NMAPAMETPUU3OBAHHDIE

JleKUMOHHOE 3aHATUE



A3bIK onMcaHma annapatypbl
SystemVerilog

MapameTpusoBaHHble MOAYN

MNapameTpuzaymsa B SystemVerilog no3BonsieT co3gaBatb MOAYN,
KOTOpble MOTYT NPUHMMaTb NapameTpbl ANa KOHPUrypaumm nx
NoBeAEHNA U CTPYKTYpPbl. DTO AenaeT koa bonee rmubknum n NOBTOPHO
NCMONb3YEMbIM.

[MapameTpbl MOryT 6bITb NCMNONb30BaHbI AN ONpeaeneHns pa3MmepoB
LLUMH, KOJINYECTBA PErMCTPOB, 3a4€P>XKEK U APYrUX aCeKTOB MOAYNSA.

[MapameTpbl 06BABAAIOTCA BHYTPM MOAYA C UCNOJb30BaHNEM
KJAKOUEBOro cnosa parameter. Tak)ke MOXHO MCMNOJIb30BaTh
localparam gna napameTpoB, KOTOPbIE HE MOTYT ObITb M3MEHEHbI
N3BHE

[Mpwn MHCTaHLMPOBaHWYM 3K3eMNAAPa MOAY1S NapaMeTpbl MOTyT 6bITb
nepeonpegeneHbl, YTO6bl KOHOUTYPMPOBaTb 3K3EMMAAP MOAYNS.



NHCcTaHUMpoBaHMe moaynen B System Verilog —
5TO NPOLECC CO34aHUA IK3EeMNNAPOB NOBTOPHO
MCNONb3YyEMbIX MOAYNEN B paMKax bonee KpynHoOro
NPOEeKTa .

OH AonycKaeT nepapxmyeckmm gusamH, B KOTOPOM
C/IOXKHbIE CUCTEMbI MOTYT ObITb NOCTPOEHbI NYTEM
obbeanHeHna bonee NPoOCTbiIXx moaynen. IToTt
MOZY/IbHbIN MNOAXO0A, YY4YLLAET YNTAEMOCTb,
MacwTabupyemocTtb 1 yaobctso obcnyxumBaHma
npoekKTa System Verilog
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MMpumep napameTpnsoBaHHOro MOoAyNA

module counter #(parameter WIDTH = 8) (

input logic clk,
input logic reset,
output logic [WIDTH-1:0] count);
always ff @(posedge clk or posedge
reset) begin
if (reset)
count <= 0;
else
count <= count + 1;
end

endmodule

MAPAMETPU30BAHHbIV CHETYNK

B aTOM MoAyne napameTp
3ajaeT WUPpUHY
cyetyumka. [No ymonyaHutio
OH paBeH 8, HO MOXET ObITb
nepeonpejeneH npu

MHCTaHUUNPOBaHNWN.
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NMpnmep napameTpusoBaHHOro MoAynA
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CnHTE3NpPOBaHHaA CxeMa napamMeTpu3oBaHHOTO MOAY /s
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MapameTpbl N gpyrue BO3MOXXHOCTU

B SystemVerilog napameTpbl NO3BOAAKOT MOAYASM ObiTb 6bonee
rMbKNMm n HactpamBaembiMn. [TOMMMO NPOCTbIX YNCAOBbIX
napameTpoB, B SystemVerilog Takke nogaep>XnBaroTcs
TUNN3NPOBaHHbIE NapaMeTpbl, MHOrornapaMmeTpuUUHblie MOAYAN U
NOKanbHble NapamMeTpbl.

cnonb3ysa TMNM3NMpOBaHHbIE NapaMeTpbl, MHOronapaMeTpuuHble
MOAY/N U NIoKaNbHble NapaMeTpbl, Bbl MOXETe Cco34aBaTb C/IOXHbIEe
M afianTuBHbIe CUCTEMbI, KOTOPbIE N€rkKO KOHPUIYPUPYHOTCA NoA
KOHKPETHbIE 3a4auM.



