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ABSTRACT

This research report is concerned about design and construction of Bit Error Rate BER
analyzer. The BER analyzer is instrument that used to measurement the quality of digital signal
transmission which indicate error bit form the whole transmission bit. The prototype consist of
two major part, first is programable pseudo random pattern ,and second is receiver that consist
of synchronization circuit error detection and error display has been designed, all circuits was

implemented base on Programable Logic Array PLA , that suitable for mass product.
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Length of shift register IFeedback taps Period of sequence
3 1,3 7
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Length of shift register Feedback taps

3 3,2

4 43

5 5.3

6 6,5

| 7,6

8 8,6,5,4
9 9.5

10 10,7

11 11,9

{2 12,6,4,1
13 13,4,3,1
14 » 14,5,3,1
15 15,14
16 16,15,13,4
17 17,14
18 18,11
19 19,6,2,1
20 20,17
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Time Value at point
a b c Output

0 0 0 0 0 e

1 1 0 0 0

2 1 1 0 0

3 0 | 1 ] — PRBS
4 1 0 1 1

3 0 1 0 0

6 0 0 1 1 P

i 0 0 0 0

8 1 0 0 0

9 1 1 0 0

10 0 1 1 1

11 1 0 1 1

12 0 | 0 0
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Tsunsuilflumadavoslnssary
Entity vit is port(
clk,A,B,C :in bit;
Q1,02,Q3,04,05,06,Q7,Q8 :inout bit;
Z :out bit);
ATTRIBUTE part_name of vit:Entity is "c22v10" ;
ATTRIBUTE pin_numbers of vit:Entity is
"clk:l A22B:3Ci4" &
"Ql1:14 Q2:22 Q3:15 Q4:21 " &
" Q5:16 Q6:20Q7:17 Q8:19" &
48"
end vit;
architecture archvit of vit is
signal D1,D2,D3,D4,D5,D06,D7,D8:bit;
begin
s1:process(clk,D1,D2,D3,D4,D5,06,D7,08)
begin
if(clk'event and clk="1")then
Ql <=Dl;
if Q1='1"then
Q2 <=D2;
if Q2='1" then
Q3 <=D3;
if Q3="1' then
Q4 <=D4;
if Q4='1" then
Q5 <=DS5;
if Q5='1" then
Q6 <=D6;
if Q6='1' then
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Q7 <=DT,
if Q7='1" then
Q8 <=Dg;
end if; -
end if}
end if;
end if;
end if:
end if}
endif;
end if;
end p‘rocess;
D1 <=not(Q1);
D2 <= not(Q2);
D3 <= not(Q3);
D4 <= not(Q4);
D5 <= not(Q5);
D6 <= not(Q6);
D7 <= not(Q7);
D8 <= not(Q8);

s2:process(A,B,C,Q1,Q2,Q3,Q4,Q5,Q6,Q7,Q8)
begin
if A="0"then
if B="0"then
if C="0" then

Z<=Ql;
else

Z<=Q2,

end if;



else
if C ='0" then
| Z<=Q3;
else -
Z <= Q4;
end if;
end if;
clse
if B="'0" then
if C.="0"then
Z.<=Q5;
elsc
Z <= Q6;
end if;
else
if C ='0" then
2<=Q7;
else
Z<=Q8;
end if;
end if;
end if}
end process;

end archvit;



49

Entity vit is port(
clk,a:in bit;
Q7,08,Q9,Q10,Q11,Q12,Q13,Q14,Q15:inout bit;
Ql6:0ut bit); '

ATT RIQUTE part_name of vit:Entity is "c22v10" ;
ATTRIBUTE pin_numbers of vit:Entity is
“clk:l ai5" &
" Q16:23Q14:22 Q12:21 Q10:20 " &
" Q8:19 Q15:14 Q13:15 Q1116 " &
"Q9:17 Q718"
end vit;
architecture archvit of vit is
begin
s I:process(ctk,Q7,Q8,Q9,Q10,Q11,Q12,Q13,Q14,Q15,2)
begin
if(clk'event and ¢clk="1")then
Q16<=Q15;
Q15<=Q14;
Q14<=Q13;
Q13<=Q12;
Ql2<=Ql1;
Q11<=Q10;
Q10<=Q9;
Q9<=Q8;
Q8<=Q7;
QT<=a;
end if;
end process;

end archvit;
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Entity vit is port(
clk,x1,x2,x3:in bit;
b,c,d,f,g,h,i:in bit;
Ql ,Q2,Q3,Q4,Q5,Q6:in01-1t bit;
e,y:inout bit;

Z.j:out bit);

ATTRIBUTE part_name of vit:Entity is "c22v10" ;
ATTRIBUTE pin_numbers of vit:Entity is
“clk:l x1:2 x2:3 x3:4" &
"b:5oci6 d:7 £:8 g9 hil0 il &
" Q6:23 Q4:22 Q2:21 Q5:16" &
"Q3:15QlL:14 y:19 z:17 e:18 j:20 " ;
end vit;
architecture archvit of vit is
signal kl:bit;
begin
s1:process(elk,Q1,Q2,03,Q4,Q5,¢)
begin
if{clk'event and clk="1")then
Q6<=Q5;
Q5<=Q4;
Q4<=Q3;
Q3<=Q2;
Q2<=Ql;
Ql<=g;
end if}
end process;
s2:process(x1,x2,x3,b,¢,d,f,g,h,1,Q1,Q2,Q3,04,Q5,06,y,kl)

begin
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if x1='0' then
if x2='0' then
if x3='0" then
e<=not(Q3 XOR Q2);
y<=Q3;
else
e<=not(Q4 XOR Q3);
=4
end if}
clse
if x3='0' then
e<=not(Q5 XOR Q3);
y<=Q5;
else
e<=not(Q6 XOR Q5);
y<=Q6;
end if;
end if;
clse
if x2='0' then
if x3='0' then
e<=not(c XOR Q5);
y<=c;
clse
e<=not(d XOR c);
y<=d;
end if}
else

if x3='0" then
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e<=not(h XOR g);
y<=h;
else
" e<=not(kl XOR b);
j<=not(h XOR fXOR Q4);

y<=i;

