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BBeneHue

MporpammHbli nakeT X-CAD npegHasHayeH Ans aBToMaTv3auuM 3TanoB JIOTMYECKOro CUHTesa,
pa3MelLeHns] SIIEMEHTOB W TPACCHPOBKM MEXCOEAMHEHMI MUKPOCXeM, TMNpPOEeKTMpyeMbiX Ha 6ase
nporpaMmmMmnpyemMbIX NOrMYeckux MHTerpanbHbix cxem (MJTUC).

B cocTaB naketa nporpamMMHbIX CpeacTB BXOOAT:

nUHTepdencHole nporpammbl Ha A3blke C++, obecneumBarolime 3arpy3ky CXeMHOW W TOMONOrM4ecKon
nHcpopmaumm n3 6a3bl gaHHbix CAMNP Cadence B hopmatax CDL, GDS-II.

Mporpammbl Ha a3blke C++, MHTErPUPOBaHHbIE C A3bIKOM YNpaBneHus 3agaHnsamn Tcl n obecneymnsatoLme
oTOoGpaXKeHne NpoeKTUpyeMon Norib3oBaTeNbCKOM cxeMbl Ha 6a3uc anemeHToB 6ubnuoTekn MIMNC, a Takke
peanuaylolimMe MNpOXOXAEeHWe MOMHOro MapLlpyTa TOMOMOMMYECKOro MpPOEKTMPOBAHWS, COCTOSILLErO
13 aBTOMaTUYECKNX Mpoueayp NNaHNPOBKK, pa3MeLLEHMS 1 TPACCUPOBKU MEXCOEOUHEHUN.

CkpunTbl Ha s3bike Tcl ona nogaepXku yHKUMOHMpoBaHUS UHTepdenca nporpammbl X-CAD n
yrnpaeneHus npoueccom koHgurypuposanus MIIAC.

Bubnuotekn ctaHoapTHbIX anemeHToB B dopmaTe Liberty ons aBToMaTM4eckoro cvHTE3a MPOEKTHbIX
pewweHun cpegcreamm Design Compiler (Synopsys), RTL Compiler (Cadence), Genus (Cadence) unu Yosys
Open SYnthesis Suite (Yosys).

1) Xapakrepuctuku MNINC

MapameTpbl MNInC (5400TCO15)
Tex. npouecc, HM 180

EmkocTb, J19 1058

KonnyectBo cTtaHgapTHbIX ABB, wTt 93

Konn4yectBo TakToBbIX ABB, WwT 4

2) CoBMECTMMOCTb CO CTOPOHHMM NPOrpamMmmMHbIM 06ecneyeHem:

Cadence Encounter RTL Compiler, Cadence Genus Synthesis Solution, Cadence Spectre
Simulation Platform;

Synopsys Design Compiler, Synopsys HSPICE;
Yosys Open SYnthesis Suite;
Icarus Verilog;

OSS CVC Simulator.

3) I'Iop,,u,epx(MBaeMble A3bIKK OnncaHunA annapaTypbl:

Verilog 2005 (ctanaapt IEEE 1364-2005).

4) CwncreMHble TpeboBaHus:

OnepauunoHHasa cuctema Windows 7 unm Bbille;
OnepauunoHHas cuctema Red Hat 6 \ Cent OS 6 unu Bbiwe;
OnepaTtuBHasa namnThb: 8 I'C;

CBoGoaHoe MecTo Ha xecTKom aucke: 4 I'6;

Hanuuue Bugeo apanBepa ¢ nogaepxkoun cneuyudukaumum OpenGL 2.0.
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MapuwpyT npoekTtupoBaHusa Ha ocHoBe MJIUC

MporpammHble cpegctBa X-CAD obecneumBaloT BO3MOXHOCTb MHTErpauum C  CyLECTBYIOLUM
koMmmepdeckum MO (Npy HanuuuMu) ANS BbINOMIHEHUSA NOMMYECKOr0 CMHTE3a U MoaenupoBaHus obuiero
HasHauyeHus oT komnaHun Cadence n Synopsys, a Takke co cBoboagHo pacnpoctpaHsembiM 10 Yosys Open
Synthesis Suite. Ha pucyHke Hwxke nsobpaxeH mappyT, obecneuymsatowmmn nHterpaumio cpegcts CAINP
komnaHum Cadence (PucyHok 1):

1) 3arpyska canna 6ubnuotekn ctaHgapTHbix anemeHToB [MJIMC n HDL onucaHus npoekTupyemon
nonb30BaTenbCKON CxeMbl B nporpammy normdeckoro cuHtesa RTL Compiler / Genus;

2) [llonyyeHHOe cxemHOe onucaHue nepepaeTca B nognporpammy CAlP ang TexHonorn4eckoro
oTOOpaxeHns, pasmelleHuss W TpacCUpPOBKW, MOCRe Yero npouMcxoauT npoBepka npoekTa
Ha ObICTPOAENCTBME C MOMOLLbLIO BbIMNOMHEHUS CTaTM4ecKoro BpeMeHHoro aHamusa (CBA) un
MoaenupoBaHus cxembl B cumynatope Cadence Spectre;

3) B pesynbTaTte pabotbl CAIP reHepupyetcs dann npowwmsku MINC.

Bubnuoteka

(libertyfile)

/

RTL

\

CuHTes
(RTL compiler/Genus)

!

TexHonornyeckoe
oTobpaeHue

|

Odekomnosauuyuma/
PazmeweHune

|

TpaccupoBska /
KoHdurypupoeaHue

|

MopgenvnpoBsaHue ®aiin BpemeHHoOM
(Spectre) NpOLIMBKK aHanus

PucyHok 1. MapwpyT npoektupoBanus Ha MNJIMC ¢ ncnonb3osanmem MO Cadence

Ha pucyHke 2 npuBedeH aHanornyHbli MaplipyT, obecneumBatowmi nHterpaumio ¢ CAlNP komnaHum
Synopsys (PucyHok 2):
1) 3arpyska cdanna 6ubnuotekn ctangaptHbix anemeHToB MJIMC n HDL onucaHusa npoektupyemon
nonb30BaTenbCKON CXeMbl B NporpaMmy rnormdeckoro cuHtesa Synopsys Design Compiler;

2) T[lonyyeHHOe cxemHOe onucaHue nepefaetca B nognporpammy CAINP ana TexHomnornyeckoro
oTOOpaXkeHusl, pasMeLleHUss W TPacCUMPOBKM, MOCNe 4Yero MnpouCXoauT nNpoBepka MpoekTa
Ha ObICTPOAENCTBUE C MOMOLLbIO BbINOSIHEHMS CTATUYECKOro BPEMEHHOTO aHanmsa 1 MoaenupoBaHus
cxembl B cumynatope HSpice;

3) B pesynbTate pabotbl CAIP reHepupyeTcs daiin NpoLINBKU.
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CuHTes
(Design Compiler)

MoagenuposaHue
(Hspice)

PucyHok 2. MapwpyT npoektupoBanus Ha MNJTNC ¢ ncnonb3oBaHmem MO Synopsys

Ha pucyHke 3 npvBeaeH mapLipyT, obecneunBalowuii MHTErpauuio co cBobogHo pacnpocTtpaHsaembiM MO
Yosys Open SYnthesis Suite (PucyHok 3):

1) 3arpyska canna 6ubnuotekn ctaHgapTHbix anemeHToB MJINC n HDL onncaHmsa nonb3oBaTenbCckon
CXEMbl B NPOrpaMMy fornyeckoro cnuHTesa Yosys;

2) TlonyyeHHOe CxeMHOe onucaHue nepepaetca B nognporpammy CAIP gna TexHomornyeckoro
oTOoOpaeHunsi, pasMelleHus W TPacCUpPOBKW, MOCMe 4Yero MpOUCXOAUT nNpoBepka npoekTa
Ha BbICTPOAENCTBME C MOMOLLIbIO BbINOMHEHNSA CTAaTUYECKOro BPEMEHHOMO aHannsa u MoAenMpoBaHns
cxembl B cumynaTope Icarus Verilog;

3) B pesynbtate pabotel CAINP reHepupyeTcs aiin NpoLInBKK.
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; CuHTes ‘
(Yosys Open SYnthesis
MopgenuposaHnue
' (Icarus Verilog) v

PucyHok 3. MapwpyT npoektupoBanus Ha JTNC ¢ ncnonb3osaHnem MO Yosys
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CTpyKTypa nporpaMMHbIX AUPEKTOpPUN
Ctpyktypa anpektopun nporpammbl X-CAD:

X-CAD # OomalHss1 Qupekmopusi

bin # Oupekmopusi ucnonHsieMblx Modyrnel
Xcore.exe # mModyrnb Onsi 3anycka XCORE
xcad.exe # modynb Ons 3anycka XCAD, epaguyeckozo uHmeppelica

CAMpP

xplace.exe # mModynb Ons 3anycka XPLACE
Xmap.exe # mModyrnb Ons 3anycka XMAP
xsta.exe # moOyrib O 3anycka XSTA

src # Oupekmopusi ¢ UCX00HbIMU ¢hatinamu
/data # ¢palinel koHuaypayuu MNJINC

llibraries # 6ubniuomexu 0nsi pabomsi ¢ MNJ/INC

/scripts # ynpasnsowue ckpurnmsl
/docs # dokymeHmauyus
lib # 6ubniuomecku tcl/tk
tools # npoepammHble modynu Yosys, IcarusVerilog, GTK Wave, CVC
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3anycx nporpamMmmbl B KOHCOJIbHOM pexunme

KoHCONbHbIN peXumMm nporpamMmmbl BbINOJTHAETCA C MOMOLUbIO ynpaBlidlOWEero CKpunta Ha A3blke Tcl.
Komanpa 3anycka 3 CUCTEMHOW KOHCONMU nveet CJ'IGD,yiOLLI,VIVI BUAa:

<PATH>/bin/xcore.exe <PATH>/src/scripts/<script> -i <ckt_file> <options>,
roe:
<PATH> — pomawwHss anpektopusa CAIP X-CAD,

<script> — ynpaBnsowmi ckpunT Ha a3blke Tcl, obecnedvBaloWnMii 3anycK MaBHOrO MCMOMHAEMOro
MOZYnN4, CornacoBaHne BXOAHbIX U BbIBOA BbIXOAHbIX AAHHbIX,

<ckt_file> — nonHoe umsa danna c onncaHnem NPoOeKTUPYeMOn CXembl,
<options> — onuun 3anycka Nporpammbl.

Kaxxgas TJIMC wnmeeT cBOM YyNpaBnsoWUA CKPUNT, adanTMpPOBaHHLIA MoO €€ apXUTEKTYpy U
cxeMmoTexHnyeckne ocobeHHoctn. CootBetcTBue HassaHus MJIMC n ynpaBnswowero ckpynta NpuBeLeHO
HUXe:

5400TCO015 - XA3

OCHOBHbI€ oMnLuuu 3anycka nporpaMmmbil:

Onuusn OnucaHue

-h BbIBOA, Ha 9KpaH KpaTkon crnpaeku o nporpamme X-CAD

-i <ckt_file> UMSs1 BXOOHOMO NPoeKTHOro canna cgopmarta Verilog nnu Tcl
-0 <out_name> 3aJaHve UMEH BbIXOOHbIX (halninos

onpeneneHne UMEHU MOZyNsi BEPXHEro YpoBHs. 3ajaetcs B cryyae

-top <top_name> y
- pa3nMuusi UMEHN BXOAHOIO NMPOEKTHOro (haisia u MoZynsi BEPXHErO YPOBHSI.

YnpaBneHue npoueccoMm fiIorM4eckoro CUHTe3a

-rtl CUHTE3 ¢ nomMoLubto nporpammbl Cadence RTL Compiler
-gen CUHTE3 C NnoMoLLbto nporpammbl Cadence Genus

-dc CVHTEe3 C nomolLpbto nporpammbl Synopsys Design Compiler
-y++ CVHTE3 C NMOMOLLIbKO NporpamMmbl YOsys

YnpaBneHue NnpoLeccoM KOMMOHOBKM U pasmeLleHns

3arpyska pasMeLLeHns aneMeHTOB NPOEKTHOM CXxeMbl N3 3aaHHOro dpanna;

-p <file> €CNn pasMeLleHne CoOepXuTca BMeCcTe C HeTnucTtoMm B Tcl-panne
<ckt_file>, cnegyet ykasaTb —p “” (NyCTble KaBbl4YKN)

-inout <file> 3arpyska pasMelLeHus ayeek BBoaa-Bbisoaa (ABB) 13 3aganHoro danna

-macro <file> 3arpyska pasmeLLeHns Makposiyeek U3 3agaHHoro damnna

-ip_place <file> 3arpyska pasmelleHus |IP 6rnokoB n3 3agaHHoro danna

e <file> 3arpy3ka roTOBOW MITAHUPOBKU JIOTMYECKUX SNIEMEHTOB U3 3a[4aHHOrO
danna

YnpaBrieHne KOMMOHOBKOW NMOMMYECKNX 3NIEMEHTOB:

0 — BbIKMOYeHe NapHON KOMMNOHOBKM J13 (KOMNOHOBKa TOMNBKO MO CUrHany
SET/RESET);

-le_union <value> 1 — komnoHoBka J13 no Bxopgam {a | d};

2 — KOMMOHOBKa MO BCEM normdeckum Bxogam J13;

3 — MakcumarnbHbI YPOBEHb KOMMOHOBKW, B TOM YMCHE HE CBA3aHHbIX Apyr

¢ apyrom J13.
3agaHve MHOXUTENsl BHYTPEHHEro uukna anropytma pasmeLleHus
3NEeMEHTOB;

-sa_Ilm <value> yBEMNMYeHne 3HadyeHuss napameTpa, YyBenuYuMBaeT AMNUTENbHOCTb U

Ka4yeCTBO aBTOMATUYECKOro pa3MeLLEHNS;
<value> - uenoe 4ncno us nHtepeana [1..1000]
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YnpaBneHue npoLeccom TpacCMpOBKU

3agaHne nonb3oBaTesIbCKOro nopdnka TpacCUpOBKU uenen I'IpOGKTHOIZ

-order <file>
CXeMbl, CM. onuncanune Tcl komaHabl XC_net_order

-sr <value> -SI — 3ajaHMe MeToda NepeTpacCUPOBKM MNeperpyxeHHbIX —Lenei

B Npouecce aBTOMaTMYECKON TPaCCUPOBKH,

<value> npnHMMaeT o4HO 13 Tpex 3HadveHun {0, 1, 2}.