TUNM3npoBaHHbIe NapaMeTpbl

module fifo #(parameter type DATA T = logic

[7:0]) (
input logic clk,
input logic reset,
input DATA T data_in,
output DATA T data_out);
DATA_ T fifo_mem [0©:15];

endmodule

TUTTN3NPOBAHHbIE TTAPAMETPbI
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TunmnsnpoBaHHble
napamMmeTpbl NO3BOAAOT
nepegaBaTb TUMbl JaHHbIX
B KauecTBe NnapamMeTpos,
yTO Aenaet moaynb bosee
rmbkmnm. 310 0COBEHHO
NONE3HO, KOrAa Bbl
XOTUTE CO34aTb MOAY b,
KOTOPbIV MOXeT
paboTaTb C pa3INUYHbIMK

TMNaMn AaHHbIX.
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MHoronapameTpnyHblie MOAYN

module alu #(parameter WIDTH = 32, SIGNED MODE = 0)
(
input logic [WIDTH-1:0] a,
input logic [WIDTH-1:0] b,
input logic [2:0] op,
output logic [WIDTH-1:0] result);
always comb begin
case (op)
3'b000: result = a + b;
3'b001: result = a - b;
default: result = {WIDTH{1'b@}};
endcase
end
endmodule

MHOTIOIMNMAPAMETPUYHBIE MOAY/IN
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MHoronapameTpnyHblie MOAYN

« Moaynm MOrytT MMeTb HECKOIbKO NapaMeTPOB, YTO NO3BOASAET
6osiee TOYHO HacTpamBaTb X GYHKLMOHANBHOCTb U
noeegeHwue.

« B npuBeseHHOM npumepe moaynsa alu nmerotca aBa
napametpa: WIDTH ana 3agaHma wmnpuHbl onepaHAoB
pe3synbtaTa, n SIGNED MODE pna ykasaHna asasaetca av
onepauusa 3HaKOBOW.
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JlokanbHble NnapameTpbl

localparam ncnonb3yetca
module some module #( SIZE = 8)

( ANA onpeaeneHuns

input logic [SIZE-1:0] data); napaMeTpoB, KOTOpble He

localparam HALF_SIZE = SIZE / 2; MOTYT ObITb NU3MEHEHbI U3BHE
logic [HALF SIZE-1:0] half_data;

Moayna. 910 yaobHO ansd

always comb begin BHYTPEHHUX KOHCTAHT,
half data = data[HALF_SIZE-1:0];

end
endmodule napamMeTpoB.
JIOKAJIbHbIE MAPAMETPbI

KOTOpble 3aBUCAT OT APYrux
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Mpenmywecrea UCNOb30BaHUA
napamMmeTpun3oBaHHbIX MOAYIEN

[MB6KOCTb An3anHa: Bo3amoXHOCTb nepeonpeaeneHna napameTpos Npu
MHCTaHLUMPOBaHMN MoAaynen NO3BONAET /IETKO aAanTUPOBaATb UX K
PA3NMNYHbIM TPebOoBaHNAM MPOEKTA.

[TloBTOPHOE MCNoaib30BaHMe Koda: OAUH U TOT XKe MOoAY1b MOXKET bbITb
MCMONb30BaAH B PA3/INYHbIX YAaCTAX MPOEKTA C PA3IMYHbIMU HACTPOMKaMMN,
YTO COKpaLLLAeT Bpema pa3paboTKM U YMEHbLLIAET KOINYECTBO OLLINOOK.
YnpouieHHoe obcnyKnBaHue n pacimperme: NMapameTprusoBaHHbIE MOAYAN
ynpouwatoT AobaBieHmne HOBbIX PYHKLUIN U YIYYLLEHUN, TaK KaK USMEHEHUA
MOTYT ObITb IEFKO BHECEHbI Yepe3 NapaMeTpbl.

TMnu3npoBaHHbIe NapaMeTPbl U MHOTONapaMeTPUYHbIE MOAYAN: ITU
BO3MOXXHOCTU 0becneunBatoT 60s1ee BbICOKYHO CTENEHb abCcTpakuum u
rmbKoCTH, N03BONAA NCNOb30BATb MOAYN C PA3IUYHBIMU TUNAMM AAHHbIX
N KOHPUrypaUunuamm.

JlokanbHble napameTpsbl: Mcnonb3oBaHue localparam ana BHYTpeHHUX
KOHCTAHT MOBbILWAET YNTAEMOCTb U HAAEXKHOCTb KOAa.
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MapameTrpusoBaHHble N-6UTHbIe
ABYXBXOA0Bble MYJIbTUIMNJ1IEKCOPbI

B cneatrouwiem Koge 06bABAAETCA NapaMeTPU30BaHHbIV
ABYXBXOAOBOW MYAbTUMNAEKCOP C LUMPUHON BXOL0B, PaBHOWU NO
YMOJYaHNIO BOCbMW BUTaM, KOTOPbIW 3aTeM MCMNOJb3yeTCa ANA
CO34aHNA YeTbIPeXBXOA0BbIX MY/1bTUMNNEKCOPOB C
BOCbMUOUTHBIMU U ABEHAALATUOUTHBIMU BXO4aMW.



