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Electronics Theory & Communications

A Section 1; Basic Electronics Theory

A Section 2: Electronics & Communications
Vocabulary
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Basic Electronics Theory — Section 1

Section 1 - Outline

* Materials; Non-Conductive and Conductive
 Voltage; Direct Current (DC) and Alternating Current
« \Joltage; Direct Current (DC)

« \Joltage; Alternating Current (AC)

« Radio Waves and Frequency versus Wavelength

« Ohms Law

« Ohms Lawi Calculator

« How to determine the Type of Circuit?

« Series Circuits; How to calculate Series Resistance?
« Parallel Circuits; How to calculate ParallelResistanc®
« Electronic Components and Symbols

« Electronic Components; Units of Measure
Kirchhoffds Voltage Law
« Using a Digital Volt-Ohm Meter (VOM)
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Basic Electronics Theory — Section 1

Materials; Non-Conductive and Conductive

 Materials; Non-conductive:
- Glass
- Plastic
- Rubber
- Insulator (non-metal)
- Wood

» Materials; Conductive:
- Gold
- Copper

- Aluminum

- Salt water
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Basic Electronics Theory — Section 1

Voltage; Direct Current (DC) and Alternating Current

@ wwwi.science aid.net

N !

Direct Current Alternating Current ! 0

j:;
o |
Battery; 1.5 Typical House "
VDC, 9 VDC, Outlet: 120 VAC oo
12 VDC
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Basic Electronics Theory — Section 1

* Direct Current (DC):

Direct Current

§
’ 3

e

N

$

~

Voltage; Direct Current (DC)

Direct current or DC electricity is the continuous movement of electrons
from an area of negative (—) charges to an area of positive (+) charges
through a conducting material such as a metal wire. Whereas static
electricity sparks consist of the sudden movement of electrons from a
negative to positive surface, DC electricity is the continuous movement
of the electrons through a wire.

A DC circuit is necessary to allow the current or steam of electrons to
flow. Such a circuit consists of a source of electrical energy (such as a
battery) and a conducting wire running from the positive end of the
source to the negative terminal. Electrical devices may be included in the
circuit. DC electricity in a circuit consists of voltage, current and
resistance. The flow of DC electricity is similar to the flow of water
through a hose.
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Basic Electronics Theory — Section 1

Voltage; Direct Current (DC)

continued

* Direct Current (DC); Series and Parallel Circuits

Serles Parallel | Two loop, Voltage
udl B + multiple -|-_-_I3|I".-’IEJEI*
- = % source + —_
-
-
T |
£
VA
Combination, Battery
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X

with g
internal

resistance
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Basic Electronics Theory — Section 1

Voltage; Alternating Current

-Alternating Current (AC); AC is short for alternating current . This means
that the direction of current flowing in a circuit
is constantly being reversed back and forth.

This is done with any type of AC
/\ current/voltage source.
: The electrical current in your house is
alternating current. This comes from power
plants that are operated by the electric

company. Those big wires you see stretching
across the countryside are carrying AC current
from the power plants to the loads, which are in
our homes and businesses. The direction of
current is switching back and forth 60 times

Alternating Current

each second.
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Basic Electronics Theory — Section 1

Voltage; Alternating Current

continued

: 1 AC Cycl
Alternating Current (AC): o Y22

Formulas:

Time (T) = 1/f

Frequency (f) = 1/T

Lower Frequency Medium Frequency Higher Frequency
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Basic Electronics Theory — Section 1

Radio Waves and Frequency versus Wavelength

The Speed of Light = 299, 792,458eters/second

Formula:

Velocity

(wave) v =

Velocity (wave) :

Radio waves go through far more cycles in a second than electric current, and we need to use
bigger designation units to measure them.

We have chosen to use the metric system for such designations. One is the kilohertz (kHz),
which is equal to 1000 cycles per second.

Another common one is the megahertz (MHz), which is equal to 1,000,000 cycles per second,
which is the equivalent of also 1000 kHz. A gigahertz (GHz) is 1000 megahertz.

The obvious relationship between these units is typical of metric designation changes, being a
factor of 1000.