™ PN Y o [y 1% A, =3 & 1 ¥ o v & v [%
wnansiluenansnanulidgwiumsldanuianisfinumintu leygnlmhluldusslevisunisen

lidnsdlla visdu Bnnanuilvisaudadiien wagdesdneddiadivaaenaisynasaninisiluly
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Tusunsuiililumnsuveddnsaay
Entity vit is port(
clk,set,rst,d :in bit;
b,c,Q16:0ut bit; '
Q10,Q11,Q12,Q13,Q14,Q15:inout bit);

ATTRIBUTE part_name of vit:Entity is "¢22v10" ;
ATTRIBUTE pin_numbers of vit:Entity is
"clk:1 sct:2 rst:3 d:i4 " &
" Q10:14 Q16:22 Q11:15Q15:21" &
"Q12:16 Q14:20Q13:17¢c:19" &
" hdd7%

end vit;

architecture archvit of vit is

signal a :bit;

begin

s1:process(clk,set,rst,Q10,Q11,Q12,Q13,Q14,Q15,a,d)
begin
if{clk'event and clk='1")then

Ql6<=Ql5;
Ql5<=Ql14,
Q14<=Q13;
Q13<=Q12;
Ql12<=Ql1;
Q11<=Q10;
Q10<=d;

if rst='1'then
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c<="0";
end if;
.if set ='1" then
a<='l",
clse
a<='0";

end if;

ifa='l" the

end archvit;

dy I dl Y o L ¥ dl = 1 :j 1 Y o ¥ L ¥
wnanstiluenansianulidgwiumsldanuienisfinuimintu leygalmhluldusslevisunisen

lidnsdllas visdu dnnanuilvisaudadiien wagdosdneddiadiveaenaisynasaninisiluly
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Entity vit is port(
clk,b,c.e,z1,22,23,24 :in bit;
z,Q9 :out bit;

Q8.07,Q6,Q5,Q04,03,Q2,Q1:inout bit);

ATTRIBUTE part_name of vit:Entity is "c22v10" ;
ATTRIBUTE pin_numbers of vit:Entity is
"clk:l b:2c:3ed" &
"z1:522:623:724:8" &
" Q8:15 Q4:22.Q7:16 Q3:21 Q5:23 " &
*Q6:17Q2:20 2:18 Q1:19Q9:14 " ;

end vit;

architecture archvit of vit is
begin
s2:process(clk,Q8,Q07,Q6,05,04,Q3,Q2,Q1,b,c,¢,21,22,23,24)
begin
iflelk'event and clk='1")then
Q9<=Q8;
Q8<=Q7;
Q7<=Q6;
Q6<=Q5;
Q5<=Q4;
Q4<=Q3;
Q3<=Q2;
Q2<=Ql;
Ql<=cand (e or b);
end if:
z<=zl or z2 or z3 or z4;

end process;
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end archvit;

dy I dl Y o L ¥ d‘ = 1 3.1} 1 Y o ¥ 6 YV ¥
wnanstiluenansianulidgwiumsldanuienisfinumintu lieygnlmhluldusslevisunisen
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Entity vit is port(
x1,x2,x3,x4,n2 :in bit;
Q1,Q2,Q3,Q4 :in bit;
t1,t2,t3,t4 :inout bit;

d1,d2,d3,d4,z4 :out bit);

ATTRIBUTE part_name of vit:Entity is "c22v10" ;
ATTRIBUTE pin_numbers of vit:Entity is
" xl:l x2:2x3:3 x4:4" &
"Q1:5Q2:6Q3:7Q4:8n2:9" &
" dl:15 d3:22 t4:16 d2:21 d4:23 " &
" t1:17€2:20 24:18 t3:19 " ;
end vit;
architecture archvit of vit is
begin
sl:process(x 1,x2,x3,x4,t1,t2,t3,t4,Q1,Q2,Q3,04,n2)
begin
if x1='l' then
if x2 ='1' then
if x3="1" then
if x4='1' then
t1 <='0';
t2 <='0;
t3 <=='0;
t4 <='0';
else
t1<="0';
t2<=']",;
t3<="1";

t4<='0';
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end if;
else
if x4 ='1" then
t1<='0";
t2<="0";
t3<="1";
td<='0";
else
t1<='0';
12<='0';
t3<='0";
t4<="0";
end if;
end if;
else
if x3 ='1" then
ifx4='1" then
3='1
t2<="0";
t3<=0";
t4<="1";
else
t1<="0";
t2<='0
t3=<=10";
t4<='1",;
end if;
else
if x4 ='1" then

t1<='1";
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2<="0"; -
t3<='0;
t4<='0";
;:lse
tl<='1";
t2<='0';
B=='1"
t4<='0";
end if;
end if;
end if
clse
if x2 ='1"then
if x3 ='1" then

if x4 ='1" then
t1<='0';
12<="1";
3=='0l;
t4<='0";

