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ANG64465 provides guidelines to implement USB composite devices. It includes a reference implementation of the USB
composite device with Remote Network Driver Interface Specification (RNDIS), Communication Device Class - Ethernet

Control Model (CDC-ECM), and mass storage functions. It also discusses the known issues with the Windows operating
system and USB composite device implementation, and provides workarounds.
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Introduction

This document assumes that reader is aware of the basics
of USB communication. West Bridge® Astoria can be
integrated with various embedded operating systems (OS)
and processors. For more details, see the documentation
available at http://www.cypress.com/products/astoria.

Reference Implementation

The reference implementation described is a composite
device consisting of two functions:

m_ Ethernet over USB

m  Mass storage functionality

Ethernet over USB

Ethernet over USB functionality uses the USB
communications device class (USB CDC), which is a
composite universal serial bus device class. It provides a
single device class, but there may be more than one
interface implemented such as a custom control interface,
data interface, audio, mass storage or computer
networking related interfaces. CDC-ECM is commonly
supported protocol by Linux and MAC OS. Microsoft
Windows versions prior to Windows Vista do not support
the networking parts of the USB CDC (CDC-ECM). It
supports the Microsoft RNDIS, a serialized version of the
Microsoft NDIS.
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Setup

A specific setup is used here for test purpose. However,
the West Bridge Astoria can be used with any other
processor without any changes to firmware and SDK APIs.
See the section Additional Resources, if you plan to use a
different setup or OS.

The test setup used for this implementation consists of
Cypress’s West Bridge Astoria Development Kit (DVK)
integrated with TI's OMAP34X processor running Android
OS on it (OMAP Zoom Il MDP). The RNDIS/ECM gadget
driver source available in  Android -Kernel 2.6.29 is
modified to work with West Bridge Astoria Software
Development Kit (SDK). The modified RNDIS/ECM gadget
driver source code is provided along with this application
note (WB_RNDIS_CDC-ECM.zip). The West Bridge SDK
source code is not included, but is available as part of
kernel release 2.6.36. For more details on the latest SDK,
contact the cypress.com support center. More details on
OMAP34x and Zoom Il MDP are  available at
http://omapzoom.org/wiki/Main_Page.

Figure 1. West Bridge Astoria DVK Connected to Zoom Il
MDP

West Bridge Astoria

Astoria is a flexible bridge device that uses the robust
SLIM™  architecture, which allows simultaneous and
independent data transfer between the processor and
USB, USB and mass storage/SDIO, and processor and
mass storage/SDIO. For a full description of Astoria’s
features, refer to the West Bridge Astoria data sheet.

Figure 2. West Bridge Astoria Block Diagram
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The P-Port (processor interface) can operate in one of the
multiple selectable interface types such as CRAM, SRAM,
address-data multiplexed RAM, SPI, or PNAND. The U-
Port is a Hi-Speed (HS) USB peripheral that is capable of
independent U-to-P and U-to-S data transfers with optimal
performance. The S-Port can be configured to
simultaneously interface with multiple mass storage
devices such as 8- or 16-bit SLC NAND, managed NAND,
SD/MMC/SDIO, and CE-ATA devices.

Additional Resources

® Integrating West Bridge® Astoria™ with Android

m  Integrating West Bridge® Astoria™ with Symbian

®  Integrating West Bridge® Astoria™ with WinCE 6.0
m  \West Bridge® Astoria™ Datasheet

m  West Bridge® Antioch™ Datasheet

Example Implementation

The example implementation has two configurations with
three interfaces in each configuration. Configuration #1
comes up as CDC-ECM and Mass Storage Device (MSD)
functions; Configuration #2 comes up as RNDIS and MSD
functions. Configuration #1 is targeted for Linux and Mac
OS and configuration #2 for Windows. The Appendix A
lists the USB descriptors used for this.

Windows OS: Issues and
Workarounds

The descriptors given in the Appendix A section work well
with the Linux and MAC host operating systems, but
Windows has some known issues. There are workarounds
and hot fixes available from Microsoft for these issues.
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® A multifunction, composite USB device that includes a
network interface does not work in Microsoft Windows
XP with Service Pack 2. A hot fix is available at
http://support.microsoft.com/kb/901122.

m  Composite USB devices whose interfaces are not
sequentially numbered do not work in Windows XP
This issue is also observed in Linux host system. The
solution is to keep interfaces in a sequence. Microsoft
has a hot fix for this and it is available at
http://support.microsoft.com/kb/814560.

