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Unit I Basic Knowledge of Electronics
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Lesson1 Knowing the Electronic Components

There are a large number of symbols which represent an equally large range
of electronic components.! It is important that you can recognize the more
common components and understand what they actually do.2 A number of these
components are drawn below and it is interesting to note that often there is more
than one symbol representing the same type of component.>

Resistors

Resistors restrict the flow of electric current, for example a resistor is placed
in series with a light-emitting diode (LED) to limit the current passing through the
LED. Fig.1-1 shows resistor example and circuit symbol. Resistors may be
connected either way round. They are not damaged by heat when soldering.

—ER- 1
Resistor Example Circuit Symbol
Fig.1-1 Resistor Example and Circuit Symbol

Capacitors

Capacitors store electric charge. They are often used in filter circuits because
capacitors easily pass AC (changing) signals but they block DC (constant) signals.

._1_.



Fig.1-2 shows capacitor examples and circuit symbol.

Capacitor Examples Circuit Symbol

Fig.1-2 Capacitor Examples and Circuit Symbol

Inductor

An inductor is a passive electronic component that store energy in the form
of a magnetic field. An inductor is a coil of wire with many windings, often wound
around a core made of a magnetic material, like iron. Fig.1-3 shows inductor
examples and circuit symbol.

/w b
g TR a3 g gy SR
o oo

Inductor Examples Circuit Symbol

Fig.1-3 Inductor Examples and Circuit Symbol

Diodes

Diodes allow electricity to flow in only one direction. The arrow of the circuit
symbol shows the direction in which the current can flow. Diodes are the
electrical version of a valve and early diodes were actually called valves. Fig.1-4
shows diode examples and circuit symbol.

T

B TREE™

Diode Examples  Circuit Symbol

Fig.1-4 Diode Examples and Circuit Symbol

Transistors

There are two types of standard transistors, NPN and PNP, with different
circuit symbols. The letters refer to the layers of semiconductor material used to
make the transistor. Fig.1-5 shows transistors examples and circuit symbols.

Transistors Examples Circuit Symbols

Fig.1-5 Transistors Examples and Circuit Symbols



Integrated Circuits (Chips)

Integrated Circuits are usually called ICs or chips. They are complex circuits
which have been etched onto tiny chips of semiconductor (silicon). The chip is
packaged in a plastic holder with pins spaced on a 0.1" (2.54mm) grid which will
fit the holes on stripboard and breadboards.? Very fine wires inside the package
link the chip to the pins. Fig.1-6 shows integrated circuits examples.

8 7 8 5 1413121110 9 8

1234 12846567
Fig.1-6 Integrated Circuits Examples

Light Emitting Diodes (LEDs)

LEDs emit light when an electric current passes through them.

LEDs must be connected the correct way round, the diagram may be labelled
“a” or “+” for anode and “k” or “-" for cathode (yes, it really is “k”, not “c”, for
cathode!). The cathode is the short lead and there may be a slight flat on the
body of round LEDs. Fig.1-7 shows LED example and circuit symbol.

LED Example Circuit Symbol

Fig.1-7 LED Example and Circuit Symbol

Other Electronic Components

Fig.1-8 shows other electronic components examples and circuit symbols.

Variable
Resistor

Speaker

Microphone %V . D
7% . LL[Q

Fig.1-8 Other Electronic Components Examples and Circuit Symbols



Fuse

Bulb/Filament

Motor

Solenoid

Switch 1808 PR S 1

Fig.1-8 Other Electronic Components Examples and Circuit Symbols (48

«

New Words
electronic adj. HTFH, BHTERN
electronics n. M, B¥, BTN
component n. & adj. B4y, JofEs R, MR
symbol n. %S, &, BRI
resistor n. F BH 2%
restrict vt. P, 23R, PRE
current n. HL
series n. e, R, AB, 4%
light-emitting diode RIG—HRE
capacitor n. HLA 2%
charge n. HL A
AC(=Alternating Current) R
DC(=Direct current) HRE
inductor n. RS, HRK
magnetic adj. BERY, BHREMER, BRTIAKN
fleld n. %
diode n. ZIRE
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valve n. HTE, ETE

transistor n. e
integrated adj. ZEM, BEY
circuit n. B2

chip n. riyay
semiconductor n. F A
silicon n. B, B#xE
anode n. PHtR, IER
cathode n. Bk
microphone n. Y ES EFRER
speaker n. YirEds, W
fuse n. R 22, B4
filament n. Moz, T4
motor n. AL, HBhHL
solenoid n. BRER
switch n. FFr

Notes

. There are a large number of symbols which represent an equally large range
of electronic components.