clse
t1<="1";
t2<='0";
t3<="1";
td<="0";

end if;
else

if x4 ='1" then
t1<='l";
12<=0';

t3<=10"
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t4<='0';
else
t1<='0";
t2<="0";
t3<="1";
t4<="0";
end if]
end if;

else
if x3='1' then

if x4 ='1" then
t1<='0";
12<="1";
t3<='1";
t4<='0";

clse
ti<="1";
t2<="1";
t3<='0";
t4<='0';

end if;
else

if x4 ='1" then
tl<="l";
t2<='0";
t3<='0";
t4<='1";

clse
tl<="";

t2<='0";



end if;
end if}
end if;

end if;

if t1='0"then
d1<="0";
else
dl<=Ql;
“endif;
if t2='0'then
d2<='0;
else
d2<=Q2;
end if;
if t3='0" then
d3<='0";
clse
d3<=Q3;
end if}
if t4='0"then
d4<='0";
else
d4<=Q4;
end if}

- if n2='0" then
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e

t4<='0";




if t4='1"then
24<=Q4;
elsif t3='1'then
z4<=Q)3;
elsif t2='1"then
74<=Q2;
elsif t1="1'then

z4<=Q1;

else
24<='0';
end if;
end process;

end archvit;

62
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Entity vit is port(
x1,x2,x3,x4,nl :in bit;
Q5,Q6,Q7,Q8 :in bit;
t5,t6,t7,t8 :inout Hit;

d5,d6,d7,d8,z3,n2 :out bit);

ATTRIBUTE part_name of vit:Entity is "c22v10" ;
ATTRIBUTE pin_numbers of vit:Entity is
"xlil x2:2x3:3x4:4" &
"Q5:5Q6:6Q7:7Q8:8nlH" &
"d5:14 d7:22 t5:16 d6:21 d8:23 " &
"17:17 t6:20 23:18 n2:19 t8:15 " ;
end vit;
architecture archvit of vit is
begin
sl:process(x1,x2,x3,x4,t5,t6,t7,t8,Q5,06,Q7,Q8,n1)
begin
if xI='1" then
if x2 ='1' then
if x3 ='1" then
if x4 ='1" then
t5 <="1";
t6 <='0";
t7 <='0";
t8 <='0";
else
t5 <='1";
t6 <='0';
17 <='0";
t8 <='0";
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end if}
else
if x4 ='1" then
t5 <='0';
t6 <='0';
t7 <='0';
t8 <='0";
else
t<x1Y
t6 <='1";
190,
fass 1)
end if;
end if}

clse
if x3='1" then
if x4 ='1" then
t5 <='0';
t6 <=0,
t7 <='0";
t8 <='1";
else
t5 <=0
t6 <='0";
t7 <='0';
t8 <='0',
end if;
else
if x4 ='1" then

t5.<='0';
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t6 <='l",;
t7 <='1";
t8 <='1";
else
t5 <='1";
t6 <='0';
t7 <='0";
t8 <='1";
end jf;
end if}
end if}
else
if x2 ='1" then
if x3 ="1' then
if x4 ="1" then
t5 &="1";
t6 <="1":
t7 <="1";
t8 <='0';
clse
t5 <='0";
t6 <="1";
t7 <=1
t8 <=0,
end if;
else
if x4 ="1" then
t5 <='0";
t6 <='0";

t7 <=1



66

18 <='0;
else
t5 <=0,
| t6 <='0";
t7 <='I',;
t8 <='0;
end if:
end if:

else
if x3='1' then
if x4 ='1" then
t5 <=11"

to <='1";

t7 <='0';
t8 <='0';
clse
t5 <='1";
t6 <='1";
WNEAL
t8 <='0";
end if;
else

if x4 ="1" then
t5 <='0";
t6 <=0
t7 <='0"
t8 <='0';
clse
t5 <='0';

t6 <='0";



end if}
end if}
end if;

end if;

if t5='0'then
d5<='0';
else
d5<=Q5;
end if}
if t6='0'then
d6<='0";
clse
d6<=Q6;
end if;
if t7="0' then
d7<='0";
else
d7<=Q7;
end if;
if t8="0'then

d8<=0

d8<=Q8;

end if;

if n1="0" then
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t7 <='0',

t8 <='0';



if t8="1"then
23<=Q8;
n2<='1";
elsif t7="1'then
z3<=Q7,
n2<="1";
elsif t6="1'then
73<=Q6;
n2<="]":

elsif t5='1"then

z3<=Q5;
n2s=4f
end if;
else
z3<='0;
n2<='1";
end if}

end process;

end archvit;

68
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Entity vit is port(
x1,x2,x3,x4,n :in bit;
Q9,Q10,Q11,Q12 :in bit;
t9,t10,t11,t12 :inout bit;
d9,d10,d11,d12,z2,n1 :out bit);

ATTRIBUTE part_name of vit:Entity is "c22v10" ;
ATTRIBUTE pin_numbers of vit:Entity is
"xl:] %x2:2x3:3x4:14" &
"Q9:5Q10:6Q11:7Q12:8n:9" &
" d9:14d11:22 19:16 d10:21 d12:23 " &
"t11:17t10:20 22:18 n1:19 t12:15 " ;
end vit;
architecture archvit of vit is
begin
s L:process(x1,x2,x3,x4,t9,t10,t11,t12,09,Q10,Q11,Q12,n)
begin
ifxl.=;l' then
if x2 ="1" then
if x3 ='1" then
if x4 ='1" then
19 <='0";
t10 <='0";
tll1 <='0';
t12 <='1";
clse
t9 <='0';
t10 <="1";
til <=0';
SHRI=1;
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end if;
clse

if x4 =']" then

t9 <='0;
t10 <='1";
t1l <='0"
t12 <='0';
else
19 <='1",
t10 <='0;
tl1'<='0"
t12 <='0;
end if:
end if}

else
if x3 ='1" then
if x4 ='1" then
t9 <="1";
t10<='0";
tl1 <=0
t12 <=0
else
t9 <='1"
t10 <='0";
tll <='0"
t12 <='0";
end if;
else
if x4 ='1" then

t9 <='0';


