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ABSTRACT

This thesis proposes a program digital circuit simulator new version,  Which easy 0 use
more than Old version. For user can simulation digital circuit Design with easier. And can use if user
is beginner or user is professional and resault of simulate is still Wrong and Speed is still Fast. And
User interface is design to convenient to used. And Flexible to User Too. Which appropriate to
design hardware device. Or use it teach student to leane digital curcuit design. Which will

economize money more than use real digital device.
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ADPLL
library IEEE;
use [EEE.STD LOGIC 1164.ALL;

entity adpll_24bit is
generic(n : integer:=24;nn : integer:=3;m : integer := 4);
--n=bit of dco , nn=bit of phase_compa , m = bit of register

Port (
fqq cout std_logic; --output fq '
fq f : out std_logic; ~-outputveafginhavinuiniufs
lead?,lag2,high2 low?2 : out std_logic; --outputeinlead,lag,high,low
k2 ;outstd logic_vector(n downto 0); --output a1 K
fdco?2 :out std_logic_vector{n downto ); --output ¥84 dco i n iin
fdco :out std_logic, -- output ves dco # msb
fref :in std logic; --inputveafref
clkregp :in std_logic; --inputmmclkﬁ‘lﬁp register
dataregp :in std logic vector(m downto 0); --Fp
clkregq :in std logic; --inputwaclkﬁ“lﬁq register
dataregq (in std_logic vector(m downto 0); --fing
load :in std_logic; --danaIvnaas qiisesedge
resetp,resetq  :in std_logic; --inputmireset p,qregister
reset 2instd logic; --inputﬁwresetawsnw“luv‘?wuﬂ
fs :in std_logic); --input veifs

end adpll 24bit;

architecture Behavioral of adpll 24bit is
COMPONENT dco2 - ucomponent dco
generic(n : integer);
PORT(
k : IN std logic vector(n downto 0);
sync : IN std_logic;
fs : IN std_logic;
deoout : OUT std_logic vector(n downto ()
)
END COMPONENT;
COMPONENT fqqq3 --rﬁncomponent fq
generic(m:integer);
PORT(
rin_reg : IN std_logic_vector(m downto 0);
clk_reg : IN std_logic;
reset_reg : IN std_logic;



load : IN std_logic;
fref : IN std_logic;
reset_edge : IN std logic;
fs: IN std_logic;
q_f:outstd logic:
fq2 : out std_logic;
fq : OUT std_logic
);
END COMPONENT;
COMPONENT k_control3
generic(n ; integer),
PORT(
reset @ in std logic;
lead : IN std_logic;
lag : IN std_logic;
high : IN std_logic;
low : IN std logic;
clk : in std logic;

nbit : OUT std_logic vector(n downto 0)

)
END COMPONENT;
COMPONENT p f compa2

generic(n : integer;nn : integer;m : integer );
PORT(
fdco : IN std_logic_vector(n downto 0);
fq : IN std_logic;
reg : [N std_logic_vector(m downto 0);
reset : in std_logic;
resetreg : IN std logic;
clkreg : IN std logic;
resetzero : in std_logic;
lead : OUT std_logic;
lag : OUT std_logic;
high : OUT std_logic;
low : OUT std logic
)
END COMPONENT;
signal fq : std logic;
signal buffdco : std_logic vector(n downte 0);

signal lead,lag,high.low :std logic;

signal k : std logic_vector(n downto 0);

signal q f: std_logic;

--tiucomponent keontrol

—lWucomponent
phasewindowscomparater

--dygnaivaifg
--dyguivadeo
--deyg o
--lead,lag,high,low
—-dygimiuak
--dyanuivmifg



