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Development of Bit Error Analyzer

laue

FNIVBUN IR

Tag
(Y s a <
WAL, QN8 A532)]50U

(WINHIA3IN5I08)

R(A
K
7105.7
GRTAK:
amtiunalulagnszaemndudnammsaansziia

AMZIAINTINATNS

sauny..

55105
laynedivy 02 LU
= N\ v L f
a'ula“mﬂﬁ'l‘ﬂlﬂ



CLP-16
Textbox


(% a (Y X a d a
ﬁ?%ﬂiﬂ‘i\‘lﬂ'ﬁ?%ﬂ ﬂ'liWﬁlN'l!ﬂg'é)\i’J!ﬂi'lxﬁf'l'liﬁﬂW'sﬂﬂ‘lli’N‘U‘Vl

Development of Bit Exrror Analyzer

s %

Vo A~ a v Y A A d a s
AANUHNTIIDY 1. (1. ang ﬂiﬁﬁ%'ﬂ‘iﬂu ‘Vi'fl‘ﬁu'ﬂﬂiﬂﬂ'ﬁ?%ﬂ
\J Y a
2. HIENEYATINT NADNNIT fgi?ﬂﬂﬂiﬁﬂ1i?i}ﬂ

3. W8 AW FANTIN Huetinide

UNAALID

Y

a dy 1 = 9 & ) a ' a ~ & g
T1UNUIVYUNDTININTBOAUULUASTINUATBIIAUALAATICHINITHAYDIUN °1NL1]'H
v

L 1 ' o l:'

A& A A 9 o aa a da 1 3
Lﬂi@Qili)ﬂsl‘lﬁj\‘i‘Bﬂmﬂ’]W‘llﬂ\iﬂ'liﬁﬂﬁﬂJuiy']mﬂWl’f)ﬁ Iﬂﬂuﬁﬂ\ﬂug‘l.l‘lJ’EN‘]JVWlWﬂGI?JU‘VWIﬁQVN

q

9 ~ Y o

A 9y dg’ 3 1 Al A 2 s
A TﬂElLﬂi’ENGI‘L!LL‘U‘UV]’c’fi'lﬂ‘llu‘ll'izﬂ’é]‘ijﬂ'wﬁﬂﬁﬁ?u A8 MINTIUTTHNAYUIUNULTUAY

a9

i o & a o = o
L!.ﬂzﬁ@\‘l’c’f’)uﬂ'lﬂi‘U“IN‘1J53ﬂ@Uﬁ?ﬂ?ﬂ%iﬁmﬂﬂ’ﬂuﬂﬂ‘ﬂﬂﬁﬂ‘ﬂ ?Q%i“ﬁﬂiﬂiqu“ﬁ TITUTAAIND

. 2 a 4 oo . 103
TasdrurasnauaaiieIasld lilsunsuasdnnn Funuizasnssthduuuui lnda la

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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Entity vit is pori(
clk,A,B,C :in bit;
Q1,02,Q3,Q4,05,Q6,Q7,Q8 :inout bit;
Z :out bit); :
ATTRIBUTE part_name of vit:Entity is "c22v1i0" ;
ATTRIBUTE pin_numbers of vit:Entity is
"clk:l A2B:3C4" &
"QI1:14Q2:22 Q3:15Q4:21" &
" Q5:16 Q6:20 Q7:17 Q8:19 " &
"Z:18";
end vit;
architecture archvit of vit is
signal D1,D2,D3,D4,D5,D6,D7,D8:bit;
begin
s1:process(clk,D1,D02,03,D4,D5,D6,07,D8)
begin
if(clk'event and clk="1"then
Ql <=DI;
if Qi='1"then
Q2 <=D2;
if Q2='1" then
Q3 <=D3;
if Q3='1" then
Q4 <=D4;
if Q4='1' then
Q5 <=D5;
if Q5="1" then
Q6 <=DG6;
if Q6="1" then
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Q7 <=D7,
if Q7="1" then
Q8 <=Dg;
end if; -
end if}
end if;
end if}
end if:
end if;
end if}
end if;
end p.rbcess;
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,Q3,04,Q5,Q6,Q7,Q8)
begin |
if A="0"then
if B="0"then
if C="0"then
Z<=Ql;
else
2<=Q2;
end if}