Lib
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t10 <='0"
t11 <=0
t12 <='0';
else
t9 <='0';
t10 <='0";
t11 <='0';
t12 <='0";
end if;
end ift
end if:
else
if x2 ='1" then
if x3 ='1" then
if x4 ='1" then
t9 <='0';
t10 <='0"
t11 <='0}
vt12 <=0';
else
t9 <='0';
t10 <='0’;
t11 <='0';
t12 <=0
end if;
else
if x4 ='1" then
t9 <='0';
t10 <='0";

til <='0";
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t12 <='0';
else
t9 <='0';
t10 <='0';
t1l <='0"
t12 <=0
end if;
end if;

else
if x3='1" then
if x4="1" then
19 25'Q
t10 <='0;
t11 <='0";
t12 <='0";
else
e
t10 <='0;
t1l <='0%
t12 <='0';
end if;
else
if x4 ='1" then
t9 <='0';
t10 <='0"
t1] <='0
t12 <='0";
clse
t9 <='0';
t10 <='0;



end_ if;
end if;
end if}

end if}

if 19='0"then
d9<5'07;
else
d9<=Q9;
end if}
if t10='0"then
d10<="0";
clse
d10<=Q10;
end if;
if t11='0" then
dl1<='0';
else
dl1<=Q11;
end if;
if t12='0'then
di2<='0';
else
d12<=Ql2;
end if;

- if n='0" then
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t1l <='0'
t12 <='0;



if t12="1"then
72<=Q12; |
nl<='l";
elsif t11="1'then
2<=Ql1;
nl<="1";
elsif t10='1"then
72<=Q10;
nl<='1"

elsif t9="'1"then

72<=0Q9;
nl<='1"
end if;
clse
22<=40);
nl<='1"
end if;

end process;

end archvit;
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Entity vit is port(
x1,x2,x3,x4 :in bit;
Q13,Q14,Q15,Q16 :in bit;
t13,t14,t15,t16 :inout bit; ‘
d13,d14,d15,d16,z1,n :out bit);

ATTRIBUTE part_name of vit:Entity is "c22v10" ;
ATTRIBUTE pin_numbers of vit:Entity is
"x1:1 x2:2x3:3x4:4" &
" Q13:5 Q14:6 Q15:7Q16:8 " &
"d13:14.d15:22 t13:16 d14:21 d16:23 " &
" £15:17 t14:20 z1:18 n:19 t16:15 " ;
end vit;
architecture archvit of vit is
begin
sl:process(x1,x2,x3,x4,t13,t14,t15,t16,Q13,Q14,Q015,Q16)
begin
if x1='1" then
if X2 ='1" then
if x3 ='1' then
if x4 ='1' then
t13 <='0';
t14 <='0’;
t15 <='0";
ti6 <='1";
else
t13 <='0;
t14 <='0';
t15 <='0";
t16 <='0';
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end if}
clse
if x4 ='1" then
t13 <='0;
t14 <='0",
t15 <='0';
tl16 <='0";
else
t13 <='0;
t14 <='0";
t] SR s
t16 <='0}
end if;
end if;
else
if x3 ='1" then
if x4 ='1" then
113.<=19';
t14 <='0";
t15 <='0';
t16 <='0;
else
t13 <='0";
t14 <='0";
t15 <='0";
t16 <='0';
end if}
else
if x4 ='1" then

t13 <=0


Lib
Textbox


by

t14 <='0";
t15 <='0";
t16 <='0';
else
t13 <='0';
t14 <=0
t15 <='0';
t16 <='0";
end if;
end if;
end if;
clse
if x2 ='1" then
if x3 ='1' then
if x4 ='1' then
t13 <='0';
t14 <=0
t15 <='0";
t16 <='0;
else
13 <=y
t14 <='0;
15 <=0}
t16 <='0';
end if;
else
if x4 ='1" then
t13 <='0';
t14 <='0";

1S5zl
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t16 <='0;
else
t13 <='0,
t14 <='0}
t15 <='0";
t16 <='0";
end if:
end if;
else
if x3 ='1" then
if x4 ='1" then
t13 <='0;
t14 <='0";
t15 <='0;
t16 <='0";
else
t13 <='0;
t14 <='0"
t15 <=0';
t16 <='0;
end if;

else
if x4 ='1" then
t13 <='0";
tl4 <='0";
t15 <='0"
t16 <='0';
else
t13 <='0;
t14 <=0}




end if:
end ify
end if;

end if;

if t13='0'then
d13<=0";
clse
d13<=Q13;
end if}
if t14='0'then
dl4<="0";
else
dl4<=Q14;
end if;
if t15="0" then
dl5<='0}
else
d15<=Q15;
end if;
if t16='0'then
dl6<='0";
else
d16<=Q16;
end if:
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15 <=1
t16 <='0';




end process;

end archvit;

if t16="1'then
z1<=Q16;
n<='1l";
elsif t15='1"then
zl<=Q15;
n<='1";
elsif t14="1'"then
z1<=Ql4;
n <\l
elsif t13="1'then
z1<=Q13;
n<='1"

end if;
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Entity vit is port(
dl,d2,d3,d4,d5,d6,d7,d8 :in bit;
h,i :in bit;

f,g,j :out bit);

