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their specific device.

This Application note describes building the EZ Loader firmware loader driver. A unique feature of the Cypress EZ-USB,
EZ-USB FX1™, and EZ-USB FX2LP™ family of microcontrollers is the ability to change device personality through
firmware download and ReNumeration™. A typical EZ-USB-based device has only enough nonvolatile storage in an
EEPROM to store a unique Vendor ID (VID) and Product ID (PID). This VID/PID combination is bound to a specific
device driver on the host system. This VID/PID combination can also be bound to a driver whose only function is to
download firmware to the device. This application note describes such a driver. The EZ Loader Driver described in a
template that peripheral designers can be used to create a custom driver that knows how to download their firmware to
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Introduction

A unique feature of the Cypress EZ-USB FX1™ and EZ-
USB™ FX2LP™ family of microcontrollers is the ability to
change device personality through firmware download and
ReNumeration™. An EZ-USB-based device may have
only enough nonvolatile storage in an EEPROM to store a
unigue Vendor ID (VID) and Product ID (PID). This
VID/PID combination can be bound to a specific device
driver on the host system. This VID/PiD combination can
also be bound to a driver whose only function is to
download firmware to the device. This application note
describes such a driver. The EZ Loader Driver discussed
in this application note is a template that peripheral
designers can use to create a custom driver that knows
how to downioad their firmware to their specific device.
The loader driver can be downloaded.

Note By using scripting capabilities of new tool
‘CyConsole’, similar firmware download and
ReNumeration™ functionality is possible. In this method
‘tool generated script’ is used for firmware downloading
instead of ‘user created driver’ as described above. This
method is easier than the firmware loader driver method
described in this document. For more details of this
method, refer AN50963 ‘Downloading FX2LP Firmware
Using CyConsole Script Capabilities’.
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Getting Started

During your development cycle you uses the EZ-USB
Control Panel via the USB cable to download an Intel®
Hex file or you uses the Keil tools to download your
firmware via the serial cable. While these methods are fine
for development, eventually you want to automate the
process of firmware download and ReNumeration. This is
where the EZ Loader driver coimes in.

The EZ Loader driver provided with the Cypress
Semiconductor Cy3681 EZ-USB FX2 Development kit
requires very little modification to support a specific
device, so an extensive knowledge of Windows® driver
programming is not required. However, you should be
familiar with Windows Plug and Play, Windows INF files,
the Windows Registry and USB.

The EZ Loader driver is a device driver and therefore
requires a windows device driver kit (DDK). Before
attempting to customize the EZ Loader driver, you should
verify that you are able 10 successfully build a device
driver using the DDK. Later iii this application note you
verify that you can successfully build a device driver
following step-by-step procedures.

EZ Loader Driver Files

The source files needed to build the EZ Loader driver are
included with the EZ-USB FX2 Development kit and can
be found in C:\Cypress\USB\Drivers\ezloader after the
development tools have been installed. The driver files
and a brief description follow.

1. ezloader.c — This is the main EZ Loader source file.
Contains the DriverEntry() and other standard USB
driver entry points along with the code to perform the
firmware download.

ezloader.h — Header file for the EZ Loader driver.

firmware.c — Contains an array of Intel Hex records for
the device firmware. In the step by step procedures
described later, you will use the hex2c.exe utility to
convert your firmware from Intel Hex Record format
into C code that can be placed into this file. When the
EZ Loader driver is compiled, your firmware is
included in the driver image.

4. loader.c — Contains an array of Intel Hex Records for
device firmware that enables download to external
RAM. If your firmware extends into external RAM, this
firmware is downloaded to the EZ-USB device first to
enable download to external RAM. This file was
created using the Cypress Hex2c utility from the
a3load.hex file found in the
C:\Cypress\USB\Examples\FX2\a3load directory. The
a3load.hex file works for the FX1 and FX2LP parts.

5. ezloader.rc — Resource file. Contains driver version
information.

6. makefile — Required by the DDK build utility.

7. sources — Required by the DDK build utility. You
customize this file in the Step-by-Step Example
section to create a driver with a uniqgue name.

Required Tools
Microsoft Visual C++ .NET

Microsoft® Visual C++ 2008 must be installed prior to
instaling the DDK. The Microsoft C compiler is
automatically invoked by the DDK build utility. Microsoft®
Visual C++.NET™ also works with the EZ Loader.

