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AVR32701: AVR32AP7 USB Performance 

Features 
• Linux USB bulk transfer performance 

 ATSTK1000 (32-bit SDRAM bus width) 
 ATNGW100 (16-bit SDRAM bus width) 
 GadgetFS driver and gadgetfs-test application 
 USB performance measurement tool 

1 Introduction 
This application note documents the USB bulk transfer performance of the 
ATSTK®1000 and ATNGW100 boards running a 2.6.22-amtel.3 Linux® kernel. The 
tests are based on the Linux USB gadget driver framework. 
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2 Benchmarking tools 

2.1 Host side 
On the host side a Linux application communicates with the USB driver over the 
libusb library. It scans all enumerated USB devices and searches for a matching 
vendor/product ID. If such devices are found it configures them, writes and reads a 
specified amount of data to and from the device and measures the time needed for 
the transfer. These measurements are used to document the USB bulk transfer 
performance. This tool is available with this application note. 

2.2 Device side 
To avoid kernel programming, a user space interface is available, GadgetFS. This will 
transfer all requests not handled by the kernel to user space and thus allowing a 
developer easy access to the USB interface. 

To provide this user space API a special gadget driver is needed. This is the 
GadgetFS driver. After loading this gadget into the kernel it provides a file system for 
the developer that can be used to communicate with the USB system. 

1. Load the GadgetFS driver  
> modprobe gadgetfs 

2. Make a directory for the mountpoint  
> mkdir /dev/gadget 

3. Mount the gadget file system to the mount point  
> mount -t gadgetfs none /dev/gadget 

After these steps the file atmel_usba_udc should appear in the directory /dev/gadget/. 
This file is the entry point for a user application. 

The user-space test program is based on the gadgetfs-test application from 
http://www.linux-usb.org. It configures two bulk endpoints (IN and OUT) on the 
device, sinks all incoming data and provides data for the host. If compiled with the 
library libaio the application is able to access the gadget driver asynchronous and 
thus speed up the communication. These tools are also available in the buildroot 
board support package (http://www.atmel.no/buildroot/). 

To measure the pure throughput some buffer checking has been disabled in this 
application. 

3 Benchmark data 

3.1 Test setup 
The performance tests were done on a host with a Linux operating system with 
following hardware features: 

• RAM: 2GiByte 
• CPU: Intel(R) Core(TM)2 T5600@1.83GHz 
• USB Controller: Intel Corporation 82801G (ICH7 Family) USB2 EHCI Controller 
To start a measurement run the test application with: 
> usbperf 

http://www.linux-usb.org/
mailto:T5600@1.83GHz
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The USB bulk transfer performance tests on the boards were done with following 
setup: 

• GadgetFS driver 
• gadgetfs-test application 
• usbperf application 
• Transferred amount of data 32MiB 
• Maximum bulk packet size 512 bytes 
To test the performance gain of asynchronous against synchronous I/O all test were 
done in both configurations. 
Start the gadgetfs-test application without any argument to configure the device with 
the two bulk enpoints and synchronous access to the driver. 
> gadgetfs-test 
To run tests with asynchronous access start the application with the parameters -i 
and -o. Make sure you have compiled the program with libaio support. 
> gadgetfs-test –i20 –o5 
-i: Length of the asynchronous IN queue length 
-o: Length of the asynchronous OUT queue length  
The IN and OUT queue lengths can be used to optimize the transfers. 

3.2 Test results 
Table 3-1 and Table 3-2 document the received test results on the STK1000 and 
NGW100 development boards. 
Table 3-1. STK1000 USB performance 

Test case 
Read transfer 
[MiB/s] Write transfer [MiB/s]  

Synchronous access to the 
GadgetFS driver 14 14 

Asynchronous access to the 
GadgetFS driver 22 15 

 

Table 3-2. NGW100 USB performance 

Test case 
Read transfer 
[MiB/s] Write transfer [MiB/s]  

Synchronous access to the 
GadgetFS driver 14 14 

Asynchronous access to the 
GadgetFS driver 19 15 

 

3.3 Summary 
The test results on the two different boards do not differ very much except for the 
asynchronous read access case. Surprisingly it seems that the different bus widths to 
the external memory (16bit on NGW100, 32bit on STK1000) of the boards are not 
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directly visible in most cases. The use of asynchronous I/O seems to speed up the 
performance especially for read transfers. 

Better performance can be reached with a real kernel driver. For instance the gadget 
zero driver from linux-usb.org reaches up to 25MiB/s on read transfers.  

4 References 
GadgetFS driver, gadgetfs-test application: http://www.linux-usb.org

libusb: http://www.libusb.sourceforge.net 

libaio: http://www.lse.sourceforge.net/io/aio.html

buildroot: http://www.atmel.no/buildroot 
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