ECE 204L - BINARY NUMBERS AND CODES - LAB 10
TWO'SCOMPLEMENTS

WINTER 2004 A.P. FELZER

OBJECTIVE

The objective of thislab isto design and build an iterative circuit that produces two's complements
of binary numbers.

LAB
1. Prelab - What is meant by an iterative circuit

2. Prelab - Make use of the following algorithm for taking 2's complements
(1) Yy =Xo Yy =Xy -+ Vi = X, until wereach the first bit x, that isequal to 1
(2) Yirr = X1, Virr = X&,, -+ Y, = X( for theremaining bits

to obtain the 2's complement of x =111001010°. Note that the superscript 2 indicates that x is
a 2's complement number

3. Theobjective of this problem isto implement a 2's complementer as described in Problem (2)
with an iterative circuit asfollows
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with Cj+1 and Yj given by
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Y_1)§ ifC,=0 c j1 ifG=1lorX =1
Tixeifc =1 1~ L0 otherwise
Noteinparticular that  C. =0 tellsN to not complement x

C =1 tellsN to complement x

a. Prelab - Explain how this circuit takes the 2's complements of X

b. Prelab - Make use of the following circuit to obtain the 2's complement of 01102. Be
sure to redraw the circuit with the values of the control signals C
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c. Prelab - Designablock N of the iterative circuit asfollows
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d. Build and test your circuit N in part (c)
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e. Build and test atwo stage iterative 2's complementer as follows
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