REFRENRS, REARZHETCRME.

. It is important that you can recognize the more common components and
understand what they actually do.

RE YU 2 B AR T A T S R R R .

- A number of these components are drawn below and it is interesting to note
that often there is more than one symbol representing the same type of
component.

THEHT —SHE7 a8, ReERR—NEBHIE, HHEEDM S TLIRE
AHFRAY TR

. They are complex circuits which have been etched onto tiny chips of
semiconductor (silicon). The chip is packaged in a plastic holder with pins
spaced on a 0.1" (2.54mm) grid which will fit the holes on stripboard and
breadboards.

ENRBEAEM DL SR R BA LRI, %00 R B — A
RFE, HIIMEERN 0.1 %~ (2.54mm), ﬁﬁ%l‘ﬂ*&%ﬁ%ﬁ?%ﬁﬁ%%ﬁﬁﬁ
FLEE



j Exercises

1. Write T (True) or F (False) beside the following statements about
the text.

a.

Ta "0 Q0C

One symbol represents a type of component.

Resistors are damaged by heat when soldering.

Capacitors are not often used in filter circuits.

Both capacitor and inductor are passive electronic components.
Inductors store electric charge.

Diodes allow electricity to flow either one direction.

Diodes also are called valves.

. The symbol of NPN and PNP transistors is same.

ICs are complex circuits which have been etched onto tiny chips of

semiconductor.

j-

LED is one type of diodes.

2. Match the following terms to appropriate definition or expression.

a0 oo Ww

€

. AC 1. atiny “chip” containing many individual circuits
which work together to perform a function
DC 2. a material that is neither a conductor nor an
insulator
semiconductor 3. the direction of current is constant
. IC 4. a portion of space surrounding a body in which
the forces due to the body can be detected
field 5. it changes polarity periodically
. Fill in the missing words according to the text.
In the common components, may be connected either way round.
is a passive electronic component that store electric charge.
Inductors store energy in the form of
Diodes allow electricity to flow in direction.
The of the LED is the short lead and there may be a slight flat on

the body of round LEDs.

4.

Translate the following sentences into Chinese.

a. Modern advances in the fields of computer, control system, communication
have a close relationship with electronics.

__6__



b. The field of electronics includes the electron tube, transistor, integrated
circuit and so on.

c. Although resistors, capacitors and inductors form important elements in
electronic circuit, it is essential to know something about resistance, capacitance
and inductance.

d. Electronic technology is developing rapidly in the world. And electronics
industry is equipped to make yet another giant step forward.



Lesson 2 Current, Voltage and Resistance

The flow of electrons through a conductor is called a current.! Current flow is
represented by the letter symbol I. The basic unit in which current is measured is
the ampere (amp).? One ampere of current is defined as’ the movement of one
coulomb (6.28x10'® electrons) past any point of a conductor during one second
of time.

When it is desirable to express a magnitude of current smaller than the
ampere,* the milliampere (mA) and the microampere (JA) units are used. One
milliampere is equivalent to one-thousandth (0.001) of an ampere, and one
microampere is equivalent to one-millionth (0.000001) of an ampere.

The term voltage (represented by the letter symbol U) is commonly used to
indicate both a difference in potential and an electromotive force. The unit in
which voltage is measured is the volt. One volt is defined as that magnitude of
electromotive force required cause a current of one ampere to pass through a
conductor having a resistance of one ohm.’