Windows Driver Kit (WDK)

A windows driver development kit is required to build the
EZ Loader device driver. Visit Microsoft at the following
URL for further information concerning Windows Driver
Kit: www.microsoft.com/whdc/devtools/wdk/default. mspx

hex2c Utility - Intel Hex Record to C
Translator

This Cypress-provided utility converts an input file of Intel
Hex Records into C code that can be compiled and linked
into the EZ-Loader driver. This utility creates a C file
containing an array of INTEL_HEX_RECORD structures
(defined in ezloader.h). It is a Win32 console application
and is used as follows from a command prompt:

hex2c <intel_hexfile_name> <c_filename> <var_name>

intel_hexfile_name is an input file, and is the hex file
created when you compile your firmware using the Keil
Tools (that is widget.hex).

c_filename is the output filename that s
created/overwritten.

var_name is optional and is the name of the array in the C
output file. By default var_name = firmware.

The hex2c utility is located in the C:\Cypress\USB\bin
directory. The source code for this utility is provided with
the EZ-USB FX2 Development kit, in the
C:\Cypress\USB\Util\ Hex2c directory.

Building the EZ Loader Device Driver

Before modifying the EZ Loader driver, you should create
a new directory, which is used to build your custom loader
driver. This is to prevent you from inadvertently modifying
the ezmon.sys driver provided in the development Kkit.
After a new directory has been created, and the EZ
Loader source files have been copied into it, the EZ
Loader driver can be compiled using the WDK build utility.

The file ‘sources’ tells the WDK ‘build’ utility how to build
the driver. It specifies the source files that comprise the
driver and the name of the driver output file. As provided,
the ‘sources’ file creates a driver called ‘ezloader.sys.’
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Depending on the build environment, your completed
driver is placed in the \lib\i386\free or checked directory.
Verify that these directories have been created prior to
building the driver or the ‘build’ utility reports an error.
When customizing the EZ Loader driver, the driver output
file name should be changed to something other than
ezloader.sys. This is done by changing the
“TARGETNAME=" field in the ‘sources’ file to a new
uniqgue name. The “Step-hy-Step Example” section
illustrates how to change the ‘sources’ file.

Step-by-Step Example
This step-by-step example uses a hypothetical USB

device, the Cypress Widget that you are building a
firmware loader driver for.

Devices that use ReNumeration actually need two PIDs.
One PID is for the device prior to firmware download, and
the other is the PID for the fully functional device aiier
firmware download. We uses PID 0x1004 for the pre-
firmware Widget and PID 0x1005 for the fully functional
device. The latter is the PID that is embedded in the
Widget firmware and is usually designated in the dscr.a51
file.

Cypress’s Vendor ID (VID) are 0x0547 and 0x04B4. For
the purpose of this exercise, the 0x0547 VVendor ID will be
used. Additionally, the Widget uses a Product ID (PID) of
0x1004 and 0x1005. You may use the Cypress VID for
development purposes only, when your device is ready for
production, you need to obtain a unique VID. For
information on obtaining a Vendor ID for your production
devices, visit www.usb.org.

The device driver for the Widget is the EZ-USB General-
Purpose Device Driver (ezush.sys) that is provided with
the EZ-USB FX2 Development kit. This driver will be
bound to VID = 0x547, PID = 0x1005.

This step-by-step example creates a new driver called
wdgtldr.sys (Widget Loader). This driver is bound to VID =
0x0547, PID = 0x1004.

Follow these steps when your firmware is complete
enough that you want to automate the firmware download
process by integrating the firmware into a firmware loader
driver. For this example we uses the bulkloop.hex
firmware found in
C:\Cypress\USB\Examples\FX2\bulkloop directory.

1. Create a new directory called Widget and copy the
entire contents (files and subdirectories) of the
C:\Cypress\USB\Drivers\ezloader directory into it.

2. Edit the ‘sources’ file with a text editor in the newly

created directory  and change the line
TARGETNAME=ezloader to TARGETNAME=wdgtldr
(Figure 1). You should use no more than eight
characters for your loader name. Uncomment the
following line in the sources file, when using Windows
WDK: TARGETLIBS=$(DDK_LIB_PATH)\usbd.lib. To
do this, simply remove the # symbol and also delete
the space following the # symbol (Figure 2). By
default, the line is commented.

3. Using the Keil tools, open the bulkloop.Uv2 project file

in C:\Cypress\USB\Examples\FX2\bulkloop. In the
dscr.ab1 file change the PID to 1005 as shown in
Figure 3, and then recompile the project. Note that
these bits are in little endian order as shown below.
Place a copy of the bulkloop.hex file into the following
directory: C:\Cypress\USB\Bin. While this is not
required, doing so stops you from having to type in the
full path to your file in the next step. Another option is
to place a copy of hex2c.exe in the bulkloop firmware
directory.

