B/IOKUPYOLLME W
HEB/IOUPYIOLLIUE

JleKunoHHOEe 3aHAaTnE



A3bIk onncaHmaA annapatypbl
SystemVerilog

bhokupyrowme n Hebnoknpyrowme
npucBanBaHUA

Ana 6rokmpytolero NnpucBoeHms NCNob3yeTca CMMBO =

Ana HeONOKMPYHOLLLErO HAa3HAYEHMAMM, UCNOMb3YHOT CAMBOA <=
bEaokupyrolee nprceanBaHe obblYHO NPUBOANT K peanunsaumnm
KOMOWHALMOHHbIX 1OTMYECKNX CXEM MOC/E TOro, Kak CUHTE3MPOBaAN KOA.
HanpotuB, Hebnoknpytolee npucearBaHne 06bIYHO MPUBOAUT K
nocsefoBaTe/ibHbIM CXeMaM nocae CMHTe3a.

Koraa nponcxoamTt Ha3HauyeHne CUTHaN0B C MOMOLLbIO BIoKMpYHOLLEro
Ha3HayeHus, 3HaYeHme CUrHana obHOBAAETCA, KaK TO/IbKO BbIMOAHAETCS
CTpOKa Kogza.

HanpoTuB, curHanbl, UICMOAb3YOLWNE HEONOKMPYOLWNN METO/, He
ObOHOBAAOTCA Cpa3y Nocae HazHavyeHus. BMecTo 3Toro ncnosb3yercs

NAaHWPOBaHME Ha3HaYeHMa Ana obHOBAEHUA (MO PPOHTY CUrHana). 5



A3bIK onMcaHma annapatypbl
SystemVerilog

bhokupyrowme n Hebnoknpyrowme

npmncBanNBaHuA

always ff @(posedge clk)
begin
n1 <= d; // Hebnoknpyrowee
g <= n1; // HebnokmpytoLLee

end

assigny =s?d1:do;

1. icnonb3osaHume always ff
@(posedge clk) n HebnokupyrowLero
NpuUcBanBaHUA ANA MOAENNPOBaHUS

nocneaoBaTe/IbHOU JIOTUKWN.

2. lcnonb3oBaHme HernpepbIBHOMO
NpucBaMBaHMA ANA MOAEANPOBAHMSA

NPOCTON KOMBWHALMOHHOW IOTUKW.



A3bIK onMcaHma annapatypbl
SystemVerilog

bhokupyrowme n Hebnoknpyrowme
npucBanBaHUA

always comb

begin 3. icnonb3oBaHue always comb un

p=a Ab:// 6110|<|/|py+o|_|_|,ee 6110|<|/|py+ou.|,ero npmnceBanBaHMA AnA
g = a &b; // brokupytouiee MoaennpoBaHua 6onee CIOXHOM

s =p A cin; KOMOWHALMOHHOW NOTUKW.
cout = g | (p & cin);

4. He pekomeHayeTCcA NpucBamBaTb 3Ha4YEHNE O4HOMY U TOMY XKe
CUrHany B pa3HbIX onepaTtopax always nam HenpepbIBHbIX

npmncBanBaHMAX.



KOMBMHALIMOHHAA

JleKunoHHOEe 3aHAaTnE



A3blk onuncaHusa annapaTypbl
module fuIIadder( SystemVerilog

input  logic a, b, cin,
output logic s, cout);

logic p,g;
always comb begin

D W Qg - NPOMEXYTOUYHbIE
CUTHaNbl ANsA BbIYNCIAEHUA S U

p=a’b; // 6bnoknpoBaHme cout.

g=ad&b; // 6bnoknpoBaHme

BHyTp©n ogHOro onepatopa

s=pAcin; // bnokmnpoBaHume
6a0KMpYyroLLMe NPUCBanBaHNA

cout = g |(p & cin); // 6aroknpoBaHue
BbINOJIHAKOTCA B NOPAAKE UX

end
3anncu.

endmodule
MOJIHbII CYMMATOP ¢ noMoLLbto

always/process

34ecb 3KBMBaNAeHTOM always comb 6biio 6bl always @(a, b, cin),
Ho always comb nyuJle, NOCKOAbKY NO3BOASAET U3bexaTb OWMOOK, CBA3AHHbIX

C HeJOoCTarWwWnMin B CNUCKe 4yBCTBUTEJIbHOCTN CUTHA1aMMW.



