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NI USRP 2! Ettus Research 2%
USRP X440
USRP X410
NI USRP-2974 —
X310 + TwinRX
NI USRP-2955 +GPSDO
X310 + UBX
NI USRP-2954 + GPSDO
NI USRP-2945 X310 + TwinRX
NI USRP-2944 X310 + UBX
— X310 + OBX
— N321/N320
— N310
— N300
NI USRP-2901 B210
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Linux
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[5. Analyze and Present Data|
Spectrum

- T, | poB1]
Umeout! (3 Fetch Rx Data] [ e
LDBL ’“‘ ais

‘AJs: h > =D ‘IF:': 1 error out
il g) )
B v

number of samples

[1. Open Rx Session|  [2. Configure Signal] [3. Initiate] [6. Abort] [7. Close Session]

Rx device names

ad
r D i
sto o
1Q rate | 051 b——— m p- -
carrier frequency |08 b »05L ] coerced IQ rate
gain|[0BL» »05L ] coerced carrier frequency
active antenna |[ab< »05L]|coerced gain

2

]
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LabVIEW& NI-USRP API

*untitled - GNU Radio Companion

File Edit View Run

v ~ =
- m-BxX 8 BEO & e [ = | QC
untitled % | fm_example % |Qqt ®
~ Core
Options = .
Titles Not titled yet o sam.l;e ¥ GUIWidgets
Output Language: Fython | | yalge: 54 vor
CiErs Tl QT GUI Push Button
Variable QT GUI Check Box
1d: freq
Value: 3.2M QT GUI Label
QT GUI Tab Widget
QT GUI Entry
QT GUI Message Edit Box
QT GUI Range

QT GUI Chooser

Low Pass Filter N ~ Instrumentation

Decimation: 20 var

UHD: USRP Source Gain: 1 .
Sync: Unknown PPS Sample Rate: 5M e QT GUI Bercurve sink
Samp rate (Sps): 5M Cutoff Freq: 150M I O R AT QT GUISink

Audio Decimation: 0

Cho: Center Freq (Hz): 3324 Transition Width: 0
Cho: AGC: Default Window: Hamming
Cho: Gain Value: 0 Beta: 6.76

Cho: Gain Type: Absolute (dB)
Cho: Antenna: Rx2 Rational Resampler

Interpolation: 96
P Audio Sink
. Sample Rate: 95k

QT GUI Time Raster Sink
QT GUI Histogram Sink
QT GUI Number Sink

QT GUI Frequency Sink
QT GUI Constellation Sink
QT GUITime Sink

QT GUI Waterfall Sink

QT GUI Vector Sink

lcommand|

QT GUI Sink
Name:
FFT Size: 1024k
Center Frequency (Hz): 34.2M =1
9l Banawidth (Hz): 5M
Update Rate: 10

QT GUI Sink
Name:

FFT Size: 1022k
Center Frequency (Hz): 0 =
9 Bandwidth (Hz): 250M

Update Rate: 10

<<<Welcome to GNU Radio Companion 3.8.2.0 >>>

Block paths:
Jusr/share/gnuradio/grc/blocks

Loading: */media/pablo/data/projects/03_getting_started_usrb205mini/fm_example.grc”
>>>Done

g3

GNU Radio Companion APl - UHD X|&
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CheiZo| WOIX|T XY RTARO| TS SR e, 2YEIYOR Ml CiXY N Ho| YD2lES PHsts 7150]
4ot S QLI TR 2| NI Ettus USRP RES 2|2 A3 H2|S JH5 32 ot ALKt T2 12758t FPGAS FIZELIC,
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NI Ettus USRP2| FPGAE Oz 7tX| gHHo 2 T2 aafalel & QI&L|Ct LabVIEW FPGA= NI-USRP =2t0|tHe} st ezl
AL QIE{HO|AS Sof| Tl 2f# TZ JafUS MR £ UASLICE

CLOCK CONSTRAINTS I/0 SIGNALS SIGNAL PROCESSING FUNCTIONS DMA OVER PCIe

S w DMA to Host Ik ®
— 5 Write
ARs 10 Module\AI 0 Data N | Elernent
5% 10 Module\PFI 0 Rd Data ) Input Valid
e Ready for Input

