CS375 Digital Systems - Sample Test II
1.) Show the representation of these 8-bit numbers in:

a. One’s complement

b. Two’s complement

c. Signed Magnitude

27,  123, -1

     1.a)  What is the two’s complement of 10101?  What is its value?  What is its sign?
      1.b)  Why use 2’s complement in computers?

      1.c)  What is the difference between a latch and a flip-flop?

2.) Describe the function of (or generate a characteristic table for)  a J-K flip-flop.  (or a D, T, or R-S flip-flop).

3.) Implement a 2x1 multiplexer using basic gates (And, Or, XOR, inverters).
4.) Describe the following:

a. Multiplexer

b. Demultiplexer

c. Decoder
d. Encoder
5.) What are combinational circuits?  How are they different from sequential circuits?

6.) What is the purpose of a flip-flop?

7.) What are half adders and full adders?
8.) Draw a schematic for a full adder.

9.) Draw a schematic for a 4-bit adder/subtractor.  Provide a carry-out bit.   How might you use this circuit?
10.) What are the relative merits of carry-look ahead adders vs. ripple carry adders?

11.) What does this VHDL code do?
[image: image1.png]LIBRARY 1eee
USE ieee.std _logic 1164.all;

ENTITY mystery IS
PORT( wO,wl,s :IN  STD_LOGIC
f :OUT STD_LOGIC ),
END mystery ;

ARCHITECTURE Behavior OF mystery IS
BEGIN
PROCESS (w0, wl, &)
BEGIN
[Fs='0'THEN
f<=w0
ELSE
f<=wl .
ENDIF
END PROCESS ;
END Behavior




12.) Briefly describe how floating-point numbers are represented? 

13.) What is the purpose of the “sensitivity list” in a VHDL process statement?

14.) How can we construct a ripple counter using T flip-flops?

15.) Look at this circuit What does it do?
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16.) Describe the difference between synchronous and asynchronous resets. 

17.) Design a circuit that counts the number of times a button is pressed.  When the button is pressed exactly 27 times, an led lights up.  After the button is pressed for the 28th time, counting resumes from zero.   You can assume that flip-flops power-up with value zero (not usually a good assumption).
18.) Suppose that you wanted to control a sequential circuit from a Raspberry Pi.  The Raspberry Pi has an interface that allows the user to select one of four buttons.  Each time the user makes a selection, the Pi informs the sequential circuit of the selection.   Describe how you might implement the interface between the Pi and the sequential circuit.

19.) A problem like Example 8.13.