OlNEPATOP

JleKunoHHOEe 3aHAaTnE



A3bIK onMcaHma annapatypbl
SystemVerilog

Onepartop case

Onepatop case ucnonb3lyetca ana Bblbopa 6n0ka koga ANA
BbIMOJIHEHMSI HA OCHOBE 3HAayeHWA BbIOPAHHOroO CuUrHasa B
npoekTe.

Koraa nponuvcbiBaeTca onepaTop case, yKa3biBakOT BXOAHOW
CUrHaNA AN MOHUTOPWUHIA N OUEHKW. 3HauyeHue 3TOro curHana
CPaBHMBAETCA CO 3HAYEHUAMMW, YKa3aHHbIMKM B KaXkAOW BETBMU
NHCTPYKLWNM Case.

Kak Tonbko 6yaeT HanaeHO COOTBETCTBME 3HAUEHMIO BXOZHOIO

ChTHAaNaq, 6y,u,eT BbINOJIHEHA BETBb, CBA3aHHAA C 3TUM 3HAUEHUNEM.



Onepartop case

case (<variable>)
<value1> : begin
// OTa BETBb BbINOJIHAETCA, KOrAa <nepemMeHHas> = <3HayeHuel>
end
<value2> : begin
// OTa BeTBb BbINOJHAETCA, KOrAa <rnepemMeHHas> = <3HauyeHuel>

end

default : begin

//3Ta BeTBb BbIMOJIHAETCHd BO BCeX OCTaJibHbIX cnyqaﬂx
end

endcase

A3bIK oNMcaHma annapatypol
SystemVerilog

[TpyBeAeHHbIV
bparmMeHT Koaa
nokas3blBaeT obuwnm
CUHTaKCUC

ornepartopa case.



A3bIKk onmncaHua annapartypbl

always comb begin SystemVerilog

case (addr)
2'b00 : begin
q=a; B aaHHOM NpumMepe Ncnonb3yroT boKkMpyroLLee

Onepartop case

end npucBanBaHMe, Tak Kak MOAEANPYIOT
2'b01 : begin KOMOBUMHALMOHHYO N0TrunKy, N HebaokupytoLiee
q = b; npuceamBaHue BHyTpu 6a0kKa always comb He

end peKkoMeHayeTcs.

3'b10 : begin
q=q

end
default : begin \

MynbTunaekcop yeTbipe K OAHOMY

@)

Yy Y VY Y

OO wX

q=d

end

endcase
addr




A3bIK onMcaHma annapatypbl
SystemVerilog

Aewmndpartopbl

Jewndpatopbl — 3T0 KOMOGWHALMOHHOE NOrnMUYeckoe YCTPOWCTBO,
KOTOpOe npejHasHayeHO Ans npeobpasoBaHMe JBOMYHONO Koja B
HeobXoAMMbIN CUTHAN YNpaBAeHUS B KaKON-AMbo cuctemMe UCHUCIEHNS Ha

O4HOM M3 BbIXO40B

B obwem cnyuae y gewmndparopa nmeetca N BXO40B U 2N BbIXO/4,0B.

OH BbigaeTr “1" CTpOro Ha OAVH U3 BbIXOA4OB B 3aBMCMMOCTK OT Habopa

BXOAHbIX 3HAYEHUN.

oW A1 Aol Ys Y2 Yi Yo
Decoder 0 0 0 0 0 1
A 11 Y,
1— 10 —Y,
A 01— ¥1 0 1 O 0 1 0
00 (— Yo 1 OJ]0O 1 0 O
AdewmnopaTop 2:4 1 bt o 00

11



module decoder3 8§( A3bIK og;gtaemearﬂggpaTypbl

Input logic [2:0]
Onepartop case

output logic [7:0]

always_comb Ycnosune default B pgaHHOM
case(a)