Figure 1. TARGETNAME in Widget Loader “Sources” File

e e s s S S SRS LRSS R SRR RS EEE SRR S EEEE S

* File:3ources
*hial
information file for the WDM build.exe
utility

o s
F

Date: February 12, 1999

Copyright (c) 1997,1998,1999 Anchor Chips,
‘Inc. May not be reproduced without
“permission. See the license agreement for
‘more details.

S A S e e s o S e S
* J J S E

Environment:
#* WDM Build utility information file
#'x
#* Revision History:
#'x
ER R R R R R R R R R R R
#
& Kk

e o Ak ek ke ke Ok e e ok

TARGETNAME=wdgtldx
TARGETTYPE=DRIVEE
TARGETPATH=.\LIB
DRIVERTYPE=WDM

Figure 2. “Sources” File modified for Win XP SP1 DDK

#to build this driver using the Windows 2000 DDE. uncomment the following line:
TARGETLIBS=3(DDK LIB PATHjushd lib
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Figure 3. Changing VID in dscr.a51

- Global Variables

Note: This segment must be located in on-chip memory.

DeviceDscr:dbdeviceDscrEnd-DeviceDscr:; Descriptor length

rseg DSCR :: locate the descriptor table anywhere below 8K

Now you are ready to build the firmware loader driver.
Open your DDK via the Window Start and Programs
menus. When a command prompt is opened navigate
to C:\Widget\ezloader. At the command prompt type
build -c (Figure 6). Your driver will be located in
C:\Widget\ezloader\lib\i386. Place the wdgtldr.sys file
in your Windows driver directory.

db  DSCR_DEVICE:; Decriptor fype
g:' = o BCD) Figure 4. Converting ep_pair.hex Using the Hex2c Utility
db
db .| Command Prompt i =01%
db (i
dw icrosoft Windous 2668 [Version 5.68.2195] 4|
dw ¥ - C) Copyright 1985-1999 Hicrosoft Cowp.
dw : ded cupress o
gg \Cyprezgicd ush
db “\Gypress\USHied hin
d,eviceDscrEgZ: ::giprfas\ﬂm\llin)]leﬁt ep_pair.hex ep_pair.c
ad 6201 hytes
4. Use the ‘hex2c.exe’ utility to convert the Intel Hex cessed 113 Records
Record format firmware to C code that can be linked “\Cypress\USBBind,
into the loader driver. Open a command prompt
window and navigate to C:\Cypress\USB\Bin or your
firmware directory, if you copied hex2c into it. At the
command prompt type the following: hex2c
bulkloop.hex bulkloop.c (the Figui shows ep_pair
example instead of bulkloop). This takes the 7|
bulkloop.hex file as input and generate bulklioop.c. e
This new C file now contains a large array of
INTEL_HEX_RECORD type  structures called Figure 5. bulkloop.c INTEL_HEX_RECORD Structure
firmware. See Figure 5.
INTEL_HEX RECORD fimuware[] =
5. Place a copy of bulkloop.c into the Widget directory 16,
you created earlier. Open the firmware.c file for editing g"m‘-
and replace its firmware array with the firmware array (O, 05 2 (55 02, O, 02, 050500, D2, 0503, e, 000,02, 002,02} .
from bulkloop.c (Figure 4). After you have modified 16.
the firmware.c file, save it and then delete the o0
bulkloop.c file from the directory. (05010512, 06,0515 T O 076 050,058 008,055 009 0x75 00, 04, 075},
6. Use the ‘hex2c.exe’ utility to convert the Intel Hex
Record format firmware to C code that can be linked 0.
into the loader driver. Open a command prompt ig:{ﬁ':.I::':'L.Jx?i,O:{Oc.OxM,O:-.‘"’.Z::Z.i.OxSE,O:{ee,DxS—‘LD::eZ.I?-."I.Z::Z.'-.‘.‘(02,0:{4-1.%02},
window and navigate to C:\Cypress\USB\Bin or your 04326,
firmware directory, if you copied hex2c into it. At the 0 y y &= _ )
command prompt type the foIIowing: hex2c igx?f.Ds_’d_M 00275 U 2e (%80 0xBe Ox2f Oxif (30, (rze3, 0x 74, Oxbe, 0x0f O ff 0x74},
bulkloop.hex bulkloop.c (the Figure 4 shows ep_pair (4336,
example instead of bulkloop). This takes the 0. y B X
bulkloop.hex file as input and generate bulkloop.c. ig‘“weﬂ“ﬁo’d*o‘m““"""'"mmme'o"“m"m8'0“89'0’3"M=MG}=
This new C file now contains a large array of 04346,
INTEL_HEX_RECORD type structures called 0.
firmware. See Figure 5.
7. Place a copy of bulkloop.c into the Widget directory
you created earlier. Open the firmware.c file for editing
and replace its firmware array with the firmware array
from bulkloop.c (Figure 4). After you have modified
the firmware.c file, save it and then delete the
bulkloop.c file from the directory.
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Figure 6. Building wgdtldr with Windows XP SP1 DDK

