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Software-Defined Radio

• Introduction
• Wireless Communication System

• Transmit , Receive, Processing
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Software-Defined Radio

• Example of Wireless Transceiver SoC
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Software-Defined Radio

• Example of Wireless Transceiver SoC
– Frequency: 28GHz

– Beamforming

– Scalable T/Rx
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Software-Defined Radio

• Example of wireless transceiver 
– Systematic Design: Link Budget

– How much power will be delivered?

– How much will the signal be distorted?
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Software-Defined Radio

• Example of Wireless Transceiver SoC
– How much the signal will be distorted by nonlinearity?

6



Software-Defined Radio

• Why Software-Defined Radio?
• Conventional Transceiver Prototyping 

• Hardware-dependent development
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Software-Defined Radio

• What is Software-Defined Radio?
• Modern Transceiver Prototyping using SDR 
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https://www.ni.com/ko-kr/innovations/white -papers/14/5g-massive-mimo-testbed--from-theory -to-reality --.html



Software-Defined Radio

• What is Software-Defined Radio?
• Software defines how to transmit and receive ”signal” 

• It can work with cellphone, wi-fi, bluetooth, radar,… anything
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Software-Defined Radio

• What is Software-Defined Radio?
• MATLAB (Simulink), LabVIEW, GNU Radio, C++/C#, Python , …

• Windows, Linux, Mac, embedded platforms (Raspberry Pi, …)
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Software-Defined Radio

• What is Software-Defined Radio?
• Trade-off: 

• Flexibility  vs. Performance, Cost, Power consumption, … 
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Software-Defined Radio

• ADALM-Pluto
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PMIC
(Power 
Management 
IC)

USB Comm.
(USB3320)



Software-Defined Radio

• ADALM-Pluto
• RF Transceiver + SoC + Memory
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Software-Defined Radio

• ADALM-Pluto
• To control AD9361, we use embedded software (iio)
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Software-Defined Radio

• ADALM-Pluto in Python

• https://github.com/analogdevicesinc/pyadi-
iio/tree/master/examples

• https://pypi.org/project/pyadi-iio/

• https://wiki.analog.com/resources/tools-software/linux-
software/pyadi-iio
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Software-Defined Radio

• ADALM-Pluto
• Zero-IF Structure

• Control LO to select center frequency 

• Control ADC parameters for bandwidth
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Software-Defined Radio

• ADALM-Pluto
• Functional Block Diagram
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Software-Defined Radio

• ADALM-Pluto
• AD9363 RF Agile Transceiver
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Software-Defined Radio

• ADALM-Pluto
• AD9363 RF Agile Transceiver

• A semiconductor that includes microwave devices & digital circuits
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Software-Defined Radio

• ADALM-Pluto
• AD9363 RF Agile Transceiver
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Software-Defined Radio

• ADALM-Pluto
• AD9363 RF Agile Transceiver
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Software-Defined Radio

• ADALM-Pluto
• AD9363 RF Agile Transceiver
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Software-Defined Radio

• Lab Overview
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Pluto Basic

•Pyiio Basic

•Configuration

•Transmission & 

Receive

•Understanding 

Channel

IQ Imbalance

•Quadrature 

Modulation

• IQ Mismatch 

Test

Bandwidth & 

Aliasing

•Zero-IF 

Structure

•Carrier 

Frequency and 

Bandwidth

•Bandwidth of a 

modulated 

signal

Modulation 

(ASK, FSK)

•Signal 

Generation

•Modulation

•Demodulation

•Bitrate (Speed) 

vs. SNR

Spectrum 

Monitoring

•Time-

Frequency 

Analysis

•Measurement 

of Mobile 

Communication 

Signals



Thank you
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