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PART IL.

Digital Design

1.
(a) Describe the procedure for the subtraction with (r-1)’s
complement. Assume the minuend M and the subtrahend N are
in base r and both are positive. (4%)
(b) Prove the above procedure. (5%)

2. Using exclusive-OR (or equivalence) gates to design a
combinational circuit which checks for even parity of four
bits (Don’t use other kinds of gates). (8%)

3. Design a counter that counts the decimal digitals according
to the 2,4,2,1. Use T flip-flops. (10%)

4./
(a) Implementing a full-adder with two half-adders and an OR
gate. (3%)
(b) Design a 4 bits full-adders with look-ahead carry and
- compute the total delay time in this adder. (8%)

5. A digital system has three registers: AR, BR, and PR. Three
flip-flops provide the control functions for the system: S is
a flip~flop which is enabled by an external signal to start
the system’s operation; F and R are used for sequencing the
micro-operations. A fourth flip-flop, D, is set by the digital
system when the operation is completed. The function of the
system is described by the following register transfer
operation:

S: PR <- 0, S<- 0, D<- 0, F<-1
F: F <- 0, if (AR=0) then (D <- 1), if (AR <> 0) then (R <-1)
R: PR <- PR+BR, AR <~ AR-1, R <-0, F <~ 1

(a) Show that the digital system multiplies the contents of AR
and BR and places the product in PR.

(b) Draw a block diagram of the hardware implementation. Include
a start input to set flip-flop S and a done output from flip-
flop D. (12%) v 1194