signal fq2 : std_logic; - dygnafusifgiivnty

--afdn 1 anufs

begin
stage? : p_f compa2 generic map(n,nn,m) —-iBouReN sphase
port map (buffdco,fq,dataregp,reset
Jesetp,clkregp,fq2,lead,lag high low);
stage3 : k_control3 generic map(n) —-daudeases keontrol
port map (reset.lead,lag.high.low,q fk);
staged : dco2 generic map(n) —-iFouseaas deo
port map (k,fq,fs,buffdco);
stagel: fgqq3 generic map(m) 1 ¥BuAB2903 fg
PORT MAP(fq =>fq,rin reg=>dataregq.clk_reg=>clkregq,
reset_reg =>resetq Joad =>load ,fref =>fref ;reset_edge =>reset ,
fs =>1s,q f=> q f.fq2=>{q2);
fdco <= buffdco(n); ~-ueraawatdcosanin
fqq <= fg; --ugasnafgesnin
lead2 <= lead; —-ntasmaleadosnu
lag2 <= lag; --iernanalagaenin
high2? <= high; --uamanahigheenin
low2 <= low; —-uaasnalowosn
k2 <=k; --iaenakennin
fdco2 <= buffdco; --ugpamafdcosanin
fq f<=q f --uangunfg feanu
end Behavioral;
DCO
library IEEE;
use [EEE.STD LOGIC 1164.ALL;
entity DCO2 is
generic(n : integer ;=3 ); —dmndiniilg
Port (
k :in std logic_vector(n downto 0); --ffiazuan
syne,fs ; in std_logic; --syncaadiyy muInang

--fsAonudizyu

deoout : out std_logic_vector(n downto 0)  --ffiuan'lé

IR



end DCO2;

architecture Behavioral of DCO2 is
COMPONENT dff2
generic(n : integer ),
PORT(

din : IN std_logic_vector(n downto 0);
clk : IN std_logic;
reset : IN std_logic;
dout : OUT std_logic vector(n downto Q)
);

END COMPONENT;

COMPONENT adder

generic(n : integer );

PORT(
X : IN std_logic_vector(n downto 0);
yIN std logic vector(n downto 0);
o : OUT std_logic vector(n downto 0)

END CgMPONENT;
signal dcoout? : std logic vector(n downto (); —fudsiendesuaidco
signal latch : std logic_vector(n downto 0); —-dulsFeudeunfiuan
begin
stageadder : adder ~ generic map (n => n) —iFouneasesadder
port map (k,dcoout2 latch);
stageFF : dff2 generic map (n => n) i Boud a3395tliptlop

port map (latch.fs,syne,dcoout2);
decoout <= dcoout2; --(Foudoutput
end Behavioral;

DFF

library IEEE;

use [IEEE.STD _LOGIC 1164 ALL;

use IEEE.STD_LOGIC_ARITH.ALL;

use [IEEE.STD_LOGIC_UNSIGNED.ALL;

entity dff2 is —ifuasesDAlipflopuvu n iin
generic(n : integer :=3 ), -3 TUTULN
Port (

din : in std_logic_vector(n downto 0) := (others => '0');
dout : out std_logic vector(n downto 0);

clk : in std logic;

reset : in std_logic

)



end dff2;
architecture Behavioral of dff2 is

begin
process (CLK)
begin
if CLK'event and CLK="!" then --CLK rising edge
if RESET='1' then --synchronous RESET active High
DOUT <= (others =>'0");
else
DOUT <= DIN;
end if}
end if;
end process;

end Behavioral;

ADDER

library IEEE;

use IEEE.STD_LOGIC 1164.ALL;

entity adder is ~-NIFUINATN TN
generic(n : integer :=3 ); --adder uuu n 4w
Port ( x : in std_logic_vector(n downto 0); —inputiiluanaii
y :instd logic vector(n downto 0); —-inputfi1duandii2
o :out std_logic_vector(n downto 0)); —-outputiInauai

end adder;

architecture Behavioral of adder is :
COMPONENT fulladder -- iincomponent fulladder
PORT(

cin,x,y : IN std logic;
s,cout : OUT std_logic

END CéMPONENT;

signal ¢ : std_logic_vector(n+1 downto 0); -- ﬁfgapmﬁ‘l%’%"uﬁﬁmmﬂﬂ
begin

c(0) <="0"; — fmua B liimsvandwaumasuun

G1 : foriin 0 to n generate —Jumsaessssuaniiazinliuanlénawgain

stage0 : fulladder port map(c(i),x(i},y(i),0(i),c(i+1));
o(n) <= x(n) xor y(n) xor c(n);
end generate;
end Behavioral;



