Logic Design HW5 Solution

1.
Input:

a =a,asa,a qa,

2 to 4 decoder:

bs = a4 as
b, = a, a;
by = ajas
by = aja;z

3 to 8 decoder:
C7 =04z A1 Qg
Ce = Ay a4 g
Cs = ay a1dg
€4 = Ay a1a
C3 = axa; ag
C, = axa; ag
€1 = aza;ag a2

Co = a,ajag

Output: al
Dy = by ¢
Dy =by
Dy = by c; a0
D3 = by c3
Dy=by cy
Ds = b, ¢s5
D¢ = by ¢4
D; = by ¢7
Dg = by ¢
Dy = by c;
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2.
LA 4-bit input £y{F]

Magnitude Comparator:

Input: A={A3,A2,A1,A0},B={B3,B2,B1,B0}

(A>B) = A3 B3 + x3 A; By + x5 x; Ay By +x3 x5 %, Ay By

xi = Ai Bi +A:Bl,

If A>B, output =1
Else output =0
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Comparatorl:
If a>b, output=1
Else output=0
Comparator2:
If b>c, output=1
Else output=0

F=1, onlyifa>b>c
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3.
4-bit arbiter:
Priority: rO>r1>r2>r3
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Input: {r3,r2,r1,r0}
ArbiterO:

Priority: rO>r3>r2>r1 (rightward rotation)
Arbiter1:

Priority: r1>r0>r3>r2 (rightward rotation)
Arbiter2:

Priority: r2>r1>r0>r3 (rightward rotation)
Arbiter3:

Priority: r3> r2>r1>r0 (rightward rotation)



4-bit 4to1 MUX
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Select{s1,s0} =00: output = arbiterQ’s output
Select{s1,s0} =01: output = arbiterl’s output
Select{s1,s0} =10: output = arbiter2’s output
Select{s1,s0} =11: output = arbiter3’s output
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4.

For example,
Input r=0101, s=01,
The priority is r1>r0>r3>r2
Output g=0001
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5.

3 to 8 decoder:
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{s2, s1, s0} is sel =(000, 001, 010, 011, 100, 101, 110, 111)
DO~D7 Only one is “1”, others are “0”

8x2 AND OR
For example, {s0,s1,s2} =000,
D0=1, D1~D7=0,
a0D0=a0 (because D0=1)
alD1~a7D7=0 (because D1~D7=0)
output is a0 ( It’s a 8tol MUX! )

DO D1 D2 D3 D4 D5 D6 D7
3 to 8 decoder
L
s2 sl sO a0DO0 | a1D1 | a2D2 | a3D3 | a4D4 | a5D5 | a6D6 | a7D7 | F
0 0 0 a0 0 0 0 0 0 0 0 a0
0 0 1 0 al 0 0 0 0 0 0 al
0 1 0 0 0 a2 0 0 0 0 0 a2
0 1 1 0 0 0 a3 0 0 0 0 a3
1 0 0 0 0 0 0 a4 0 0 0 a4
1 0 1 0 0 0 0 0 a5 0 0 a5
1 1 0 0 0 0 0 0 a6 0 a6
1 1 1 0 0 0 0 0 0 a7 a7




For example
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7.

By DeMorgan's law
DO=x'y’z'= (x+y+z)’
D1=x'y'z= (x+y+z’)’
D2=x'yz’= (x+y’+z)’
D3=x'yz= (x+y'+2’)’
D4=xy'z'= (X'+y+z)’
D5= xy’z= (X'+y+2’)
D6= xyz'= (X'+y’'+z)’
D7=xyz = (x'+y'+Z’)’

N

DO=(x+y+2z)'

D1=(x+y+Z)

D2=(x+y'+z)'

DA

D3=(x+y+z")'

@

D4=(x"ty+z)'

D5=(x"+y+z')

D6=(x"+y'+z)'

D7=(x"ty'+z")'
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DO g0
D1 4-bit g ; 4-bit
B% arbiter 93 encoder
4-bit arbiter:
Priority: rO>r1>r2>r3 (DO>D1>D2>D3)
ro g0
r1 )7
, i i W
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4-bit encoder :
Input: {g3, g2, g1, g0}
Output: {A1, A0}
Al=g3+g2
A0=g3 +gl
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