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Motivation

• Dynamic spectrum access systems:

• High sensitivity (e.g. -114 dBm for TV band)

• Flexibility (software radio)

• Group research projects:

• Public safety communications

• Spectrum sensing algorithms

➡Decision to develop custom RF solution

2



    —  

UND 144 Transceiver
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UND 144 Transmitter UND 144 Receiver
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UND 144 Transceiver
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Transceiver Description
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• Frequency range: 50 to 500 MHz

• Standard configuration: 144 MHz (2 m)

• +18 dBm output power

• Fully integrated with GNU Radio/USRP

➡Trading some flexibility for performance
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Transverter 
Configuration
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Transverter 
Configuration
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Kuhne Electronics MKU 23 G2
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UND 144 Transmitter
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Local Oscillator
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Si570/Si571

10 MHZ TO 1.4 GHZ I2C PROGRAMMABLE XO/VCXO

Features

Applications

Description

The Si570 XO/Si571 VCXO utilizes Silicon Laboratories’ advanced DSPLL®

circuitry to provide a low-jitter clock at any frequency. The Si570/Si571 are

user-programmable to any output frequency from 10 to 945 MHz and select

frequencies to 1400 MHz with <1 ppb resolution. The device is programmed

via an I2C serial interface. Unlike traditional XO/VCXOs where a different

crystal is required for each output frequency, the Si57x uses one fixed-

frequency crystal and a DSPLL clock synthesis IC to provide any-frequency

operation. This IC-based approach allows the crystal resonator to provide

exceptional frequency stability and reliability. In addition, DSPLL clock

synthesis provides superior supply noise rejection, simplifying the task of

generating low-jitter clocks in noisy environments typically found in

communication systems.

Functional Block Diagram

! Any programmable output 

frequencies from 10 to 945 MHz and 

select frequencies to 1.4 GHz

! I2C serial interface

! 3rd generation DSPLL® with superior 

jitter performance

! 3x better frequency stability than 

SAW-based oscillators

! Internal fixed crystal frequency 

ensures high reliability and low 

aging

! Available LVPECL, CMOS, 

LVDS, and CML outputs

! Industry-standard 5x7 mm 

package

! Pb-free/RoHS-compliant

! 1.8, 2.5, or 3.3 V supply

! SONET/SDH

! xDSL

! 10 GbE LAN/WAN

! Low-jitter clock generation

! Optical modules

! Clock and data recovery
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Ordering Information:

See page 24.

Pin Assignments:

See page 23.
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• Numerically controlled 
oscillator: 10 MHz to 1.4 
GHz

• Very low jitter

• Sub-Hertz tunability

• Divide-by-two phase 
splitter in quadrature 
modulator

Silicon Lab’s Si570 XO 
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Frequency Stability
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Post-Mixer Filtering
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Spectral Purity
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WBX Transmitter UND 144 Transmitter

1st harmonic: 
36 dBc

2nd harmonic: 
16.2 dBc

1st harmonic: 
<60 dBc

2nd harmonic: 
48.2 dBc
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Spectral Purity
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UND 144 Receiver
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Pre-Mixer Filtering
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Bit-Error Rate
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Conclusion
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• Development of custom RF transceiver for 
USRP/GNU Radio

• Increased use of filtering

• High quality local oscillator

• Improved performance at cost of flexibility

• A number of tests illustrate performance 
gains
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Thanks!

17