FULLADDER

library IEEE;
use IEEE.STD_LOGIC_1164.ALL;
entity fulladder is --ATUINATLN
Port ( cin,x,y : in std_logic; --x,y fia input cin AvATMA
s,cout : out std_logic); --s fim output cout s Ana
end fulladder;

architecture Behavioral of fulladder is

begin
§ <= X XOr y XOor c¢in;

cout <= (x and y) or (¢in and x) or (cin and y);

end Behavioral;

Fq

library IEEE;

use IEEE.STD _LOGIC 1164.ALL;

use IEEE.STD LOGIC ARITH.ALL;

use IEEE.STD_LOGIC UNSIGNED.ALL;

entity fqqq3 is ~-n3fg
generic(m :integer := 4); -t ruinuBeA NIy
Port ( fq : out std_logic; —1919%" fq

fq2 : out std_logic;
q f:outstd logic;

—o1¥iyn fqiishiftla aufs
—-toiwnfgfishiftlalaemufs

rin_reg : in std_logic_vector(4 downto 0); --data a1 q
clk_reg : in std logic; -clk a1 q
reset_reg : in std_logic; --reset reg

load : in std_logic;

--load 1 q ¥ edge

fref : in std_logic; --AUDAADININIT
reset_edge : in std_logic; --resetiavsedge
fs ; in std_logic); --AD T U

end fqqq3;

architecture Behavioral of fgqq3 is
COMPONENT edge fq
PORT(
d : IN std_logic;
reset : IN std_logic;
fs: IN std logic;



g f:outstd logic;
g3 :outstd logic;
q: OUT std_logic
);
END COMPONENT;
COMPONENT counter
generic(m:integer);
PORT(
clk : IN std logic;
load : IN std_logic:
reg : IN std_logic_vector(m downto 0);
y : OUT sid_logic
);
END COMPONENT;

COMPONENT reg
generic(m:integer);
PORT(
rin : IN std_logic_vector(m downto 0);
clk : IN std _logic;
reset : IN std logic;
rout ; OUT std_logic_vector(m downto ()

END CgMPONENT;
signal counter edge : std_logic; --ﬁigtymﬁ;amia
signal reg_counter : std logic_vector(m downto 0); --ﬁ'ﬁgtgmt%"ﬂmia
begin
satgel: edge fq --iipudentes edge
PORT MAP
(fs =>fs ,reset =>reset edge .d =>counter edge ,q =>fq,q3 =>fq2.q f
=>q_1);
stage2: counter —-i¥u2383 counter

generic map (m)

PORT MAP(y =>counter_edge ,clk =>fref ,load =>load ,reg
=>reg counter );

stage3: reg --L“f';'amaasregister

generic map (m)

PORT MAP(rin =>r1in_reg ,clk =>clk_reg ,reset =>reset_reg ,rout
=>reg counter );
end Behavioral;

EDGE_Fq
library IEEE;
use IEEE.STD_LOGIC_1164 ALL;



use [EEE.STD LOGIC ARITH.ALL;
use [EEE.STD_LOGIC _UNSIGNED.ALL;

entity edge fq is 199383 wedge
Port (d : in std_logic;, ~mitshedgelufiiidatref
reset : in std_logic; --resetd99s
fs : in std_logic; »-ﬂm'ﬁa’fmm‘s'lﬁpulsen%anﬁnfuiuﬁm{ﬁafs
q : out std_logic; --Aloutputvesedge
q_f:outstd logic; --ﬂ'woutput‘uE)aedgeﬁshiftmnq“lﬂn?qmufs
g3 :outstd logic); --Fhoutputﬂumedge'ﬁ'shiftmnq‘lﬂwfjaﬂmfs

end edge {q;

architecture Behavioral of edge fq is
signal d2 : std logic;
signal g2 : std_logic;

begin
process (fs, RESET) --0firesetez 11d2 = o A1laifuduvenduvesfs
begin ~azld2=d
if RESET="1"' then --asynchronous RESET active High
d2 <='0"
elsif (fs'event and fs='1") then --CLK rising edge
d2 <=d;
end if}

end process;

process (fs, RESET) —-fhitresetaz 12 = 0 A hiTudamevidywesfs
begin —-azld g2 =d2 danfu g2 azshift 4 1 a1 fs
if RESET='1"then --asynchronous RESET active High
q2 <= ‘O';
elsif (fs'event and fs="1") then --CLK rising edge
q2 <=d2;
end if:

end process;

q <=d2 xor (q2 and d2};

process (fs, RESET) —-thiiresetar 1q2 = 0 #laifudanenTuveafs
begin -zl g2 =d2 dat q2 vwshift 1o a%e A1y
fs

if RESET='1" then --asynchronous RESET active High
q_f <: lO!;
elsit (fs'event and fs='0") then --CLK rising edge



q f<=d2,
end if;
end process;

q3 <=q2; --output q3 = dFygm g2

end Behavioral;

