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Unit I  The Basic Structure of Semiconductor Crystal 1

Unit1 The Basic Structure
of Semiconductor Crystal

1.1 Diodes

Warming up

Read the words and expressions.

P-type P-%>) Gk N-type N-ZIf F{fk
PN junction PN &% current H3, 7

diode 45 anode PH, 1EH
cathode BHH, Ttk semiconductor - {4
electrode HL rectification i
alternate current (AC) ACHiHE LED %6t

Reading

Read the text and finish the exercises.

Diodes

When P-type and N-type materials are placed in contact with each other, the PN junction
allows current to flow only in one direction, creating the basic diode. The contact to the P-type region

is called the anode, while the contact to the N-type region is called the cathode ( Figure 1 —1).

P-type N-type
Anode silicon silicon Cathode

o | —0
Anode Cathode

Figure 1 —1 Structure and symbol

A diode is an electronic semiconductor device with two electrodes called the anode and the
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cathode. It is used in rectification of alternate current signals, conversion of solar power to electricity
and used in electronic circuits. A light-emitting diode (LED) is the most common one we can see in

the daily life. It emits visible light when an electric current passes through it.

Exercises

I . Answer the questions.

(1) What is the PN junction?

(2)How many electrodes are there in a diode? What are they?

(3) Which electrode leads to the P-type region? Which to the N-type region?
II. True or False.

(1)PN junction allows current to flow freely.

(2) A diode is an electronic semiconductor device.

(3)LED emits invisible light when an electric current passes through it.

. Translate the following expressions into English.

(1)
(2) K —E
(3) WLt
(4) FHR
(5) Btk

! Notes
electronic [ ilek'trpnik ] adj. HFH)
device [ di'vais ] n. %HE; K&
emit [i'mit ] o, R K8
conversion [ kon'vazfn] n. A8He | FEAR
solar power [ 'saula-'pava ] KPBHEE
electricity [ ilek'trisati | n. HH
electronic circuits [ i/lek'trpnik-'s3:kits ] H,F 5, B
visible light [ 'vizabl ] ERS;

1.2 Transistors

Warming up

Read the words and expressions.
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transistor A%, MIE=RE, =S emitter & 51}

base F:AKk collector £ H %
element JG{4 function A 8¢ 1E
amplifier LK 2% switch JF &

2 ? Reading

Read the text and finish the exercises.

Transistors

A transistor is the new form of a Triode. A diode consists of an N-type semiconductor and a
P-type semiconductor that are placed together, while a transistor is a three-layer semiconductor
device which is separated by two PN junctions. It has three electrodes, emitter, base, and
collector, and the regions are respectively called emitter, base, and collector. Transistors exist in
PNP type and NPN type (Figure 1 -2).

Pay attention to the arrows below (Figure 1 —3). The design of a transistor allows it to function
as an amplifier or a switch. Therefore, we can say a transistor is a control element which is mainly
used to control the amount of the current. Field-effect transistors ( FET) and bipolar junction

transistors ( BJT) are two main types of them.

C(collector) C

N Base-Collector

B junction
P B B B

(base) Base-Emitter
N . . P
junction
NPN PNP
E(emitter) E
(a) NPN (b) PNP

Figure 1 -2 Structure Figure 1 -3 Symbols

Exercises

I . Draw transistor’s structure, then mark its electrodes and the arrow.
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II. Answer the questions.
(1)How many PN junctions are there in a transistor?
(2)Can you name the three electrodes of a transistor?
(3) What’s the function of a transistor?

. True or False.
(1) A transistor is the same as a diode.
(2) Emitter is always negative.
(3)FET is a kind of a transistor.

IV. Translate the following expressions into English.
(1) =t
(2) K A%
(3) K
(4) Heth
(5) Stk
(6) A

S

N
w Notes

triode [ "trai,oud ] n. =HE; —WHESE
three-layer =21

respectively [ ris'pektivli | adv. £ BHL; &4 435
control element ['elim(2)nt] #=H oo

field-effect transistors [ treen'ziston | RN AR E

bipolar junction transistors [ ;bai'paula(r) ] KU 5 ) A

1.3 The Silicon Controlled Rectifier

Warming up

Read the words and expressions.

silicon <k > i rectifier AN
silicon controlled rectifier FJ %%, REV RS  thyristor < 3 > SR RS
value {8, ${H voltage HiJE , fRAFEL

@ Reading

Read the text and finish the exercises.