CLP-16
Textbox


48

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;
else
Z <=Q0,
end if;
else
if C="0' then
Z<=QT:
clse
Z<=Q8;
end if}
end if;
end if}
end process;

end archvit;
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Entity vit is port(
clk,a:in bit;
Q7,Q8,Q9,Q10,Q11,Q12,Q13,Q14,Q15:inout bit;
Q16:out bit); ’

ATT RIéUTE part_name of vit:Entity is "c22v10" ;
ATTRIBUTE pin_numbers of vit:Entity is
"clk:l ai5" &
" Q16:23 Q14:22 Q12:21 Q10:20" &
" Q8:19Q15:14 Q13:15 Q116 " &
"Q9:17Q7:18";
end vit;
architecture archvit of vit is
begin
s1:process(clk,Q7,Q8,Q9,Q10,Q11,Q12,Q13,Q14,Q1 5,a)
begin
if(clk'event and clk='1")then
QL6<=Q15;
Q15<=Q14;
Q14<=Q13;
Q13<=Q12,
Ql2<=QI1;
Q11<=Q10;
Q10<=Q9;
Q9<=Q8;
Q8<=Q7;
Q7<=a;
end if;
end process;

end archvit;
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Entity vit is port(
clk,x1.x2,x3:in bit;
b,c,d,fg,h,i:in bit;
Q1,Q2,Q3,Q4,Q5,Q6:inout bi;
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 x34" &
"H:5 c6 d:7 £:8 g9 hil0 i:ll"&
" Q6:23 Q4:22 Q2:21 Q5:16" &
"Q3:15Q1:14 y:19 217 e:18 j:20 "
end vit;
architecture archvit of vit is
signal kL:bit;
begin
sl:process(clk,Q1,Q2,Q3,Q4,Q5,¢)
begin
if{clk'event and clk="1")then
Q6<=Q5;
Q5<=Q4;
Q4<=Q3;
Q3<=Q2;
Q2<=Ql;
Ql<=¢;
end if}
end process;
sZ:process(xl,x2,x3,b,c,d,f,g,h,i,Q1,Q2,Q3,Q4,Q5,Q6,y,ld)

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

end if:

end if}
end if;
end process;
z<=not(y);

kI<=not(i XOR '0");

end archvit;
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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 "c22v10" ;
ATTRIBUTE pin_numbers of vit:Entity is
"clk:l set:2rst:3d:4 " &
"Q10:14Q16:22 Q11:15 Ql5:21 " &
" Q12:16 Q14:20Q13:17¢c:19" &
"b:l8";

end vit;

architecture archvit of vit is

signal a :bit;

begin

s1:process(ctk,set,rst,010,Q11,Q12,Q13,Q14,Q15.a,d)
begin
if(clk'event and clk="1")then

Ql6<=Q15;
Ql5<=Q14;
Ql4<=Q13;
Q13<=Q12,
Q12<=Qll;
Q11<=Q10;
Ql0<=d;

if rst='1'then
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c<="0",
end if;
.if set ='1" then
a<='l";
else
a<='0;
end if;
if a='{"then
if set="0" then
b<="1";
c<='l";
end if;
else
b<='0";
end if;
end if}
end process;

end archvit;
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Entity vit is port(' '
clk,b,c,e,21,22,23,24 :in bit;
z,Q9 :out bit;

Q8,Q7,Q6,Q5,Q4,Q3.,Q2,Ql:inout bit);

ATTRIBUTE part_name of vit:Entity is "c22v10" ;
ATTRIBUTE pin_numbers of vit:Entity is
"ckilb2cled" &
"z1:522:6 23:7 248" &
"Q8:15Q4:22 Q7:16 Q3:21 Q5:23 " &
" Q6:17 Q2:20 2:18 Q1:19 Q9:14 " ;

end vit;

architecture archvit of vit is
begin
s2:process(clk,Q8,Q7,Q6,Q5,Q4,Q3,Q2,Q1,b,c,e,z1,22,23,24)
begin
if{clk'event and clk="1")then
Q9<=Q8;
Q8<=Q7;
Q7<=Q6;
Q6<=Q5;
Q5<=0Q4;
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;
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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;
dl1,d2,d3,d4,z4 :out bit);