COUNTER

library IEEL;

use [EEE.STD_LOGIC 1164.ALL;

use IEEE.STD_LOGIC_UNSIGNED.ALL;

entity counter is
generic (m : integer := 4);
Port (
y rout std_logic:='0"
clk : in std_logic:='0";

load : in std_logic :=="'1";

o a dg ¥
- 1uting 14

--output
--clkiilaniu

--9evi2zload m

reg - in std_logic_vector(m downto 0):="00000"  --miiesiy

r

end counter;

architecture Behavioral of counter is

signal bufq : std_logic_vector(m downto 0) := (others => '0");--3095um18v

stgnal bufy : std logic :='0";

--sa35voutput

constant zero : std_logic vector(m downto 0) := (others => '0");--AudIvuiiieuo

begin
y <= bufy ;
process (clk,reg,bufy,load)
begin
if load ='1" then
bufq <= reg-1;
bufy <="'0";
elsif clk="1" and clk'event then

if bufg = zero then

bufg <=reg-1;
bufy <='1";

else
bufg <= bufq - 1;
bufy <='0';

end if;

end if;

--output = bufy

—-fiins Tnans 1

-- bufq <= reg-1

-- bufy <="'0' iilereset A1
&1l Tnasuduseclk Iran

]
i w

==A1NMUY



end process;
end Behavioral;

REGISTER
library IEEE;
use [IEEE.STD _LOGIC 1164 ALL,;

entity reg is --3vsregister
generic(m : integer := 4);
Port {
rin : in std_logic_vector(m downto 0) = (others =>'0");
clk reset : in std logic :="0";
rout : out std_logic vector(m downto 0) := (others =>'0")
)

end reg;

architecture Behavioral of reg is
begin
process (CLK, RESET)
begin
if RESET="1"then --asynchronous RESET active High
rOUT <= (others =>'00');
elsif (CLK'’event and CLLK='1") then --CLK rising edge
rOUT <= rIN;
end if}
end process;

end Behavioral,

PHASEWINDOWCOMPARATER
library IEEE;
use IEEE.STD_LOGIC 1164 ALL;

entity p_f compaZ is ~asvsalFsufeuniuasa
generic(n : integer ;= 3;nn : integer:=2;m : integer:= 4);
--n =§wauiln deo nn Asduauiiv phase m Assruauiinp
Port ( fdeo : in std_logic_vector(n downto 0);  --fdco

fq : in std_logic; --fq

reg : in std logic vector(m downto 0); --p register

lead : out std_logic; --lead

lag : out std_logic; --lag

high : out std_logic; --high

low : out std_logic; --low

resetzero : in std_logic; —-reset zero  fe g3
reset : in std logic; --reset 1993

resetreg : in std_logic; --reset register



clkreg : in std_logic --clk 1A p
);
end p_f compa2;
architecture Behavioral of p f compa? is
COMPONENT phase_compa
generic(n : integer;nn : integer);
PORT(
fq : IN std_logic;
in n:IN std_logic_vector(n downto 0);
lead : OUT std_logic;
lag : OUT std_logic);
END COMPONENT;
COMPONENT freq_compa2
generic(m : integer);
PORTY(
fdco : IN std_logic;
load : IN std logic;
reset @ in std logic;
resetreg ; IN std_logic;
clkreg : IN std_logic;
dataregin : IN std_logic_vector(m downto 0);
resetzero : in std logic;
high : OUT std_logic;
low : OUT std_logic);
END COMPONENT;
begin
stagel : freq_compa2 generic map(m) —Hounensnsdanaaiud
port map (fdco(n),fq,reset
Jresetreg.clkreg,reg,resetzero,high,low);
stage? : phase_compa generic map(n,nn)
port map (fg,fdco,lead,lag); —-Foudpleasnla
end Behavioral;

