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NI Ettus USRP X440 Product Overview

Front-End Conn: Balun coupled, MMPX

IF Range: 30 MHz – 4 GHz*

Bandwidth: Up to 1.6 GHz* / channel,

   3.2 GHz / total

Direct Sampling: Flexible, up to 4 GSps

Number Channels: 8 (TX/RX or TRX)

Phase Coherency: Yes (sample based)

TX output level: < 0 dBm full scale

RX input level: 10 dBm full scale

Integration with Custom Front-Ends for Radar and Comms/EW research and prototyping

Xilinx Zynq UltraScale+ RFSOC ZU28DR-2

 Built-in quad core ARM processor

Streaming Interface: Dual 100GEth via QSFP28

Synchronization: 10 MHz / PPS, GPSDO, IF

Software: Open source (GNU Radio, RFNoC, UHD)

GPIO for Front-End control via UHD API or FPGA

  2x 12 lanes via HDMI with SPI protocol support

IF Capabilities Digital Capabilities

USRP X440 is covered by Export Administration Regulations (EAR) NS2. Refer to US Department of Commerce for details and country chart.

* IF-Bandwidth combination limitations apply due to Nyquist zones and gaps

https://www.bis.doc.gov/
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USRP X440 Front Panel
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USRP X440 Back Panel
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NI Ettus USRP X410 NI Ettus USRP X440

Frequency 1 MHz – 7.2 GHz 30 MHz – 4 GHz

Bandwidth 400 MHz Up to 1.6 GHz

Channels 4 Tx, 4 Rx 8 Tx, 8 Rx

I/O Type RF IF

DRAM / Replay Support Yes Yes

Communication 100/10/1 GbE or PCIe Dual 100 GbE, 10/1 GbE

Synchronization 10 MHz, PPS, GPSDO 10 MHz, PPS, GPSDO, IF

Software Support
GNU Radio, C++, Python, RFNoC, 

LabVIEW, LabVIEW FPGA
GNU Radio, C++, Python, RFNoC

Key Applications Communications, 5G, Wireless Research

Radar, Electronic Warfare, Direction Finding, 
SIGINT. SATCOM Ground Stations, 

mmWave

USRP X440 Comparison to X410
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Motherboard

FBX DAUGHTER BOARD X2

Daughterboard
IF: 30 MHZ – 4 GHZ | 1.6 GHz IBW 

BALUN-COUPLED

8x TX/RX

8x RX

XILINX ZU28DR-2 

ZYNQ US+ RFSOC

STREAMING DSP

ANALOG OUTPUT

DAC

ADC

ANALOG INPUT

100 GBE X 2

10 GBE X 4

8

8

REF IN 10 MHZ

PPS IN
TRIGGER IN/OUT

SYNC IN

Timing and Synchronization

CPU

8GB Memory

32 GB EMMC

8 GB DRAM 

[Replay]

High Speed 

Interconnect
Debug and Control

1 GBE, USB

JTAG, DIO

NI Ettus USRP X440 High Level Block Diagram

TDD/

LOOPBACK 
PATH

GPSDO

GPS ANTENNA
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Flexible sampling rates & synchronization

• > 100 different sampling rates available

(125 Msps -> 2048 Msps, "even" rates, 5G rates...)

• Phase coherent (same device, device-to-device)

• UHD abstracts away most clocking decisions

(with some advanced options available)
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Applications for USRP X440
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Direction Finding

USRP X440Host PC

10 / 

100 GbE

RF Front End

ADC7

Rx 0

…

DF Antenna

NI Third PartyKey

ADC0

Rx 7

Sample 
Clock 
Sharing

LO 
Sharing

Host PC

Phase coherent sampling for Angle of Arrival estimation
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SATCOM Ground Station Monitoring

Ground Station 
Infrastructure 10 / 

100 GbE

Tx 0-7
SHF/EHF Front End

NI Third PartyKey

…

Rx 0-7

…

Raw, unimpaired wideband IF signal for clean up- and downconversion

USRP X440

DAC 
x8

ADC 
x8
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Radar Prototyping

Host PC

10 / 

100 GbE

NI Third PartyKey

Signal Processing
Tx 0-7

…

Rx 0-7

…

RF UD converter

X440’s channel density and w ide Bandw idth makes it an ideal platform for Radar 

Prototyping. 100GbE data links and onboard FPGA provides streaming and data 

compression capabilities provides an ideal mix of centralized versus edge compute for 

effective prototyping techniques

USRP X440

DAC 
x8

ADC 
x8
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mmWave Comms Research

Host PC

10 / 

100 GbE

NI Third PartyKey

Wireless Comms 
Stack

Tx 0-7
USRP X440

DAC 
x8

ADC 
x8

…

Rx 0-7

…

FR2 UD converter

For example, 5G NR FR2 

Up/downconverters and/or 

antenna arrays like the 

TMYTEK UD Box.

For example, running a wireless 

communications stack like 

OpenAirInterface in FR2 mode

The X440 is NOT a successor or replacement of the X410. Depending on the 

requirements the X410 might still be the more suitable solution for FR1 research as it 

combines the digitizer and RF Front End for that Frequency Range in a single device.

High Streaming 

Requirements

SW Control for 

external 

frontends
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X4xx Extension Framework

Control

Extension 
API
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Raw UDP Traffic to Remote Destination

More streaming flexibility:

• RX Stream to any network destination working, TX in preparation

• Stream data with or without CHDR metadata, prepared for VITA49 framing

• Seamless integration into RFNoC

Processor (CPU/FPGA/GPU)

Processor (CPU/FPGA/GPU)

USRP

USRP

Host

U
H

D

Management

Config

Processing

Processing

USRP

USRP

Host

U
H

D

Management

Config

Processing

Processing

ETH/ 

UDP

ETH/ 

UDP
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RFNoC Support: Now merged into main

• For a long time, RFNoC support in GNU Radio relied on separate OOT (gr-ettus)

• Current main branch includes everything we ever had in gr-ettus, and more

• Includes examples for almost all of our standard blocks

• Thanks to Jeff for helping with merging!
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RFNoC Support: Including rfnoc-fosphor, of course

• Work with GR maintainers... and good things will happen
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Improved FPGA usage options

Many more options available to customize FPGA usage!

SEP

SEP

SEP

TA

(100 GbE)

TA

(100 GbE)

Fully Meshed Crossbar

512-Bit Bus
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Improved FPGA usage options

Many more options available to customize FPGA usage!

SEP

SEP

SEP

TA

(100 GbE)

TA

(100 GbE)

Partial Crossbar

512-Bit Bus

128-Bit Bus
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Other FPGA build improvements

• Improved support for parallel builds (faster build times)

• Improved scripting for meeting timing

• Improved DRAM performance on X3xx and E320 USRPs

• New image flavors for X4xx series (e.g., X410_UC_200)

• Stream endpoint throttling (e.g., for DRAM downloads)
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UHD 4.5

• Driver team is preparing a release

• …almost released!

• Includes X440 support

• …and many bugfixes
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Find out more!

Visit our Booth!

Enjoy our RFNoC Training!

Speak to us!
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Thank you!
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