-rr — 3agaHve metoaa obxoaa TpaccupoBoYHbIX pecypcos MJTINC,

<value> npnHMmaeT ogHo 13 AByx 3HadeHun {0, 1}.

Bo3MOXHble KOMOMHAL MW 3HAYEHWIA ONLMUNA:

-sr 2 -rr 1 — No yMOMYaHW: [OCTUraeTcs OnTMMarnbHbIM pe3ynbTaTt
Mo BPEMEHU N Ka4eCTBY TPaCCHMPOBKMY;

-sr 2 -rr 0 — oNTMMM3aLMsa BPEMEHU TPACCUPOBKN;

-sr 0 -rr 1 — ontuMmmusaumsi ob0bema TpacCUPOBOYHbLIX PECYPCOB,
NCNonb3yeMbIX A58 UMNIIEMEHTaLUN NPOEKTHOW CXEMBI;

-sr 0 -rr 0 — oTcyTCTBME OMNTMMM3ALUMK; MOXET OblTb MCNOMb30BaHa
B CNnyyae, Korfa npoekTHasd cxeMa He pa3BOAUTCS NPU UHbIX 3HAYEHUSIX

-rr <value>

KO3(h(PMLMEHT yyeTa WUCTOPUN MNEPErpyXeHHOCTU KOMMYTALMUOHHOIo
-v_h <value> pecypca npu TpaccupoBke,
<value> - noboe yncno n3 nHTepsana [0..1]

KO3 PULMEHT, OTBEYAIOLLMIA 3a BNUSIHNE HAKOMMEHHOrO U COBCTBEHHOrO
-v_p <value> 6a30Boro Beca BepLUMHbI rpada TPacCUMpOBKY,
<value> - noboe yncno n3 nHTepsana [0..1]

orpaHunyeHune cymmapHoﬁ HaKoMnmneHHon CTOMMOCTU npoxXoXaeHuna curHana
-path_w <value> ONS MeXcoeaAnHEHUN,
<value> - no6oe uncno n3 nutepeana [0..500]

OrpaHM4YeHNE MaKCMManbHOW ANWHbI MEXCOEAMHEHUS, T.e. KonuyecTBa
-path_I <value> NPONAEHHbIX TPACCUPOBOYHbLIX ANIEMEHTOB,
<value> - uenoe 4ncno us nHtepsana [1..300]

NoaKntoYeHne npedyCTaHOBIEHHbIX 3HaYeHW napameTpoB TPaCCUPOBKU
ONs NoNy4YeHUs TPacCMPOBOYHOTO PELLEHNS 3a KpaTyaillee Bpems,
<value> npvHumaeT ogHo K3 AByx 3HayeHun {0, 1}:

-ro_fast <value> -ro_fast 1 - 3HayeHwue “BKNIOYEHO” MO YMOMYaHMIO.

Mpun BKMOYEHUN ONUMKN 3adaHHbIE BPYYHYHO 3HAYEHWs NapaMeTpoB -Sf, -IT,
-v_h, -v_p, -path_w, -path_| urHopupytotcs.

BHumanune! Onuns He MoOXeT ObITb BKINOYEHA BMeCTe ¢ onuuen -ro_hq.

NOAKIIOYEHNE NPedyCTaHOBMEHHbIX 3HAaYeHUN NapameTpoB TPacCUPOBKU
ONsl JOCTUXKEHUS HaumyuLero kayectTsa TPaCCUPOBOYHOIO peLLEHNS],
<value> npnHumaeT oaHO 13 AByx 3HadeHun {0, 1}:

-ro_hq <value> -ro_hq 0 - 3Ha4YeHne “BbIKITIOYEHO” MO YMOYaHWIO.

Mpwn BKIHOYEHMM OMLUMM 3a[@aHHblE BPYYHYHO 3Ha4YeHUs1 NapaMeTpoB -Sf, -IT,
-v_h, -v_p, -path_w, -path_| urHopwmpytotcs.

BHumanue! Onumst He MOXeT ObITb BKINOYEHa BMeCTe ¢ onuuen -ro_fast.

VnpaBneHMe npoueccom TpacCUpPOBKU: NoaAepKKa yCTapeBLUUx onuun

-reroute BbIOOp anropmMTmMa TPacCMpOBKM:
0 - anroputm A* Ge3 paspbiBa U NepeTpacCcuUpoOBKM HepasBeOeHHbIX
uenen;
1, 2 — anroputm A* c OBymMs BepcuaMM MeToda paspbiBa U
nepeTpaccupoBKuY;
3 — anroputm PathFinder (BkntoyeH no ymonyaHumio)

-ripup OrpaHM4YeHne Ha KONMMYEeCTBO Pa3pbliBOB U NEPETPACCUPOBOK ANA Kax4oun
uenu (yuutbiBaeTcs npu -reroute {1,2})

-ro_iter OorpaHM4YeHne Ha CyMMapHOe KONMMYEeCTBO pa3pbliBOB W NEpeTpaccupoBOK

BCEro cnvcka uenen (yuntolBaeTcs npu -reroute {1,2})
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BxoAHble AaHHble NporpaMmbil

BxogHbIMM aHHbIMK AN NPorpaMMbl MOXKET GbiTb ONMCaHWE CXeMbl Ha pasHbIX YPOBHAX NpeacTaBieHust
AaHHbIX. Tak, ecnu <ckt_name> — Ha3BaHMe NPOEKTUPYEMON CXEMbI, TO:

1. <ckt_name>.v — HDL onucaHune cxembl Ha si3blke Verilog — TpebyeT obszatensHoro 3anycka RTL-
compiler, Genus, Design Compiler unu Yosys.

2. <ckt_name>.sv — HDL onucaHue cxembl Ha a3blke System Verilog — TpebyeTt 06a3aTenbHOro 3anycka
RTL-compiler, Genus, Design Compiler nnu Yosys.

3. <ckt_name>.vhd — HDL onucaHue cxembl Ha A3bike VHDL — TpebyeTt obssatenbHoro 3anycka RTL-
compiler, Genus, Design Compiler unu Yosys.

4. <ckt_name>.syn_*v — cuHTeanpoBaHHoe Verilog onucaHme CcxemMbl C WCMNOMb30BaHNEM
OMbnMoTeYHbIX 1 NepudepuintHbix anemeHToB MJTNC. dain moxeT ObITb CO34aH BPYUHYH UK MOMyYeH
B pe3ynbTaTe cuHTesa ¢ nomolubto RTL-compiler, Genus, Design Compiler, Yosys.

5. <ckt_name>.xmap.tcl — onucaHne cxembl Ha s3blke Tcl ¢ McNonb3oBaHMEM OMGIMOTEYHbIX
anemeHToB [IMC (ABnseTcs Takke OOHMM U3  BbIXOOHbIX annoB paboTbl Nporpammebl
npu nucnonb3oBaHun HDL onucaHusa B ka4eCcTBE UCXOAHOrO), Kak NpaBuno, TpebyeT Hanuuns danna
<ckt_name>.xmap.lib.tcl.

Mpumep: c17.xmap.tcl, dparmeHT

#INPUT LIST
set xc_input { N1 N2 N3 N6 N7 }
#OUTPUT LIST
set xc_output { N22 N23 }
#INPUT IOs
xc_inst {XC_BUF_N1} ibuf {a=N1 x=XC_I_N1} {inp_io=1}
xc_inst {XC_BUF_N2} ibuf {a=N2 x=XC_1_N2} {inp_io=1}
xc_inst {XC_BUF_N3} ibuf {a=N3 x=XC_I_N3} {inp_io=1}
xc_inst {XC_BUF_NG6} ibuf {a=N6 x=XC_I_N6} {inp_io=1}
xc_inst {XC_BUF_N7} ibuf {a=N7 x=XC_|_N7} {inp_io=1}
#OUTPUT I0s
xc_inst {XC_BUF_N22} obuf {a=XC_O_N22 x=N22} {out_io=1}
xc_inst {XC_BUF_N23} obuf {a=XC_0O_N23 x=N23} {out_io=1}
#LUTSs
xc_inst{ 1 _}LE_cell i3_11{d=_0_c=XC_I_N3b=XC_I_N1y=XC_O_N22}
xc_inst {_2_} LE_cell_i4_107 { d=XC_I_N7 c=XC_I_N2 b=XC_I_N6 a=XC_I_N3 y=XC_0O_N23}

xc_inst{ 3_} LE_cell_i3_11{d=XC_l_N2 c=XC_I_N6 b=XC_I_N3y= 0_}
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6. <ckt_name>.inout.tcl — cparin pasmeLlLeHnsa nepudepumnHelx nnowanok ABB. MNogpobHoe onucaHne
U NpuMepbl MCNONb30BaHUSA MpeAcTaBneHbl B pasgene «Vcnonb3oBaHve davina pasmeLleHus
KOHTaKTHbIX NOLLag0K»

7. <ckt_name>.place.tcl — dann pasMelleHns JOrM4YeckMx SMNEMEHTOB, CoAepXXalimi KomaHabl
Ha a3blke Tcl Buaa:

xc_map_inst <NMSA anemMeHTa> <MM4a Nocago4vHON NnoLwaakm>

Mpumep:

xc_map_inst cell_1 ILAB0101.ILE0701.I1LE1

xc_map_inst cell_2 ILAB0101.ILE0801.ILE1

xc_map_inst cell_N ILABO101.ILE1201.ILE2

8. <ckt_name>.le.tcl — dann KOMMNOHOBKM FIOrMYECKMX S4eeK B FIOrMYecKne anemeHTbl Ha a3bike Tcl
BMaa:

xCc le <wmma JIZ> {<umsa gueliku> < MMA dUYeVKM >}
Mpumep:
xc le LE 0 { cell 1 cell 3 }

xc le LE 1 { cell 2 }

xc le LE N { cell N }
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Buonuoteku anemeHToB MIUC

Bubnuotekn  snemeHtoB  [JINC  pacrnonoxeHbl B~ COOTBETCTBYWLIMX  NOAANPEKTOPUSIX
X-CAD/srcllibraries/<chip>/<lib_case>, rge <chip> onpegensietca B COOTBETCTBUM C Tabnuuen:

5400TCO015 - XA3

<lib_case> — oavH 13 OOCTYMHbIX YIMOB Xapakrepu3sauuu:
e PwcV1.65T125 — xyawwmn cnyyaw (HanpsxeHue — 1.65 B, temnepaTypa — 125°C )
e  PtcV1.80T25 — ctaHgapTHbIV (HanpsbkeHue — 1.8 B, Temnepatypa — 25°C)

o PbcV1.95Tm40 — nyqwmnin cnyvan (HanpsixeHve — 1.95 B, temnepatypa — -40°C )

BubnnoTekn npeactaBneHsl B cnegyowmx opmartax:
e *tcl — onucaHne koHdurypmposaHus anemenTos MJINC.
o *lib — Gubnuorteka anemeHTOB B cTaHaapTe Liberty.
e *v — 0Bubnmoteka anemeHToB B popmaTe Verilog.
CneuuanbHble 0603Ha4YeHUs, UCnonb3yemMble B Ha3BaHMsAX GnbnuoTek:
e LE — 6mnbnuoteka nornyeckmx anemenTos MJINC.
e |O — 6ubnmnoteka anemeHToB BBOoAa-BbiBoaa MINC.

¢ RE — 6ubnmnorteka KOMMyTaUMOHHBIX anemeHToB MJINC.

Bepcusa 0.1 C1p. 13



5400TCO015 PykoBoactBo nonb3oBatens X-CAD

Mcnonb3oBaHUe KOHTaAKTHbIX Nfiowanok

ABTOMaTM3aumMsi MNpPeACTaBNEHHOrO MapLuipyTa MpPOEKTUPOBaHWUS MogpasyMeBaeT aBTOMaTUYECKYHO
reHepaumio 3K3eMNIISAPOB MoAyNen s4eek BBOAA-BbIBOAA HA OCHOBaHUM CMIMCKOB MMEH BXOAHbIX U BbIXOOHbIX
noptoB Verilog-onmucaHna cxembl.

