
ECE 331 Digital System Design   Student:__________________________ 
  Fall 2007         Nathalia Peixoto          

Final Deal 

Due Tuesday, December 11th at ≤5pm (I will leave my office at 5pm 
sharp – but I will stay there from 3pm to 5pm) 

If you successfully complete this set of problems, you will receive full grade (100) on all 
homeworks you turned in (either on time or up to 1 week late) since the beginning of 
the semester. There is no second chance: if you show me your work on Dec 11th, and I 
can’t find the solution or how you worked on any particular problem, that’s a NO DEAL. 
Disclaimer: all these problems were either made up by me, or taken from other professors 
who teach ECE331 or similar courses. If you don’t understand the notation, please use your 
best judgment to come up with a solution (adapt, if necessary). 
This final deal is composed of two parts: the first one has 12 problems, numbered 1 through 
12. The second is numbered from 1 through 15, starts on page 8 (labeled “Final Deal part 
II”).  
 

1) What are the four methods you can use to describe a logic function? 
a. ______________ 
b. ______________ 
c. ______________ 
d. ______________ 
 

2) Use the four digits from your date of birth (MMDD, where M=month, D=day) and find: 
a. Decimal representation: ____________ 
b. Binary representation: ____________ 
c. 2’s complement: ____________ 
d. 1’s complement: ____________ 
e. Hexadecimal representation: ____________ 
f. Octal representation: ____________ 
g. Using the decimal representation, subtract 5000 from (a): _______ (I hope you get a 

negative number here). 
h. Binary representation: ____________ 
i. 2’s complement: ____________ 
j. 1’s complement: ____________ 
k. Hexadecimal representation: ____________ 
l. Octal representation: ____________ 

 
3) Given the function: Fw,x,y,z = ∑ (0,1,4,5,10,11,14,15) 

a. Implement it in minimum SOP form, using ONLY the 74LS00.  
b. Is your implementation hazard-free? (explain in written English) 
c. Specify and label each part (you must draw your circuit implementation) 
d. Report the maximum total power dissipated (assume Vcc=5V, Ft=100kHz for each 

gate; Cl=15pF for each gate; the output of each gate has a 50% duty cycle; Icc values 



on the notesheet are for all gates within an entire package, but the dynamic power is 
calculated for each gate. 

e. Determine the SWC and SBC delays. 
4)  

 
 
 
 
 



 
 
 
 

5) Given the graph below (actually in the next page) with i1, i2, and i3 as input signals, 
a. Draw the two outputs of an RS latch with i2 connected to R and i3 connected to S. 
b. Draw the Q and Q’ for a D latch if i3 is connected to C and i2 is connected to D. 
c. Draw Q and Q’ for a D flip-flop (rising edge) if i1 is connected to Clk and i2 to D. 
d. Draw Q and Q’ for a D flip-flop (falling edge) if i1 is connected to Clk and i3 to D. 
e. Draw Q and Q’ for a J-K flip-flop (rising edge) if i1 is Clk, i2 is J, i3 is K. 
f. Draw Q and Q’ for a J-K flip-flop (rising edge) if i3 is Clk, i1 is J, i2 is K. 
Obs. If you find that i1, i2, and i3 are simultaneously changing state, then assume that i1 
has priority over i2, and i2 over i3. That is, if both i1 and i2 are going from 1 to 0 AT THE 
SAME TIME, and you need to decide on the output depending on the timing between 
these two transitions, assume i1 goes from 1 to 0 BEFORE i2 goes from 1 to 0. 
 

6) You are in the lab, trying to build a state machine with J-K flip-flops. You designed the whole 
circuitry, based on NAND gates and JK ffs, but when you try to build your machine, you 
notice you only have D’s available (and all the NANDs in the world). Show how you can still 
build the machine. (In other words: show a diagram of how you can build an edge-triggered J-
K from D’s and NAND’s). 

 
7) Design a two-input, two-output serial subtracter as a Moore state machine. The inputs are 

series of bits (one bit per clock cycle) beginning with the least-significant bits of the two 
numbers to be subtracted and the first output is a series of bits representing the difference 
of the input numbers, presented least significant bit first. The second output is 1 whenever 
the other output bit represents a digit in the difference, as would be true for all but the 
reset state. 

 
 
 
 





8) (CMOS circuit, parts a and b) – number 2 below 
9) Sequential x combinational circuit. (number 3 below) 
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11a 

11b 



 
12) Present a hazard-free implementation of the following functions: 
 
a) In SOP format: A x,y,z,w = ∑(3-7,12,15) 
 
 
b) In POS format: Xa,b,c,d = π (0,2,6,9,13,14)+d(5,7,8). 
 
 

Final Deal part II 
 
 

 












