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module adder4(a_in, b_in, SUM, OVF);

input [3:0] a_in, b_in;

output [3:0] SUM;

wire [2:0] CY;

output OVF;
adder ADO (a_in[0], b_in[0],
adder AD2 (a_in[2], b_|
adder AD3 (a_in[3],

endmodule

AEYMNER (A TOH S L)

1°b0, SUM[0], CY[0]);
adder AD1 (a_in[1], b_in[1], CY[0], SUM[1], CY[1]);
in[2], CY[1], SUM[2], CY[2]);
b_in[3], CY[2], SUM[3], OVF);

FEIH L
*HDLD1E X

input A, B, Cin;
output SUM, Cout;
wire N1,N2,N3,EX;

module adder(A, B, Cin, SUM, Cout);

D

Lk EXQRI s/

AND1

—
7S
module EXOR (IN1,IN2, OUT);
}‘. ug)—ANP2 input IN1,IN2;
output OUT;
» out assign OUT = ~IN1 & IN2 | IN1 & ~IN2;
}o endmodule
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AvF T HKAE
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module counter( ck, res, g );
input ck, res;
output [3:0] q;
reg [3:0] q;
—res 4 always @( posedge ck or posedge res )
qd4» begin
&= if ( res )
g <= 4'h0;
else

g <= g + 4'hl;
end
endmodule
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module EXOR (IN1,IN2, OUT);
. dule EXOR (IN1,IN2, OUT); input INl'"V“;
nand nand1(N1, A, Cin), [ "::“: e'N“NZ \ [ Dm::stiggugvuhmumz;
nand2(N2, B, Cin), :l?r:u;lC?TLIJTND‘IZANDI,ANDZ; endmodule
nand3(N3, A, B)Y U1 \E
m TlNR).
nand4(Cout, N1, N2, N3); et 0 In:ﬁ‘ﬂgml § /(|N1 ;NZ oum;
and u3 RJyNOTL, IN2
i GEAEG AR, i R
. or
exor2(SUM, EX, Cin); \ endmodule j function EXOR_Func;
input IN1, IN2;
> ( moduIeLEXSR (IN1, IN2, OUT); ) i (R0 =
1EY H]l]"ifiﬁ e > A e EXOR_Func =1
outr;l:)tr out; " AL N2l EXOR_Func =0;
\_ endmodule ) endmodule
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‘timescale 1ns/1ps

module add_test_tb_0;
reg [3:0] a_in =4'b0000;
reg [3:0] b_in =4'b0000;
wire [3:0] SUM;
wire OVF;

adderd UUT (
.a_in(a_in),
.b_in(b_in),
.SUM(SUM),
.OVF(OVF));

initial begin

Y/ — CurrentTime:

100ns
#100;
a_in =4'b0001;
b_in =4'b0001;

Y/ —— CurrentTime:

200ns
#100;
a_in =4'b0010;
b_in = 4'b0010;

/] - Current Time:

a_in =4'b0011;
b_in = 4'b0011;

ISECON2017

Y/ —— Current
Time: 400ns

#100;

a_in =4'b0100;

b_in = 4'b0100;

/R —— Current
Time: 500ns

#100;

a_in =4'pb0101;

b_in =4'b0101;

7/ — Current
Time: 600ns

#100;

a_in =4'p0110;

b_in =4'b0110;

Y/ —— Current
Time:700ns

#100;

a_in =4'p0111;

b_in =4'b0111;

Y/ —— Current
Time: 800ns

#100;

a_in =4'p1000;

b_in = 4'b1000;

Y/ — Current
Time: 900ns

#100;

a_in =4'b1001;

b_in =4'b1001;

end

endmodule
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Device utilization summary:

Selected Device : 3s50pq208-5

Number of Slices: 4 outof 768 0% YN - -
Number of 4 input LUTs: 7 outof 1536 0% R 9% )L )L
?%‘Té = & Number of 10s: 13

Number of bonded IOBs: 13 outof 124 10%

" FPGAD M (BHERFTRE T/ R) Timing Summary: L L1 L]
s I5—Ayt—UICKBRIRIE S o EEN L ERNL I ERNE L
LIR—k o DIEHRINE GER) "

Minimum period: No path found
Minimum input arrival time before clock: No path found
Maximum output required time after clock: No path = L =

found
wimum combinational path delay: 10.613ns /
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I1.50 60 20 40 8 10 30 70
=7 = =F ©F =7 =7 = { inttemp, i, j;

©® 2@ 0 @ 6 & @

bubblesort (intdata[ ], int n)

I.50 20 40 60 10 30 70 80

M.20 40 50 10 30 60 70 80 For(i=0: i < n-1: i++)

V.20 40 10 30 50 60 70 80 T

V.20 10 30 40 50 60 70 80 for(=0; j<n-i-1; j++)
VI.10 20 30 40 50 60 70 80 if(datalj] > datalj+1])

g%éﬁ:sﬁ { temp = data[j];

N . .
SEFAHE HDL:2001T data[j] = data[j+1]

CEELHDLTORRE LUV
‘A RIEAR— R & E - =-BEDFESR }
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qiuicksort(int data[ ], int high, int low)
{ int mid, temp i, j;

i= high;
J= low;
mid=data[(low+high)/2];
do{
while(data[i] < mid) i++;
while(mid < data[j]) j-;
if(i<=])
{ temp = data[i];
data[i] = data[j];
data[j] = temp;
i++;
=
}
}
while(i<= j);
if (high <j ) quicksort(data, high, j);
if (i <low) quicksort(data, i, low);
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