SOME PRACTICE QUESTIONS FOR
H138A MID TERM EXAM

%rcg-l——-l\“,—v-—l-x 100

AV = Zy x Al
P=Vx|

Seff w Pz x 100
P

Ay=1 ~£ﬁ (non-inverting opamp)

V(load) = V(ref) x Re:t Ra+Rb )

} Where Ra = top divider resistor
V(load) = V(ref) X 2%} Rb=bottom divider resistor

V(load) = Vin x 3" =+ & T=ton +toff
V(load) = Vin x ;= V(load) = —Vin x 12

V(load) = I(load) x RLV(load) = 1.25(1 + R—;)

1(11[111() - R((::I:S() 1(11!“1() = R(S!‘"SC)
I = % I(ref) = X-Yed Win)- V(rrf)
V(ripple)in

Ripple reduction factor (RRF) = Vripple)out

. V(no load) - V(full load
% Load Regulation = ~ g2t x 100

. . [V(out high) - V(out low)]x100
Line Regulation = T ——— (%/IV)

| V(line high) - V(line low)}
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1. The purpose of a voltage regulator in a power supply is to:
(a) ensure Vo does not vary with load variation
(b) ensure Vout does not vary with input voltage variation

)
(c)
(d) all of the

above

keep Vout steady with minimum power dissipation

2. A zener regulator is required to give 15 V and handle the power generated by a 120 mA

current.The maximum power dissipation rating for the diode must be:

(a) 180 mW
(b) 1.5 W
(€)2W

(d) 18 W

ZENER VOLTAGE REGULATORS

ﬂo'mli-! 200mW 4100mW SO0mW W
Max. Op.
Temp, (9C) 175 175 200 200
Tolerance 5 5 5 5,10
Notes (4) (4) (4) (s
Case Style 00770035 007/00-35 00-7/0035 DO-204AL
It 1t ut n
Nominal Vz | Part No. | (mA) | Part No.| [(mA) | Part No. | [(mA) | Part No. | (mA)
i3 INMSA | 20 | - - | IN52268| 20 |INA728A| 76
36 INMIA | 20 - - | IN52278] 20 |IN4729A| 69
a3 INT4BA | 20 - - | INS2288] 20 |IN4730A| 64
43 INT4SA | 20 - ~ 1 1IN52298| 20 |IN4I3IA| 58
49 IN750A | 20 - ~ | 1N52308| 20 |IN4732A1 53
51 INTSIA| 20 - - | IN52318] 20 |IN4TI3A| 48
56 INTS2A | 20 - - 1 1N52328] 20 |INA734A| 45
6.0 h - . INS2238| 20 - -
6.2 INIS3A | 20 - -~ | IN5234B| 20 |IN4T3SA| 4!
63 INJSAA | 20 | IN9S7B| 185 | INS2358( 20 |IN473SA| W7
75 | INISSA | 20 | \N9S8B| 16.5 | INS2368| 20 |INATIIA| 3
82 INIS6A | 20 | Iw9s98) 150 | 1N52378| 20 < -
87 = - a - | IN52338| 20 - —
31 INISTA | 20 | IN9S508| 140 | IN52398| 20 n e
10 INISBA | 20 | IN3§1B| 12.5 | IN52¢08| 20 - =
n = — | INS628] 11.5 | INS2¢018] 20 - -
12 mssA | 20 | INS63B| 105 | 1NS2428 20 - -
13 - ~ | INSB4B| 9.5 | IN52438| 95 - -
1" 2 - - - IN52448) 90 - —
5 - - | inoese| a5 | INS458) 85 - -
18 = - |InN%668] 7.8 | 1NS2468] 18 - -
1”7 = = - - | INs2478 1.4 = -
18 - - |ingsre| 2.0 | INS2488| 7.0 - -
19 - - - - | IN52438| 66 - -
20 - - | 1n9688| 6.2 | IN52508| 6.2 - -
2 - - | 1n9698| 6.2 | IN52518] 56 - -
2 - - |1m9708! 52 | INS2528| 5.2 - -
25 7 - - - | IN52538| 5.0 - -
il - - | N8| 46 | INS2548| 48 | - -
28 - - - - |INS2558) 45 -~ | -
30 - - | IN9728] 4.2 | INS2568| 4.2 - -
1 - - |in973e| 38 | Ins2578| 38 - -
3% - ~ | INS74B| 34 | INS258B| 134 - -
33 - - | IN975B| 3.2 | INS259B| 32 - -
43 - ~ | 1n9768| 30 | INS260B| 3.0 - | =
a7 - - | INS778] 2.7 | 'NS2618] 2.7 - -
51 = - | IN9788] 25 | INS2628] 25 - -
% - - | Ins738| 22 | INS2638| 2.2 - -
50 3 - - - | INS2648] 2.1 - -
82 - - | INS20B| 20 | INS265B| 2.0 - -
68 - - linsg18| 1.8 | INS266B| 1.8 - -
Dats Sheet
| 0. ) 1.002 1.002 1.003 1.006
Table 3.1

