Skyler MacDougall

Homework 6: Due 2/24/2020

5. Calculate the rise time T¢r, associated with the following gain values:

1. Acr, = 500

A — 9 _ 1 e—ZWBCLt
CL ‘/Z

Agp — 1 = ¢ 2rBort
In(Acr — 1) = —27Beyrt
In(Acr — 1)

—2nBer,
In(499)
—2m(4kHz)

|t = 247.2us|

=1t; Bop =4kHz

2. Acr, =50

ln(ACL — 1)
—27TBCL
In(49)
—2m(40kH z)

|t = 15.5us|

=t; Bop = 40kHz

3. Acr =5
ln(ACL — 1)
——~ =t; Ber = 400kH
~2nBoy ; Ber 00kHz
In(4)
—2m(400kH 2)

|t = 551.6ms|

4, Acp =1
ln(ACL — 1)
—2nBer,
In(0)
—2m(2MH>)
In(0) = —oc0

- t; BCL =2MHz

|t = unknown|


af://n0
af://n2

9. Consider the following circuit:

AN
R
R=70k Ohm

1L Ri R
= R=10k OhmQ
-Vin -

If the unity-gain frequency of the op amp is 1.6MHz, determine the closed loop 3-dB
bandwidth.

R; 10k
Acp =1+ 2 =1+ ——

oo =1t R T T o
B 16MH:

Acp  1.1428
|Bep = 1.12M Hz|

= 1.1428 (5)

Ber =

13. Calculate the rise time Tz, for the circuit stated above.

ln(ACL - ].)

—t; Bop = 1.12MH 6
—2rBcy » oL ? (6)

In(0.1418)
—2n(1.12MHz)

|t = 276.5ns|



19. Consider the circuit below:

W
R2

R=10k Ohm:
O Ny
V1. Rl - - - - .
R2
A=10KOm - 'R=10k Ohm

If the unity-gain frequency of the op-amp is TMHz, determine the closed-loop 3-dB
bandwidth.

BCL — A—CL (7)
Ry 10k2
A -
LT R, 10kQ
1MHz
Ber = T

|Bor = IMH2|




21. Consider the following circuit:

AN
R
R=70k Ohm

My
—— -B=10k Ohm

4
B -Vin °
Assume that the op-amp slew rate is 0.6V /us. Calculate the rise time Tsg due to the
slew rate when the input is a pulse that changes from zero to the following values:

1.10mV

R, 10k

App =14 8 — 14 22

S TR T)
(10mV)(1.1428)

0.6V /us
‘TSR = 238TL8|

2.0.1V

~ ViAcr

0.6V /us

(100mV)(1.1428)
0.6V /us

|TSR = 238ns|

Tsr

Tsg =

VA

Top = —=CL (10)
0.6V /us

(1V)(1.1428)

0.6V /us
‘TSR = 238[1,8‘

Tsg =



23. Consider the following circuit:

A
R
R=30K Ohm

2 Ay
‘R=10k Ohm -

Assume that the op-amp slew rate is 0.5V /us. Calculate the rise time Tsp due to the

slew rate when the input is a pulse that changes from zero to each of the following
values:

1.0.2v

Tsp = -2 (11)

R; -3
A = — = —_— = —
CL R 7 3
(0.2V)(-3)
0.5V /us

|Tsp = 1.2us|

Tsp =

_ Vidcer

0.5V /us
(1V)(=3)
0.5V /us

Tsp (12)
Tsgp =

Tsr = 6us|

3.3V

(14)

|Tsr = 18us|
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