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1. Explain the following network topologies commonly used in the local area network (LAN) by (A) drawing

simple diagrams (for example, link-node representation) and (B) state the features advantages/ disadvantages
respectively: (1) Ring; (2) Star; (3) Chained (or so-called line); (4) Line; (5) Tree (or so-called hierarchical).
(3 % for each).

2. Design a 4-bit priority encoder as the block diagram shown in Fig. 1. In this diagram, x is the most significant bit

(MSB) and y is the least significant bit (LSB), and note that P; has higher priority than P; 1fi>].
(A) Find the truth table; (10%)
(B) Draw the logic diagram layout you designed. (10%)

3. You are required to design a logic circuit to control the lighting of two LCD segments P and O in a display

indicator as shown in the following block diagram as shown in Fig. 2. Each segment lights up when the control
line (p or q) is 0 (not 1). 4y, Ao, B1, and B, are binary-digit inputs. When p = 414, > B1By = g, the display will
light up as “+”. On the contrary, when p < g, the display will light up as “-”. And when p = g, the display does
not light up.

(A) Derive the simplified Boolean function for each of the control lines p and g in the “sum-of-product” form;
(10%)

(B) Draw the logic circuit diagram you design. (10%)

4. Determine the computational complexity of the following codes: ( 5 % for each)

(A)fori=1tondo B)i=1; (C)fori=1tondo (D) k= 100000;
forj=1tondo while i<=n do i=1 while k # 5 do
fork=1tondo x=x+1; fork=j+1tondo k=kdiv 10;
x=x+1; i=1+1; X =x+1; end;
end; end; end;
end; end;
end;
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5. Suppose there is an 8-bit central processing unit (CPU) with 16 address lines, please use AND/OR gates to

enable four 16K-byte RAM modules. The address of the RAM must be continuous. Figure 3 shows the diagram
of the CPU and RAM units (Where ADD = address, RD = read, WR = write, EN = enable).

(A) Write down in detail of the addressing/ data bus-line number and the arrangement of the used RAM and
CPU; (5 %)

(B) Draw the circuit diagram of your design. (10 %)

6. Implement the following Boolean function with the programmable logic array (PLA) configuration: (10%)

P
Py

fl=AB+AC+ABC and f2=AC+BC
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