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1 MCHPFSUSB Library Help

1 Introduction

MCHPFSUSB v2.9e

for Microchip PIC18/PIC24F/PIC32MX Microcontrollers

Integrated

MCHPFSUSB is a distribution package containing a variety of USB related firmware projects, USB drivers and resources
intended for use on the PC. The MCHPFSUSB firmware examples include projects for USB peripheral/device, Embedded
Host, OTG, and Dual Role.
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Software License Agreement

MICROCHIP IS WILLING TO LICENSE THE ACCOMPANYING SOFTWARE AND DOCUMENTATION TO YOU ONLY ON
THE CONDITION THAT YOU ACCEPT ALL OF THE FOLLOWING TERMS. TO ACCEPT THE TERMS OF THIS LICENSE,
CLICK "I ACCEPT" AND PROCEED WITH THE DOWNLOAD OR INSTALL. IF YOU DO NOT ACCEPT THESE LICENSE
TERMS, CLICK "I DO NOT ACCEPT," AND DO NOT DOWNLOAD OR INSTALL THIS SOFTWARE.

NON-EXCLUSIVE SOFTWARE LICENSE AGREEMENT

This Nonexclusive Software License Agreement ("Agreement”) is a contract between you, your heirs, successors and
assigns ("Licensee") and Microchip Technology Incorporated, a Delaware corporation, with a principal place of business at
2355 W. Chandler Blvd., Chandler, AZ 85224-6199, and its subsidiary, Microchip Technology (Barbados) Il Incorporated
(collectively, "Microchip") for the accompanying Microchip software including, but not limited to, Graphics Library Software,
IrDA Stack Software, MCHPFSUSB Stack Software, Memory Disk Drive File System Software, mTouch(TM) Capacitive
Library Software, Smart Card Library Software, TCP/IP Stack Software, MiWi(TM) DE Software, Security Package Software,
and/or any PC programs and any updates thereto (collectively, the "Software"), and accompanying documentation, including
images and any other graphic resources provided by Microchip ("Documentation").

1. Definitions. As used in this Agreement, the following capitalized terms will have the meanings defined below:
a. "Microchip Products" means Microchip microcontrollers and Microchip digital signal controllers.
b. "Licensee Products" means Licensee products that use or incorporate Microchip Products.

c. "Object Code" means the Software computer programming code that is in binary form (including related documentation, if
any), and error corrections, improvements, modifications, and updates.

d. "Source Code" means the Software computer programming code that may be printed out or displayed in human readable
form (including related programmer comments and documentation, if any), and error corrections, improvements,
modifications, and updates.

e. "Third Party" means Licensee’s agents, representatives, consultants, clients, customers, or contract manufacturers.
f. "Third Party Products" means Third Party products that use or incorporate Microchip Products.

2. Software License Grant. Microchip grants strictly to Licensee a non-exclusive, non-transferable, worldwide license to:
a. use the Software in connection with Licensee Products and/or Third Party Products;

b. if Source Code is provided, modify the Software; provided that Licensee clearly notifies Third Parties regarding the source
of such modifications;

c. distribute the Software to Third Parties for use in Third Party Products, so long as such Third Party agrees to be bound by
this Agreement (in writing or by "click to accept") and this Agreement accompanies such distribution;

d. sublicense to a Third Party to use the Software, so long as such Third Party agrees to be bound by this Agreement (in
writing or by "click to accept");

e. with respect to the TCP/IP Stack Software, Licensee may port the ENC28J60.c, ENC28J60.h, ENCX24J600.c, and
ENCX24J600.h driver source files to a non-Microchip Product used in conjunction with a Microchip ethernet controller;

f. with respect to the MiWi (TM) DE Software, Licensee may only exercise its rights when the Software is embedded on a
Microchip Product and used with a Microchip radio frequency transceiver or UBEC UZ2400 radio frequency transceiver
which are integrated into Licensee Products or Third Party Products.

For purposes of clarity, Licensee may NOT embed the Software on a non-Microchip Product, except as described in this
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Section.

3. Documentation License Grant. Microchip grants strictly to Licensee a non-exclusive, non-transferable, worldwide license
to use the Documentation in support of Licensee's authorized use of the Software

4. Third Party Requirements. Licensee acknowledges that it is Licensee’s responsibility to comply with any third party license
terms or requirements applicable to the use of such third party software, specifications, systems, or tools. This includes, by
way of example but not as a limitation, any standards setting organizations requirements and, particularly with respect to the
Security Package Software, local encryption laws and requirements. Microchip is not responsible and will not be held
responsible in any manner for Licensee’s failure to comply with such applicable terms or requirements.

5. Open Source Components. Notwithstanding the license grant in Section 1 above, Licensee further acknowledges that
certain components of the Software may be covered by so-called "open source" software licenses ("Open Source
Components"). Open Source Components means any software licenses approved as open source licenses by the Open
Source Initiative or any substantially similar licenses, including without limitation any license that, as a condition of
distribution of the software licensed under such license, requires that the distributor make the software available in source
code format. To the extent required by the licenses covering Open Source Components, the terms of such license will apply
in lieu of the terms of this Agreement. To the extent the terms of the licenses applicable to Open Source Components
prohibit any of the restrictions in this Agreement with respect to such Open Source Components, such restrictions will not
apply to such Open Source Component.

6. Licensee Obligations. Licensee will not: (a) engage in unauthorized use, modification, disclosure or distribution of
Software or Documentation, or its derivatives; (b) use all or any portion of the Software, Documentation, or its derivatives
except in conjunction with Microchip Products, Licensee Products or Third Party Products; or (c) reverse engineer (by
disassembly, decompilation or otherwise) Software or any portion thereof. Licensee may not remove or alter any Microchip
copyright or other proprietary rights notice posted in any portion of the Software or Documentation. Licensee will defend,
indemnify and hold Microchip and its subsidiaries harmless from and against any and all claims, costs, damages, expenses
(including reasonable attorney's fees), liabilities, and losses, including without limitation: (x) any claims directly or indirectly
arising from or related to the use, modification, disclosure or distribution of the Software, Documentation, or any intellectual
property rights related thereto; (y) the use, sale and distribution of Licensee Products or Third Party Products; and (z) breach
of this Agreement.

7. Confidentiality. Licensee agrees that the Software (including but not limited to the Source Code, Object Code and library
files) and its derivatives, Documentation and underlying inventions, algorithms, know-how and ideas relating to the Software
and the Documentation are proprietary information belonging to Microchip and its licensors ("Proprietary Information").
Except as expressly and unambiguously allowed herein, Licensee will hold in confidence and not use or disclose any
Proprietary Information and will similarly bind its employees and Third Party(ies) in writing. Proprietary Information will not
include information that: (i) is in or enters the public domain without breach of this Agreement and through no fault of the
receiving party; (i) the receiving party was legally in possession of prior to receiving it; (ii) the receiving party can
demonstrate was developed by the receiving party independently and without use of or reference to the disclosing party's
Proprietary Information; or (iv) the receiving party receives from a third party without restriction on disclosure. If Licensee is
required to disclose Proprietary Information by law, court order, or government agency, License will give Microchip prompt
notice of such requirement in order to allow Microchip to object or limit such disclosure. Licensee agrees that the provisions
of this Agreement regarding unauthorized use and nondisclosure of the Software, Documentation and related Proprietary
Rights are necessary to protect the legitimate business interests of Microchip and its licensors and that monetary damage
alone cannot adequately compensate Microchip or its licensors if such provisions are violated. Licensee, therefore, agrees
that if Microchip alleges that Licensee or Third Party has breached or violated such provision then Microchip will have the
right to injunctive relief, without the requirement for the posting of a bond, in addition to all other remedies at law or in equity.

8. Ownership of Proprietary Rights. Microchip and its licensors retain all right, title and interest in and to the Software and
Documentation including, but not limited to all patent, copyright, trade secret and other intellectual property rights in the
Software, Documentation, and underlying technology and all copies and derivative works thereof (by whomever produced).
Licensee and Third Party use of such modifications and derivatives is limited to the license rights described in this
Agreement.

9. Termination of Agreement. Without prejudice to any other rights, this Agreement terminates immediately, without notice by
Microchip, upon a failure by Licensee or Third Party to comply with any provision of this Agreement. Upon termination,
Licensee and Third Party will immediately stop using the Software, Documentation, and derivatives thereof, and immediately
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destroy all such copies.

10. Warranty Disclaimers. THE SOFTWARE AND DOCUMENTATION ARE PROVIDED "AS IS" WITHOUT WARRANTY
OF ANY KIND, EITHER EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION, ANY WARRANTY OF
MERCHANTABILITY, TITLE, NON-INFRINGEMENT AND FITNESS FOR A PARTICULAR PURPOSE. MICROCHIP AND
ITS LICENSORS ASSUME NO RESPONSIBILITY FOR THE ACCURACY, RELIABILITY OR APPLICATION OF THE
SOFTWARE OR DOCUMENTATION. MICROCHIP AND ITS LICENSORS DO NOT WARRANT THAT THE SOFTWARE
WILL MEET REQUIREMENTS OF LICENSEE OR THIRD PARTY, BE UNINTERRUPTED OR ERROR-FREE. MICROCHIP
AND ITS LICENSORS HAVE NO OBLIGATION TO CORRECT ANY DEFECTS IN THE SOFTWARE.

11. Limited Liability. IN NO EVENT WILL MICROCHIP OR ITS LICENSORS BE LIABLE OR OBLIGATED UNDER ANY
LEGAL OR EQUITABLE THEORY FOR ANY DIRECT OR INDIRECT DAMAGES OR EXPENSES INCLUDING BUT NOT
LIMITED TO INCIDENTAL, SPECIAL, INDIRECT, PUNITIVE OR CONSEQUENTIAL DAMAGES, LOST PROFITS OR
LOST DATA, COST OF PROCUREMENT OF SUBSTITUTE GOODS, TECHNOLOGY, SERVICES, OR ANY CLAIMS BY
THIRD PARTIES (INCLUDING BUT NOT LIMITED TO ANY DEFENSE THEREOF), OR OTHER SIMILAR COSTS. The
aggregate and cumulative liability of Microchip and its licensors for damages hereunder will in no event exceed $1000 or the
amount Licensee paid Microchip for the Software and Documentation, whichever is greater. Licensee acknowledges that the
foregoing limitations are reasonable and an essential part of this Agreement.

12. General. THIS AGREEMENT WILL BE GOVERNED BY AND CONSTRUED UNDER THE LAWS OF THE STATE OF
ARIZONA AND THE UNITED STATES WITHOUT REGARD TO CONFLICTS OF LAWS PROVISIONS. Licensee agrees
that any disputes arising out of or related to this Agreement, Software or Documentation will be brought exclusively in either
the U.S. District Court for the District of Arizona, Phoenix Division, or the Superior Court of Arizona located in Maricopa
County, Arizona. This Agreement will constitute the entire agreement between the parties with respect to the subject matter
hereof. It will not be modified except by a written agreement signed by an authorized representative of Microchip. If any
provision of this Agreement will be held by a court of competent jurisdiction to be illegal, invalid or unenforceable, that
provision will be limited or eliminated to the minimum extent necessary so that this Agreement will otherwise remain in full
force and effect and enforceable. No waiver of any breach of any provision of this Agreement will constitute a waiver of any
prior, concurrent or subsequent breach of the same or any other provisions hereof, and no waiver will be effective unless
made in writing and signed by an authorized representative of the waiving party. Licensee agrees to comply with all import
and export laws and restrictions and regulations of the Department of Commerce or other United States or foreign agency or
authority. The indemnities, obligations of confidentiality, and limitations on liability described herein, and any right of action
for breach of this Agreement prior to termination, will survive any termination of this Agreement. Any prohibited assignment
will be null and void. Use, duplication or disclosure by the United States Government is subject to restrictions set forth in
subparagraphs (a) through (d) of the Commercial Computer-Restricted Rights clause of FAR 52.227-19 when applicable, or
in subparagraph (c)(1)(ii) of the Rights in Technical Data and Computer Software clause at DFARS 252.227-7013, and in
similar clauses in the NASA FAR Supplement. Contractor/manufacturer is Microchip Technology Inc., 2355 W. Chandler
Blvd., Chandler, AZ 85224-6199.

If Licensee has any questions about this Agreement, please write to Microchip Technology Inc., 2355 W. Chandler Blvd.,
Chandler, AZ 85224-6199 USA. ATTN: Marketing.

Copyright (c) 2012 Microchip Technology Inc. All rights reserved.

License Rev. No. 05-012412
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Release Notes

What's New

Find out what is new for this stack release.