YHuKaneHoe umMsi, NpUCBanBaeMoe 3K3eMIsipy ss4Yeliku, MeeT BUA;
XC BUF <mms mopra>
Y BXOOHOWN A4ENKN NMSA BHYTPEHHEro curHana, sxoasero B [MVC, npuHumaeT Bua;
XC I <mms nopra>
Y BbIXOOHOW SI4ENKM MsT BHYTPEHHEro curHana, npmxogsuiero us MJINC, npuHumaet Bua;
XC O <mms nopra>

Y BXOOHOW M BbIXOOHOW Si4eeK, NpeAHasHauYeHHbIX ANsi TaKTOBOro CUrHana, UMsi BHYTPEHHEero curHana
NpUHMMaeT BUA;

XC C <mms noprTa>

BHelHWe curHanbl sueek BBOAa/BbIBOAA, CBA3aHHbIE C Nepudepueit, CoxpaHsaT MM COOTBETCTBYIOLLIENO
num nopta n3 Verilog-onucaHms yctponcTea.

I'Ipumep aBToOMaTnU4EeCKN CreHepurpoBaHHbIX 3K3eMIMIAPOB Mop,yneﬁ BXOAHOW, BbIXOQHOM M TaKTOBbIX
AYeeK:

xa ib XC BUF GO (.a(XC_I_GO), .x(GO));

xa _ob XC BUF G17 (.a(Gl7), .x(XC O G17));

xa clk ib XC BUF CK (.a(XC C CK), .x(CK));

xa clk ob XC BUF CK out (.a(CK out), .x(XC C CK out));

Ok3emnnsap modynsa s4enku BeBoga/BbiBoga MOXeT ObiTb [o6aBneH Bpy4vHYlO B COOTBETCTBUM C TeM
CTaHOapTOM £3blka annapaTypbl, KOTOPbIA NOAAEPKMBAETCA UCMOMb3yeMbiM NporpamMmmHbiM obecneyeHem
ONs BbINOMHEHNS NIOrM4EeCKOro CMHTe3a.

Mpumep gobaBneHHbIX BPYYHYIO 3K3EMMNNAPOB MOAyNen BXOOHOW 1 BbIXOOHOW S4eek:

xa 1ib ul (.a(G0), .x(GO_int));

xa ob u2 (.a(Gl7 int), .x(G17));

Mpumep foGaBNEHHBLIX BPYYHYIO 3K3EMMNNAPOB MOAYSEN BXOAHOW U BbIXOLHOW TAKTOBbIX SIYEEK:
xa clk ib clkl (.a(CK), .x(CK int));

xa clk ob clk2 (.a(CK int), .x(CK out));

Vicnonb3oBaHune BbIXOOHOW TAaKTOBOW SYEWKU (Kak aBTOMATUYECKM CreHEPMPOBAHHOM, Tak U AobaBneHHON
nonb3oBaTenemM) BO3MOXHO TOJIbKO B TOM Crlyyae, Korga BbIXOAHOW TaKTOBbIA CUrHan noBTOPSieT BXOLHOW
(korga BbIXOAHOMY TAaKTOBOMY CUrHary HasHavaeTcsl BXOLHOW).

[JlaHHas cuTyauums nokasaHa Ha criefylolwemM npumepe:
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module clk in out(clk in, clk out, rst n, data, out);
input clk in, rst n, data;
output clk out, out;

wire clk in int, clk out int;

xa clk ib clkl (.a(clk in), .x(clk in int));
xa clk ob clk2 (.a(clk out int), .x(clk out));

always (@ (posedge clk in int or negedge rst n) begin
if(~rst n) begin
out <= 0;
end else begin

out <= data;,

end
end
assign clk out int = clk in int;
endmodule

Takxe nonb3oBaTento AOCTYMHO UCMOMb30BaHUe creLmanmM3mpoBaHHON KoHTakTHow nnowaakm PAD_RST,
nossonstoLLen rnobanbHO OcyLLEecTBUTb COPOC BCEX TpUrrepoB Ha kpuctanne MIC.

Ons HasHavyeHus curHana cbpoca Ha AaHHYl KOHTaKTHYK nnowagky Heobxooumo npu paspaboTke
Verilog-onucaHusa 3agatb aToMy curHany ums «GRESET».

anIMep NCNONb30BaHNS KOHTAKTHOWM MIoWwaaku rnodansHoro c6poca:

module greset(clk in, GRESET, data, out);
input clk in, GRESET, data;

output out;

always (@ (posedge clk in or posedge GRESET) begin
if (GRESET) begin
out <= 0;
end else begin
out <= data;
end

end

endmodule
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dann pasmelleHNA KOHTAKTHbIX MOLWanoK

<ckt_name>.inout.tcl — cbann pasmewenns nepudpepuiiHbix nnowagok MINC. ®ann nmeeT cnegyowmn
CMHTAKCMC OnucaHus:

set xc(inout) {

{<ums nopma > <umsi KOHMAKMHOU NIOUWAOKU™> }

{<ums nopma > <ums KOHMAKMHOU NIOUWAOKU> }

}

set xc(inout_type) {

{<ums nopma > <mun niowaoxu > <nuH NIOUAOKU> ]}

{<ums nopma > <mun niowaoxu > <nuH NIOUAOKU> ]}

h

roe <ums nopma> - ums BXOAHoro/BbixogHoro nopta RTL onucaHus cxembl; <ums KOHMakmHou
nowadku> - nMms koHTakTHon nmnowagkm MIINC, Ha koTopow pasmelleH nopT, <mun nnowadku> - Tvn
KOHTaKTHOM nnowagkn / ums GMbnnoTeyHoro anemeHTa KOHTaKTHOW NNowagkwn; <muH raouwaldku> - NWH
KOHTaKTHOW NoLaaKku, K KOTOPOMY MOAKIYEH NopT

BxogHble/BbixogHble nopTel RTL onucaHua cxembl, oTcyTcTByloWMe B hanne <ckt_name>.inout.tcl,
OyayT pa3meLleHbl Ha KOHTaKTHbIE NIOLLAAKN aBTOMaTUYECKN.

Mpumep Verilog-onmcaHnsi U COOTBETCTBYHOLLIETO eMy halinia pasMeLLeHns KOHTaKTHbIX NiowanokK:

module fa ( input a, b, c, output sum, carry );

wire d,e,f;

wire a in;

xa ib m0 (.a(a), .x(a in));

xor (sum,a _in,b,c);
and(d,a in,b) ;
and(e,b,c) ;
and(f,a in,c);

or (carry,d,e,f);

endmodule
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mO0 — npuMep onpederieHHOro BPYYHYH 9K3eMMnnsapa s4veiiky BBoAa/BbiBOAA. JK3EMMNNAPbl sveek
Ansa curHanos b, ¢, carry 6yayT no6asneHbl aBTomaTuyecku. MNnowaaka Ana cUrHanos a U sum HasHavaTcs
B COOTBETCTBUM C inout-cparnom. Mnowwaakm ansa b, ¢, carry 6yayT HasHa4YeHbl aBTOMaTUYECKU.

set xc (inout) {
{ a DIN2}
{ sum DOUT59}
}
set xc(inout type) {
{ a xa 1ib a}

{ sum xa ob x}

dann <ckt_name>.inout.tcl moxeT GbITb MONy4YeH NpyM NOMOLM MHTEpdENca NNaHNPOBKU KpucTanna
FloorPlanner. MNogpobHoe onucaHne paboTkl C 4aHHOW NporpamMon nNpeacTaBrieHo B pasgene NHTepdelic
nnaHnpoBkn kpuctanna FLOORPLANNER.

daiin ¢ pasmellieHeM nepudepuiiHbIX NNOLLAA0K AOMKeH ObiTb MOAKMHOYEH K MPOEKTY C MOMOLLIbIO OMNLUK
-inout B KOHCOMBHOM WM B rpadpyeckom pexnme.
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Mcnonb3oBaHUe MMEeH KOHTaKTHbIX NMowaanok

ABTOMaTMYECKYIO reHepauuio 1 pasmelleHne ABB MOXHO BbinomnHWUTL, Mcnonb3ys B Verilog-onucaHuu
CXeMbl Ha3BaHWs MOPTOB, COBMAagaloLMe C UMEHEM KOHTaKTHOW mrowaiki. ViMeHa KOHTaKTHbIX MIoLagokK
3agaHbl B COOTBETCTBMU C UX HasHa4yeHMeM U umeHamu BHewHux noptoB MJIMC. [ocTynHble KOHTaKTHbIE
nnowaaku ansa kpuctanna 5400TC015 npeacraBneHbl B Tabnuuax HukKe.

HassaHue Bxoaa HasBaHue Bbixoaa HasHauyeHue Bxoaa HasHa4yeHue BbIxoaa
DIN _CLK1 DOUT CLK1 GCLK1 GCLK1
DIN _CLK2 DOUT _CLK2 GCLK2 GCLK2
DIN CLK3 DOUT _CLK3 GCLK3 GCLK3
DIN _CLK4 DOUT _CLK4 GCLK4 GCLK4
DIN1 DOUT1 DIO[1] DIO[1]
DIN2 DIO[2]

DOUT3 DIO[2]
DIN4 DOUT4 DIO_OE[2]
DIN5 DIO[3]

DOUT6 DIO[3]
DIN7 DOUTY DIO_OE[3]
DIN8 DIO[4]

DOUT9 DIO[4]
DIN10 DOUT10 DIO_OE[4]
DIN11 DOUT11 DIO[5] DIO[5]
DIN12 DIO[6]

DOUT13 DIO[6]
DIN14 DOUT14 DIO_OE[6]
DIN15 DIO[7]

DOUT16 DIO[7]
DIN17 DOUT17 DIO_OE[7]
DIN18 DIO[8]

DOUT19 DIO[8]
DIN20 DOUT20 DIO_OE[8]
DIN21 DOUT21 DIO[9] DIO[9]
DIN22 DIO[10]

DOUT23 DIO[10]
DIN24 DOUT24 DIO_OE[10]
DIN25 DIO[11]

DOUT26 DIO[11]
DIN27 DOUT27 DIO_OE[11]
DIN28 DIO[12]

DOUT29 DIO[12]
DIN30 DOUT30 DIO_OE[12]
DIN31 DOUT31 DIO[13] DIO[13]
DIN32 DIO[14]

DOUT33 DIO[14]
DIN34 DOUT34 DIO_OE[14]
DIN35 DIO[15]

DOUT36 DIO[15]
DIN37 DOUT37 DIO_OE[15]
DIN38 DIO[16]

DOUT39 DIO[16]
DIN40 DOUT40 DIO_OE[16]
DIN41 DOUT41 DIO[17] DIO[17]
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DIN42 DIO[18]

DOUT43 DIO[18]
DIN44 DOUT44 DIO_OE[18]
DIN45 DIO[19]

DOUT46 DIO[19]
DIN47 DOUT47 DIO_OE[19]
DIN48 DIO[20]

DOUT49 DIO[20]
DIN50 DOUT50 DIO_OE[20]
DIN51 DOUT51 DIO[21] DIO[21]
DIN52 DIO[22]

DOUT53 DIO[22]
DIN54 DOUT54 DIO_OE[22]
DIN55 DIO[23]

DOUT56 DIO[23]
DIN57 DOUT57 DIO_OE[23]
DIN58 DIO[24]

DOUT59 DIO[24]
DING0 DOUT60 DIO_OE[24]
DIN61 DOUT61 DIO[25] DIO[25]
DING62 DIO[26]

DOUT63 DIO[26]
DING4 DOUT64 DIO_OE[26]
DING5 DIO[27]

DOUT66 DIO[27]
DIN67 DOUT67 DIO_OE[27]
DIN68 DIO[28]

DOUT69 DIO[28]
DIN70 DOUT70 DIO_OE[28]
DIN71 DOUT71 DIO[29] DIO[29]
DIN72 DIO[30]

DOUT73 DIO[30]
DIN74 DOUT74 DIO_OE[30]
DIN75 DIO[31]

DOUT76 DIO[31]
DIN77 DOUT77 DIO_OE[31]
DIN78 DIO[32]

DOUT79 DIO[32]
DINSO DOUT80 DIO_OE[32]
DIN81 DOUT81 DIO[33] DIO[33]
DINS2 DIO[34]

DOUT83 DIO[34]
DINS4 DOUT84 DIO_OE[34]
DINS5 DIO[35]

DOUT86 DIO[35]
DIN87 DOUT87 DIO_OE[35]
DINSS DIO[36]

DOUT89 DIO[36]
DIN90 DOUT90 DIO_OE[36]

Bepcua 0.1
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BbinoriHeHWe cTaTU4eCKOro BpeMeHHOro aHanusa

3anyck BbINOMHEHNs1 CTaTUYecKoro BpeMeHHoro aHanusa (CBA) npoekTvpyemMoli cxembl NpousBoanTCs
B aBTOMaTMYECKOM pexnme. [Nl yCTaHOBKM TaKTOBbIX CUrHanoB, OnpeaerieHnsl BpEMEHHbIX OrpaHuYeHuin u
M3MeHeHus apyrux Hactpoek CBA cneayet ucnonb3oBaTtb onuuy 3anycka.