1,000,000 Hertz = 1000 Kilohertz = 1 Megahertz = .001 Gigahertz
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Basic Electronics Theory — Section 1

Radio Waves and Frequency versus Wavelength

continued

The Speed of Light = 299, 792,458eters/secondr 300,000,000

Wavelength (Meters) = 300/Freq. (Mhz)

Most common Amateur Radio Bands and Frequencies:
10 Meters = 300/30 (28.0 thru 30 Mhz)

15 Meters = 300/20 (21.0 thru 21.4 Mhz)

20 Meters = 300/15 (14.0 thru 15 Mhz)

40 Meters = 300/7.5 (7.0 thru 7.5 Mhz)

75 Meters = 300/4.0 (3.75 thru 4.0 Mhz)

80 Meters = 300/3.75 (3.5 thru 3.75 Mhz)

160 Meters - 300/1.875 (1.8 thru 1.9 Mhz)
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Basic Electronics Theory — Section 1

Ohms Law

Ohm's law states that the current through a conductor between two
points is directly proportional to the potential_difference across the
two points. Introducing the constant of proportionality, the

resistance, one arrives at the usual mathematical equation that
describes this relationship:

where | is the current through the conductor in units of amperes, V
iIs the potential difference measured across the conductor in units of
volts, and R is the resistance of the conductor in units of ohms.
More specifically, Ohm's law states that the R in this relation is
constant, independent of the current.

The law was named after the German physicist Georg_ Ohm, who,
in a treatise published in 1827, described measurements of applied

+

‘LI—I

voltage and current through simple electrical circuits containing
various lengths of wire. He presented a slightly more complex
equation than the one above to explain his experimental results.
The above equation is the modern form of Ohm's law.
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Basic Electronics Theory — Section 1

Ohms Law - Calculator

AMPERES (CURRENT)
OHMS (RESITANCE)
= VOLTS (ELECTROMOTIVE FORCE)

e\
R
E
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Basic Electronics Theory — Section 1

How to determine the Type of Circuit?

How can | determine the type of circuit; Series & Parallel?

Step 1 i+

m— T ¥ P

122 VDC e

source I |

R1

R3

R4

R2

RS

R6 R7

R8
__RI0

R9
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Basic Electronics Theory — Section 1

How to determine the Type of Circuit?

continued

How can | determine the type of circuit; Series & Parallel?

Starting at the source, use letters and apply at each node to indicate
connections in order to re-layout or simplify the circuit as follows:

A RL B D E
Step 2 i '
o0€6P 2 a4 + ’
12.2VDC e -
Source I
H \ F
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Basic Electronics Theory — Section 1

How to determine the Type of Circuit?

continued

How can | determine the type of circuit; Series & Parallel?

Starting at the source, use letters and apply at each node to indicate
connections in order to re-layout or simplify the circuit as follows:

A Rl g Rcc RppRre E

Step 3

12.2 VDC
Source A
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Basic Electronics Theory — Section 1

Series Circuits

How to calculate the resistance in a series circuit?

Saries ASeries resistance is the total resistance of two or more resistors that are connected end-to-
end. In such an arrangement, the resistors are chained together, that is the right lead of the
pall first resistor is connected to the left lead of the second resistor, and the right lead of the
- second resistor is connected to the left lead of the third and so on.
AThe calculation of series resistance is straight-forward. Just sum the resistance values of
each resistor in the series chain.
Aormula; R Total s= R1 + R2 + R3 + R4 + etc.
R1=1KQor 1,000 Q
Calculate the Series Resistance:
M + R Total s=R1 + R2 + R3
12.9VDC = TOZE o R Total s= 1,000 + 10,000 + 1,000,000
| or R Total s= 1,011,000 Q
! 10,000 Q
R3 =1 M Q or 1,000,000 O Step 2 j_+ | o R Total s =
- Equivalent Circuit 1,011,000 Q

12.2VDC I '
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Basic Electronics Theory — Section 1

Parallel Circuits

How to calculate the resistance in a parallel circuit?

Parallel Many networks can be reduced to series-parallel combinations, reducing the complexity in
+ calculating the circuit parameters such as resistance, voltage and current. When several
—_ resistors are connected between two points with only a single current path, they are said to
be in series. In a parallel circuit, though, the current is divided among each resistor, such
that more current goes through the path of least resistance. A parallel circuit has properties
that allow both the individual resistances and the equivalent resistance to be calculated with
a single formula. The voltage drop is the same across each resistor in parallel
AFormula: R Total p = R1x R2
+
SteQ 1 i RL+R2 Calculate the Parallel Resistance:
+ _ — R Total p=R1x R2
12.2VDC = R1 = R2 iRy
— 1K Qor 10 K Q or
I ! 1,000 Q 10,000 Q R Total p = 1,000 x 10,000
1,000 + 10, 000

Step 2 _L" R Total p = 10,000,000

_ o R Total p = 11,000
12.2VDC === Equivalent Circuit 909.09 Q R Total p = 909.09 Q

'[ |
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Basic Electronics Theory — Section 1

SeriesParallel Circuits

How to calculate the resistance in a serigzarallel circuit?

