What is a Software
Defined Radio

® Processes | and Q Quadrature Signals

® Detection, Filtering, and other Receive
Processes use Digital Signal Processing
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Advantages

® “‘Brick Wall” Filters

® Demodulate Anything Including AM, FM,
SSB, RTTY, PSK All in Software

® Support New Modes With Software
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Iwo Methods to
Digitize Signal

® Direct Digitization of Antenna Signal

- ® Quadrature Sample and Hold
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Process Signals

® Originally Used PCs

® Use Better Sound Cards
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Direct Digitization

® Must Sample at Twice Desired Frequency

® |30 MHZ Limit of Hardware
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QEX Article That
Started It All

® A Software-Defined Radio for the Masses

® http://www.flexradio.com/Data/Doc/
gex|.pdf
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http://www.flexradio.com/Data/Doc/qex1.pdf
http://www.flexradio.com/Data/Doc/qex1.pdf
http://www.flexradio.com/Data/Doc/qex1.pdf
http://www.flexradio.com/Data/Doc/qex1.pdf
http://www.

Quadature Sample and
Hold

® “Down Converts” Analog Signal to High
Audio Frequencies
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Analog To Digital
Converter

® |magine | Volt Peak to Peak | khz Sine
Wave

® |n Time Domain - Trace on Osciliscope "
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Nyquist Frequency

® Must Sample at 2 x Frequency

® Audio 20 hz to 20 khz
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SDR Use | and Q

® [wo Samples 90 Degrees out of phase

® Bandwidth Good for Sample Rate
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Convert RF to
Baseband

® Dan Tayloe N7VE

® http://www.norcalgrp.org/files/

Tayloe_mixer_ x3a.pdf
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Balanced layloe
Detector

Count Sequence 0,1,3,20r0,2, 3,1

Tayloe Detector
J1 c7 ) 1 uF

Antenna In - Phase Channel (1)
0 - 54 MHz 6 Quadrature Channel (Q)
0.001 : O

R1 2.5V Detector Bias
Vee
22k *+| c18 Cc8
47 uF 0.1 pF

Uz
PISB3253

y Johnson Counter

e

R2 Ty
LO 100 k
o mw & 2
]

CLR

0.001
u1B
7T4ACT4
100 k
0.01
Except as indicated, decimal values of capacitance
are in microfarads (pF); others are in picofarads

(pF); resistances are in ohms;
k= 1,000
n.c. = No connection



Softrock Ensemble
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Digital Signal Processing

® Use Computer or DSP to process | and Q
Signals
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Evolution of Radios

® All Analog - OHR |00A
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OHR 100 A
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K2 Block Diagram

 4.915MHz |—=

POST- -
. @ ﬂ ﬁ TR 3

Common Transmit Receive

D D O ELECRAFT K2 BLOCK DIAGRAM

W. Burdick/E. Swartz  Rev. XC

K2 Appendix C © 1999 Elecraft. All rights reserved
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K3 Block Diagram

KPA3 100W PA

MAIN SYNTH

LR

ZND SYNTH " o

KRX3
2ND RCVR

Appendix C

Elecraft K‘3 Blo<.k Duqv.am D PC Board or Modkde

[

FRONT PANEL

N, Burdch

L Sawts A C 4 Teof) | ] Functional Block
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Direct Sample SDRs

® Perseus

® High Performance Software Defined Radio

® SDR-14
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SDR-14 Block Diagram

66.667MHz Control
Sample Signals
Clock

Direct

opa . AD AD6620 512K x 16 R USB
Converter Down Converter FIFO USBI Port
nterface

Filtered
Input
Preamp/
Attenuator

PIC
Controller

Control
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Other Uses

® Generate | and Q Signals for Panadapter
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Receiver Ratings

Receiver Test Data

(Sorted by Dynamic Range Narrow Spaced)
Updated 15 June 2011

Added
12/01/10

Visan : 3: B Band
FTdx-

Pass
S5000D

Added
2/15/08 : B Band
Elecraft z 3
K3

Pass
Updated
712109

Perseus

B Band
Pass
Added
2/15/08
FlexRadio
Systems
FLEX-
S000A

B Band
Pass

Added
4/16/06 . B Band
Ten-Tec ’ o ' Pass
Orion 11
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Where are we!

® SDR Receivers Are Close to the Best

® SDR Transmitters May Have Keying
Problems

° - " \ ° ; 4
A Ky " Q i d | " sy L ﬁ . ' sy, L y
4l ) . YY) 4 | B B n |
D LJirect dDambDIiiNge and Luadrature >amnr
. y - FELE - - " n I =

Sunday, August 7, 2011