OcHoBHble onuuu 3anycka CBA:

YnpaBneHvne npoLeccoMm CTaTM4eCcKoro BpeMeHHOro aHanmsa

-clk <list> — onpejerneHne Cnucka TakToBbIX CUTHANoOB B MPOEKTe

-per <list> — onpeaeneHne 3HavyeHni NepMogoB TAaKTOBLIX CUTHArMOB

-sta_rise <value> — onpeaeneHne BpeMEHW HapacTaHWsi BXOQHOIO curHana

-sta_fall <value> — onpeaeneHne BpeMeHM cnaga BXOOHOroO curHana

-sta_tran <value> — onpegeneHne BpeMEHN HapacTaHusa 1 cnaga BXOAHOro curHana

-sta_max_delay — onpefeneHne 3HayeHnss MakCMMarnbHOM 3a4EepXXKM Ha rMaBHbIX BbIXO4ax

<value> CXeMmbl

-sta_num_crit o

<vaﬁj o> - — onpegeneHne KoNnM4ecTBa KpUTUYECKUX NyTEN, BbIBEAEHHbIX B OTYET

sta_sdc <file_path> — onpegeneHve MonHoro nytM Ao dainna BpeEMEHHLIMU OrPaHUYEHUSIMU
npoekTa

PesynbTtatel CBA reHepupytoTcs no 3aBepLueHmnio paboTsl nporpaMmel B nanky <top_name>.STA.reports.
Pesynbtatom nposegerHHoro CBA cxembl 40 3Tana TpacCcMpoBKK SBAsSieTCA cneayowmn Habop dannos:

. <top_name>.gate.nworst.txt — BpeMeHHOM OTYET ANA 3a4aHHOro KonMyecTea Hanbonee meaneHHbIX
KPUTUYECKNX NyTen;

e <top_name>.gate.sdf — dpaiin c 3agepxkamu 1 3agaHHbIMU BPEMEHHBIMU OrpaHUYEHUSIMMA.

Pesynbtatom npoBegeHHoro CBA cxembl nocne atana TPacCUPOBKM SBMSAETCS criegyrowmn Habop
bannos:

. <t0p_name>.routed.nworst. txt — BpeMeHHOVI OTYEeT AN 3afaHHOro KonmyecTBa Hambonee
MeNeHHbIX KPUTUHECKNX nyTe|7|;

e <top_name>.routed.sdf — cpanin c 3agep>xkamu 1 3agaHHbIMU BPEMEHHBIMU OrPaHNYEHUAMMU.

[docTynHble BpeMeHHble orpaHuyYeHns gnsa ucnonb3oBaHus B SDC danne:

create_clock set_multicycle_path
set_clock_latency set_input_transition
set_clock_uncertainty set_input_delay
set_clock_transition set_output_delay
set_propagated_clock set_max_delay
create_generated_clock set_min_delay
set_false_path set_load
set_disable_timing set_case_analysis

e create_clock — no6aBuTb K aHanM3y TaKTOBbLIA CUTHAM, ero UCTOYHMWK, NEPUOA, BPEMSI HapacTaHus
1 cnaja curHana.
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create_clock -period <T per> [-waveform <T rise> <T fall>]

<source>,

3agaTb Neproa 3agaBaemoro TakToBoOro curHana. <T_per> — Bpems
nepuoga TakToBOro curHana, 3agaetcs B HC unm MlTu;

3agatb  KO3MUUMEHT  3arofiIHEHMSI  TaKTOBOro  CuUrHana.
Mo ymonuaHuio, koadpdUUMEHT 3anonHeHua paseH 50%,

-period <T per> —

-waveform 4YTO 3kBMBANEHTHO <T_rise> = 0 Hc,

<T rise> <T fall> B <T_fall> = (<T_per>/2) Hc.
<T rise> <T_fall> — Bpemsa Hauyana HapacTaHus 1 Hadana crnaga
cvrHana.

NCTOYHUK co3gaBaemMoro CUHXpOCUrHana (I'IOpT, I'IVIH).
Mo YMOJ1HaHUIO TaKTOBbLIW CUrHan 6y,qu Ha3BaH Mo WMEHU
MCTOYHUKA. I_Ipl/l XenaHmm MOXHO YKasaTb UMA TaKTOBOro C
noMoLblO onunn -name.

<source> —

Mpumep ncnonb3oBaHMs KOMaHabI:
create_clock -period 5 [get ports CLK1]

create clock -period 5 -waveform {1 2}[get ports CLK2]

PesynbTaT onpegenenuss koadduuMeHTa 3anofiHEHUS TaKTOBOro CUrHana Mo  YMOSYaHui U
C Ucnonb3oBaHMeM onumn -waveform nokasaH Ha pUCYHKe 4.

;‘7 Mepwon 4»;

[

|

|

CLK1 |

|

I | |

I | |

CLK2 | | |

- T T

I | | | | | | | | | |
Bpema 0 1 2 3 4 5 6 7 8 9 10 Hc

PucyHok 4. [inarpammbl TakToBbIX CUrHaNoB

e set clock latency — ycTaHOBWTb BpeMsi 3a€PXKKN TAaKTOBOrO cuUrHana.

set_clock latency [-rise/-fall] [-min] [-max] [-source] [-late] [-early]
<delay value> <name>,

3adaTb 3adepXKy TOJIbKO MNpun HapacTaHUKU TaKToBOro

-rise —
CUrHana;

-fall - 3a[aTb 3a4epKKy TONbKO Npy yObiBaHWM TakTOBOIO CUrHanNa;

—min 3a4atb TONbKO MUWHUMAanbHYHO 3a0epXKy TaKTOBOro
CUrHana;

—max 3adaTb TOJIbKO MaKkCcuMalribHYH 3adepXXKy TaKToBOro
CUrHana;

—-source - 3afaTb TONbKO 3a4€ePXKKY 3aaepPXKKa NCTOYHUKA,

-late - 3aAaTb TOJIbKO nNo3gHee BpemA I'IpVI6bITVI9| OT UCTOYHUKA,
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-early - 3agaTb TOJIbKO paHHee BpeMs I'IpVI6bITVI$-| OT UCTOYHUKA,

<delay value> - 3Ha4YeHne BpeMeHN 3a0epPXKn;

YCTaHOBUTb UMA TaKTOBOro CuUrHana, pAgnda KOoToporo
3afaeTca 3agepiKKka.

<name> -

3agepxka clock latency COCTOUT U3 OBYX:

e source latency — 3adepkka WCTOMHMKA — Bpems, Tpebyemoe cuHXpocurHany,
ANS pacnpocTpaHeHUsi OT MCTOYHMKA A0 TOYKW, YKasaHHOW B NMPOeKTe.

e network latency —3amepxka ceTu —Bpemsl, Tpebyemoe CUHXpocurHany, 4tobbl JONTU OT TOYKK,
yKasaHHOW B NPOEKTe, 40 TAaKTOBOro BbiBOAA NOCIeA0BaTENIbHOCTHOIO SfIEMEHTA.

B gaHHOM cnyyae 3agepXXKOM WCTOMHWMKA SABNseTcs 3agepxka FBB, koTopas gobaenseTcd B MpoOekT
aBTOMaTuyeckn. EE 3agepxka onpegensercs nporpammon U3 xapakrepusoBaHHOW Gubnunorteku.

3agepkka ceTu onpegensieTca NporpaMMon 3a CYET OLEHKM pearnbHbIX TPACcCUPOBOYHBLIX 31EMEHTOB,
UCNONb3yEMbIX B CXeMe [fs KOMMyTauum MexcoeamHeHun. WX 3agepxka Takke nepepaetcs
N3 XxapakTepu3oBaHHON BUBIMOTEKN.

Mprmep NCNonNb30BaHUSA KOMaHAbI:

set_clock latency -rise -max 0.34 CLKI1

e set_clock_uncertainty — ycTaHOBUTb BpeMsl, Ha KOTOPOE OTKIOHSIETCS TaKTOBbIA CUrHan
OT nAearnbHOro Npu pacnpocTpaHeHn Ha pasnyHble NPUEMHUKM NOCIEe TPaCCUPOBKM.

set_clock uncertainty [-setup/-hold] [-rise/-fall]

-from <clk names> -to <clk names> <uncertainty>,

-setup — 3adaTb NOrpeLlHOCTb TONIbKO ANd BpeMEHN YCTaHOBKU;

-hold - 3adaTb NOrpeLwHOCTb TOJIbKO AJ14 BPpEeMEHUN yaepXaHUA,

-rise - 3agaTb NOrpewHoOCTb BO BpeMA HapaCcTaHMM TaKTOBOIro CUrHana,
-fall - 3agaTb NOrpewHOCTb BO BpEMA Clnaga TakToOBOro curHana,

3a4aTb CIMUCOK TaKTOBbIX CUrHanoB, ABNALWUXCA Ha4dallbHbIMU
TOYKaMn aHalrim3npyemoro nyTu;
3aJaTb CIMUCOK TaKTOBbIX CUrHarnoB, ABMAWUXCA KOHEYHbIMU
TOYKaMn aHann3npyemoro nyTu,
<uncertainty> - 3adaTb 3Ha4YeHue NnorpeLlHoCTu.

-from <clk names> —

-to <clk names> —

B naHHoOM cny4ae AaHHad NorpewHoCTb onpeanendaeTcd nporpaMM0|7| 3a CYeT OLUEeHKN 3aepPXKN pealibHbIX
TPaCcCUPOBOYHbIX 3NTEMEHTOB U3 XapaKTepI/I3OBaHHOI7I O6MGnMoTeKNn.

anI Mep ncnonb3oBaHUA KOMaHAbI:

set_clock uncertainty -rise -from CLKl1 -to CLKZ 0.34

e set clock_transition — ycTaHOBUTb BpeMsi NEPEKTIOYEHNSA TAKTOBOIO CMrHana.
set_clock transition [-rise/-fall] <transition time>,

<clock name>
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-rise - 3a4aTb TOJIbKO BpeMA HapaCTaHNA TaKTOBOIo CUrHana;
-fall - 3agaTb TOJIbKO BpeM4d Cnaaa TakToBOro curHana;
<transition_time> - 3agaTtb 3Ha4YeHne BpeMeHn NepeKIiinyYeHns;

3adaTb CMUCOK TakKTOBbIX CUrHaroB, KOTOPbIM 6yﬂ,6‘T yCTaHOBJ1EHO

<clock name> -
- 3afaHHOEe 3Ha4YeHne BpeMeHN NepeKkrnioyYeHns.

Mprmep NCNONb30BaHUS KOMaHAbI:

set_clock_ transition -rise 0.15 CLKI1

e set_propagated_clock — pacnpocTpaHWTb 3adepXXkuM TakTOBOFO CurHama W aBTOMaTUYecKu
onpeaennTb 3aePXKy Ha KaXOOM TaKTOBOM MUHE pPernctpa c yyetom Aob6aBneHHbIX napasuTHbIX
3MEeMEHTOB.

set_propagated clock <clock name>,

<clock name> - 3adaTb CMUCOK TaKTOBbIX CUTHaroB..

Mprmep NCNoNb30BaHUSA KOMaHAbI:

set_propagated clock CLKI1

e create_generated_clock — nobaButb k aHanu3y TakTOBbIN CUrHas, NPOU3BOAHbIA OT OCHOBHOMO
TaKTOBOrO CUrHana, AeneHHbIA, MOMHOXEHHHbIA UM MHBEPTUPOBAHHBLIA BHYTPEHHVUM 31IEMEHTOM

CXEMbl.

create generated clock -name <clock name> —-source <master name>
[-divide by divide factor | -multiply by multiply factor] [-duty cycle percent]
[-invert] <source>,
-name <clk name> —  MM4d co3gaBaeMoro CMHXpocurHana;
-source <master name> —  UM$S UCTOYHMKA OCHOBHOIO CUHXpOcUrHana (nopT, NuH);
-divide by factor —  KO3(hULMEHT AeneHus curHana;
-multiply by factor —  KO3(MULMEHT YMHOXEHUSA CUrHana;
-duty cycle percent —  KO3(PULMNEHT 3anofHEHMS B NPOLEHTAX;
-invert —  UWHBepcud, co3gaBaeMoro CUHXpocurHana;
<source> —  UCTOYHMK CO3[aBaEMOro CMHXpocurHana (nopt, NuH);

Hanpumep, paccMmoTpum cxemy, U300pakeHHYl Ha PUCYHKE 5, BbIMOMHAKOLWAA LeneHMe TakTOBOro
curHana Ha 3 (PucyHok 5).

~ CLKDIV3
Y
—p o D Q o
aN b .
|CLK DFF1 DFF2

PucyHok 5. Cxema gerneHust TakToBOro curHana
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OcHoBHon TakToBbIX curHan CLK n npoussogHein ot Hero CLKDIV3 3apatoTca nporpamme cnegyowimm
obpasom:

create clock period 2 -name CLK [get ports CLK]

create generated clock -name CLKDIV3 -source [get ports CLK] -divide by 3 -
duty cycle 67 [get pins DFF2/Q]

®opMbl 3a4aHHbIX TAKTOBbIX CUFHANOB NPEeACTaBNeHbl Ha PUCYHKe HukKe (PUCYHOK 6).

