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Chapter 1

Related Documents

The present document references the following related documents:

Document
Designation

Document
Title

Document
Name/Source

USB Mass Storage
Bulk-Only Transport
Speci�cation

Universal Serial Bus
Mass Storage Class
Bulk-Only Transport
Revision 1.0, September
31, 1999

usbmassbulk_10.pdf, available on-line from:
http://www.usb.org/developers/devclass_docs/

USB Mass Storage
Class Speci�cation

Universal Serial Bus
Mass Storage Class
Speci�cation Overview
Revision 1.2, June 23,
2003

usb_msc_overview_1.2.pdf, available on-line from:
http://www.usb.org/developers/devclass_docs/

USB 2.0 Speci�cation Universal Serial Bus
Speci�cation, Revision
2.0, April 27th, 2000

usb_20.pdf, available on-line from:
http://www.usb.org/developers/docs.html

WinDriver USB
Device Quick Start
Guide

WinDriver USB Device
Quick Start Guide

WinDriver ndocsnwdf_quickstart.pdf , also available
on-line from:http://www.jungo.com/support/
support_windriver.html

WinDriver USB
Quick Start Guide

WinDriver USB Quick
Start Guide

WinDriver ndocsnwdusb_quickstart.pdf, also available
on-line from:http://www.jungo.com/support/
support_windriver.html

WinDriver USB
Manual

WinDriver USB User's
Manual

WinDriver ndocsnwdusb_man.pdf, also available
on-line from:http://www.jungo.com/support/
support_windriver.html
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Chapter 2

Introduction

This document introduces the WinDriver USB Device solutionfor development of USB device �rmware.

2.1 The Challenge: Developing USB Firmware

A device's USB interface is implemented in two levels. The lower level of the USB protocol is implemented
via a Serial Interface Engine (SIE). The higher layer of the protocol is implemented via the device �rmware.

A device'sFirmware consists of software programs and data that de�ne the device's con�guration and are
installed semi-permanently into memory using various types of programmable ROM chips, such as PROMS,
EPROMs, EEPROMs, and �ash chips.

The �rmware de�nes the device's USB interface, including:

• The device's vendor and device IDs.

• The device's class and sub-class.

• The device's protocol.

• The device's power requirement.

• The device's self-power support.

• The device's support for remote wake-up of the host.

• The number of interfaces, alternate settings and endpoints supported by the device, and their attributes,
including:

– Each interface's class, sub-class and protocol.

– Each endpoint's address, direction (IN/OUT), type (control/bulk/interrupt/isochronous),
maximum packet size, packets per micro-frame, interval andbuffering type.

The device's �rmware must be implemented in accordance withthe USB 2.0 Speci�cation [1] and the
hardware's speci�cation. For a general explanation regarding the Universal Serial Bus (USB), refer to the
WinDriver USB Manual [1].

In addition, the �rmware must support the common USB functionality, as de�ned in Chapter 9 of the USB 2.0
Speci�cation [1], as well as any additional device- or class-speci�c USB functionality (such as mass storage,
HID, etc.).

Writing the �rmware code for your device ”from scratch” can be a dif�cult and time-consuming task.
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2.2 The WinDriver USB Device Solution

The WinDriver USB Device tool-kit enables you to simplify and facilitate the development of �rmware for
devices based the common USB hardware listed in section3.1of this document (henceforth:”the target
hardware” ).

The tool-kit features a graphical wizard (DriverWizard ) that allows you to easilyde�ne your device's USB
interface, including all the attributes outlined in section2.1above, from a friendly graphical user interface
(”GUI” ), and then proceed togenerate the �rmware codefor your device.

The tool-kit also includes�rmware samples for the target hardware andlibrary APIs , which you can utilize
when modifying the generated �rmware code to suit your speci�c development needs.

NOTE
The provided APIs and the wizard options for your target hardware are based on Chapter 9 of theUSB 2.0
Speci�cation [1] and on the target hardware's speci�cation, thus freeing you of the need to study these
speci�cations yourself.

The DriverWizard utility can also be used todiagnose and debug your hardware. After you download
�rmware to your device, you can view the device's con�guration and test the communication with the device
from the wizard's GUI.

In addition, WinDriver USB Device features speci�c supportfor development ofMass StorageUSB devices
based on theMicrochip PIC18F4550board, which includes: A special wizard dialogue for de�ning a
mass storage device interface; mass storage �rmware code generation, based on the wizard de�nitions;
a mass storage �rmware library, which provides API that comply with theUSB Mass Storage Class
Speci�cation [1] andUSB Mass Storage Bulk-Only Transport Speci�cation[1]; and mass storage
�rmware sample code for the Microchip PIC18F4550 board.

