Skyler MacDougall

Homework 7: Due 3/4/2020

25. Consider a non-inverting amplifier with the following values:
R; = 10kQ2 (1)
Ry = 70kQ
Assume that the op-amp slew rate is 0.6V /us. Calculate the slew rate limiting
frequency, given the complex signal peak values:

1.10mV
S Ry
for = 2W%7%—W(1+E) (2)
S
for = ————5—
2nVi(1+ %)
fo = 0.6V /us
T 2n(10mV)(1 + T
o= 0.6V /us
T 27(10mV)(8)
o= 300mV /us
T m(10mV)(8)
fur = 15MHz
sr T 471_
\for ~ 1.2MH|
2.0.1V
300mV /us
fsr = T AT /oN (3)
w(100mV)(8)
SMHz
fo =g
| for A~ 120kHz|
3.1V
0.3V /us
sr = 4
f m(1V)(8) 4
0.3MHz
fsr = “8r
T

|for ~ 12kH 2|
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45. A non-inverting amplifier with a gain of 25 is to be designed for use in an audio
application. Specifications require that the gain vary no more than 1dB from near DC to

20kHz. the peak input signal is expected never to exceed 0.5V. Determine the minimum
values for:

1. unity gain frequency

V, =25V; V; <05V (5)
BWy (k,) = B = 20kHz(25)
|B = 500kHz|

2. slew rate for the op-amp selected

for = 125kHz; V, = 12.5V (6)
S = 27Tfer:2
S = 2n(500kHz)(12.5V)
|S = 39.2V /us|

47. An inverting amplifier with a gain of -8 is to be designed for use in a special type of
video amplifier. Specifications require that the gain vary no more than 2dB from near

DC to 1MHz. The peak input signal is estimated at 0.8V. Determine the minimum values
of:

1. unity gain frequency

Vo =—8Vy; Vi <08V (7)
—Rf
AcL = —-8= R
b= 14 L g
n =1+ R,
BWey (k) = B=1MH=z(9)
|B=9MH 2|
2. slew rate for the op-amp selected
fsr = 9MHz; V, = 6.4V (8)
S =2rf.Vo
S =2n(9MH2z)(6.4V)
|S =361V /us|

3. Would the LM118/218/318 op-amp be satisfactory?

The max slew rate for the LM118/218/318 is typically 70V us, so definitely not.
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