Question 1) NAND Gate Circuit (15 points)
Below is a picture of a series of NAND gates hooked together to form one of the basic gates we have studied and the PSpice output for the circuit

[image: image1.emf]CLK


DSTM2


OFFTIME = 1uS


ONTIME = 1uS


DELAY = 0


STARTVAL = 0


OPPVAL = 1


V


G


V


U13A


7400


1


2


3


A


U12A


7400


1


2


3


B


V


CLK


DSTM1


OFFTIME = 0.5u


ONTIME = .5uS


DELAY = 0


STARTVAL = 0


OPPVAL = 1


E


U10A


7400


1


2


3


7400


1


2


3


U15A


7400


1


2


3


U14A


7400


1


2


3


D


V


C


U16A


7400


1


2


3


F


V




CLK

DSTM2

OFFTIME = 1uS

ONTIME = 1uS

DELAY = 0

STARTVAL = 0

OPPVAL = 1

V

G

V

U13A

7400

1

2

3

A

U12A

7400

1

2

3

B

V

CLK

DSTM1

OFFTIME = 0.5u

ONTIME = .5uS

DELAY = 0

STARTVAL = 0

OPPVAL = 1

E

U10A

7400

1

2

3

7400

1

2

3

U15A

7400

1

2

3

U14A

7400

1

2

3

D

V

C

U16A

7400

1

2

3

F

V


[image: image2.png]




a) Fill in the truth table for the circuit ( 9 pts)

	A
	B
	C
	D
	E
	F
	G

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


b) What gate does this represent (2 pts)?

c) Write a boolean expression for this circuit. Do not simplify. (4 pts)

Question 2) Schmitt Trigger Model

Below is a Schmitt trigger circuit connected to a switch. The plot below the circuit is the PSpice output from this circuit
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a) Indicate the voltage at node “A” and node “B” on the output plot below (4 pts)
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b) Estimate the value of the hysteresis for the Schmitt trigger model AND indicate the hysteresis range on the output plot (8 pts)

c) What is the saturation voltage range of the op-amp in the model? (4 pts)

d) What is the operating region of the transistor in region 1 (Sat, active, OFF)? What is the current in the transistor in “region 1” (4 pts)

e) What is the operating region of the transistor in region 2 (Sat, active, OFF)? What is the current in the transistor in “region 1” (4 pts)

Region 1





Region 2