ATTRIBUTE part__namé of vit:Entity is "c22v10" ;
ATTRIBUTE pin_numbers of vit:Entity is
"x1:1 x2:2x3:3x4:4" &
"Q1:5Q2:6Q3:7Q4:8n2:9" &
"d1:15 d3:22 t4:16 d2:21 d4:23 " &
"t1:17t2:20z4:18 t3:19 " ;
end vit;
architecture archvit of vit is
begin
sl:process(x1,x2,x3,x4,t1,t2,t3,t4,01,02,Q3,Q4,n2)
begin
if x1="1" 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<="1";
t3<='1";

t4<='0;
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end if:
else
if x4 ="1" then
t1<='0";
t2<='0";
t3<="1";
t4<="0";
clse
t1<='0';
12<="0;
t3<='0';
t4<='0';
end if;
end if}

else
if x3="1' then
if x4='1" then
tl<="1;
2<=0",
t3<='0";
td4<="1",
else
t1<='0";
t2<="0";
t3<="0"
t4<="1";
end if;
else
if x4 ='1" then

tl<='l";
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t2<='0";
t3<="0';
t4<='0';
;:Ise
ti<='1"
t2<="0";
t3<="1"
t4<="0";
end if}
end if;
- end if:
else
if x2 ='1" then
if x3 ='1" then
if x4 ='1" then
t1<='0";
t2<="1"
t3<='0';
t4<="0";
clse
ti<="1";
t2<="0";
t3<="1";
td<="0';
end if}
else
if x4 - I' then
t1<="1";
t2<="0";

t3<='0';
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end if}

end if;

else

if x3 ='1" then

else

60

t4<='0';

t1<="0";
t2<="0";
t3<="1";

t4<="0";

if x4 ='1" then

else

end if;

t1<='0";
2<="1"s
t3<="1";

tA<='0';

t1<='1;
t2<='1';
13<=0';

t4<='0;

if x4 ="1" then

clse

ti<='"1";
t2<="0);
t3<="0"

t4<="1';

tl<="1";

t2<='0';
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end if}
end if;
end if}

end if;

if t1="0'then
di<='0";
else
di<=Ql;
“end if;
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";
clse
d4<=Q4;
end if;

if n2='0' then

61

13<="1",;

t4<='0;


CLP-16
Textbox


if t4="1'then
z4<=Q4;
elsif t3="1'then
z4<=Q3;
elsif t2='1'then
7z4<=Q2;
elsif t1='1'then
z4<=Ql;
end if; '
else
24<='0;
end if}
end process;

end archvit;

62
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Entity vit is port(
x1,x2,x3,x4,n1 :in bit;
Q5,Q6,Q7,Q8 :in bit;
15,t6,t7,t8 :inout bit;
d5,d6,d7,d8,z3,n2 :out bit);

ATTRIBUTE part_name of vit:Entity is "c22v 10" :
ATTRIBUTE pin_numbers of vit:Entity is
" xb:il x2:2x3:3x4:4" &
" Q5:5Q6:6 Q7:7Q8:8nl:9" &
" d5:14 d7:22 t5:16 d6:21 d8:23 " &
" 17:17 t6:20 z3:18 n2:19 t8:15 " 7
end vit;
architecture archvit of vit is
begin
sl:process(x 1,x2,x3,x4,5,46,t7,t8,Q5,Q6,Q7,Q8,n1)
begin
if x1='1"then
ifx2='1"' then
if x3 ="1" then
if x4 ='1" then
t5 <='1";
t6 <='0";
t7 <='0";
t8 <='0";
else
t5 <='1";
t6 <='0";
t7 <='0",

t8 <='0';
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end if}
else

if x4 ='1' then

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

else
if x3 ='l' 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 <='1";
t7 <='1";
t8 <='1";
else
t5 <='1";
t6 <='0";
t7 <='0";
t8 <="1";
end if}
end if}
end if}
else
if x2 ='1" then
if x3 ='1" then
if x4 ="' then
t5 <="1";
t6 <='1';
17 <="1"
t8 <='0";
else
t5 <='0';
t6 <='1';
t7 <='1";
t8 <='0";
end if;
else
if x4 ='1" then
t5 <='0';
6 <='0';