E\ﬁ XP Checked Build Environment

G2 WINDDE2608™1.1180cd. .
G2 WINDDE>cd.

Cavoed widget
C:vHidgetdcd ezloader

CzuMidgetsezloaderibuild —c
BUILD: Adding Y to COPYCHD so » ps won't ha
BUILD= Ohject root set to: == h_wmp_x86

BUILD: Compile and Link for

BUILD: Loading C:WINDDY: L 1ibuild.dat. ..

BUTLD: Computing Includ dependencies:
BUILD: Exanining c:™wui ezloader directory £ les to co
c2wwidget'ezload L source Files (1,97 =3

BUILD: Sawing CzwHII 588", 118 Dbuild.d
BUILD: Compiling c thezloader dire
Conpiling - ezload ar 1386
Conpiling - ezloade 1386

Conpiling - firmuare

Conpiling - leoader.c f

field to 1 IN and press the Vend Req button and
verify the same values are reported back to you
(Figure 7).

o EZ-USB FX2LP: Change the Dir field to 0 OUT
and the Hex Bytes field to CO 47 05 04 10 01 00
00 and press the Vend Req button. Next, change
the Dir field to 1 IN and press the Vend Req button
and verify the same values are reported back to
you. See section 3.5 of the FX2LP Technical
Reference Manual for additional EEPROM
configuration byte (byte 8) information.

11. When you disconnect and reconnect your device the
Windows New Hardware Wizard appears (Figure 8)
and install your device. The first VID/PID combination
causes the host to load your firmware via the

Conpiling - generating code... for i386

wdgtldr.sys firmware driver you have created

Bl
Bl

=

ILDz Linking c:wwidgetezloader direr

Linking Executable - libai386hugdtld for 1386

LDz Done

§ filez conpiled - 989 LPS
1 executable huilt

“Widgetsezloadery,

10.

To bind the new driver with the widget device you
need to create an INF file. A sample INF file for the
Cypress widget used in this example is provided at
the end of this application note. For user convenience,
the same sample INF (Widget.inf) is provided as an
attachment to this document. Place the completed INF
file in the same directory where other INF files are
located in your system. This example was written for
Windows 2000 systems and is compatible with
Windows XP. Additional information on creating INF
files can be found at: http://msdn.microsoft.com/en-
us/library/ms924764.aspx. While the order you place
your sections inside the INF file should not matter, the
order of the items inside of a section can be critical.

Before you can use your new firmware driver you
need to bind it with your device. This is done by
loading the serial EEPROM with the VID/PID
combination defined in the INF file you create for your
custom USB device. This is the first of two VID/PID
combinations your device will use. When the VID/PID
in the EEPROM is reported to the host, the host
invokes the wdgtldr.sys which loads your firmware. To
load your VID/PID combination in the serial EEPROM
open the EZ-USB Control Panel, ensure the Target
Field matches your target device, and download the
Vend_ax.hex example. Do not use the following
Cypress PIDs: 0080, 0081, 1002, 2122, 2125, 2126,
2131, 2136, 2225, 2226, 2235, 2236 or 8613. Using
these PID values can cause conflicts in the Windows
Registry and result in the wrong driver being loaded.

(Figure 9). The device then renumerates to the
VID/PID combination in the bulkllop.hex example
created in step 3, loading the ezusb.sys device driver
(Figure 10).

Figure 7. Programming the EEPROM with EZ-USB
Control Panel

Vendor Request
0000 B0 470504 100100
Vendor Request
0000 BO 4705 04 10 01 00

Figure 8. Windows New Hardware Wizard Detects Your
Device

Flease wait ...

Figure 9. wdgtldr.sys Will Load Your Firmware

[Found Now ugiiohre ——

@ Cypress Widget before Fellumerabion lwdgtldr. sps)

Installing ...

