


Your Answer Should Be:

A6-24. A very important distinction between the mos
fet characteristic curves and ordinary transistor
characteristic curves is that the running vari-
able in a mos fet is voltage, while it is current
for ordinary transistors. This parameter is the
input signal to a mos fet and the common-emit-
ter transistor circuit.

Basic Circuits

Just as with transistors, there is an unlimited number of
circuits that could utilize the fet. Applications include audio,
rf, switching, logic, and timing circuits. Fig. 6-25 shows a
simple, basic audio amplifier. Resistors R1 and R2 establish
the quiescent-point voltage at the gate. The a-c signal to be
amplified is superimposed on the gate bias, and the amplified
output signal is taken from the drain terminal.

A switching circuit is shown in Fig. 6-26. This circuit uses
both an N-channel fet and a P-channel fet. As the input
signal switches from zero to V volts the output switches
from V volts to zero, thus performing a simple inversion
function. Fet’s are found in more and more computers, per-
forming all the required logical functions.

Fig. 6-25. Typical jfet amplifier circuit.
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The two circuits mentioned are intended to show how an
fet is connected in a circuit. The range of applications of
fet’s broadens continuously. Since it has a very high input
impedance, the fet is ideally suited for audio and instrumen-

l P-CHANNEL
MOS FET

A IS - . L

N-CHANNEL
MOS FET

Fig. 6-26. Complementary circuit using mos fet’s.

tation applications where the junction transistor is not too
successful. The high input impedance also allows timing cir-
cuits with very long time constants to be designed in the gate
circuit. The fet is not capable of handling large powers as
are some of the power junction transistors, nor is it capable
of very high frequency operation as are some of the junction
transistors. However, it is finding its way into more equip-
ment as new manufacturing techniques allow its price to be
competitive with other devices.

Q6-25. Many of the applications of the fet make use of
itsvery . input impedance.

Q6-26. Name two limitations of the fet as compared to
the regular junction transistor.

189






4.

SJI

cause when the device has been activated, it stays that

way until anode current is interrupted.

a. The silicon controlled rectifier will stay in the conduct-
ing mode (anode current) even though the
signal is removed.

b. The silicon controlled rectifier will assume the blocked
condition when the _ current is interrupted.

The unijunction transistor consists of a single P-N junc-

tion. However, it has a lead attached to each end of the

N-type material. The input is applied to the lead con-

nected to the P-type material, called the emitter. When

this voltage reaches a certain level, the unijunction fires
and exhibits a negative-resistance characteristic. This
gives it the capability to be used as a relaxation oscillator.

a. The unijunction transistor fires when the amplitude of
the trigger applied between the and
is large enough to forward bias that junction.

b. In its most common application, the unijunction is
used as a relaxation oscillator whose frequency of op-
eration dependsona (an) ____ time constant in
the emitter circuit.

There are basically two types of field-effect transistors.

They are the junction type and the insulated-gate type.

Both types have similar characteristics, but the internal

mechanisms are different. The characteristics of the fet

are much like those of a pentode vacuum tube. Probably
the most distinguishing feature of the fet is its very high
input impedance.

a. Whereas the ordinary junction transistor is a current-
controlled device, the fet is controlled by an electric

supplied by the gate circuit.

b. Draw the symbol for an N-channel mos fet, labeling
all the leads.

¢. The characteristics of a mos fet resemble closely the
characteristics of a __ vacuum tube.
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1a.

2b.

3a.

3b.

4a.

4b.

5a.

5b.
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SUMMARY ANSWERS

ANODE
ANODE CATHODE
ZENER DIODE GATE
CATHODE
. BASE 2 SILICON CONTROLLED RECTIFIER
EMHTER-——@:: DRAIN
BASE 1 G”E_@:
SOURCE
UNIJUNCTION TRANSISTOR FET

The zener diode exhibits a constant voltage when it
reaches the breakdown region.
E
=R,
R; = 1000 ohms
E = Value of zener breakdown voltage = 10 volts

E 10 volts

Therefore I = E = m
The silicon controlled rectifier will stay in the conduct-
ing mode (anode current) even though the gate signal
is removed.
The silicon controlled rectifier will assume the blocked
condition when the anode current is interrupted.
The unijunction fires when the amplitude of the trigger
applied between the emitter and base 1 is large enough
to forward bias that junction.
In its most common application, the unijunction is used
as a relaxation oscillator whose frequency of operation
depends on an RC time constant in the emitter circuit.
Whereas the ordinary junction transistor is a current-
controlled device, the fet is controlled by an electric field
supplied by the gate circuit.

DRAIN

= 10 milliamps.

GATE SUBSTRATE

SOURCE

The characteristics of a mos fet resemble closely the
characteristics of a pentode vacuum tube.