Description
New to v2.9e
* Host
» Bug fixes. See Revision History section v2.9e(@ page 11) for more details.
» Device
* Bug fixes. See Revision History section v2.9e(@ page 11) for more details.
New to v2.9d

» Adding PIC24FJ64GB502 support
e Host
« Bug fixes. See Revision History section v2.9d(@ page 12) for more details.
» Device
« Bug fixes. See Revision History section v2.9d(&@ page 12) for more details.
* Added new PHDC demos
New to v2.9c
« PC
« Fixed HID boot loader executable issue on Windows systems
» Device
» Fixed issue with some dsPIC33E projects not building correctly
New to v2.9b

e Host

« Added MIDI host support

* Bug fixes to various demos and client drivers
» Device

< Addition of DTS support for CDC driver

« Bug fixes to various demos

« Added example showing how to connect to custom HID, LibUSB, WinUSB, and MCHPUSB demos from an Android
v3.1+ host.

New to v2.9a
» PC Utilities

« Bug fixes to cross-platform HID boot loader.
New to v2.9
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» Device

« Bug fixes and enhancements

» Addition of PHDC class
* Host/OTG/Dual Role

« Bug fixes and enhancements

< Addition of Android host mode accessory support for OpenAccessory framework
» PC Utilities

e Cross-platform custom HID application

e Cross-platform HID boot loader

For more information about changes in this revision please refer to the Revision History(@@ page 11) section.

For potential migration questions, please refer to the Library Migration(@ page 18) section.

What's Next

Find out what the USB development team is working on and what will be out in the near future.

Description

The following are the projects that are being worked on. These may not be released in the next release but are in
development

» General improvements to the documentation and demos.

Support

Find out how to get help with your USB design, support questions, or USB training.

Description
The Microchip Web Site

Microchip provides online support via our web site at http://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

e General Technical Support - Frequently Asked Questions (FAQs), technical support requests
(http://support.microchip.com), online discussion groups/forums (http://forum.microchip.com, or more specifically the USB
forum topic), 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

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.


http://support.microchip.com
http://forum.microchip.com
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To register, access the Microchip web site at www.microchip.com, click on Customer Change Notification and follow the
registration instructions.
Additional 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 available on our website.

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

* Regional Training Centers: http://www.microchip.com/rtc

* MASTERSs Conference: http://www.microchip.com/masters

» Webseminars: http://techtrain.microchip.com/webseminars/QuickList.aspx

Online Reference and Resources

This section includes useful links to online USB development resources.

Description

Note: Newer versions of the documents below may be available. Please check www.microchip.com for the latest version.

USB Design Center

http://www.microchip.com/usb

Application Notes

Microchip USB Device Firmware Framework User's Guide

AN950 — Power Management for PIC18 USB Microcontrollers with nanoWatt Technology
AN956 — Migrating Applications to USB from RS-232 UART with Minimal Impact on PC Software
AN1140 — USB Embedded Host Stack

AN1141 — USB Embedded Host Stack Programmer’s Guide

AN1142 — USB Mass Storage Class on an Embedded Host

AN1143 — Generic Client Driver for a USB Embedded Host

AN1144 - USB Human Interface Device Class on an Embedded Host

AN1145 — Using a USB Flash Drive on an Embedded Host

AN1189 — Implementing a Mass Storage Device Using the Microchip

AN1212 — Using USB Keyboard with an Embedded Host

AN1233 — USB Printer Class on an Embedded Host


http://support.microchip.com
http://www.microchip.com/rtc
http://www.microchip.com/masters
http://techtrain.microchip.com/webseminars/QuickList.aspx
http://www.microchip.com/usb
http://ww1.microchip.com/downloads/en/DeviceDoc/51679b.pdf
http://www.microchip.com/stellent/idcplg?IdcService=SS_GET_PAGE&nodeId=1824&appnote=en021627
http://www.microchip.com/stellent/idcplg?IdcService=SS_GET_PAGE&nodeId=1824&appnote=en021631
http://www.microchip.com/stellent/idcplg?IdcService=SS_GET_PAGE&nodeId=1824&appnote=en534221
http://www.microchip.com/stellent/idcplg?IdcService=SS_GET_PAGE&nodeId=1824&appnote=en534245
http://www.microchip.com/stellent/idcplg?IdcService=SS_GET_PAGE&nodeId=1824&appnote=en534220
http://www.microchip.com/stellent/idcplg?IdcService=SS_GET_PAGE&nodeId=1824&appnote=en539738
http://www.microchip.com/stellent/idcplg?IdcService=SS_GET_PAGE&nodeId=1824&appnote=en536561
http://www.microchip.com/stellent/idcplg?IdcService=SS_GET_PAGE&nodeId=1824&appnote=en534219
http://www.microchip.com/stellent/idcplg?IdcService=SS_GET_PAGE&nodeId=1824&appnote=en536602
http://www.microchip.com/stellent/idcplg?IdcService=SS_GET_PAGE&nodeId=1824&appnote=en536935
http://www.microchip.com/stellent/idcplg?IdcService=SS_GET_PAGE&nodeId=1824&appnote=en537372
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USB Demonstration Videos

http://www.youtube.com/watch?v=IjF4KQ2mfDO
http://www.youtube.com/watch?v=cmtjKUv_yPs&feature=related

http://www.youtube.com/watch?v=BOosLeO7D58&feature=related

3.5 Demo Board Support and Limitations

This section shows which demos are supported on each of the USB demo boards.

Description
This section shows which demos are supported on each of the USB demo boards.

Legend
Supported

See Limitations
Not Supported

Demao Boards
@ [dsPIC33EP512MUB10 / PIC24EP512GUB10 Plug-in Module (P
[P [PIC32MXT95F512L Plugdn Module (PIM)

12L Family)
N |PIC32 USE Starter Kit (PICI2MX460F512L Family)

Diemo Board

F_|PIC18FB7J50 Full Speed USB Development Board
E |PIC18F47.53 Full USB Davelop Board
D |PIC1BF Starter Kit 1 (PIC18F46J50 Family)

E PIC18F46J50 Full use
B8

PICDEM Full Speed USB (PIC16F4550 Family)
Low Pin Count USB Development Kit (PIC18F 14K50 Family)

Demos AlB|IC[DIE
USE Device - Audio - Microphone Demo
USD Device - Audio - MIDI

USE Device - Audio - Speaker Dema
USB Device - Bootloaders
USE Device - CCID - Smart Card Reader
USE Device - COC - Basic Demo

USE Device - CDC - Senal Emulator
USE Device — Composite — HID + MSD
LSB Device = Composite = MSD + COC
USE Device - Composite - WinUSE + MSD
USB Devica - HID — Digitizers

USE Device - HID - Joystick
USE Device — HID — Keyboard
USE Device = HID = Mouse
USB Device - HID — Simple Custom Demos
USE Device = HID - Unintermuptible Power Supp
USB Device - LibUSB - Generic Dnver Demo
LUSE Device — Mass Storage — Intemal Flash
USB Device - Mass Storage — SO Card data logger
USE Device — Mass Storage — SD Card reader
USE Device = MCHPUSE - Generic Driver Demao
USE Device - PHDC - Blood Pressure Monitor
USE Device - PHDC - Glucose Meter

USE Device - PHDC - Thermometer

USE Device - PHDC - Weighing Scale

USB Devica = WinUSB - Simpla Custom Damao
USE Dewce — WinUSB — High Bandwidth Demo
USE Dual Role — MSD host + HID device

USB Host — Audio - MIDI

USE Host — Boot loader

USE Host = CDC - Senal Demo

USB Host — Charger — Simple Charger

|USB Host - Composite - HID + MSD

USB Host - Composite - MSD + CDC
USE Host — HID — Keyboard

USE Host = HID = Mouse

USB Host — Mass Storage — Simple Demo
USE Host — Mass Starage — Thumb Drive Data Logger
USB Host - MCHPUSB - Generic Driver Demo
|USB Host — Printer — Print Screen Demo

USB Host - Printer - Simple Full Shaat Dama
LISE Host — Printer — Simple POS Demo

USE OTG — MCHPUSE - Generic Driver Demo

[~
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http://www.youtube.com/watch?v=ljF4KQ2mfD0
http://www.youtube.com/watch?v=cmtjKUv_yPs&feature=related
http://www.youtube.com/watch?v=BOosLeO7D58&feature=related

3.6 Operating System Support and MCHPFSUSB Library Help

Limitations
1) "Neither compound nor composite devices are supported. Some keyboards are either compound or composite.

The “~" prints as an arrow character instead (“->"). This is an effect of the LCD screen on the Explorer 16. The ascii
character for “~" is remapped in the LCD controller.

The “\" prints as a “¥” character instead. This is an effect of the LCD screen on the Explorer 16. The ascii character for “\" is
remapped in the LCD controller.

Backspace and arrow keys may have issues on Explorer 16 boards with certain LCD modules"

2) The PIC24F starter kit does not have a physical push button. The board uses capacitive touch buttons instead. The cap
touch functionality has not been added to the demos yet so the functionality required by the demos is not currently available.

3) PIC32 USB Starter kit does not have a potentiometer, a temperature sensor, or a 4th LED on the board. Demos using
these features do not function in their full capacity.

4) Due to the size of this demo, optimizations must be enabled in the compiler in order for this demo to work on the specified
hardware platform. Optimizations are not available on all versions of the compilers.

5) The PIC32MX795F512L Family devices have a register bit named READ. This conflicts with a definition in the MDD
library. The MDD Library READ definition should not be used. Instead a 'r' should be used.

Operating System Support and Limitations

This section describes which operating systems support each of the provided demos.

Description

This section describes which operating systems support each of the provided demos.



3.6 Operating System Support and MCHPFSUSB Library Help

Legend
Supported
Limited Support
Mot Supported
Mot Tested

Operating System
Android OS v3.1
Macintosh 0S5 10.7
Macintosh 05 10.5
Linux

Windows 7 (64-bit)
Windows 7 (32-bit)
Windows Vista (64-bit)
Windows Vista (32-bit)
Windows XP (64-bit)
Windows XP (32-bit)
Windows 2000

HEBFEDERGEEEEE

Demos

USB Dewice - Audio - Microphone

USE Device — Audio — MIDI

USB Dewice - Audio - Speaker

USB Device — Bootloaders

USE Device - CCID - SmartCard Reader

USB Device — CDC — Basic Demo

USE Device — CDC — Serial Emulator

USB Device — Composite — HID + MSD

USB Device — Composite — MSD + CDC

USE Device — HID — Custom Demos

USE Device — HID - Digitizers

USB Device — HID - Joystick

USB Dewvice — HID — Keyboard

USE Device — HID — Mouse

USB Device — HID — Uninterruptible Power Supply
USB Device — LibUSB — Generic Driver Demo
USB Device — Mass Storage - Internal Flash
USB Device — Mass Storage — SD Card data logger
USB Device — Mass Storage — SD Card reader
USE Device - PHDC Demaos

USB Device — MCHPUSB — Generic Driver Demo
USB Device — WinUSB — Simple Custom Demo
USE Device — WinUSB — High Bandwidth Demo
USE Dual Role — MSD host + HID device

USB OTG - MCHPUSE — Generic Driver Demo
USE PC - WM_DEVICECHANGE Demo

USB Configuration Tool

Limitations
1) These devices enumerate successfully by the OS but currently there is not an example program to interface these devices.

2) Devices that implement the LibUSB demo will enumerate successfully on Macintosh based operating systems (provided
the correct drivers are installed). Currently there is not an example program to communicate to these devices on these
operating systems in this installation.

3) Only single touch gestures are supported in Windows Vista. For the multi touch demo only the single touch gestures will
work as a gesture. The multi touch gestures in Vista will appears as two separate touch events that do not produce a usable
pattern.

4) When used with Windows XP SP2 or earlier, this demo requires a Microsoft hotfix in order to run properly. This hotfix is
linked from the demo folder. Windows XP SP3 works properly without needing any hotfix.

5) When adding a VID/PID string to the “%DESCRIPTION%=DriverInstall” and “%DESCRIPTION%=Driverinstall64” sections
in the mchpusb.inf file, remove one or more of the pre-existing VID/PID strings from the list. There is a limit to the maximum
number of VID/PID strings that can be supported simultaneously. If the list contains too many entries, the following error
message will occur when installing the driver under Vista: "The Data Area Passed to a System Call Is Too Small"

6) The CDC PC example code does not run as implemented on the 64-bit version of the Windows Vista operating system
with some versions of the .net framework. The .NET SerialPort object does not appear to receive data as implemented in
these examples in the early versions of the .net framework for Vista.

7) The HID keyboard example does not work as implemented on the Windows 2000 operating system or any earlier
revisions of the Windows operating systems.

10
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8) Firmware successfully enumerates but test machine was unable to verify functionality. This is either due to lack of support
in the OS for these types of devices or lack of an Application that uses these devices.

9) This demo uses the USB IAD specification. Some versions of Macintosh OSX do not support IAD.

Tool Information

Specifies the versions of the tools used to test this release.

Description

This release was tested with the following tools:

Compiler Version
MPLAB C18 3.40
MPLAB C30 3.31
MPLAB C32 2.02a
IDE Version

MPLAB 8.83

MPLAB X 1.00

Some demos in this release require the full versions of the above compilers (the boot loaders and a few of the demo
applications). For most demos, either the commercial version, or the evaluation version can be used to build the example
projects. Some The compilers may be obtained from http://www.microchip.com/c18, http://www.microchip.com/c30, and
http://www.microchip.com/c32.