Figure 10. Device Now ReNumerates and Uses ezusb.sys

Found New Hordware

E Cypress Widaget afterR eNumeration [ezusb. sys)

Instaliing ...
o EZ-USB FX1: Change the Dir field to 0 OUT and
the Hex Bytes field to B4 47 05 04 10 01 00 and
press the Vend Req button. Next, change the Dir
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Verifying the wdgtldr.sys

To verify the wdgtldr.sys, open the EZ-USB Control Panel.
Press the GetDevice button (Figure 11). Press the
GetPipes button (Figure 12). If using the FX2LP, you can
see additional pipes declared (Figure 13). Finally, pressing
the bulkloop button demonstrates the bulkloop example
(Figure 14). The device has been configured without any
further user interaction.

Figure 11. Pressing GetDevice report

Device Descriptor:
bLength: 18
bDescriptorType: |
bcdUSB: 256
bDeviceClass: 0x0
bDeviceSubClass: 0x0
bDeviceProtocol: 0x0
bMaxPacketSize0: 0x40
idVendor: 0x547
idProduct: 0x1005
bcdDevice: 0x1

iManufacturer: 0x0

Figure 14. Pressing BulkLoop Report

Write IOCTL passed

000005050505050505050505050505050505
001005050505050505050505050505050505
002005050505050505050505050505050505
003005050505050505050505050505050505
Read IOCTL passed

000005050505050505050505050505050505
001005050505050505050505050505050505
002005050505050505050505050505050505
003005050505050505050505050505050505

Updating the EZ Loader

Providing firmware and device driver updates can be
accomplished by creating an Install Shield program, which
is beyond the scope of this application note, or by using
the update INF example file shown at the end of this
application note. For user convenience, the same example
INF (DevDri.inf) is provided as an attachment to this
document. Figure 15, Figure 16, Figure 17, and Figure 18
show a summary of the update process from selecting
Update Driver in the Windows Device Manager to an
EZ-USB Control Panel display of the updated firmware
(the bulktest example was used in creating the updated
wdgtldr.sys. to replace the wdgtldr.sys built using ep_pair.)
The update procedure shown is from a Windows 2000
system but this process works equally well with
Windows XP.

Figure 15. Updating Firmware or Device Driver

iProduct: 0x0
o SrRieNum o (<25 cpe) x|
iSerialNumber: 0x0 — |
bNu.mConﬁgu.l‘ations: 0x1 press Widget aftei eMurcrstion [ezusb. syz)
Figure 12. Pressing GetPipes report vidor s D 3e e
Diriveer D ate: Mot &
Pipe: 0 Type: BLK Endpoint: 2 IN MaxPktSize: 0x40 Ditve Yoo N e
Pipe: 1 Type: BLK Endpoint: 2 OUT MaxPktSize: 0x40 Piotal Sloner ol saned
o wew details abot wer filer loaded for ¥ Driver
3 R 3 Oletalz. To wninst et files bor thiz de e L o update
Figure 13. Pressing GetPipes report - FX2LP the civec et ovice, choklipdata
Get Pipelnfo
Pipe: 0 Type: BLK Endpoint: 2 QUT MaxPktSize: 0x200
Pipe: 1 Type: BLK Endpoint: 4 OUT MaxPktSize: 0x200
Pipe: 2 Type: BLK Endpoint: 6 IN MaxPktSize: 0x200 _ _
Pipe: 3 Type: BLK Endpoint: 8 IN MaxPktSize: 0x200 Unnstal | _ Ugdete Driver._ |
(u] 8 I Cancel I
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Figure 16. Updating Firmware

Upgrade Device Drniver Wizard

Locate Driver Files
‘where do you want Wndows to seaich for divves fles?

Search for ditves files for the following hardware device:

G Cypress Widget aftesRediumeration fezush sys)

The wizard searches for suilable diveis s o
anw of the following orbonal <earch locabions

catabase on your computer a
specify.

To start the search clcl lext |f you are searchic on a fleppy disk o CD-ROM
insert the floppy <i-k. or CD before clicking Ne !
Opbonal Zahons:

s Update

Bak r Mest >_| B

Figure 17. Selecting Updated Driver

Upgrade Device Dnver Wizaid m I

Select a Device Driver ! I
Which diiver do you want bo install e this device? >
LY

Select the marufacturer and madel of your hardware device and then elick Mest 11 o0
Beb e a dlsk thiat cantains the diver you wank to mstall, click Have Disk.

