T

The Future of Amateur Radio
is Software
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WACs assigned to the Eighth Air Force in England operate tele-
type machines. (DOD photograph)



http://upload.wikimedia.org/wikipedia/commons/8/89/WACsOperateTeletype.jpg

Peripheral Softwage
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http://www.elecraft.com/news.htm

Software and Amateur Radio
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Amateur Radio Software Types

Housekeeping and Convenience
Logging and Contest
Web-based (e.g. DX Spots, QRZ)

Engineering
CAD
Antenna Design
Propagation

Control and Automation
Station Control
Remote Stations

Signal Processing
S
Data and Voice
Spectrum

Software Defined Radio
Software is the Radio

Individualized (Custom) Software

Converging
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Control and Automation

SoftwareDriven Radio

. CAT z Computer (Aided/Automation) Technology
. Direct Control
. Scanner Memories

- Usually RS232, USB or other serial protocol

. Ethernet emerging as control endpoint
Other Shack Equipment

- Antennas and Antenna Rotors

- Keyers

. General Switching




Digital Signal Processing

- Converts signal to the digital domain

- Analyzes and Processes the data
- Converts back to the analog domain

- Upgrade: AF to IF
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http://en.wikipedia.org/wiki/File:CirrusLogicCS4282-AB.jpg
http://en.wikipedia.org/wiki/File:Sampled.signal.svg

" The Ideal (Digital) Radio

- Direct RF Conversion (zero IF)
- Signal analysis and processing
- Converts to the analog domain
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Software Defined Radio (SDR)

Radio Functionality defined in Software
Reprogrammable and Reconfigurable

Hardware Performsdifferent functions at different times
Supports broad range of frequencies and modulations

Physical layer behavior is significantly altered through
changes in its software
Best Known Examples:

. FlexRadioSystems (SDR1000, 3000, 5000)

. Tony Parks (KB9YIG)SoftRockseries

- Wonder Radio

. HPSDR (High Performance Software Defined Radio)



| SDR Architecture

Programmable Hardwarez DSP, FPGA, ASIC
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Early SDR Receiver
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Early SDEXciter
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HPSDR

Open Source Development
- TAPR OHL, GPL
Multiple Projects z each a building block for a radio
- Programmable hardware (FPGAuControllers)
- Unifying Backplane (ATLAS)
Advancing the State of the Radio Art
Core Projects:
- OZY zZ Interface
. Mercury: 1.8z 55MHz Receliver
- Penelope: 1.& 55MHz Exciter



Atlas Backplane

. Six slots
- ATX power supply
LED Indicators
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OZY (()zymandla)s

USB 2.0
FPGA
Serial Ports
Parallel Port
GPIO Lines
USB Blaster
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http://hpsdr.org/wiki/index.php?title=Image:Ozy_12_Feb_2007.jpg

~ Mercury 055MHz

Direct Sampling Recelver

LT2208 @ 100MHz
1.5v pep
. SFDR 100dB -
. 200 ohm input b P Skl
Off Carrier Rejection f= o
.- 300Hz-110dBc/Hz
. 2000Hz-139dBc/Hz
- 5000Hz-142dBcd/Hz

Noise Figure 23.4dB
IP3 46.8dBm

-----------------------------------
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http://hpsdr.org/wiki/index.php?title=Image:Merc-v3.JPG

Mercury Simplified Block Diagram
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http://hpsdr.org/wiki/images/5/5e/Mercury_v6.jpg
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Penelope

1.8z 55MHz

.SW pep output

All Mode

125MHz reference

- Outboard provisions
FPGA based DUC
ALC In FPGA

. Avoids delays



