(7) h- 8

BaRAKRE 79 FFE U 8T K L@l

PART I. LOGIC DESIGN.

1. Design an 8421 BCD adder/subtractor with a control input to select between
the addition and subtractions.

(a) Use logic circuit. (7%)
(b) Use a ROM. (3%)
2. (a) Reduce the number of states in the following state table and tabulate the
reduced state table. (6%)
Next state © Output
Present
state x=0 x = x=0 x o= |
u i b 0 0
b d c 0 0
¢ J e 0 0
d g a 1 0
e d c 0 0
S S b ] ]
g g h 0 ]
h g a - ¢

(b) If the binary assignment of the reduced state table of (a) is assigned as
(001, 010, 011, 100, 101, ..) from state a in order. Design the sequential
circuit with three JK flip—flop. (Use A, B, C, as the FF’s name).
(16%)

3. A multiplier which uses the standard add and shift algorithm (fig. 1) is shown
in fig. 2, the MQ—register holds the multiplier and the MPCND~—register holds
the multiplicand, Z,, Z,, Z,, Z, are the control signal of control circuit.

(a) Draw the ASM (Algorithm State Machine) chart of the conmtrol circuit of

this multiplier. (6%)
(b} Derive the state table for the ASM chart of (a). (5%)
(c) Design the control circuit with D flip—flop and a decoder.
(6%)
(d) Draw the equivalent state diagram and design the circuit with one flip—flop
per state. (6%) 194

BEGIN Multiplication

WAIT UNTIL start T
AC:=0;E: =0; iE
0; £ AC Mo %
2525\?1- 32 times (% [ =2 ] ST MULTIPLIER
IF MO CNTR X2 (CNTR>0) —p] _{22 :
IF MQ[32] = 1 THEN E AC: = AC + MPCND: CONTROUER
RIGHTSHIFT(E AC MQ); E:] X5 (MO{32] z
END 3 (MO32)  —P LI
Completion: = 1
END Multiplication
Fig. 1 Fig. 2
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