PHASE_COMPARATER
library IEEE;
use IEEE.STD_LOGIC 1164.ALL;
entity phase compa is —-usnfieriien phase
generic (n :integer := 3;nn : integer :=2); --vwavesdeo n iv wagphase nn iin
Port ( fq : in std_logic; —-Famazmaewe lufisiae fg
in_n:instd logic_vector(n downto 0):="1111"; --fdco
lead : out std_logic; --lead
lag : out std_logic); --lag

end phase compa;
architecture Behavioral of phase compa is
COMPONENT and 3



PORT(
x1 : IN std_logic;
x2 : IN std_logic;
x3 : IN std_logic;
y : OUT std logic
);
END COMPONENT;
signal x : std_logic vector(nn downto 0) ;
signal y : std_logic_vector(nn downto 0) ;
signal z : std_logic;
signal inn :std_logic vector(n downto 0);
begin
x(0) <=in_n(n-nn);
y(0) <= in_n(n-nn);
process(x,y,in_n)
begin
for i in 0 to nn-1 loop

x(i+1) <= x(i) and in_n{(n-nn)+i+1);

y(i+1) <= y(i) or in n{(n-nn)+i+1);
end loop;
end process;

7. <= x(nn) nor (not y(nn));

inn(n) <= not in_n(n);

stage lead: and 3 PORT MAP(fg,inn(n),z,lead);

--dryayeseeiuat fdco

—dindrqaiididenvesphase

—-tind1gai 1Aidenvasphase

a_ = Al ¥ o 3
--1hiinfi 1Aidenunanduazorfuianum

e | d‘ u’:
--z vz lullmeondis X=1Mamun way

¥
--y= 0 vlaviua

—¥ounolsnslead lag

stage lag: and 3 PORT MAP(fq,in_n(n),zlag);

end Behavioral,

AND3
library IEEE;
use [IEEE.STD LOGIC 1164.ALL;

entity and 3 is
Port { x1 :in std_logic;
x2 : in std_logic;
x3 : in std_logic;
y :out std_logic);
end and 3;

architecture Behavioral of and 3 is
signal z : std_logic;
begin

--and 3 input
--inputl
--input2
--input3
--output

--Susmsand



z <=xl and x2;
y <=z and x3;
end Behavioral;

FREQUENCY_COMPA
library 1IEEE;
use IEEE.STD LOGIC 1164 ALIL,

entity freq _compa?Z is

generic(m :integer := 4);

Port ( fdco : in std logic;
load ; in std_logic;
high : out std logic;
low : out std logic;
resetzero : in std_logic;
reset : in std_logic;
resetreg,clkreg : in std logic;

~-1inputyiandiu

] =i
--199588nAMWA
-3 AT UYed p

--a2ud deo
o

--3arazloads p luditine fq

' 3 adn @ A
--ﬂ"l‘]_lf]ﬂ'nﬂ'ﬂﬂﬂﬂhlﬂﬁ\'iﬂ')'l‘ﬂﬂf]\iﬂ'li

o

1 ] Sdy ¥e oy
“ﬂ-n.lﬂﬂ?’lﬂ')']uﬂ“‘lﬂﬂ']ﬂ'rl“ﬂﬂﬂqfﬂi

--resel 3395 zero luiiine fg3
o
--reset 39978900

--resetunazclkaunaives register p

dataregin : IN std logic vector(m downto 0)); -A1p

end freq compaZ2;
architecture Behavioral of freq_compa?2 is
COMPONENT zero compa?

generic(m :integer );
PORT(

zero : IN std logic vector(m downto 0);

fq: IN std_logic;
reset : in std_logic;
high : OUT std_logic;
low : OUT std_logic
)
END COMPONENT,;
COMPONENT pcounter2
generic(m :integer);
PORTY(
clk : IN std_logic;
RESET: in STD_LOGIC;
load : IN std_logic;

din : IN std_logic_vector(m downto 0);
count : INOUT std_logic_vector(m downto 0)

)
END COMPONENT:
COMPONENT reg



generic(m :integer ),
PORT(
rin : IN std_logic_vector(m downto 0);
clk : IN std logic;
reset : IN std logic;
rout : OUT std_logic_vector(m downto 0)

