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Chapter I Fundamentals of Electronics
Technology

Unit 1 Current, Voltage and Resistance

Text

The primary purpose of an electric circuit is to move or transfer charges along specified paths.!"!
This motion of charges constitutes an electric current. Current flow is represented by the letter
symbol /, and it is the time rate of change of charge, given by I=dgq / dt. The basic unit in which
current is measured is ampere (A). An ampere of current is defined as the movement of one
coulomb (6.28 X 10'® electrons) past any point of a conductor during one second of time. ¥ The
milliampere (mA) and the microampere (LA) units are also used to express a magnitude of current
much smaller than the ampere. One milliampere is equivalent to one-thousandth of an ampere,
and one microampere is equivalent to one-millionth of an ampere.

We shall define voltage “across” an element as the work done in moving a unit charge (+1 C)
through the element from one terminal to the other. The term voltage (represented by the letter
symbol U') is commonly used to indicate both a potential difference and an electromotive force. The
unit in which voltage is measured is volt (V).! 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.[*! Besides the volt, smaller or larger magnitude of voltage are expressed in
millivolts (mV), microvolts (uV) or kilovolts (kV).

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. "™ The value of resistor is
called resistance and is represented by the letter symbol R. Resistance is measured in ohms; the
symbol of ohm is omega (). 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.[ 1 Q is
quite small, so resistor values are often given in kiloohm (k€2) or megohm (MQ2)

“Ohm’s Law” is one of the fundamental laws of electronics, and pertains to the relationship
between current, voltage and resistance in an electrical conductor. This relationship states that
“Current=Voltage / Resistance”. Ohm’s Law states that the ratio of the voltage between the ends of
a wire and the current flowing in it is equal to the resistance of the wire. The usual way of
expressing this in mathematical termsis “/=U/R ™, and “U = IR ”or “ R =U /I "are also used.



New words and phrases

current [karont] adj. BLZEN: HEHK n BB, K. K. B) &
constitute [konstitju:t] ve. 4%, MIK: (Edr. &7

represent [repri'zent] v. RI; RE: R vi. V/HEBI KE
voltage ['vaultid3] n. HFE

diode ['daioud] n. —H#&%

circuit ['sa:kit] n. HE%

transfer [trens'fa:] ve. ¥, B3

charge [tfa:d3] n. Bef; BB HLAF v fFFRE v BA, ZHE
specify ['spesifai] vt. $85€: FU%&: TEMPEI; - FUA BB B
symbol ['simbal] n. 2, S4F

ampere ['‘®mpes) n. Z[#]

milliampere [mili'empes] n. 2257

microampere ['maikrou'empes] n. 4%

coulomb [ku:lom] n. FE[€]

magnitude ['megnitju: d] n. &, K/

element ['elimont] n. JE&, G

terminal ['to:minl] n. 23, sk

ohm [sum] n. PK[#%]

megohm ['megoum] . JKBK[#5]

millivolt ['miliveult] n. ZE{R[4%]

microvolt ['maikrauvault] n. #{k

kilovolt ['kilouvsult] ». TIR[EF

pertain [pa:'tein, pe-] vi. i&&; BF: XF

resistor [ri'zisto] n. Ha[FH 3

ratio ['reifiou, -fou] n. H, M

be represented by  H-+---- KR
be equivalentto %F
in series with  Fll------ B3 £

pertainto &H&F

Technical ’_l‘erms

electric circuit Hy T4 %

electric current  HLI

potential difference HLf7 &
electromotive force  Hzh#A
light-emitting diode (LED) Kk -#B&
Ohm’s Law BR&B g4



Notes

[1] The primary purpose of an electric circuit is to move or transfer charges along specified paths.

BESC: B R B R A R B AR B B3 LR

B PN RRER X RMA T R G EERIE.

transfer FRAMERNIASL, ERTCUAELR. (ELARMEERHENT.

data transfer BAEA%1%; BB, BBEH, BRAAR

bulk transfer KBURRFHZ: BEEHIE: e, HEER

file transfer SUHARHE: PIFMEH: SUIEE, XHEB

Translation is not simply a transfer of language pattern but that of culture pattern and the
process of culture exchange. B BANRE SHR AN, TR TR B W
22

[2] An ampere of current is defined as the movement of one coulomb (6.28 X 10' electrons)
past any point of a conductor during one second of time.

P 1A HIIESUR: 5 1s 1 1C(6.28 X 10" A s T ot g5t S O AT4] — A B
HLU -

[3] The unit in which voltage is measured is volt V).

