What is the PICDEM™ Z Demonstration Kit?
	1.3 PICDEM™ Z Demonstration Kit Components
	1.4 Overview of the PICDEM™ Z Demonstration Kit
	1.5 PICDEM™ Z Motherboard
	1.6 PICDEM™ Z RF Card
	1.7 PICDEM™ Z Software CD

	Chapter 2. Getting Started with the PICDEM™ Z Demonstration Kit
	2.1 Introduction
	2.2 Host Computer Requirements
	2.3 Using the PICDEM™ Z Boards for the First Time
	2.3.1 Assembling PICDEM™ Z Nodes
	2.3.2 Installing PICDEM™ Z Software Files

	2.4 Executing Preprogrammed Demo Applications

	Chapter 3. Experimenting with the PICDEM™ Z Demonstration Kit
	3.1 Introduction
	3.2 Modifying the Hardware Configuration
	3.3 Developing Your Application
	3.4 Programming Your Application
	3.5 Restoring Demo Firmware

	Chapter 4. Troubleshooting
	4.1 Introduction
	4.2 Common Issues

	Appendix A. PICDEM™ Z Motherboard Schematics
	A.1 PICDEM Z Motherboard Schematics
	A.2 PICDEM Z Motherboard Bill of Materials

	Appendix B. PICDEM™ Z 2.4 GHz RF Card
	B.1 Introduction
	B.2 What is the PICDEM™ Z 2.4 GHz RF Card?
	B.3 PICDEM™ Z 2.4 GHz RF Card Kit Components
	B.4 Overview of the PICDEM™ Z 2.4 GHz RF Card
	B.5 The PICDEM™ Z 2.4 GHz RF Card Features
	B.6 The PICDEM™ Z Software
	B.7 Getting Started with the PICDEM™ Z 2.4 GHz RF Card
	B.7.1 Introduction
	B.7.2 Motherboard Requirements
	B.7.3 Using the PICDEM™ Z 2.4 GHz RF Card for the First Time

	B.8 PICDEM Z 2.4 GHz RF Card Schematics
	B.9 PICDEM Z MRF24J40 Daughter Card Bill of Materials

	Worldwide Sales and Service


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /OK
  /CompatibilityLevel 1.2
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /3Of9Barcode
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Algerian
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /Arnprior
    /BaskOldFace
    /Batang
    /Bauhaus93
    /Baveuse
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /Berylium
    /Berylium-BoldItalic
    /BlackadderITC-Regular
    /BlueHighway
    /BlueHighway-Bold
    /BlueHighwayCondensed
    /BlueHighwayDType
    /BlueHighwayLinocut
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /BurnstownDam
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /CarbonBlock
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CreditValley
    /CreditValley-Bold
    /CreditValley-BoldItalic
    /CreditValley-Italic
    /CurlzMT
    /EarwigFactory
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Haettenschweiler
    /HandelGothicEFBold
    /HandelGothicEFMedium
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HurryUp
    /Impact
    /ImprintMT-Shadow
    /INCONTROL
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kredit
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MaturaMTScriptCapitals
    /MICROCHIP
    /MicrosoftSansSerif
    /MinyaNouvelle
    /MinyaNouvelleBold
    /MinyaNouvelleBoldItalic
    /MinyaNouvelleItalic
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MS-Mincho
    /MSOutlook
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MT-Extra
    /MVBoli
    /Neuropol
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /OCRAExtended
    /OldEnglishTextMT
    /Onyx
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PlanetBenson2
    /Playbill
    /PoorRichard-Regular
    /Pristina-Regular
    /Pupcat
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ScriptMTBold
    /ShowcardGothic-Reg
    /Shruti
    /SimSun
    /SnapITC-Regular
    /Stencil
    /Stereofidelic
    /SybilGreen
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Teen
    /Teen-Bold
    /Teen-BoldItalic
    /Teen-Italic
    /TeenLight
    /TeenLight-Italic
    /TempusSansITC
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /VelvendaCooler
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Waker
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