t7 <="1";
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t8 <='0";

else
t5 <='0";

t6 <='0';

t7 <=1}
t8 <='0";

end if}

end if}

else
if x3 ='1" then
if x4 ='1' then
t5 <='1";
t6 <='1";
t7 <='0';
t8 <='0";
else
t5 <='1;
t6 <="1";
t7 <='0';
t8 <='0";
end if;
else
if x4 ='1" then
t5 <="0";
t6 <='0",
t7 <='0";
t8 <='0";
else
t5 <=0
t6 <='0";
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t7 <='0';
t8 <='0";
en(_i if;
end if;
end if}

end if}

if t5='0'then
d5<='0";
else
d5<=Q5;
end if}
if t6='0'then
d6<='0";
else
d6<=Q6;
end if}
ift7="0" then
d7<='0';
else
d7§=Q7;
end if;
if t8="0'then
' dg<='0";
else
d8<=Q8;
end if}

if n1='0" then
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else

end if;
end process;

end archvit;

if t8='1"then
23<=Q8;
n2<="1"
elsif t7='1'then
z3<=Q7,
n2<="1"
elsif t6="1'then
z3<=Q0;
n2<='1";
elsif t5='1'then
23<=Q)5;
n2<='l";

end if:

23<="0";
n2<="1"
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Entity vit is port(
x1,x2,x3,x4,n :in bit;
Q9,Q10,Q11,Q12 :in bit;
t9,t10,t11,¢12 :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:1x2:2x3:3x4:4" &
"Q9:5Q10:6Q11:7Q12:3n:9 " &
" 49:14 d11:22 t9:16 d10:21 d12:23 " &-
"¢11:17 £10:20 z2:18 n1:19 t12:15 " ;
end vit;
architecture archvit of vit is
begin
s1:process(x1,x2,x3,x4,t9,t10,t11,t12,Q9,Q10,Q11,Q12,n)
begin
if xl;;l' then
if x2="1' then
if x3 ='1" then
if x4 ="' then
t9 <='0";
t10 <='0';
tl1 <='0";
t12 <='1";
else
t9 <='0';
t10 <="1",
t11 <='0"
t12 <=0


CLP-16
Textbox


70

end if;
else
if x4 ="1" then
. t9 <='0";
t10 <='1";
tH <=0
t12 <=0,
else
t9 <='1"
t10 <='0;
tll <='0"
t12 <='0";
end if;
end if}
else
if x3 ='1" then
if x4 ='1" then
t9 <='1";
t10 <='0r;
t11 <='0"
t12 <='0";
else
t9 <=1
£10 <='0";
tl11 <='0"
t12 <='0';
end if}
else
if x4 ='1" then

9 <=01;
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t10 <='0';
tl11 <='0"
t12 <='0';
else
t9 <='(;
t10 <='0;
t11 <=0
t12 <=0
end if}
end if;
end if:
clse
if x2 ='1" then
if x3 ="1" then
if x4 ="' then
t9 <='0";
t10 <='0
t11 <='0";
t12 <='0';
else
t9 <='0";
t10 <='0';
tl1 <='0";
t12 <='0";
end if;
else
if x4 ='1" then
t9 <='0';
t10 <=0

th1 <=0’


CLP-16
Textbox

CLP-16
Textbox


72

t12 <=0
else
t9 <='0';
t10 <=0,
t11 <='0";
t12 <=0
end if}
end if;

else
if x3 ='1" then
if x4 ='1" then
t9 <='0;
t10 <=0
t11 <='0';
t12 <='0';
else
t9 <='0';
t10 <='0';
t11 <='0%
t12 <='0";
end if} |
else
if x4 ='1" then
t9 <='0";
t10 <=0,
til <='0"
t12 <='0
clse
t9 <='0;
t10 <='0';
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tl1 <=0}
t12 <='0";
end if;
end if;
end if}

end if}

if 19='0'then
d9<='0;
else
d9<=Q9;
end if}
if t10="0'then
d10<='0";
else
- d10<=Ql0;
end if;
if t11='0" then
' d11<=0;
else
dl1<=Q11;
end if;
if t12='0"then
d12<='0";
else
d12<=Q12;
end if}

if n="0' then
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if t12="1"then
z2<=Q12;
nl<='l";
elsif t11="1'then
7z2<=Ql1;
nl<='1";
elsif t10="1"then
z2<=Q10;
nl<="1';

elsif t9="'1"then

22<=Q89;
nl<="1";
end if;
else
72<='0';
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
"x1:1x2:2x3:3x4:4" &

