-’

SILICON LABS

AN220: USB Driver Customization

Many of Silicon Labs' USB devices require device drivers to oper-
ate within Windows. Default driver installers are provided for
these devices. However, if the devices are customized with a
non-default VID and/or PID, the drivers must also be customized.
This application note provides a tool that creates custom driver
installers for Windows to match a device's configuration. This tool
also provides additional driver and installation options, such as
silent install.

The following drivers are available in this tool:

* A Virtual COM Port Driver is available for the CP210x device family.
* A WinUSB driver is available for the CP2130 device.

» Direct Access Drivers (formerly called USBXpress) are available for the CP210x,
C8051F32x, C8051F34x, C8051F38x, C8051T32x, C8051T62x, and EFM8UBXx de-
vice families.

This document describes the steps necessary to customize the Windows device driver
installation using the Custom USB Driver Installation Wizard.
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KEY POINT

« Use the Custom USB Driver Installation
Wizard to create a custom Windows driver
installer with your unique VID/PID and
installation options.

APPLICABLE DEVICES

» CP210x

« CP2130

» C8051F32x
» C8051F34x
» C8051F38x
« C8051T32x
» C8051T62x
* EFM8UBXx



https://www.silabs.com/products/development-tools/software/usb-to-uart-bridge-vcp-drivers
https://www.silabs.com/products/interface/usb-bridges/classic-usb-bridges/device.cp2130
https://www.silabs.com/products/development-tools/software/direct-access-drivers
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Customizing Driver Installations

1. Customizing Driver Installations

The driver installation is customizable by modifying certain sections of the hardware installation files (.inf). The strings contained in
the .inf files affect what is displayed in the “Found New Hardware Wizard” dialogs, Device Manager, and the Registry. The changes to
the VID and PID in the driver installation should match the VID and PID contained in the EPROM/FLASH of your product. See “AN144:
CP21xx Device Customization Guide” for more information on changing the VID and PID for your product.

Note: Any changes to the Windows installation .inf files will require new Windows Hardware Quality Labs (WHQL) tests.

silabs.com | Building a more connected world.




AN220: USB Driver Customization
Using the Custom USB Driver Installation Wizard

2. Using the Custom USB Driver Installation Wizard

The Custom USB Driver Installation Wizard generates a custom driver installation for distribution to end-users. This customized installa-
tion consists of modified .inf files, optional installation support files, and driver files for Windows 7/8/8.1/10.

The optional installation executable provided can be used to copy driver files and register a device on a PC before or after the device
has been connected. It will also add an entry in the add/remove programs listing. When the device is connected to the PC for the first
time, the drivers will be installed with little interaction from the user.

Note: A customized installation does not contain certified drivers for Windows 7/8/8.1/10. Certification must be performed by Microsoft
for the new driver installation. Uncertified drivers cannot be installed in Windows 7/8/8.1/10 except under certain testing conditions.

To run the Custom USB Driver Installation Wizard, open CustomUSBDriverWizard.exe, which is included in the AN220SW.zip down-
load. The figure below shows the first screen of the Custom USB Driver Installation Wizard. Choose the type of driver installation de-
sired. For detailed instructions on creating a custom driver installation, see 3. Creating a Custom Driver. This description goes through
the process of customizing a CP210x driver. The process for creating a Direct Access (USBXpress) driver or CP2130 driver is the same
as this description, only select “USBXpress WinUSB Driver Installation” or "CP2130 WinUSB Driver Installation" on the starting screen
of the wizard, respectively.

£52 Silicon Labs Driver Customization Wizard X

Custom LISE Driver Installation Wizard

Selectwhich type of custom driver installation
package to create:

OVir‘cuaI COk Port Driver Installation
[CP210x % CP Driver)

USBExpress WinlSB Driver Installation
O P
(CP210x or CEO51F32x/34x% - Driver version B.7)

O CP2130WinlUSE Driver Installation
(CP213x - Driver Version B.7)

Select how you would like to install vour custom driver:

Installation Wizard

Custom USB Driver

©§Driver Installation Package
{(Driver Fackage + DPInst installery

Driver Package onl
O g i
{inf. sys. coinstallers)

Cancel et >

Figure 2.1. Driver Installation Selection
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3. Creating a Custom Driver

This section describes how to create a custom driver. To begin, choose the type of installation to customize: “Virtual COM Port Driver
Installation”, “USBXpress WinUSB Installation”, or "CP2130 WinUSB Driver Installation". Differences between the three installations are
noted, but a sample CP210x customization is shown in the figures. Next, determine if an installation executable should be generated
(see 3.5 Installation String Options and 3.8 Generation Directory for more information on the generated installer), and click Next.