® A composite device with multiple configurations does
not work with Windows. For this issue, the composite
device driver USBCCGP.SYS is responsible for
handling composite device at first stage. It supports
multiple device configurations, with a few caveats:

o USBCCGP does not load on a multi-configuration
device by default because the hub driver does not
create a ‘USB\COMPOSITE" PNP ID for a
composite device if it has multiple configurations.
However, you can write your own INF that
matches a device-specific PNP ID to  get
USBCCGP to load as your device function driver.

o Drivers that are clients of USBCCGP cannot
change the device configuration value.

o To select a configuration other than index 0, set
registry settings as specified in
http://msdn.microsoft.com/en-
us/library/ff538059%28VS.85%29.aspx. During
enumeration, USBCCGP first attempts to select
the configuration whose descriptor is found at the
specified ‘original’ index. If the attempt fails,
normally due to the configuration requiring more
than 100 mA while the upstream hub of the device
has only bus power, then USBCCGP attempts to
select the configuration found at the specified
‘alternate’ index instead.

The composite_rndis_mConf.inf file, accompanying this
application note, handles this issue.

Good practice is to have Interface Association Descriptors
(IAD) for each function with interfaces numbered in a
sequence.

Test Procedure

The driver build steps are not included because it varies
depending on the platform and compiler tools used.

Ethernet functionality can be tested using simple ping
request or TFTP file transfer.

The PC host configuration procedure varies with the OS.
This section describes the test procedure for Linux,
Windows, and Mac OS.

Linux (Ubuntu 9.10)

1. Zoom Il MDP: Start the MDP and make sure that the
required driver modules are initialized properly. The
drivers can be part of build-in kernel or loadable
module. This test uses loadable modules.

Figure 3. Android Terminal View - Required Modules and
Root Directory Listing

cypress@Cypress-LAB-USB:

ile Edit View Terminal Help

init.goldfish.rc
init.omapzoom2.rc
init.rc
init.rc.bak
cyasblkdev_module.ko lib
cyasdevice module. ko linuxrc
cyasgadget module. ko lost+found
cyasgadgetrndis module.ko mountd.conf
proc
shin
sdcard
sqlite_stmt_journals
sys
system
tmp

cyasgadget module 20304 0 - Live 0xbT042000
cyasblkdev_module 14864 0 - Live 0xbT039000
cyasdevice moddle 212168 2 cyasgadget module,cyas
# insmod cyasgadgetrndis module.ko ]
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2. Host PC: Connect the West Bridge Astoria DVK to 4. Host PC: Configure USB network device in the host
host PC via USB cable. You can confirm the PC.

enumeration by checking, log messages on host PC . '
terminal, or list of USB devices. Host selects config#1, ifconfig usb1 111.111.11.12 netmask 255.255.255.0 up

which is CDC-ECM and MSD device and mounts the

~ Figure 8. Network Device List before Configuration
storage disk, if connected.
cypress@Cypress-LAB-USB:~$ ifconfig
: ethl Link encap:Ethernet HWaddr 00:19:d1:3e:5b:35
Figure 4. Host PC Messages Log on USB Connect inet addr:172.23.143.92 Bcast:172.23.143.255 Mask:255.255.255.0
inet6 addr: fe80::219:d1ff:fe3e:5b35/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:9018 errors:0 dropped:® overruns:0 frame:@
TX packets:2624 errors:0 dropped:® overruns:@® carrier:0
collisions:0® txqueuelen:1000
RX bytes:3959195 (3.9 MB) TX bytes:432670 (432.6 KB)

728.244032] usb 1-3: new high spe€d USB deviceausing ehci hcd gnd address 4

728.958677] usb 1-3: configufation #1 chosen from.2 choices

729.187285] scsi5 : SCSLeemulation for USB Mass Storage devices

729.188456] usb-storagé: device found at 4

729.188459] usb-stopége: waiting for device t@ Settle before scanning

729.492419] usbO: drégister ‘'cdc ether' at usb:8080:60:1d.7-3, CDC Ethernet Device, c2:65:44:15:eb:6f
729.492451) usbgbres registered new interface driver cdc ether