ATTRIBUTE part_name of vit:Entity is "c22v10" ;
ATTRIBUTE pin_numbers of vit:Entity is
"dl:1d2:2d3:3d4:4" &
" d5:5d6:6d7:7d8:8" &
"h:9i10" &
"£18 g:19§:20 " ;
end vit;
architecture archvit of vit is
begin
sl:process(dl,d2,d3,d4,ds,d6,d7,d8,h,i)
begin
f <=dl xor d2 xor d3 xor d4;
g <=d5 xor d6 xor d7 xor d8;
j<=hxori;
end process;

end archvit;
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Entity vit is port(
d9,d10,d11,d12,d13,d14,d15,d16 :in bit;
j,m,n :in bit;

k,l,e :out bit);

ATTRIBUTE part_name of vit:Entity is "c22v10" ;
ATTRIBUTE pin_numbers of vit:Entity is
" d9:1d10:2d11:3d124" &
" dl13:5 d14:6 d15:7 d16:8" &
"i9m:l0n:l1" &
Tk:181:19 e:20";
end vit;
architecture archvit of vit is
begin
s1:process(d9,d10,d11,d12,d13,d14,d15,d16,j,m,n)
begin
k <=d9 xor d10 xor d11 xor d12;
| <=d13 xor d14 xor d15 xor d16;
e <=j XOr m Xor n;
end process;

end archvit;
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Entity vit is port(
clk,a:in bit;
Q7,Q8,Q9,Q10,Q11,QlZ,Q_l3,Q14,Q15:inout bit;
Q1l6:out bit);

ATTRIBUTE part_name of vit:Entity is "¢c22v10" ;
ATTRIBUTE pin_numbers of vit:Entity is
"clk:l ais" &
"Q16:23 Q14:22Q12:21 Q10:20" &
"Q8:19Q15:14 Q13:15Q11:16" &
" Q9:17Q7:18";
end vit;
architecture archvit of vit is
begin
s 1:process(clk,Q7,08,Q9,Q10,Q11,Q12,Q13,Q14,Q15,a)
begin
iflclk'event and clk="1")then
Q16<=Q15;
Q15<=Q14;
Q14<=Q13;
Q13<=012;
QI2<=Ql1;
QlI<=Q10;
Q10<=Q9;
Q9<=Q8;
Q8<=Q7;
Q7<=a;
endif;
end process;

end archvit;
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Entity vit is port(
clk,x1,x2,x3:in bit;
switch,Q9,Q11,£,Q14,Q15,data:in bit;
Q1,Q2,Q3,04.Q5,06,Q16:inout bit;
er,yr:inout bit;

zr:out bit);

ATTRIBUTE part_name of vit:Entity is "c22v10" ;
ATTRIBUTE pin_numbers of vit:Entity is
"okl x1:2 x2:3 34" &
"Q9:5 QIl1:6 Ql4:7 QI15:8 switch:9 data:10 f:11" &
223 Q5:22 Q3:21Q4:16" &
" Q6:15 Q16:14 er:19 Q2:17 yr:d8 Q1:20 ";
end vit;
architecture archvit of vit is
~ signal p,mn:bit;
begin
s1:process(clk,Q1,Q2,Q3,Q4,Q5,p,Q15,mn)
begin
ificlk'event and clk='1")then
Q16<=Q15;
Q6<=Q5;
Q5<=Q4;
Q4<=Q3;
Q3<=Q2;
Q2<=Ql;
Ql<=p;
end if;
end process;

s2:process(x1,x2,x3,switch,Q9,Q11,£,Q14,Q15,data,01,Q2,Q3,Q4,Q5,Q6,Q1 6,yr,er)
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begin
if x1='0" then
if x2="0' then
if x3='0" then
er<=not(Q3 XOR Q2);
yr<=Q3;
else
er<=not(Q4 XOR Q3);
yr<=Q4,
end if;
else
if x3='0" then
er<=not(Q5 XOR Q3);
yr<=Q5;
else
er<=not(Q6 XOR Q5);
yr<=Q0;
end if}
end if}

clse

~if x2='0' then

if x3='0" then
er<=not(Q9 XOR Q5);
yr<=Q9;

clse
er<=not(Q11 XOR Q9);
yr<=Ql1;

end if;

clse
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if x3='0" then

er<=not(Q15 XOR Q14);

yr<=QI5;
else
er<=not(f XOR mn);
yr<=Q16;
end if;
end if}

end if;

if switch='1" then
p<=cr;

else
p<=data;

end if;

end process;

zr<=not(yr);
mn<=not(Q4 XOR '0Y;

end archvit;
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Entity vit is port(
clk,Q13,Q15,Q16 :inbit;
count :buffer bit_vector (6 downto 0):= "0000000" ;
go:inout bit;

f:out bit);

