3.5. Sketch i against v to scale for the circuits shown in Figure
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-

P3.5. The diodes are typical small-signal silicon devices at —> —_—
300K. The reverse-breakdown voltages of the Zener diodes f f
are shown. Assume 0.6V for all diodes (including Zeners) in
the forward-bias region. v v 68V
o . o—
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i
—_—
+
56V
v
56V
©
Figure P3.5
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3.35 Consider the circuit shown in Figure P3.35. Allow 0.6V

for the forward drops of the diodes. Sketch the transfer charac-
teristic to scale. (Combining the bridge rectifier with a Zener

diode is a neat way to obtain nearly identical characteristics for
foth polarities of the input voltage.)

Figure P3.35
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332 Voltage-doubler circuit. Consider the circuit of Fig- (ol

ure P3.32. The capacitors are very large, so that they discharge

only a very small amount per cycle. (Thus, no ac voltage appears

across the capacxt(?rs, and the ac input plus the dc Yoltage of' C; V. sin(@r) C, =
appear at point A.) Sketch the voltage at point A against

l
&

must
time. Find the voltage across the load. Why is this circuit called

a voltage doubler? Determine the peak inverse voltage across
each diode in terms of V.

Figure P3.32
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3.22. Figure P3.22 shows an ac voltmeter. Assume that the R
diode is ideal. Suppose that the meter reads full scale when
the average current is 5SmA. Assume that the resistance of 5 - maA full scale
the meter is negligible. For what value of R will full scale 10V rms dc meter
correspond to an ac voltage of 10V rms? (Hint: The average
value of a half-wave rectified sine wave is the peak value divided

by 7.) Figure P3.22
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3.24. Consider the battery-charging circuit of Figure P3.24 with Current-limiting resistor

m =20V, R =10%, and Vp = 14V. Find the peak current,
assuming an ideal diode. Also, find the percentage of each cycle
for which the diode is in the on state. Sketch vs(¢) and i(¢) to
scale against time.
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r Figure P3.24 Half-wave battery charger.
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3.20. Sketch the transfer functions (v, versus vy, ) for the
circuits displayed in Figure P3.20. Also, plot v, to scale against
time for v, (¢) = 10sin(2007r¢). Assume ideal diodes.

Figure P3.20
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3.17. Assuming that the diodes are ideal, find the values of I and
V for the circuits of Figure P3.17. For part (b), consider Vi, =0,
2,6,and 10 V. Then plot V against V;,; for —10 < V;, < 10.

+15V 1 + VvV - -15V

Figure P3.17
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3.15. Assuming that the diodes are ideal, find the values of 1

and V for the circuits of Figure P3.15. +10V
+10V +10V 2.7kQ /
—_—
2.7kQ 27kQ

10 mA
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Figure P3.15
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3.9.
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3.9. Use graphical load-line analysis to find the currents and
voltages labeled in the circuits shown in Figure P3.9. The device
characteristics are illustrated in Figures P3.9d and e.

© @
Figure P3.9
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2.23. Analyze each of the ideal op-amp circuits shown in
Figure P2.23 to find expressions for i,. What is the value of the
output resistance (seen by the load) for each of these circuits?

Why?
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2.22. Analyze the ideal op-amp circuit shown in Figure P2.22 R,
to find an expression for v, in terms of v4, vg, and the resistor
values.
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Figure P2.22

i}

Va=\p=\/. Now, ip mus s
O simce 13 3 e vt
0 cn OP—App .
VA’ \/, V V /
@A"’T O >sdivry,
V< VA Rp+VaRa
Ra+pp

Novw, stof fe et s o s Ferdad pon- Mt applifre. -




2.14. Determine the closed-loop voltage gain of the circuit
shown in Figure P2.14, assuming an ideal op amp. All of the
resistors are equal in value.
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4-5 The circuit in Figure P4-5 is an ideal current amplifier with negative
feedback via the resistor Rg.
(a) For ig=25pA and Rg =250 ), find the output current i, and the
voltage gain v,/v,.
(b) Find the input resistance R,y = v/i,.

i

FIGURE P4-35
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4-4  The circuit in Figure P44 is an ideal voltage amplifier with negative
feedback provided via the resistor Rj.
(a) Forvg=10mV and R = 50 k{}, find the output voltage v, and the
current gain i,/i,.
(b) Find the input resistance Ry = v,/i.
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D3.37. Clamp-circuit design. Design a clamp circuit to clamp
the negative extreme of a periodic input waveform to —5V.
Use diodes, Zener diodes, and standard 5%-tolerance resistor
values. Assume a 0.6-V forward drop for all diodes, and
suppose that the Zener diodes have an ideal characteristic in
the breakdown region. Power-supply voltages of £15V are
available. Look at Figure 3.20a for ideas.

D3.38. Clamp-circuit design. Repeat Problem D3.37 to clamp
the positive extreme to +5 V. Look at Figure 3.20a for ideas.

v, Yo
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(a) A circuit that clamps the negative (b) Output for v;, = 2 sin(w?) (c) Output for vy, = 2 sin(wr)
peaks to -5 V (an allowance of and R returned directly to
0.6 V forward drop is made) ground (diodes do not turn on)
Figure 3.20

‘5 gg %’T LC;VO\,A’ UPQ'/M‘H’U—\ z Ws’TL» n /M’Oi/ﬁ
v f (L) (\/{(&):U), Orodes W’” ahvets,
1)

! ‘ le\%fgﬂ«j C.apuz/,’]'u on bl \/(,: VU:
e © 5v. Tem, lvckes Shot off. T+
Q(, >7T( wieee T .3 Hle {)@vf(/dﬁ‘ﬁ \/.PQ;)’ ol V(€] 1S P/

On, Vi wll remo bleost Cons fud, T Uite) < GV, s
Wl be passed  dhvectty fo Vo, TF Vil)>SSV diddes vl
CUn et mtrusng Ve & Zeapny sty ot 5/ e bute
i> e U WiHully Chovge T copuctn 2 Te SV biys.