734.184215] usb-Storage: device scan complete

734.252014] scsi 5¢ s Cypress Astoria 8D Card 0001 PQ: @ ANSI: @ CCS
734.25274314/5d 5:6 s e i genegi€ Sg4 type 0

734.259048] sd 5:6: [sdd] 66800 512-byte logical blogks: (31.1B/29.6 MiB)

734.259674]) [sdd] Write Protéct is off

734.259679] [sdd] Mode Sense: 83700 00 Q@

734.259683] [sdd] Assumidg drive caches write through

734.262976] : : [sdd] Assufiing drive caciié: write through

Link encap:Local Loopback

inet addr:127.6.0.1 Mask:255.0.0.0

inet6 addr: ::1/128 Scope:Host

UP LOOPBACK RUNNING MTU:16436 Metric:1

RX packets:4 errors:0 dropped:@ overruns:@ frame:@
TX packet errors:® dropped:0 overruns:0 carrier:0
collisions:® txqueuelen:®

RX bytes:240 (240.0 B) TX bytes:240 (240.0 B)

: [sddidfAssuming drivedcache: write through
[Sdd] Attached SCSE removable disk

H i R Link encap:Ethernet HWaddr c2:65:44:15:eb:6f
Flgure 5. USB Device List inet6 addr: fe80::c065:44ff:fel5:eb6f/64 Scope:Link

UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:0 errors:0 dropped:0 overruns:0 frame:0
TX packets:5 errors:0 dropped:0 overruns:@ carrier:0
collisions:@ txqueuelen:1000

RX bytes:0 (0.0 B) TX bytes:1458 (1.4 KB)

cypress@Cypress-LAB-USB:~$ lsushl

Bus 002 Device 001: ID 1d6b:00@1 Linux Foundation 1.1 rogt hub

Bus 005 Device 601: ID 1déb:000ITLinUX Foundation 1.1 péot hub

Bus 003 Device 002: ID 0403:6010 Future Technology De¥ices International, 'Ltd FT2232C Dual USB=UART/FIFO IC
Bus 003 Device 001: ID 1d6b:0001 Linux Foundation 1.1 root hub

Bus 001 Device 004: ID 04b4:ada2 CypreSs Semiconductor Corp. WWest Bridge-USB Ethernet/RNDIS| Gadget
Bus 001 Device 003: ID ©3f0:0125 Hewlett-Packard
Bus 001 Device 001: ID 1d6b:0002 Linux Foundation 2.6 roothub

Device 001: ID 1d6b:0001 Linux Foundation 1.1 roof hub

Cypress-LAB-USB:~S Il Figure 9. Network Device List after Configuration and
- Ccypress@Cypress-| 5 ress-i . [cypress - File Browses, boot - File Browser . .
e Command for Configuration

3. Zoom Il MDP: Configure the USB net device using

cypress@Cypress-LAB-USB:~$ sudo ifconfig usb® 111.111.11.12 netmask 255.255.255.0 up

the following command (see Figure 6). {sudo] passwordlfor cypress:
cypress@Cypr@ss=LAB-USB:~$ ifconfig
H 5 ethl Kink encap:Ethernet HWaddr 00:19:d1:3e:5b:35
IfCOI’]fIg USbl 1111111111 netmaSk 2552552550 up inet addr:172.23.143.92 Bcast:172.23.143.255 Mask:255.255.255.0
inet6 addr: fe86::219:d1ff:fe3e:5b35/64 Scope:Link
Figure 6. Network Device List before Configuration and R et 100 Errar 16 Uroueadi e arruets Sroet
Command for Configuration 12625 ergObs:0 dropped:® overruns:0 carrier:0

0 txqueuelen: 1000
es:3966704 (3.9 MB), TX bytes:432736 (432.7 KB)

Link encapglocal Loopback

inet addf:l127,0.0.1 Maski255.0,0.0

inet6 Addr: ::1/128 ScopetHost

UP LOOPBACK RUNNING MTU:16436 Metpic:1

RX packets:derrors:0 dropped:0® overrups:0 frame:0
X packets:d4 errors:0 dropped:0©Verruns:0 carrier:0
collisions:@ txgueuelen:0

BX bytes:24@ (2408.8, B) TX bytes:240 (240.08)

Link encap:Local Loopback

inet addr:127.0.0.1 Mask:255.0.0.0

UP LOOPBACK RUNNING MTU:16436 Metric:1

RX packets:0 errors:0 dropped:0 overruns:0 frame:@
TX packets:0 errors:0 dropped:0 overruns:@ carrier:@
collisions:@ txqueuelen:@

