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Tuned C
ircuits

•
R

adios depend on the concept of tuned circuits.

•
Tuned circuits are built from

 com
binations of Inductors and 

C
apacitors w

hich have a self-resonant frequency.

•
Tuned circuits are thus able to selectively pass or block 
frequencies in transm

itters and receivers.

•
They are the basis of tuners, filters, oscillators, ATU

s etc.
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Transm
itters

•
Transm

itter concept is in the block diagram
 below

:-

•
Foundation Licence only perm

its use of com
m

ercial equipm
ent to 

m
inim

ise the risk of interference and/or out-of-band operation.

•
Avoid over-deviating, and operating PA

s into poor m
atches !!

1 - A
udio S

tage
2 - M

odulator eg  A
M

, FM
, S

S
B

3 - R
F Frequency G

enerator
4 - R

F P
ow

er A
m

plifier 

1

3 2
4

M
ic
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R
eceivers

•
R

eceiver concept is in the block diagram
 below

:-

•
R

F Front-end is critical to perform
ance. Inductors and capacitors 

create selectively tuned circuits. 

•
R

F A
m

plifier stage dom
inates the N

oise perform
ance

•
D

etection circuits for decoding A
M

, FM
 etc are different 

1 - Tuning and R
F A

m
plifier

3 - A
udio A

m
plifier

2 - D
etection 

4 - Loudspeaker

1
3

2
4
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M
odulation

•
M

odulation (or M
ode) refers to how

 audio or data inform
ation 

is superim
posed onto an R

F ‘C
arrier’ frequency

•
R

em
em

ber - the R
F C

arrier is a sine w
ave:-

v
 m

/s 

f
 H

ertz
 m

etres

v

f
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A
M

 M
odulation

•
N

ote if A
udio is too 

strong, clipping 
and distortion 
occurs

•
Sim

ple A
M

 gives 
carrier w

ith low
er 

and upper 
sidebands

•
A

M
PLITU

D
E M

O
D

U
LATIO

N
 (A

M
) - The audio signal varies the 

am
plitude of the R

F C
arrier

R
F C

arrier

A
udio Input

A
M

 S
ignal
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FM
 M

odulation

•
A

ctual am
ount of 

variation is sm
all & 

called D
eviation

•
Signal A

m
plitude is 

constant and 
doesn't carry info. 
It’s therefore less 
prone to 
interference

•
FR

EQ
U

EN
C

Y M
O

D
U

LATIO
N

 (FM
) - The audio signal varies the 

Frequency of the R
F C

arrier - its A
m

plitude stays constant

FM
 S

ignal

R
F C

arrier

A
udio Input
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C
W

 &
 FSK

 M
odulation•

Poor Edges can 
give ringing or key 
clicks

•
D

on't overdrive if  
TN

C
s used for 

Packet D
ata

•
D

ata rates are 
lim

ited by available 
B

andw
idth

•
M

orse, also called C
W

, is the sim
plest form

 of digital m
ode. 

•
FSK

, Frequency Shift K
eying, is used for higher speed ‘Packet’ data

FS
K

 S
ignal

C
W

 S
ignal

K
eyer /D

ata
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Earthing/EM
C

•
G

ood reception especially on H
F, as w

ell as EM
C

 perform
ance, 

depends on good earthing.

•
Ensure shack equipm

ent is run from
 a com

m
on m

ains earth to 
prevent earth loops - use filtered m

ains boards and ferrite 
rings correctly.

•
R

F Earths for antennas are often separate - consider earth 
stakes etc.

•
M

odern G
as &

 W
ater Pipes can give high resistance earth.

•
A

M
/SSB

 can be rectified/detected easily, so is m
ost prone to 

cause interference  - O
perate in a responsible m

anner!
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O
perating P

recautions

•
Ensure Transm

itter frequencies/m
odes are setup correctly so 

em
issions are alw

ays in band, and conform
 to bandplans.

•
R

F pow
er am

plifier outputs m
ust be connected to a correctly 

m
atched antenna to w

ork properly. U
se of the w

rong antenna 
can result in dam

age to the transm
itter.

•
Excessive A

M
 m

odulation or FM
 deviation w

ill cause 
distorted outputs, and interference on adjacent channels

•
Ensure that M

icrophone G
ain (w

here fitted) is correctly adjusted