3" b000:y =8 b00000001;

b001:y = 8 b00000010;

b010:y = 8 b00000100;

3
3

3" b011:y =8 b00001000;

3' b100:y = 8 b00010000; Ha C/lyyaun, ecam Kakou-ambo m3
3

3

3

C/lyyae He HY>XXHO AnA CUHTe3a,
MOCKOJIbKY  MepeuYnCaeHbl  BCe
BO3MOXKHbIE COYETaHMA BXOZOB,

HO OHO NOJIe3HO ANnAd CUMynaunun

b101:y = 8 b00100000; BXOAOB PaBe€H X UK Z.
b110:y = 8 b01000000;
b111:y = 8" b10000000;

default: y = 8" bxxxxxxxx;

endcase

endmodule

AELLUNOPATOP 3:8
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A3bIK onMcaHma annapatypbl
SystemVerilog

Onepartop case

CnHTesmpoBaHHasa cxema moayna decoder3 8
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A3bIK onMcaHma annapatypbl
SystemVerilog

Onepartop case

OnepaTtop case WCMoab3yeTca AN OnucaHusa gewndpatopa
CEMWUCErMEHTHOIO  MHAWKATOpa nNo Tabavue  WUCTUHHOCTW.
BbinonHAET pa3nnyHbie AeNCTBMS B 3aBUCUMOCTM OT 3HAYEHUA €ro
BXOAHbIX JAaHHbIX. ECan BCe BO3MOXHble COYeTaHUs BXOAHbIX
AaHHbIX onpejesieHbl OH CUHTE3MPYETCA B KOMOMHALMOHHYHO
NOTWUKY, B MNPOTMBHOM CAy4yae MOAYUYMUTCA MocnegoBaTesibHas
NOTVIKa, T.K. BbIXOJ, COXPaHUT CBOE MpeaLlecTBYyoLee 3HAaUEeHE B

HeonpeaeneHHbIX CyyasX.

14



module sevenseg(

input logic [3:0] data,
output logic [6:0] segments);
always comb

case(data)
0: segments = 7° b111 _1110;
1: segments = 7° b011_0000;
2:segments = 7' b110 11071;
3:segments = 7" b111_1001;
4: segments = 7° b011_0011;
5. segments = 7° b101_1011;
6: segments = 7' b101 1111;
7: segments = 7' b111_0000;
8:segments = 7' b111 _1111;
9: segments = 7' b111 0011;
default: segments = 7° b000 _0000;

endcase

endmodule AELINOPATOP CEMWCETMEHTHOTO

NHAONKATOPA

A3bIK oNMcaHma annapatypobl
SystemVerilog

Onepartop case

case NpoBepsaeT 3HaYeHKne
data; ecnm data pasHo “0"
BbINOJIHNTCA AEeUCTBME Noc/ie
ABOETOuUMS, T. €. YCTaHOBKaA
segments B 1111110.
AHaNIorMyHO NpoBepAaroTCA
Apyrve 3HadeHms data BNAOTb
Ao 9.

Ycnosue default (no
YMOAYAHUIO) — YA06HbIN
crnocob onpegennTb BbIXo4 ANA
BCEX Cy4YaeB, HE YNMOMSAHYTbIX

ABHO.




A3bIk onncaHmaA annapatypbl
SystemVerilog

Onepartop case

rom
data [3:0] 3.0 A[3:0] DOUT[6:0] —[EO]— segment5[6:0]>

segments_1[6:0]

CnHTe3MpoOBaHHaa cxeMa Moayns sevenseq

16



OlNEPATOP

JleKunoHHOEe 3aHAaTnE



Onepartop if

A3bIK onMcaHma annapatypbl
SystemVerilog

Onepatop if - 3TO YCNOBHbIA OMepaTtop, KOTOPbIN WCMOAb3yeT

nornyeckme ycnosma ana onpegeneHnd, Kakme 610KkK KOJda BbINMOJ/IHATD.

Bcaknn Pa3, Koraa ycnoBme OoueHMBAETCA Kak true, BbINONHAETCA BETBb

KO4a, CBA3aHHAA C 3TUM YCJ10OBUNEM.