Revision History

This section describes in more detail the changes made between versions of the MCHPFSUSB stack. This section generally
discusses only changes made to the core files (those found in the <install directory>\Microchip folder). This section generally
doesn't include changes to the demo projects unless those changes are important to know about. This section also doesn't
encompass minor changes to the stack files such as arrangement or locations of definitions or any other organizational
changes.

For more information about how to compare the actual source of two different revisions, please see the Appendix - Using a
diff(@ page 887) tool section of this document.

v2.9e

1. Read-modify-write race condition in the way the USB interrupt flag was getting cleared on the PIC32 devices.
» Stack files affected: usb_hal_pic32.h
2. Added option to disable NAK timeouts for CDC host transfers (USB_HOST_CDC_NAK_TIMEOUT)

« Stack files affected: usb_host_cdc.c

11
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3.

The ALLOW_GLOBAL_VID_AND_PID option does not issue the EVENT_OVERRIDE_CLIENT_DRIVER_SELECTION
event.

« Stack files affected: usb_host.c

. USB host isochronous writes did not function correctly

e Stack files affected: usb_host.c

. USB host isochronous writes and reads could not occur during the same frame

e Stack files affected: usb_host.c

. NULL pointer dereference could occur if a malloc() call failed during device enumeration in USB host stack while creating

the endpoint data structure.

» Stack files affected: usb_host.c

. Optimazation settings other than -O0 for C30 could cause MSD internal flash demos not to work.

« Stack files affected: None (Files.c in user folder updated)

v2.9d

. Data event handler of Android driver not passing events to protocol handler resulting in possible memory leak.

« Stack files affected: usb_host_android.c

. Issues with mass storage demos on OS X 10.7 when SD-card is read-only.

« Stack files affected: usb_function_msd.c

. Fixed compile warnings when -Wall option selected on C32

« Stack files affected: usb_host_msd.c

. Fixed issue with call back redirection macro for EPO request handler.

» Stack files affected: usb_device_local.h

. Added configuration option to disable DTS checking in hardware

« Stack files affected: usb_device.c

. Fixed a race condition between the 1msec interrupt and the detach interrupt. If the detach interrupt occurs just before the

1msec interrupt, the interrupt handler could cause the host stack state machine to go into an unknown state requiring a
reset of the system to recover. Typically only seen when rapidly attaching/detaching a device repeatedly.

« Stack files affected: usb_host.c

. Added an error handing case to check for a size larger than 256.

« Stack files affected: usb_function_phdc.c

. Write attempts to a drive that is write protected does not report the status correct.

e Stack files affected: usb_function_msd.c

. Updated PHDC code to pass Continua testing

» Stack files affected: usb_function_phdc.c, usb_function_phdc.h, usb_function_phdc_com_model.c/.h added

v2.9c

. Added example showing how to connect to custom HID, LibUSB, WinUSB, and MCHPUSB demos from an Android v3.1+

host.

12
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» Stack files affected: none

2. Updated libusb driver INF to be signed, so now it can be installed with Windows 7
» Stack files affected: none

3. Some dsPIC projects not building correctly

« Stack files affected: usb_hal_dspic33e.h, usb_hal_pic24e.h

v2.9b

1. UART RX functionality fixed on several demos using the PIC24FJ256DA210 development board.
» Stack files affected: none

2. Race condition fixed in Android OpenAccessory framework that could lead to the accessory not attaching periodically.
» Stack files affected: usb_host_android_protocol_vl.c

3. Added Android Accessory workaround for when Android device attaches in accessory mode without first attaching as the
manufacturer's mode (happens when accessory is reset but not detached from bus).

« Stack files affected: usb_host_android_protocol_v1.c, usb_host_android.c, usb_host_android.h
4. Fixed issue where non-supported Android protocol versions would try to enumerate.

« Stack files affected: usb_host_android.c
5. PIC18F Starter Kit MSD SD card reader demo not working correctly.

» Stack files affected: none
6. Null pointer dereference on Android OpenAccessory detach event.

» Stack files affected: usb_host_android_protocol_v1.c

7. Removed the restriction of MSD drives with the VID = 0x0930 and PID = 0x6545 for the USB MSD host data logging
demo. These drives now show no issues with recent robustness enhancements in the past several releases.

* Stack files affected: none

8. Link issues on Linux and Macintosh machines for PIC18 demos. The latest versions of the C18 compiler for Linux and
Macintosh change the linker and library file capitalization scheme resulting in link errors when using older linker files.
Linker files updated to use latest capitalization scheme.

» Stack files affected: none
9. Cleaned up the configuration bits sections for several processors in several demos.
» Stack files affected: none
10. CCID demo descriptors updated to enable operation on Macintosh machines.
» Stack files affected: none
11. Update the precompiled MSD library to support .elf files.
» Stack files affected: none

12. PCL5 printer host would send out a 0-length packet if an empty string was passed to it. This results in some PCL5
printers to lock up. The updated driver will not send out a text string to a printer if it is empty.

» Stack files affected: none

13. USB_HID_FEATURE_REPORT was assigned the incorrect value.
« Stack files affected: usb_host_hid.c

14. Some CDC device demos had incorrect USB_MAX_NUM_INT definition.
» Stack files affected: none

15. Added examples showing how to connect to various USB demos with the Android USB host API.
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» Stack files affected: none
16. Optional support for DTS signalling added
« Stack files affected: usb_function_cdc.c, usb_function_cdc.h
17. Added MIDI host support
« Stack files affected: usb_host_midi.c, usb_host_midi.h
18. Added Android OpenAccessory boot loader example
» Stack files affected: none
19. Fixed issues with PIC32 support with the MSD host boot loader. Now supports C32 versions 2.x and later.

* Stack files affected: none

v2.9a

1. Fixes issues in the cross-platform HID boot loader that caused certain hex files not to work if the various sections in the
hex file were not order in increasing address in the .hex file.

» Stack files affected: none
2. Added UART output support for PIC24FJ256DA210 Development Board in Host — Printer Full sheet demo.

« Stack files affected: none

v2.9

. Adds PHDC peripheral support.
. Adds Android accessory support for host mode accessories.

. Added MPLAB X project files for most demo projects.

A W N P

. Added code to allow subclass 0x05 (SFF-8070i devices) to enumerate to the MSD host. Support limited to devices that
use SCSI command set only.

e Stack files affected: usb_host_msd.c

5. Added additional logic to MSD SCSI host code to improve support for various MSD devices by trying to reset various error
conditions that may occur.

« Stack files affected: usb_host_msd_scsi.c
6. Fixed issue with CDC host where SET_CONTROL_LINE_STATE command response was formatted incorrectly.
» Stack files affected: usb_host_cdc.c
7. Added support for both input and output functionality in the Audio host driver.
« Stack files affected: usb_host_audio.c
8. Added support for SOF, 1 millisecond timer, and data transfer event notifications to USB host drivers.
» Stack files affected: usb_host.c

9. Added mechanism for a host client driver to override or reject the stacks selection for the class driver associated with an
attached device.

» Stack files affected: usb_host.c, usb_common.h
10. Fixed an issue with STALL handling behavior on non-EPO endpoints for PIC24 and PIC32 devices.

« Stack files affected: usb_device.c
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11. Fixed an issue where some variables/flags were not getting re-initialized correctly after a set configuration event leading
to communication issues when ping-pong is enabled and multiple set configuration commands are received.

« Stack files affected: usb_device.c
12. Added mechanism to get the handle for the next available ping-pong transfer.
e Stack files affected: usb_device.h
13. Fixed incorrect value for USB_CDC_CONTROL_LINE_LENGTH(@ page 473) Stack files affected: usb_host_cdc.h
14. Updated MSD device driver to pass command verifier tests.
e Stack files affected: usb_device_msd.c, usb_device_msd.h
15. Change to CDC device driver to allow handling of terminated transfers.

e Stack files affected: usb_device_cdc.c

v2.8

1. Fixed issue with SetFeature(ENDPOINT_HALT) handling in the device stack. Error could cause one packet of data to get
lost per endpoint after clearing a ENDPOINT_HALT event on an endpoint. Issue could also cause the user to lose control
of endpoints that may not have been enabled before the SetFeature(ENDPOINT_HALT) was received. Parts of the issue
described in the following forum thread: http://www.microchip.com/forums/tm.aspx?m=503200.

« Stack files affected: usb_device.c

2. Fixed stability issue in device stack when interrupts enabled related to the improper enabling of the interrupt control bits in
an interrupt context.

« Stack files affected: usb_device.c

3. Fixed issue STALLs were not handled correctly when event transfers are enabled. This could result in the attached device
remaining in a non-responsive state where their endpoints are STALLed.

e Stack files affected: usb_host_msd.c
4. Fixed issue where MSD function driver could not always reinitialize itself to a known state.
e Stack files affected: usb_function_msd.c

5. Added USBCtrIEPAllowStatusStage(@ page 221)(), USBDeferStatusStage(@ page 226)(), USBCtrIEPAllowDataStage (@
page 220)(), USBDeferOUTDataStage(@ page 224)(), USBOUTDataStageDeffered(), USBDeferInDataStage(), and
USBINDataStageDeferred(@ page 247)() functions. These functions allow users to defer the handling of control transfers
received in interrupt context until a later point of time.

e Stack files affected: usb_device.c, usb_device.h

6. Fixed issue in PIC18F starter kit SD-card bootloader issue. Bootloader could have errors loading hex files if there was an
hex entry starting at an odd address with an even number of bytes in the payload.

» Stack files affected: none
7. Reorganization of many of the definitions and data types.

« Stack files affected: usb_hal_pic18.h, usb_hal_pic24.h, usb_hal_pic32.h, usb_device_local.h, usb_device.c,
usb_device.h

8. Changed the behavior of the PIC24F HID bootloader linker scripts. The remapping.s file is no longer required. Interrupt
vector remapping is now handled by the provided linker scripts (no customization required). Applications should be able to
run with the bootloader linker script when either programmed or loaded through the bootloader allowing for more easy
development and debugging. Interrupt latency should also be the same when using the bootloader or the debugger. For
more information about usage, please refer to the HID bootloader documentation.

9. Changed the behavior of the PIC32 HID bootloader linker scripts. The dual-linker script requirement has been replaced by
a single required linker script that should be attached to the application project. Applications should be able to run with the
bootloader linker script when either programmed or loaded through the bootloader allowing for more easy development
and debugging. Interrupt latency should also be the same when using the bootloader or the debugger. For more
information about usage, please refer to the HID bootloader documentation.
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10. Added files for the PIC18F starter kit contest winners. Located in “<INSTALL_DIRECTORY>/PIC18F Starter Kit

1/Demos/Customer Submissions/Contest 1”

11. Added initial support for the PIC24FJ256DA210 development board(@ page 191).
12. Added initial support for the PIC24FJ256GB210 Plug-in module(&@ page 190).

v2.7a

. Fixed USBSetBDTAddress() macro, so that it correctly loads the entire ULBDTPXx register set, enabling the BDT to be

anywhere in RAM. Previous implementation wouldn't work on a large RAM device if the linker decided to place the BDT][]
array at an address > 64kB.

» Stack files affected: usb_hal_pic32.h

. Fixed initialization issue where HID parse result information wasn't cleared before loading with new parse result data.

« Stack files affected: usb_host_hid_parser.c

. Update to support the PIC18F47J53 Al and later revision devices.

» Stack files affected: usb_device.c

. Fixed an error on 16-bit and 32-bit processors where a word access could be performed on a byte pointer resulting in

possible address errors with odd aligned pointers.

« Stack files affected: usb_device.c

. Fixed issue where the USBSleepOnSuspend() function would cause the USB communication to fail after being called

when _IPL is equal to 0.

« Stack files affected: usb_hal_pic24.c

. Fixed issue where placing the micro in idle mode would cause the host stack to stop sending out SOF packets.

« Stack files affected: usb_host.c

7. Fixed several issues in the USBConfig.exe

9.

. Made changes to the starting address of the HID bootloader for PIC32. Reduced the size used by the bootloader. Also

added application linker scripts for each processor.

Added a three point touch digitizer example

10. Updated some of the PC examples to build and run properly in the 2010 .net Express versions.

11. Added information and batch file showing how to enter a special mode of device manager that allows

1.

2.

removal/uninstallation of devices that are not currently attached to the system.

v2.7

Fixed error where USBHandleGetAddr(@ page 245)() didn't convert the return address from a physical address to a virtual
address for PIC32.

« Stack files affected: usb_device.h

Added macro versions of USBDeviceAttach(@ page 227)() and USBDeviceDetach(& page 228)() so they will compile
without error when using polling mode.

» Stack files affected: usb_device.h

3. Fixes issue in dual role example where a device in polling mode can still have interrupts enabled from the host mode

causing an incorrect vectoring to the host interrupt controller while in device mode.
« Stack files affected: usb_hal_pic18.h, usb_hal_pic24.h, usb_hal-pic32.h, usb_device.c
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4. Modified the SetConfigurationOptions() function for PIC32 to explicitly reconfigure the pull-up/pull-down settings for the
D+/D- pins in case the host code leaves the pull-downs enabled when running in a dual role configuration.