3. A zener diode has a power
dissipation rating of 500 mW
and a voltage rating of 8.2 V.
What is the maximum current
rating (Izm) for the diode?

(a) 60.9 mA

(b) 6.09 mA

(c) 609 microA

(d) 60.9 microA

4. A zener diode is required
to provide 12 'V and the Izt
rating is 80 mA. From Tables
3.1 and 3.2, select the diode
you would use:

(a) TN1759A

(b) 1TN5349B

(c) TN4742A

(d) 1N5242B
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82

'Y - - - -~ | IN534SB| 1% - - - -
9.1 IN30198t| 28 INATISA | 28 | INS34GB| 150 |IN29738t| 275 | 1N33088 | 1370
10 IN3020Bt| 25 INATA0A | 25 INSATB| 125 |IN2974Bt| 250 | IN33098 | 1200
n IN302181| 23 IN4IA | 23 INS348B | 125 |IN2975Bt] 230 | IN33108 | 1100
12 1N302281] 21 INATA2A | 21 | INS349B| 100 |1N29768t| 210 | IN33118 1000
13 INJO23Bt| 19 INAJAIA | 18 INS3SO0B | 100 |IN29778t] 180 | IN33128| 960
14 - - - . ING3S1B| 100 [IN2978Bt[ 130 | IN33138| 890
15 INJO24BE| 17 INGJQAA | 17 IN53528 75 |IN2979Bt| 170 | INJ3MB| 830
16 INJO25Bt| 155% ING745A | 155 | INSIS3IB 75 [IN23B0BT| 155 | IN331SB| 780
" S . - ol — | INSYSAB| 70 |IN2981Bt| 145 IN33168| 740
13 IN30268t| 140 | ING746A | 140 | INS3SSB| 65 [in29828t| 140 | IN3317B| 700
19 INSISEB| 65 |1w23838t| 130 | 1M33188

- - - - 660
w0278t| 125 | INe747A | 125 | INS3STB| 65

n20288t| 115 | INerasA | 115 | ins3seB| S0 |INasmeer| 1ie | Inaamen| i
IN3OZ3B] 105 | IN4T43A | 106 | INSIS9B| 50 |imommgRt| 105 | 1n33218

520
- - — | n53608] 50 lin28878t N33228
wooa08t| 95 | wnarson | o5 | nseie| so [inasssst| ‘a0 | 1Naroas| e
420
3490

- : - - | ws3s28| so * - -
nsoaiet]  as | inezsia | as | INS3838| a0 [in2sssBr| g5 | 1na3ee
N303281] 7.5 | inars2a | 75 | insases| 40 [inzesost| g |

INJOIIBT| 70 | INGTSIA | 7.0 | INS36SB| 30 | IN22918T 1N33268
IN3OM48E| 65 | INGTSSA | 65 | INS3SEB| 30 |IN29928t :‘s’ 1N33278 g.