ATTRIBUTE part_name of vit:Entity is "c22vI10" ;
ATTRIBUTE pin_numbers of vit:Entity is
"olk:l QI3:2 Q15:3 Ql64" &
" count(0):14  count(1):15 count(2):21 " &
" count(3):20. - count(4):17 ~ count(5):19 " &
" count(6):18  f:16 00720 7

end vit;
use work.int_math.all;
architecture archvit of vit is
BEGIN
upcount: process (clk,go,_Q.l 3,Q15,Q16)
begin
if (clk'cvent and clk ='1")then
if go='1" then
count <= "0000000";
clse
count <= count+1;
end if}
end if;
end process upcount;
go<="l" when count(6 downto 0) = "1100100" else '0';

f<=not(Q13 xor Q15 xor Q16);
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END archvit;
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Entity vit is port(
clk,check,error,x1,x2,x3,n,k, I, m :in bit;
count  :buffer bit_vector (4 downto 0):= "00000" ;
switch:inout bit;

J,g,h,i:out bit);

ATTRIBUTE part_name of vit:Entity is "c22v10" ;
ATTRIBUTE pin_numbers of vit:Entity is
"clk:l x1:2 x2:3 x3:14" &
" check:5 error:6- n:7 k:i8 L9 m:10" &
"count(0):23 - count(1):14  count(2):15" &
" count(3):21 - count(4):16  switch:22 " &
n 2 16 I M 28

end vit;
use work.int_math.all;
architecture archvit of vit is
signal b,e:bit;
BEGIN
upcount: process (clk,b,e,count,switch,check,error,nk,l,m)
begin :
if (clk'event and clk ='1")then
if b='1" then
if e="1" then
count <="00000";
clse
count <= count+I;
end if;
end if;
end ify
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if b='1" then
if x1="1" then
if x2 ='1l' then
if x3="1" thén

if count(4 downto 0) ="10001" then

=1
end if}
else
if count(4 downto 0) = "10000" then
<21,
end if}
end if;
else
if x3='1" then
if count(4 downto 0) ="01100" then
| g=='1
end if;
else
if count(4 downto 0) = "01010" then
g<='15
end if;
end if;
end if;

clse
if x2 ='1" then
if x3='1" then
if count(4 downto 0) = "00111" then
h<='l";
end if;

else
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if count(4 downto 0) ="00110" then

h<="I;
end if;
end if;
else
if x3="1" then
if count(4 downto 0) ="00101" then
s
end if}
else
if count(4 downto 0) = "00100" then
i<='l;
end if;
end if;
end if;
end if;
switch<=nor k or 1 or m;
end if;

if check="'0" then
count <="00000%;

switch<='0',

j <=0

g<='03

h<='0';

1<="0';
end if
end process upcount;

b<=not(switch) or not(check);

e<=b and error;
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END archvit;
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Entity vit is port(
clk,error,go :in bit;
count :buffer b{t_vector (5 downto 0):= "000000" ;
b:inout bit;

check:out bit);

ATTRIBUTE part_name of vit:Entity is "c22v10" ;
ATTRIBUTE pin_numbers of vit:Entity is
" clk:l error:i2 go:3 " &
" count(0):15 ~ count(1):17 — count(2):20 " &
"count(3):16  count(4):18  count(5):19" &
" b2l check:22 " ;

end vit;
use work.int_math.all;
architecture archvit of vit is
BEGIN
upcount: process (clk,go,crror,b)
begin
if (clk'cvent and clk ='1")then
if go="1" then
count <= "000000";
b<="0';
clsif count="110010" then
b<="1";
clsif crror="1" then
count <= count+];
end if;
ond if;
omd proc<ess upcount;
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check<=not(b and go);

END archvit;

dy I dl Y o L ¥ d{l = 1 gj 1 Y o ¥ 6 YV ¥
wnansiluenansianulidwiumsldanuienisfinumintu lieygnlmhluldusslevisunisen
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Entity vit is port(
clk,z,x1,x2,x3,w2,wl:in bit;
Qp1,Qp2,Qp3,Qp4,Qp5,Qp6,Qp7:inout bit;
Qp8,error,yl:out bit);

ATTRIBUTE part_name of vit:Entity is "c22v10" ;
ATTRIBUTE pin_numbers of vit:Entity is

"clk:l 222 x1:3 x2:4 x3:5" &

"wli6 w28 "& ‘

" Qp7:23 Qp5:22 Qp3:21 Qp4:16 " &

" Qp6:15 Qp8:14 yl1:19 Qp2:17 error:18 Qpl:20 ";

end vit;
architecture archvit of vit. is
begin
s1:process(clk,z,Qpl,Qp2.Qp3.Qp4.Qp5,Qp6.Qp7,x 1 x2.x3,w1,w2)
begin
if(clk'event and clk='1")then
Qpl<=z
Qp2<=Qpl;
Qp3<=Qp2;
Qp4<=Qp3;
Qp5<=Qp4;
Qp6<=Qp5;
Qp7<=Qp6;
Qp8<=Qp7;
end if;
if x1='0' then

if x2="0" then



if x3='0' then
y1<=Qp3;
clse
yl<=Qp4;
end if;
else
if x3="0' then
yl<=Qp5;
clse
y I<=Qpo;
end ift
end if;
end if}
if x1="0' then
.¢.=;rror<=wl;
else
error<=w2;
end if;
end process;

end archvit;
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Entity vit is port(
clk,Qp8,x1,x2,x3:in bit;
Qp9,Qp10,Qp11,Qp12,Qp13,Qp14,Qp15,Qpl6:inout bit;
y2:out bit); ‘

