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If At First You
Don't Succeed...
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Questions from Session 1 or 27

Questions about Amateur Radio?
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dBi, dBm, dB

All are decibel measurements, a relative measurement of two different power levels

dBi always refers to antenna gain vs a theoretical isotropic reference antenna

dBm always refers to milliwatts, a relative measurement of amplification

dB is any relative measurement of two power levels and the reference point must be specified
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. Continuous Wave

* An oscillator ger\erates the
signa

+ Transmitter is either on or off
... no modulation of the carrier

» Some digital modes, such as
FEERY aﬁcrnatc between higher
amplitudes and lower
amplitudes

+ Very narrow bandwidth

+ CW Morse code is 150 Flz
(use a 500 Hz filter)

+ Other CW modes are onlg
sligl’ltly wider

Signal to Noise Ratio: One way to improve the SNR is to narrow the bandwidth of the received signal. A CW signal carryin _
morse code is about 150 Hz wide. If the receiver is receiving a bandwidth of 6 kHz (the width of an AM broadcast signal), there is
a lot of unwanted noise surrounding the CW signal. Most modern transceivers have a set of filters of various widthsthat can be
switched in to narrow the received bandwidth thus making the desired signal more prominent.
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Amplitude

% Modulating Signal

Modulated Signal

Lower sideband Upper sideband

Frequency

Overall bandwidth twice that of
top modulating frequency
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+ An osci“ator generates a
carrier

* A microPhone or similar
creates a moclulating wave
+ A modulator varies the

carrier Frequencg over time
with the modulating wave

A i i, i i G L g i

+ FM voice signals have a

bandwidth up 0 2) kHz

+ When usinga rePeater, the
] strongest F'M signal wins
|

rrrrrrr

f:rec]uencg Modulation

wwwwwwwwww

FFFFFFFF

Frequency deviation is used in FM radio to describe the maximum difference between an FM modulated frequency and the
nominal carrier fre uenc?/. The width of an FM signal varies as the carrier is modulated. The amount of variation in the width is
y

call “deviation”. If the ful

too loudly into the microphone or holding the microphone too close to the mouth.

modulated signal “deviates” more that 25 kHz, it is over deviating. Usually that is caused by talking

If someone receiving your HT signal says you are “over deviating”, move the microphone away from your mouth.

Some multi-function transceivers have a microphone gain setting. If you are over-deviating, also check the mike gain setting.
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AM
Signal

Carrier Frequency (Hz)
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(Upper Sideband)
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When SSB was beginning to be implemented, the circuitry to filter out the unwanted sideband made it fairly easTy
lower sideband signal for transmitted signals below 50 méters and to easily g%enerate an upper sideband signal fo
signals above 50 meters. In today’s solid-state transmitters, that’s no longeér

14

he case, but the convention remained.
Note that digital communications are always upper sideband, regardless of the frequency band.

to generate a
r transmitted
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Multi-mode Transceiver

+ A transmitter and receiver in the same

ox with a method to switch the
receiver out of the circuit when the
transmitter is oPerating

. MultiP|c bands and modes

+ Switching modes switches in the
proper ter

Most include a Receiver Incremental
Tuning (RIM) control to manage the
Pi’cch of a ssSh signal

Usua”g have mu|tiP|c bandwidth
choices to reduce noise or
interference

¢

¢

*

The ability of the receiver to Pu” out
weak signa|s is the receiver’s
sensitivxtg;

The selectivity of the receiver is its
ability to discriminate between
mu|tiP|c signa|s

¢

,,».A._‘,‘
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* The FCC Rules

The FCC regulates anédevice that emits radio _
. frequency emissions. Commercial radio equipment is
f regulated under Part 90 and amateur radio :
' equipment under Part 97. Everything else is regulated
.~ under Part 15. |

. Part 15 devices are either “unintentional emitters”
such as computers or TV receivers (they may
%enerate RF signals as part of their operation but
they aren’t intended to transmit them) or “low power
intentional emitters” such as garage door openers,
cordless phones, wireless microphones, etc. which
must transmit / receive RF signals to function.

