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HW7	
	
	 	
1. A	sequential	circuit	with	two	D	flip-flops	A	and	B,	two	inputs	X	and	Y,	and	one	output	Z	is	specified	by	the	

following	input	equations:	

DA=XA+X’Y,	DB=XB’+Y’A,	Z=Y’B’	

(a) Draw	the	logic	diagram	of	the	circuit.	

(b) Derive	the	state	table.	

(c) Derive	the	state	diagram.	

	

2. Design	a	sequential	circuit	with	two	D	flip-flops	A	and	B	and	one	input	X.	When	X	=	1,	the	state	of	the	circuit	
remains	the	same.	When	X	=	0,	the	circuit	goes	through	the	state	transitions	from	00	to	10	to	11	to	01,	back	
to	00,	and	then	repeats.	

	

3. For	 the	 D-type	 positive	 edge-triggered	 flip-flop	 and	 D-type	 positive	 level-sensitive	 (level-triggered)	 latch	
with	the	same	clock	(clk),	asynchronous	reset	signal	(rst),	and	input	(Data)	below.	Assume	the	initial	state	of	
both	the	flip-flop	and	latch	are	‘0’,	and	both	devices	are	with	0	D-to-Q	delay.	Point	out	the	incorrect	parts	
for	Q1	and	Q2	in	the	timing	diagram	and	redraw	the	correct	timing	diagram.	

	
4. A	sequential	circuit	has	two	flip-flops	A	and	B,	one	input	X,	and	one	output	Y.	The	state	diagram	is	shown	in	

Figure	5-44.	Design	the	circuit	with	D	flip-flops	using	a	1-hot	state	assignment.	

	
5. Draw	the	state	diagram	of	the	sequential	circuit	specified	by	the	following	state	table.	

Final Exam

1.(15pt) Please answer the following questions briefly.
(a) What is the difference between static RAM and dynamic RAM? (2pt)
(b) What is the difference between ripple counter and synchronous counter? (2pt)
(c) What is the difference between sequential access memory (ex. shift registers) and 

random access memory (ex. SRAM)? (3pt)
(d) List at least two characteristics for edge-triggered flip-flop and level-triggered (level-

sensitive) latch, respectively. (4pt)
(e) List at least two characteristics that you can tell a synchronous sequential logic from a 

combinational logic. (4pt)

2. (10pt) A 12-bit Hamming code word containing 8 bits of data and 4 parity bits is read from 
the memory. What is the original 8-bit data word that was written into memory if the 12-bit 
word read out is as follows: (a) 101110000110 (b) 101111110100.

3. (20pt) For the D-type positive edge-triggered flip-flop and D-type positive level-sensitive 
(level-triggered) latch with the same clock (clk), asynchronous reset signal (rst), and input 
(Data) below. Assume the initial state of both the flip-flop and latch are ‘0’, and both 
devices are with 0 D-to-Q delay. Point out the incorrect parts for Q1 and Q2 in the timing 
diagram and redraw the correct timing diagram.
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4. (20pt) Counters.
(a) Design a synchronous BCD down counter with T flip-flops. (10pt)
(b) Design a 9 to 3 counter. Use (a) as a building block. Explain how it works. (10pt)

5. (20pt) Design a sequential circuit with two D flip-flops A and B, and one input x. When 
x=0, the state of the circuit remains the same. When x=1, the circuits goes through the state 
transitions from 00 to 01 to 11 back to 00, and repeats. If the circuit ever goes to the unused 
state because of outside interference, it should has the ability to go back to the correct state 
after one or more clock pulses.
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6. Design	 a	 recognizer	 that	 recognizes	 an	 input	 sequence	 that	 has	 at	 least	 three	 1's.	 The	 recognizer	 has	 a	
single	 input	 X,	 and	 a	 single	 output	 Y,	 and	 one	 asynchronous	 Reset	 input	 signal.	 The	 recognizer	 sets	 the	
output	Y	to	1	if	the	input	signal	X	was	equal	to	1	in	at	 least	3	clock	cycles	after	reset.	(a)	Derive	the	state	
diagram.	(b)	Encode	the	states	to	minimize	the	combinational	logic.	(c)	Draw	the	logic	diagram	using	D	flip-
flops.	

	

7. Use	Verilog	to	verify	the	function	in	Prob.	2	with	simulation	results.	

	

8. Reduce	the	number	of	states	in	the	following	state	table	and	tabulate	the	reduced	state	table.	

	

	
	
Show	that	the	same	output	sequences	are	obtained	for	both	the	state	table	of	the	previous	problem	and	
the	 reduced	 state	 table	 from	 the	 previous	 problem.	 The	 state-circuit	 starts	 from	 state	 a,	 and	 the	 input	
sequence	is	10110101001.	

	


