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Design a logic circuit to implement a counter with the following binary
sequence : 0,1,3,7,6,4 and repeat. (12%)

Consider the calculation of y =4 x X, + 4, x X, + 4, x X, . The fixed
coefficients 4 =072, 4, =—03 ,and 4, =095. Each X, isa2’s

complement binary number scaled such that |.X,| <1 and is expressed as

| /

X, =-b,, +Zb,m 27" where N=8, b,,are the bits, 0 or 1, and &, is the s{én

n=1
bit. Use an 8-word ROM and an adder/subtractor to construct a circuit to
compute y when X, X, and X, are bit-serially input. The operation of
the circuit and the content of 8-word ROM should be described. (12%)
(2) Please describe what the nonrestoring division is ?
(b) Try to compare the computing complexity of nonrestoring division and that
of restoring divisioin ? (12%)
Suppose a computing task can be divided into & subtasks and then accomplished
by a pipeline of % stages. Try to evaluate the speedup of the pipelined
operation versus the sequential operation ( non-pipelined operation ) as 7 tasks
are executed, where each stage of the pipeline is assumed taking 7 time units to
finish the subtask and neglecting the staging delay. (16%)
(2)-Try to illustrate how a floating-point adder performs in 4 functional blocks.
(b) Try to implement (a) in pipeline architecture.
(c) What is the advantage of (b), and what is its overhead ? (12%) -
The logical address space in a computer system consists of 128 segments.
Each segment can have up to 32 pages of 4K words. Physical memory consists
of 4K blocks of 4K words. Show formats of logical and physical addresses.
(12%)

A digital computer has a memory unit with 24 bits per word. The instruction
set consists of 150 different operations. There is only one type of instruction
format with an operation code part and an address part. Each instruction is
stored in one word of memory.

(a) How many bits are needed for the operation code part?

(b) How many bits are left for the address part of the instruction?

(c) How many words are there in the memory and what must be the memory
size?

(d) What is the largest unsigned binary number that can be accommodated in
one word of memory? (12%)

How many bus arbitration schemes are there? Describe at least three different

schemes. (12%)
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