1.

. The electrons

FINAL TEST

The basic function of a tran-
sistor in a circuit is to control
or regulate current supplied
by the into the
desired voltage or current sig-
nal.

. load

. amplifier
power supply

. collector

an o

. Electrons flow away from the

—_ terminal of the
supply toward the
terminal.

power

. negative, positive
. forward, reverse

emitter, collector
. positive, negative

o o

—  are negatively
charged particles that whirl
in discrete orbits around the
centrally located
of the atom.

a. Protons, base

b. Electrons, nucleus
c. Protons, nucleus
d. Electrons, proton

. Normally, there are as many

electrons as there are
in a given atom, which leaves
the entire atom electrically

. ilons, negative

. orbits, charged

. neutrons, neutral
. protons, neutral

oan o

in the outer
shell of an atom, which de-
termine the electrical and
chemical properties of a ma-
terial, are called

electrons.

6.

a. excess
b. valence
¢. recombined
d. positive
Silicon and germanium are
materials com-

monly used for transistors.

. conductive

. insulator
semiconductive
. translucent

an o

. Semiconductor materials are

made useful for transistors by
adding elements
such as gallium, indium or
arsenie.

. N-type

. P-type
gaseous
. impurity

an o

. To form a P-type material, in-

dium atoms could be substi-

tuted for some germanium

atoms. The resultant bonds

would result in the generation

of , which would

leave the material with a net
charge.

protons, positive
holes, negative
holes, positive
electrons, negative

anow

. Majority carriers in N-type

materials are ______ |
while in P-type materials
___ are the majority

carriers.

. electrons, protons
holes, electrons
electrons, donors
electrons, holes

apgw
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10.

11.

12.

13.

14.

If the positive terminal of a
battery is connected to the N
region of a P-N junction and
the negative terminal is con-
nected to the P region, the
junction is biased.

. forward

. reverse
positively
self

o op

In normal operation, the re-
versed-biased transistor junec-
tion is the to _

while the forward-biased junc-
tion is the to

a. collector to emitter, col-
lector to base
b. collector to base, collector

to emitter

c. base to collector, base to
emitter

d. base to emitter, base to
collector

Two types of transistors, clas-
sified by the arrangement of
the N- and P-type materials,
are the and

8. NPN;PNP
b. NPN, PPN
c. NPN, PNN
d. NNP, PNP

The three regions comprising
the transistor are called the
, and

a. emitter, base, anode
b. base, collector, gate
c. collector, base, emitter
d. collector, base, cathode

The sum of base and collector
current is current.

a. load

b. bias

e. input
d. emitter
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15.

16.

17.

18.

19.

20.

The circuit shown in the fig-
ure is a common-—_____
circuit.

yr————
( E 5 L
5 CUTPUT
INPUT v

I «

a. emitter

b. collector

c. base

d. none of the above

The common-emitter circuit is
so called because the
is common to both the

signal and signal.

a. emitter, input, output
b. collector, output, load
c. emitter, a-c, d-c

d. base, input, output

The common-collector circuit

is also popularly known as a

grounded or a(n)
follower.

. collector, electron
. collector, cathode
emitter, collector
. collector, emitter

The output signal in the
common-base configuration is
taken between the

and

oo o

a. collector, emitter
b. collector, base
c. base, emitter
d. emitter, base

Biasing circuits determine the
—__ point, which is
the operating condition before
a signal is applied.

a. quiescent

b. frequency cutoff
¢. recombination
d. saturation

For the common-emitter cir-
cuit, the load line drawn on



21.

22,

23.

24.

the output characteristic
curves connects two points.
One point is the value of

current when the full
Vee is across the load resistor.

a. base

b. collector

¢. input signal
d. output signal

The second point that deter-
mines the load line is the
value of when the
full Vee is across the transis-
tor from collector to emitter.

a. output voltage

b. base current

C. V'm»:

d. Ver

In the common-emitter circuit,
the common-emitter current
gain, collector current, and
base current are related by the
equation I. =

a. Bl

b. th

c. In + I,

d. g+ 1,

In the common-base circuit,
the common-base current gain,
emitter current, and collector
current are related by the
equation I.—_ |

a. Bl.
b. a1
c. al.
d. th

The common con-
figuration is the most com-
monly used of the three cir-
cuits because of its versatility
in giving both current and
voltage gain.

a. emitter

b. base

c. collector

d. input

26.

27.

28.

. The common

con-
figuration gives
amplification, and the output
signal is in phase with the
input signal.

