NCINOJiIb3OBAHWE BJIOKA

JleKunoHHOEe 3aHAaTnE



A3bIK onMcaHma annapatypobl
SystemVerilog

bnok Always

Kaxkgbln pa3, korga oguH N3 CUrHaAoOB B CrucKe
4YyBCTBUTENIbHOCTU N3MeEHSAET COCTOSIHUE, BCe
MHCTPYKLUN B 6noke  always BbIMOJIHAIOTCA

nocneaoBaTesbHO.

always @(<sensitivity list>) begin

// BbinonHEeHMe Kakoro-Hnbyab Koaa

end




A3bIk onncaHmaA annapatypbl
SystemVerilog

Cnucknm HyBCTBUTEJIbHOCTU

[locne BbINOAHEHUA MOCAeAHEN CTPOKM Koja B 6aoke,
nporpamMmma BO3BpaLlaeTca K Hayany 6aoka always .

OpHako, peanbHaa cxema, byaeT ocTaBaTbCA B YCTOMUMBOM
COCTOSIHUM A0 Tex Mnop, Noka OAMH W3 BXOAHbIX CUTHANOB He
M3MEHUT COCTOSIHME.

Ana  smynaumm  Takoro noBejeHus, WCNOAb3YHT  CMNUCOK

UyBCTBUTENBHOCTW B 610Ke alway.

Kog B 6a0ke always 6yaeT BbIMOAHATLCA TOALKO MOC/AE TOro,
KaKk OAWH W3 CUIHAAOB B CrMCKE YYBCTBUTENLHOCTM W3MEHUT

COCTOAHWE.



A3bIK onMcaHma annapatypbl
SystemVerilog

Cnucknm HyBCTBUTEJIbHOCTU

BbIXO,D,HbIe AdHHbIE TPUITEPA D-Tna MEeHAKT COCTOSIHUE

TONBbKO NPU NOJOXNTENBHOM GPOHTE CUHXPOHM3ALUN.

Takmm o06pa3oM, BKIHOYAEM TaKTOBbIA CUTHaA B CAKCOK
UyBCTBUTENAbHOCTWN, UTObbI 610K always BbINOAHAACA TOAbLKO MO

NOJIOXNTENbHOMY PPOHTY.

always @(posedge clock) begin

q<=d;

end




A3bIK onMcaHma annapatypbl
SystemVerilog

Cnucknm HyBCTBUTEJIbHOCTU

Icnonb3oBaHme posedge
@(posedge clock) begin onpejgenseT, Koraa npoucxoanT
q <=d; nepexog ot “0" k “1" .Bce

end OCTaNbHble U3MEHEHMA COCTOAHNSA

NPOCTO UTHOPUPYHOTCA.

EanHCTBEHHaA cTpoka koaa B 6aoke always 6yaeT BbIMONHATLCA, KOraa
3TOT Makpoc byaeT oueHeH Kak true. JTa CTpoka Koja npucBavBaet
3HaueHue D BbixogHOMY curHany (Q).

Takke ecTb Makpoc negedge, KOTopbIN obaagaeT NPOTUBOMOJAOXKHOM
byHKUMOHanbHOCTEIO. Korpga ero wucnonb3ytor, 6aok always 6yaet

BbINOJHATLCA BCAKUM pa3, Korga yacbl nameHarorcac “1° Ha "0" .



A3bIK onMcaHma annapatypobl
SystemVerilog

HeckonbKO CUrHaslOB B cCnuUcke
YYBCTBUTE/IbHOCTMU

Bo3HwukaroT cnyyan,

always @(posedge clock, posedge reset) begin

if (reset) begin Koraa Heobxoanmo

, BKJIFOUNTbL 60/1ee 0a4HOro
g <= 1'b0; a

CUTHana B CNNCOK
end

: YyBCTBUTENIbHOCTY,
else begin

q<= d: HanpmMmep mMmogenmpoBaHUe
end noBeaeHNA TPpUrrepos C

end aCMHXPOHHbIMUK cbpocamm.

B aTom CQlydae HY>XKHa TpurrepHaa MmoAe€sib ANnd BbiMOJHEHNA I,LI,eVICTBI/IFI
BCAKNI Pa3, Korjga C6pOC NN TaKTOBble CUTHaJibl MEHAKOT COCTOAHUE.
,ﬂ,]’lﬂ 3TOro 4OCTaTO4YHO NepevncanTb oba curHana BHYTPW CMCKa

YyBCTBUTENIbHOCTMW.



HeckonbKO CUrHanoB B
YYBCTBUTE/IbHOCTMU

always @(posedge clock, posedge reset) begin

if (reset) begin
g <= 1'b0;

end

else begin
q<=d;

end

end

A3bIK onMcaHma annapatypobl
SystemVerilog

cnucke

Cbpoc aKkTnBeEH, Koraa oH
paBeH eguHULLE.

3aTeM UCMonb3yeTcs
KOHCTPYKLKA if, 4TOObI
onpeaennTtb, cpabartbiBaeT
nm 6ok always curHaiom
cbpoca nnm TakToBbIM

CUTHATOM.