Modsk:
Cypress Widget afterR eNumeration [eaush.sps]
LILY, .Ij

(% Show compalible hadware
(" Show all hardare of this device class

Hewve Digk.. |

Bk [ e | ol |

Figure 18. Updated Firmware Load in Control Panel

EZEZ USE Control Pancl - [Ezusb-0]

S File E Yiew Ouon: Toos b Helo

& | |e| & 2| o=t | Targe{EzUSD & Fx =] [oorll|

[GetPipeinta  ¥] _#swal Devic{Ezusbn  v| Fom | Lesdtis]

e e e F T A e e I T T |
N e T T L
ot pipe[ <] Packet[I?8 | Size[lh Buffer? | F
sutoes| Pipe[13: Endpoint 7 1IN <] Longth(64 Hex [

Fecsbon]| Soibipe] Fitec | pipe[13: Endpoint 7 N ]

Zoree| intertacll | anseml |

A o
LD abeC L aEs
bpevicaFrotocol 0z0

bHoaxPacketSazcl O=40
idVandor: Ou!
idFroduct - Ox1005

Dol e ox1
i¥anufacturer Oxl
iProduct. Ox;
iSerialHunber: Oxd
EFuatonfigurations:  Oxl

Get Fip=Info
Interface Size 296

Bipe: 0 yp=: BLE 1
Pipa 1 Type: BLE 2
Pipa: 2 Type: BIK 3
Pipe: 3 Iype: EIK a
Fipe. § Iope BIE i
1pe 3 = L]
Bipe. ¢ Tupe. mE 7
Pipe: 7 TIypo: INT 1
Pipe: 9 Type: BLK 2
Eipe 3 Typ=: BLE 3
Pipe. 10 Tvps=. BIE 1
il:e }.‘l ¥¥D=- EZH E
ipe- 12 L
s Ba: 13 Tope. EIE 7

Widget Troubleshooting

If after building the widget you experience problems,
check the following:

Ensure you do not have a space in the directory name
where your driver development kit is located.

When using windows driver kit WDK, ensure you have
uncommented the line and removed the leading space
as noted in step 2 of the “Step-by-Step Example”
instructions.

If you lose communications with the development
board procedures for regaining communications for
each development board can be found in a knowledge
base article available on our website, search for
Corrupted EEPROM.

If you need to clean the Windows Registry,
procedures for different operating systems can be
found in a knowledge base article available on our
website, search for Windows Registry.

Additional support is available via our web-based technical
support system at www.cypress.com.
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;WIDGET INF File

; Place your Copyright information here

[Version]

Signature="$CHICAGOS"

Class=USB
ClassGuid={36FCOE60~-C465-11CF-8056—
444553540000}

provider=%Cypresss

;CatalogFile=ezusb.cat

;The Catalogfile entry above 1s an example
and should be uncommented and modified for
your driver

;DriverVer=06/16/2003, 1.0.0.0

;The DriverVer entry above 1s an example
and should be uncommented and modified for
your driver

[Manufacturer]
%Cypress%=Cypress

; [SourceDisksNames]
;1=%strWidgetSourceDiskName%, ,,

;The above section is for example purposes
;Uncomment and modify this section for your
driver

; [SourceDisksFiles]

;wdgtldr.sys=1

;ezusb.sys=1

;The above section is for example purposes
;Uncomment and modify this section for your
driver

[Cypress]

; Entry point for the widget before
firmware download and renumeration

; This VID/PID combination will call the
EZ-Loader driver and download

; your firmware. Your finished product
should use your own unique VID

; see www.usb.org for additional
information

$USB\VID 0547&PID _1004.DeviceDesc$=WIDGET.D
ev, USB\VID 0547&PID 1004

; Entry point for the widget after firmware
download and renumeration

; Your firmware has been download, the
device has ReNumerated, now we

; want to use the EZ-USB General Purpose
Device Driver. Your finished

; product should use your own unique VID -
see www.usb.org

$USB\VID 0547&PID 1005.DeviceDesc%=EZUSB.De
v, USB\VID 0547&PID 1005

[DestinationDirs]
EZUSB.Files.Ext = 10,System32\Drivers
WIDGET.Files.Ext = 10,System32\Drivers

[EZUSB.Dev.NT]
CopyFiles=EZUSB.Files.Ext
AddReg=EZUSB.AddReg

[EZUSB.Dev.NT.Services]
Addservice = EZUSB, 0x00000002,
EZUSB.AddService

[EZUSB.AddService]

