(1) Emulate a full adder:

10:

For a one bit full adder:
Input: x, y, cin
Output: s, cout

Block diagram:

Logic function:

cout=xy+xcin+ycin

s=xy cin"+x y cin+xycin+x ycin’

Logic diagram:




I/0 pin assignment:
x-V17

y-V16

cin-W16

s-U16

cout-E19
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(2) BCD to 7-segment display decoder:
10:

Input: [3:0]i

Output: [7:0]D_ssd, [3:0]d



Block diagram:
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Logic function:

d[3] =i[3]
d[2] =i[2]
d[1] =i[1]
d[0] =i[0]
D ssd[7] =
D ssd[6] =

D ssd[5] =

D ssd[4] =

D_ssd[3] =

D_ssd[2] =

D_ssd[1] =
D_ssd[0] =

2 (1,4) =i[3]"i[2]"i[1) i[0] +i[3]" i[2] i[1]"i[O)

2.(5,6,10~15) =i[3] i[2] i[1]" i[O] +i[3]"i[2] i[1]i[O]" +i[3]i[2] i[1]i[O)
+i[3]i[2])i[1]i[O] +i[3] i[2] i[1]) i[O) +i[3]i[2] i[1]) i[O] +i[3]i[2]i[1] i[O)
+i[3]i[2] i[1]i[O]

2.(2,10~15) =i[3]"i[2] i[1]i[O]" +i[3]i[2]) i[1]i[O]) +i[3] i[2] i[1] i[O]
+i[3]i[2]i[1) i[O] +i[3] i[2]i[1]) i[O] +i[3]i[2] i[1] i[O])" +i[3]i[2]i[1] i[O]
>(1,4,7,10~15) =i[3]"i[2] i[1]"i[0] +i[3] i[2] i[1]" i[O) +i[3] i[2] i[1] i[O]
+i[3]i[2])"i[1]i[O] +i[3] i[2]"i[1]i[O] +i[3]i[2] i[1]"i[O) +i[3]i[2]i[1] i[O]
+i[3]i[2]i[1]i[O) +i[3] i[2] i[1]i[O]

>(1,3,4,5,7,9) =i[3] i[2]) i[1]"i[O] +i[3] i[2]"i[1] i[O] +i[3]) i[2] i[1] i[O)
+i[3]i[2]i[1]i[O] +i[3]"i[2] i[1] i[O] + i[3]i[2]" i[1]’ i[O]

2(1,2,3,7) =i[3]i[2]"i[1) i[0] +i[3]"i[2] i[1] i[0) +i[3] i[2]" i[1] i[O]
+i[3]"i[2] i[1] i[O]

2.(0,1,7) =i[3] i[2]) i[1]) i[o] +i[3] i[2]"i[1] i[O] +i[3] i[2] i[1] i[O]

2 (0,1,2,3,4,5,6,7,8,9,10~15) = logic-1

I/O pin assignment:

i[0]>Vv17
i[1]>Vi16
i21>W16
i3]>W17

D_ssd[0]>V7
D_ssd[1]>U7
D_ssd[2]->V5



D_ssd[3]>U5
D_ssd[4]->V8
D_ssd[5]>U8
D _ssd[6]>W6
D _ssd[7]>W7
d[0]->U16
d[1]->E19
d[2]->U19
d[3]->V19

Discussion:
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(3) binary to 7-segment display decoder:
10:

input [3:0]i

output [7:0]D, [3:0]d

Block diagram:

Logic function:

d[3] =i[3]
d[2] =i[2]
d[1] =i[1]

d[0] =i[0O]



D[7]= X(1,4,11,13) =i[3) i[2]’ i[1)i[0] +i[3]’ i[2]i[1]’ i[O) +i[3]i[2]’ i[1]i[O]
+i[3]i[2] i[17i[0]

D[6]= X(5,6,11,12,14,15) = i[3] i[2] i[1]’ i[0] +i[3) i[2] i[1]i[O) +i[3]i[2] i[1] i[O]
+i[31i[2] i[1] i[O +i[3] i[2] i[1] i[O’ +i[3] i[2] i[1] i[O]

D[5]= X(2,12,14,15) = i[3] i[2) i[1]i[O] +i[3]i[2]i[1]’ i[O) +i[3]i[2]i[1]i[O]
+i[3]i[2] i[1] i[0]

D[4]= X(1,4,7,10,15) =i[3]’ i[2) i[1] i[0] +i[3] i[2]i[1) i[O] +i[3] i[2] i[1] i[O]
+i[3]i[2) i[1]i[0) +i[3]i[2] i[1] i[O]

D[3]= X(1,3,4,5,7,9) = i[3] i[2) i[1]’ i[0] +i[3) i[2]’ i[1]i[O] +i[3) i[2]i[1] i[O]’
+i[3]i[2] i[11 i[0] +i[3]’ i[2] i[1] i[0] + i[3] i[2) i[1]’ i[O]

D[2]= X(1,2,3,7,13) =i[3) i[2]’ i[1] i[0] +i[3]’ i[2) i[1]i[0] +i[3] i[2]’ i[1] i[O]
+i[3] i[2] i[1][0] +i[3] i[2] i[1]’ i[O]

D[1]= X(0,1,7,12) =i[3) i[2] i[1) i[O) +i[3) i[2] i[1] i[O] + i[3]"i[2]i[1] i[O]
+i[3]i[2] i[1) i[O)

D[0]= X(0,1,2,3,4,5,6,7,8,9,10~15) = logic-1

I/O pin assignment:
i[0]->V17
i[1]->V16
i[2]>W16
i[3]1->w17
D[0]->V7
D[1]->U7
D[2]->V5
D[3]->U5
D[4]->V8
D[5]>U8
D[6]>W6
D[7]>W7
d[0]>U16
d[1]>E19
d[2]->U19
d[3]>V19

Discussion:
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(4) Design a combinational circuit that compares two 4-bit unsigned numbers A and
B to see whether A is greater than B. The circuit has one output X such that X =0 if A
<Band X=1if A>B.

10:
input [3:0]A, [3:0]B,

output [3:0]Ain, [3:0]Bin, X

Block diagram:
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Logic function:
X = A[3]B[3]" + (A[3]DB[3])’A[2]B[2]’ + (A[3]1DB[3])'(A[2]DB[2])’A[1]B[1]
+ (A[3]DBI[3])(A[2]DB[2])'(A[1] D B[1])'A[0]B[O]

I/O pin assignment:
A[3] - W13
A[2] > W14
A[1] - V15
A[0] - W15
Ain[3] -> V14
Ain[2] > U14
Ain[1] > U15
Ain[0] > W18
B[3] > W17
B[2] > W16
B[1] > V16
B[O] > V17
Bin[3] > V19
Bin[2] > U19
Bin[1] = E19
Bin[0] > U16
X->Ll



Discussion:
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