A3bIK onMcaHma annapatypbl
SystemVerilog

bnok always comb

baok always comb npumeHAeTcs npu Mo4ennpoBaHnUU
KOMOMHALIMOHHOM JIOTNYECKOW CXEMDI.

cnonb3ya 3Ty KOHCTPYKLMIO, MPOUNCXOANT NPUKa3 KOMMUAATOPY U
MHCTPYMEHTAM CMHTEe3a O NpuHATHE Bonee CTpornx npasui.

Llenb 3TMX npaBua - NOMoYb yoeanTbCs B NPaBUAbHOCTHU

CMOAENNPOBAHHOM IOTMYECKOWN CXEMBI.

always comb begin

// Koa Kakon-1o pyHKLUUN

end




A3bIk onncaHmaA annapatypbl
SystemVerilog

bnok always comb

[Mpn ncnonb3oBaHnm 6a0ka always comb komnuasaTop
aBTOMAaTMUECKM reHepumpyeT CNMCOK YyBCTBUTENbHOCTH, KOr4a

NCMOJIb3YHOT 3TY KOHCTPYKLUUHO.

Bnok SystemVerilog always comb npumepHo paseH 6a10ky always

@(*) B verilog.

B 3TON KOHCTPYKLUMM CUMBOA * yKa3biBaeT MHCTPYMeHTaMm verilog
aBTOMaTUYECKWN peLlaTb, Kakme CUTrHasbl BKAKOUATb B CMMCOK

YyBCTBUTE/IbHOCTW.



always comb begin
case (addr)
0 : begin
// OTa BeTBb BbINOJIHAETCA, Koraa addr = 0
mux_out = g;
end
1: begin
// JTa BeTBb BbINMoaHaeTca, koraa addr = 1
mux_out = b;
end
2 : begin
// JTa BeTBb BbINonHAeTCA, koraa addr = 2
mux_out = ¢;
ale
3 : begin
// OTa BeTBb BbINOJIHAETCA, Koraa addr = 3
mux_out = d;
ale
endcase

end

A3bIK onMcaHma annapatypobl
SystemVerilog

Mpumep
MYybTUNJIEKCOpa

[Ana npoekTnpoBaHma 6a3oBoro
MyAbTUNAEKCOopa 4 K 1 MOXHO
MCNOJIb30BaTb ONepaTop case .
OnepaTtop case - 3TO KOHCTPYKLMS,
KOTOpas MOXET HaXOAUTbCA TOJIbKO
BHYTPW NpoueaypHbIX 610KOB, Taknx Kak
6n0k always comb.

B onepaTtop case MOXHO BKAHOUNTD
CTO/IbKO Pa3INYHbIX BETBEWN, CKOJIbKO

noTpebyeTcs.




A3bIK onMcaHma annapatypbl
SystemVerilog

bnok always latch

PekomeHAaytOT n3beratb MCNOb30BaAHMA 3aLLENOK MPU NMPOEKTUPOBAHUMN.
OpHako MOXET BO3HUKHYTb CNy4Yan, Koraa 3To Hen3beXkHo, n Heobxoanmo
peann3oBaTb 3allesnky B rnpoekTe.

Koraa Hy>KHO co3aaTtb 3alenky ncnonbsyerca b6aok always latch .

begin MNone <enable> onpeaenset, kakowm

if (enable) begin CUIHaN B KOHCTPYKUMK ByaeT ynpaBaaThb

// BbinonHeHvie kakoro-Hnbyab koaa EECETITYICeE

end

end

Kak n B cnyyae ¢ 6a0kom always comb He Hy>KHO nmcaTb CANCOK
UyBCTBUTENIBHOCTN, KOrAa NCNonb3yoT 6aok always latch . Komnunaarop

dBTOMaTU4ECKUN CreHepnpyeT CnMcokK 4yBCTBUTEJIbBHOCTMW.



A3bIK onMcaHma annapatypbl
SystemVerilog

bnok always ff

Ncnonb3oBaHue 6aoka always ff pekomeHayroT ana peanmsaumnm

nocneaoBaTe/ibHOU IOTMYECKOM CXEMb.

B aTom Koje H€O6XO,£I,I/IMO BKNTHOUNTb CrNMMCOK YYyBCTBUTE/IbHOCTH,

always ff @(<sensitivity list>) begin

// BbinoAHEHNE Kakoro-Hnbyab Koaa

end

B AAdHHOM KOA€ NCMNONb3YHT NMPakKTUyeCkn o4nH N TOT XK€ CUHTAKCNC

Kak ana 6noka always ff, Tak n gna 6aoka always .



A3bIk onncaHmaA annapatypbl
SystemVerilog

Paszanuna 6nokoB always n always ff

always always_ff
- Vicnonb3oBaHne 610KnpyroLmx - icnonb3oBaHWe TO/IbKO
N HEONIOKMPYHOLWMX HAa3HAYEHUN HeBGNOKMPYHOLLNX Ha3HAUYEHWN
curHana. CUTrHana;
- PeanunsyeT KOMOMHALMOHHYIO U - PazpaboTtaH cneunanbHoO ans
nocaeg0BaTe/IbHOCTHYH JIOTUKY. MOJENNPOBaHNA NOCaeA0BaTe/bHbIX

NOTrNMYeCcKnx Cxem,

- MpurcBavBaHve NnepeMeHHOM - MpurcBavBaHMe faHHbIX

NaHHbIX U3 HECKONbKUX 610KOB NnepeMeHHON TOJIbKO 13 ogHOro 6J1oKa

always. always ff.
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