3.1 Driver Certification Warning

The first screen is the warning explaining that the generated driver installation will not be certified. (See figure below.) Click Next to
begin customizing your driver installation.

Silicon Labs Driver Customization Wizard X

WARNING: This Custom Setup Wizard will generate a custom
installation for Silicon Labs USB Drivers. As a result the driver
installation will no longer be certified for Microsoft Windows
10/8.178/7.

The DPInst Installer will need to be used with a /Im option to install unsigned
drivers.

Ta cerify this custom driver set, a reseller cerification must be pedarmed by
Microsoft for the new driver installation according to Microsoft's Driver Update
Acceptable (DUA) process.

MNate: An uncertified installation will not cause any problems other than the
warning message displayed on 32-hit O3's when installing uncerified drivers.

Installation Wizard

Uncertified drivers cannot be installed on Windows 10/8.1/8/7 64-bit
except under certain testing conditions.

Custom USB Driver

For maore info see Windows Driver Signing:
hitps:/fdocs microsoft.com/en-usfwindows-hardware/drivers/installf
driver-signing/

Figure 3.1. Driver Certification Warning
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3.2 Operating System Selection

The first step in the customization utility (shown in the figure below) is to specify the operating system for which the custom driver is
being generated.

Silicon Labs Driver Customization Wizard X

Selectthe target 05:

(@ Universal Windows 10 (VCPw10.1)

() Desktop Editions of Windows 10/8[1]/7 (vCP w6.7)

MNaote: Selectthe legacy WCP wB.7 if your target OS is
pre-windows 10. SelectVCF w10.1 athemwise.

Custom USB Driver
Installation Wizard

Figure 3.2. Operating System Selection

3.3 String and File Name Customization

The next step in the customization utility (shown in Figure 3.3 String and File Customization on page 6) is to specify your preferred
strings and filenames. Each field is described in further detail below.

3.3.1 Company Name (Long Name for .inf File Entries)

The company name appears in the .inf file entries and has a maximum length of 255 characters.

3.3.2 Company Abbreviation (Short Name for .inf File Entries)

The abbreviation appears in the .inf file entries and has a maximum length of 31 characters.
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3.3.3 File Name for .inf

This field allows for specification of a unique name for the .inf file. The maximum length of this string is eight characters. The generated
file will be named xxxxxxxx.inf.

Silicon Labs Driver Customization Wizard X

Company "Official" Name (Long Name for .inf File Entries):

‘Silicun Lahorataries Inc. ‘

Exarmple: "Silicon Laboratories Inc."

Caompany "Colloguial" Name (Shart Name for .inf File Entries):
‘Silicun Lahs ‘

Example: "Silicon Lakbs"

File Marme for .inf (leave unchanged for DUA resubmissions):

Custom USB Driver
Installation Wizard

‘silabser ‘

Example: "silabser.inf"

Figure 3.3. String and File Customization

3.4 VID, PID, and Device Name Customization

The next step in the customization utility (shown in Figure 3.4 VID and PID Customization on page 7) allows multiple VID/PID combi-
nations in one driver. This entry is also where the Device Name, which appears in Windows Device Manager, is specified. An example
for Windows 7 is shown in Figure 3.6 Windows 7 Device Manager Example on page 9.

3.4.1 General Device Installation Name

This field is the general description of device installation. This will not appear in Device Manager, but will show up during installation if
the user is prompted for a disk.

silabs.com | Building a more connected world.




AN220: USB Driver Customization
Creating a Custom Driver

3.4.2 Device List

The Device List allows multiple VID and PID combinations to be added to one driver. Current devices can be edited by double-clicking
an entry.

Silicon Labs Driver Customization Wizard X

General Device Installation Description:
CP210x USE to UART Bridge

Device List (WD - PID - Device Name):

10C4 - EARD - Silicon Laks CR210x USE to UART Bridge
10C4 - EAZD - Silicon Laks Dual CF2105 USE to UART Bridge: |
10C4 - EA?T - Silicon Laks Guad CR2108 USE to UART Bridge:

Custom USB Driver
Installation Wizard

A, Edit... Remove

Figure 3.4. VID and PID Customization

To add a new entry, click the Add button. A new dialog box (shown in Figure 3.5 Add VID/PID/Device Name to Installation on page
8) will appear with the following options.
3.4.3 Device Type

This specifies which device is being customized. If the VCP driver for the CP2105 Dual UART Bridge is being customized, two interface
names will appear. Likewise, if the VCP driver for the CP2108 Quad UART Bridge is being customized, four interface names will ap-
pear. Otherwise, only one interface name will appear.