« Stack files affected: usb_hal_pic32.h

5. Fixed error where the USB error interrupt flag was not getting cleared properly for PIC32 resulting in extra error interrupts
(http://www.microchip.com/forums/tm.aspx?m=479085).

« Stack files affected: usb_device.c
6. Updated the device stack to move to the configuration state only after the user event completes.
« Stack files affected: usb_device.c

7. Fixed error in the part support list of the variables section where the address of the CDC variables are defined. The
PIC18F2553 was incorrectly named PIC18F2453 and the PIC18F4558 was incorrectly named PIC18F4458
(http://www.microchip.com/forums/fb.aspx?m=487397).

¢ Stack files affected: usb_function_cdc.c

8. Fixed an error where the USBHostClearEndpointErrors(& page 338)() function didn't properly return USB_SUCCESS if
the errors were successfully cleared (http://www.microchip.com/forums/fb.aspx?m=490651).

» Stack files affected: usb_host.c

9. Fixed issue where devicelnfoHID[i].rptDescriptor was incorrectly freed twice. The second free results in possible issues in
future malloc() calls in the C32 compiler.

« Stack files affected: usb_host_hid.c

10. Fixed an issue where the MSD client driver would issue a transfer events to an incorrect/invalid client driver number
when transfer events are enabled.

» Stack files affected: usb_host_msd.c

11. Fixed issue where a device that is already connected to the embedded host when the system is initialized may not
enumerate.

« Stack files affected: usb_host.c

12. Fixed issue where the embedded host or OTG device did not properly check bmRequestType when it thinks that a
HALT_ENDPOINT request was sent to the device. This resulted in the DTS bits for the attached device getting reset
causing possible communication issues.

« Stack files affected: usb_host.c

13. Changed how the bus sensing works. In previous revisions it was impossible to use the USBDeviceDetach(@ page 228)
to detach from the bus if the bus voltage was still present. This is now possible. It was also possible to move the device to
the ATTACHED state in interrupt mode even if the bus voltage wasn't available. This is now prohibited unless VBUS is
present.

« Stack files affected: usb_device.c

14. Added USBSIleepOnSuspend() function. This function shows how to put the PIC24F to sleep while the USB module is in
suspend and have the USB module wake up the device on activity on the bus.

» Stack files affected: usb_hal_pic24.h, usb_hal_pic24.c

15. Modified the code to allow connection of USB-RS232 dongles that do not fully comply with CDC specifications.
e Stack files affected: usb_host_cdc.h, usb_host _cdc.c, usb_host_cdc_interface.c, usb_host_interface.h

16. Modified APl USBHostCDC_Api_Send_OUT_Data to allow data transfers more than 256 bytes.
e Stack files affected: usb_host_cdc.h, usb_host_cdc.c, usb_host_cdc_interface.c, usb_host_interface.h

17. Improved error case handling when the host sends more OUT bytes in a control transfer than the firmware was
expecting to receive (based on the size parameter when calling USBEPOReceive(@ page 235)()).

» Stack files affected: usb_device.c

18. Added CCID (Circuit Cards Interface Device) class device/function support.
» Stack Files affected: usb_function_ccid.h, usb_function_ccid.c

19. Added Audio v1 class embedded host support.

« Stack files affected: usb_host_audio_v1.h, usb_host_audio_vl.c
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3.9 Library Migration

3.9.1 From v2.9d to v2.9e

No changes required

3.9.2 From v2.9c to v2.9d

No changes required.

3.9.3 From v2.9b to v2.9c

No changes required.

3.9.4 Fromv2.9ato v2.9b

No changes required.

3.95Fromv2.9to v2.9a

No changes required.

3.96 From v2.8to v2.9

No changes required.

3.97 Fromv2.7ato v2.8

1. HID Bootloader for PIC32 devices

< An error was fixed in PIC32 bootloader. The previous implementations placed the interrupt vector table on a 1K-page
aligned boundary. This table should be on a such a boundary. The user reset vector and the interrupt vector section
addresses were switched to meet this requirement. Applications/bootloaders using the old reset vector will not work
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with applications/bootloaders using the new bootloader linker files.

From v2.7to v2.7a

1. HID Bootloader for PIC32 devices

The PIC32 bootloader was changed in this revision. The memory region used by the HID bootloader was reduced. This
could result in issues loading application projects built with the new linker scripts on a system with the old bootloader. It
could also result in issues loading an old application with the new bootloader.

From v2.6ato v2.7

No changes required.

From v2.6 to v2.6a

1. HID Bootloader for PIC24F devices

The HID Bootloader for PIC24F has been reworked for the v2.6a release. The change involve how interrupt remapping
is handled and how applications relocate their code to make room for the bootloader. Applications built with the v2.6 or
earlier PIC24F compiler should continue using the v2.6 bootloader and support files. It is recommended for new
projects that new bootloader and support files should be used.

In previous revisions of the stack there was a “PIC24F HID Bootloader Remapping.s” file that was added to any
PIC24F project to relocate the application code out of the bootloader space. These files have been deprecated and
should not be used with the new revision of the bootloader. Instead there is a custom linker script
(boot_hid_p24fjxxxGBxxx.gld) file in the HID bootloader folder specifically designed for the application. These are
located in the “Application Files” folder in each of the respective bootloader folders. Copy this file from this folder into
the application folder and add it to the target project. All of the possible interrupts should already be remapped. To use
an interrupt, merely define the interrupt handler as you normally would if you weren’t using a bootloader.

The bootloader for PIC18 and PIC32 devices were not modified.

From v2.5to v2.6

1. Include Files

The files that must be included into a project has changed from v2.5 to v2.6.

Version v2.5 of the MCHPFSUSB stack required multiple include files in order to work properly in device mode. The
usb_device.h, usb.h, usb_config.h, and class specific files (i.e. - “./usb/usb_function_msd.h") had to be included in all
of the application files that accessed the USB stack as well as other common include files like the GenericTypeDefs.h
and Compiler.h files.

In MHCPFSUSB v2.6, only the usb.h file and the class specific files (i.e. - “./Jusb/usb_function_msd.h") must be
included in the project. The usb_device.h and usb_config.h files should no longer be included in the application specific
files.
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2. Include Search Paths and Build Directory Policy

The preferred include path list has changed since the initial v2.x release. MPLAB now support compiling projects with
respect to the project file instead of the source file. This is now the preferred method. With this modification the
required include paths are the following:

¢ ../Microchip/Include

If your project file located in a different format than the example projects, please add or remove the appropriate path
modifiers such that the include path indirectly points to the /Microchip/Include folder.

To change the build directory policy and set the include paths, go to the “Project->Build Options->Project” menu. On
the directories tab, select the include directories from the show directories drop down box.

3. Disabling Interrupt Handlers

In MCHPFSUSB v2.6, the interrupt handler routines are disabled through the usb_config.h file using the following
definitions:

« USB_DISABLE_SET CONFIGURATION_HANDLER
+ USB_DISABLE_SUSPEND_HANDLER

« USB_DISABLE_WAKEUP_FROM_SUSPEND HANDLER

« USB_DISABLE_SOF HANDLER

+ USB_DISABLE_ERROR_HANDLER

« USB_DISABLE_NONSTANDARD_EP0O_REQUEST HANDLER
« USB_DISABLE_SET DESCRIPTOR_HANDLER

+ USB_DISABLE_TRANSFER_COMPLETE_HANDLER

Defining any of these definitions in the usb_config.h file will disable the callback from the stack during these events.
Please note that some of these events are required to be USB compliant. For example all USB devices must go into
suspend mode when requested. The suspend handler is how the stack naotifies the user that the bus has requested the
device to go into suspend mode.

Also note that some device classes or demos may require certain handlers to be available in order to operate properly.
For example, the audio class demo uses the start of frames provided by the SOF handler to properly synchronize the
audio data playback.
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Demos

Device - Audio Microphone Basic Demo

This demo shows how to implement a simple USB microphone. This demo uses a pre-recorded sound file in flash and plays
that file when a pushbutton is pressed.

Description

Supported Demo Boards

Demo Board (click link for board information) Notes
Low Pin Count USB Development Kit(@ page 182)

PICDEM FS USB(@ page 183)

PIC18F46J50 Plug-In-Module (PIM)(@ page 184)

PIC18F47J353 Plug-In-Module (PIM)(@ page 185)

PIC18F87J50 Plug-In-Module (PIM)(@ page 186)

PIC18F Starter Kit(@ page 187)

PIC24FJ64GB004 Plug-In-Module (PIM)(& page 188) 1
PIC24FJ256GB110 Plug-In-Module (PIM)(@ page 190) 1
PIC24FJ256GB210 Plug-In-Module (PIM)(@ page 190) 1

PIC24FJ64GB502 Microstick(@ page 189)
PIC24FJ256DA210 Development Board(@ page 191)
PIC24F Starter Kit(@ page 192)

PIC24EP512GU810 Plug-In-Module (PIM)(&@ page 192)
dsPIC33EP512MU810 Plug-In-Module (PIM)(@ page 192)
PIC32 USB Plug-In-Module (PIM)(&@ page 193)

PIC32 CAN-USB Plug-In-Module (PIM)(&@ page 193)
PIC32 USB Starter Kit(@ page 193)

PIC32 USB Starter Kit lI(@ page 194)

W Rk R R RPN

Notes:

[EEN

. This board can not be used by itself. It requires an Explorer 16(@ page 195) and a USB PICTail+ Daughter Board(@ page
194) in order to operate.

2. This board does not contain all of the hardware features to run all of the features of the demo, but will work in a limited
capacity or has the hardware feature emulated in software.

3. This board is no longer sold. It was replaced by the PIC32 USB Starter Kit II.
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Configuring the Hardware

Low Pin Count USB Development Kit

1. Short J14 between pins 2 and 3. This will power the board from the USB port.
2. Make sure that J12 is left open.

PICDEM FS USB:

* No hardware related configuration or jumper setting changes are necessary.
PIC18F46J50 Plug-In-Module:

1. Short JP2 such that the "R" and the "U" options are shorted together.

2. Short JP3. This allows the demo board to be powered through the USB bus power.

PIC18F47J53 Plug-In-Module:

1. Short JP2 such that the "R" and the "U" options are shorted together.

2. Short JP3. This allows the demo board to be powered through the USB bus power.

PIC18F87J50 Plug-In-Module:

1. Short JP1 such that the "R" and the "U" options are shorted together.

2. Short JP4. This allows the demo board to be powered through the USB bus power.

3. Short JP5. This enabled the LED operation on the board.
PIC18F Starter Kit

* No hardware related configuration or jumper setting changes are necessary.

Explorer 16 Based Demos

For all of the Explorer 16-based demo boards, please follow the following instructions

. Connect the USB PICTail+ Daughter Board to the Explorer 16.

. Short JP1 on the USB PICTail+ board

. Open JP2, JP3, and JP4 on the USB PICTail+ board

. Make sure that S2 on the Explorer 16 is switched to the "PIM" setting.
. Short JP2 on the Explorer 16 to enable the LEDs.

o 00~ WN P

P1C24FJ64GB004 PIM
e Set switch S1 to the "PGX1" setting
e Short J1 pin 1 (marked "POT") to the center pin
e Short J2 pin 1 (marked "Temp") to the center pin
e Short J3 pin 1 (marked "EEPROM CS") to the center pin
* PIC24FJ256GB210 PIM
« Short JP1 "U" option to the center pin
e Short JP2 "U" option to the center pin
e Short JP3 "U" option to the center pin
» Short JP4
* PIC24EP512GU810 PIM
e Short pins 2 and 3 on jumpers J1, J2, J3, J4, and J5
e Open jumpers J6, J7, J8, J9, and J10

Configuring the Hardware

. Follow any processor specific instructions below. All instructions apply to the PIM unless otherwise stated:
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e dsPIC33EP512MU810 PIM

e Short pins 2 and 3 on jumpers J1, J2, J3, J4, and J5

e Open jumpers J6, J7, J8, J9, and J10
¢ PIC32MX795F512L PIM

¢ OpenJi0

e Short pins 1 (marked "USB") and pin 2 (center) of jumpers J1 and J2
PIC24F Starter Kit

» No hardware related configuration or jumper setting changes are necessary.
PIC24F64GB502 Microstick

» No hardware related configuration or jumper setting changes are necessary.
PIC32 USB Starter Kit

* No hardware related configuration or jumper setting changes are necessary.
PIC32 USB Starter Kit 11

* No hardware related configuration or jumper setting changes are necessary.

Running the Demo

This demo uses the selected hardware platform as a USB Microphone Device. The demo emulates a PCM, 16 bits/Sample,
8000 Samples/ second, mono Microphone. Connect the device to the computer. Open a sound recording software package.
Each sound recording software interface is different so the following instructions may not apply the to software package you
are using. Please refer to the user's manual for the software package you are using for more details of how to configure that
tool for Sound recording.

