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Enter to Win a USRP B206mini-i!
Scan the QR code to enter for your chance to win.

No purchase necessary. One entry per person. 

Winner will be selected at random and notified after the event. 
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New Hardware

Pedal to the Metal



Features:

• 400 MHz to 7.2 GHz frequency range

• 100 MHz Bandwidth

• 2 TX, 2 RX channel

• 2 Independent LOs

• Multi-Device-Synchronization (8x8 without external hardware)

• PCIe plug-in card or TB3 desktop module

• 10 MHz and PPS reference import, GPSDO

• GPIO, JTAG control

Benefits:

• Native GPU coprocessing via PCIe (i.e., with Nvidia Jetson)

• Available as “shielded board” for easier system integration

NI Ettus USRP B310

Applications

• Teaching and Research

• GPU Coprocessing

• Spectrum Sensing

• 5G Small Cells
Raising the bar for entry level USRP capabilities for research, prototyping, and deployment
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Synchronization Methods for B310

GPS-Based Shared 10 MHz & PPS

• Onboard GPS Disciplined Oscillator 

(GPSD)

• Requires GPS antenna and GPS 

signal

• Scales to any number of B310s

• Requires a 10 MHz and PPS signal 

to be provided to each B310

• CDA -2990 recommended clocking 

accessory 

• Scales to 64+ B310s

Multi-Device

• Requires HDMI to SMA cable

• No external clocking hardware 

needed

• Scales to 4 B310s



GPS-Based Synchronization

Any number of B310s with 

GPS antenna

x TX x RX
Freq:  350MHz to 7.225GHz

Sample Rate:  122.88MHz or 125MHz
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Shared 10 MHz and PPS sync

8 B310s with one OctoClock 

external accessory for

16TX + 16 RX
Freq:  350MHz to 7.225GHz

Sample Rate:  122.88MHz or 125MHz

Share 10 MHz between devices for 3-

10 degrees phase coherency
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Shared 10 MHz and PPS sync > 16 Channel

64 B310s with 9 OctoClock 

external accessories for

128 TX + 128 RX
Freq:  350MHz to 7.225GHz

Sample Rate:  122.88MHz or 125MHz
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Multi-Device Sync

4 B310s w one Sync Cable 

(no external accessory 

needed)

8TX + 8 RX
Freq:  350MHz to 7.225GHz

Sample Rate:  122.88MHz or 125MHz

Share ref clock directly for 1-2 

degrees phase coherency
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Features:

• 10 MHz to 20 GHz frequency range

• Up to 1 GHz Bandwidth

• 2 TX, 2 RX channel

• Multi-Channel Phase Coherency <1 degree RMS

• 5G NR RX EVM of < -35 dB at 7 GHz

• Xilinx Zynq Ultrascale+ RFSoC ZU28DR

• Dual 100 Gigabit Ethernet or Aurora via QSFP28

• 10 MHz and PPS reference import, LO export and import per channel

• GPIO, JTAG control

• UHD / RFNoC as you know it!

Benefits:

• Expanding USRP frequency range to 20 GHz for applications like multi-channel radar 
systems and NTN for 6G

• Highest quality RF performance USRP ever released

NI Ettus USRP X420

Applications

• Radar/EMSO

• Satellite communications

• Non-terrestrial networks (NTN)

• 6G research in FR3 
Research and Prototyping in 5G NR FR3 and X-/Ku-band multi-channel applications



X420 – Connectivity

Streaming: Dual 100 GbE

Timing: GPS, 10 MHz, PPS

Power & Management

RF: 2x2, 10 MHz – 20 GHz + LO sharing

GPIO



Multi-Device (4x4 and higher) via 

SignalCraft SC2510 (cascadable for > 8x8)

X420 – LO Sharing Flexibility
USRP Hardware Driver and Device Manual: 

HBX Daughterboard

Simple 2x2 coherent system

Recommended 2x2 coherent system

(symmetric using passive splitter)

https://files.ettus.com/manual/page_hbx.html
https://files.ettus.com/manual/page_hbx.html


X420 Specification Highlights

TX output power over temp EVM Bathtub TX

Internal LO, IQ corrections applied, at center frequency

5G NR, 400 MHz BW, SCS 120kHz, 256 QAM

Power of CW tone, TX at max gain.

