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Semiconductor Devices

Sketch the ¥-f characteristics for a rectifier diode.

How are thyrector diode characteristics different from recti-
fier diode characteristics?

Draw the symbol for a PNP bipolar transistor.

Draw the symbol for an NPN bipolar transistor.

Explain the difference between the output characteristics of
the NPN and PNP bipolar transistor.

What is the major difference between the output characteris-
tics-of the MOSFET and the JFET?

Compare the input impedance of the MOSFET to that of the
bipolar transistor.

What are the advantages of using thyristors in high- -power .
swilching circuits’instead of bipolar transistors?

What are the differences between the P-7 characteristics of
the SCR,, SCS§, SUS, and SBS?

What is the usual output parameter of the UJT?

A given SCR was tested in the lab and the following data was
recorded:
Ig . V‘ BR)F Iy
1] 400V /' 0.5mA

0.0l mA 350V 0.5 mA

0.05 mA 300V 0.5 mA

0.1 mA 200V 0.5 mA

0.2 mA 100V 0.5mA
Sketch the V-I anode characteristics.

Why is the TRIAC referred to as two “back-to-back parallel
SCRs™?

What do we mean by thé terminal characteristics of a sq"-
conductor device?
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Semiconductor Circuit Design

When is a diode forward-biased?

Draw the circuit diagram of a series diode-resistor circuit with
a dc battery connected {or forward bias.

The V-I characteristics of a rectifier diode were measured in
the lab. The data are shown below:

Vp (volts) Ip(amps)

~-2.00 2% 107
—-1.00 2x10°8
0.00 2x 10
0.05 2% 10-¢
0.10 15 % 10°®
0.20 100 x 10-¢
0.40 6x 107
0.60 32 % 1072
0.70 2
0.80 18
0.9 128

Plot the V-1 characteristics.

The diode of problem 3 is used in the circuit of Fig. 2-1.
R, = 50Qand E = 5V, draw the dc load line.

In problem 4, V(1) = 0.3 sinwt. What are /5, iy, and 1

The full-wave rectifier of Fig. 2-50 has an input voltage

Fae = 30 sin wr. Assuming the load current is also sinu-
soidal, plot i¢ if R, = 1 k@ and 1T is a center-lapped trans-

former. Ignore any voltage drop across 1D and 2D during

conduction.

Specify the voltage and current ratings for 1D and 2D in
problem 6.

The DRS-250 diode thermal resistance from junction Lo case
is 0.22°C/W. The maximum junction temperature is 175°C.
1f the diode is dissipating 60 W, specify the maximum allow-
able case-10-air thermal resistance at 35°C ambient tempera-
ture.

[T an insulating washer withga thermal resistance of 0.5°C/W
is used between the diode anl heat sink in problem 8, specify
the maximum heat sink thermal resistance.
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10. Specify the type and size heat sink you would use in problem
9 using the data of Fig. 2-12.

11. A rectifier diode is dissipating 25 W in a particular circuit
application. The maximum allowable junction temperature is
175°C. The ambient temperature is 30°C. ~The thermal
impedances are 8, = 2.5°C/W and 8.5 = 0.5°C/W.

(a) Specify the minimum diode power rating if an infinite
heat sink is used.

(b) IfBg, = 2.5°C/W, at what temperature will the diode
junction operate?

12. The load of Fig. 2-51 requires 100 mA to 200 mA. If E =
50V, specify R,, ¥,, R,, and P, to maintain the voltage across
the load between 29 and 31 V.

13. In Fig. 251, E="100 V, ¥, = 200V, R, =20 0, Ry =
40 €, and R, = 20 ©. Determine the limits on load current,
the load voltage variation, and the wattage rating of R,.

14. The voltage source, E, in Fig. 2-51 varies between 80 V and
WOV. If ¥, =20V, R, =08 R, = 5000 R, = 250 0,
determine the maximum load current when E is at maximum
voltage. Determine the maximum load current when £ is al
minimum value.

15. A zener regulator is often used in ac circuits such as Fig. 2-52.
Ife, = ISsinwe, ¥V, = 14V, and R, = 1 kil, sketch e,.

16. Figure 2-53 shows the input rectangular pulse to an amplifier
and the resulting output pulse.
(a) What is the delay time?
(b) What is the rise time?
{c) What is the storage time?
{(dY What is the fall time?
17. Use the characteristics of Fig. 2-23 to design‘the switching
amplifier of Fig. 2-54 to the following specifications:
Vee = 60V
Vap = +10V
Vep = 1V with VI -0
I, = SAin*on" state
Ry = 300
: T, =.80°C
18, Use the characteristics- of Fig. 2-23 to design the switching
amplifier of Fig. 2-54 to the following specifications: ~
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19.

20,

21.

22.

S

18,

26,

7.

28.

Vee = —80V

Vog = +7V

Veg = 2V with ¥, = 0

f; = 7.5 A inthe “on" state
R, = 1500

T, = 25°C .

Determine the maximum value of Ry that will allow e, to be
12V peak-lo-peak in Fig. 2-55. Assume ¥, ,, = 0.2V.

Determine the maximum peak-to-peak ac ouiput voltage of
the amplifier in Fig. 2-56. Use the characteristics of the MPS
6518 in Appendix B.

In the amplifier of Fig. 2-56, R, = 8 kfl, k, = 20 k2, and
8 = 250. Caleulate Ip, Vepg, Ryes Ripy A A

In the amplifier of Fig. 2-37, ¥, = 1072 sin wr. Use the
bipolar transistor worksheet of Apbendix B to determine:
(a) Rztobiasat Vggp = -6V

(b} The peak-to-peak ac base current

(c) The peak-to-peak ac current in the 300-9 resistor

Use the bipolar transistor worksheet of Appendix B to deter-
mine the @ point of the amplifier in Fig. 2-58. Determine the
peak-lo-peak ac’current in the 150-R load resistor at maxi-
mum sinuscidal output.

What is the maximum sinuspidal output voltage of the ampli-
fier of Fig. 2-597

Use the bipolar transistor worksheet of Appendix B to deter-
mine the values of R; and R; to bias the amplifier of Fig. 2-60
al fco = ~20 mA.

The transistor used in Fig. 2-61 has an alerage 8§ = 100.

(a) Determinelcgat g < 50,

(b) Find the percentage variation in . as 8 varies from 50 to

200.

Using the JFET characteristic worksheet of Appendix B, find

R, and R; to bias the amplifier of Fig. 2-62 at Vpsgp = 7.5V.

Using the JFET characteristic worksheet of Appendix B, find

Ry and R to bias the amplificr of Fig, 2-63 at
fog = 3mA
Yog = 10V
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fig. 2-51
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16.08 2 - 5377 RES— Bk SR A 5T B AR SRt AR o LR
(a)iEER5RT ( Delay Time) SH47
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(0 FEEEEIE ( Fail Time) &4 9
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B10 %~90 9 e

': -
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Vas =+ 10 V '
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I, = 5A (% 'on "#HE) Ry
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1=V o gty =10 350y R, =2700
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