B ERHE R BRALRRBFIYV).

BiM: A% in which voltage is measured 17+ &R {5 FHEEMNG], i
unit,.

[4] 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.

B30 1A RIRTUE Y 1080 S4B a3 U 1V,

. AJH required 784 /5 B e, 151 electromotive forces having a resistance of one
ohm B 7 H BEME /S BE 18, B conductor.

magnitude FERL “&, BME”, WM. DC magnitude B FRIEE.

We actually do use the duration of shaking to estimate the magnitude for some small
carthquakes. BATTHIBH 6 H RS REAENT (] R fi i — L/ N BUHL R B 72 25

[5] For example, a resistor is placed in series with a light-emitting diode (LED) to limit the
current passing through the LED.

PO W, 5RGT AR (LED) # A B PSS BRI T i LED (s

WAH: @, in series R A EE HRRE.

(6] 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.

B0 1QIE R 1V B ERINZE S LR 1A B R T R 5 4 G P
=

B A, B that 3] B EBEMA. 1M amount of resistance, when 5| S H R E
PINGI

be defined as & “#iE X A7, 0.



Inventory can be defined as “stocks used to support production, support activities and customer

service”. FEREE X AHAE. BB UKE P REHIFE.

Exercises

I. Answer the following questions according to the text.

1. What forms an electric current?

2. Which symbol is used to indicate both a potential difference and an electromotive force?

3. Besides the volt, what are expressed in millivolts (mV), microvolts (uV) or kilovolts kv)?

4. How is a resistor placed with a light-emitting diode (LED) to restrict the current passing
through the LED?

5. Can you describe the Ohm’s Law? What is it?

II. Decide whether the following statements are true (T) or false (F) according to the
text.

1. The flow of electrons through a conductor is called an electric current.

2. The term voltage is usually used to show a potential difference but not electromotive force.

3. One millivolt is equivalent to one-thousandth (0.001) of a volt, and one microvolt is
equivalent to one-billionth (0.000000001) of a volt.

4.1 Q is quite small so resistor values are often given in kiloohm (k) or microohm (u2).

5. Ohm’s Law expresses that the ratio of the voltage between the ends of a wire and the current
flowing in it equals the resistance of the wire.

6. The unit in which resistance is measured is ohm (€2).

III. Choose the best answer for the following sentences.

1. Electrons, as one knows, are minute (f/]>]) charges of electricity.
A. reverse B. positive C. negative
2. The unit of voltage, or potential difference, as is sometimes called, is the volt.
A. who B. they C. it
3. The switch, resistor(HFH#%) and wire a circuit.
A. made of B. are composed of C. constitute
4. Matter is made up of atoms, which a number of fundamental particles.
A. are composed of B. comprised C. compose of
5. The flow of electrons electric current.
A. ismade up of B. makes up C. consist of
6. A resistor is an electrical component that the flow of electrical current.
A. increases B. resists C. changes
7. The electromotive force or EMF is measured Volts.
A. in B. on C. at
8. “Ohm’s Law” the relationship between current, voltage and resistance in an
electrical conductor.
A. pertains to B. state C. described



IV. Translate the following sentences into English.
1. BERXARIER R REAEREEH.

. FLPHERAI /MY HBRL, ‘

. VTR E MR BN B 1% e s B R IR

. e E R TENREAN R .

BN

Translating Skills

R EEMERES A%

MR —MEAE, NEERBREEFNEE, A MESREEREEAER. X
BAEBRFH DM Y)ERNERIEERNARS TR, FEHUIEMBNERM L, Rirhizm%
SCEF RSO WIRB IR S B IS .

1. BRI

BB MR E T ERE ) < S8sE. IR ANE,

B, HEBEETEXANE, B#HLIHERIENA RSB MERLRIAHE, RET
BACESUEM); BB REFIRMERGE, RERIHAKEH.

Wi, BIHREFECE S WAUER S E, e,

S ERARRAE K, B— AW BEMARIGN, EESFEHE: WWHARSE,
MR IR E RN A S XM, Bk E TR . Bl

The electric resistance is measured in ochms.

W ) RPUE BRI R

IEPF: FBH R S A R R .

All metals do not conduct electricity equally well.

Wi eReRATREAR%ET.

E¥: HERENSREHRFLTHSE,

The moment the circuit is completed, a current will start flowing the coil.

Ed: BB, BRIFHRRnLE.

Some special alloy steels should be used for such parts because the alloying elements make
them tougher, stronger, or harder than carbon steels.

