EE330 Spring 2019 HW13 Solutions TA: Abdullah Al-Obaidi

NOTES:

Design problems and some Digital Logic implementation problems can have oo solutions. One
solution is shown below.

SOLUTIONS:

Problem 1:
Cascode amplifier with active load so the gain
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Problem 3:
24+ A4,V =24+ (1%107%)(—1.96 x 10°) = —2.196 V
This means it would be very difficult to get the system to be biased correctly.
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Problem 4:

a) Design is shown below, the ratio of W/L of M1 to W/L of MO is 1:10
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b) We need M1 to be in saturation and we know Ipsq =200 pA
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Vps > Vgs — Vr therefore Vprainmin = 0.873 V

Problem 5:
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Vour =8 — 150 u % 25 k = 425V

2 x Ipsq 2+150p . . .
Ves —Vr = = |———==0.239V - Saturation assumption validated
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Problem 6:

A
A B | Out

AND
A B | Out

A~B
A B | Out

Low
A B | Out

ARB
A B|oOut

(AB)|(~A~B)
A B |Out

A B | Out

NOR
A B | Out

OR
A B | Out

B
A B | Out

XOR
A B | Out

~AB
A B | Out

High
A B | Out

~AB
A B|out

NAND
A B | Out

A B | Out

The named ones are the most commonly used
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Problem 7:

Assume C; is large,and set VDD = 10V

Vop =V, Vpp — 0.6V
IC — DD outqQ — BnIB — 100 x DD
RL B
10V =5V _ 10V — 0.6V
10kQ B
Rz = 1.88 MQ

Image of design is on the right.

Problem 8:

Vi

A
a)lout = A_Z;(Iin + IBS) - IBO = SIBS + 250“. - 250“. = Slil’l

b) [ used WolframAlpha

0.0002 |

0.0001 |

f,f”

000004 —0.00002 ,
00001 |

7
7

e

0.0002 |

7

/

~

000002 0.00004



EE330 Spring 2019 HW13 Solutions TA: Abdullah Al-Obaidi

Problem 9:
a.) F =AB + CDE + AE
b.) AssignF=(A & B)|(C&D & ~E) | (~A & E)

c)F=A+B+C+D+E+A+E

Problem 10:
a)F = AB + BC

-
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b)F=AB*(B+C)
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