ECE 270 Introduction to Digital System Design Spring 2019
Homework 4
Due at the beginning of your scheduled lab period
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Printed copies of these pages along with your original (hand-annotated, not photocopied) written
solution in the space provided (unless otherwise indicated) are required in order to receive credit. NOTE:
The purpose of homework is to provide an opportunity for practicing the kinds of problems you will be
asked to solve on quizzes and exams — copying the work of someone else does not accomplish this.

1. [12 pts] Given the circuit, below, calculate Vi, (the CMOS inverter input voltage) for each of the cases
indicated along with the current individually sunk by each active open drain gate. Show your
calculations. (LOs 1-34 and 1-35).

]

est ON resisranct CMOS Inverter:
0.2%/) 0oy =5SN I = +2 pA
7 1000 o

1 2 F
Vin I:

Open-drain (O.D.) CMOS NAND gates:
VoLmax = 0.33 V@ loLmax = +6 mA
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2. [6 pts] Given the circuit, below, along with its Vi-Vo (input — output voltage) relationship, determine
the following (show calculations where applicable):
a. estimate the ON resistance of the O.D. NAND gate (LO 1-25)
‘ﬁ’t l +me = Sns = f? on K| 00p F—> Fon= >0 0L
b. estimate the value of the pull -up resistor (LO 1-36)
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c. estimate the tru of the O.D. NAND gate (LO 1 -25)
rise time = 359y
d. estimate the trur of the O.D. NAND gate (LO 1-25)
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e. estimate the tpur of the O.D. NAND gate (LO 1-23)
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f.  estimate t the tPLH of the 0.D. NAND gate (LO 1 23)
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