Using Sound Recorder [Windows Computers]

Open Sound Recorder from Start->Programs->Accessories->Entertainement->Sound Recorder. Click on File-> Properties.

%, Sound - Sound Recorder: I ] 4
File Edit Effects Help

_F'osition: Length:
0.00 sec. 0.00 sec.

|
k=]

ad | »p | » | m |

Now the ‘Properties for Sound’ Window gets opened as shown below. Click on ‘Convert Now’ button.
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Properties for Sound [
D etailz |
|ﬁ3 Sound
Copyright: Mo Copyright information
Length: 0.00 sec.
Data Size: 0 bytes

Audio Farmat: PCr 22.050 kHz, 8 Bit, Mono

MCHPFSUSB Library Help Running the Demo

21|

Format Conversion

q To adjust the sound quality or use less space for

S this sound, click Corvert Mow,
Convert Mow... |

Choose from:

Ok I Cancel I

This opens up the ‘Sound Selection” wind

Marne:

[untitled] VI SaveAs...l Femove |

ow as shown below.

Format: I PCH j

Attibutes:  [3.000 kHz, 8 Bit, Mana Tkbisec x|

Cancel |

Change the ‘Attributes’ to “8.00kHz, 16 Bit, Mono 15kb/sec” in the ‘Sound Selection’ Window.

IHarme:

I[untitled] j SaveAs...l Eemowve |

Format: I PCH j

Altributes:

Click on OK button on the ‘Sound Selection’ Window. Click OK button on the ‘Properties for Sound’ Window.

Click on the Record Button on the Sound

'Y, Sound - Sound Recorder 1= =

File Edit Effects Help

Position: Length:

0.00 zec. 0.00 zec.
1

El

|| » | =

Recorder.

At this point you can press the pushbutton on the demo board and it will record a voice that is stored in the USB device.

Once you finish with the recording click
computer Speaker.

on the ‘Play’ button to play the recorded voice which can be heard through your

Demo Board (click link for board information) Button
Low Pin Count USB Development Kit(@ page 182) S1

PICDEM FS USB(@l page 183)

S2
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PIC18F46J50 Plug-In-Module (PIM)(&@l page 184) S2
PIC18F47J353 Plug-In-Module (PIM)(&@l page 185) S2
PIC18F87J350 Plug-In-Module (PIM)(&@ page 186) S4
PIC18F Starter Kit(@ page 187) S1
PIC24FJ64GB004 Plug-In-Module (PIM)(a page 188) seM)
PIC24FJ256GB110 Plug-In-Module (PIM)(@ page 190) s3®
PIC24FJ256GB210 Plug-In-Module (PIM)(@ page 190) s3®
PIC24FJ64GB502 Microstick(@ page 189) S1
PIC24FJ256DA210 Development Board(@ page 191) S1
PIC24F Starter Kit(@ page 192) n/A®
PIC24EP512GU810 Plug-In-Module (PIM)(& page 192) s3®
dsPIC33EP512MU810 Plug-In-Module (PIM)(&@ page 192) s3®
PIC32 USB Plug-In-Module (PIM)(a@ page 193) s3®
PIC32 CAN-USB Plug-In-Module (PIM)(&@ page 193) s3®
PIC32 USB Starter Kit(@ page 193) SW1
PIC32 USB Starter Kit ll(@ page 194) SW1
Notes:

1) This is the button number on the Explorer 16.

2) This demo board only has capacitive touch buttons. At this time the button feature of this demo does not work on this
board.

Device - Audio MIDI Demo

This demo shows how to implement a simple bi-directional USB MIDI device.

Supported Demo Boards

Demo Board (click link for board information) Notes
Low Pin Count USB Development Kit(@ page 182)

PICDEM FS USB(@ page 183)

PIC18F46J50 Plug-In-Module (PIM)(@ page 184)

PIC18F47J353 Plug-In-Module (PIM)(&@ page 185)

PIC18F87J50 Plug-In-Module (PIM)(&@ page 186)

PIC18F Starter Kit(@ page 187)

PIC24FJ64GB004 Plug-In-Module (PIM)(&@ page 188) 1
PIC24FJ256GB110 Plug-In-Module (PIM)(&@ page 190) 1
PIC24FJ256GB210 Plug-In-Module (PIM)(&@ page 190) 1

PIC24FJ64GB502 Microstick(@ page 189)
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PIC24FJ256DA210 Development Board(@ page 191)
PIC24F Starter Kit(@ page 192)

PIC24EP512GU810 Plug-In-Module (PIM)(& page 192)
dsPIC33EP512MU810 Plug-In-Module (PIM)(&@ page 192)
PIC32 USB Plug-In-Module (PIM)(& page 193)

PIC32 CAN-USB Plug-In-Module (PIM)(& page 193)
PIC32 USB Starter Kit(@ page 193)

PIC32 USB Starter Kit lI(@ page 194)

W Rk R Rk RPN

Notes:

[EnY

. This board can not be used by itself. It requires an Explorer 16(@ page 195) and a USB PICTail+ Daughter Board(@ page
194) in order to operate.

2. This board does not contain all of the hardware features to run all of the features of the demo, but will work in a limited
capacity or has the hardware feature emulated in software.

3. This board is no longer sold. It was replaced by the PIC32 USB Starter Kit Il.

Configuring the Hardware

Low Pin Count USB Development Kit

1. Short J14 between pins 2 and 3. This will power the board from the USB port.
2. Make sure that J12 is left open.

PICDEM FS USB:

» No hardware related configuration or jumper setting changes are necessary.
PIC18F46J50 Plug-In-Module:

1. Short JP2 such that the "R" and the "U" options are shorted together.
2. Short JP3. This allows the demo board to be powered through the USB bus power.
PIC18F47J53 Plug-In-Module:

1. Short JP2 such that the "R" and the "U" options are shorted together.
2. Short JP3. This allows the demo board to be powered through the USB bus power.
PIC18F87J50 Plug-In-Module:

1. Short JP1 such that the "R" and the "U" options are shorted together.

2. Short JP4. This allows the demo board to be powered through the USB bus power.
3. Short JP5. This enabled the LED operation on the board.

PIC18F Starter Kit

* No hardware related configuration or jumper setting changes are necessary.

Explorer 16 Based Demos

For all of the Explorer 16-based demo boards, please follow the following instructions

1. Connect the USB PICTail+ Daughter Board to the Explorer 16.

2. Short JP1 on the USB PICTail+ board

3. Open JP2, JP3, and JP4 on the USB PICTail+ board

4. Make sure that S2 on the Explorer 16 is switched to the "PIM" setting.
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5. Short JP2 on the Explorer 16 to enable the LEDs.
6. Follow any processor specific instructions below. All instructions apply to the PIM unless otherwise stated:
* PIC24FJ64GB004 PIM

e Set switch S1 to the "PGX1" setting

e Short J1 pin 1 (marked "POT") to the center pin

e Short J2 pin 1 (marked "Temp") to the center pin

e Short J3 pin 1 (marked "EEPROM CS") to the center pin
* PIC24FJ256GB210 PIM

e Short JP1 "U" option to the center pin

e Short JP2 "U" option to the center pin

e Short JP3 "U" option to the center pin

e Short JP4
* PIC24EP512GU810 PIM

e Short pins 2 and 3 on jumpers J1, J2, J3, J4, and J5

e Open jumpers J6, J7, J8, J9, and J10
e dsPIC33EP512MU810 PIM

e Short pins 2 and 3 on jumpers J1, J2, J3, J4, and J5

e Open jumpers J6, J7, J8, J9, and J10
¢ PIC32MX795F512L PIM

¢ Open J10

« Short pins 1 (marked "USB") and pin 2 (center) of jumpers J1 and J2
PIC24F Starter Kit

» No hardware related configuration or jumper setting changes are necessary.
PIC24F64GB502 Microstick

* No hardware related configuration or jumper setting changes are necessary.
PIC32 USB Starter Kit

* No hardware related configuration or jumper setting changes are necessary.
PIC32 USB Starter Kit Il

* No hardware related configuration or jumper setting changes are necessary.

Running the Demo

This demo uses the selected hardware platform as a USB MIDI device. Connect the device to the computer. Open a MIDI
recording software package. Each MIDI recording software interface is different so the following instructions may not apply
the to software package you are using. Please refer to the user's manual for the software package you are using for more
details of how to configure that tool for a USB MIDI input.

In this demo each time you press the button on the board, it will cycle through a series of notes.

Demo Board (click link for board information) Button
Low Pin Count USB Development Kit(@ page 182) S1
PICDEM FS USB(@ page 183) S2
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PIC18F46J50 Plug-In-Module (PIM)(&@l page 184) S2
PIC18F47J353 Plug-In-Module (PIM)(&@l page 185) S2
PIC18F87J350 Plug-In-Module (PIM)(&@ page 186) S4
PIC18F Starter Kit(@ page 187) S1
PIC24FJ64GB004 Plug-In-Module (PIM)(a page 188) seM)
PIC24FJ256GB110 Plug-In-Module (PIM)(@ page 190) s3®
PIC24FJ256GB210 Plug-In-Module (PIM)(@ page 190) s3®
PIC24FJ64GB502 Microstick(@ page 189) S1
PIC24FJ256DA210 Development Board(@ page 191) S1
PIC24F Starter Kit(@ page 192) n/A®
PIC24EP512GU810 Plug-In-Module (PIM)(& page 192) s3®
dsPIC33EP512MU810 Plug-In-Module (PIM)(&@ page 192) s3®
PIC32 USB Plug-In-Module (PIM)(a@ page 193) s3®
PIC32 CAN-USB Plug-In-Module (PIM)(&@ page 193) s3®
PIC32 USB Starter Kit(@ page 193) SW1
PIC32 USB Starter Kit ll(@ page 194) SW1
Notes:

1) This is the button number on the Explorer 16.

2) This demo board only has capacitive touch buttons. At this time the button feature of this demo does not work on this
board.
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4.2.3.1 Garage Band '08 [Macintosh Computers]

Open Garage Band. If you haven't opened Garage Band before you will see an opening window. Select “Create New Music
Project”

GarageBand '08

Drmizies Blewy rusie Frojeat

Dipori An Fxisting Projeci

rmastes Plesy Poddniant Fpinode

Bilaizis Thsrag e Rians

Tugwaepizis

The next window will prompt you for information about the song. Change any of the information is desired. Click “Create”
when done.

iy A [M? Fang ] 8
Whore: [ 02 Tusragafand I-S-‘
Tewiipa: 3

Signature: | 474 B" A7 bt
ke [0 e |

Cansal

The Garage Band main window will open. In this window there should be a single default track if the USB device is already
attached. At this point you can press the pushbutton(@ page 27) on the demo board and it will cycle through a series of
notes and play these notes through the computer speakers.
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4.2 Device - Audio MIDI Demo

4.2.3.2 Using Linux MultiMedia Studio (LMMS) [Linux and

MCHPFSUSB Library Help

Windows Computers]

Running the Demo

In this example we will be using Linux MultiMedia Studio (LMMS) available at http://sourceforge.net/projects/Imms/. Install
LMMS. Attach the demo board to the computer. Make sure to attach the USB Audio MIDI example board to the computer
before opening LMMS as LMMS polls for USB MIDI devices upon opening but may not find the devices attached after the

program is opened.

& Untitled - LMMS 0.4.4
Edit Tools Help

Defaulk preset

Sample track

.J\ 100%:

Click on the instrument plug-in button and click and drag the desired instrument plug in to the song editor window.

< Untitled - LMMS 0.4.4

Project  Edit  Too Help
PEEEKETP
T owRU S &

E Instrument pluginli's

0000

a0 an instrumnent into either the

:
' = Kicker :
1y LB302
-1 Mallets
# Organic
% FreeBoy
~w_PatMan

pAddSubFx

TIVE 516
Song-Editor:
ek 2AHE > M2
*l [ |

iAh 4
Default presst e e
WMOL PAN I

a
Sarnple track J_

U
YOL

Eeat/Bassline 0

® f" h Autornation track

=0l |

Once the new instrument is available in the song editor window, “click on the actions” for this track button. Select the “MIDI >

Input > USB Audio Device” option.
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4. Untitled® - LMMS 0.4.4 - 1ol x|

‘-

Instrument pluginiiss S

AudioFileProcessor
"% BitInvader

s 1B302

=1 Mallets

# organic

% FreeBoy

~w PatMan
o Sf2 Player
~IM e s

== ¥esSTige ? Clone this track
Yibed
(i " #% Remove this track

m
| o1 ][ eput > [[ USB Audio Device
Qutput » I

If you open this option again you should see a green check mark indicating that the device is selected as the input.

e ® O . Automation track

Default preset

T Clone this track

B 5% Remove this track

Qutput 3

At this point you can press the pushbutton on the demo board(@ page 27) and it will cycle through a series of notes and play
these notes through the computer speakers.