" Q13:5Q14:6 Q15:7 Ql16:8" &
" d13:14 d15:22 t13:16 d14:21 d16:23 " &
M t15:17114:20 z1:18 n:19 t16:15" ;
end vift;
architecture archvit of vit is
“begin
sl:process(x1,x2,x3,x4,t13,t14,t15,t16,Q13,Q14,Q15,Q16)
begin
if x1='1" then
if x2 ='1" then
if x3 ="1" then
if x4 ='1" then

t13 <=0
t14 <='0';

t15 <='0',

t16 <='1";

else

t13 <='0;
t14 <='0";

t15 <='0";

t16 <='0';


CLP-16
Textbox

CLP-16
Textbox


76

end if}
else

if x4 ='1' then

t13 <=0,
t14 <='0;
t15 <='0";
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;

clse
if x4 ='1" then

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

t15 <='0"
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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";
tI;t <='0';
t15 <='0";
t16 <='0";
end if;
else

if x4 ='1" then
t13 <=0}
t14 <='0';
t15 <='0";
t16 <='0";
else
Ct13 <=0
t14 <='Q';
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end if}
end if:
end if

end if}

if t13="0"then
d13<='0";
clse
d13<=Q13;
end if}
if t14='0'then
- dld<=0;
else
dl14<=Q14;
end if;
if t15='0' then
d15<='0";
else
d15<=Q15;
end if;
if t16='0'then
dl6<='0";
else
d16<=Q16;

end if:

79

t15 <=0;
t16 <=0
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end process;

end archvit;
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if t16="1'then
z1<=Q16;
n<='1%
elsif t15='1'then
zl<=Q15;
n<='1"
elsif t14='1'then
z1<=Ql4;
n<='{';
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" &
" d5:5 d6:6 d7:7 d8:8 " &
"h9i:10" &
"fi18 g:19j:20 " ;
end vit;
architecture archvit of vit is
begin
s1:process(dl1,d2,d3,dd,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 pfoccss;

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;

ke :out bit);

ATTRIBUTE part_name of vit:Entity is "c22v10" ;
ATTRIBUTE pin_numbers of vit:Entity is
" d9:1d10:2d11:3d12:4" &
" d13:5 d14:6 d15:7 d16:8" &
"9m:lonll" &
"k:181:19 €:20";
end vit;
architecture archvit of vit is
begin
s1:process(d9,d10,d11,d12,d13,d14,d15,d1 6,j,m,n)
begin
k <=d9 xor d10 xor d11 xor di2;
] <=d13 xor d14 xor d15 xor d16;
€ <=j XOr m XOor n;
end process;

end archvit;
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Entity vit is port(
clk,a:in bit;
Q7,Q8,Q9,Q10,Q11,Q12,Q13,Q14,Q1 5tinout bit;
Q16:out bit);

ATTRIBUTE part_name of vit:Entity is "c22v10" ;
ATTRIBUTE pin_numbers of vit:Entity is
"clkil ai5" &
"'Q16:23 Q14:22 Q12:21 Q10:20" &
"Q8:19Q15:14 Q13:15Q11:16" &
"Q9:17 Q7:18";
end vit;
architecture archvit of vit is
begin
s 1:process(clk,Q7,08,Q9,Q10,Q11,Q12,Q13,Q14,Q15,a)
begin
if(clk'event and clk="1"then
Q16<=Q15;
Q15<=Q14,
Ql4<=Q13;
QI3<=QI12;
QI2<=Ql1I;
Qli<=Ql0;
Q10<=Q9;
Q9<=Q8;
Q8<=Q7;
Q7<=
endif}
end process;

end archvit;
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Entity vit is port(
clk,x1,x2,x3:in bit;
switch,Q9,Q11,f,Q14,Q15,data:in bit;
Q1,Q2,Q3,Q4.Q5,Q6,Q 16:inout bit;
er,yr:inout bit;

zr:out bit);

