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1. A non-inverting
B lfvout 5V.

Sheet (2) - Solution

amplifier has Ri of 1KQ and R¢ of 100 KQ. Determine V¢ and

R,

]

1.0 kQ2

R. + R
Vp=BV =

- =9,90 x 1073
101kQ

(9 90 x 107)5 V =0.0495 V =49.5 mV

2. For the non-inverting amplifier shown in figure (1). Determine Ay, Vou, and
Vs

\.r'.'.l
1O mV rms

Figure (1)

1

AC —_— — = =
@) oo = 7 =151075615K0
(b) Vaut:A

aonVin = (374)(10 mV) = 3.74 V rms
el

1.5kQ2
561.5kQ

3. Calculate the closed loop gain for non-inverting amplifier has R;=4.7KQ,

Rp=47KQ, and Ao =150,000.

1
47kQ/51.7kQ

1

)3.74\»’ =9.99 mV rms

1
Aoy = =




4. For an inverting amplifier with closed loop gain of -300, and R; of 10KQ,
calculated the value required to Ry to satisfy this gain.

R

I

Ry=—Ri{A ) = —10 kQ(-300) = 3 MQ

5. Determine the approximate values for Iy, Iy, Vout, A in figure (2).

Ry

T 0O
R, [

v i
1v° VVy—
f:ar 2.2k ‘ED'_O Vm-r

Figure (2)

(@) L= =17
R, 22kQ

(b) Iy=1I, =455 pA
(©) Vou = —IR;=—(455 uA)(22kQ)=-10 V

R 22kQ
d) Adagp=—-| L |=- =10
(d) Aag [RJ [2_2 kﬂ)

= 455 uA
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6. Determine the input and output impedances for the following amplifiers of fig.3

A= 175,000 Ry

Z, =10 MQ AAA
I
AP
_— 4700 N
Vi Ay = 100,000 A, = 250,000
Z,=5MQ 1 z-=3ma
Zp =60 Q = Z,=700
Figure (3)
(@) B= —1X2 _ 0048
562.5kQ
Zonoy = (1 + Ao)Zin = [1 + (175,000)(0.0048)]10 MQ = 8.41 GQ
Z 75Q
ZM;(M) = oL mg

1+4,B 1+ (175000)0.0048)

(b) Zivey = (1 + Ay)Zi = (1 + 100,000)5 MQ =5 x 10" Q =500 GQ

Z out 60

A = = 600
YO 144, 1+100,000 2

ol

(C) me:n = Rf =470 Q
T = _470Q 0.045
10,470 Q
Z., 70Q

1+ 4,8 1+(250,000)(0.045)

= 6.22 mQ

Z-::-u.t‘(l] =

7. A voltage follower is driven by a voltage source resistance of 75€).
(a) What value of compensating resistor is required for bias current and where
should the resistor be placed?
(b) If the two input currents after compensation are 42puA and 40pA. What is
the output error voltage?

(a) Reomp = Rin="T5 Q placed in the feedback path.
Tos = |42 pA — 40 pA| =24uA

(b) Voureron = AulosRin = (1)(2 pA)(T75 ) =150 uV
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8. A particular voltage follower has an input offset voltage of 2nV. What is the
output error voltage?

VDUT(E:rmr) = AVVID = (1)(2 HV) =2nV

9. What is the input offset voltage of an op-amp if a dc voltage of 35mV is
measured when the input voltage is zero? The opamp's open loop gain is
specified to be 200,000.

VDUT{error] . 35mV

= =175nV
A, 200,000

Vio=

10. The midrange open-loop gain of a certain op-amp is 120dB. Negative
feedback reduces this gain by 50dB. What is the closed-loop gain?

Ay=120dB-50dB=70dB

11. The upper critical frequency of an op-amp's open loop response is 200Hz.
If the midrange gain is 175,000, what is the ideal gain at 200Hz? What is
the actual gain? What is the op-amp's open-loop bandwidth?

The gain is ideally 175,000 at 200 Hz. The midrange dB gain is
20 log(175,000) = 105 dB

The actual gain at 200 Hz is

A(dB)=105dB-3dB=102dB

A, = log™ [@] = 125,892
20
BW,, =200 Hz
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12. An RC lag circuit has a critical frequency of 8.5 KHz. Determine the phase
shift for each frequency and plot a graph of its phase angle versus frequency.
(1) 100Hz (ii) 400Hz (iii) 850Hz (IV) 8.5 KHz (v) 25 KHz.

( A

(a) O= tan™ L =tan_l[M) = —0.674°
'\fc‘) 8.5 kI'IZ
() / A

(b) 6= tan™ b —tan| 20982 _ 5 600
"\fcj \8.5 ]{HZ)
7 ™, / N

(c) 6= tan™ L || BOH2Y _ gme
S ) \ 8.5kHz )
()

(d) 6= tan™ L =tan_'[%j = —45.0°
\Je J 851{['12
()

(e) = tan™ J =tan"'(3§@] =-71.2°
S ) 8.5 kHz

13. An RC lag circuit has a critical frequency of 5 KHz. If the resistance value is
1KQ. What is Xc when f=3KHz.

Jo _Xc

f R

o Rf, _(LOKQ)GSKHZ) _ . o
f 3kHz

14. Determine the attenuation of an RC lag circuit with ;=12 KHz for 1 KHz and
100 KHz.
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15. A certain amplifier has an open-loop gain in midrange of 180,000 and an
open-loop critical frequency of 1500Hz. If the attenuation of the path is 0.015,
what is the closed-loop bandwidth?

BW = BW (1 + BAoimia) = 1500 Hz[1 + (0.015)(180,000)] = 4.05 MH

16. Given that f.,=750Hz, A,=89dB, and fy.)=5.5KHz, determine the closed
loop gain in decibels.

A,(dB) = 89 dB

A, =28,184

A cfetery = Aofetoly

Ay feon  (28,184)(750 Hz)
fueay  5.5kHz

A.(dB) = 20 log(3843) = 71.7 dB

A= = 3843

17. Which of the amplifiers shown in figure (4) has the smaller Bandwidth?

" 150 k2 . 1.0 MQ
22 k0 :D—H 10 X0 L_o
Ll L s
(a) (b)
Figure (4)
@ A~ 150kQ _ o
22kQ
A
Feen = ot ctol) _ (120,000)(150 Hz) — 265 Mz
A, 6.8
BWZJ(;(C;} = 2.65 MHz
1.0MQ
A= =100
®) 4a= T5a
A
foy= e OSPNCOHD _ g7 5 11,
A, 100
BW = fy=97.5 kHz
Good Luck.
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