4.3 Device - Audio Speaker Demo

4.3.1 Supported Demo Boards

Demo Board (click link for board information) Notes
PICDEM FS USB(@l page 183) 1
PIC18F46J50 Plug-In-Module (PIM)(@ page 184) 1,2
PIC18F47J53 Plug-In-Module (PIM)(@ page 185) 1,2
PIC18F87J50 Plug-In-Module (PIM)(@ page 186) 1,2
PIC24FJ64GB004 Plug-In-Module (PIM)(@ page 188) 1,3
PIC24FJ256GB110 Plug-In-Module (PIM)(@ page 190) 1,3
PIC24FJ256GB210 Plug-In-Module (PIM)(@ page 190) 1,3
PIC24EP512GU810 Plug-In-Module (PIM)(& page 192) 1,3
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dsPIC33EP512MU810 Plug-In-Module (PIM)(&@ page 192) 1,3
PIC32 USB Plug-In-Module (PIM)(@ page 193) 1,3
PIC32 CAN-USB Plug-In-Module (PIM)(& page 193) 1,3
Notes:

1. These boards require the Speech Playback PICTail/PICTail+ daughter board in order to run this demo.
2. This board can not be used by itself. It requires a PIC18 Explorer board in order to operate with this demo.

3. This board can not be used by itself. It requires an Explorer 16(& page 195) and a USB PICTail+ Daughter Board(@ page
194) in order to operate.

Configuring the Hardware

PICDEM FS USB:

1. If header J6 is not populated on the board, you will need to populate it with a female header
2. Connect the Speech Playback Board.

PIC18 Explorer Based Demos

For all of the PIC18 Explorer based demo boards, please follow the following instructions:

1. Set switch S4 to the "ICE" position

2. Follow any processor specific instructions below. All instructions apply to the PIM unless otherwise stated:
PIC18F46J50 Plug-In-Module:

1. Short JP2 such that the "R" and the "U" options are shorted together.

2. Short JP3. This allows the demo board to be powered through the USB bus power.
PIC18F47J53 Plug-In-Module:
1. Short JP2 such that the "R" and the "U" options are shorted together.

2. Short JP3. This allows the demo board to be powered through the USB bus power.
PIC18F87J50 Plug-In-Module:
1. Short JP1 such that the "R" and the "U" options are shorted together.

2. Short JP4. This allows the demo board to be powered through the USB bus power.
3. Short JP5. This enabled the LED operation on the board.

Explorer 16 Based Demos

For all of the Explorer 16-based demo boards, please follow the following instructions

1. Connect the USB PICTail+ Daughter Board to the Explorer 16.
2. Short JP1 on the USB PICTail+ board
3. Open JP2, JP3, and JP4 on the USB PICTail+ board
4. Make sure that S2 on the Explorer 16 is switched to the "PIM" setting.
5. Short JP2 on the Explorer 16 to enable the LEDs.
6. Follow any processor specific instructions below. All instructions apply to the PIM unless otherwise stated:
* PIC24FJ64GB004 PIM
1. Set switch S1 to the "PGX1" setting
2. Short J1 pin 1 (marked "POT") to the center pin
3. Short J2 pin 1 (marked "Temp") to the center pin
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4. Short J3 pin 1 (marked "EEPROM CS") to the center pin
* PIC24FJ256GB210 PIM
1. Short JP1 "U" option to the center pin
2. Short JP2 "U" option to the center pin
3. Short JP3 "U" option to the center pin
4. Short JP4
* PIC24EP512GU810 PIM
1. Short pins 2 and 3 on jumpers J1, J2, J3, J4, and J5
2. Open jumpers J6, J7, J8, J9, and J10
e dsPIC33EP512MU810 PIM
1. Short pins 2 and 3 on jumpers J1, J2, J3, J4, and J5
2. Open jumpers J6, J7, J8, J9, and J10
¢ PIC32MX795F512L PIM
1. Open J10
2. Short pins 1 (marked "USB") and pin 2 (center) of jumpers J1 and J2

Running the Demo

This demo functions as a speaker when plugged into a computer. Using any feature on the computer that normal produces
sound on the speaker will work with this demo.

Please note that some applications lock into a sound source when they open or close (such as some web browsers or
plug-ins), so that if you plug in the speaker with the webpage or video already playing, the sound might not get redirected to
the USB based speakers until you close and reopen the browser.

The audio device created in this demo has the following characteristics:
» Sampling rate of 48 KHz

* 1 Channel (Mono)

« PCM Format - 16 bits per Sample

» Asynchronous Audio Endpoint

And the following audio topology:

o—ilfH—o

USBISO Outendpoint Feature unit Speaker

The feature unit only supports the Mute control.

Device - Boot Loader - HID

In many types of applications, it is often desirable to be able to field update the firmware used on the flash microcontroller,
such as to perform bug fixes, or to provide new features. Microchip’s flash memory based USB microcontrollers have self
programming capability, and are therefore able to perform self updates of application firmware. This can be achieved by
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downloading a new firmware image (.hex file) through the USB port, and using the microcontroller’'s self programming ability
to update the flash memory.

As of this release the “HID Bootloader” is intended to be used with all PIC18 and PIC24F released Microchip USB flash
microcontrollers.

The bootloader comes with full firmware and PC software source code, and is intended to be easily modified to support
future Microchip USB microcontrollers. The PC software is designed to be independent of the microcontroller device being
used, so only one PC application is heeded to update any of the microcontroller devices.

Supported Demo Boards

Demo Board (click link for board information) Notes
Low Pin Count USB Development Kit(@ page 182)

PICDEM FS USB(@ page 183)

PIC18F46J50 Plug-In-Module (PIM)(@ page 184)

PIC18F47J53 Plug-In-Module (PIM)(@ page 185)

PIC18F87J50 Plug-In-Module (PIM)(@ page 186)

PIC24FJ64GB004 Plug-In-Module (PIM)(&@ page 188) 1
PIC24FJ256GB110 Plug-In-Module (PIM)(@ page 190) 1
PIC24FJ256GB210 Plug-In-Module (PIM)(@ page 190) 1

PIC24FJ64GB502 Microstick(&@ page 189)
PIC24FJ256DA210 Development Board(@ page 191)

Notes:

1. This board can not be used by itself. It requires an Explorer 16(@ page 195) and a USB PICTail+ Daughter Board(@ page
194) in order to operate.

Configuring the Demo

Low Pin Count USB Development Kit

1. Short J14 between pins 2 and 3. This will power the board from the USB port.
2. Make sure that J12 is left open.

PICDEM FS USB:

* No hardware related configuration or jumper setting changes are necessary.
PIC18F46J50 Plug-In-Module:

1. Short JP2 such that the "R" and the "U" options are shorted together.

2. Short JP3. This allows the demo board to be powered through the USB bus power.
PIC18F47J53 Plug-In-Module:

1. Short JP2 such that the "R" and the "U" options are shorted together.

2. Short JP3. This allows the demo board to be powered through the USB bus power.
PIC18F87J50 Plug-In-Module:

1. Short JP1 such that the "R" and the "U" options are shorted together.
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2. Short JP4. This allows the demo board to be powered through the USB bus power.
3. Short JP5. This enabled the LED operation on the board.

Explorer 16 Based Demos

For all of the Explorer 16-based demo boards, please follow the following instructions
. Connect the USB PICTail+ Daughter Board to the Explorer 16.

. Short JP1 on the USB PICTail+ board

. Open JP2, JP3, and JP4 on the USB PICTail+ board

. Make sure that S2 on the Explorer 16 is switched to the "PIM" setting.

. Short JP2 on the Explorer 16 to enable the LEDs.

o O~ W N P

. Follow any processor specific instructions below. All instructions apply to the PIM unless otherwise stated:
PIC24FJ64GB004 PIM
« Set switch S1 to the "PGX1" setting
e Short J1 pin 1 (marked "POT") to the center pin

e Short J2 pin 1 (marked "Temp") to the center pin

e Short J3 pin 1 (marked "EEPROM CS") to the center pin
* PIC24FJ256GB210 PIM

e Short JP1 "U" option to the center pin

e Short JP2 "U" option to the center pin

e Short JP3 "U" option to the center pin

* Short JP4
PIC24FJ64GB502 Microstick:

* No hardware related configuration or jumper setting changes are necessary.

Running the Demo

All variants of the HID Bootloader firmware are intended to interface with the “HIDBootLoader.exe” PC application.

Before you can run the HIDBootLoader.exe executable, you will need to have the Microsoft® .NET Framework Version 2.0
Redistributable Package (later versions probably okay, but not tested) installed on your computer. Programs which were built
in the Visual Studio® .NET languages require the .NET redistributable package in order to run. The redistributable package
can be freely downloaded from Microsoft's website. Users of Windows Vista® and Windows 7 operating systems will not
need to install the .NET framework, as it comes pre-installed as part of the operating system.

The source code for the HIDBootLoader.exe file was created in Microsoft Visual C++® 2005 Express Edition. The source
code can be found in the “<Install Directory>\USB USB Device - Bootloaders\HID - Bootloader\HID Bootloader - PC
Software” directory. Microsoft currently distributes Visual C++ 2005 Express Edition for free, and can be downloaded from
Microsoft's website. When downloading Microsoft Visual C++ 2005 Express Edition, also make sure to download and install
the Platform SDK, and follow Microsoft's instructions for integrating it with the development environment.

It is not necessary to install either Microsoft Visual C++ 2005 or the Platform SDK in order to use the HID Bootloader. These
are only required in order to modify or recompile the PC software source code.

To run the application, simply double click on the executable, which can be found in the following directory: “<Install
Directory>\USB USB Device - Bootloaders\HID — Bootloader”. Upon launching the application, a window like that shown
below should appear:
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Microchip USB HID Bootloader - 18] x|
[pen Hex File | Eraze Device I Read Device | Erport Hew
Fragram//erify | ety | Feset Mevice |

™| &llaw Configuration “ord Frogramming

Device not detected. Werify device is in bootloader mode.

If the application fails to launch, but instead causes a non-descript error message pop up box to appear, it is likely that the
.NET framework redistributable has not been installed. Please install the .NET framework and try again.

Upon launch, the HIDBootLoader.exe program will do a search, looking for HID class devices with VID = 0x04D8, and PID =
0x003C. This is the same VID/PID that is used in the HID Bootloader firmware projects, which is found in the following
directory: “<Install Directory>\USB Device - Bootloaders\HID - Bootloader\HID Bootloader - Firmware for (microcontroller
family name)”. When commercializing a product that will be using this bootloader, it is important to change the VID/PID in
both the firmware and the PC application source code.

In order to use the bootloader, you will need to program a device with the bootloader firmware. If using a Microchip demo
board, such as the PIC18F46J50 FS USB Demo Board (also known as “PIC18F46J50 PIM"(@ page 184)), precompiled
demo .hex files can be used (without any modifications). These pre-compiled .hex files are located in the “<Install
Directory>\USB Precompiled Demos” folder. After the HID bootloader firmware (ex: the .hex file named “USB Device - HID -
HID Bootloader - C18 — PIC(device name).hex” has been programmed, continuously hold down the relevant pushbutton on
the demo board, and then tap and release the MCLR pushbutton. After exiting from MCLR reset, the bootloader firmware will
make a quick check of the pushbutton I/O pin state. If the pushbutton is pressed, it will stay in the bootloader.

By default, the 1/O pin that gets checked after exiting from reset will be:

Demo Board (click link for board information) Button
Low Pin Count USB Development Kit(@ page 182) S1
PICDEM FS USB(@ page 183) S2
PIC18F46J50 Plug-In-Module (PIM)(&@l page 184) S2
PIC18F47J353 Plug-In-Module (PIM)(&@l page 185) S2
PIC18F87J350 Plug-In-Module (PIM)(&@ page 186) S4
PIC24FJ64GB004 Plug-In-Module (PIM)(a page 188) se®)
PIC24FJ256GB110 Plug-In-Module (PIM)(@ page 190) s3®
PIC24FJ256GB210 Plug-In-Module (PIM)(@ page 190) s3®
PIC24FJ64GB502 Microstick(@ page 189) S1
PIC24FJ256DA210 Development Board(@ page 191) S1
Notes:

1) This is the button number on the Explorer 16.

Assuming that the device is connected correctly, and in bootload mode, the HIDBootLoader.exe application should
automatically detect the device. The application uses WM_DEVICECHANGE messages in order to make for a smooth plug
and play experience. Once the application detects the device, some of the buttons in the application should automatically
become enabled.
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Microchip USB HID Bootloader ]|
Open Hex File | Eraze Device | Read Device | Erport Hex |
Fragram//erify | ety | Reset Device |

ANENENENENENENENENENENENENENENENENEEND I_ Al CanigulatiDnWDrdF'loglamming

Device not detected. Werify device is in bootloader mode.

7 Successful

At this point, “main application” firmware images can be loaded and programmed using the bootloader. The main application
should not try to put code in addresses 0x00-OxFFF, because the bootloader will not attempt to program these locations
(which is where the bootloader firmware resides). Therefore, when building the main application hex files, a modified linker
script should be used. The “rm18f87j50.lkr" file included in the various USB device projects (such as in the “HID Mouse”
project) shows an example of how this can be done.