ATTRIBUTE part_name of vit:Entity is "c22v10";
ATTRIBUTE pin_numbers of vit:Entity is
"elkil x1:2 x2:3 x3:14" &
" Q9:5 QI1:6 Ql4:7 Q15:8 switch:9 data:10 £:11" &
" zr23 Q5:22 Q3:21Q4:116" &
" Q6:15 Q16:14 er:19 Q2:17 yr:18 Q1:20 ";
end vit;
architecture archvit of vit is
signal p,mn:bit;
begin
* shiprocess(clk,Q1,02,03,Q4,Q5,p,Q15,mn)
begin
~ if{clk'event and cllg='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,Q 1,02,Q3,Q4,Q5,Q6,Q16,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<=Q6;
end if}
end if}
clse
if x2="0" then

if x3='0' then
cr<=not{Q9 XOR Q5);

yr<=Q9;
el s.é'!?.
' er<=not(Q11 XOR Q9);
yr<=Ql1;
end if;

else
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if x3="0' then
er<=not(Q15 XOR Q14);

yr<=Q15;
else
er<=not(f XOR mn);
yr<=QI16;
end if;
end if;

end if}

if switch="1" then
p<=er;

else
p<=data;

end if’

end process;

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

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

fiout bit);

ATTRIBUTE part_name of vit:Entity is "c22v10" :
ATTRIBUTE pin_numbers of vit:Entity is
" clk:.l . QI13:2 QI5:3 Ql6:4" &
. count(O):M count(1):15  count(2):21 " &
" count(3):20  count(4):17 count(5):19" &
" count(6):18  f:16 £0:22";

end vit;
use work.int_math.all;
architecture archvit of vit is
BEGIN
upcount: process (clk,20.Q13,Q15,Q16)
begin
if (clk'event 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,xI,x2,x3,n,k,l,m' :in bit;
count  :buffer bit_vector (4 downto 0):= "00000" ;
switch:inout bit;

j-gh,i:out bit);

ATTRIBUTE part_name of vit:Entity is "c22v10" :
ATTRIBUTE pin_numbers of vit:Entity is
"clk:l x1:2 x2:3 x3:4" &
" check:5 error:6 n:7 k8 119 m:l0" &
" count(0):23  count(1):14  count(2):15" &
" count(3):21  count(4):16 switch:22" &
"g18  hil9 j:17 i20":

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

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

<=1
end if;
else
if count(4 downto 0) = "10000" then
<=1
end if}
end if}
else
if x3='1' then
if count(4 downto 0) ="01100" then
g<=1}
end if;
clse
if count(4 downto 0) = "01010" then
g<='1}
end if}
end if}
endife

clse
if x2 ="I" then
if x3='1" then
if count(4 downto 0) = "001 11" then
h<='1";
end if;

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

h<='"1;
end if}
end if;
else
if x3="1" then
if count(4 downto 0) = "00101" then
i<='1';
end if}
else
if count(4 downto 0) = "00100" then
i<='1;
end if;
end if;
end if;
end if}

switch<=nork or | or m;
end if;
if check="'0" then
count <="00000";
SWitCh<='0'.;
j <=0
g<='0;
h<='0’;
i<='0
end if
end process upcount;
b<=not(switch) or not(check);

e<=b and error;


CLP-16
Textbox


92

END archvit;
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Entity vit is port(
clk,error,go :in bit;
count :buffer bit_ve'ctor (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 ecrror:2 go:3 " &
" count(0):15  count(1):17  count(2):20" &
"count(3):16  count(4):18  count(5):19" &
" b:21 check:22 " ;

end vit: A
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 error="1" then
count <= count+];
ond if;
end if;
QT FTORITHS upCount;
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check<=not(b and go);

END archvit;
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TsunsnvssmamsSoudleuiin
Entity vit is port(
clk,z,x1,x2,x3,w2,wl:in bit;
Qp1,Qp2,Qp3,Qp4,Qp5,Qp6,Qp7:inout bit:
Qp8,error,y1:out bit);