Part 15 devices must not interfere with Part 90 and
Part 97 devices and must accept normal emissions
from those devices. '

U P e s L il i i L i

If your neighbor feels his TV is being interfered with by your transmissions from a certified Part 97 device, the FCC says it’s your
neighbor’s TV that’s the problem....

The FCC relies on the manufacturer of Part 15 devices to do the required testing and submit the results as part of the application
for Part 15 certification. Some foreign manufactories are less than comprehensive with their testing and compliance. Particular
offenders for amateur radio are grow lights, LED lights, and wall-wart power supplies. Cheap TVs from Asia are emitter offenders
and often don’t include the filtering needed to accept normal interference from Part 90 / 97 devices.
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PIERRS

+ First, carefully check your
station equipment that all
connections are tight and are
made of c]uahtg materials

* Does your TV see the
interférence?

+ While you may em loy alow-
ass fiter on your antenna
eed line, never install a filter
on your neig| or’s
equipment. That must be
one bg their service Provicler

. SnaP~on ferrite chokes are
elp ulto Prevent RF on
microphone cables and Phone
lines

Interference Mitigation

B et

it

High-pass filter: allows high frequencies to pass, attenuates frequencies below the cut-off frequency.

Low-pass filter: allows low frequencies to pass, attenuates frequencies above the cut-off frequency

There are also “bandpass filters” (attenuates frequencies above and below a specific bandwidth) and “band-reject

filters” (attenuates frequencies in a specific bandwidth, such as the FM band)
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Current Flow

Low Potential
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Currergc f(ljows from the anode to the cathode. Diodes have a threshold voltage value and current will flow when the threshold is
exceeded.

While they will normally only allow current to flow in one direction, a very high voltage applied to the cathode can cause the
diode to break down and allow current to flow in the reverse direction.
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One farad is a rather large amount of power stored in a capacitor. Capacitors capable of being charged to one or more farads are
massive and found in places like the large Hadron collider in Cern, Switzerland.

The capacitors used in most electrical circuits have fractions of a farad cagacity, usually measured in microfarads (1/1,000 of a
farad), nanofarad (1/1,000,000 of a farad), and picofarads (1/1,000,000,000 of a farad).
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The outer two pins have a fixed amount of resistance between them.

When a potentiometer is turned all the way to the left, the center conductor (also called the “wiper”) has zero resistance. Turned
all the way to the right, the center conductor has the full resistance.
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The Schottky Diode is distinguished from “normal” diodes by the “curly” cathode indicator. Note that in a Schottky Diode, the
current flows from the cathode to the anode whereas in normal
diodes, current flows from the anode to the cathode (compare #5 to #10)
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Figure T-1

The only thing this circuit does is turn on a lamp if some other part of the circuit (which isn’t shown) draws current.
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When input voltage applied to Base/Emitter, it changes the resistance between the Collector and Emitter. That then affects how
much current can flow between the Collector and Emitter

Amplification is called “gain” and is measured in “dBm”
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This circuit actually works, whereas the other two circuits are pretty much nonsense. This circuit is a trans match to make the
transmitter think it’s seeing a 50 ohm impedance.
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If the current
is increasing
Inductance

then a voltage +
opposing that change
is created by the
magnetic field

of the coil.

Inductor

One henry is a very large amount of power. Most of the inductors in today’s electrical circuits are measured in milli henries and
micro henries.
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RDT1034
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N

550 Ohm LED1
Green

E
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If a battery is rechargeable, it will say so

![Vlost p%/_ver supplies (as well as the automotive charging system) deliver 13.7 volts which will draw down to 12.5 volts when
ransmitting

47 TechClassSession3.key - October 12, 2018



48 TechClassSession3.key - October 12, 2018



Thats All for Todag!
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