[bookmark: _GoBack]My name is Suren Gourapura. Today I will be presenting on the Data Acquisition Stack.

Overview
The goal of the two daughter boards and the ATRI board is to take the continuous, amplified signal from the ARAFE boards and only digitize and store the signals of interest.

*Explain the process using the diagram*

TDA
The ARAFE trigger output -> Tunnel Diode -> Triggering Daughter Board
*Explain the tunnel diode that squares the voltage signal into a power signal (V^2)*

The Triggering Daughter Board identifies signals of interest as those that have a rising edge in power that crosses a 6-sigma threshold over a background of 1 sigma.
*Explain 1 sigma is the average thermal noise*

The TDA triggers the FPGA on the ATRI board. If three signals from the same polarization trigger the FPGA in a small window of time, a full-station trigger occurs.

*Explain polarization requirement*

DDA
The Digitizing Daughter Board has a Switched Capacitor Array that constantly…
*Explain capacitor array role*

Once the Triggering Daughter Board identifies an event, the signal is sampled by an IRS2 Application Specific Integrated Circuit chip at 3.2 GS/s. This sampling speed allows for the faithful reproduction of signals with frequencies of 1.6 GHz or below. (Nyquist Theorem)

This data is sent to the ATRI board

ATRI
This diagram shows the layout of all the parts on the ATRI board
*So far, we have talked about the TDA, DDA, and FPGA. Explain the TDA and DDA position…*

After the data leaves the Digitizing Daughter Board, the Spartan-6 Field programmable gate array packages the data and sends it via PCIE to the Com-Express.

The Com-Express Single Board Computer stores the data in a 16 GB SATA drive, and then that data is pushed to the hard drives stored in IceCube’s Lab.

Future
We are considering digitizing the signal after the ARAFE and do the power detection in software.

*Explain the process required to digitize the signal in Data Acquisition Box*

Finally, something that is already planned for the next ATRI board is to remove the FX2 chip. This part allows us to program the FPGA. Whenever the DAQ box fails, it is usually due to this part. We believe that the chip is failing either due to being more susceptible to static discharges or due to a clock generating chip on the ATRI board failing.

We are replacing the FX2 with a microcontroller that will talk to the FPGA to allow for programming and a USB interface for communication to the microcontroller. 

Sources

*Explain sources*