3.44 VID

Allows specification of a new vendor ID (VID).

3.4.5 PID

Allows specification of a new product ID (PID).
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3.4.6 Device Name

This string will be displayed in Device Manager under the Ports or USB tab. If the VCP driver is being customized for a multiple-inter-
face bridge device, one string will be displayed per interface.

Silicon Labs Driver Customization Wizard s
Device Type:

() CP2102/2N/4/9 (CF ) cP2108
VID (Vendor ID): PID (Product ID):

Example: 10C4 (Hex value) Example: EAGO (Hex value)
Enhanced Interface Device Name:

Example: "CP210x USB to UART Bridge"
Standard Interface Device Name:

Add Cancel

Figure 3.5. Add VID/PID/Device Name to Installation
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File Action View Help

4 & PCO000000 |

i -8 Computer
- Disk drives

: A Display adapters
; 1_55' DVD/CD-ROM drives
Eﬁ Hurnan Interface Devices
: ‘g IDE ATASATAPI controllers
> D Keyboards

--ﬂ Mice and other pointing devices
A Monitors
> -&¥ Network adapters
K Portable Devices
.f? Ports (COM &LPT)

: -% Sound, video and game controllers
/M| System devices
- i Universal Serial Bus controllers

Figure 3.6. Windows 7 Device Manager Example

If an installer is not being generated, then skip to 3.9 Option Verification.

3.5 Installation String Options

The next step in the customization process is to specify options for the driver installer. The driver installer will allow for a device to be
installed before or after a device has been connected to the PC. If this is run before a device is plugged in, drivers will already be regis-
tered for devices that belong to that installation. If a device is already plugged in, the installer will rescan the bus for any devices for that
installation. This section covers adding the installer's strings and is shown in Figure 3.7 Installation Strings on page 10. The driver
installer and its corresponding setup.ini file are explained in further detail in “AN335: USB Driver Installation Utility”.

3.5.1 Product Name

This is the string that identifies the product installation in the Add/Remove Programs listing. The string shows up as “<Product Name
String> (Driver Removal)” for easy identification.
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3.5.2 Name for Installation File

This is will be the name of the installation executable and shows up as “<InstallName>.exe”.

Silicon Labs Driver Customization Wizard X
. Froduct Mame:
] - -
= 'ﬂ Silicon Labs CF210x USE to UART Bridge
A
O g Example: "Silicon Labs USB to UART Bridge"
o - (Mame appears in Add/Remaove Programs listing)
8o
=
£ g MNarne for Installation File:
Sw
LT CF210xvCFInstaller
S c
o - Example: "CP210xvCPInstaller" (Mame will show up in the
driver installation as CP210xVCPInstaller.exe)

Figure 3.7. Installation Strings

3.6 Device Options

The next step in the customization utility (shown in 3.6.2 Selective Suspend Support) is to configure the serial enumeration and selec-
tive suspend options.

3.6.1 Serial Enumeration Support

This allows Windows to “enumerate” a device(s), such as serial mice or an external modem, connected to the CP210x . If your device
always presents data to the PC (such as a GPS device), then disable this to prevent false serial enumerations.
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3.6.2 Selective Suspend Support

Enabling this feature will put the device to sleep if it has not been opened for a time longer than the specified Timeout Value. This is
used to save power on the PC and is recommended unless your CP210x needs to be powered if a handle to the device is not opened.

Silicon Labs Driver Customization Wizard X

Dewvice Options

[ ]Serial Enumeration Support

Serial enumeration will allow Wyindows to "enumerate” a device
connected to the CP210x (such as serial mice or external
modems). If vour device always presents data to the PC (such as
a GPS device) then disable this to prevent false serial
enumerations.

Selective Suspend Support

Timeoutvalue: (10000 rrs

Selective suspend will put the dewvice to sleep if it hasn't heen
opened over a certain timeoutwvalue. This is used to save power
anthe FC, and is recommended unless yvour CF210x needs to be
powered even if a handle to the device is not opened.

