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DDS Definition, Advantages and
Disadvantages
Background — Motivation For Interest in DDS

DDS Unit for the HW-101

 Requirements

* Block Diagram

e Circuit

 Processors and Software

A Simple But Capable RF Signal Generator
Questions and Answers




Digital Technique For Building a Sine Wave
 Requires Very Fast Adders and DACs
 Results in Analog Voltage, at RF

Not Digital Synthesis

* Primarily Digital Technique, Often with PLL
« Common in VHF/UHF and Older HF rigs

Difficult Until DDS Chips Appeared
Now possible to use DDS above 5 GHz




Broad Tuning Range (1 Hz to 500 MHz)
Low Phase Noise, Discrete Spurs
No Settling Time Issues

Excellent Frequency Stabillity,
— 20 ppm clock, 20 ppm output
Excellent Frequency Resolution
-1 Hz, 0.01 Hz is common
Frequency & Phase Modulation Easy




Significant But Discrete Spurs
 -60 dB Maximum
 Narrowband and Fast Moving

Fast Adders and A/D Converters

o Often Difficult For Amateurs

e Circuit Layout Can Be Sensitive

Digital Processors Typically Required

 Programming Skill Required
 Knowledge of MPUs and MCUs
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1.5 MHz Output
20 MHz Clock
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« Narrow Bandwidth With Bandpass Filtering

e Spurious Signal Spreading
— Dithering or Random Phase

— Introduces Broadband Phase Noise
 Combination of DDS With Phase-Locked

Loops

— Commonly Done In Amateur Designs
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Old HW-101, Worn-out VFO

e |dle For 12 Years, Unusable

Prior Experience With DDS
Analog Devices DDS Chips
Retirement

Hate Things That Do Not Work
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50 MHz Clock Max

400 mVpp Max, 300
— HW-101 Requires 8 Vpp

Serial Communication,
3 lines

TSSOP Package

16 Leads, 0.025” BSC
0.014” Between Leads
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20 MI

Z, 200 nSec Instruction Cycle

33 Port Pins, 40 Pins Total

8K X 14 Program Memory (Flash)
368 Bytes User RAM

256 Bytes Flash Data Memory
10-Bit A/D Converter with 8 Inputs




3.395 MHz

3.395 MHz 8.395 — 8.895 MHz
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Minimal Modification, Retain Original Look
Replace VFO, Fit in Same Space
Frequency Memory, 2 VFOs

Provision for Calibration, LSB/USB Shift
Digital Readout to 1 Hz

RIT and XIT (+/- 1 KHz)
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MS Word
Vero Board

Great for One-
Of-A-Kind

Components NS

Copper Strips
EW



e Guide for
Removing

Copper

e Reduces
Errors
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RIT Pot

AD9835 LCD
6AU6 Buffer— Display

/

Incremental
Processor Encoder




800 Hz Loop Rate
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Interrupt
Rate
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LCD Display
2 Lines X 16

VFO \

Current

/

VFO
Other (Rx/TX)

RIT/XIT
Cortrol

RIT/OFF/XIT/Config

Selfct
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Single-Click  Double-Click Long-Click

VFO Band Band
A/B Swap Increment Decrement

VFO Band Band
A/B Swap Increment Decrement

Split Calibrate Save
Unsplit VFOs
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Incremental Encoder Pulses/130 mSec Sec




Similar to HW-101
1 Hz to 20 MHz

1 Hz Steps

Frequency Sweep
— Rates up to 99 Hz
— Widths to 99 KHz

Variable Output, 8
Vpp max.










Results Exceeded Expectations

On-The-Air Reports Are Exce

The Old HW-101 Is Fun To O
Spurs Can Be Heard If You Listen Carefully
Fun Project, Still a Work In-Progress

Wil Try a Double-Balanced Mixer

Other Ideas Not Seen In Literature

lent

perate Again
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| Am Not Satisfied, | Can Do Better
Modification/Addition Is Underway

Adds Phase-Locked-Loop (PLL)

Adds Double-Balanced Mixer

6AUG6 Buffer Will Be Removed

Old Mixer Will Be An Amplification Stage
All Enclosed In An RF-tight Enclosure




DDS Is Perhaps The Most Significant Technology
For Ham Radio Since The Transistor

DDS Is Now Possible For Ham Projects
Performance is Outstanding
Construction is Still Not Easy

Great Progress Can Be Expected