END CéMPONENT;

signal datareg : std_logic_vector(m downto 0); -—ﬁ’igﬂpiu!.‘ﬁ’ﬂmiﬂ

signal count :std logic_vector(m downto 0); -—ﬁmm1ma‘?auﬁa

begin

stagel :reg  generic map (m => 4) —-iouds register p
port map(dataregin,clkreg resetreg.datareg);

stage2 : pcounter2  generic map (m => 4) —-idoune p counter
port map(fdco,reset
Joad,datareg,count);

stage3 : zero_compa2 generic map (m =>4) ~-\FouriDa997 Zero

port map(count,load,resetzero,high,low);
end Behavioral;

P_COUNTER
library IEEE,;

use [EEE.STD _LOGIC 1164.ALL;

use [EEE.STD LOGIC ARITH.ALL;

use IEEE.STD LOGIC UNSIGNED.ALL;

entity pcounter? is --21991 down counter

generic (m : integer := 4); AP =nim

Port (
CLK:in STD_LOGIC; --§iMIemsana)
RESET: in STD LOGIC; --reset
load : in std_logic; --load m
DIN: in STD_LOGIC VECTOR({m downto 0); --fi1Inan
COUNT: inout STD_LOGIC VECTOR{m downto 0) := (others =>'0")

--output

);

end pcounter2;
architecture Behavioral of pcounter2 is
begin
process (CLK load din,reset)
begin
if (LOAD="1") or (reset ='1") then --load n3e reset = 1 9z Tnanm



COUNT <= DIN;
elsif CLK="1" and CLK'event then
COUNT <= COUNT - 1;
end if
end process;
end Behavioral;

ZERO_COMPARATER
library IEEE;
use IEEE.STD _LOGIC 1164 .ALL;
entity zero_compa?2 is
generic (m : integer = 4),
Port ( zero : in std_logic_vector(m downto 0);
high : out std logic;
fq :instd logic;
reset : in std_logic;
low : out std logic);
end zero_compa2;
architecture Behavioral of zero compa?2 is
COMPONENT anddff
PORT(
fq : IN std_logic;
zero : IN std_logic,
reset @ IN std_logic;
d and : OUT std_logic

+

)
END COMPONENT;

3 & ¥ s
—-Auasvrevaduclk lvana

--2393ATWABUA O
- ULinen

v
--mAFaN
--high
-3 Mz AT

v ¥

--33nazreset luhiide fq3
--low

signal y : std_logic_vector(m downto 0) := (others => '("); —s8efuAnATI9 =0

signal buf,buf2 : std_logic :='0;
begin
(0} <= zero(0);
process(zero,y)
begin
foriin 0 to m-1 loop
y(i+1) <= y(i) or zero(i-+1);
end loop;
end process;
buf <= y(m) and zero(m);
buf2 <= y(m) and (not zero(m));
stagel: anddff PORT MAP(

fq =>1q,
zero => buf,

--5095uA1 unu lead laghdshiand

—-ATI0EDUI = 0 1My

-—-11AN 0
1 T
—-dBeadn 0

--1495and



reset => reset,

d_and => high
)i
stage2: anddff PORT MAP( --3993and
fq => fq.
zero => buf2,
reset => reset,
d_and => low
)

end Behavioral;

AND_DFF

library IEEE;

use [EEE.STD LOGIC 1164 .ALL;

use [IEEE.STD_LOGIC _ARITH.ALL;

use IEEE.STD LOGIC UNSIGNED.ALL,;

entity anddff is —-'Jaﬂianduumamm'fmqu
Port ( fq : in std_logic; --inputﬁﬂ"lmandﬁ 1
zero : in std_logic; —-inputﬁﬂwmandﬁ 2
reset s in std_logic; —input fihwiimam Toeludici
—apnuuuIvshiftla 1 anufs 9in fg
d and : out std_logic); --output
end anddff;

architecture Behavioral of anddtt is
signal d : std_logic;
begin
process (fqg, RESET)
begin
if reset="1' then --asynchronous RESET active High —-thiireset d =0
d <Z I‘Ol;
elsif (fg'event and fq='1") then --CLK rising edge —dhiflresetudusnveuvives
d <= zero; —-fq &3 = zero
end if;
end process;

d_and <=d and fq; --dand fq

end Behavioral;