[MpuBeaeHHbIN PparMeHT KoAa AEMOHCTPUPYET 6a30BbIM CUHTAKCUC

onepartopa if.

if (<expression1>) begin

// Koa ana BbInONHEHNS
end
else if (<expression2>) begin
// Koa ana BbInONHEHWS
end
else begin

// Koa ana BbiInoONHEHWS

end

Onepatop If ncnonb3yet nornyeckme
yC/I0BUA, UTOObI ONpeaennTb, Kakmne CTpOKM
KOAa BbINOAHAT.

BoipaxkeHua <expression1> n <expression?2>
BbIYNCAAIOTCA NOCNe0BaTENbHO, N KO,
CBAA3aHHbIN C BblpaXXeHNeM, BbINOJHAETCA, eCu

OHO NPUHMMAET 3HaueHune true.



A3bIK onMcaHma annapatypbl
SystemVerilog

Onepartop if

EAVMHCTBEHHOE UCKAKOYEHME U3 3TOro BO3HWMKAeT, Koraga HW OAHO U3
BbIPaXXEHNN He ABASAETCA UCTUHHBbIM. B 3TOM ciyyae 6yaeT BbIMONHATLCA
KOJ B BeTKe else .

Koa, CBfI3aHHbIN C KaXAOW BETBbIO, MOXET BKJIKOYATb AH0O0N
ponyctnmbln Kog SystemVerilog, BkAtOUaa AOMOAHUTENIbHbIE UHCTPYKL MK
If. 9TOT NoAXx0oA N3BECTEH KaK BAOXEHHbIE MHCTPYKL MW if.

B npumepe byaetr paccmaTpmBaTbCA MYAbTUMAEKCOP C TaKTOBOW
4acTOTOM, NCNOJb3Ys aCMHXPOHHO cbpacbiBaeMbl TpuUrrep obuiero Tmna

ANA PeErncTtpayunm BbiIXO4HbIX AAdHHbIX MY/JIbTUMNEKCOPA.

O\
A —»
» D Q—Q

clock —»>

addr 19




A3bIK oNMcaHma annapatypobl
SystemVerilog

Onepartop if

CIEVERINCY(cleNe[e[ el lold Y IeMIIMESSI  NepBbin onepaTop if ncnonbsyercs ,

begin YTOObI YCTAaHOBUTL BbIXxOoA Tpurrepa B 0b,

if (reset) begin

KOrga akTuBeH cobpoc.

Q <= 1'b0; o
. Koraa cbpoc He aKkTMBEH, TO NepeaHnm
en

. GPOHT TAaKTOBOrO CMrHana 3anyckaet
else begin
if (addr) begin 6nok always ff . BetBb else nepBoro
Q<=b: onepartopa if ncnoab3yercs, YtToObI
end 3aUKCMpOoBaTh 3TO YCJ0BUE.
else begin Bropon onepatop if HeobxoaMM A
Q<=3 MOZENPOBaHMA NOBEAEHMSA CXEMb

end
MyAbTUNAEKCOopa.




Onepartop if

always ff @(posedge clock, posedge reset)

begin
if (reset) begin
Q <= 1'b0;
end
else begin
if (addr) begin
Q <= b;
end
else begin
Q<=3

end

A3bIk onncaHua annapartypbl

SystemVerilog

Korga curHan addr paBeH 1b,
NPONCXOAMT NPUCBaMBaHWE BbIXOAY
Tpurrepa 3HavyeHusa Bxogaa b.

3aTeM MCNoNb3yeTca BETBb else
BJIOXKEHHOro onepatopa if, utobbl
3adUKCUPOBATb Caydaun, KOraa curHa

addr paseH Ob.



