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Presentation and clarity are very important!

Complete the timing diagram of the following circuit. G
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PROBLEM 1 (16 PTS)
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Complete the timing diagram of the following digital circuit that includes an FSM (in ASM form) and a datapath circuit.

Counter: E = sclr =1 — Q = 0. Shift Register: If E = 1: s_L = 0 — shift, s_L = 1 — load.
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PROBLEM 4 (16 PTS)

= Sequence detector: Draw the State Diagram (any representation) and the Excitation Table of a circuit with an input x and
output z. The machine has to generate z = 1 when it detects the sequence 01011 or 11100.
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PROBLEM 5 (16 PTS)
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= Complete the timing diagram of the following circuit. Provide DO and Qix as hexadecimal values.
= sclr: Synchronous clear. If E = sclr = 1, then the register output is cleared (set to 0).

resetn

A 4

sign
extension

4, 8/
V4 77

>

Qi Qix

|

|
V
> E
» sclr

.

N
N

\ 4
o]
(]

<

1 1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1 1

DI ;1010 X 1011 (X 0110 | 100 | ! ! ' X 1901 | ! !

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

1 1 1 1 1

5 I
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
restart —rl' | . . . . . . . . | . . . . . :
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
i e B e o i B e e e e e e
Qi 0000, | | | | | | | | | | | | | | | |
bt bttty Bl ity il il sl il Sl il o iy Bl il il didididiy Ediadiadb ol Bl it
T o e Y T o e L e I e [ |
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0ix 00 | s . L L I . L L | 2 L L | 2 . .
___I____ I____I____I____I ____I____I____I____I ____I____ I____I____I____I____ I____I____I
--r---/---""-"T--"-"-"r--""-""-"r-"-"--"//||-"-"-""-"-"-"-"-"T--""r-HCr--"—"AQ """ T-"~"~""rT=- ="/~~~ T7T~""—"~"="1
DO 00 | | ; | | | | i . | | ; . | | ; .
TS T~ T TTTTTTTrTTTTro-TToATTTTATTTTTTTTTPTTToTSTTTATTTTTTTTTrTTTTMTTTATTTTTITTTTIT
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

3

Instructor: Daniel Llamocca



ELECTRICAL AND COMPUTER ENGINEERING DEPARTMENT, OAKLAND UNIVERSITY

ECE-378: Digital Logic and Microprocessor Design

Winter 2015

PROBLEM 6 (16 PTS)
Draw the State Diagram (in ASM form) of the FSM whose VHDL description in shown below. Is it a Mealy or Moore FSM?

Complete the Timing Diagram.

library ieee; architecture behavioral of circ is
use ieee.std logic 1164.all; type state is (S1, S2, S3);
signal y: state;
entity circ is begin
port ( clk, resetn: in std logic; Transitions: process (resetn, clk, s, b, z)
s, b, z: in std logic; begin
done, r, g: out std logic); if resetn = '0' then y <= S1;
end circ; elsif (clk'event and clk = '1l'"') then
case y 1is
when S1 =>
if s = ‘1’ then y <= S2; else y <= Sl1; end if;
when S2 =>
if z = '1'" then
y <= S3;
else
if b = ‘1’ then y <= S3; else y <= S2; end if;
end if;
when S3 =>
if s = '1l' then y <= S3; else y <= Sl1; end if;
end case;
end 1if;
end process;
Outputs: process (y, z, b)
begin
done <= ‘0'; g <= ‘0’; r <= ‘0';
case y 1is
when S1 => g <= ‘1';
when S2 => if z = ‘0’ then
r <= ‘1';
if b = ‘1’ then g <= ‘1’; end if;
end if;
when S3 => done <= ‘1’;
end case;
end process;
end behavioral;
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