Custom USB Driver
Installation Wizard

Figure 3.8. Device Options

3.7 Installation Options

Specific options for the GUI should now be specified.

3.7.1 Display GUI Window during Install

Check this option when using the generated Installer as a stand-alone application. The Installer will display several GUI windows during
the installation process. Uncheck this option to run the Installer in Quiet Mode. When running in Quiet Mode, no GUI will be displayed.
This is useful when using another application to launch this Installer.

3.7.2 Copy Files to Target Directory during Install:

Check this option if a copy of the drivers will be needed on the hard drive. This is useful when installing the drivers from a CD. Uncheck
this option if copies of the driver files are not needed on the hard drive.

3.7.3 Target Directory

Selects the hard drive location that will contain a copy of the driver files. The default location is C:\Program Files\Silabs\MCU\CP210x
for the VCP Driver and C:\ProgramFiles\Silabs\MCU\USBXpress for the USBXpress driver. If the “Display GUI window during Installa-
tion” option is selected, this path can be changed during installation by clicking the Browse button. However, if the “Display GUI window
during Installation” option is not selected, then the default directory is always used unless a directory is specified through the command
line. This option is ignored if the “Copy Files to Directory during Setup” option is not selected.

Note: The Target Directory must be different for each product released.

3.7.4 Display GUI Window during Uninstall

Check this option when using the generated Uninstaller as a stand-alone application. The Uninstaller will display several GUI windows
during the uninstall process. Uncheck this option if the Uninstaller will be launched by another application. The Uninstaller then runs in
Quiet Mode. When running in Quiet Mode, no GUI will be displayed.

silabs.com | Building a more connected world. Rev. 1.0 | 11
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3.7.5 Remove Files from Target Directory during Uninstall

Check this option if the files copied to the Target directory should be removed upon uninstallation. This option is ignored if the “Copy
Files to Directory during Setup” option is not selected.

Silicon Labs Driver Customization Wizard X

Installer Options

tip Display GUIwindow during Install

tip Copy Files to Target Directory during Install

tin || Use Target Directory relative to the user's Windows Drive e

tip | Target Directony:
| SiliconLabs\WCULCP21 0%, |

Example: "CAProgram Files\SiLabs\Product Mamel"
MNate: This MUST be different for each product released.

Custom USB Driver
Installation Wizard

Uninstaller Options

tip Display GUlwindow during Uninstall

tip Femaowve Files from Target Directory during Uninstall

Figure 3.9. Installation Options
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3.8 Generation Directory

The next step in the customization utility is to specify where this custom driver’s installation files will be generated. The default directory
for a VCP driver is C:\Silabs\MCU\CustomCP210xDriverlnstall, and the default for a USBXpress Driver is C:\Silabs\MCU\CustomUSBX-
pressDriverinstall. However, a different directory can be selected or created. This step is shown in the figure below.

Note: This is not an actual installation of the drivers. This is simply a directory to output all installation files needed for the installation.
These files can be added to a CD or OEM installation for distribution to the end-user.

Silicon Labs Driver Customization Wizard X

Specify the directory where you want the Custom Setup files
generated:

CASiliconLabs\MCIACustomCF21 0xDriverlnstall Browse.

MNate: This is also the location where you
should put catalog files for cerification if
wour driver is cerified..

Custom USB Driver
Installation Wizard

Figure 3.10. Generation Directory
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3.9 Option Verification

The final step in the customization utility is to review all of the selected options. If anything needs to be changed, the Back button can
be used to go back to previous pages to change items. Once all options have been verified, press Finish to create the customized
driver files. This step is shown in the figure below.

Silicon Labs Driver Customization Wizard

* Generation Directany:

Cancel < Back

>

*Install Type: WP Universal Driver Set
* Compary "Official" Name: Silican Laborataries Inc.
* Company "Colloguial" Name:  Silicon Labs
'5.3 - *WI|D{FID: 10C4HEABD 10CA/EATD 10CAEATT
> 5 *IMF File Names: silabser.int
= ﬂ *COM Device Mame: CF210x USE ta UART Bridge
(& g *Serial Enumeration? Ma
m * Selective Suspend? Yes
52 g *5. Suspend Timeout: 10000
2 prer] *Generate Installer? Yes
E g *Product Narme: Silicon Labs CP210x USE to UART Bridge
o o *Installer Name: CF21 0 CFInstaller
N w *Display Install? Yes
a c * Copy Files? -
* Relative Install Type: o
* Target Directony: o
*Display Uninstall? o
*Remowve Files? =

CASiliconLabs\MCIUNCustom CP21 0xDriverlnsts

Figure 3.11. Option Verification
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4. Customizing Driver Installations, macOS (Mac OS X)

If the VID or PID is changed from the default factory settings, contact Silicon Laboratories Support (https://www.silabs.com/support) to
obtain drivers that incorporate the new values. Mac OS X requires that the drivers be compiled with the values that will be used by the
production CP210x device.
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5. Revision History

Revision 1.0
August, 2018

» Converted to new Appnote format.