A3bIk onncaHua annapartypbl

module priorityckt( SystemVerilog

input logic [3:0] a,

Oneparop if

output logic [3:0] Y);
always comb Ncnonb3yetca AnAa onncaHnAa cxembl

if (a[3]) y <=4" b1000; NPUOPUTETOB.
else if (a[2]) y <=4" b0100;

N-BXxoAOBas cxema NPMOPUTETOB

(
else if (a[1]) y <=4" b0010;
else if (a[0]) y <=4" b0001;
else y <=4" b0000;

endmodule

ycTaHaB/inBaet B 3HayeHue TRUE ToT

N3 BbIXOAOB, KOTOPbIA COOTBETCTBYET

G e mel Hambonee NPUOPUTETHOMY BXOAY,

paBHomy TRUE.

Onepartop if 06a3aH 6bITb BHYTPK OnepaTopoB always.

Ecav BCce BO3MOXHbIE coueTaHUA BXO40B 0bpaboTaHbl, TO onepaTtop

CUHTE3MpPYETCA B KOMOMHALMOHHYIO IOTUKY, MHaue — B NOC/e40BaTeNbHYHO.



A3bIK OonMcaHma annapaTypbl
SystemVerilog

Onepartop if

o

[2]

[2]
1314
y_1[2]

WJE:G]

[1]
[2] [1]
By >e—fed )
y_1[1]

unl3 vy

g ™ %) o
> y_1[0]
un2l vy

CnHTe3snpoBaHHaa cxemMa moayna priorityckt
23



A3bIK oNMcaHma annapatypobl
SystemVerilog

Tabanubl MUCTUHHOCTM C He3Ha4YalWUMW

6butamun
E—— [2[]3] I
module priority casez( [{3
input logic [3:0]
output logic [3:0] i
always comb y23[0]

casez(a)
4" b1???:y <=4" b1000;

4' b01?2:y <= 4" b0100; EN
4' b001?:y <=4" b0010;
4' b0001:y <= 4" b0001;

o

default: y <= 4" b0000; ﬁj—‘—

endcase Bl

y24[0]

y25

CnHTEe3n POBaHHaAA CXeMa MOA4YNA

endmodule

CXEMA MNMPNOPUTETOB C HESBHAYALLUMW BUTAMWA

priority casez



A3bIK onMcaHma annapatypbl
SystemVerilog

OnepaTtop always ncnonb3yroT AN ONMcaHUA MNOCNEAO0BATENbHbIX CXEM,
MOTOMY UTO OH COXPaHAET COCTOSIHME MEePEMEHHbIX, eCcin He 6bi1o
YKa3aHO MX U3MEHUTb. Tak >Xe 3TOT ornepaTtop MOXHO WCMOAb30BaTb A/A

NoOBeAEHUECKOro ONMMcaHnsa KOMOMHaALUMOHHOW NOTUKMW.
module inv( Onepatop  always comb  mncnonHset

T E B Cb'PKeHNA  BHYTPW, KaXAbl pas, KOrAa

n3MeHseTca Nrbon 13 CUrHaiaoB B MNpPaBOW

output logic[3:0] vy);

always comb yacTn <= wan = onepartopa always.

y = ~a; Ecnn KOA BHYTpWU oneparopa

endmodule always comb He aBnseTca KOMOUHALMNOHHOM

VIHBEPTOP ¢ nomotwpto always JIOTNMKON, TO KOMMUAATOP 6yp,eT BblJaBadTb

npeaynpexaeHue.



A3bIK onMcaHma annapatypol
SystemVerilog

KombuHaunoHHaa normka*

module fulladder( PaccmoTtpum peannsaunto C

input  logic  a, b, cin, 6noknpytowmmu

output logic s, cout); NPUCBOEHUAMM

logic p,g;
always comb begin
p=a’b; // 6baoknpoBaHue
g=ad&b; // 6bnoknpoBaHume

s=p " cin; // 6baoknpoBaHue

cout = g |(p & cin); // 6aoknpoBaHume

end

endmodule
NOJIHbIVI CYMMATOP C BIOK/PYOLWNMI
MPUCBANBAHMAMU




A3bIk onncaHmaA annapatypbl
SystemVerilog

KombuHaunoHHaa normka*

3HayeHuna a, b 1 cin U3HayanbHO paBHbl 0" .

3HadeHunsa p, g, s n cout — “0" .