By default, most of the pre-compiled demo .hex files are pre-configured to be useable with the HID Bootloader. Therefore,
the pre-compiled demo firmware files, such as the “USB Device - HID - Mouse - C18 - PIC18F87J50 PIM.hex” can be
directly programmed with the bootloader.

After an appropriate hex file has been programmed, simply reset the microcontroller (without holding down the bootloader
entry pushbutton) to exit the bootloader and begin running the main application code. The main application firmware should
begin running.

NOTE: The “USB Device - Mass Storage - SD Card reader” and “USB Device - Mass Storage - SD Card data logger”
demos make use of the SD Card PICtail™ Daughter Board (Microchip Direct: AC164122). This PICtail uses the RB4 1/O
pin for the card detect (CD) signal when used with the PIC18F87J50 FS USB Demo Board (PIM), and is actively driven by
the PICtail. The active drive overpowers the pull up resistor on the RB4 pushbutton (on the PIC18F87J50 FS USB Demo
Board). As a result, if the PIC18F87J50 is programmed with the HID bootloader, and an SD Card is installed in the socket
when the microcontroller comes out of reset, the firmware will immediately enter the bootloader (irrespective of the RB4
pushbutton state). To exit the bootloader firmware, remove the SD Card from the SD Card socket, and tap the MCLR
button. When the SD Card is not plugged in, the PICtail will drive the card detect signal (which is connected to RB4) logic
high, which will enable the bootloader to exit to the main application after coming out of reset. Once the main application
firmware is operating, the SD Card can be plugged in. The SD Card is “hot-swappable” and should be recognized by the
host upon insertion. To avoid this inconvenience when using the bootloader with the PICtall, it is suggested to modify the
bootloader firmware to use some other I/O pin for bootloader entry, such as RBO (which has a pushbutton on it on the HPC
Explorer board).

Implementation and Customization Details
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Configuration Bits

Typically, when downloading new firmware images into the microcontroller, the configuration bit settings do not need to be
modified. In some applications, it is sometimes desirable to be able to program new configuration bit settings into the
microcontroller. Doing so entails a small amount of risk however, since it is potentially possible to program a new .hex file
containing configuration bit settings that would be incompatible with USB operation (for example, if the oscillator settings are
completely wrong). It is therefore generally recommended not to check the “Allow Configuration Word Programming” check
box, unless strictly necessary. Special considerations should be kept in mind regarding the “Allow Configuration Word
Programming” check box:

On currently supported PIC18xxJxx devices, the configuration words are stored in flash memory at the end of the
implemented program memory space. However, the minimum erase page size is currently fixed at 1024 bytes for the
currently supported microcontrollers. Therefore, if the “Allow Configuration Word Programming” box is left unchecked, then
the last page of program memory will not get erase and will not get updated by the bootloader. If the main application
firmware .hex file contains program code on the last page of implemented flash memory, it will not get updated. This can
however be worked around, simply by checking the “Allow Configuration Word Programming” check box. The bootloader
firmware will then erase and reprogram the last 1024 byte page of flash memory (which contains the configuration words).
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Vendor ID (VID) and Product ID (PID)

When commercializing a product that will be using a USB bootloader, always make sure to use a unique VID and PID
combination. Do not use the default VID/PID combination (from the bootloader firmware and PC application) in your
commercialized product. If a PC has two devices, both containing the same bootloader with VID/PID = 0x04D8/0x003C, one
made by manufacturer A (ex: a keyboard), and another device made by manufacturer B (ex: a CDC serial emulation device),
then it is not certain which device the HID Bootloader PC application will connect to. The HID Bootloader PC application will
search the system for any devices attached with matching VID/PID, but if there is more than one simultaneously attached, it
will connect to the first one it finds. This could potentially lead to inadvertent flash updating of the wrong product, leading to
unexpected and undesired consequences. By using a unique VID/PID for each product line of a given type, this ensures that
the HID bootloader PC application will only find the correct device. To change the VID and PID in the bootloader firmware,
simply change the USB device descriptor and rebuild the firmware. To change the HID Bootloader PC application, change
the “MY_DEVICE_ID” string at the top of Form1.h, so that the VID/PID matches the firmware and then rebuild the project.
The PC application is built in Microsoft Visual C++ 2005 .NET express edition. Microsoft currently distributes the express
editions of Visual Studio languages for free download on their website.
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Part Specific Details
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PIC18F

Software entry to boot loader from application:

In the MCHPFSUSB v2.4 release, the PIC18F87J50 family and PIC18F46J50 family versions of the HID bootloader firmware
also contains an alternative software only entry method into the bootloader. If executing the main application
(non-bootloader) software, the main application may enter the bootloader by:

1. Clearing the global interrupt enable bit INTCON<GIEH>

2. Execute the instruction: “_asm goto 0x001C _endasm”
It is not necessary to have the I/O pin in the logic low state when using this software entry method.

Memory Map Overview:

As configured by default, the HID bootloader firmware uses the below memory mapping. The memory map can readily be
modified by editing the HID bootloader firmware project. It should not be necessary to modify the PC application source code
to change the memory map.

0x000-0xFFF - Occupied by the HID bootloader firmware

» 0x08 (high priority interrupt vector) contains a “goto 0x1008” instruction
* 0x18 (low priority interrupt vector) contains a “goto 0x1018” instruction

* 0x1C is a main application firmware software only entry point into the bootloader (this entry point is currently implemented
on the PIC18F87J50 family and PIC18F46J50 family versions of the firmware)

* 0x1000-(end of device flash memory) — Available for use by the main application firmware

» If programming in C18, normally should place a “goto _startup” instruction at address 0x1000, to allow the C initializer to
run

Vector Remapping:

As currently configured, the bootloader occupies the address range 0x00-OxFFF (on PIC18), which means it occupies the
PIC18 reset, high priority, and low priority interrupt vector locations. The bootloader firmware itself does not enable or use
interrupts. In order to make interrupts available for use by the main application firmware, the interrupt vectors are effectively
“remapped” by placing goto instructions at the actual vector locations. In other words:

Address 0x08 (high priority interrupt vector), contains a “goto 0x1008".

Address 0x18 (low priority interrupt vector), contains a “goto 0x1018”.

For example, if a high priority interrupt is enabled and used in the main application firmware, the following will occur:
1. Main application enables the interrupt source.

2. Sometime later, the interrupt event occurs.

3. Microcontroller PC jumps to 0x08.

4. Microcontroller executes a “goto 0x1008".

5. Microcontroller executes the main application interrupt handler routine, which has an entry point at address 0x1008. (Note:
The interrupt handler routine itself is not required to be at address 0x1008, instead another bra/goto may optionally be
located at 0x1008 to get to the real handler routine)
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PIC24F

Please refer to the PIC24F Boot Loader Implementation Specific Details(@ page 867) appendix(@ page 864) section for
more information about how the boot loader works and fits in a PIC24F specifically.

Device - Boot Loader - MCHPUSB

The “MCHPUSB Bootloader” is a custom device class (requires driver installation) bootloader. The HID Bootloader is
superior in a number of ways, and if developing a new application, it is recommended to consider developing with the HID
bootloader instead. The MCHPUSB bootloader only supports the following microcontrollers: PIC18F4550, PIC18F4455,
PIC18F2550, PIC18F2455, PIC18F4553, PIC18F4458, PIC18F2553, PIC18F2458, PIC18F4450, PIC18F2450.

Supported Demo Boards

Demo Board (click link for board information) Notes
PICDEM FS USB(@ page 183)

Configuring the Demo

PICDEM ES USB:

* No hardware related configuration or jumper setting changes are necessary.

Running the Demo

The MCHPUSB bootloader uses the PICDEM FS USB Demo Tool (pdfsusb.exe) for downloading/programming new
firmware images from the PC. This program can be found in the following directory: “<install directory>\USB Tools\Pdfsusb”.
Documentation describing how to use this tool is found in chapter 3 of the PICDEM FS USB Demo Board User's Guide
(DS51526). This document can be found in the following directory, “<install directory>\Microchip\USB\Documentation\Board
Information\51526b.pdf". (Note: A newer version of this document may exist, please check the Microchip website. The
51526b.pdf version of the document is written with the assumption that the user is working with MCHPFSUSB v1.x, which
uses a somewhat different directory structure compared to that of MCHPFSUSB v2.2)

Implementation and Customization Details

Two USB Stacks Approach:

The bootloader firmware contains all of the code needed for self programming, as well as all of the necessary code to
enumerate as a custom (vendor) class USB device (which uses the mchpusb.sys custom driver).

The MCHPUSB bootloader firmware is an entirely stand alone MPLAB IDE based project. The “main application” firmware
should be a separate MPLAB IDE based project altogether. The main application firmware is intended to be entirely
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independent of the bootloader. This requires that the main application should also contain a fully functional and complete
USB stack. However, only one of the USB stacks is used at any given time.

With this approach, the main application firmware need not be a custom class device (nor does it need to be a “composite”
device). In order to switch between the main application and the USB bootloader, the device “functionally detaches” itself
from the USB bus (by temporarily turning off the pull up resistor), and then re-enumerates as the other firmware project.

Bootloader Entry Method:

As currently configured, the bootloader firmware resides in program memory in address range 0x00-Ox7FF. Almost
immediately after coming out of reset, the bootloader firmware checks I/O pin RB4 (which happens to have a pushbutton
attached to it on the PICDEM™ FS USB Demo Board). If the pushbutton is not pressed, the bootloader will immediately exit
the bootloader and go to the main application firmware “reset vector”.

In other words, the bootloader effectively does this:

//Device powers up, and comes out of POR

if(RB4 pushbutton is not pressed) --> goto 0x800 //main application “reset vector”
if(RB4 pushbutton is pressed) --> goto/stay in main bootloader project.

Effectively, the “reset” vector for the main application firmware is at address 0x800. In the main application firmware project,
the user should place a “goto _startup” at address 0x800. This will allow the C initializer code to execute, which will initialize
things like the software stack pointers and any user “idata” variables. For an example, see one of the USB device firmware
projects, such as the “HID - Mouse” project. The PICDEM FSUSB version of this project is already configured to allow the
generated .hex file to function along with the USB bootloader project.

Vector Remapping:

As currently configured, the bootloader occupies the address range 0x00-0x7FF, which means it occupies the PIC18 reset,
high priority, and low priority interrupt vector locations. The bootloader firmware itself does not enable or use interrupts. In
order to make interrupts available for use by the main application firmware, the interrupt vectors are effectively “remapped”
by placing goto instructions at the actual vector locations. In other words:

Address 0x08 (high priority interrupt vector), contains a “goto 0x808".

Address 0x18 (low priority interrupt vector), contains a “goto 0x818”.

For example, if a high priority interrupt is enabled and used in the main application firmware, the following will occur:
1. Main application enables the interrupt source.

2. Sometime later, the interrupt event occurs.

3. Microcontroller PC jumps to 0x08.

4. Microcontroller executes a “goto 0x808”.

5. Microcontroller executes the main application interrupt handler routine, which has an entry point at address 0x808. (Note:
The interrupt handler routine itself might not be at address 0x808, but another bra/goto may be located at 0x808 to get to the
real routine)

Device - CCID Smart Card Reader
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4.6.1 Supported Demo Boards

Demo Board (click link for board information) Notes
Low Pin Count USB Development Kit(@ page 182) 1
PICDEM FS USB(@ page 183) 1
PIC18F46J50 Plug-In-Module (PIM)(&@ page 184) 1,2
PIC18F47J353 Plug-In-Module (PIM)(&@ page 185) 1,2
PIC18F87J50 Plug-In-Module (PIM)(@ page 186) 1,2
PIC24FJ256GB110 Plug-In-Module (PIM)(&@ page 190) 1,3
Notes:

1. These boards require the Smart/Sim Card PICTail/PICTail+ daughter board in order to run this demo.
2. This board can not be used by itself. It requires a PIC18 Explorer board in order to operate with this demo.

3. This board can not be used by itself. It requires an Explorer 16(& page 195) and a USB PICTail+ Daughter Board(@ page
194) in order to operate.

4.6.2 Configuring the Hardware

Low Pin Count USB Development Kit

1. Short J14 between pins 2 and 3. This will power the board from the USB port.
2. Make sure that J12 is left open.

3. One side of J4 port pins of the SC (Smart/Sim Card) PICTail Board match with the J11 port of LPC board. Insert the
matching side of J4 port of SC PICTail board into the J11 port of LPC board. Make sure that the Smart Card Connector is
facing towards the LPC board. Insert the Smart Card in SC PICTail board.

4. Short Tx & Rx line of the UART at J13 port using a wire and connect it to I/O pin of SC PICTail board.

5. Connect RB6 (of J13 port) to “Card Present” signal pin of SC PICTail board.
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PICDEM ES USB:

1. If header J6 is not populated on the board, you will need to populate it with a female header
2. Connect the Speech Playback Board.

3. The Jumper JP11 needs to be open in this board. In some revision of the board it may necessary to cut the PCB track
that is shorting the jumper.

