CSE369 Practice Problems (lec 2)

1. Circuit diagrams

Draw a truth table and circuit diagram for each of the following boolean equations
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2. DeMorgan’s Law

2.1.1] Draw this equation as a circuit: P = A+B
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2.1.2] Use “bubble pushing” to convert the circuit diagram to only use NAND gates
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2.1.3] Write the circuit as a boolean equation

P=pB-A



2.2.1] Draw this equation as a circuit: Q = (A + B)(B + ~C)
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2.2.2] Use “bubble pushing” to convert the circuit diagram to only use NOR gates
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2.2.3] Write the circuit as a boolean equation

Q= (k) ([0 * )




3. Verilog Signals

3.1] Declare an six bit bus called “twix” and a 16 bit bus called “kitkat”
|os\c [520] '\'w'n(',
logic [16:0] kitkat;

3.2] Declare a 16 bit bus called “katkit”. Use concatenation to assign its value to be the
bytes of “kitkat” in the opposite order.

logic [15:0] katkit;
055190 katkit = él‘il’kd‘ [7: 0__‘, witkat [ISZQ%',

3.3] Declare a 16 bit bus called “nokit”. Use concatenation to assign its value to be the
upper byte of “kitkat” padded out to 16 bits with Os

\06'.(, [15:0] nokit
assign Wkit = 546503 pitkatf15:€)3

3.4] Declare a six bit bus called “xiwt”. Use concatenation to assign its value to be the
reversed bits of twix.

logic [6:0] xiwk;
assign xiwh =é*w‘*(ﬂ,"vﬁx(‘],‘\'Viﬁ[ﬂ,‘\'wit[ﬂ’ {'w':x[ﬂ, ’(wix[‘a]%‘,

3.5] Declare a three bit bus called “tw” and a three bit bus calle “ix”. Use concatenation on
the left side of an assignment to break the value of twix apart into tw and ix.

logic (2:9] tw;
logic ['BO] X

assigh %’iw['z:o]) w[2:0]2 = twix[5:0];



4. Block diagramming

4.1] Draw the following Verilog as a block diagram:

logic [6:0] danni_age;
logic [6:0] naomi_age;
logic [6:0] age;
logic cat_years;
always_comb begin
if (cat_years) begin
age = danni_age;
end else begin
age = naomi_age;

end
end
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4.2] Write Verilog for the following block diagram:

logic [4:0] head, shoulders, fingers, knees wiggle
logic [l:O] Parl— ,
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e glways.comb begin
fingers —?«- it (Pad- == 0) beg’m
knees | vigale = head )
end else it (park == 1) begin
part[0] part{1]

wiggle=shoulders,

exd else if (port==2) begin
w'.%lw%‘mgers;

end elog begin
w'un\gs knees,

end

end

4.3] Write Verilog for the following block diagram:

logic [2:0] caised, lo«am‘, eyebrows J

eyebrows mouth
raised curled_up 3 'ogi ¢ [2:0-] u‘ﬂed’“P' Cufkd—down) Mo \‘l’h,
lowered 3 curled_down 3 ‘0%-"’ ‘|5_{f°wn°,n5;
Lo alwag’:,com‘r begin

is_frowning —Dc

it (is-frowning) begin
eyebrows = raised,
mouth = curled - up)
end else begin
eyebrows = lowered,
mouth = curld.olown)
end
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