K_CONTROLER



library IEEE;
use [EEE.STD _LOGIC 1164 ALL;

entity k_control3 is

generic(n: integer := 3);

Port ( reset : in std_logic;

lead : in std_logic;
lag : in std_logic;
high : in std_logic;
low : in std_logic;
clk : in std logic;

nbit : out std logic vector(n downto 0));

end k_control3;
architecture Behavioral of k_control3 is

begin

COMPONENT highlow_to_updw

PORT(
high : IN std_logic;
low : IN std_logic;
lead : IN std logic;
lag : IN std_logic;
up : OUT std logic;
dw : OUT std_logic
%

END COMPONENT;

COMPONENT kmysar2

generic(n:integer);

PORT(
reset : IN std_logic;
up : IN std_logic;
dw ; IN std_logic;
clk :instd_logic;

--339snuqua k
-3 auines k

--resetl99s

--input lead

--input lag

--input high

--input low ,
--input $swazmseius e fq g

--outputal k

kout : OUT std logic vector(n downto ()

)i
END COMPONENT;
signal up ,dw: std_logic;

stagel : highlow_to_updw PORT MAP(
high => high,
low => low,
lead => lead,
lag => lag,
up == up,
dw=>dw
J5

Inst_ksar: kmysar2 generic map(n)

PORT MAP(reset ,up ,dw,clk,nbit);

@ A v
--daysdouae

--1¥oudna995 highlow

-1 ¥PUABI995 Sar



end Behavioral;

HIGHLOW_TO_UPDW
library IEEE;
use IEEE.STD_LOGIC_1164.ALL;
entity highlow_to_updw is
Port ( high : in std_logic;
low : in std logic;
lead : in std_logic;
lag : in std_logic;
up : out std_logic;
dw : out std_logic);
end highlow_to_updw;

architecture Behavioral of highlow to updw is

begin
up <= low or{lag and not high);
dw <= high or (lead and not low);
end Behavioral;

SAR

library IEEE;

use IEEE.STD_LOGIC 1164.ALL;

use IEEE.STD LOGIC ARITH.ALL;

use [EEE.STD LOGIC UNSIGNED.ALL;

entity Kmysar?2 is
generic(n: integer := 3);
Port ( reset : in std_logic;
up : in std_logic;
dw : in std_logic;
clk : in std_logic;
kout : out std_logic_vector(n downto 0)),

--nasulag highlow_to_updw

-~3993 Sar
--Alinvossar
--reset 1499

1 E:" ﬂ' r
~-ATuaMHN A K

1 e P 3
—-mhueniy A1 k

a ' r =|y4
—-daazmaamn iuidfefg q
--k output



end Kmysar2;

architecture Behavioral of Kmysar2 is
signal k . std_logic vector(n downto 0);

signal count,cnt : integer range ( to n+1 :=0;

begin
process(clk,up,dw,count,reset,cnt)
begin
it reset ='1" then
kout <= (others =>'0");
count <= Q;
cnt <=4{:
elsif rising_edge(clk) then

ifup='1"or dw ="'1" then

--5995 Uk

e 4 t ﬂir
—Anjuanszset
--count 183 dw

--cnl  wag up

--reset A1

AT 9ATUNAUBIUAT
—-asvAa Ul o uA1Ndata

--Taadata = 1 §1up=0 ddw

if count /= n+1 then --as39aeululedn msn

if dw="0'then --wsyasudata

kout(count) <= '1';--w¢1fiuﬂmﬁu1

count <= count+1;--13oul<neo 11

cnt <= 0;
elsif dw = '1" then —ip data v o
if cnt /= n+1 then --aswaey

-l1i199in msn
kout(cnt) <= "'0";inm

ent<=c¢cnt+1;
count <= 0;

elsif cnt = n+1 then -—-ma oy

end if:

end if’

elsif count = n+1 then
count <= 0;

--Unmsb
cnt<=0;
kout(0) <="'0';

oA =Y
—aauieiiuiinmsb

if dw ="'0" then —msiiiawadata=1
kout(0) <="'1";

else

——iyeuilo il 0



kout(0) <="'0";
end if;
end if;
end if;
end if;
end process;
end Behavioral;
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