RX hytes:@ (0.0 B) TX bytes;@ (0.0 B) Link encap:Ethefpet Hwaddr c2:65:44:15:eb:6f

inet addr:111.111.11.12 Bcast:1M111011.255 Mask:255.255.255.0
inet6 addr: fe80::c065:44ff:felS:eb6F/64 Scope:link

UP, BROADCAST RUNNING MULTICAST MIU:1500 Metric:1

RX packets:0 errors:0 dropp€d:@ overruns:0 frame0

TX packets:17 errors:0 diopped:0® overruns:0 capfier:o
collisions:0 txqueuelen:1060

RX‘bytes:0 (0.0 B) X bytes:4263 (4.2 KB)

#
#
# ifconfig ushl 111.111.11.11 netmask 255.255.255.0 up |

Figure 7. Network Device List after Configuration

PR 5. Host PC: When the device is configured, ping the
o Link encap:Local Loopback gadget device and transfer the data over TFTP. For
inet addr:127.0.0.1 Mask:255.0.0.0
UP LOOPBACK RUNNING MTU:16436 Metric:1 _TFTP' '_nSta” a T'_:TP Server On_the host PC_' TF_TP
RX packets:0 errors:0 dropped:® overruns:0 frame:@ installation gwdellnes are available at this link:
TX packets:0 errors:® dropped:® overruns:0 carrier:0 . R
collisions:@ txquenelen:o http://www.wiki.kslemb.com/doku.php/uboot/tftp_setup

R (D T Ry R B 6. Host PC: Start TFTP server. Restart, if it fails to start.

Link encap:Ethernet HWaddr 2A:8D:6A:1C:D9:65

inet addr:111.111.11.11 Bcast:111.111.11.255 Mask:255.255.255.0 H

UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1 Flgure 10. TFTP Host Start Command
RX packets:3 errors:® dropped:0 overruns:0 frame:@
TX packets:0 errors:0 dropped:0@ overruns:0 carrier:0
collisions:® txqueuelen:1000

RX bytes:732 (732.0 B) TX bytes:0 (0.0 B)

cypress@Cypress-LAB-USB: /tftpboot$ sudo /etc/init.d/xinetd start
* Starting internet superserver xinetd [ ]
cypress@Cypress-LAB-USB: /tftpboot$ sudo /etc/init.d/xinetd restart
* Stopping internet superserver xinetd [ OK ]

* Starting internet superserver xinetd [ OK ]
cypress@Cypress-LAB-USB: /tftpboot$ 1s

dd.pdf dd.txt errlog hello.txt hey3.txt
cypress@Cypress-LAB-USB: /tftpboot$ D

WWW.CYpress.com Document No. 001-64465 Rev. *D 4
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~

Zoom |l MDP: Transfer files by issuing TFTP
commands on Zoom Il terminal, see Figure 10. Make
sure that the file to be received exists in tftpboot
directory.

Figure 11. TFTP Client Commands to get File from Host

init.goldfish.rc
init.omapzoom2.rc
init.rc
init.rc.bak
cyasblkdev module.ko Lib
cyasdevice module.ko Linuxse
cyasgadget module.ko lost+found
cyasgadgetrndis modul@.ko méuntd.conf
proc
shin
Sdcard
sqlite_stmt journals
Sys
system
tmp

# tftp -g -1 hello.txt -r helle.txt 114.111.14.12 |

Windows OS
Install TFTP server on the host PC.

1. Follow steps 1 and 3 described for Zoom |l MDP;
connect a USB cable between the host PC and the
WB Astoria DVK.

2. A new device shows up in device manager. Initially, it
does not come up as a composite device (Windows
known issue #3). During driver installation or update,

4. Go to Windows network connection and manually
assign the IP address and net mask.

5. Start the TFTP server. Follow step 7 for Zoom Il MDP
given in the Linux Host section for file transfer.

MAC OS
Install TFTP server on the host PC.

1. Follow steps 1 and 3 described for Zoom Il MDP;
connect a USB cable between the host PC and the
WB Astoria DVK.

2. When the mass storage and network device is
recognized. Assign manual IP address and net-mask
to the new network device.

