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Question 1; 25 points
Design a sequential machine with one input variable z and two state variables y; and ys.
and one output variable z. If z = 0, the count sequence is 00, 01, 11, 10. If z = 1, the count
sequence is 00, 10, 01, 11.

1. Develop the state table In your table, the meaning of each column must be clear (10
points).

2. Develop the Boolean expressions needed for the logic circuit. You do not need to
minimize any function (8 points).

3. Draw the logic diagram (7 points).
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( Table 1: ALU specifications
‘ T1%o | Function | g; I h; l Co I

00 A Jeglo o
01 -B g |5, |4

10 2xA || a5 O
11 A+B |y b;| 0

Question 2; 15 points

In a small ALU, the data operands are A and B with bits a; and b; respectively. The
arithmetic unit portion needs the following functionality, controlled by z;zo. The bits of
the operands to be fed to the RCA (ripple carry adder) are g; and h;. Clearly, these are
functions of z1, g, a;, b;. In addition, the overall carry input into the LSB position of the
RCA is Cy. Fill in the adjoining Table 1, the required values or functions of the data inputs.



Question 3; 15 Points

A logic unit takes in two operands A = a,, - - - ag and B = by, - - - by and produces output F' =
frn -+ fo. The operands can be chosen from any of many registers such as R1, R2,..., Rk,
etc. The output can be loaded back to any of the registers, except R1. The only logic
operations available in the unit are the bit-by-bit Exclusive-OR and bit-by-bit-AND. The
register R1 contains constant data; all its bits are always Boolean 1. Write a sequence of
microoperations to obtain the bit by bit OR operation of the contents in R2 and R3 and

load the result into RA4.
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Question 4 ; 10 Points

A RAM system has 1G words of memory, including 128M words of I/O ports. Note that 1K
= 219 = 1024, IM = (1K)? and 1G = (1K)3. Each word has 32 bits. Both RAM chips and
I/O port chips are available in a standard size of 128M bytes (that is, 128M rows, each row
being a byte of 8 bits). How many RAM chips and how many I/O port chips are required to
put together the required RAM system? What is the size of the decoder used to interconnect
the chips?
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Question 5; 10 Points

Can we have a single cycle MIPS machine with a single RAM unit that contains both
instructions and data? Briefly justify your answer.
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