CLK

CLKDIV3

| | | | | | | | | | |
Bpema 1 2 3 A 5 6 7 8 9 10 11 HC

PVICYHOK 6. BpeMeHHbIe anarpamMmmbl OCHOBHOIO 1 NpOn3BOAHOIO TakTOBbIX CUTHarioB

o set false_path — wuckniounTb 3agaHHbIN NyTb M3 BpeMeHHOro aHanusa. KomaHga onpepensiet
3a[jaHHbIE MYTU NOXHBIMU W YAanseT BPEMEHHbIE OrPaHNYEHUSA Ha ATUX NYTHAX.

JToxHble BpPEMEHHbIE NYTU — 3TO NYTKN, MO KOTOPbIM HE pPacrnpoCTpaHAETCA NUSMEHEHNE JTOTNMYECKOIro YPpOBHA.

set_false path [-setup/-hold] [-rise/-fall] -through {node list} -from {node
list} -to {node list},

WCKMIOUUTb U3 BPEMEHHOrO aHanu3a MpoBEPKY BpEMEHM

-setup —
YCTaHOBKM 3aaHHOro curHana;

_hold _ WCK4WTL M3 BPEMEHHOro  aHanusa npoBepky BpeMeHu
yaepxaHud 3agaHHOro curHana;

_rise _ MCKIMK4YNTb U3 BPEMEHHOTIO aHalnn3a afieMeHTbl, TakKTUpytoLmneca
HapacTarwnm (*)pOHTOM 3aaHHOro TaktoBOro curHana;,

—fall _ NCKIM4YNTb U3 BPEMEHHOTIO aHalnn3a aJieMeHTbl, TakKTUpytoLmneca

y6bIBaOLWMM PPOHTOM 3a4aHHOrO TAaKTOBOIO CUrHana;
3a4aTtb CMUCOK MWHOB, MOPTOB WU SYEEK, 4epe3 KoTopble
JOIKHbI MPOXOAUTL NOXKHbIE NYTH;
3aaTb CMMCOK HayanbHbIX TOYEK WCKIOYAEMOro BPEMEHHOrO
-from {list} —  NyTW — TaKTOBbIE CUrHarbl, BXOOHbIE MOPTbI, BXOAHbIE TAKTOBbIE
MWHbI NOCNEea0BaTENbHOCTHbBIX SYEEK;
3aJaTb CMUCOK KOHEYHbLIX TOYEK UCKIHOYAEMOrO BPEMEHHOTO NYyTU
-to {list} —  — TaKTOBbl€ CUrHarbl, BbIXOAHbIE NOPTbI, BXOAHbIE MUHbI AaHHbIX
nocrneaoBaTeNbHOCTHbIX SIHEEK;

-through {list} -

anI Mep ncnonb3oBaHUA KOMaHAbI:

set_false path -to [get clocks CLK]

HdaHHas komaHga obbaABAsSeT nyTW, TakTUpyeMble B KOHEYHbIX Toukax curHanom CLK, Ha pucyHke 7
NIOXHBIMW, T.€. UCKMOYaeT M3 BpPeMEHHOro aHanunsa sce nytm (PUCYHOK 7).

set_false path -fall -to [get clocks CLK]

[aHHas komaHaa 06bABNSET NYTU, TaKTUPYyeMble B KOHEYHbIX TOUKax yobiBatoLLmm poHTOM curHana CLK,
Ha pPUCYHKe 7 MOXHbIMU, T.€. UCKNIOYaeT U3 BpeMeHHOoro aHanusa nytm B u C.
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PVICYHOK 7. Cxema, nosicHAoLWas MICNONb30BaHMNE NOXHbIX nyTe|7|

e set_disable_timing — yganuTb n3 BpeMeHHOro aHanusa Bce 06beKTbl (F4EWKU, MUHBLI UK NOPThI)
Ha 3aJaHHOM MyTw.

OTa KoMaH4a MONHOCTLI0 yaanseT u3 BPEMEHHOIO aHanm3a BCTPETMBLUMECS HA NYTU OOBLEKTDLI, B OTNMYME
oT komaHabl set_false_path, koTopas ucknto4YaeT TOMbKO KOHKPETHBLIN NyTb, @ HE BbIYUCIIEHME 3a0EPXKKM
ob6bekToB 3Ttoro nytu. Ecnm Bce nytu 4depe3 onpedeneHHbini NMUH — JOXHble, TO NPUMEHEHUe
set_disable_timing 6onee acdhdekTnBHO, Yem set_false_ path.

set _disable timing {[-from pin name] | [-to pin name]} <cell list>,
-from pin_name — | 3apgaTb HavanbHbIA NMUH UCKITFO4YaeMOoro BPEMEHHOIO Ny Tw;
-to pin_name — | 3agaTb KOHEYHbIV NH UCKITIOYaeMOro BpDEMEHHOTO MNyTy;

Ona paboTbl KOMaHObl HeobxoAMMO 3adaTb OAHOBPEMEHHO
KaK MWH Hayana nyTu, TaK U NyH, NoKa3sblBaloLLMA KOHeL, NyTu.

3afaTb CMNUCOK dYeekK, yaandeMblX U3 BpeMeHHOro aHanusa

<cell_list> -
0N 3a4aHHOro NyTw;
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anI Mep Mncnonb3oBaHUA KOMaHAbI:

set_disable timing -from DFF1/D -to DFF2/Q {DFF1 DFF2}

e set_multicycle_path — ycTaHOBUTb NyTb, 3aHMMAOLLUIA HECKOJIBKO TAKTOB, AMsl MPOBEPKM BPEMEHU

YCTAHOBKU U BpEMEHU yaepXaHus4.

set multicycle path ncycles [-setup/-hold] [-rise/-fall]

-through {node list}

ncycles

-setup

-hold

-rise
-fall
-through {list}

-from {list}

-to {list}

-from {node list} -to {node list},

KONMYeCTBO LMKIOB TakKTOBOrO CurHana, Kotopoe Tpebyetcs
AaHHbIM ANs NPOBEPKN BPEMEHW YCTaHOBKN U yAepKaHWs;
M3MEHWUTb KOMWYEeCTBO LMKMOB TaKTOBOrO CuUrHamna ToOJbKO
AN NPOBEPKN BPEMEHW YCTaHOBKY;

N3MEHWUTb KONMMYECTBO LMKIOB TakTOBOrO CUrHana TOfbKo Ans
npoBepkn BpeMeHn yaepxaHnus. [lo ymomnyaHuio Bpems
yaepxaHusi npoBepsieTcs Ha ncycles - 1 TakTe;

N3MEHUTb KOMMYECTBO LMKITOB HAapacTaHUs TaKTOBOro cUrHana;
N3MEHUTb KOMMYECTBO LMKIOB YOblBaHUSA TaKTOBOroO CUMrHana;
3agaTtb CMAMCOK MNWHOB, MOPTOB WNKN S4eeK, 4Yepe3 KOoTopble
NPOXOAMWT yCTaHaBNMBaeMbI NyThb;

3a4aTb CNMCOK HavarbHbIX TOYEK YyCTaHaBMMBaemoro nytm —
TaKTOBbl€ CUrHasbl, BXOAHbIE MOPTbl, BXOOHbIE TAKTOBbIE MNWHbI
nocnegoBaTeNbHOCTHbIX AYeeK;

334aTb CMNUCOK KOHEYHbIX TOYeK yCTaHaBnMBaemoro nytm —
TaKTOBble CUrHanbl, BbIXOAHbIE MOPTbl, BXOOHbIE MUHbBI AaHHbIX
nocrneaoBaTenbHOCTHbBIX SYeek;

Mpumep 1crnonb3oBaHWsS KOMaHAbI:

set_multicycle path 4 -setup -from [get ports CLK]

e set_input_transition — ycTaHOBWUTb BpeMs NepekroYeHnsi Ha BXo4aX CXEMb.

set_input transition

<value>

<input name list>

Bepcua 0.1

<value> <input name list> [r / f],

- 3Ha4YeHne BpeMeH NepeKIioyYeHna;

CMMCOK BXOAO0B, KOTOpbIM GydeT NPUCBOEHO 3ajaHHoe

3Ha4yeHue,;

YCTaHOBUTb BpemMd HapacTaHuda CUurdana Ha 3afgaHHbIX

BXOZax;
- yCTaHOBWTbL BPEMS Cnaja curHana Ha 3afaHHbIX BXOAax;

Mo ymonuaHuio, ecnv He 3adaHbl onuuu r/f, 3agaHHoe BpeMst
NnepekrioYeHns YCTaHOBUTCA KaK ONA HapacTaHusi, Tak u

Ans cnaga.
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anI Mep ncnonb3oBaHUA KOMaHAbI:

set_input transition 1.5 [get inputs]

e set_input_delay — ycTaHOBWTb Bpemsi 3agepXKku MpuUOLITUS BXOAHOTO CUrHana OTHOCUTENbHO
OCHOBHOTO TaKTOBOrO CUrHarna.

set_input delay <input delay value> <net name list>
[-clock <related clock>],

<input delay value> - 3HayeHne BpeMeHU 3a0epPXKu;

3adaTb CMUCOK BXOAOB, KOTOPbIM OydeT npuUCBOEHO
3aJaHHOe 3HaYeHwue;

YCTaHOBUTb UMS TaKTOBOrO CUrHana, OTHOCUTENbHO
KOTOPOro NpUXoauT BXOOHOW CUrHar;

<net name list> -

-clock <related clock> -

Mprmep 1CNonNb30BaHUSA KOMaHAbI:

set_input_delay 0.344 {IN1 IN2} [-clock CLK]

e set_output_delay — ycTaHOBUTbL BpeMsi 3adepXKu TNpuObITUS  BbIXOOHOTO  CUrHana
[10 NocreaoBaTeNbHOCTHOM NOMMKM BHE NpoeKTa OTHOCUTENbHO OCHOBHOTO TakTOBOrO cuUrHana.

set_output_delay <output delay value> <net name list>,
[<related clock>],

<output delay value> - 3HaYeHVe BPEMEHU 3a4epXKKu;

3ajaTb CMMCOK BXOAOB, KOTOpbIM 6yaeT npuCBOEHO
3afaHHoe 3HayeHue;

-clock YCTAHOBWTb UM$S TaKTOBOrO CUrHana, OTHOCUTENbHO
<related clock> KOTOPOro NPUXOAUT BbIXOAHOWM CUrHar.

<net name list> -

anI Mep ncnonb3oBaHUA KOMaHAbI:

set_output_delay 0.7 {OUT} [-clock CLK]

e set max_delay — 3agaTtb MakcumarnbHOEe BpEMS 3aAEpPXKU CUrHana Ansi BPEMEHHbIX NyTewn,
3aKaH4YMBawLWKNXCA B 3a4aHHOM CNUCKe BbIXOO0B.

set max _delay <delay value> <name list> [r / f],

<delay value> —  3HauyeHuWe BpeMeHU 3a0epPXKKU;

<name list> _ CrMCOK BbIXOAOB, KOTOpbIM 6yaeT npucBoeHo 3apaHHoe
3HayeHue;

. _ YCTaHOoBUTb MaKkcUMarlbHYlo 3aAepXKky Ans HapacTaloLlero
curHana;

‘ _ YCTaHOBMUTb MakCUMarlbHyl 3afepkky Ans y6bisaoliero
curHana;

Mo ymonyaHuto, ecnv He 3adaHbl onumm r/f, 3agaHHoe Bpems
3a[EPXKN YCTAHOBUTCA Kak Afsl HapacTawwero, Tak M
ans yobiBaroLwero curHana.
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anI Mep ncnonb3oBaHUA KOMaHAbI:

set max delay 10.5 [get outputs] r

e set_min_delay — 3agaTb MUHMManbHOE BpeMmsl 3afepXKW CUrHana Ans BPEeMEHHbIX MyTen,
3aKaHYMBAIOLLMXCS B 3a4aHHOM CMUCKE BbIXOLOB.

set min_delay <delay value> <name list> [r / f],

<delay value> - 3Ha4YeHNe BpeMEHN 3a0EPXKKU;
. CMUCOK BbLIXOJOB, KOTOPbIM OydeT npuCBOEHO 3agaHHoe
<name list> — A P YA P A
3HaYeHue;
. YCTaHOBUTb MaKCUMarbHYyl0 3a4epXKy Ofs HapacTakowero
curHana;
£ YCTaHOBUTb MaKCMMarlbHYl0 3adepXKy Ans yObiBatoLlero
curHana;
Mo ymonyaHuto, ecnuv He 3agaHbl onumm r/f, 3agaHHoe Bpemst
3aflepXKN YCTaHOBUTCA Kak ANd HapacTawwero, Tak u
ans yobiBaroLero curHana.
Mpumep ncnonb3oBaHUA KOMaHAbI:
set_min delay 6.5 [get outputs] r
° set_load — 3agaTtb AONONHUTENBHYIO EMKOCTb CMIUCKY Lienen.
set_load <cap value> <names list> replace,
<cap_value> —  3HavYeHume eMKOCTH;
. 3aJaTb CMUCOK Lienen, KoTopbiM OyaeT ycTaHoBNeHa AononHuTensHas
<names list> — A H P YRET Y A
- €MKOCTb;
3aMeHUTb  CYLeCTBYIOLWYK Ha  3afdaHHblX  UensxX  eMKOCTb.
replace — [lo ymon4aHumoo, 3HayeHue, YCTaHOBIIEHHOE [daHHOW KOMaHOOoM,

pobaBnseTcs K CyLlJ,eCTBYIOLLI,eﬂ €MKOCTU, a HE 3aMeHseT eé;

anI Mep ncnonb3oBaHUA KOMaHAbI:

set _load 0.5 [get outputs] replace

e set_case analysis — 3agaTb  MNOCTOSIHHOE  JIOrMYECKOe  3HA4YeHWe  curHana  wunm
HapacTatoLmi/ybbiBaOWMA POHT N UCKIIOYMTL N3 BPEMEHHOIO aHanm3a CBA3aHHbIN C HUMUW NyTb.

