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1. TRUE/FALSE:

Label each statement with “T” or “F”. Be very clear. Answers that look like a combination of "T" and
"F" will be marked wrong. [5 marks]

Statement T/F

Testbenches should only contain synthesizable VHDL.

In VHDL, the “case” statement can be used outside a process block.

In the datapath circuit of lab3, the register file (8 registers) along with its read and
write ports can be specified in a single process block. F

Standard cell ASICs generally have lower power consumption than FPGAs.

Mealy and Moore state machines are examples of sequential circuits.

2. Describe the following Mealy state machine using synthesizable VHDL. The reset signal is
synchronous and active high. The state transitions take place at_rising clock edges. [4 marks]

reset

(synchronous) O:Jr;gng
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outp=10 outp=01
inp=1
outp=11

Write your VHDL code on the next page. Use the back side of the page if you need more space.




library IEEE;
use IEEE.std_logic 1164.all;

entity mealy fsm is
port( clk, reset : in std logic;
inp : in std logic;
outp : out std_logic_vector (1 downto 0));
end mealy_fsm;

architecture behav of mealy fsm is
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3. Draw a schematic of a circuit that has the same behaviour as the following VHDL code. You can

use flip-flops, basic gates, multiplexers, and/or tri-state buffers in your diagram. [3 marks]

library IEEE;
use IEEE.std logic_1164.all;

entity circuit is
port (a, b, ¢, d : in std_logic;
outp : out std_logic);
end circuit;

architecture defnl of circuit is
signal s : std_logic;
signal t : std_logic_vector(l downto 0);
begin
process (d)
begin
if (d = '1') then
t <= £t(0) & (a xor b);
s <= t(0) and t(1);
end if;
end process;

process(s, c)

begin
if(c = *1’) then
outp <= s;
else

outp <= ‘z’;
end if;
end process;

process{t, ¢)

begin
if(c = '0’) then
outp <= t(1);
else
outp <= ‘z’;
end if;

end process;

end defnl;
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4. Consider the following 4 bit counter. The counter is capable of counting forwards and
backwards, and it also has parallel load capability. The counter has 3 inputs (cnt_load,
cnt_up, cnt_in) in addition to the clock signal (c1k). On each rising edge of clk, the
counter output (ent_out) gets a value according to the following table:

cnt load cnt_ up cnt out et in—4 ,
1 d (don’t care) cnt_in x -
: osd Up/dOWﬂ 4 » cnt_out
0 Previous value of cnt_out + | otup—— | Counter
0 0 Previous value of ent_out - 1 ok —————|

Describe this circuit using synthesizable VHDL. Marks will be deducted for solutions which
are excessively complex or long. [5 marks]

library IEEE;

use IEEE.std_logic_1164.all;

use IEEE.std_logic signed.all;

entity up_down_counter is

port ( clk, load, cnt_up : in std_logic;

cnt_in : in std_logic_vector (3 downto 0);
cnt_out : out std _logic_vector (3 downto 0) );

end up_down_counter;

architecture behav of up down_counter is
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5. Consider the following circuit. /
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How many of these logic blocks are required to implement the above circuit? Indicate the portion
of the circuit implemented by each logic block (possibly by drawing circles on the above :
diagram) [3 marks]
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