Trigger Reset

CONTROL FROM CPU INTUITIVE FLOW CONTROL

| *xiinxe.
KINTEX - 7
xerator™

srcmenus
|t
|

a2 4

FPGAIP S& 7|59l LabVIEW FPGA J2HT F4t3}

EESE NI Ettus USRP= 25 RF Network on Chip(RFNoC) Z2{| 3 2F 24| X[ ElLICE RFNoC= T2 37t o|o| #=H&[0]
UM CIXEH IZELE 2 LT T Q 10| FPGAE ALE 6l SDROEZ|AH0|ME A F6H= o st ozt E | Z3tH, GNU Radio
E2{7Q!13t BH VHSIC Hardware Description Language®t Verilog Hardware Description Language® T2 Iz ElL|C}

Options Parameter Parameter Variable | variable QT GUI Range QT GUI Range QT GUI Range

Title: Not titled yet ID; master_clock rate ID: device_args m:ftlen | ID:cplen 1D: sin_freq 1D: scaling divider ID: source amp
Author: jreitmel Label: Master Clock Rate | | Type: String Value: 1.024k | Value: 256 | | Default Value: 4k | | Labet: Power of..ing Dicer | | Label: Source Ampiitude
Output Language: Python | | Type: Float Value: addr=192.168.40.2 Start: -1k Default Value: 1 Default Value: 100m
Generate Options: QT GUI | | Value: 200M ShorcID: a Stop: 16k Start: 0 Start 10m
Realtime Scheduling: Off | | Short1D:m Step: 10 Stop: 6 Stop: 1

This example showeases the RFNoC FFT block RN el (Devics) Variable Sioec) Suap 100

integrated with the GNU Radio framework, 10: uhd_rthoc_graph BT U

highlighting the available FFT shift configurations. Device Address: 4d4...66.40.2 | | Value: 32k

It also emphasizes that the FFT may experience Device Args: maste...000000.0

dipping when the input levels are too high
The levels can be controlled through the
Source Amplitude & Scaling Divider

Vector Source OFDM Cyclic Prefixer
Vector: [0.0040.09), 0.03 Multiply Const Throre FFT Length: 1,024k Virt
e —.—— ity con ! : - ih y i
Sample Rate: 32k Stream to Vector [ou]
Tags: None = Constant: 100m [220 lio 5 fN = = [ CPLengthis): 256 [0 Stream ID; time_s..|_with_cp
imit: None
Repeat: Yes Length Tag Key:

Vector to Stream M Sample Counter and Printer

RFNoC Fast Fourier Transform (FFT) Block QT GUI Vector Sink

Signal Source
Sample Rate: 32k Device Select 0 Name: FFT Spectrum RENGC
e Throttie e aeccis Logto Vector Size: 1.024k
FFT Length: 1.024k RFNoC Rx Streamer Complex To Real n: 10 X-Axis Start Value: 16k
Frequency: 4k Sample Rate: 32k RENoC Tx Streamer [out
pmp e . FFT Direction: Forvard Start stream: Yes Vector Length: 1.024k Ko XoAxis Step Value: 31 25
s FET Magnitude Mode: Mag Squared Vector Length: 1024k XoAxis Label: Frequency (He)
e aart FET Shife Configuration: Normal Y.Axis Label: 10.%..H(f)|2)
FFT Bypass Mode: False RefLevel: 0

QT GUI Vector Sink

FFT Name: FFT Spectrum GriuRadio

FFT Size: 1024k Logto Vector Size: 1,024k
Forward S| Complexto Magnz 10 X-Axis Start Value: -16k
Window: Vector Length: 1.024k Ko XeAxis Step Value: 31.25

Shift: Yes

Vector Length: 1.024k X-Axis Label: Frequency (He)
Y-Axis Label: 10 *._H(f)|#2)
Ref Level: 0

Num. Threads: |

J85

RFNoC FPGA IP £20| %!= GNU Radio Companion API 6i|
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