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

"clkil z:2 x1:3 x2:4 x3:5" &

"wli6 w2:8 " &

" Qp7:23 Qp5:22 Qp3:2! Qp4:.16 "&

" Qp6:15 Qp8:14 y1:19 Qp2:17 error:18 Qpl:20 ";

end vit;
architecture archvit of vit is
begin
s I:process(clk,z,Qp1,Qp2.Qp3.Qp4.Qp5,Qp6,Qp7,x1,x2,x3,w1,w2)
begin
if{cik'event and clk='1"then
Qpl<=z;
Qp2<=Qpl;
Qp3<=Qp2;
Qp4<=Qp3;
Qp5<=Qp4;
Qp6<=Qp5;
Qp7<=Qp6;
Qp8<=Qp7,
endif;
if x1='0" then

if x2='0" then
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if x3='0" then
y1<=Qp3;
else
yl<=Qp4;
end if;
else
if x3='0" then
y1<=Qp5;
clse
y1<=Qp6;
end if;
cnd if;
end if;
if x1='0" then
'énor<=wl;
clse
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,Qpi3,Qpl4,Qp15,Qpl6:inout bit;
y2:out bit); -

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

“elk:l 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 ";

end vit;
architecture archvit of vit is
begin
sl:process(clk,Qp8,Qp9,Qp10,Qp11,Qp12,Qp13,Qp14,Qp15,Qpl6,x1,x2,x3)
begin
iflclk'event and clk="1"then
Qp9<=Qps;
Qp10<=QpY;
Qpl1<=Qpl0;
. Qpl12<=Qpl1;
Qp13<=Qp!2;
Qpld<=Qpl3;
Qp15<=Qpl4;
.Qpl6<=Qpl5;
end if;
if x1="1" then
if x2="1" then
if x3="1" then

y2<=Qp16;


CLP-16
Textbox

CLP-16
Textbox


clse

end if}
end if;
end process;

end archvit;
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else

y2<=Qpl5;
end if;

if x3='1" then
y2<=Qpl};
else
y2<=Qp9;
end if;
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Entity vit is port(
ctk,zr,v1,v2,dl:in bit;

wl,w2,d2:out bit);

ATTRIBUTE part_name of vit:Entity is "¢22v10" ;
ATTRIBUTE pin_numbers of vit:Entity is
"clk:l vi3 v2:4 zr5t &
"dl9" &
"wii8 w2:19 d2:15";

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

end archvit:
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Taunsuludanfithindisndvosises
Entity vit is port(
clk :inbit;
count :buffer bit_ve-ctor (7 downto 0):= "00000000" ;

c:out bit);

ATTRIBUTE part_namc of vit:Entity is "c22v10" ;
ATTRIBUTE pin_numbers of vit:Entity is
"clk:l" &
"count(0):14  count(1):15 count(2):21 " &
" count(3):16  count(4):20  count(5):17" &
" count(6):19  count(7):18 c: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<='{" when count(7 downto 0) = "10000000" else '0";

END archvit;
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Entity vit is port(
c,v7 :in bit;
count :buffer bit_vector (5 dOW;ItO 0);
t.epa:inout bit; -

clear,ape:out bit);

ATTRIBUTE part_pame of vit:Entity is "c22v10" ;
ATTRIBUTE pin_numbers of vit:Entity is
"v:l c2 " &
" count(0):22  count(1):16 count(2):20" &
" count(3):17  count(4):19 counf(S):lS " &

" t:14  clear:23 ape:2) cpa:l5";

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

end if;
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end process ;

t<=c and not(count(0)) and count(1) and count(2) and count(3) and count(4) and count
(5%

ape<=not(epa);
END archvit;
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Entity vit is port(
t:in bit; _
p0,p1,p2,p3.p4,p5,p6,p7,p8,p9:in bit;
rO,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
"1 p0:2 pli3 p2:i4 p3:5 pdi6" &
"p5:7 p6:8 p7:9 p8:l0 pll" &
" rd:23 r1:22 12:21 13:20 419" &
"r5:18 r6:17 r7:16 18:15 19:14";

end vit;

architecture archvit of vit is

begin

s1:process(t,p0,p1,p2,p3,p4,p5,p6,p7,08,p9)
begin
if (t'event and t="1"then

r0<=p0;
ri<=pl;
r2<=p2;

