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    Company Overview

• USRP family of software-define radio (SDR) products

• A National Instruments (NI) company since 2010

• Located in Silicon Valley, California

• Multiple operating areas include satellite, cellular, vehicular, and radar

• Open source focused - GNU Radio, OpenAirInterface, Osmocom, and 

other software ecosystems





          Ettus Research Product Line

B-Series
USB
12 bit ADC/DAC
Up to 56 MHz bandwidth

N-Series
1 GigE Ethernet
14/16 bit ADC/DAC
Up to 40 MHz bandwidth

X-Series
Dual 10 GigE Ethernet
14/16 bit ADC/DAC
Up to 160 MHz bandwidth

E-Series
Embedded ARM processor
12 bit ADC/DAC
Up to 56 MHz bandwidth
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USRP N300/N310



      N300/N310 Specifications



      N300/N310 Internal Design



    N300/N310 Motherboard Components



        N300/N310 Mechanical Design



      N300/N310 RF Specifications



       

Source:
Windowed 20 MHz LTE
Rohde & Schwartz SMU

Receive:
N310 – AD9371 RFIC

N310 Spectrum and Dynamic Range



       N300/N310 Clocking and Sample Rates

● Sample Clocks
– 125 MHz, 122.88 MHz, 153.6 MHz

– 3GPP rates: 30.72 x 4 and 30.72 x 5 MHz

– Additional rates may be available after launch

● Available Sample Rates
– Existing FPGA based sample rate conversion carries over from existing devices

– Integer decimation with two halfband FIR filters and CIC filter per channel

● LTE Sample Rates

Bandwidth
(MHz)

20 15 10 5 3 1.4

Sample Rate 
(Msps)

30.72 15.36 15.36 7.68 3.84 1.92



      N300/N310 Timing over Ethernet



USRP E320



    E320 Zynq 7045 FPGA and AD9361 RFIC



      FPGA Comparison



    E320 Block Diagram



      E320 Features



Future Directions for 5G



         5G mmWave RF and Bandwidth

• 24 GHz

• 28 GHz

• 37 GHz

• 39 GHz

• 47 GHz 

United States FCC identified bands for licensed or hybrid use

Use of Spectrum Bands Above 24 GHz for Mobile Radio Services,
Second Report and Order, Second Further Notice of Proposed Rulemaking, Order on 
Reconsideration, and Memorandum Opinion and Order, GN Docket No. 14-177, Oct 26, 2017



        Scalability



Thank You
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