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Chapter 1

Related Documents

The present document references the following relatedrdeats:

Document
Designation

USB Mass Storage
Bulk-Only Transport
Speci cation

USB Mass Storage
Class Speci cation

USB 2.0 Speci cation

WinDriver USB
Device Quick Start
Guide

WinDriver USB
Quick Start Guide

WinDriver USB
Manual

Document Document
Title Name/Source

Universal Serial Bus usbmassbulk_10.pdfavailable on-line from:
Mass Storage Class http://www.ush.org/developers/devclass_docs/
Bulk-Only Transport

Revision 1.0, September

31,1999

Universal Serial Bus usb_msc_overview_1.2.pdfavailable on-line from:
Mass Storage Class http://www.ush.org/developers/devclass_docs/
Speci cation Overview

Revision 1.2, June 23,

2003

Universal Serial Bus usb_20.pdf available on-line from:

Speci cation, Revision  http://www.ush.org/developers/docs.html

2.0, April 27th, 2000

WinDriver USB Device WinDriver ndocshwadf_quickstart.pdf, also available
Quick Start Guide on-line from: http://www.jungo.com/support/
support_windriver.html

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

WinDriver USB User's  WinDriver ndocswdusb_man.pdf, also available
Manual on-line from: http://lwww.jungo.com/support/
support_windriver.html
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Chapter 2

Introduction

This document introduces the WinDriver USB Device solufiendevelopment of USB device rmware.

2.1 The Challenge: Developing USB Firmware

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

A device'sFirmware consists of software programs and data that de ne the dewioa guration and are
installed semi-permanently into memory using various $ygigoprogrammable 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.
e 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 endpsimgported by the device, and their attributes,
including:

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

— Each endpoint's address, direction (IN/OUT), type (coltndk/interrupt/isochronous),
maximum packet size, packets per micro-frame, intervalarifiring type.

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

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

Writing the rmware code for your device "from scratch” cae b 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 simplifycafacilitate the development of rmware for
devices based the common USB hardware listed in se8tibof this document (hencefortfthe target
hardware”).

The tool-kit features a graphical wizarDrjverWizard ) that allows you to easilge ne your device's USB
interface, including all the attributes outlined in secti@ril above, from a friendly graphical user interface
("GUI" ), and then proceed generate the rmware codefor your device.

The tool-kit also includegsmware samples for the target hardware atitbrary APIs , which you can utilize
when modifying the generated rmware code to suit your spadévelopment needs.

NOTE

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

The DriverWizard utility can also be usedd@gnose and debug your hardware After you download
rmware to your device, you can view the device's con guiaiiand test the communication with the device
from the wizard's GUI.

In addition, WinDriver USB Device features speci ¢ suppfut development oMass StorageUSB devices
based on thélicrochip PIC18F4550board, which includes: A special wizard dialogue for de gia

mass storage device interface; mass storage rmware catkrgtion, based on the wizard de nitions;

a mass storage rmware library, which provides API that cgnwvath the USB 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.

Chaptel5 of the present document outlines the development proc@ss e WinDriver USB Device
tool-kit.



Chapter 3

Target Devices & Basic Requirements

3.1 Target Devices

You can use WinDriver USB Device to develop device rmwaredevices based on the following hardware:
e Cypress EZ-USB FX2LP CY7C68013A
e Microchip PIC18F4550
* Philips PDIUSBD12
* Silicon Laboratories C8051F320 and C8051F340



3.2 System and Hardware Requirements

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

* Operating System: Windows 98/Me/2000/XP/Server 20034/

To compile and build th€ypress EZ-USB FX2LP CY7C68013A, Microchip PIC18F4550and
Silicon Laboratories C8051F320 and C8051F340mware code you need Windows 2000 / XP /
Server 2003/ Vista.

To compile and build th&hilips PDIUSBD12 rmware code you nheed Windows
98/Me/2000/XP/Server 2003/Vista or DOS.
To download the PDIUSBD12 evaluation rmware to the deviceiyneed DOS.

e CPU architecture: Any x86 32-bit or 64-bit (x64: AMD64 otéhEM64T) processor.

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

— For theCypress EZ-USB FX2LP CY7C68013AandSilicon Laboratories C8051F320 and
C8051F34thardware:
The Keil Cx51 development tools for 8x51, version 6.0 or abov

— 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 follgwistional development environments:

— For theCypress EZ-USB FX2LP CY7C68013AandSilicon Laboratories C8051F320 and
C8051F34thardware:
The Keil pVision IDE, version 2.0 or above.

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

— For theSilicon Laboratories C8051F320 and C8051F34@ardware:
The Silicon Laboratories IDE, version 1.9.

— For thePhilips PDIUSBD12hardware:
Borland C++, version 3.1, 32-bit DOS compilémigrbo C” ).



Chapter 4

Key Bene ts

The WinDriver USB Device tool-kit provides the followingiprary bene ts:

Intuitive API, in C code.

Source code available.

De ne your device's USB interface using a friendly grapdlievizard.

Automatic rmware code generation based on the speci cideinterface you de ne with the wizard.

For the Microchip PIC18F4550 board — speci ¢ support fovelepment of mass storage device
rmware.

Firmware samples, in C code.

High quality.

Small footprint.

Turnkey solution: eliminates substantial developmenetand costs.
Comprehensive documentation.

Two months of free technical support.

No run-time fees or royalties.



Chapter 5

WinDriver USB Device Development
Overview

Following is a recommended rmware development processgigie WinDriver USB Device tool-kit.

For a detailed, step-by-step, walk-through of the rmwaeselopment process using the WinDriver USB
Device's DriverWizard, refer to th&/inDriver USB Device Quick Start Guide [1].