3. Start the TFTP server. Follow step 7 for Zoom Il MDP
given in the Linux Host section for file transfer.

Summary

West Bridge Astoria can be effectively used as composite
device with “Mass Storage” and “Ethernet over USB”
functions when connected to the processor, over P-Port ,
running Android (Kernel 2.6.29). The feature set provided
by Astoria makes it a perfect fit for the OMAP34x
processor to enable new high speed USB peripheral
connectivity and storage control options to latest mass
storage devices. It also completely off-loads the processor
from the USB mass storage access, which results in a
higher performance and more efficient system design.

About the Author

point to the attached composite_rndis_mConf.inf; this Pl g Dhanraj Rajput.
should make it come up as a composite device. Title: Applications Group Lead
3. Use linux.inf to install driver for RNDIS function. Driver
for mass storage function is installed automatically.
WWW.CYpress.com Document No. 001-64465 Rev. *D 5
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Appendix A
Table 1. USB Device Descriptors

Device Descriptor Value Description

bLength 18

bDescriptorType 1

bcdusB 2

bDeviceClass 239 Miscellaneous device

bDeviceSubClass 2 ?

bDeviceProtocol 1 Interface association

bMaxPacketSize0 64

idVendor 0x04bh4 Cypress Semiconductor Corp.

idProduct Oxada2 West Bridge-USB Ethernet/RNDIS gadget

bcdDevice 3.99

iManufacturer 1

iProduct 2

iSerial 0

bNumConfigurations 2

Configuration Descriptor:

bLength 9
bDescriptorType 2
wTotalLength 106
bNumlinterfaces 3
bConfigurationValue 2
iConfiguration 0
bmAttributes 0xc0

Self Powered

MaxPower 2 mA

Interface Association:

bLength 8

bDescriptorType 11

bFirstinterface

binterfaceCount

bFunctionClass Communications

bFunctionProtocol

0
2
2
bFunctionSubClass 0
0
0

iFunction

Interface Descriptor:

bLength 9

bDescriptorType 4

WWW.CYpress.com Document No. 001-64465 Rev. *D 6
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Device Descriptor Value Description
binterfaceNumber 0
bAlternateSetting 0
bNumEndpoints 1
binterfaceClass 2 Communications
binterfaceSubClass 2 Abstract (modem)
binterfaceProtocol 255 Vendor specific (MSFT RNDIS?)
iinterface 3
CDC Header:
bcdCDC 1.1
CDC Call Management:
bmCapabilities 0x00
bDatalnterface !
CDC ACM:
bmCapabilities 0x00
CDC Union:
bMasterinterface 0
bSlavelnterface 1
Endpoint Descriptor:
bLength 7
bDescriptorType 5
bEndpointAddress 0x83 EP 3IN
bmAttributes 3
Transfer Type Interrupt
Synch Type None
Usage Type Data
wMaxPacketSize 0x0008 1x 8 bytes
binterval 9
Interface Descriptor:
bLength 9
bDescriptorType 4
binterfaceNumber 1
bAlternateSetting 0
bNumEndpoints 2
binterfaceClass 10 CDC data
binterfaceSubClass 0 Unused
binterfaceProtocol 0
ilnterface 4
Endpoint Descriptor:
bLength 7
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Device Descriptor Value Description
bDescriptorType 5
bEndpointAddress 0x85 EP5IN
bmAttributes 2
Transfer Type Bulk
Synch Type None
Usage Type Data
wMaxPacketSize 0x0200 1x 512 bytes
binterval 0
Endpoint Descriptor:
bLength 7
bDescriptorType 5
bEndpointAddress 0x07 EP 7 OUT
bmAttributes 2
Transfer Type Bulk
Synch Type None
Usage Type Data
wMaxPacketSize 0x0200 1x 512 bytes
binterval 0
Interface Association:
bLength 8
bDescriptorType 11
bFirstinterface 2
binterfaceCount 1
bFunctionClass 8 Mass storage
bFunctionSubClass 6 SCsSI
bFunctionProtocol 80 Bulk (Zip)
iFunction 0
Interface Descriptor:
bLength 9
bDescriptorType 4
binterfaceNumber 2
bAlternateSetting 0
bNumEndpoints 2
binterfaceClass 8 Mass storage
binterfaceSubClass 6 SCslI
binterfaceProtocol 80 Bulk (Zip)
ilnterface 0
Endpoint Descriptor:
bLength 7

