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HenepepbayyBaHi aCUHXPOHHI TpUrepu
HeaoNnyCTUMI

‘Henepen6auysanuii Tpurep, L)

KOJIM TIEpEJIIYEH] HE BC1 KOMO1HAIli BUOOpY

Process(A,D,E) begin S
case A s () . VY
when "01"=> C<=D+E; I
when "10"=> C<=D-E; ..(';.:E ’ — Perictp C
end case; = C

end process;




< DI

CLK

CLK
DI

Cl

DI

[MpyHUMN OAHOTAKTHOI CUHXPOHI3auil

3 e
' ' Y1p]
Honepez[Hel BCTAHOBJICHHS kil ¥

y

L ]

3anuc RG1,RG2 ™

IMaHHI>=()

A

|




[lepekpy4yyBaHHA O.D,HOTaKTHOI B,
~__CUHXpPOHI3auil.

JlonaTrkoBa Oydepusamisa e M
InBepTyBaHHS s >. e
BHyTpimnsa resepauis I RG2
CUHXPOCHUTHAJIY CIK - Ig < clkz | P9
| | | . RG2
3MilIyBaHHS CHHXPOCHTHAJIY EN UM D QF
3 JIOTIYHMMH CHTHAJIaMH STk 4,@* C |

. *Tpeba He gonycKaTu BUKpPYy4YyBaHHS CUHXPOHi3auil
[Tpn HeoOXigHOCTI BUKOpUCTOBYUTE rnodanbHi oydepu
i Mepexi CUHXpPOHI3auil
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- PeriéTpM B hOBe,quKOBoMy'VHDL

Npuknag: D-tpurep

ENTITY DTRIG IS PORT (d, clk:IN std_logic;
q:0OUT std_logic);
END DTRIG;
ARCHITECTURE synt OF DTRIG IS
BEGIN
flipflop: PROCESS (clk)
BEGIN
IF rising_edge(clk)
THEN g <= d;
END IF;
END PROCESS flipflop;
END synt;




Perictpu B noBegiHkoBomy VHDL

Komninatop-cuHtesatop nepegbadvace, Lo CUHTE3YETLCH TpUrep 3 BUXO40M
g Yepes Te, WO

e CuHxpocurHan (clk) B cnucky 4yTnmBoCTi

e B npoueci 3HaxoanTbca KOHCTPYKLUIA rising_edge(clk),
falling_edge(clk) abo clk'event AND clk="1’

®yHKuil rising_edge(clk) i falling_edge(clk) o3HavatoTb, L0 3anexHe Big
Lile yMOBUM NPUCBOIOBAHHA CUrHarny BUKOHYETHLCHA B MOMEHT
dopoHTYy/Cnagy CUHXpocurHany

BiacyTtHicTo crioBa “else” B onepartopi “if-then” o3Hayae, L0 SKLIO yMOBa
clk’event and clk = ‘1" He BUKOHY€eTbCA ( HEMae PPOHTY curHany), To q
byne 36epiratv CBOE 3HAYEHHS 40 HACTYNMHOro NPMCBOKOBaHHSA (Lo
O3Ha4yae cXxemy 3 NamdaTTio) | |




®yHKUii (hpoHTy/cnaay

[TakeT std logic 1164 Bu3Hayae ABi pyHKUIl 4ns
OeTeKTyBaHHA nepenagy cCUHXpocurHany

e rising_edge (signal)
—aHanor (signal'‘event and signal ='1")
e falling edge (signal)
—aHanor (signal'‘event and signal ='0")

Tpurep abo pericTp:
Process(clk) begin
if rising_edge(clk) then
q<=d;
end if;
End process;

-




OnepaTtop WAIT

Lle iHLWnn meToa akTuBi3yBaTU NpoLec.

‘Onepatop WAIT ue nocnigoBHUM onepartop, KU 3ynuHSe
BMKOHAHHS npoLecca, Noku BkasaHa foriyHa ymoBa He

cTaHe icTuHoto (true)

sync: PROCESS

BEGIN
WAIT UNTIL clock="1";
IF enable="1"
THEN g_out <= d_in;
END IF;

d in

enable

MUX

B,

q_out

K

> clock

END PROCESS sync;




- NMpuceBorwBaHHA cUrHaniB B npoueci
ARCHITECTURE arch_reg OF reg IS
SIGNAL b: std_logic
reg2: PROCESS (clock) BEGIN
iIf clock = '1' and clock’event then;
b <= SXT(a,16) ;
C <= b;
End if;
END PROCESS reg?2; fAka 3i cxem npaBUnbHa?
END arch_reg;

.2

clock

Ao




[lpucBoroBaHHA cUrHaniB B npoueci

[1pn BMKOHaHHI NpoLecy curHanu He 3aMIiHIOTbLCA 3pa3y. B
npoLeci, Konu 3ycTpiBCA onepaTtop NpPMCBOOBAHHSA, TOAI
TiNbKK nnaHyeTbcn LLIO cmrHany byoe I'IpI/ICBGHe 3HAYEHH4.

CmrHany NPUCBOKETLCH 3HAYEHHSI B MOMEHT ,EI,OCFIFHeHHFI KIHLIS
ornepatopa END PROCESS abo onepatopa WAIT.

Tomy B nonepegHbOMy npuknagi 0yayTb CUHTE30BaHi 2 Tpurrepa
(B MOMEHT BUKOHAHHS C <= b b mae crape 3Ha'-IeHH$'-I) TO6TO
€ 1 nuLHIn Tpurrep.