DisplayName = SEZUSB.SvcDesc%
ServiceType =1 ;
SERVICE KERNEL DRIVER

StartType = 3 ;
SERVICE DEMAND START

ErrorControl =1 ;
SERVICE ERROR NORMAL

ServiceBinary =

510%\System32\Drivers\ezusb.sys
LoadOrderGroup = Base

[EZUSB.AddReq]
HKR, ,Devioader,, *ntkern
HKR, ,NTMPDriver, ,ezusb.sys

[FZUSB.Files.Ext]
ezusb.sys

[WIDGET.Dev.NT]
CopyFiles=WIDGET.Files.Ext
AddReg=WIDGET.AddReg

[WIDGET.Dev.NT.Services|
Addservice = WIDGET, 0x00000002,
WIDGET.AddService

[WIDGET.AddService]

DisplayName = SWIDGET.SvcDesc$%
ServiceType = 1 g
SERVICE KERNEL DRIVER

StartType = 3 ;
SERVICE DEMAND START

ErrorControl =1 ;
SERVICE ERROR NORMAL

ServiceBinary =

%10%\System32\Drivers\wdgtldr.sys
LoadOrderGroup = Base

[WIDGET.AddReg]
HKR, , DevLoader, , *ntkern
HKR, ,NTMPDriver, ,wdgtldr.sys

[WIDGET.Files.Ext]
wdgtldr.sys

WWW.CYpress.com
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[Strings]

;strWidgetSourceDiskName = "Cypress USB
Drivers"

;The string above and the strings below
should be modified to meet your needs
Cypress="Cypress Semiconductor"

USB\VID 0547&PID 1004.DeviceDesc="Using
widget.inf for EZ-Loader before
ReNumeration (wdgtldr.sys)"

USB\VID 0547&PID 1005.DeviceDesc="Cypress
Widget afterReNumeration (ezusb.sys)"

EZUSB.SvcDesc="Cypress General Purpose USB
Driver (ezusb.sys)"

WIDGET.SvcDesc="Cypress General Purpose USB
Driver w/ Widget Loader (wdgtldr.sys)"

;The Windows DDK provides a chkinf tool
that can be used to check your inf for
errors.

;The chkinf tools requires Perl which can
be downloaded, at the time of publication,
;at
http://www.activestate.com/Products/Downloa
d/Download.plex?id=ActivePerl

;end of widget inf file

;Widget Firmware/Device Driver
Update INF File

; Place your Copyright information here

[Version]

Signature="$CHICAGOS"

Class=USB
ClassGuid={36FCI9E60-C465-11CF-8056-
444553540000}

provider=%Cypress$

;CatalogFile=ezusb.cat

;The CatalogFile entry above is an example
and should be uncommented and modified for
your driver

;DriverVer=06/18/2003, 2.0.0.0

;The DriverVer entry above is an example
and should be uncommented and modified for
your driver

[Manufacturer]
%Cypress%=Cypress

; [SourceDisksNames]
;1=%strWidgetSourceDiskName%, ,,
;The above section is for example purposes

;Uncomment and modify this section for your
driver

; [SourceDisksFiles]

;wdgtldr.sys=1

;ezusb.sys=1

;The above section is for example purposes
;Uncomment and modify this section for your
driver

[Cypress]

; Windows will only recognize the active
VID/PID

; for updates so we will use the already
renumerated device as our update entry
point.

$USB\VID 0547&PID 1005.DeviceDesc%=EZUSB.De
v, USB\VID 0547&PID 1005

[DestinationDirs]
EZUSB.Files.Ext = 10,System32\Drivers

[EZUSB.Dev.NT]
CopyFiles=EZUSB.Files.Ext
AddReg=EZUSB.AddReg

[EZUSE.Dev.NT.Services]
Addservice = EZUSB, 0x00000002,
EZUSB.AddService

[EZUSB.AddService ]

DisplayName = SEZUSB.SvcDesc%
ServiceType = 1 ;
SERVICE KERNEL DRIVER

StartType =3 ;
SERVICE DEMAND START

ErrorControl =1 ;
SERVICE ERROR NORMAL

ServiceBinary =

$10%\System32\Drivers\ezusb.sys
LoadOrderGroup = Base

[EZUSB.Files.Ext]

;This section will cause the wdgtldr to be
updated, which in turn will call for the
ezusb.sys

;These files should be located on the
install medium. You must include ezusb.sys
or the system

;will continue to renumerate, even if the
device driver does not have an update.
wdgtldr.sys

ezusb.sys

[Strings]
Cypress="Cypress Semiconductor"

WWW.CYpress.com
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USB\VID 0547&PID 1005.DeviceDesc="Cypress
Widget firmware is being updated."

EZUSB.SvcDesc="Cypress General Purpose USB
Driver (ezusb.sys)"

;The Windows DDK provides a chkinf tool
that can be used to check your inf for
errors.