Unit 1  The Basic Structure of Semiconductor Crystal 5

The Silicon Controlled Rectifier

The most common type of thyristor is the silicon controlled rectifier (SCR). SCR is a four-layer

semiconductor which forms PNPN or NPNP

structure. It has three PN junctions (J1, J2 and J3) A

and three electrodes, the anode A, the cathode K, I K G

and the control electrode G ( Figure 1 —4). " ¥ Z
The outermost layers of the P and the N regions N 7

lead to the anode and the cathode respectively, and 2 p A

the middle of the P leads to the control electrode. 3 N N

That is to say, SCR is a current controlling device.

Because SCR can handle high values of current
K
and voltage, it is widely used in industries as

controlled rectifier, phase control of the signals, Figure 1 -4 Structure and symbol
switching of electronics devices and so on.
\ !

v

Exercises

I . Speak out the names of the following components.

(1)

c ¢

b b
29

e e
(2)
(3)

Anode
Gate

Cathode

II. Answer the questions.
(1)Is SCR the most common type of thyristor?
(2)How many PN junctions are there in SCR?
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(3)How many electrodes are there in SCR? What are they?

M. True or False.

(1)SCR is a four-layer semiconductor with four electrodes.
(2) A stands for anode, K for cathode, and G for control electrode.
(3)SCR can control the current which passes through it.

IV. Translate the following expressions into English.

(1) ATk
(2) LI

(3)f =k
(4) M¥E

(S)fdime

m Notes

outermost

handle

controlled rectifier
phase control
electronics device
silicon

rectifier

voltage

[ 'auto;maust |
['heend(2)1]

['silik (o) n]
[ 'rektifaia ]

[ 'vaultidz |

adj. FHMATRY

v. #BAE, i
QIEZE Sk
AR 4%
MR E

n. [fe%#] B EETR

n. [HL] BERAR

no [H] BJE
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Unit 2 Circuit

2.1 Simple DC Circuit

" Warming up

Read the words and expressions.

resistant HI,fH circuit H %
direct-current (DC) B voltage Hi &
current Hi i Ohm’s law RiH}E

resistor in series circuit FFH &8 BX HE 1% resistor in parallel circuit F, BH 35X 6, #%

Reading
Read the texts and finish the exercises.
Resistor in Series Circuit

Resistors can be connected in series: that is, the current flows through them one after another.
The following circuit shows three resistors connected in series, and the direction of current is

indicated by the arrow (Figure 2 —1).

(a) Resistor in series circuit (b) Equivalent circuit

Figure 2 -1



Resistor in Parallel Circuit

Resistors are said to be connected together in “Parallel” when both of their terminals are

respectively connected to each terminal of the other resistor or resistors ( Figure 2 -2).

—_— 1 R, R

[ —
a|l—s I, R, b

 — =

—_— 1’ Rs 1 i

b
+ U -
+ U -
(a) Resistor in parallel circuit (b) Equivalent circuit

Figure 2 -2

Ohm’s Law Application
Ohm’s law states that the voltage across the resistor is equal to the current through the resistor

multiplied by the value of the resistance. It is the very basic electrical units we work with. Ohm’s

law is given by: U =IR.

Exercises

1. Read and match.

(1)e4 C ¢ A. series circuit
] -
i S
& - o
.
1,1 111 1,[
2),
R, R, R,
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Y |
(3) . ®—1 l& parallel circuit|

*

II. Answer the questions.

(1) How many resistor circuits are mentioned in these passages? What are they?
(2) If resistors are connected in series, is the circuit called resistor in series circuit?
(3)Can resistors be connected together in “Parallel” ?
(4) What does Ohm’s law state?
. True or False.
(1) Resistor in series circuit means that resistors are connected in series.
(2)Ohm’s law defines the relationship between power, voltage, current and resistance.
(3) Resistor in parallel circuit means the current flows through them one after another.
IV. Answer the following question.
A nine volt battery supplies power to a cordless curling iron ( T4 ¥ A& #%) with a resistance of
18 ohm. How much current is flowing through the curling iron?

sketch ;

- m
=18
9 volt <v> R=18 ohm

bitery curling iron

V. Translate the following expressions into English.
(1) A
(2) HLi%
(3) H¥
(4) )&
(5) ik
(6) HLI
(7) BRAE E =

S5
im Notes

resistance [ri'zist(9)ns | n. HPH; #%PT; HEPLH
resistor [ ri'zista | n. [ H] HPHAY
indicate [ 'indikeit ] vt. W, $5 1 TN ; 2RAE