» Updated screenshots to match the current release of the customization tool.

» Added references to CP2130 driver.

» Updated Windows versions to currently supported versions 7/8/8.1/10.

» Updated references to USBXpress drivers to mention the current name "Direct Access Drivers."
» Added EFM8UBXx devices to supported device list.

Revision 0.7

* Added CP2108 to Relevant Devices list.

Revision 0.6

» Added support for C8051F38x, C8051T32x, and C8051T62x devices.
» Updated Figures 1 through 12.

Revision 0.5

» Added support for CP2104 and CP2105.

» Added support for Windows 7.

» Updated all screen shots of the AN220 software.
» Updated explanations of AN220 software.

Revision 0.4

» Updated diagrams and wording to reflect 4.1 and later versions of the Custom Driver Wizard.
» Updated to include documented support of C8051F34x devices.
» Updated to reflect Vista support.

Revision 0.3

» Updated figures and customization description to reflect version 3.4 and later of the Custom Driver Wizard.

» Removed USBXpress specific customization description. Version 3.4 and later contains the same process for customizing both VCP
and USBXpress driver installations.

* Removed preinstaller explanations and added descriptions on how the new Driver Installer is used.

Revision 0.2

» Added CP2103 to Relevant Devices on page 1.

Revision 0.1

« |[nitial revision.
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One-click access to MCU and
wireless tools, documentation,
software, source code libraries &
more. Available for Windows,
Mac and Linux!

loT Portfolio SW/HW Quality Support and Community
www.silabs.com/loT www.silabs.com/simplicity www.silabs.com/quality community.silabs.com

Disclaimer

Silicon Labs intends to provide customers with the latest, accurate, and in-depth documentation of all peripherals and modules available for system and software implementers using or
intending to use the Silicon Labs products. Characterization data, available modules and peripherals, memory sizes and memory addresses refer to each specific device, and "Typical"
parameters provided can and do vary in different applications. Application examples described herein are for illustrative purposes only. Silicon Labs reserves the right to make changes
without further notice and limitation to product information, specifications, and descriptions herein, and does not give warranties as to the accuracy or completeness of the included
information. Silicon Labs shall have no liability for the consequences of use of the information supplied herein. This document does not imply or express copyright licenses granted
hereunder to design or fabricate any integrated circuits. The products are not designed or authorized to be used within any Life Support System without the specific written consent of
Silicon Labs. A "Life Support System" is any product or system intended to support or sustain life and/or health, which, if it fails, can be reasonably expected to result in significant personal
injury or death. Silicon Labs products are not designed or authorized for military applications. Silicon Labs products shall under no circumstances be used in weapons of mass
destruction including (but not limited to) nuclear, biological or chemical weapons, or missiles capable of delivering such weapons.

Trademark Information

Silicon Laboratories Inc.® , Silicon Laboratories®, Silicon Labs®, SiLabs® and the Silicon Labs logo®, Bluegiga®, Bluegiga Logo®, Clockbuilder®, CMEMS®, DSPLL®, EFM®, EFM32®,
EFR, Ember®, Energy Micro, Energy Micro logo and combinations thereof, "the world’s most energy friendly microcontrollers”, Ember®, EZLink®, EZRadio®, EZRadioPRO®,
Gecko®, ISOmodem®, Micrium, Precision32®, ProSLIC®, Simplicity Studio®, SiPHY®, Telegesis, the Telegesis Logo®, USBXpress®, Zentri, Z-Wave, and others are trademarks or
registered trademarks of Silicon Labs. ARM, CORTEX, Cortex-M3 and THUMB are trademarks or registered trademarks of ARM Holdings. Keil is a registered trademark of ARM
Limited. All other products or brand names mentioned herein are trademarks of their respective holders.

®

Silicon Laboratories Inc.
400 West Cesar Chavez
Austin, TX 78701

USA

SILICON LABS http://lwww.silabs.com
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