set_case_analysis {0 | 1 | zero | one | rise | fall} <objects list>,
0 / zero - 3agaTtb NOPTY UM NUHY 3HaveHne «0x»;
1 / one - 3afaTb NOPTY MUMKU NUHY 3HaYeHue «1»;
rise - 3afaTb NOPTY UMY NUHY NOCTOSHHLIN HApacTaloLLMIA CUrHarnm,
fall - 3agaTtb NOPTY UNW NUHY NOCTOSIHHBIA YObIBAKOLLWIA CUTHar;

3agaTb CMUCOK MOPTOB WM NMWUHOB, ANA KOTOPbIX 6yp,eT

<objects list> —
- 3a4aHO NOCTOAHHOE 3Ha4YeHue,;
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¢yHKL|MVI, nosponsaune nony4mTb CNNCKU UMEH no Tpe6yemomy Kputepuro

get_inputs - MOny4Y1Tb CMNCOK BXOAOB;
get_outputs - MOMyYnTb CMNCOK BbIXOAOB;
get_nodes - nony4nTb CNINCOK BCEX Lienen;
get_nodes <internal> - NoMy4nTb CINCOK BHYTPEHHUX Lienewn;
get_cells - Nony4nTb CMINCOK BCEX AYEEK;

®dyHKUMMK, BO3BpaLLaloLme nepegaHHble e 3HavyeHUs. Heo6xoaumbl Ansi COBMeCTUMMOCTH
c Synopsys SDC.

get_clocks - NONYyYNTb CMUCOK CO30aHHbIX TAKTOBbLIX CUTHArOB;
get_pins - NoNy4YnTb CNUCOK BCEX MUHOB,

get_ports - Mony4YnTb CMMUCOK BCEX MOPTOB;

get_lib_cells - NONyYnTb CMUCOK BCEX BUBMMOTEYHbIX SYEEK;
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BbixogHble AaHHble NpPOorpamMmmbl

<ckt_name>.log — NpOTOKOS BbINOMHEHNS NPOrpPamMMbl.
<ckt_name>.run_rtl.tcl — cpaiin ¢ koMaHZamy BbINOSIHEHUS JTIOTMYECKOTO CUMHTE3a.

<ckt_name>.syn_y.v — CcMHTE3MpPOBaHHOE OMMCaHne cxeMbl Ha s3blke Verilog ¢ ncnone3oBaHneM
6nbnnoteuHbix anemeHToB MNJINC, nonyyeHHOe C NOMOLLbIO YOSYS.

<ckt_name>.xmap.tcl — onucaHne cxembl Ha s3blike Tcl ¢ ncnonb3oBaHneMm OUBMMOTEYUHBIX U
nepudepunHblix anemeHToB. B cxemy pobasnsioTca nepudepuinHble anemeHTbl: xa_ib, xa_ob.
K nmeHam Bxogos gobasnsetcsa npedukc XC_|_<input_name>. K umeHam BbixogoB aobasnsieTcs
npecumkc XC_O_<output_name>, COCTaBMAKTCA CMUCKA BXOOHbIX W BbIXOOHbLIX Y3MOB XC_inputs,
XC_outputs, a Takke CNMCOK TaKTOBbIX y3noB Xc_clocks.

<ckt_name>.xmap.lib.tcl — BbiBOg 6ubnmoTekn anemeHToB B Tcl-hopmare;
<ckt_name>.xmap.glib.v — BbiBOg 6MGNMOTEKM AONOMHMUTENbLHBLIX 3r1ieMeHToB B Verilog-dopmarte.

<ckt_name>.gate.v — BbIBOA CNucka COeAWHEHWUI B TepMUHax anemeHToB 6ubnuotekn MJIINC
B Verilog-cdoopmare.

<ckt_name>.gate.flat.v — BbIBOg cnncka coeguMHeHUn B TepMrMHax anemeHToB bubnunotekn MINUC
C packpbiTnem nepapxum B Verilog-copmare.

<ckt_name>.routed.v — BbIBO4 CnnCka COEAWHEHWW C pe3ynbTaTamMy TPACCUPOBKM B TEPMUHAX
anemeHnToB 6ubnunotekn MINC B Verilog-dpopmate.

<ckt_name>.routed.flat.v — BbIBOA cnucka coeguHeHnn ¢ pesynbTaTtammn TPacCMpPOBKN B TEPMUHAX
anemeHToB 6Mbnmnoteku MJINC ¢ packpbiTem nepapxuu B Verilog-dopmare.

<ckt_name>.le.tcl — BbIBO4 pe3ynbTaToB NMapHOW KOMMOHOBKM FOrMYECKUX 3M1EMEHTOB Ha A3bike
Tcl, MOXXHO Mcnonb3oBaTb Kak BXOAHOW dhan.

<ckt_name>.map.tcl — BbIBOA pe3ynbTaToB pasMmeLleHus n Tpaccuposku B Tcl-doopmarTe;

<ckt_name>.place.tcl BbIBOg pe3ynbTaToB pasMelleHUs Ha s3blke Tcl, MOXHO MCnonb3oBaTb
Kak BXOAHOW (pann npu NoBTOPHOM 3anycke nporpaMmmel.

<ckt_name>.ro.map.tcl — BbiBOA pe3ynbTaToB TpaccupoBku B Tcl-dhopmaTte ¢ getanusauumen
oTObpaxeHus Lenen B CNNCckn coegnHeHmn anemextos MINC;

<ckt_name>.geom.gds — BbIBOA pe3ynbTaToOB pasMeLLeHns n TpaccupoBku B gopmate GDS-II;

<ckt_name>.il — BbIBog pesynbtatoB Tpaccuposku B Skill-coopmate, Ans Mcnonb3oBaHUA
B penaktope Virtuoso Cadence.

<ckt_name>.mem — BbIBOA pe3ynbTtaTtoB KoHpurypuposaHus MNIINC B TepMmnHax kKoHdUrypauuu
namsiTu;

<ckt_name>.bitnum — npolwBka B TepMUHAX NPorpaMMUpyembix BUT naMsATu.

<ckt_name>.scs — BbIBOg pe3ynbTatoB KoHdpurypuposavus [UIMC B Spice-chopmaTte
Ansa mogenupoBaHusa Spectra.

<ckt_name>.xsp — BbiBog pe3ynbratoB koHdurypuposaHua [UINC B Spice-dopmaTte
Ans mogenvposaHus B Xspice.

<ckt_name>.xspc - BbiBog pe3ynbTtatoB KoHdurypupoBanus T[MJINC B Spice-chopmarte
¢ gobaBneHnem napasvTHbIX KOHOEHCAaTOpPOB A9 MOAENMPOoBaHns B Xspice.

<ckt_name>.sta.resu|ts/ — ANPEKTOpUA C pedynbtataMmm CTaTu4eCkoro BpeMeHHOro aHanmsa.
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Mpumepbl 3anycka NporpaMmbl B KOHCONTBHOM peXXume
[Hanee onvcaHbl pa3Hble BapuaHThbl 3amnycka ynpasnsioLero ckpuna:
1. Tepexopg k paboyen gupekTopmm
cd X-CAD/test
2. 3anyck c ucnonb3oBaHuem YOSys
../bin/xcore.exe ../src/scripts/xa -1 <ckt name>.v -y++
3.  Hanpuwmep:
./bin/xcore.exe ../src/scripts/xa -i ../src/test isc3/c432.v -y++
4. CwuHtesumpoBaHHoe Verilog onncaHue cxembl
./bin/xcore.exe ../src/scripts/xa -1 <ckt name>.syn y.v
5. Hanpuwmep:
./bin/xcore.exe ../src/scripts/xa -1 ./c432.syn y.v
6. Tcl onucaHue cxembl
./bin/xcore.exe ../src/scripts/xa —-i <ckt name>.tcl
7. Hanpuwmep:
./bin/xcore.exe ../src/scripts/xa -1 c432.xmap.tcl
8. C ucnonb3oBaHWEM rOTOBOIO pasMeLLeHus
../bin/xcore.exe ../src/scripts/xa -1 <ckt name>.v
—-p <ckt name>.place.tcl
9. Hanpuwmep:
10. ../bin/xcore.exe ../src/scripts/xa -1 c432.syn y.v
-p ./c432.place.tcl
11. OnwucaHue cxembl Ha A3blke Tcl n pa3melleHne HaxogAaTCcsa B 0AHOM dhanne
../bin/xcore.exe ../src/scripts/xa -i <ckt name>.tcl -p “"
12. Hanpuwmep:

../bin/xcore.exe ../src/scripts/xa -i c432.syn y.tcl -p “"
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TCL nHTepcpenc

Tcl uHTepcpenc ynpaBneHmnsa nporpamMmmon

XC_init — MHMUManm3aums paboTbl C MporpaMmmMon.
XC_quit — 3aBepLUeHne paboTbl C NporpaMMoin.
Xc_set_param — yCTaHOBKa NapameTpoB NporpamMmbl, CUHTaKCUC:

xc _set param <uMms napamMerpa> <3HAYeHMEe [napaMmerpa>

xc_ckt_init — MHMLUManM3aLmsa HOBOW CXeMbl, CUHTaKCUC:

xc _ckt init <wmmsa cxemer> PROJECT

xc_ckt_set_gnd — HasHa4deHue y3na 3eMJIM CXeMbl, CUHTaKCUC:

xCc _ckt set gnd <yszen szemin>

xc_ckt_set vdd  — HasHauyeHue y3na NnnTaHus CXembl, CUHTAKCUC:

xc _ckt set vdd <yses nuTaHMsa>

xc_net_order high — 3agaeT nopsaok TpacCMPOBKM Y3MOB C BbICOKUMM MPUOPUTETOM, CUHTAKCUC:
xc_net order high {<list nodes names>}

roe <list_nodes_names> — cnuncok y3noB Ans TpacCUPOBKM B Nopsiake ybbiBaHMSA npuopuTeTa.
Mpumep:

xc_net_order high { netl net2 input net }

dann, cogepxaliMii OAHHYO KOMaHAy, MOXET ObiTb 3arpyXeH Npu 3anycke MCMOMIHAEMOro CkpunTa
¢ nomoLlbto onumn -order “filename”.

Tcl nnrepdberic ansa oro6paxeHns pesynbtatoB RTL cuHTesa B 6asuc MNIINC

xc_lib_cell — pobGaBneHue ak3emnnApa MoAenu aneMeHTa B OuGnvoteky. CHHTaKCUC KOMaHabl
xc_lib_cell:

xc_lib cell <lib cell name> <subckt name> ({<input nodes>} {<control nodes>}
{<function>},

<lib_cell_name> - UMst BUBNIMOTEYHON AYENKN;

<subckt_name> - nms nogcxemsbl 13 spice onucanus MINC (popmat cdl);

- CMMCOK BXOAHbIX U BbIXOAHbIX Y310B B hopmarte:

<io_pin_name>=<port_list>, rge:

<io_pin_name> — ums KOHTaKkTa B cooTBeTcTBUM C .lib Gubnmotekon

<port_list> — CMMCOK Y3rOB KOHTakTa B COOTBETCTBUM CO Spice OnMcaHuem
cxembl MINC (3Hak & BMeCTO = Mo3BONSIET O0ObeAMHATL Y3Mbl ANS peanu3auuu
3MEeMEHTOB XOr UM MuX)

- CMMCOK  YMPaBRslOWMX  Y3NOB C  YCTAHOBMEHHbIMW  3HAYEHUSIMU
nporpamMmmMmnpoBaHus;

<function> - normyeckas PyHKUMS BNBNMOTEUHON AYENKN.

