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Ham Radio or the Radio’s Ham ?

Power Supplies: a viewpoint of frequency.
A smaittering of history.

“)No heavy duty math,
EJust +, -, X, /

Insight on troubleshooting noise in your radio
Most hams already have the equipment needed

“)Reduce the fear of switching power supplies
£JAnswers to the Mysteries of the Universe



Power Converter

Device for the conversion, control, and use of
electromagnetic energy.

£)Control of Voltage, Current, Power, Frequency,
and Noise

< Primary goal is the transfer of energy.



Radio

“Device for the conversion, control, and use of
electromagnetic energy wirelessly at a distance.

£)Control of Voltage, Current, Power, Frequency,
and Noise

Primary goal is the transfer of information.



Nikola Tesla and His ‘Ham Shack’

Wardenclyffe Tower
Shoreham, NY 11786
Circa: 1901

Height: 187' (57 m)
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RF CW Transmitter using L-C
resonant circuit

Receiver either matching L-C
resonant circuits or even gas tubes.

The first fluorescent lighting
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Ham's aren't Frightened by Technology
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James C. Maxwell and friends

Michael Faraday
(1791-1867)

James C. Maxwell
(1831 - 1879)

Carl Friedrich Gauss André-Marie Ampére
(1777-1853) (1776-1836)
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Maxwell’s .:ﬂuations Maxwell’s Eﬂuations
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Tae Basic Equations or EvecrromacNerism (MaxweLy's Equations) *

Name

Equation

Deseribes

Crucial Experiment

(Gauss's law for
electricity

) ﬁEdS =1q

Charge and the electric field

1. Like charges repel and unlike charges attract, as
the inverse square of their separation.

1. A charge on an insulated conductor moves to its
outer surface.

—

Gauss's law for ﬁB-dS =0 | The magnetic field 2. It is impossible to create an isolated magnetic
magnetism pole.
Ampére’s law (as ex- ﬁB-dl The magnetic effect of a|3. The speed of light can be caleulated from purely
tended by Maxwell) Iy changing electric field or | electromagnetic measurements.
= My " + mat | of a current 3" A current in & wire sets up a magnetic field near

the wire.

Farnday’s law of in-
duetion

The electrical effeet of o

changing magnetic field

4. A bar magnet, thrust through a closed loop of
wire, will set up a current in the loop.




The Result Of Maxwell's Equations
Capacitors defined
“Inductors defined

“Vo tage described
£Current defined
£JOhm’s Law can be derived
Electromagnetic spectrum and behavior defined
“Radio predicted
Pretty good day’s work !!!




Let’s Build DC Power Converters

Linear
Power
Converter

Switching
Converter

Regulator Transistor
RFI Filter
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_ )JRaw nput == utput == Protection
Cap Cap
'
Il a5
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Reg Outputl
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60 Hz and PWM Modulator Switching _1+
¥ Switching _1+ Output |
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C‘ s Input 7 Switching  Cap
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'
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Power Converter Output Signal

n Il'\‘IPPLIf = s.s?mv P—p Noia Line Rlpplc
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G 100mVDNV 2DV
CH2 1VIDIV

@ Output ripple and Noise (top, @ Ripple: 60 Hz, switching, and

light blue) noise

@ Output voltage (bottom, blue)
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Swiching Ripple

Amplitude Magnitude

= Tirme [‘ ‘
| I I I I | I I T T N T
1 -+ 2

5 12 15
Harmonics

» Frequency

Time Domain Frequency Domain



Tek Run: 2.50KS/s Hi Res
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Power Converter Output Frequency

Teak Run: 2.50KSss Hl Res

M A00ms Ch1 7 220mY 8 Oct 1996
REF 20.0 AB 125 H2 115131

Figure S(A)
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POP Quiz !l

‘ signal DC offset
2.5 [/
time
DI [ e ey Q) s e et et sy et e e e ;
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0.5
0 Prme—

L time



POP Quiz !

‘ signal DC offset
/
{5 _ P tlme‘
domain
0.5
0 —
time
DC component
o L5
3
= 4/n spectrum
=9
= frequency
= domain
4/(3m) I

0 wg 309 500 700 907 llog 130, frequency



Sound Lessls I Decbals

Concern about ripple and noise ?

Hearing Sensitivity at Threshold
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10 100 1500 10000 100000

Frequenoy in Heriz
i#gea undsr the ines represents sounds that are audible)



THE FREQUENCY SPECTRUM,

INSTRUNMENT RANGES,
AND EQ TIPS
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Audio Band of Concern for Hams

Bass........... Mid-Range........ Highs



Amplifiers (time)

RF Amplifier
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160 Meter Modulation (time)

Dirty RF Out
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160 Meter Modulation (frequency)

Fourier:
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Filter the Noise — at the right spot!




Final Exam
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Review

Met some pioneers of the science of our hobby
£\We have studied

Energy conversion,
Electromagnetic frequency spectrum,
& Vibration and the audio signal spectrum,

@ As Hams we each have a Spectrum Analyzer

..... and as to Ham Radio being a shortcut to
the mysteries of the Universe....



"If you wish to understand the
Universe, think of energy,

frequency and vibration."
~ Nikola Tesla




