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FPGA Interface

» Defining interface for USRP

» Interacting with LabVIEW
host

» Configuring RF peripherals
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parameters
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Estimate

* State space model based
approach

 Statistical Bayesian update

* Minimum update time
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Command

» Lock onto Bayesian Tracker
estimate trajectory via
mixing phase compensated
local oscillator

» Low pass filter to extract
signal proportional to
phase difference

» Apply gain
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HDL Coder

Critical Path Report for hdl_all/QC_HDL

> Generates customized VHDL to
match Simulink functionality

Critical Path Begin : HDL_BT_RM

Highlight Uncharacterized bloc
C:\Users\wubshet1\Documen

» Pipelines to meet desired clock
speed

HDL_BT_RM
Unit Delay1

oot e > Modularizes VHDL libraries to mimic
Simulink reference models

» Supports useful features in Simulink
like data dictionaries

» Provides optimized blocks for
certain operations




Il vs USRP

»250MHz
» Depreciated drivers

»ISE generated bit
file
»Interact with

LabVIEW host with
external C++ Library

» Interface requires
modifications in
VHDL

»200MHz
» Modern platform

»Vivado generated
bit file

»Interact with
LabVIEW host with

purely native
LabVIEW code

» Interface requires
minimal VHDL
modifications,
mostly defined and

configured in
LabVIEW
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NI LabVIEW for CompactRIO
Developer’'s Guide

Recommen ded LabVIEW Architectures and Development Practices

Hello World

for Control and Monitoring Applications

SOFTWARE DEFINED RADIO HANDS ON:
FPGA PROTOTYPING WITH
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» Blinking LEDs NI LabVIEW
» Simple data processing and High—Performance FPGA
transfer

Developer's Guide
» Exploring how to interact
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Periodogram
Testbench

» Using data collected and
validated on the Il as input

to validate
» Moving periodogram
» Data transfer

» Using real AWG signals as
stimulus

USRP MOVPER Testbench
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Full QSCA
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' The USRP might be a viable FPGA platform for

CO ncl usion guantum sensing and control and should be

explored for quantum information research as
well as axion detection research
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* Closed loop control * Full state feedback