. 13<=p3;

. 14<=pd;
r5<=p5;
r6<=p6,
r1<=p7,
T8<=p8;
19<=p9;

end if
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end process;

end archvit;
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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/=
c=| 6| [19]=y
d=7 [18]=¢
f=| 8| 7=z
2={9| |16[=q5
h=|10] [15]=q3
i=[11] |14}=ql

not used *|12] |13}* not used
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Compiling: pro_a.vhd

Ik =| I] [24)* not used

a=[2| [23]=ql6

not used *| 3| [22|=ql4

not used *| 4] [21}=ql2

not used *| 5| [20]=ql0
not used *| 6| [19]= g8
not used *| 7| [18]=q7
not used *| 8 [17)=q9

not used *| 9| {16]=qll

not used *{10| [15=ql3

not used *|11| [14j=ql5

not used *|12| [13]* not used
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Complling: project.vhd

clk=| 1] [24]* not used
a=|2| [23|* not used
b=| 3] [22]=q2
c=|4| [21]= g4
not used *| 5| [20}=q6
not used *| 6 |19]=q8
not used *| 7} [18]=2
not used *| 8| {17)=q7
not used *| 9| [16]=q5
not used *|10] _ [15}=q3
not used *|11| [14=ql

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

clk=[ 1]
qi3 =[ 2|
qls5=| 3|
ql6 =4
not used *| 5|

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

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

115]= count_1
[14}= count_0

[13]* not used
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Compiling: syn2.vhd

clk =| 1|
x1=2
X2 = 3|
x3 = 4
chéck =| 5]
error =| 6|
n=|7|
k=8|
1=|9]
m =|10|
not used *|11|

notused *|12]

{24]* not used
[23[= count_0
[22|= switch
[21}= count_3
|20f= i

[19}=h
[18=g
I\71=j

[16[= count_4
[15|= count_2
{14]= count_1

[13]* not used
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Compiling: syn3.vhd

clk =| 1] 124|* not used
error =|2| |23]* not used
go=| 3| |22|= check
not used *| 4| 21=b
not used *| 5| [20|= count_2
not used *| 6| |19= count_5
not used *| 7| |18}= count_4
not used *| 8| [17]= count_1
not used *| 9 [16]= count_3
not used *|10| [15]= count_0O

not used *|11| |14]* not used

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

clk =] 1} |24]* not used
xl=]2 [23|=zr
x2 =| 3| [22]= g5
x3 = 4] [21}=q3
q9= 5 20/=ql
qll=| 6} [19]= er
qld = 7] [18[=yr
ql5 =| 8| [17}=q2
switch =| 9] [16[= q4
data ={10j [15=q6

f=|11| |14]= q16

not used *|12] {13]* not used
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Compiling: deti.vhd

clk =| 1
not used ¥| 2|
not used *| 3|
not used *| 4]
not used *| 5|
not used *| 6
not used *| 7|
not used *| §|
not used *| 9|
not used *{10]
not used *|11]

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
po=|2) [23=10
pl=3| [22|=rl
p2=| 4| R1|=12
p3 = 5| 120}=r3
pd =| 6| 19]= r4
p5=| 7| 118]=15
p6 =| 8] [17]= 16
p7=| 9| [16]=17
p8=|10| [15]=r8
p9 =11 [14= 19

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

clk =| 1| [24]* not used
z=|2] 123}=qp7
x1=3| 22}= qp5
x2 = 4| 121}=qp3
X3 = 5| 120}= qpl
wl=| 6| [19=y1
not used *| 7| - |18[= error
w2=/8 117j=qp2
not used *| 9| |16|= qp4
not used *{10| |15]= qp6
not used *|11| {14j= qp8

not used *|12| [13]* not used
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Compiling: pare2.vhd

clk = 1)

qp8 = 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}=qpl1
[20(= qp9
H9}=y2
[18]* not used
[17]= qp10
{16/=qp12
|15]= qpl4
{14}= qpl16

{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
|23/* 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

f13]* not used
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