ER: XRTATTRARLRRNE SN, FAESnERREMryE. 8. 8.

MELEBIRATLGERME B, AREEMS, HARZERE, UEFCHTEh, HiE
EBEFIRXEERE. o, SREREHREREE. i, # 1 P “@BE” 2loAE
SERIA, ARERMRFEE,

2. MRS

BIRH g — ki A Hi%¥ (literal translation) FIE % (free translation). Hi¥, BIfg
“BEBETHRXAR, WEETRIKEX” MBF: &%, RERLBETEXMAE, A
At F IR SCHI .

BTN R S LR FM T, RERNSEE, FERFRNRERE. NE—NM)T7¥R
v, BEFFERAER RO, WA EE A s E] R HEH DL BRI

EETEMEF.



Milky Way REB&h “8R”7 (i), NATHEAN “HFPh7.
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New uses have been found for old metals, and new alloys have been made to satisfy new
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The ability to program these devices will make a student an invaluable asset to the growing
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The computer took over an immense range of tasks from workers muscles and brains.
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Vibration has worked some connection lose.
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In any case work doesn’t include time, but power does.
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Like charges repel each other while opposite charges attracted.
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Reading

Conductors, Insulators and Semiconductors

Any substance, which allows electrons to flow freely through its structure, is called a
conductor. In general, metals are good conductors. A definite relationship exists between good
conductors and their atomic structures. In good conductors, the outer-ring electrons, which are
alse-called valence electrons, may be released from their orbits with relative ease. Atom with 1, 2
and 3 outer ring electrons, and therefore most metals are good conductors.

Substances which prevent the passage of electrons through their structures are called
insulators. Insulators have very few easily removed electrons in their outer rings. There are no
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perfect insulators: first, because of the presence of impurities (foreign materials) which can never
be entirely removed; and second, because even a small amount of heat will cause a certain
number of valence electrons to be freed from their atoms.

Insulators generally have very stable atomic structures, of which the 4-electron outer-ring structure
is typical. In such a structure, there is an absence of easily removed electrons. Examples of good
insulators are certain compounds of carbon and diamond, which has a similar atomic structure.

Semiconductors are a group of materials, which conduct electrons poorly and therefore cannot
properly be classified either as conductors or insulators. Generally, semiconductors differ from
insulators in that their outer-ring electrons can detach themselves from their orbits more easily than
in insulators. Typical semiconductors materials are germanium and silicon.

Impurities may be added to pure semiconductors. This results in semiconductor materials,
which may either have an excess of free electrons or a deficiency of orbital electrons. When an
excess of electrons is present we call the material N-type: when lack of orbital electrons occurs,
we call the material P-type. Both N-type and P-type semiconductors are made by treated
materials. The addition of impurities to semiconductors is called doping.

New Words and Phrases

insulator ['insjuleito] n. ZE%4k; MBELL TIERTA

atomic [a'tomik] adj. JRFHI, JRFREHY: TARIF19

valence ['veilons] n. s RFHrs &M B

impurity [im'pjusrati] n. #4JHi; A8f; ik

diamond ['daismand] n. #i45, £NIf; FEH#; adj. ERIHEK
conduct ['kondAkt, kon'dAkt] vi. #740; SH v B n TH; LH
compound ['ko mpaund, kam'paund] v¢. {8 & &)k n. EW: REY
detach [di'teetf] vt. 738: JRiE: fHHR

classify [klesifai] ve. 32; 4%

germanium [d39:'meiniom] n. $#: $#GE 32 55L&, F5 Ge)
silicon ['siliken] n. #E; EE/LE (14 50E, 9 SD

deficiency [di'fifonsi] n. BRZ; NEHIEH: SLBGE, BA

orbital ['0 :bitol] adj. FIBEKI; HRERY

excess [ik'ses,ekses] a. ABKI; MK o HBil, HEE, oSF, S8
doping ['deupin] n. (F=J4E) BIF, MEMIAL: R EMTHRE
outer-ring 4hE, SME, ShE, SMUEME

N-type N &

Exercises

I. Answer the following questions according to the text.
1. What is called a conductor or an insulator?
2. Why are metals generally good conductors?



3. Why are there no perfect insulators?

4. What are typical semiconductor materials?

5. How to make both N-type and P-type semiconductors? What is called doping?
I1. Translate the following phrases and expressions.

1. a number of valence electrons

2. be released from their orbits with relative ease

3. the 4-electron outer-ring structure

4. not be classified either as conductors or insulators

5. either have an excess of free electrons or a deficiency of orbital electrons