For a full description of the WinDriver USB Device tool-kiticluding 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 devig&SB interface.

Configure Your Device

— Device Descriptor
Froduct Id: i anufacturer:

0x8613

Yendor |d:

Ox04h4 Cypress

Edit Device
Dezcrptor

— Interface Setting

Selectlnterface:||NtETFaCEU 'I Add Interface | Edit Interface |

Delete Interface |

— Interface 0

[ Alenate Setting 0 Y Alternate Seting 1 %

— Alternate Setting

Add Alternate Sething |

Pipe Mame I Fipe Tupe I Fipe Infarmation
Fipell Contral Direction: in & out, Packet size: 64
Piped1 Bulk. Direction: out, Packet size: 512, Mo buffering

o buffering

Intermipt

Delete Altemate Setting |

— Endpaints Setting

Add Endpaint |
Edit Endpoint |
[Delete Endpaint |

LCancel

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 codesdzhon the USB interface you de ned in the

previous stepd.1].

NOTE: Registered users of the WinDriver USB Driver Development(Kip://www.jungo.com/

windriver.html

ﬁﬁelect Code Generation Options |

Generate project files faor:

[T FKeil uision IDE

[T Generate host side diver code

Your Keil baze directon:

IC:\KeiI Browze
Your Copress USE directony:

I cACypresshUSE Browse |

IDE to lnvoke:
I MHone

Cancel |

) can also use DriverWizard to generate a skeletal devivedapplication for their device.

@SEIEEI: Code Generation Options x|

Generate project files for:

[ Silicon Labratories |DE
[~ Keil utision IDE

[ Generate host side drivar code

'our Keil base directary:

Il:l'\KEII Browsze |

IDE to lnwoke:
I MHane j

Cahcel |

Cypress

@5elect Code Generation Dpkions x|

Generate project files far:

[~ Tubo C [Makeile]

[~ Generate host side diver code

Your Turbo C baze directory:

|E:\EDF|LANDE

Browse |

Cancel |

Fhilips

Silicon Laboratories

@SEIF_:I: Code Generation Opktions x|

Generate project files far:

[~ Microchip MPLAE D=

[ Generate host side driver code

Tour mec]8 base directory:

IEZ‘\\ITICC-IB Browsze |

Cancel |

Microchip

Figure 5.2: Firmware Code Generation

12



http://www.jungo.com/windriver.html
http://www.jungo.com/windriver.html

5.3 Develop and Build the Firmware

Modify the generated rmware code, as needed, to implententesired device functionality. You can use
the generated and library WinDriver USB Device rmware ARds well as the rmware samples that are
included in the tool-kit, to facilitate your developmenfogfs.

When you are done modifying the code, use the generatedrfizard build utility or compiler-speci ¢
project/make le to build the rmware code and then downldhd rmware to your device.

I‘I-'.?_MVDEVIEE - p¥ision? - [C:\ WinDriverwizard'ymy_projects'wdf_mydevice',MYDE¥ICE_FW" periph.c] =] x|
Elﬁ\la Edit Wiew |Project Debug Flash Petipherals Tools SWCS window Help =] x|
g Mew Project...
ARG |lewreet. n | & (@ ([E[E | o b 1
Import pMision Projeck.. .
@ A | Open Projeck
Project Workspace Close Project D L L L ——— :i
~
-3 Target 1 Components, Environment, Books, ..
=55 Source! i i .
Select Device for Target Target 1 i USE peripheral
2 Remave File ‘periph.c' » based on the
ard.

Opti for File 'periph.c'
[FPafEns it (12 [P from the specific

verilizard.

ebuild all target files
@ Translate C:\WinDriveriwizardimy_projectsiwdf_mydevice\MYDEVICE_PWhperiph.c

Stop buid SRR AR RS

ur. Jungo. con

’7 1 CiwinDriveriwizardimy_projectsiwdf_mydevice\MYDEVICE FWAMYDEYICE. w2 rectors
2 DiiwinDriveriwizardimy_projectsiwdf_Fx2lp 2\MYDEVICE FWwiMYDEYICE.Uv2
3 DiwvinDriveriwizardimy_projecksiwdf_Fx2lp_1iwdf_Fx2lp_Fwtwdf_fx2p, Lv2

#define NUM_OF_TINTERFACES 1

extern BOOL Got3lD ; /¢ Received setup data flag
extern BOOL Sleep;

extern BOOL Runien;

extern BOOL Selfpur;

BYTE Configuration; A/ Current configuration
BYTE Alternatelettings[NUM_OF _INTERFACES]: A4 Alternate settings
_Ll—l | BYTE xdata myBuffer[1024]; -
F... |ﬁ . ':QEI.. I ‘Nj]Finn WIMia by (dah ~ thi 2 tal = dhid LI_‘
*|Build target 'Target 1' -
‘Neompiling periph.c. ..

assembling wdf dser.aSl...

linking...

Program Size: data=589.5 zdata=5497 code=3677
creating hex file from "MYDEVICE"...
"MYDEVICE" - 0 Error(s), 0 Warning(s).

Cutput Windew

v
4[4 » 211 puild { Command }, Find in Files 1N} |>|J

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 ittéed for your device and test the
communication with the device.

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

Figure 5.4: Test Your Device

For detailed information, refer to th&inDriver USB Quick Start Guide [1] and to the DriverWizard
Walkthrough section in the/inDriver USB Manual [1].
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Contacting Jungo

Phone: (USA) 1-877-514-0537
Fax: (USA) 1-877-514-0538
Support: support@jungo.com
Sales: sales@jungo.com
Web: http://www.jungo.com

(World Wide) +972-9-8859365
(World Wide) +972-9-8859366
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