A magnitude of voltage less than one volt is expressed in terms of millivolts
(mV) or microvolts (4V). Larger magnitudes of voltage are expressed in kilovolts
(kV). One kilovolt equals one thousand volts.

The opposition to current is called electrical resistance and is represented by
the letter symbol R. The unit of resistance is the ohm, a term that is often
expressed by using Q.% One ohm is defined as that amount of resistance that will
limit the current in a conductor is one ampere when the voltage applied to the
conductor is one volt.” Larger amounts of
resistance are commonly expressed in kiloohm I R
(k@) and in megohm (MQ ). >

The relationship between volts, amperes,
and ohms can be represented by * Ohm’s Law”.®

Ohm’s Law states that the ratio of the voltage  + U -
between the ends of a wire and the current Fig.2-1 Current, Voltage and
flowing in it is equal to the resistance of the wire. Resistance

Now, we can say that when a given voltage is applied across the ends of the wire,
an electric current always flows along it, and the value of this current depends on
the resistance of wire(as shown in Fig.2-1).




w

New Words

conductor n. Sx, R

symbol n. 5, &, BIE
ampere n. e

coulomb n. PE£

magnitude n. X, BE, EX, 'K
equivalent adj. HER, HER, ZEHN

voit n. REF

Notes

. The flow of electrons through a conductor is called a current.

IR AR Y L SRR O B AL

. The basic unit in which current is measured is the ampere (amp). BE&HERKZE

AT RIS
fJ71 in which current is measured & EiEMNA), B unit.

. to be defined as: %+ TEXA, FELEREENG].
. When it is desirable to express a magnitude of current smaller than the

ampere...
it BEXEE, FERX to express a magnitude of current smaller than the
ampere RLEEEREE.

. ...required cause a current of one ampere to pass through a conductor having

a resistance of one ohm.
(1> £%4rH required, RYEEEE, B electromotive force; (2) having a

" resistance of one ohm EIE-RGEE, H4/ETEE, 54 conductor.

..term that is often expressed by using Q.

4 ohm HIFEIALEE, L that is often expressed by using Q £EEMNA, B

term,

..that will limit the current in a conductor is one ampere when the voltage
applied to the conductor is one volt. ,

E/MA], BH amount of resistance, X+ when the voltage applied to the
conductor is one volt ZiHAPREMNF].

The relationship between volts, amperes, and ohms can be represented by
" Ohm'’s Law”.

REE. IR 2 (B R 2 v FIRK G e R .



RReR 2R, BI. P TRERUER, B: R=U/I (U=IRE I=U/R).

Y 4
5 /% Exercises

1. Write T (True) or F (False) beside the following statements about

the text.

a. Current flow is represented by the letter symbol I.

b. One milliampere is equivalent to one-thousandth (0.001) of an ampere,
and one microampere is equivalent to one-billionth (0.000000001) of an ampere.

c. The term voltage is commonly used to indicate a difference in potential
but electromotive force is not.

d. One kilovolt equals one thousand volts.

e. The opposition to current is called electrical resistance.

f. Larger amounts of resistance are commonly expressed in kiloohm (kQ)
and in megohm (MQ).

g. The flow of electrons through a conductor is called a resistance.

h. One volt is defined as that magnitude of electromotive force required
cause a current of one ampere to pass through a conductor having a resistance
of one ohm.,

2. Match the following terms to appropriate definition or expression.

a. current 1. electromotive force

b. amp 2. the relationship between volts, amperes,
and ohms

c. voltage 3. the flow of electrons

d. ohm 4. the unit of resistance

e. Ohm’s Law 5. the unit in which current is measured

3. Fill in the missing words according to the text.

a. One ampere of current is defined as the movement of coulomb
(6.28x10'8 electrons) past any point of a conductor during _____ second of time.

b. One milliampere is equivalent to (0.001) of an ampere,
and one microampere is equivalent to (0.000001) of an ampere.

c. One volt is defined as that magnitude of electromotive force required
cause a current of one to pass through a conductor having a
of one ohm.

d. One ohm is defined as that amount of that will limit the current
in a conductor is one ampere when the applied to the conductor is