;The chkinf tools requires Perl which can
be downloaded, at the time of publication,
;at
http://www.activestate.com/Products/Downloa
d/Download.plex?id=ActivePerl

;end of firmware/device driver update inf
file
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Summary

In this application note the Cypress general-purpose USB
driver, ezusb.sys was used as the device driver after
renumeration. Developers should note that this driver is
provided as a starting point for driver development and it is
not intended to serve as a production device driver. A list
of Cypress recommended consultants to assist you with
your driver development is available at: www.cypress.com/
support/cypros.cfm

The fw.c file included in the bulkloop example and other
examples provided in our development kits, contains code
that ensures descriptor and setup information is loaded
into the chip. Do not comment out this code when
developing your firmware, unless you are positive that the
descriptors resides in the on-chip RAM.

As you are creating your custom INF file and you need to
make changes during the development process it is a
good idea to clean the Windows Registry of the VID/PID
combinations for your widget. When you clean the Window
Registry you should also delete the wgdtldr PNF file that
will be located in the Windows/INF directory. We
recommend making a back up copy of your Windows
Registry prior to making any modifications.

After following the process outlined in this application note
you are now able to create a firmware loader driver to
automate the firmware download for your custom USB
device. You have also learned of one method available for
issuing firmware loader driver updates for your custom
USB device.
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Worldwide Sales and Design Support

Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find
the office closest to you, visit us at Cypress Locations.
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EZ-USB FX2LP, and ReNumeration are trademarks of Cypress Semiconductor Corporation.
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© Cypress Semiconductor Corporation, 2006-2017. This document is the property of Cypress Semiconductor Corporation and its subsidiaries,
including Spansion LLC (“Cypress”). This document, including any software or firmware included or referenced in this document (“Software”), is owned
by Cypress under the intellectual property laws and treaties of the United States and other countries worldwide. Cypress reserves all rights under such
laws and treaties and does not, except as specifically stated in this paragraph, grant any license under its patents, copyrights, trademarks, or other
intellectual property rights. If the Software is not accompanied by a license agreement and you do not otherwise have a written agreement with
Cypress governing the use of the Software, then Cypress hereby grants you a personal, non-exclusive, nontransferable license (without the right to
sublicense) (1) under its copyright rights in the Software (a) for Software provided in source code form, to modify and reproduce the Software solely for
use with Cypress hardware products, only internally within your organization, and (b) to distribute the Software in binary code form externally to end
users (either directly or indirectly through resellers and distributors), solely for use on Cypress hardware product units, and (2) under those claims of
Cypress’s patents that are infringed by the Software (as provided by Cypress, unmodified) to make, use, distribute, and import the Software solely for
use with Cypress hardware products. Any other use, reproduction, modification, translation, or compilation of the Software is prohibited.

TO THE EXTENT PERMITTED BY APPLICABLE LAW, CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD
TO THIS DOCUMENT OR ANY SOFTWARE OR ACCOMPANYING HARDWARE, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. To the extent permitted by applicable law, Cypress reserves the right to
make changes to this document without further notice. Cypress does not assume any liability arising out of the application or use of any product or
circuit described in this document. Any information provided in this document, including any sample design information or programming code, is
provided only for reference purposes. It is the responsibility of the user of this document to properly design, program, and test the functionality and
safety of any application made of this information and any resulting product. Cypress products are not designed, intended, or authorized for use as
critical components in systems designed or intended for the operation of weapons, weapons systems, nuclear installations, life-support devices or
systems, other medical devices or systems (including resuscitation equipment and surgical implants), pollution control or hazardous substances
management, or other uses where the failure of the device or system could cause personal injury, death, or property damage (“Unintended Uses”). A
critical component is any component of a device or system whose failure to perform can be reasonably expected to cause the failure of the device or
system, or to affect its safety or effectiveness. Cypress is not liable, in whole or in part, and you shall and hereby do release Cypress from any claim,
damage, or other liability arising from or related to all Unintended Uses of Cypress products. You shall indemnify and hold Cypress harmless from and
against all claims, costs, damages, and other liabilities, including claims for personal injury or death, arising from or related to any Unintended Uses of
Cypress products.

Cypress, the Cypress logo, Spansion, the Spansion logo, and combinations thereof, WICED, PSoC, CapSense, EZ-USB, F-RAM, and Traveo are
trademarks or registered trademarks of Cypress in the United States and other countries. For a more complete list of Cypress trademarks, visit
cypress.com. Other names and brands may be claimed as property of their respective owners.
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