Bo 6aratbox Bunagkax sunganutn 1 HeENOTPIOHUM TpUrep MoXxHa
BUKOPUCTAB NapannenbHe NpUcBOOBaHHA 30BHI nNpoLeca




3MiHHI B npoueci

[lonepenHa npobnema Moxe OyTu BupilLieHa 3a
OOMOMOIOH 3MIHHOI

e 3MiHHI 30epiratoTb 3HA4YEHHSI Take came, siK
| CUrHarn, ane BOHU MOXYTb OyTU
BMKopMCTaHi TinbKY BCeEpeauHi 'FIPOLI,ECy;
BoHM He MOXYTb NepenaBaTn IHoOpMaLito
MDK npouecamu

e Ha BigMmiHy Big curHany, 3HauyeHHs, Lo
HagJaHe 3MIHHIN, OOCTYNHe HeramHo




B,

- BukopuctaHHS 3MiHHOI 3aMICTb CUrHany

PilweHHHSA 3 BigobpakeHHAM B 1 pericTp:

ARCHITECTURE arch_reg OF reg IS
reg2: PROCESS (clock)
VARIABLE b: std_logic ;
BEGIN
iIf clock = '1" and clock’event then;
b := SXT(a,16) ;
C <= b; a
End if; >
END PROCESS ;
END arch_reg;

CloCK s




[lpouec 3 perictpom (1)
4-po3psa0HUU JTIHUSTbHUK 3 CUHXPOHHUM 8cmaHo8r1ieHHSaM 8 0
USE IEEE.std_arith.ALL; |

upcount: PROCESS (clk) —> CT16 count
BEGIN clk__ K
IF rising_edge(clk) THEN -
IF rst ='1' THEN rst
count <= "0000";
ELSE
count <= count + 1;
END IF;
END IF;
END PROCESS upcount;
Q llei#t mporec yyTauBHUii 10 3MiH curHany “clk”, To0To BiH Oyne
AKTUBHUM TUIBKM B MOMEHTH 3MIHU CUHXPOCUTHAITY.
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Mpouec 3 perictpom(2)

po3pﬂOHuu NiYUTBHUK 3 aCUHXpOHHUM 8cmaHo8/IeHHsIM 8 0

USE IEEE. std _arith.ALL;

upcount: PROCESS (clk, reset)

|:'> CT16 @feibiale
BEGIN
IF reset ='1' THEN
count <= x'0"; rst

ELSIF rising_edge(clk) THEN
count <= count + 1;
END IF;
END PROCESS upcount

o) e npouec YYTIMBUAM 10 3MIH SIK CI/IFHaJIy “clk” TaK 1 reset"
TOOTO BIH aKTMBHUN B MOMCHTH 3MIHU CHHXPOCUTHAITY 200
CUTHAJTy BCTAHOBJICHHA B 0.
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Mpouec 3 perictpom(3)

4-po3psa0HUU JTIHUTbHUK 3 @CUHXPOHHUM 8cmaHo8s1eHHSIM 8 0 |
ro4YamKoeuM 8CMaHO8/1eHHSIM | '

USE IEEE.std_arith.ALL;

data —| cris T Céunt
upcount: PROCESS (clk, reset) Ayl st
BEGIN clk | .
IF reset ='1" THEN -
count <= x"0" ; :> g

ELSIF rising_edge(clk) THEN
IF load = '1' THEN
count <= data;
ELSE
count <= count + 1;
END IF;
END IF;
END PROCESS upcount;




cTaBfieHHSA KOMMOHEHTY TUNYy pericTp

[Tpuknag: BukopuctaHHA 6ibniotekn makpobnokis Virtex
RG

LIBRARY ieee; a
USE ieee.std_logic_1164.ALL,; :>
USE WORK.Virtex.all ; clk M

ENTITY registered IS PORT (clk,ce,rst:IN std_logic;
d: IN std_logic_vector(3 DOWNTO 0);
g OUT std_logic _vector(3 DOWNTO 0));
END registered;

ARCHITECTURE archregistered OF registered IS
BEGIN
REGISTER:FD4RE PORT MAP (c=>clk,r=>rst, ce=>ce,
d0=>d(0), d1=>d(1), d2=>d(2), d3=>d(3),
q0=>q(0), q1=>q(1), 92=>q(2), 93=>q(3));
END archregistered;
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Npuknag

Po3pobuTn napy o6’ekT- apxiTektypa Ans HacTynHol

CXeMMW.

ol COUNTER

- v @ DIN
LD : 4 D COUNT

Q n . >

e ENC COMPARAT

: * > RsT P

RESET (sync)

P=Q

REGISTER
DIN

Q
ENR

>

ENR




Mpuknaa (NPOLOBXKEHHS)

LIBRARY ieee;
USE ieee.std_logic_1164.ALL, ieee.std_arith.ALL;
ENTITY ex4 IS PORT (
clock, reset, enc, enr, Id: IN std_logic;
data: IN std_logic_vector (3 DOWNTO 0);
count:BUFFER std_logic_vector(3 DOWNTO 0));
END ex4;

ARCHITECTURE archex4 OF ex4 IS

SIGNAL comp: std_logic;

SIGNAL regout: std_logic_vector (3 DOWNTO 0);
BEGIN

reg: PROCESS (clock) --pericrp
BEGIN
IF RISING_EDGE(clock) THEN
IF enr = '1' THEN
regout <= data;
END IF;
END IF;
END PROCESS reg;




B

n,p_.,..mag (npoume;eHHﬁl)_ |

cntr: PROCESS (clock)--s1iumnibHuk
: BEGIN
IF RISING_EDGE(clock) THEN
omb IF reset = '1' THEN
count <= "0000";
ELSIF I[d = '1' THEN

count <= data;

COUNT ELSIF enc='1' AND comp='0' THEN
> count <= count + 1;
END IF;
END IF;

END PROCESS cntr;

--KOMIaparTop

comp <= "1' WHEN regout = count
ELSE '0";

D archex;