. collector, voltage
. emitter, current
base, current

. collector, current

aoc o

For a class-A amplifier, the
biasing circuit is designed so
that the quiescent point is

of the character-
istic curves.

a. in the middle of the lin-
ear region
b. is near the cutoff region

c. is near the saturation
region
d. on the zero base current
line
In the amplifier,

the transistor bias and ampli-
tude of the input signal are
such that the transistor con-
ducts current for appreciably
—— than one half of
each cycle of the input signal.

. class-A, less
. class-C, less
class-B, more
. class-C, more

e o

The part of a circuit that es-
tablishes the desired collector
operating point is called the

circuit.
a. biasing
b. feedback
c. output
d. tuned
. The circuit consists

of two transistors; one con-
ducts during one half of the
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30.

31.

32.

33.

input signal and the other
conducts during the other half.

. tuned

RC
push-pull

. phase-shift

apop

A peaking coil is added in
series withthe ________ in
the collector circuit of an RC
amplifier to form a type of
video amplifier called the

-peaked amplifier.

. resistor, series

. resistor, positive

. power supply, series
. resistor, shunt

(=" el =a -}

An essential ingredient in a
sine-wave oscillator is

a. 90-degrees phase shift
b. positive feedback

c. negative feedback

d. NPN transistors

The type oscillator
produces a square-wave out-
put because the transistors
actually act as switches, turn-
ing on and off.

a. RC
b. erystal
ce. LC

d. relaxation

An important equation relat-
ing the resonant frequency of
a tuned circuit with the values
of the inductor and capacitor
15

a. f =27VLC
i

szv\/ﬁ
d. f:%‘wg

196

34.

35.

36.

37.

38.

In broad terms, an oscillator
could be thought of as an am-
plifier that has enough
applied to it so
that it sustains oscillations.

. base bias

. negative feedback
positive feedback
. input signal

o o

If a mechanical force is ap-
plied to certain types of crys-
tals, a voltage is generated
and vice versa. This is known
as the effect which
is utilized in ecrystal oscilla-
tors.

. piezoelectric
electron-recombination
voltage-generating

. positive-feedback

The most frequency-stable os-
cillator mentioned in this book
is the oscillator.

a. erystal

b. relaxation
c. phase shift
d. LC

fap T

In the Wien bridge and phase-
shift type of oscillators,
circuits are the frequency-de-
termining components.

a. harmonic crystal
b. capacitor-inductor
c. inductor-resistor

d. resistor-capacitor

If three RC sections are used
in an RC oscillator to provide
the feedback signal, each sec-
tion should contribute approx-
imately degrees of
the total phase shift.

a. 90
b. 45
c. 180
d. 60



39.

40.

41.

42.

43.

44.

The type of relaxation oscil-
lator described in this book
is the multivibra-
tor.

a. one-shot
b. monostable
c. bistable
d. astable

The astable multivibrator de-
pends on two time
constants to determine its fre-
quency of oscillation.

a. RC

b. LC

¢. transistor
d. short

The diode makes
use of the phenomenon of

multiplication that
produces a large current when
the diode is sufficiently reverse
biased.

a. reverse, current
b. zener, avalanche
c. emitter, avalanche
d. zener, electron

In its breakdown region, the
zener diode exhibits a constant
__ characteristic.

. current

. voltage

gain

. amplification

a0 op

To operate the zener diode as
a regulator, the more positive
voltage is applied to the ~
and the more negative voltage
to the

a. cathode, gate
b. anode, cathode
c. gate, cathode
d. cathode, anode

To initiate action in the ser
and cause it to be forward

45.

46.

47.

48.

biased, the positive side of the
power supply is connected to
the ___and a positive
trigger applied to the

. anode, gate

. anode, base
cathode, gate
. anode, cathode

e o

The ser is similar to a regular
with the impor-

tant addition of the

signal, which actually controls

when the ser will pass current.

a. transistor, base
b. diode, gate

c. diode, anode

d. diode, cathode

The unijunction has only one
P-N junction and works on the
principle that the voltage at
the has to over-
come the voltage gradient es-
tablished between the two

. drain, emitter
. emitter, bases
bases, emitter
. gate, bases

e TR

As the voltage between base 1
and base 2 of a ujt increases,
it follows that the voltage at
the emitter required to trigger
the device

a. decreases
b. remains the same
c. increases
d. slightly decreases

The frequency of oscillation of
a ujt oscillator is usually con-
trolled by an time
constant in the circuit.

a. RC, base 1
b. RC, emitter
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c. LC, emitter c. drain, gate, source
d. RC, base 2 d. source, drain, gate

49. In a junction fet, there is cur-
rent between the terminals 50. The three leads of the mos fet

called the and are called the |
under the control of a field and
caused by a voltage applied to a. gate, drain, source
the b. emitter, gate, source
a. gate, source, drain c. base, drain, source
b. collector, emitter, base d. gate, drain, collector

198






20642