WwWWw.Ccypress.com
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Device Descriptor Value Description
bDescriptorType 5
bEndpointAddress 0x02 EP 2 OUT
bmAttributes 2
Transfer Type Bulk
Synch Type None

Usage Type Data

wMaxPacketSize 0x0200 1x 512 bytes

binterval 0

Endpoint Descriptor:

bLength 7
bDescriptorType 5
bEndpointAddress 0x86 EP 6 IN
bmAttributes 2

Transfer Type Bulk

Synch Type None

Usage Type Data
wMaxPacketSize 0x0200 1x 512 bytes
binterval 0

Configuration Descriptor:

bLength 9
bDescriptorType 2
wTotalLength 119
bNuminterfaces 3
bConfigurationValue 1
iConfiguration 0
bmAttributes 0xco

Self Powered

MaxPower 2mA

Interface Association:

bLength 8

bDescriptorType 11

bFirstinterface

binterfaceCount

bFunctionClass Communications

bFunctionProtocol

0
2
2
bFunctionSubClass 0
0
0

iFunction

Interface Descriptor:

bLength 9
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Device Descriptor Value Description

bDescriptorType

binterfaceNumber

bAlternateSetting

bNumEndpoints

binterfaceClass Communications

binterfaceSubClass Ethernet networking

binterfaceProtocol

oo | N|P,|O|[O|H

iInterface

CDC Header:

becdCDC 11

CDC Union:

bMasterinterface 0

bSlavelnterface 1

CDC Ethernet:

iMacAddress 7(??)
bmEthernetStatistics 0x00000000
wMaxSegmentSize 1514
wNumberMCFilters 0x0000
bNumberPowerFilters 0

Endpoint Descriptor:

bLength 7
bDescriptorType 5
bEndpointAddress 0x83 EP 3 IN
bmAttributes 3

Transfer Type Interrupt

Synch Type None

Usage Type Data
wMaxPacketSize 0x0010 1x 16 bytes
binterval 9

Interface Descriptor:

bLength 9

bDescriptorType 4

binterfaceNumber 1

bAlternateSetting 0

bNumEndpoints 0

binterfaceClass 10 CDC data
binterfaceSubClass 0 Unused
binterfaceProtocol 0

ilnterface 0
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Device Descriptor Value Description
Interface Descriptor:
bLength 9
bDescriptorType 4
binterfaceNumber 1
bAlternateSetting 1
bNumEndpoints 2
binterfaceClass 10 CDC data
binterfaceSubClass 0 Unused
binterfaceProtocol 0
ilnterface 6
Endpoint Descriptor:
bLength 7
bDescriptorType 5
bEndpointAddress 0x85 EP5IN
bmAttributes 2
Transfer Type Bulk
Synch Type None
Usage Type Data
wMaxPacketSize 0x0200 1x 512 bytes
binterval 0
Endpoint Descriptor:
bLength 7
bDescriptorType 5
bEndpointAddress 0x07 EP 7 QUT
bmAttributes 2
Transfer Type Bulk
Synch Type None
Usage Type Data
wMaxPacketSize 0x0200 1x 512 bytes
binterval 0
Interface Association:
bLength 8
bDescriptorType 11
bFirstinterface 2
binterfaceCount 1
bFunctionClass 8 Mass storage
bFunctionSubClass 6 SCsI
bFunctionProtocol 80 Bulk (Zip)
iFunction 0
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Device Descriptor Value Description
Interface Descriptor:
bLength 9
bDescriptorType 4
binterfaceNumber 2
bAlternateSetting 0
bNumEndpoints 2
binterfaceClass 8 Mass storage
binterfaceSubClass 6 SCsSI
binterfaceProtocol 80 Bulk (Zip)
ilnterface 0
Endpoint Descriptor:
bLength 7
bDescriptorType 5
bEndpointAddress 0x02 EP 2 OUT
bmAttributes 2
Transfer Type Bulk
Synch Type None
Usage Type Data
wMaxPacketSize 0x0200 1x 512 bytes
binterval 0
Endpoint Descriptor:
bLength 7
bDescriptorType 5
bEndpointAddress 0x86 EP 6 IN
bmAttributes 2
Transfer Type Bulk
Synch Type None
Usage Type Data
wMaxPacketSize 0x0200 1x 512 bytes
binterval 0
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