Introduction to Digital Design with Verilog HDL

Exercise 1: What changes would result in a 3-input OR gate?

module ex1 ( input logic a, b, ¢,
output logic y ) ;

assigny =2t~ q | 5 | ¢

endmodule

Exercise 2: What schematic would you expect if the statement was
assigny=(a*b) | c;?

Exercise 3: If the signal i is declared as logic [2:@8] i;, whatis
the ‘width’ of i?
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If 1 has the value 6 (decimal), what is the value of i[2]?
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Exercise 4: What are the widths and values, in decimal, of the fol-
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Exercise 5:
logic [3:8] z [@8:1] = ' 3'b11, 3'b101 ;

Draw a two-dimensional table showing the values of the bits in




Exercise 6: Write the truth table for a one-bit adder with carry.
There are three inputs (a, b aas=t=EEY) and two outputs (sum and
carry). Define an array that implements this function. Write an ex- — ng.s
pression that uses this array to find the sum and carry of logic -
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Exercise7: Whatarethevalues of the following expressions: 14'b810? °
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Exercise 8: An array declared as logic [15:8] n; and has the . 2
value 16'h1234. What are the values and widths of the following L / o
expressions? 5 \ 2 ,/ 32 4 /

l > ol 0100
n[15:13] 3 b 000 n=0oel ©0o10

\ J
D40 Uooo\\_d_’_/_’_)
I \'ho

~n[3:0] q'b [ 011
¢'hb
?.
n>>4 “o\h Otsz
n + 1'b1 \(a(h\23s

Q'h3Y — 4 ht \ -
(nLz:ed) - prsze)  ° h3
g

n >= 16'h1234

\ \01‘\'

wool \
A rju Wt e —
hA[QhF‘F‘F‘F /

— tinedch

iHl &0
n &&(!n

=\

'L o

P
LT Ll 2ot
b

1bl+1bl  — 1'b ¢ ¥



} "
{fl‘bl . 1'b1)+ 260

~ —l

CYele)
[vEahe

~—
o

/
([‘b\ ¥ ‘1)
BACER

n= ‘bl+—Tb1)
i} — —_

Exercise 9: What are the width and value of the expression: 3 ?
16'd10 : 8'h20?
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If x has the value 0, what is the value of the expression: x ?
1'b1 : 1'b0?
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Exercise 10: Draw the schematics corresponding to:
y=a? (b?sl:s2): (c?s3: s4);
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Exercise 11: Use slicing and concatenation to compute the byte-
swapped value of an array n declared as logic [15:0] n.
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Exercise 12: If n has the value 16'h1234, what are the value and
width of:

{n[7:0],n[15:8],4'b1111}?
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Exercise 13: Use concatenation to shift n left by two bits. 2 n ["’0 0} 5 2'bo 6%

Exercise 14: Use concatenation to assign the high-order byte of n
to a and the low-order byte to b.
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Exercise 15:
assign y = a + 1 ;

Some software warns about truncation. How could you re-write
the assign statement to avoid such a warning?

%: a + l‘bl/’

Exercise 16: Write an always_ff statement that toggles (inverts)
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|dentify the following in the diagram above: component names, com-
ponent“instance names,” component port names, module e+ names.
Label the signal t in the schematic. =it

Exercise 18: Rewrite the ex60 module using operators. Which ver-
sion - “structural” or “behavioural” - is easier to understand?

module ex60 ( input logic x, y, z,
output logic c ) ;

logi ;
ogic t - 0,95"‘5‘/\ c = X( ‘(&)Z j

ex1 ex1_1 ( x, y, t) ;
ex1 ex1_.2 (z, t, ¢c) ; 7\
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