Chapter5 of the present document outlines the development process using the WinDriver USB Device
tool-kit.
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Chapter 3

Target Devices & Basic Requirements

3.1 Target Devices

You can use WinDriver USB Device to develop device �rmware for devices based on the following hardware:

• Cypress EZ-USB FX2LP CY7C68013A

• Microchip PIC18F4550

• Philips PDIUSBD12

• Silicon Laboratories C8051F320 and C8051F340
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3.2 System and Hardware Requirements

To use the WinDriver USB Device tool-kit, the following hostsystem and hardware requirements must be
�lled:

• Operating System: Windows 98/Me/2000/XP/Server 2003/Vista.

To compile and build theCypress EZ-USB FX2LP CY7C68013A, Microchip PIC18F4550and
Silicon Laboratories C8051F320 and C8051F340�rmware code you need Windows 2000 / XP /
Server 2003 / Vista.

To compile and build thePhilips PDIUSBD12 �rmware code you need Windows
98/Me/2000/XP/Server 2003/Vista or DOS.
To download the PDIUSBD12 evaluation �rmware to the device you need DOS.

• CPU architecture: Any x86 32-bit or 64-bit (x64: AMD64 or Intel EM64T) processor.

• The following development tools must be installed on your development PC in order to build the
sample and generated �rmware code:

– For theCypress EZ-USB FX2LP CY7C68013AandSilicon Laboratories C8051F320 and
C8051F340hardware:
The Keil Cx51 development tools for 8x51, version 6.0 or above.

– For theCypress EZ-USB FX2LP CY7C68013Ahardware:
The Cypress EZ-USB Development Kit.

– For theMicrochip PIC18F4550hardware:
The Microchip MCC18 Toolchain.

– For thePhilips PDIUSBD12hardware:
A 32-bit DOS C compiler.

• The sample and generated �rmware code support the following optional development environments:

– For theCypress EZ-USB FX2LP CY7C68013AandSilicon Laboratories C8051F320 and
C8051F340hardware:
The Keil µVision IDE, version 2.0 or above.

– For theMicrochip PIC18F4550hardware:
The Microchip MPLAB IDE, version 7.20.

– For theSilicon Laboratories C8051F320 and C8051F340hardware:
The Silicon Laboratories IDE, version 1.9.

– For thePhilips PDIUSBD12hardware:
Borland C++, version 3.1, 32-bit DOS compiler (”Turbo C” ).
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Chapter 4

Key Bene�ts

The WinDriver USB Device tool-kit provides the following primary bene�ts:

• Intuitive API, in C code.

• Source code available.

• De�ne your device's USB interface using a friendly graphical wizard.

• Automatic �rmware code generation based on the speci�c device interface you de�ne with the wizard.

• For the Microchip PIC18F4550 board – speci�c support for development of mass storage device
�rmware.

• Firmware samples, in C code.

• High quality.

• Small footprint.

• Turnkey solution: eliminates substantial development time and costs.

• Comprehensive documentation.

• Two months of free technical support.

• No run-time fees or royalties.
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Chapter 5

WinDriver USB Device Development
Overview

Following is a recommended �rmware development process using the WinDriver USB Device tool-kit.

For a detailed, step-by-step, walk-through of the �rmware development process using the WinDriver USB
Device's DriverWizard, refer to theWinDriver USB Device Quick Start Guide [1].

For a full description of the WinDriver USB Device tool-kit,including a complete API reference, refer to the
WinDriver USB Manual [1].
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5.1 De�ne Your Device's USB Interface

Use the graphical DriverWizard utility to de�ne your device's USB interface.

Figure 5.1: Con�gure Your Device
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5.2 Generate Device Firmware Code

Use DriverWizard to generate your device's �rmware code, based on the USB interface you de�ned in the
previous step [5.1].

NOTE: Registered users of the WinDriver USB Driver Development Kit (http://www.jungo.com/
windriver.html ) can also use DriverWizard to generate a skeletal device driver application for their device.

Figure 5.2: Firmware Code Generation
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5.3 Develop and Build the Firmware

Modify the generated �rmware code, as needed, to implement the desired device functionality. You can use
the generated and library WinDriver USB Device �rmware APIs, as well as the �rmware samples that are
included in the tool-kit, to facilitate your development efforts.

When you are done modifying the code, use the generated DriverWizard build utility or compiler-speci�c
project/make �le to build the �rmware code and then downloadthe �rmware to your device.

Figure 5.3: Generated Cypress FX2LP Firmware Code
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5.4 Diagnose and Debug Your Hardware

Use DriverWizard to view and verify the USB con�guration identi�ed for your device and test the
communication with the device.

You can use the wizard to send standard requests on the device's control pipe, transfer data on the device's
bulk, interrupt and isochronous pipes, reset the device's pipes, etc.

Figure 5.4: Test Your Device

For detailed information, refer to theWinDriver USB Quick Start Guide [1] and to the DriverWizard
Walkthrough section in theWinDriver USB Manual [1].
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