<input_nodes>

<control_nodes>

XC_pin — gobaBneHune ak3emnrsipa KOHTakTa BBOAA — BbIBOAA.
CuHTakenc KomaHabl XC_pin:

Xc_pin <pinName> <direction> <nodeName>,
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<pinName> - M5 fobaBNseMOro KoOHTakTa

- HanpaBnieHVe KOHTakKTa:
<direction> | —Bxon

0 — BbIX0OZ4

b - aByHanpaBneHHbIN
<nodeName> - M1 y3ra NPOEKTHOW CXeMbl

XC_inst — pobaBneHve ak3eMnnspa forM4eckoro 31EMeHTa;
CwuHTakcmc koMaHabl XC_inst:

Xc_inst <inst_name> <lib_cell_name> {<list nodes>} {<inout>}

<inst_name> - Mmsa gobaBnseMoro anemeHTa

<lib_cell_name> - Msi BUBNNOTEYHON AYENKN

<list nodes> - CMUCOK BXOAHBIX U BbIXOOHbIX Y3I10B
<inout> - ngeHTnukaums |0-anemeHTa
(inp_io=1 unu out_io=1).
Xc_le — TrpynnupoBKa NOrMYECKMX sSYeeKk B rorMyeckume anemeHTtbl. CxemoTtexHuka [MJINC

npegycmaTtpusaeT ObICTPYIO NOKanbHYH0 CBA3b C BbIXOAa NEePBON AYerikn Ha Nnioboin 13 BXOAOB BTOPOW, TaKUM
06pa3omM no3Bonsas obbeauHATL ANEMEHTbl MPOEKTMPYeMOW CxeMbl B napbl Ang Gonee GbiCcTpon nepegayn

OaHHBbIX.
CwuHTakcnc komaHgbl XC_le:

xc_le <LE_name> { <inst_name> <inst_name> }

<LE_name> - nmst go6aBNsSEMOro fIorM4eckoro anemMeHTa

<inst_name> - Umsi goGaBnsiemMoro afeMeHTa Tuna xc_inst
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Mpadmueckunn untepcdenc X-CAD

OnanoroBbiv MHTEPENC NpeacTaBnseT cobon Habop NPOrpaMMHbIX OKOH U MHTEPaKTUBHBIX FpadnyecKmx
3MEMEHTOB, MO3BONAIOLNX OCYLLECTBNATL paboTy ¢ Habopom nporpaMm, BXOASLWMX B COCTaB MakeTa,
NOCTaBnsiEMOr0 BMeCTe C [JaHHOW WHTepdencHoW nporpamMmon. WHTepdenc npusBaH HanaguTb
B3aMMOJENCTBME MEXAY KOMMOHEHTaMM 3TOro nakeTa nporpaMm TeM caMblM YPOCTMB paboTy C HUM.

[aHHbINn nHTepdenc no3sonsieT NpocTo M BbICTPO MPOBECTM MOTOKOBYID paboTy C makeTom mnporpamm
ans reHepauun npowmnsok uenesbix MJIAC.

Mporpamma paspaboTtaHa ¢ NpMMeHeHMeM KpoccnnaTopMeHHbIX CpeacTB paspaboTku (bubnuoteka Qt)
N pacnpocTpaHsieTcs Ha nnatdopmax cemerncte Windows n Unix.

3anyck nporpaMmbi

SaI'IyCK nporpaMmMmbl MOXET ObITb OocyulecCTBJ1IeH KaK nocpenctBoM aKkKtmBauun WMCMNOJTHAEMOIo cba|7|na
n3 (*)aVIﬂOBOFO MeHexepa, Tak n U3 KOMaHAHom CTPOKW.

3anyck yepe3 ob6o3peBaTens dannos

Onsa 3anycka 4yepe3 obospeBatens avnoB HEOOXOAMMO OTKPbITb MNanky € WCMOMHAEMbIM hanmnom

«xcad.exe» (C COOTBETCTBYIOLLEN UKOHKO @), KOTOpbI pacronoXxeH B AMPeKTopuM «bin» naketa nporpamm,
N aKTUBMPOBaTb ABOMHbLIM LLEYKOM feBOW KHOMKX MbILIM UMW BbI3BaTb C MOMOLLbIO NPaBOM KHOMKM MbILN
KOHTEKCTHOE MEHI0 1 BbibpaTb COOTBETCTBYIOLMNIA MYHKT AMNS 3anycka NpUoXeHus.

3anyck yepe3 KOMaHOHYH CTPOKY

YT06bl 3anycTuTb nporpamMmy MNocpeacTBOM KOMaHAHOW CTPOKW, HeoBxoaumo nepentu B nanky «binx»
nakeTa NporpaMM U Bbl3BaTb Ha UCMONHeHWe dain «xcad.exey», UCNonb3ys crieayowmne KoMaHabl:

e  Windows: “start xcad.exe”

. Unix: “./xcad”

CrapTtoBO€ OKHO

lMpn nepBoM 3anycke nporpaMmma co3fgact B AoMaluHen aupektopun noganpektoputo «XCADy, a Takke
cnepyoLwine annsl u gUpeKTopun:

e history.hst — dpavin ans xpaHeHMs NCTOPUN OTKPbITbIX NPOEKTOB;

e user_config.cfg — cpaiin nonb3oBaTenbCKNMX HACTPOEK NPOrpaMmbl;

e  Projects — aupekTopus 4ns Nonb30BaTeNbCKUX NPOEKTOB.

Mo3xe B gupektopumn «XCAD», Takke, bygeT cos3gaH cnegylowmn danin:

e win_state.ws — davin, xpaHAWmUNn CoCcTosHMe rpadpuyeckoro mHTepdenca Ha MOMEHT 3akpbiTus
nporpaMmeil.

Mocne TOro, Kak pamnbl U OUPEKTopuMM ObinM co3fdaHbl, MOSib30BaTENs BCTPEYaeT CTapTOBOE OKHO
MeHemxepa nNpoekToB (PUcyHok 8) CoO CMMCKOM MOCNEAHUX OTKPbITbIX MPOEKTOB (M3Ha4YanbHO NYCT), KOTOPbIV
BrnocrneacteMm OydeT oTobpaaTb CMNUCOK MPOEKTOB CO creaylowen nHpopmauven: «UMs npoekTay,
«MNoCNeaHUn 3anyck», «KPUCTanmn», «A4po», «MOMHbIN NyTb» (40 darina npoekTa).

Mepen oTKpbITMEM OKHa MporpaMma npoBepseT CylecTBoBaHMe annoB MPOEKTOB MO  yKa3aHHbIM
pacnonoxeHuam. Ecnn dain npoekta He BbIn HangeH, TO COOTBETCTBYHOLLAA 3TOMY MPOEKTY CTpoKa B CrMCKe
Oyoer BbliAENATbCA KpacHbIM LIBETOM, a WMKOHKA MPOEKTa CMEHUTCS MKOHKOW C BOCKNUUATENbHbIM 3HAKOM

B kpacHom kpyre (‘8). Mpu BLIGOPE Takoro areMeHTa Crncka, KHOMKW OTKPLITUS poekTa ByayT 3a6roKMpoBaHbl.
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Takxe B 3TOM OKHe UMelTCA cneayrowne KHOMKKU:

«OTKpbITb BbIOPaHHbIA NPOEKT» — OTKPLIBAET BbIOPaHHbIA M3 CNUCKA NPOEKT (eCnM CNMUCOK NycT,
TO KHOMKa GypeT 3abnokupoBaHa);

«OTKpbITb CYLLECTBYHOLLNIA NPOEKT» — OTKPbIBAET OKHO 0603peBaTensd ¢hannos ans Belibopa cdanna
npoekTa (C pacwumpeHuem “*xcprj’”);

«HOoBbIN NPOEKT» — OTKPbIBAET OKHO MacTepa CO3[4aHus NpoeKTa;

«YganuTb NpoekT» — yaansieT AUPEKTOPUI0 C NPOEKTOM M COOTBETCTBYIOLLYIO 3anncCb B MCTOPUU
(ecnu npoekT He BbIbpaH, TO kHoMKa byaeT 3abnokupoBaHa);

MepekntodaTens A3bika (B NPaBOM HIDKHEM YrIy).

XC [JloBpo noxancears g X-CAD - O X

Wms npoerxTa  MocneaHwid sanyck ™ Kpuctann  Aapo  MonHbid NyTh OITKOLITE BEIBNEHHLI NDOSKT

OTKPEITE CYLLECTEYHOWMEA NMPOSKT
I@J HoBbli npoekT

¥AanMTh NPoeKT

. Pycokuil i

PucyHok 8. CTapToBO€e OKHO Mporpammbl

CnMcok NpoOeKTOB MOAAEPXKMBAET, Takke, KOHTEKCTHOe MeHi (PucyHok 9), koTopoe BbI3blBAaeTcs
nocpeacTBoOM Liernyka npason kHomnkor Mblwmn (MNKM) Ha anemeHTe cnucka. MeHo cogepXxuT cnegytoime
BO3MOXHOCTH:

«OTKPbITb» — OTKPbIBAET BblOpPaHHBIA NPOEKT;
«OTKpbITb pacnornoXeHne» — OTKPbIBAET AVPEKTOPUIO, B KOTOPOI pacnorioXeH daiin NpoekTa;
«Y0anuTb U3 UCTOPUN» — YAANseT 3anvcb O NPOEKTE 13 3TOT0 OKHA Y UCTOPUN;

«Yganutb NPOeKT» — yaandaeT ANPEeKToputo C NpOekKToOM U COOTBETCTBYIOLLYH 3annCb B UCTOPUN.

OTKprTMe cyuieCcTByHOLWero npoekKra

Ecnu nporpamma 3anyckaeTcsl He NepBbI pa3s U paHee Gbiny Co3aaHbI/0TKPbITEI MPOEKTHI, TO CNUCOK ByAeT
cofepxaTb Bce 13 HUX (PucyHok 9). OTKPbITb CYLLECTBYHOLLMIA NPOEKT MOXHO CreayroLwyMmn cnocobamu:

BbIOpaTb NPOEKT 13 cnncka (HaxkaB Ha Hero JIKM) n HaxaTb kHoMKy « OTKPbITb BbIOPAHHLIA NPOEKT»;
ABOoMHbIM Wwenykom JIKM Ha npoekTe 13 cnucka;

HaxaTb Ha KHOMKy «OTKpbITb CYLLECTBYIOLUMIA MPOEKT», MOCMe 4ero 4yepes OTKPbIBLUEECS OKHO
obospeBaTtens annoB HanWTu dann npoekTa C paclumpeHueMm «*.xcprj», Boldbpatb ero (JIKM) u
HaxaTb « OTKPbITbY, UM HaXaTb Ha Hero ABOWHbIM wenykom JIKM.
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Mpy OTKpbITUM HecyLllecTBylOLLero npoekra (Hanpumep, ABoWHbIM LwWendkom JIKM) 6yaet nokasaHo

coobueHne o ToMm, YTo chann npoekta (PucyHok 10) 6onblue He CyllecTByerT.

iy
| fatest 260

3.2021 11:28:39 C:/X-CAD/Projects/fa_test/fa_testxcprj

P> Orxperms i@ Hoswlii npoekt

OTKprTb pacnonoxeHne
¥ VnanuTe npoext
YAEJ'IMTb W3 MCTOpUKA

x YpanuTe npoekt

XC [obpo noxancearte 8 X-CAD - o

Mma npoekta Nocnegyuil saanyck = Kpuctann Aanpo MonHwlil nyTe | OTRpbITE BEIGPaHHEIR NpoeKT

mm Pyccrnii

*

OTKPEITE CyLLECTEYHILLWIA NPOEKT

-

PucyHok 9. CTapToBO€ OKHO NporpamMMbl C afieMeHTamMmn cnucka

XC OwnBka ot

aiin He CcywecTBYeT:
C:/X-CAD/Projects/s510/s510.xcprj

Ok

PucyHok 10. CoobLueHre 06 olmnbke Npu OTKPbITUM HECYLLIECTBYIOLLIETO NPOeKTa

[Mocne 3arpy3ku nMpoekTa OTKPOETCH [MaBHOE OKHO MporpaMmbl Ans AanbHenwen paboTbl C MPOEKTOM

(PucyHok 11).