IN303581] 6.0 | INGTSSA | 50 | INS3678| 30 |IN29938t| g0 | m332es| 290
o - - - - IN289481 1N3329
IN30368t| 55 | 1Barsea | 55 | INS3E88 1N299581 2_ m mm
= = == = = 2] 1 INZI
IN30378t| 50 | INe7SIA | 50 | 1NS3698 IN293781 3 m:m: g‘sg
a - = 50 | IN33338| 240

INSITIE 1N299981 & ]
INJO00BT|  ap | IN3335B| 200

INS3728

25

2
s = | = [iwzsees
woosest| s | nasea | 45 | nssos| 20 |iwossst| a5 | iNaases| 220
1N303981 4.0 INATSSA g

- B T N L O T

w0
wasdost| 37 | wersoa | 37 | insarae w30018t| 37 |in333s| 1s0
waaiet| 33 | wwareia | 33 | wwsaes| 15 |indoozer| 33 | wwaaace| 7o
w0428t 30 | wareza | 30 INS3IS8| 15 |INGOG3ST| 30 | 1Waxee | 150
wooaset| 28 | wams3a | 28 | Ns3Tie| 15 |iwoooest| 28 | wwasase| 1ee
w30oesst| 25 | iwarsea | 25 | ns3788| 15 |iwzoose | 25 | iwaseos| 120
Data Sheet (FD- 1 1,004 7,005 1.008 1,008 1013

5. A simple series pass one transistor NPN regulator has an input voltage of 16 V DC. If the
reference base

zener diode is 12 V, the output voltage level is approximately:

(a) 11.4V

(b) 12.0V

(c)126V

(d)15.4V

6. If the load current is 1 A for the circuit in question 5, the transistor power dissipation will
be approximately:

(a) 600 mW

(b) 4.0W

(c)46 W

(d)y11.4 W
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7. The percentage efficiency of the circuit discussed in questions 5 and 6 will be
approximately:

(a) 40%

(b) 50%

(c) 60%

(d) 70%

8. Refer to Figure 3.12 .
The output current is
limited to:

(a) 1.2A

(b) 0.6A

(c) 1.8A

(d) 1A

O+

U (S

+ Q + -
o ?
" 7 '
R :
Unregulated :
m' O; 2

!

O, .
Fig 3.13 §
2 §
3 $

9. Refer to Figure 3.13 . If the output current is to be limited to 750 mA, the value of
current sensing resistor (R1) required is:

(a) R75

(b) R8

(c) IR

(d) 1R5

Some images from Barry Davis for educational purposes




10. Refer to figure 3.13, If the base was to open circuit on Q2, what will the output voltage be if the
unregulated input was 14V and the zener was 9V?

(a) 8.4V

(b) 13.4V

(c) No output voltage

(d) Indeterminate

11. Refer to figure 3.13, If the resistor between Q2 base and the negative rail was to open circuit,
the output voltage of the power supply would be (14 Volts unregulated input and zener is 9V):

(a) 8.4V

(b) 13.4V

(c) No output voltage

(d) Indeterminate

12. Refer to figure 3.13, If Rs was to open circuit, the output voltage of the power supply would be
(14 Volts unregulated input and zener is 9V):

(a) 8.4V

(b) 13.4V

(c) No output voltage

(d) Indeterminate

13. Refer to figure 3.13, If Zd was to become short circuit, the output voltage of the power supply
would become (14 Volts unregulated input and zener is 9V):

(a) 8.4V

(b) 13.4V

(c) No output voltage

(d) Indeterminate

14. Refer to figure 3.13, If Zd was to become open circuit, the output voltage of the power supply
would become (14 Volts unregulated input and zener is 9V):

(a) 8.4V

(b) 13.4V

(c) No output voltage

(d) Indeterminate

-0 +

15. Refer to Figure 3.11.
If the value of the load
resistor decreases, the
bias voltages of Q1

and Q2 respectively will:
Q1 Q2 ‘
(a) decrease decrease
(b) increase increase
(c) increase decrease
(d) decrease increase

Reguloted
oulpul

—
( 1- R |
- Fig 3.11 |

| '
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16. Refer to Figure 3.11. If R2 = 4k7 R3 = 1k and the zener diode is 3.9 V, the output
voltage will be approximately:

(a) 7.83V
(b) 25.65 V
(c)15.5V
(d)18.8V
Py ) g
1A
Ry
1k8
12v 1
{
SCRI
D, Pz
v Ry
BG. 22 | |
A

The next questions refer to the circuit shown above.