4. Insert the J2 port of SC (Smart/Sim Card) PICTail card into J3 port of PICDEM FSUSB board as per the pin configuration.
Insert the Smart Card in SC PICTail board.

PIC18 Explorer Based Demos

For all of the PIC18 Explorer based demo boards, please follow the following instructions:

1. Set switch S4 to the "ICE" position

2. Insert the J4 port of SC (Smart/Sim Card) PICTail Board to the J3 port of HPC Explorer board. Make sure that the Smart
Card Connector is facing towards the HPC Explorer board. Insert the Smart Card in SC PICTail Board.
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3. Follow any processor specific instructions below. All instructions apply to the PIM unless otherwise stated:
* PIC18F46J50 Plug-In-Module:
1. Short JP2 such that the "R" and the "U" options are shorted together.
2. Short JP3. This allows the demo board to be powered through the USB bus power.
e PIC18F47J53 Plug-In-Module:
1. Short JP2 such that the "R" and the "U" options are shorted together.
2. Short JP3. This allows the demo board to be powered through the USB bus power.
e PIC18F87J50 Plug-In-Module:
1. Short JP1 such that the "R" and the "U" options are shorted together.
2. Short JP4. This allows the demo board to be powered through the USB bus power.
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3. Short JP5. This enabled the LED operation on the board.

Explorer 16 Based Demos

For all of the Explorer 16-based demo boards, please follow the following instructions

. Short JP1 on the USB PICTail+ board
. Open JP2, JP3, and JP4 on the USB PICTail+ board

. Short JP2 on the Explorer 16 to enable the LEDs.

o O~ WN P

Running the Demo

. Connect the USB PICTail+ Daughter Board to the Explorer 16.

. Make sure that S2 on the Explorer 16 is switched to the "PIM" setting.

. Insert the Smart/Sim Card daughter board into the first PICTail+ connector of the Explorer 16 (J5)

Running the Demo

This demo allows the selected hardware platform as a USB CCID Smart Card Reader to the host. In order to run this demo
first compile and program the target device. Attach the device to the host. If the host is a Windows PC and this is the first
time you have plugged this device into the computer then you may be prompted with “New hardware found” wizard.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

‘windows will zearch for curent and updated zoftware by
looking on your computer, on the hardware installation CD, or on
the Windows pdate Web site [with your permission).

Flead our preacy polic ;

Can'Windows connect to Windows Update to search for
sofbware?

() es, this time anly
(:) Yes, now and every time | connect a device
(3 No, nat this time

Click Mest to continue.

Mext > ] [ Cancel

Click on Next to continue.

Found New Hardware Wizard

Thiz wizard helps pou install software for:

USE SMARTCARD READER

\') If your hardware came with an installation CD
~u= or floppy disk. insert it now.

‘what do pou want the wizard to do?

&) Install the software automatically (Recommended]
( Install from a list or specific location [advanced)

Click Mest to continue.

< Back ” Mext > ][ Cancel

48



4.6 Device - CCID Smart Card Reader MCHPFSUSB Library Help Running the Demo

Select “Install the Software automatically” and click on next.

T Fuid =y pliuyniy = s

Please wait while the wizard searches...

@ LISB SMARTCARD READER
3

(=] o | (o]

Click on Next to continue.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard hasz finizhed installing the software for:

‘3,2 IJSE Smart Card reader

Click Finish to cloze the wizard.

Click on Finish to complete the installation.

Note: Microsoft states that Usbccid.sys is compliant with Microsoft Windows 2000, Windows XP, and Microsoft Windows
Server 2003 operating systems, and is available on Windows Update
(http://www.microsoft.com/whdc/device/input/smartcard/usb_ccid.mspx). You might need to do a ‘Windows update’ if you
windows computer does not have usbccid driver (or software required to install a usbccid driver) currently.

Using jSmartCardExplorer

Download SmartCardExplorer from http://www.primianotucci.com/default.php?view=112. Attach the demo board to the
Computer. Ensure that the Smart Card is inserted on the SC Pictail Card. Launch the jSmartCardExplorer Application.
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JSmarl:Eard Explorer 1.0.3 Primiano Tucci - http:/ /www.primianotucci.com _IDlﬂ
Reader Settings

Reader |[x]Microchip PIC24 CCID SMARTC... v [protocot ate |~ | Card ATR:

stas:  woatproect | | P saveproect
APDU History

cla. ] INS] P1 [ P2 [Par.] Len] Data (Hex) | aw | Response (verbose) | DataQut(Hex) |  Data Out(String) | Full Response (Hes)

[ [ws [P1 [Pz [ie | Data Sent (Hex) [te” [sw | Data Recv (Hex)
| I

[cr. [ms [P1 [Pz [Lc | Data IN {Hex) [Le
s 00 | |

| Send

Last command status:

Send APDU | Saved APDUs | Dataview | FileSystem Data (Experimental) |

Select Protocol T=0 or T=1 based on the type of Smart card you insert and click on Connect Button. If the Smart Card is

inserted on the SC Pictail Card, the ‘Status’ field turns green and the ATR of the Smart Card is displayed on the ‘Card ATR’
field.

JSmartCard Explorer 1.0.3 Primiano Tucci - htl ‘www.primianotucci.com i ] [
Reader Settings
Reader |[x] Microchip PIC24 CCID SMARTC..| + | [r-0 |~ Card ATR: 1 0000 41 01 38 00 00 00 00 0000 00 00 01 90 00
Status: EESARRICSRRAGSETT] | Comeet [ omnmoet | [P save projet
APDU History
cla.JinNs] Pt [ P2 [Par.] Len] Diata (Hex) | sw | Responseiverbose)| DataOut(Hex) | Data Qut(String) | Full Response (Hex
[a [ns [P1 [P2 [ic | Data Sent {Hex) [te” [Taw | Data Recv {Hex)

Last command status:

Send APDU | Saved APDUs | Dataview | FileSystem Data (Experimental) |

The APDU can be send to the Smart Card by clicking on the ‘Send’ Button in the Send APDU section. The Command and
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Data fields need to be filled before sending an APDU to the Smart Card. Please refer the Smart Card reference manual from
the manufacturer of the Card for the Command list supported by the Card. The Response from the Smart Card is displayed
in the APDU History Section.

A few sample commands for the ACS ACOS3 card is listed below.

Command CLA INS P1 P2 LC DATA LE Description
Select File 80 |A4 00 |00 (02 FFOO 00 | Selects file FFOO
Read Record 80 B2 00 00 00 |-- 08 | Reads 8 bytes from record number 0 of FFOO file

Device - CDC Basic Demo

This example shows how to create a basic CDC demo. CDC devices appear like COM ports on the host computer and be
communicated with via regular terminal software.

Supported Demo Boards

Demo Board (click link for board information) Notes
Low Pin Count USB Development Kit(@ page 182)

PICDEM FS USB(@ page 183)

PIC18F46J50 Plug-In-Module (PIM)(& page 184)

PIC18F47J53 Plug-In-Module (PIM)(@l page 185)

PIC18F87J50 Plug-In-Module (PIM)(&@l page 186)

PIC18F Starter Kit(@ page 187)

PIC24FJ64GB004 Plug-In-Module (PIM)(&@ page 188) 1
PIC24FJ256GB110 Plug-In-Module (PIM)(&@ page 190) 1
PIC24FJ256GB210 Plug-In-Module (PIM)(@ page 190) 1

PIC24FJ64GB502 Microstick(@ page 189)
PIC24FJ256DA210 Development Board(@ page 191)
PIC24F Starter Kit(@ page 192)

PIC24EP512GU810 Plug-In-Module (PIM)(& page 192)
dsPIC33EP512MU810 Plug-In-Module (PIM)(&@ page 192)
PIC32 USB Plug-In-Module (PIM)(@ page 193)

PIC32 CAN-USB Plug-In-Module (PIM)(& page 193)
PIC32 USB Starter Kit(@ page 193)

PIC32 USB Starter Kit lI(@ page 194)

W Rk R P RPN

Notes:

[EnY

. This board can not be used by itself. It requires an Explorer 16(@ page 195) and a USB PICTail+ Daughter Board(@ page
194) in order to operate.

2. This board does not contain all of the hardware features to run all of the features of the demo, but will work in a limited
capacity or has the hardware feature emulated in software.

3. This board is no longer sold. It was replaced by the PIC32 USB Starter Kit II.
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Configuring the Hardware

Low Pin Count USB Development Kit

1. Short J14 between pins 2 and 3. This will power the board from the USB port.
2. Make sure that J12 is left open.

PICDEM FS USB:

* No hardware related configuration or jumper setting changes are necessary.
PIC18F46J50 Plug-In-Module:

1. Short JP2 such that the "R" and the "U" options are shorted together.

2. Short JP3. This allows the demo board to be powered through the USB bus power.

PIC18F47J53 Plug-In-Module:

1. Short JP2 such that the "R" and the "U" options are shorted together.

2. Short JP3. This allows the demo board to be powered through the USB bus power.

PIC18F87J50 Plug-In-Module:

1. Short JP1 such that the "R" and the "U" options are shorted together.

2. Short JP4. This allows the demo board to be powered through the USB bus power.

3. Short JP5. This enabled the LED operation on the board.
PIC18F Starter Kit

* No hardware related configuration or jumper setting changes are necessary.

Explorer 16 Based Demos

For all of the Explorer 16-based demo boards, please follow the following instructions

. Connect the USB PICTail+ Daughter Board to the Explorer 16.

. Short JP1 on the USB PICTail+ board

. Open JP2, JP3, and JP4 on the USB PICTail+ board

. Make sure that S2 on the Explorer 16 is switched to the "PIM" setting.
. Short JP2 on the Explorer 16 to enable the LEDs.

o 00~ WN P

P1C24FJ64GB004 PIM
e Set switch S1 to the "PGX1" setting
e Short J1 pin 1 (marked "POT") to the center pin
e Short J2 pin 1 (marked "Temp") to the center pin
e Short J3 pin 1 (marked "EEPROM CS") to the center pin
* PIC24FJ256GB210 PIM
« Short JP1 "U" option to the center pin
e Short JP2 "U" option to the center pin
e Short JP3 "U" option to the center pin
» Short JP4
* PIC24EP512GU810 PIM
e Short pins 2 and 3 on jumpers J1, J2, J3, J4, and J5
e Open jumpers J6, J7, J8, J9, and J10

Configuring the Hardware

. Follow any processor specific instructions below. All instructions apply to the PIM unless otherwise stated:
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e dsPIC33EP512MU810 PIM

e Short pins 2 and 3 on jumpers J1, J2, J3, J4, and J5

e Open jumpers J6, J7, J8, J9, and J10
¢ PIC32MX795F512L PIM

¢ OpenJi0

e Short pins 1 (marked "USB") and pin 2 (center) of jumpers J1 and J2
PIC24F Starter Kit

» No hardware related configuration or jumper setting changes are necessary.
PIC24FJ64GB502 Microstick

» No hardware related configuration or jumper setting changes are necessary.
PIC32 USB Starter Kit

* No hardware related configuration or jumper setting changes are necessary.
PIC32 USB Starter Kit 11

* No hardware related configuration or jumper setting changes are necessary.

Running the Demo

This demo allows the device to appear like a serial (COM) port to the host. In order to run this demo first compile and
program the target device. Attach the device to the host. If the host is a PC and this is the first time you have plugged this
device into the computer then you may be asked for a .inf file.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard
This wizard helps pou install software for:

Communications Port

I'\.-j If your hardware came with an installation CD

2 or Hoppy disk. insert it now.

‘what do pou want the wizard ta do?

% {nstall the software automatically [Fecommendedf

" Install from a list or gpecific location [Advanced)

Click Mext to continue.

< Back I Mest > I Cancel |

Select the “Install from a list or specific location (Advanced)” option. Point to the “<Install Directory>\USB Device - CDC —
Basic Demo\infiwin2k_winxp” directory.
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Found New Hardware Wizard

Please choose your zearch and installation options. .

% Search for the best driver in these locations.

Usze the check boxes below ta limit or expand the default search, which includes local
paths and removable media. The best diver found will be installed.

[ Search removable media (floppy, CD-ROM...]

W Include this location in the seanch:

|C:AMicrochip Solutions\USE Device - COC - Basic D v| |1 Brawse 2

= Don't search. | will choose the driver ta install.

Choosze thiz option to select the device driver from a list. ‘Windows does not guarantee that
the driver you choose will be the best match for pour hardware.

< Back | Mest > | Cancel |

Once the device is successfully installed, open up a terminal program, such as hyperterminal. Select the appropriate COM
port. On most machines this will be COMS5 or higher.

Once connected to the device, there are two ways to run this example project. Typing a key in the terminal window will result
in the device echoing that key plus one. So if the user presses “a”, the device will echo “b”. If the pushbutton is pressed the
device will echo “ — Button Pressed — “ to the terminal window.

Note: Some terminal programs, like hyperterminal, require users to click the disconnect button before removing the device
from the computer. Failing to do so may result in having to close and open the program again in order to reconnect to the
device.

g CDC Basic Demo - HyperTerminal 18l x|

File Ed