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LeCroy USB traces provide useful visuals to understand traffic. With a few easy steps, users can also hear what was 

playing on their USB2 Audio Class Endpoint. This paper aims to guide users through the process of identifying and 

extracting captured audio data and generating a playback file. 

We’ve included an “USB_Audio_Export.usb” trace in the Protocol Suite Examples folder to use for this demo. This 

example is a Hi-Speed USB2 trace recorded with Protocol Suite v9.30, although the process and principle should apply to 

any USB trace with ISOCH audio data.  

The example trace file can be found at: C:\Users\Public\Documents\LeCroy\USB Protocol Suite\Examples\2.0 Traces 

Finding the Data 

To begin, we need to capture a trace file while audio is being transferred between a Host and an Audio Class device – 

examples include speakers, microphones, and the DAC inside a phone-to-headset dongle. For this demonstration, we 

simply played music through a speaker while recording the USB2 traffic with a Teledyne LeCroy analyzer. 

Use the hiding tools and view the trace at the Transfer Level for a clearer picture: 

 

Figure 1 

Without any previous knowledge of the protocol environment, we can infer where the audio might be streaming. 

Amidst a series of short Control transfers, we see a couple of Isochronous transfers in a single direction with a significant 

data payload (fig2). This is our audio stream. 

 

Figure 2 
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Hints and Tips 

We began recording before connecting the USB speaker to the Host through the analyzer. By capturing full enumeration 

and the audio, Protocol Suite automatically detected and applied the appropriate Decoding settings. In addition to the 

audio, there are a few Audio Class Volume Control events in this trace (fig 2). 

If enumeration was not captured, the Audio Class events will not appear as decoded transfers (fig 3): 

 

Figure 3 

In this case, we can manually set the decodes using the Decoding Settings:  

Capturing enumeration will also have captured Control Transfers. Using the Decoded Fields view, we can quickly browse 

through the descriptors in these Control Transfers to learn more about the speaker. 

 

Figure 4 

This confirms that we’re looking for an Isochronous OUT Transfer on Address 18 Endpoint 3. 
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Exporting the raw data 

Note down the address and endpoint for the Isochronous transfer – Addr 18 Endpt 3 in the example trace. Confirm that 

the trace is set to the Transfer Layer Level View, then select “Export->Data” from the “File” dropdown menu: 

 

Figure 5 

Input the Address, Endpoint, and Direction, then select “Binary” as the Save option. Then select the Range (note: this 

must be from “Transfer” to “Transfer”): 

 

Figure 6 

 

Figure 7 

This will output a .dat file with a specified name in the selected location. This is our raw audio stream, but it requires 

additional meta data to enable playback.  
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Converting to Audio 

Some Digital Audio Workstations (DAWs) provide options to import raw data for audio. This example uses Audacity 

which, at the time of writing, is a free and open-source DAW available at https://www.audacityteam.org. 

Launch Audacity and select “Import->Raw Data”, then select the .dat file exported from Protocol Suite: 

 

Figure 8 

 

Figure 9 

Fill in the Import settings with information found in the Configuration Descriptors and the USB Audio Device Class 

specifications. The “Detect” option is sometimes accurate. The correct settings for our example file can be found in 

Figure 10. 

 

Figure 10 

https://www.audacityteam.org/
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Click the Import button and play back your audio! 

 

Figure 11 

When exporting as a .wav/other file from Audacity, the software will automatically append the necessary metadata (file 

headers, etc.) to generate a .wav file from the binary data.  
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Using VSE 

This process can be achieved (and simplified) by using the CATC Verification Script Engine. We’ve included a script in our 

examples folder that will parse through a trace and automatically export the payload of any Isochronous transfers as a 

binary file. VSE allows us additional write functions to this binary file — we can write in the header data for a .wav file 

and save it with a .wav extension. The result is a fully packaged .wav file that’s ready for playback. This script has three 

sections to replicate the manual process described above. Refer to the comments in the script for more information. 

       

This script has been set up to provide an option to manually input settings for the .wav file, but also provides default 

values. It’s possible to build on this script to automatically parse the descriptors for the sample frequency, channels, etc. 

and insert those values in the .wav header. 

This script has three sections to replicate the manual process described above. In “On Start Script” it prompts the user 

for audio meta data. In “Process Script”, each block of audio is written to a file prefixed by the audio meta data to make 

it a valid .wav file. In “On Finish Script”, the user is presented with a quick text report as the .wav file is automatically 

opened in the OS default audio player. Please refer to the comments in the script for more information. 

The example script is “ExportISO2Wav.vse”, located here by default: 

C:\Users\Public\Documents\LeCroy\USB Protocol Suite\Scripts\VFScripts\Examples 

 

In Conclusion 

While this paper focused on audio data, the same principle can be applied to any raw data transferred over USB and 

prepended with an appropriate file header. 

For additional examples, resources, and learning opportunities, please visit TeledyneLeCroy.com/Support. 