17. The circuit shown uses the method of current limiting:
(a) foldback method

(b) constant current method

(c) constant resistance method.

(d) constant voltage method.

18. In the circuit shown, resistor R2 is needed to:

(a) sense the output load current

(b) limit the the base collector current of transistor Q2.
(c) switch transistor Q2 at a faster rate

(d) Limit the collector current of Q2

19. Referring to the circuit shown above, the output short circuit characteristic of this regulator
causes the output current to be:

(a) slightly greater than the knee current

(b) much less than the knee current

(c) equal to the knee current

(d) at a zero current level.

20. Referring to the circuit shown above, under output short circuit conditions, the power
dissipation of transistor QI will:

(a) remain the same as before the short circuit occurred

(b) settle at a value set up by the knee current

(c) reduce below the value set up by the knee current

(d) reduce to zero because it will be cutoff
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1. Briefly explain why voltage regulation is required in a circuitl:|

2. An 18 V zener diode requires 15 mA to hold breakdown, and a circuit current of 85 mA +5 mA is
required. If the input voltage is 25 V, calculate the value of series resistor required. |:|

3. What is the minimum power rating of the zener diode used in question 2? S

4. Why are transistor shunt | 10— { } ? 04
regulators like the one shown here | ‘m ¢
only used in low current | o, | |&,
applications?[ | | Unreguloted DC <~ |

| npet voltoge ' ! 7””7‘ lood

| r 7 ! R,

| |
-o— ¢ i ' 3-
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5. What is the output voltage of the circuit in Figure 3.177?

T

V=0V

l

O

o—— 1]

Rg= 470 0 Fig 3.17

Vz=R2V

6. A series transistor regulator circuit (such as the one in Figure 3.7) has an input voltage of 15 V.
The zener diode voltage is 12.5 V, and the zener current is 100 mA. If the load
current is 1 A, calculate: (Q1 beta about 50) ‘ ‘

(a) the circuit efficiency;

(b) the zener power rating; and
(c) the power dissipated by the transistor.

4
&vogulolod Rou"%t‘:..d
i,
o e BV Py
ZD ® '2 v

o D au . - O -
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7. Briefly explain the circuit

operation of a by + |
series transistor regulator as ?
shown in figure 3.11when: ‘
(a) the load resistance Ry
decreases; or
(b) the input voltage increases. Reguloted
g— oulpul
R L '
- Fig 3.11
Q, 9
l R, l
Zp
v
o o)

8. How can a series regulator be protected

against overload currents?[ ]

9. What is the difference between an 'open-loop' and a 'closed-loop' regulator circuit?
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10. What is the purpose of a constant current regulator? If the current changed from 1.5 A under no
load to 1.2 A under full load, what would the percentage regulation be? Is this

percentage satisfactory?l:|

11 . Study the circuit of a BJT series pass Voltage regulator employing an operational amplifier. in
the error correction circuit Show the range of output values which the PSU if capable of operating

at. Unregulated input is 20Vdc. S

-
Vo M R1

L ]

’ L ™~ A1l
R

18,57

12. Include in the circuit shown in question 11, the circuit of a crowbar protection system for a
series pass PSU. Explain how it works. circle your protection components to make them easy to

identify for somebody working on the power supply. |:|
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13.
The circuit shown

here is what type of
regulator?i
In your own words,

explain how this
regulator works.

If the load increases
or decreases, how
is regulation
maintained?| |

14. Study the circuit provided. Answer the questions.

1. Calculate VL

< Q1 R3 1R5 dehis
° —— N -
2‘9/th¢ T \ / .l. T
\ =l AL
\____|__/ D1 D2 ' T
- —{ > {>— J
R1 L~ - ["TR4 e
—t_—¢ \a2 8k - 2. Calculate VL
\ clockwise min
] e [avs
e Y T os
L 4 " Vge ~ 0.7Vdc
L " RS Q1 and Q2
/ \' D1 | |8k Vypy ~ 10Vde
: H 3. Calculate VL
- e when RV1 is half
. 18,56 - N way.
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15. What effect would D1 developing a short circuit between Cathode and Anode?
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