AFirst solve the parallel circuit by using the parallel circuit formula, then use the series
circuit formula to solve the series circuit as follows:

l
+ _
12.2 VDC " R1= R2 =

10 K Q or

! 1KQor
! 1,000 Q 10,000 Q Step 3

R3=1M Q or 1,000,000 Q Calculate the Series Resistance:
R Total s=R1 + R total p + R3

R1=1KQor1,000Q R Total s=1,000 + 909.09 + 1,000,000
Step 2 R Total s= 1,001,909.09
12.2VDC _+ R Total p =
' — 909.09 Q i + R Total s =

| — . .
122 \V/DC _| Equivalent Circuit 1.001,909.09 Q
R3=1M Q or 1,000,000 Q ]-
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Basic Electronics Theory — Section 1

Electronic Components and Symbols

- Resistors: A resistor "Resists electricity. Think of it as a restriction in a water pipe only for
electricity.

- Capacitors: A capacitor (originally known as condenser) is a passive two-terminal electrical
component used to store energy in an electric_field. The forms of practical capacitors vary widely,
but all contain at least two electrical_conductors separated by a dielectric (insulator); for example,
one common construction consists of metal foils separated by a thin layer of insulating film.
Capacitors are widely used as parts of electrical_circuits in many common electrical devices.

- Inductors: An inductor (also choke, coil, or reactor) is a passive two-terminal electrical
component that stores energy in its magnetic_field. For comparison, a capacitor stores energy in an
electric_field, and a resistor does not store energy but rather dissipates energy as heat.

Any conductor has inductance. An inductor is typically made of a wire or other conductor wound
into a coil, to increase the magnetic field.

When the current flowing through an inductor changes, a time-varying magnetic field is created
inside the coil, and a voltage is induced, according to Faraday’s_law of electromagnetic_induction,
which by Lenz's_law opposes the change in current that created it. Inductors are one of the basic
components used in electronics where current and voltage change with time, due to the ability of
inductors to delay and reshape alternating currents.
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Basic Electronics Theory — Section 1

Electronic Components & Symbols

Resistors: Resistor Symbol:

7=\

o
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Basic Electronics Theory — Section 1

I Fixed-val |
Electronic Components & Symbols eavate ron core

mpone RN

Variable Variac Tapped
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Basic Electronics Theory — Section 1

Electronic Components; Units of Measure

C Resistor; Resistance — Unit of Measure: Ohm or Ohms
Georg Simon Ohm (1827), German Scientist

C Capacitor; Capacitance — Unit of Measure: Farad or Farads
Michael Faraday, (1791-1867), English Inventor

C Inductor; Inductance — Unit of Measure: Henry
Joseph Henry (1797-1878), American Scientist

C  Frequency — Unit of Measure: Hertz
Heinrich Hertz (1887), German Scientist
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Basic Electronics Theory — Section 1

Kirchhoff s Voltage Law

C Gustav Robert Kirchhoff (1824-1887) - German Physicist

C Kirchhoff's Voltage Law also follows the principle of
conservation of energy and states that the sum of all of the
voltages in a complete loop of a circuit must equal zero, or the
sum of all voltage drops in a series circuit shall equal it’s

source.
R1=5VDC R1=5VAC
| R2=3VDC
— R2 =3 VAC
R2 = 4.2VDC R2=4.2VAC
Example:

Sum 12.2 VDC = VDC (R1) + VDC (R2) + VDC (R3)
12.2 VDC =5 VDC + 3 VDC + 4.2 VDC
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Basic Electronics Theory — Section 1

Using a VoltOhm Meter (VOM)

Digital Volt-Ohm Meter (VOM) Analog Volt-Ohm Meter (VOM)
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Basic Electronics Theory — Section 1

Using a VoltOhm Meter (VOM)