ATTRIBUTE part_name of vit:Entity is "¢22v10" ;
ATTRIBUTE pin_numbers of vit:Entity is
"clk:1 Qp8:2 x1:3 x2:4 x3:5" &
" Qpl5:23 Qpl3:22 Qpl1:21 Qpl2:16 " &
"Qpl4:15Qpl6:14 y2:19 Qpl0:17 Qp9:20 ";

cnd vit;
architecture archvit of vit is
begin
sl :process(clk,Qp8,Qp9,Qp10,Qp11,Qpi2,Qp13,Qp14,Qp15,Qp16,x1,x2,x3)
begin
if(clk'event and clk='1")then
Qp9<=Qp8;
Qp10<=Qp9;
Qpl1<=Qpl0;
Qp12<=Qpll;
Qp13<=Qpl2;
Qpl4<=Qpl3;
Qpl5<=Qpl4;
Qpl6<=Qpl5;
end if:
if x1="1" then
if x2='1" then
if x3="1" then

. y2<=Qpl6;
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else

y2<=Qpl5;
end if}

clse

if x3="1" then
y2<=Qpl];

else

dy I dl Y o L ¥ dl = 1 3 1 Y o ¥ L ¥
wnansiluenansianulidgwiumsldanuienisfinumintu lieygnlmhluldusslevisunisen

lidnsdllas visdu dnnanuilvisaudadiien wagdosdneddiadiveaenaisynasaninisiluly
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Entity vit is port(
clk,zr,v1,v2,dl:in bit;

wl,w2,d2:out bit);

ATTRIBUTE part_name of vit:Entity is "c22v10" ;
ATTRIBUTE pin_numbers of vit:Entity is
"clk:l v1:3 v2:4 5" &
"dl9" &
"wl:d8 w2:19 d2:15";

end vit;
architecturc archvit of vit is
begin
sl:process(clk,zr,v1,v2,dl)
begin
if(clk'cvent and clk='1")then
wil<=vl XOR zr;
w2<=v2 XOR zr;
end if;
end process;
d2<=not(d1);

end archvit:



100

Tsunsalugnfiiilndne fueara0s
Entity vit is port(
clk  :in bit;
count :buffer bit_ve.ctor (7 downto 0):="00000000" ;

c:out bit);

ATTRIBUTE part_name of vit:Entity is "c22v10" ;
ATTRIBUTE pin_numbers of vit:Entity is
"clk:il " &
"count(0):14  count(1):15 count(2):21 " &
" count(3):16  count(4):20  count(5):17" &
" count(6):19  count(7):18 ~ ¢:22";

end vit;
use work.int_math.all; .
architecture archvit of vit is
BEGIN
upcount: process (clk)
begin
if (clk'event and clk ='1"then
count <= count+1;
end if;
end process upcount;
c<='1" when count(7 downto 0) = "10000000" else '0';

END archvit;
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Entity vit is port(
¢,v7 :in bit;
count :buffer bit_vector (5 downto 0);
t,epa:inout bit; )

clear,ape:out bit);

ATTRIBUTE part_name of vit:Entity is "c22v10" ;
ATTRIBUTE pin_numbers of vit:Entity is
"Vl " &
"count(0):22  count(1):16  count(2):20" &
" count(3):17  count(4):19  count(5):18." &

"til4  clear:23 ape:2] epa:l5";

end vit;
use work.int_math.all;
architecture archvit of vit is
BEGIN
upcount: process (¢,v7,count,t,cpa)
begin
if (v7'event and v7 ='1")then
count <= count+l;
end if;
if t='1" then
clear<="1";
else
clear<='0';
end if;
if count="111110"then
epa<='l";

end if;
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end process ; _
t<=¢ and not(count(0)) and count(1) and count(2) and couﬁt(?s) an& count(4) and count
(5%
ape<=not(epa);
- END archvit;

dy I dl Y o L ¥ dl = 1 3 1 Y o ¥ L ¥
wnansiluenansanulidgwiumsldanuienisfinumintu lieygalmhluldusslevisunisen
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Entity vit is port(
t:in bit;
p0,p1,p2,p3,p4,p5,p6,p7,p8,p9:1n bit;
r0.rl ,r2',r3,r4,r5,r6,r7,r8,r'9:out bit);

ATTRIBUTE part_name of vit:Entity is "c22v10";
ATTRIBUTE pin_numbers of vit:Entity is
"t p0:2 pl:3 p2:4 p3:5 pdi6" &
"p5:7  p6:8 p7:9 p8:10 p9:ll" &
"10:23 rl:22 12:2]1 r3:20 419" &
“r5:18 16:17 r7:16 r8:15 19:14";

end vit;

architecture archvit of vit is

begin

sl:process(t,p0,pl,p2,p3,p4,p5,p6,p7.p8,p9)
begin
if (t'event and t='1")then

r0<=p0;
rl<=pl;
12<=p2,
r3<=p3;
r4<=p4;
r5<=p5;
16<=p0;
r7<=p7,
r8<=p8;
r9<=p9;

-end if;
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end process;

end archvit;

dy I dl Y o L ¥ d{l = 1 gj 1 Y o ¥ 6 YV ¥
wnanstiluenansianulidgwiumsldanuienisfinumintu leygnlmhluldusslevisunisen
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Compiling: pro_b.vhd

clk =| 1 [24]* not used
x1=| 2| [23|= q6 »
x2 =| 3| |22|= q4
x3 =| 4 [21]=q2
b= 5| 120=j
c=| 6| [19}=y
d=|7| [18]=¢
f= 8| 17)=z
g=19| H6]=q5
h =[10| [15]=q3
i=11] [14)= ql

not used *|12] |13]* not used




Compiling: pro_a.vhd

Ik =| 1

a=[2|

not used *| 3|

not used *| 4]

not used *| 5|

not used *| 6|

not used *| 7|
not used *| 8|

not used *| 9

not used */10]
not used *|11

not used *|12|

|24/* not used
[23]=ql6
[22]=ql4
[21]=ql2
[20|=ql10
[19]= g8
[18]=q7
[17}=q9
[16/=qll
|15}=ql3
[14|=ql5