Ettus USRP X420 Specifications

EVM Bathtub RX

Much more content on the specifications page!

https://www.ni.com/docs/en-US/bundle/usrp-x420-specs/page/specs.html


X420 Specification on Phase Coherency
Ettus USRP X420 Specifications

Using LO Sharing / Reference Sharing (Octoclock + SC2510)

[see spec page for more details]

The most coherent USRP we ever specified!

https://www.ni.com/docs/en-US/bundle/usrp-x420-specs/page/specs.html


Ettus USRP

B2XX

Ettus USRP 

E320

Ettus USRP

N310 / N32X

Ettus USRP 

X310

Ettus USRP

X410

Ettus USRP

X440

Ettus USRP

X420

Entry Level

(up to 100MHz / channel,

SWAP optimized, <$10k)

Mid-Range

(up to 200MHz / channel, onboard FPGA 

DSP, flexible configurations, $10-25k)

High-End

(up to 1.6GHz/channel, large FPGA capacity, $25-50k)
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B206mini-i B310 OBX-160 X420

Small form factor

Entry level pricing

1x1, 56MHz, 6GHz

TB3, PCIe or board only

GPU coprocessing

2x2, 100MHz, 7.2GHz

X310/X300 compatible

Up to 8.4 GHz frequency range

2x2 (per X310), 160MHz, 8.4 GHz

Highest end USRP

Phase coherency

2x2, 1 GHz, 20GHz



The USRP Ecosystem

Frontends & HW 

Accessories

…& more + DIY

Comms Stack 

Integration

System Integration

Toolflow Support

Let us know if your solution shall be listed on ettus.com



New Software

As in, Software Defined Radio



• Every new hardware comes with a new release: 4.10 brought X420, 4.11 brought B310

• Approximate 6-month UHD release cycle has been stable for a while now

• We’ve been good boy scouts about making better and more useful release notes

• Installers typically come with a slight delay

• Now includes ARM64 installers for Ubuntu!

• Every release comes with brand new features, but we do spend a lot of time fixing bugs

(even on old devices!)

• Check the release notes, there might be something for your device and/or use case!

2 Releases since GRCon ‘25



• Change gain and phase per channel for transmit 
and receive signals

• 𝑦 𝑛 = 𝑥[𝑛] ⋅ 𝒈 ⋅ 𝑒𝑗𝝓

• Included into most shipping bitfiles
USRPs {X3xx, N3xx, X4xx}

• Use with Multi-USRP and RFNoC APIs

• Timed and non-timed control options

• Example applications

• Enables multi-channel phase and amplitude 
calibration

• Digital beam steering

Timed Gain and Phase Control



External Component

Accessing GPIO from RFNoC FPGA IP Blocks

• GPIO use before UHD 4.10

• Toggle GPIO lines automatically to reflect transmit 

and receive states

• Drive GPIO lines from host software (slow)

• X4xx – SPI commands (fast)

• Added in UHD 4.10

• Connect arbitrary GPIO lines to a custom RFNoC 

FPGA IP block

• Control external components from the FPGA

• Control FPGA processing based on externally 

provided signals

• Works with all USRPs supporting RFNoC



Improved UHD Manual and Examples

https://uhd.readthedocs.io/en/latest/

In-code help in all UHD examples



Wideband DDC and DUC

UHD ≤4.10

• DDC/DUC only up to 200 MHz

• No integration into FPGA images with higher 
bandwidth

Starting with UHD 4.11

• Wideband DDC/DUC blocks for up to 1600 MHz

• Integrated into most X4xx FPGA images:

• x410_X4_400, 
• x410_CG_400, 
• x420_X4_1000, 
• x420_CG_1000, 
• x440_X4_1600, 
• x440_CG_1600

• Integration into own designs possible

• More rate variability: 

• Change sample rate within UHD session,

• pick small subbands from large bandwidth



Modernization

Investments into keeping our platform up-to-date and safe:

• Message Pack RPC ➔ gRPC with protobuf for the control 

communication between UHD host and embedded devices like X4xx 

or N3xx (New dependencies!)

• Embedded OS updated to Yocto Scarthgap (5.0 LTS) and Linux 

kernel 6.12 for all our embedded devices

• Replaced (some) Boost dependencies with newer C++ equivalents

• Faster compilation, less dependencies, more useful error 

messages when compiling UHD yourself

• Moving to C++20 for the library

• Yes, we’re aware of the CRA



More RFNoC Improvements!

• Implemented RFNoC protocol version 2:

• Block operations, burst operations, polling

• Provides improved handling of lossy networks

• Improved FPGA resource utilization

• VHDL 2008 support

• …and so on



RFNoC Shop Competition

Win a brand new USRP B310!

1) Submit a block to the NoC Shop by 03/10/27 

2) The NI team will pick blocks in 2 categories:

• Most creative block

• Most impactful contribution

3) The top two winners will get a USRP B310!

It’s that simple. Submit your block today

Learn more



There’s more…

• …but no more time

• Check out release notes or ask us!

UHD Simulator

Auto-Rx-on-Tx

CMake 

UHD::uhd 

package

Holoscan 

Example (GPU 

Processing)

…

Thank You!

…for being at GRCon, and being part of this community

…for listening to me talk, and visiting our booth

…for being part of the USRP ecosystem



Enter to Win a USRP B206mini-i!
Scan the QR code to enter for your chance to win.

No purchase necessary. One entry per person. 

Winner will be selected at random and notified after the event. 

NI Ettus USRP B206mini-i
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