Reading the scales using an Analog Volt-Ohm Meter (VOM)

voltage and cumrent
; calibrations

E"-______

-..0hms range
calibrations

The calibrations on an analogue meter face
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Basic Electronics Theory — Section 1

Using a VoltOhm Meter (VOM)

Reading the scales using an Digital
\Volt-Ohm Meter (VOM)

probe) Common, or ground probe)
sockol (Dlack probe)
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Basic Electronics Theory — Section 1

Using a VoltOhm Meter (VOM)

Reading the scales using an Digital
\Volt-Ohm Meter (VOM)
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Basic Electronics Theory — Section 1

Using a VoltOhm Meter (VOM)

continued

Low resistance -+

indication

good fuse ‘ '

indication = "blown” fuse |

High resistance I

Checking your Digital Volt-Ohm Meter (VOM):
a) Place meter in Ohms (Q) position and

b) touch meter leads together (short)

c) Read meter (0.00) ohms indicates short

Internal
location of
fuse

touch probes together
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Basic Electronics Theory — Section 1

Using a VoltOhm Meter (VOM)

continued

Measuring “Resistance” using a Volt-Ohm Meter (VOM); Place Meter in the
Ohms (€2) position.

voltage and cument
; calibrations

Disconnect the power
' L _ / supply to measure the
' i resistance of an object.

-..ohms range
calibrations

o Short Circuit I
Open Circuit -

Short Circuit =0 to 5 Ohms (0.00 to 5.00)
Open Circuit = Greater than 1 Mega Ohms (1,000,000.0)
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Basic Electronics Theory — Section 1

Using a VoltOhm Meter (VOM)

continued

Measuring “DC Voltage” using a Volt-Ohm Meter (VOM); Place Meter in the
\olts position; DC for Direct Current

\Wolts DC =VVDC

Meter Scale Range Position: 20 VDC
Meter Reads: 10.03 VDC

Meter Scale Range Position: 20 VDC
Meter Reads: 12.87 VDC
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Basic Electronics Theory — Section 1

Using a VoltOhm Meter (VOM)

continued

Measuring “AC Voltage” using a Volt-Ohm Meter (VOM); Place Meter in the
\olts position; AC for Alternating Current

p— sy Blise 'y Volts AC = VAC
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Electronics & Comm Vocabulary — Section 2

Section 2 - Outline

« Electronics; Vocabulary

« Communications; Vocabulary
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Electronics & Comm Vocabulary — Section 2

Electronics; Vocabulary

Group 1 Group 2 Group 3
1.  Wire 1. \oltage 1.  Mega (1,000,000.0)
2. Diode 2. Current 2. Kilo(1,000.0)
3. Resistor 3. Resistance 3. milli (0.001)
4.  Capacitor 4. Power 4. micro (0.000001)
5. Inductor 5. Frequency 5. nano (0.000000001)
6.  Transformer 6. Direct Current (DC) 6.  pico (0.000000000001)
7. Integrated 7. Alternating Current (AC)

Circuit (IC) 8. Short Circuit

9. Open Circuit

Group 4

No Ok wbdE

Hertz
Amps
\olts
Ohms
Watts
Farad
Henry
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Electronics & Comm Vocabulary — Section 2

Communications; Vocabulary

Group 1 Group 2 Group 3 Group 4
1. Amplifier 1.  Coax 1.  Connector 1. Upper Side Band (USB)
2. Receiver 2. Meter 2. Solder 2. Lower Side Band (LSB)
3.  Transmitter 3. Power 3.  Tape 3. Continuous Wave (CW)
4.  Transceiver 4.  Audio 4.  Tube 4. Single Side Band (SSB)
5.  Switch 5. Squelch 5. Band 5. Standing Wave Ratio (SWR)
6.  Antenna 6. Radio 6. Mode 6.  Automatic Gain Control (AGC)
7. Beam 7. Frequency 7. Computer
8. Wire 8. Dial 8. Microphone
9. Balun 9. Keyer 9. Headset
10. Dipole 10.  Calibrate 10. Rotator
11. Vertical 11.  Align 11.  Power Supply
12.  Quad 12.  Tune 12.  Filter
13.  Tower 13. Mute 13. Map
14. Pole 14. Knob 14. Hot
15.  Trap 15.  Spark 15.  Shock
16. Element 16. Ground 16.  Shield
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