B Kakon-To MOMeHT a ctaHoBuUTCA “1" , akTMBUpPYs onepartop always.
YeTbipe 6J0KMPYOLLNX NPUCBaMBaHUA B CieAyHOLEM NOpAAKe:
1.p—160=1

2.9<—10=0

3.s<=180 =1

4. cout<—=0+10=0

D WU g MOAy4atoT CBOW HOBblE 3HAUYEHMSA 40 BbIUMCAEHUN S N cout
6nrarogaps 610KMpPYOLWMM MPUCBaNBaHNAM.

T.K. s 1 cout BbIUNCAAIOTCA N3 HOBbIX 3HAYEHUW P U ¢, TO OHWU CPa3y BEPHDI.

27



A3bIK oNMcaHma annapatypobl
SystemVerilog

KombuHaunoHHaa normka*

module fulladder( Apyron cnyyan, korga a ns “0”

ctaHoBuTCA “1" , B TO Bpema Kak b n cin -

input logic
output logic ‘0" . YeTblpe HEOAOKMPYHOLLMX
logic NPVCBanBaHMA BbIMOJAHAOTCA
alwaysicomp OJJHOBPEMEHHO:
begin 0—1®0=1
p <=a ” b; // Hebnoknpytowmm
§ g<10=0
g <= a & b; // Hebnokmpyrowmin
s—0®0=0

s <=p Acin;
cout<=0+00=0

cout <=g | (p & cin);

end

endmodule;

MOJIHbII CYMMATOP C HEB/TOKUPYHOLWMMI
NMPNCBABAHNAMK




A3bIK oNMcaHma annapatypobl
SystemVerilog

KombuHaunoHHaa normka*

S BbIUMCNSIETCA O4HOBPEMEHHO C P,

module fulladder(

Input logic T.0. UICNONb3YyeTCA CTapoe 3HauYeHue p.
output logic s ocTaeTcs paBHbIM 0"
logic p nameHsetrcac ‘0" Ha “1".
always comb 3
- TO U3MEHEeHUNe Bbi3biBaeT
begin
B vcrnonHeHne onepartopa always Bo
p <=a”b;// Hebnoknpytowmm 5
8 BTOpOWU pas:
g <= a & b; // Hebaokupyrowmn povp
s <=p Acin; p—190=1
cout <= g | (p & cin); g—1.0=0
end s— 100 =1
endmodule; cout<~0+10=0

MOJIHBI CYMMATOP C HEB/TOKVPYHOLLMMU
MPUCBABAHNAMK




A3bIK oNMcaHma annapatypobl
SystemVerilog

KombuHaunoHHaa normka*

module fulladder(
input logic
output logic
logic
always comb
begin
p <=a” b;// Hebnoknpytowmmn
g <= a & b; // HebaokupyroLWL NI

s <=p A cin;

cout <=g | (p & cin);

end

endmodule;

MONHbI CYMMATOP C HEB/TOKUPYHOLLIMMIA
NMPUCBAVBAHNAMW

p paBHO 1" , M s cTaHOBUTCA
paBHbIM 1" .

Hebnokunpyrowme npnceamBaHus
TOXKe MPUBOAMUT K NPaBUIbHOMY
OTBETY, HO onepaTtopy always

NPNXo4AUTCA BbIMOJMHATLCA ABa>KAbl.

[aHHaa obpaboTka cHMXKaeT

CKOPOCTb BbINMOJIHEHNA CUMYNALUNN.



A3bIk onncaHmaA annapatypbl
SystemVerilog

KombuHaunoHHaa normka*

Hepoctatkom HebnoKmMpyoLwmx NpucBanBaHnii AN MOAENNPOBAHMNS
KOMOWHALWOHHOM NOTUKN ABAAETCA CieaytoLLee.

Mpn cMmynaumm MoxxeT BO3HUKHYTb HEBEPHbIN pe3yibTaT, eC/IN He
0603HaUMNTb NPOMEXYTOUHbIE MEPEMEHHbIE B CMNCKE YYBCTBUTENbHOCTMW.