[13]* not used
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Compiling: project.vhd

clk =| 1
a=| 2|
b=| 3|
c =4

not used *| 5|
not used *| 6]
not used *| 7|
not used *| 8|
not used *| 9|
not used *|10|
not used *|11|

not used *|12]

|24[* not used
[23]* not used |
122|=q2

[21]= g4

|20= g6

[19]= q8
[18]=2
I17}=q7

H6l= g5
[15|=q3
|14}=ql

[13]* not used




Compiling: synl.vhd

clk = 1
qi3 2]
ql5 = 3|
ql6 = 4
not used *| 5|

not used *| 6|
not used *| 7|
not used *| 8|
not used *| 9|
not used *|10|
not used *|11j

not used *|12|

|24]* not used

[23]* not used

[22]= go

[21]= count_2
[20]= count_3
[19]= count_5
[18]= count_6
[17]= count_4
[16}=f

[15]= count_1
[14|=count_0

[13|* not used
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Compiling: syn2.vhd

clk =| 1] |24/* not used
x1=]2| [23|= count;O
x2 =| 3| |22|= switch
x3 =] 4| |21|= count 3
check =| 5] [20]= i
error =| 6| [19]=h
n =[ 7| 118=¢
k= 8] 7=}
1=|9| |16|= count 4
m =[10] [15]=count_2
not used *|11| [14|= count 1

notused *|12| [13]* not used
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Compiling: syn3.vhd

clk =| 1
error =|2|
go=|3|

not used *| 4|
not used *| 5|
not used *| 6|
not used *| 7|
not used *| 8|
not used *| 9|
not used *[10]
not used *|11|

not used *|12|

|24]* not used
[23]* not used
|22]= check
21|=b
|20/= count_2
[19}= count_5
|18|= count_4
[17|= count_1
[16]= count_3
[15]= count_0
|14]* not used

[13]* not used
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Compiling: shil.vhd

clk =| 1] |24]* not used .

x1=[2] |23|= zr

x2 =| 3| [22|=q5

x3 =| 4| [21]=q3

q9 = 5| [20|=ql
gll =6 [19]=er
ql4=| 7] H8= yr
ql5 =| 8| [17=q2
switch =| 9| [16]= g4
data =(10] |15]= g6
f=|11] |14=ql6

not used *| 12 [13]* not used
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Compiling: detl.vhd

clk =| 1
not used *| 2|
not used *| 3|
not used *| 4|
not used *| 5|
not used *| 6|
not used *| 7|
not used *| 8|
not used *| 9|
not used *|10]|
not used *[1 1|

not used *|12|

|24/* not used

|23]* not used

[22|=c¢

|21]= count_2

|20]= count_4
|19]= count_6

[18]= count_7

[17]= count 5

[16]= count 3

[15/= count_1
|14|= count_0

[13]* not used
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Compiling: det2.vhd

v7=1|
c=2

not used *| 3|
not used *| 4]
not used *| 5|
not used *| 6|
not used *| 7|
not used *| 8|
not used *| 9|
not used *|10]
not used *|11}

not used *|12]

|24/* not used

|23|= clear
|22|= count_0
[21]=ape
|20|= count_2
[19]= count_4
|18]=count_5
[17}=count_3
[16]= count |
[15] = epa
[14]=t

[13]* not used
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Compiling: mui.vhd

t=| 1 [24/* not used
p0 = 2| 123|=10 J
pl=|3| [22=rl
p2 =| 4] [21}=12
p3 =| 5| 120=13
p4=| 6| [19]=r4
p5=1| 8= 15
p6 =| 8| |17|=r6
p7 =9 [16]=17
p8 =[10| [15=1r8
p9 =11 |14]=r9

not used *|12| [13]* not used
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Compiling: parel.vhd

clk=| 1] [24|* not used
z=|2| 23]=qp7
x1=|3] 122]= qp5
x2 =| 4| [21]= qp3
x3 =| 5| |20/= gp1
wl=| 6| [19|=y1
not used *| 7| |18]=error
w2 =| 8| 117]=qp2
not used *| 9] |16|= qp4
not used *{10) [15]=qp6é
not used *|11 |14]= qp8

not used *|12| [13]* not used




Compiling: pare2.vhd

clk =| 1

qp8 =1 2|

x1 =| 3|

X2 =| 4|

x3 =| 5

not used *| 6]
not used *| 7
not used *| 8|
not used *| 9
not used *| 10|
not used *|11|

not used *[12|

|24|* not used
|23|= qpl5
|22]=gp13
[21]=qgpl1
120/= qp9
H9= y2
[18]* not used
7= qpl0
[16=gpl2
I15|= qp14
[14]=qpl6

[13]* not used
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Compiling: pare3.vhd

clk=| 1]

not used *| 2|
vl =| 3|

v2 =] 4|

zr = 5|

not used *| 6
not used *| 7|

not used *| 8|

dl=| 9|
not used *|10]
not used *|11|

not used *|12|

|24)* not used
123]* not used
|22|* not used
[21]* not used
|20]* not used
[19]= w2
[18]=wl

[17]* not used
[16]* not used
[15=d2

[14|* not used

|13* not used
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