A3bIK oNMcaHma annapatypobl
SystemVerilog

[ ByXBXOAOBbIN MYJ/IbTUNJIEKCOP

, B BO3MOXXHa
module mux2 #( width = 8)

(

KOHCTPYKLMA
input logic [width-1:0] do, di,
input logic s,

output logic [width-1:0] y); BbIXO40B ANd onpeaeneHuns

nepes crimCkom BXo40B U

napameTpoB MOAYAA.

assign y = s ? dl : do;
endmodule ) Onepatop COCTOUT
ABYXBXO40BbIV MYJIBTUTJIEKCOP

13 NapameTpa No UMeHM

CO 3Ha4eHneM 1o

y~[7..0] YMOJIYaHWUIO, paBHbIM 8.

> y[7..0]

CuHTe3npoBaHHasa cxema

dO[7..0]
d1[7..0]

!

ABYXBXOA40BOIo MyibTUMNIEKCOPa
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8-6UTHbIN YeTbIPEeXBXOA40BbIU MY/IbTUMNJIEKCOP

module mux4_8( ) )
input logic [7:@] do, di1, d2, d3, 8-6UTHbIN YETbIPEXBXOA40BOM

input logic [1:@] s, MYJIbTUMIEKCOP COCTOUT U3 TpeX
output logic [7:0] y);

IK3eMNAAPOB ABYyXBXO40BOIoO

logic [7:@] low, hi; MYJIbTUTIEKCOPA C LUMPUHOW
mux2 lowmux(de, di, s[@], low);

mux2 himux (d2, d3, s[@], hi); BXO/0B, YCTaHOBJIEHHOM MO

mux2 outmux(low, hi, s[1], vVy); YMOYAHWIO.
endmodule

YETBIPEXBXOAHOW MY/IbTUMEKCOP
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8-6UTHbIN YeTbIPEXBXOAHON MY/IbTUNJIEKCOP

projectT:lowmux

projectT:outmux

dO[7..0]
do[7..0]
D d1[7..0] y[7..0]
d1[7.01[>
s[1.01 [ r’ :

d2[7.01[»

y[7..0]

projectT:himux

d3[7.01[

CnHTe3npoBaHHasa cxeMa 8-6UTHOro YeTbIPEXBXOAHOIO MyJIbTUMIEKCOPA
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12-6UTHbLIN YeTbIPEXBXOAHON MY/IbTUNJIEKCOP

module mux4 12 (
input logic [11:0] dO, d1, d2, d3,
input logic [1:0]s,
output logic [11:0] y); MYJIbTUMIEeKCOpe

B 12-6MTHOM 4YeTbIpexXBX040BOM

noHagobumTca nepeonpesennTb

logic [11:0] low, hi;
mux2 #(12) lowmux (dO, d1, s[0], low); LUMPUHY BXOAOB C MOMOLLbHO
mux2 #(12) himux (d2, d3, s[0], hi );
mux2 #(12) outmux (low, hi, s[1],y );
endmodule ak3emnasapa ( ).

KOHCTPYKLNY nepes MMeHeMm

YETBIPEXBXOAHOW MY/IbTUMEKCOP
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12-6UTHbLIN YeTbIPEXBXOAHON MY/IbTUNJIEKCOP

projectT:lowmux

do[11.01 [ doi 1.0l

y[11.0]

project1:outmux

dO[11..0]

d1[11.01[D d1[11..0]

s[1.01[> r“ >

d1[11..0]

y[11.0]

projectT:himux

d2[11.0] [ do[11..0]
a311.01 > d1[11.0]

5

CunHTe3mpoBaHHasa cxema 12-6UTHOro YeTbIPEXBXOAHOIO MY/AbTUNAEKCOPA
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Jlutepatypa

A3na M. Xappuc, Capa JI. Xappuc Llupposasa cxemoTexHmKa
N apxmuTtekTypa komnbtoTepa. Bropoe mnsgaHne. Morgan Kaufman, 2013 r.
— 1648 cTp.
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