Tak >kKe CMHTe3aTopbl CO3AaAYT NPaBUIbHYO CXEMY, AaXKe eCau
HEeBEPHbIN CNNCOK YYBCTBUTENIbHOCTM MPUBOAUT K HEBEPHOM CUMYAALMUMN.
YTO NnpMBOANT K HECOBMNAAEHMIO PE3YNLTAaTOB CUMYASALMN N PEaNbHOTO
noBeAeHNA annapaTtypbl.

Ecan 6bl cnncok 4yBCTBUTENLHOCTM onepartopa always 6bia HanmcaH
Kak always@(a, b, cin), a He KakK always comb, onepaTtop He BbIMNOAHWACS
6bl MOBTOPHO, KOrAa N3MEHAETCS P Uan g.

B atom canyuae s owmbouHo octanca 6bl paBHbim ‘0" Bmecto ‘17 .

31



A3bIK oNMcaHma annapatypobl
SystemVerilog

NMocnepoBatesnbHaa sormka™

module sync(
Input logic
input logic
output logic
logic
always ff @(posedge clk)
begin
n1 <= d; // Hebaoknpyrowmn

g <= n1; // HebaokmpyroLLMI

end

endmodule

CUHXPOHWN3ATOP

CUHXpPOHM3aTOP KOPPEKTHO
CMOJENNPOBaH C UCMOJib30BaHUEM
HebNOKMPYOLWLMX NPUCBANBAHUN.

[lo nepegHeMy GPOHTY TaKTOBOro CUrHasa
d konupyeTtca B n1 B TO XXe BpeMms, Kak N’
Konupyetca B ¢. Hanpumep,
nepBOHayanbHble 3HaueHns d= "0" ,
nT="1" nqg= "0" .o nepegHemy
GPOHTY TaKTOBOrO CUrHaJsia O4HOBPEMEHHO
BbIMOJIHAKOTCA ABa NPUCBanBaHUA.

[locne npoxoxaeHunsa ¢poHTa n1= "0" u
q= “1" :

ntf<d= "0" genl= "1"



A3bIK onMcaHma annapatypbl
SystemVerilog

NMocnepoBatesnbHaa sormka™

module syncbad( Mo nepegHemy dpoHTy clk, d konupyetca

input  logic B n1. HoBoe 3HaueHne Nl KonupyeTcs B g, B

input  logic pe3sy/ibTaTe yero 3HayeHue d owmnboYHO

output logic
oka3biBaeTca n B nl, u B Q.

logic
[TpncBamBaHMA BbIMOJHAKOTCA OAHO 3a

always ff @(posedge clk)

Apyrnm, nocne GpoHTa curHana q = nl =
IIOII )

begin
n1 = d; // 6nrokvposaHme
q = n1; // 6nokmposaHwue 1.n1<d= "0"
end 2.q—nl= “0"

endmodule T.K. nepemeHHasa n1 He BUAHa

MJIOXOWN CUHXPOHW3ATOP C
BJIOKVPYIOLLMMU

NMPUCBAVBAHNAMM nosBeaeHne g, CMHTe3aTop IMKBUANPYET €€ B

OKPY>XakoLWeMy MUPY N He BAMAET Ha

npoLecce onTMMm3aLnu.
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NMocnepoBatesnbHaa sormka™

[Ana moaennpoBaHma NnocnesoBaTeibHOM OTUKN B onepaTtope always
PEKOMEHAYIOT MOb30BaTbCA NCKAKOUNTENBHO HEONOKUPYHOLLUMMU
NpPMCBanBaHUAMMU.

C NOMOLLbIO pa3HbIX XUTPOCTEN, HANPUMEP, U3MEHEHNA NOPAAKa
npuvcBamMBaHnUM, MOXHO A06UTLCA NpPaBUIbHOW PaboTbl 61OKMpPYHOLMX
npMcBamMBaHUM, HO OHU HEe AAOT HUKAKMX MPENMYLLECTB, a JINLLb

NMPNBHOCAT PNCK HEXENATE/IbHOIO NoBeAEHNA.

q CnHTe3snpoBaHHaa cxema ansa syncbad
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