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Design of Combinatorial Circuits |

Please do the following exercises individually.

Chip Production
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y(a,b,c,d) y(a,b,c,d) = (~aAbA-cA-d) V (-aAbA-cAd) V
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A XOR Gate with three Input Lines

b aPbbdc y(a,b,c) = (~aA-bAc) V (-aAbA-c) V (aA-bA-c)
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Design of Combinatorial Circuits I

Please do the following exercises individually.

Demultiplexer
A demultiplexer is the counterpart of a multiplexer. Look at Wikipedia® to see the interplay of a
multiplexer and a demultiplexer. Please design a two bit two way demultiplexer. Look at the

following graphical symbol and formal description for details.

M

:

L http://en.wikipedia.org/wiki/Demultiplexer#Cost_savings
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a1 2o Formal description
DX: {0,1F ~ {0,1}*
DX S N . .
- Yy al) a() 1Is =
(S; all aO) d (xl, xO, yl' yo) 8 {(al' a0’ 0’0) lfs _ 1
X1 Xo Y1 Yo
S a1 o X1 Xo Y1 Yo x1(s,a1,a0) = (SA a1A—-ao) V (SA a1Aao)
0 0 0 0 0 0 0 Xo(S,a1,a0) = (SA- a1/Aa0) V (SAa1Aa0)
0 0 1 0 0 0 1 | vyails,a1,a0) = (=sAa1A-ao) V (=sAaiAao)
0 1 0 0 0 1 0 yo(s,a1,a0) = (~sA=a1Aao) V (~sAaiAao)
0 1 1| 0] 0 1 1
1 0 0 0 0 0 0 x1(s,a1,a0) = SA a1
1 [ o[ 1] o] 1] o] o] xlfsaya)=shra
1 1 O 1 0 0 0 yl(s;allao) S _‘S/\al
1 1 1 1 1 0 0 Yo(s,a1,30) = =SAao
g s
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1 1 a1 1 a:
do a0
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Please do the following exercises individually.

Coder

A coder tells you which line is active. An interrupt controller may use a coder. If interrupt line three is
active it requests the controller to execute interrupt no 3. Please design a four bit coder. Look at the
following graphical symbol and formal description for details.

Formal description

d3 dz di1 do
CD: {0,1}* = {0,1)
CD .
iifonlyonea; =1
asz,a,,aq,0a0) = ' .
(s, az, a1, a0) {undeflnded otherwise
Y1 Yo

Please remember that undefined values are don’t-care terms which may help to find a better
optimization.

as a a1 ao Y1 Yo y1(a3,a2,a1,a0) = (-asAaA-ai1A-ao) V (asA-azA-a1A-ao)
0 0 0 0 X X yo(a3,az,31,ao) = (—'33/\—'32/\31/\—-30) Vv (33/\—'32/\"31/\“30)
0 0 0 1 0 0 as
0 0 1 0 0 1 X X 1
0 0 1 1 X X X X X
0 1 0 0 1 0 << X X X X
0 1 | o 1 | X | x 1 X X X a
0 1 1 0 X X a
0 1 1 1 X X y1(as,az2,a1,a0) = asVa;
1 0 0 0 1 1
1 0 0 1 X X as
1 ] 0 | 1] 0| x| x X 1 X 1
1 | o0 | 1] 1] x| X a X X X
1| 1] 0 0] x| x X X X X a,
1 | 1] 0| 1] x| x X X X
1 1 1 0 X X a
1 1 1 1 X X yo(ag,az,a1,ao) =asVa;
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