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1. A typical personal computer uses a 16-bit address code for its memory locations. Please
answer the following questions:
(a) What is the range of addresses? 54
(b) What is the total number of memory locations? 59

2. Apply the input waveforms of Figure 1 to an Exclusive-OR (XOR) gate, and draw the

output waveform. 10 4%
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Figure 1 Input waveforms

3. Design a logic circuit with three inputs 4, B, C and an output Y that goes LOW only when
A is LOW while B and C are different. 10 4

4. Construct a MOD-13 ripple counter by J-K Flip-Flops that will count from 0000 (zero)
through 1100 (decimal 12). 10 %

5. A state table for the PRESENT and NEXT states of the three J-K Flip-Flops C, B, and 4
is shown in Table 1. Please answer the following questions.
(a) Use the state table, Table 1, to set up a state transition diagram. 10 %
(b) Use the state table, Table 1, to implement the synchronous counter circuits by the
three J-K Flip-Flops and some combinational logics. 20 4

Table 1 State table

PRESENT NEXT
State State
C{B|A|C|B}| A4
0701001011
0j]o]j1/[0|1]|0
O/ 1101011
oO|1}11471104}0
10010010
101,000
1117010010
111111707010

6. Construct a Switch Circuit as shown in Figure 2 by combinational logics which function
describes in the following: 10 %
(1) Ifcontrol=0,then X=Aand Y =B,
(2) Ifcontrol=1,thenX=Band Y = A.

7. Use 8-to-1 multiplexer to implement a logic function described by the truth table, shown
in Table 2. 10 4

8. Use hardware description language (For example, VHDL or Verilog) to implement a
4-to-2 Encoder, which function block and truth table are shown in Figure 3. 10 4
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Table 2 Truth table I, —»{ Encoder [ 11
A, oy Input | Output j ! : — T
Switch Cl|Bl4] ¥ ’
Circuit 01010 0 (a) Function block
b—s > Y lojolt ! Input Output
0j1j0] 1 L L |h|h|h|K
T oj1)1; o ojlo|o|1]0]o0
Control 1100 1 0ol o0 1 ol ol 1
Figure 2 Switch circuit 1]0]1 0 0] 17010170
1/1/0) 0 1]0/0]0/|1]1
Ljrjtj o (b) Truth table

Figure 3 4-to-2 Encoder