XC Project: fa_test --- Di/Programs/x-cad v17/srcftest icarus/fay —
Qaiin Peaskmpossts Bua [Mpoexr 3anycr  Wecrpymentsi Owro MMomowe
B EaH HEHE 2C+4 chXESH sbe Jo0200
Ofoapeearens npoekTa B |y " fasyn yv X
Mpoexr
~ 1@ fa_test (5400TP0S4) 1f timescale 1ns/1@@ps //file fa.v
- HDL onncarus 2
X fav 3 module fa ( input a, b, ¢, output sum, carry );
¥ 1 CumTesnpossHHsie oncanma 4
>V fasynyw 5 wire d,e,f;
bV faxmaptcl 3
v 9 Tecrossie Mogyn 7 xor(sum,a,b,c);
YV fathy 8 and(d,a,b);
¥ 1 Verilog uoacnuposanne 9 and(e,b,c);
5 faxmapliby 18 and(f,a,c);
BpemeHHoE MOAeNMpOBaHIE 11 er(carry,d,e,f);
- PasmelLerne 12
= faplacetcl 13 endmodule
Tpaccuposka
~ 1 Spice MogenupaBatme
& faxsp
B faxspe
= sources.scs
~ 1 Mporpammnposatme
= fabitnum
Ofoapesar.. OBoapesatens AnpekTo.. Bunuor.. Wepap.
Brigoa
Texywee oo [E Beisog ~ (i
~ee Write £a.bitnum BITHUM ..
#%% xc_run cap prepare starced, time: 17:43:47 ...
*% yc_run cap_prepare finished, time: 17:43:47
~e~ Write fa.xspc spice xspc ...
~w~ Write fa.xsp spice Xsp ...
--- "C:/X-CAD/src/scripts/xa", version 2.0, finished
~~~ Time xc_quit: 17:43:47
X-core -- [CK]

@

PucyHok 11. TnaBHOe OKHO NporpaMmsbl
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MacTtep co3pgaHusa npoekTa

MacTep cosfaHusi NpoekTa NMoMoraeT Monb3oBaTento co3haTh NPoekT. Ero MoXHO 3anycTuTb, Haxas
Ha KHOMKy «HoBbIM MpoekT» B CTapTOBOM OKHE MeHeakepa NMpPOEKTOB, UMM BblOpaB MyHKT MeHio «dann —
HoBbil1 NpOeKT» B FMaBHOM OKHE, UM Ha)KaB COOTBETCTBYIOLLYIO KHOMKY Ha NMaHenn MHCTPYMEHTOB FMaBHOMO
okHa. OkHo macTepa (PucyHok 12) cooepXuT criefytolume anemMeHTbl MHTepdeiica:

e cTpoka «LleneBoii kpucTanmny», OTPaKalOLyH TEKYLLMA aKTMBHbLIA KpUCTans, KOTOPbIA MOXHO
N3MEHUTb NMOCPEACTBOM KHOMKM «BbiGpaTb» ¢ cumBonom kpuctanna MInG;

e none «[unpexkTopusi», rae MOXHO BPYYHYHO MnM nocpeacTBomM oboapeBaTtens (kHomka «OTKpbITb»
C un3obpaxeHneMm narnku) ykasaTb MyTb OO0 AupekTopun, rge OyaoyT XxpaHuTbcs Bce dhannel,
CBSI3aHHbIE C MPOEKTOM (MnY A0YEPHASt ANPEKTOPUSE C UMEHEM NPOEKTA, rae OHU ByayT XpaHUTbCS,
ecnn yctaHoBneH c¢nar «CosgaTte AMPEKTOPUIO MpoeKkTa»); ANst COBMECTMMOCTU C BHELLUHUMM
WHCTPYMEHTaMu, NyTb MOXET coaepKaTb TONMbKO NaTuHULY, UMAPbI U 3HAKU: «:», «/», «_», €.», «-»;

e none «VmMa npoekTa», roe BPY4YHYIO YkasbiBaeTCs MMS NpoekTa (MOXeT coAaepXaTb TOMbKO
naTvHULY, LMMPbl U 3HAKN «_» U «-»);

e none «[onHbin NyTb» (HepegakTUpyemoe), rae oTpaxaeTcsd MOMHbIA NyTb, NO KOTOpomy Gyaet
co3aaH dann nNpoekTa;

e ¢nar «Cosgatb AMPEKTOPUIO MPOEKTay, BbICTABMEHNE KOTOPOro nNpmBedeT K CO34aHuio no nyTw,
ykazaHHOMy B none «[upektopus npoekTa», [OOYEepHEeN [OUPEKTOPUM C WMEHEM MPOEKTa,
roe BnocneacTsum 6yaeT cosaaH chann npoekTa, 1 rae 6yayT pacnonaratbCs BCe CBA3aHHbIE C HAM
avinsl;

e  VHTepdeNnc ynpasneHns NPOeKTHbIMK hannamm co cnegyrwmummn sneMeHTamu:
o  kHomnka «[dobaButb» (C nsobpakeHnem nanku) ana gobaeneHus pannos B NPOEKT;

o  KHoMka «YOanutb» (C M3obpakeHMeM KpacHOro kpecTa) ans yaaneHust goGaeneHHbIX dainos,
€crnm Heo6XxoaMMmo;

o nomne «[ONoOBHOW MOAZYMNb» AN yKazaHUss MOAyNs BEPXHErO YPOBHA (MOXHO BblGpaTb TONBKO
nocne gobaBneHus annos B NPOEKT);

O OKHO CO crnuckom [obaBreHHbIX (hannoB, rge oTpaxaeTcs UMSA M NOMHbIM NyTb 4O dawnna,
a Takke, MOXXHO BbIOpaTh B kaKyto BUPTyanbHyto nanky 6yaeT nepemelleH dann nocne cosgaHust
NpoekKTa;

L] kHonka «CosgaTtb NPoOeKT», KoTopasa 3anyCkaeT npouecc co3gaHmnAa npoekta U OTKpbiBaeT rnaBHOE
OKHO nporpamMmmbl.
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1@ New project *

Ueneeoil kpuctann | 5400TP094 (5400TP) it

Oupextopua |C/X-CAD/Projects

MonHelil NyTe |C:/X-CAD/Projects

lonoBHOA Mogynk -
Lobaeute npoekTHEE daink

B nanky A MonHelid myTe

Coapanue npoekta

Mma |Beegwte uma npoekta

V| CoagaTe 4MpPeKTOPUID NPOeKTa

i@ Coanate npoekT

PucyHok 12. OkHO co3gaHus npoekTa

Ecnu npu cosgaHum npoekta B NyTW MMM MMEHM MpoekTa Obinu ykasaHbl He4oMyCTUMble CUMBOSbI,
TO NMporpaMma BblaacT owwmnbky (PucyHok 13).

B CwwBka >

CTpOKa COAEMHMT HEAOMYCTHMEIE CUMBONbI:
C:fX-CAD/Projects/,&;1N2

Ok

PucyHok 13. CoobLieHune 06 owwnbke B NyTU A0 AMPEKTOPUM NpoeKTa

Ecnu xe Bce gaHHble 6binv BBeAEHbI KOPPEKTHO, TO NOCIe HaXaTus Ha KHonky «Co3gatb NpoeKT» Mo NyTy,
ykazaHHomy B none «[onHbin nyTby, OyaeT co3gaH dann npoekta n conyTcTeyoLwme hannbl U AUPEKTOPUMN.
Mocne atoro okHO MmacTepa ByaeT 3aKpbITO U 3aMyCTUTCS IaBHOE OKHO MpOorpamMmbl.

Tarke nporpamma 3anoMHWUT NyTb M3 Nonsa «OupekTopusa» u B cneaylowuin pas, Nnpyu co3gaHumn NpoekTa,
No yMOSYaHUIO YKaxeT ero. M3HayanbHO, MyTb ykasaH Ao aupektopumn «XCAD/Project», cosgaHHyto
B AOMaLLHEM KaTasnore npu nepBoM 3anycke nporpaMmmbl.

OkHo BbIGOpa KpucTanna

OkHO nosBonseT BbiOpaTh LeneBon kpuctann (PucyHok 14) u oTKpblBaeTCA 4Yepe3 mactepa co3gaHus
npoekta (kHornka «BbibpaTb» ¢ nM3obpaxeHnem kpuctanna MINC) unu yepes rmaBHOE OKHO MpOrpammbl
(«MpoekT — Bbibop kpucTannay). OKHO cooepXXnUT cneayoLmne afieMeHTbI:

dunbTp «CemencTso» B BMAE BbiNagatoLero cnucka ¢ BbI6opom LeneBoro CEMencTea KpUCTansos;

OKHO CO CMUCKOM KPUCTanmnoB (4N ykaszaHHOro ceMencTBa) U ONONHUTENbHON nHdopMaLumen no
KaXXOOMY KPUCTanmy: «UMsi», «CEMEMNCTBO», «AOPO», «JIOrMYeckue s4erkn», «nepudepuiiHblie
AYerKUy,  «HanpsbkeHuey»,  «TOK»,  «Temnepartypa», «notpebnsemas  MOLIHOCTb» U
«NPOU3BOAMUTENbY;

Bepcusa 0.1 CTp. 38



5400TCO015 PykoBoactBo nonb3oBatens X-CAD

e  kHonka «Ok», noaTeepxaatoLas Beldop kpuctanna (ans seibopa Heo6xoaMMO BblAENUTL KpUcTann
B CMMCKe HaxaTuem Ha Hem JIKM);

e kHonka «OTMeHa», OTMeHsiowasi BblOOp W BoO3Bpawawwas K npegblgywiemy BblOpaHHOMY
KpucTanny.

MoatBepauTb BbIGOP Takke MOXHO OBOVHbIM HaxkaTveM JIKM no cTpoke C Hy>KHbIM KpUCTarsioM.

i@ Bribop kpuctanna X
BeifepuTe HeoBX0aMMLIR KpUCTanA,
CemelicTeo | 5400TP =
g CemeiictBo  Agpo  Morwueckue aueliikn  Mepudepuibele suelikn  Hanpswenne Tox  Temnepatypa  MoTpefnsemas MOWHOCTE MpouzscaWTEns
5400TPOS4 S400TP XA 1794 212 1.8 DC Soyuz
Al13T S400TP  XA2 1794 212 1.8 DC Soyuz
FPGAG4 S400TP  XA3 1058 a3 1.3 DC Soyuz
Ok COTMeHa

PucyHok 14. OkHo BblGopa kpuctanna

FnaBHOE OKHO Ansi pa6oThbl C NPOEKTOM

'MaBHOE OKHO — OCHOBHOE MPOCTPAHCTBO A51A paboTbl C NPOEKTOM, CoAepKallee crieayomne arieMeHThbI
NUHTepdenca:

e [nasHoe meHo (PucyHok 15-1);

o [laHenu uHcmpymeHmos (PucyHok 15-2);

o Obospesamerb npoekma (PucyHok 15-3);

o Obospesamersb npoekmHol dupekmopuu (PucyHok 15-3);
o [lepeso uepapxuu npoekma (PucyHok 15-3);

o OkHO 6ubnuomek npoekma (PucyHok 15-3);

o  Tekcmosnbili pedakmop (PncyHok 15-4);

e  OkHO «Bbigod» (PucyHok 15-5);

e  CmamycHas cmpoka (PucyHok 15-6).
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XC Praject fa_test --- Dt/ Programs-cad w7 enc/test_icansfaow - [} X
| Dailn  Pegataposate By DNpoear  Janyor  Mecrpymiestel Dewo MNosiowyy 1 |
& @ K 4 X=® @8 2% J#+ O @M |
!DEG!-[}@!ETE'HE- NposKTE EE ey
MpoesT -
* X ta 1 *timescale 1nsf188ps //File fa.w
& fa i
= CHHTENAPOBAHHBIE DMCAHES Imodule fa { input 3, |:I_l C, output sum, Carry l:l;
r ¥ fasymyw 4
kW faxmapicl L wire d,e,f;
* TECTOBEIE MDA M L
bW fathe 7 mor(sum,a,b,c);
i ‘Werilog mogenupozanse & and(d,a,b);
= faxmapliby 3 I| & and(e,b,c); 4
BpeseH pie MOAENHPOSaHIE (|18 and(f,a,c);
- Patuicugie 11 er{carry,d,e,f);
® fa.placetcl 12
Tpaccupoexa 13 endmadule
- IPILE MOdESHPUBAHAE
B faasp
® faxspc
b MperpamtmpoEsHAE
= fa.bstnumn

Ofoap.. OBospeastents gup.. Eub. .. ...

Bhuanap, ]
Tewywiee okwal [ Buieag - |
s¥¥ ypo ron ronce Tinished, Time: 14:55:49 -
fa.bitnum BITHUM
cap prepare at B

fa.x=pc spiceE XApoC . .- 5
e fa.xap splce =ap

Ci/X-CAD/src/scripoa/xa™;, wersiom l.%; finmished

-~ Time #xc cquit: 14255:50

H=CoTm

6

PucyHok 15. TmaBHOe OKHO nporpaMmsbl

FMmaBHOE MeHIo paﬁoqero OKHa

naeHoe meHto (PucyHok 15-1) — naHemnb C AOYEPHUMM MEHI0, COoAepXKalUMMW OCHOBHble OEeUCTBUS
Aans paboTbl ¢ NnporpaMmMoii. MeHto cogepXXuT criegytolime AoYepHNe MeHIo:

e «Oaln» — cosgaHve, 3arpyska M COXpaHeHue NpPOeKToB M (airos, 3aBeplieHue paboTol
nporpamMmeil;

o  «PepaktnpoBaTtby» — MHCTPYMEHTbI TEKCTOBOIO peaakTopa;

e  «Buna» — HacTpOWKM BUANMOCTM 3N1IEMEHTOB UHTEepdeNca rmaBHOro OKHa;
e  «[lMpoekT» — BbIGOP LiEeneBoro kpucTanna, o63op ANPEKTOPUN MPOEKTA;

e «3anyck» — HacCTpOWKK, 3arnyck 1 npepbiBaHue paboTbl MapLLpyTa;

e  «VHCTpYMEHTbI» — 3anycK AOMOSHUTENbHbLIX MHCTPYMEHTOB WM CTOPOHHMX MpPOrpaMm, a Takke
HacTponka nyTen go nporpamm (PucyHok 16);

e «OkHO» — M3MeHeHMe wWpudTa MPUIIOKEHMS, CTUNA OKOH W A3blka WHTepdenca
(pycckui/aHrnmnckmnin);

o «[llomowpk» — KpaTKas MHoOpMaLnsa 0 nporpamMme.

Ecnu nocne BHECEHUSA UBMEHEHU B OKHO HACTPOEK MyTen OHO ByAeT 3aKpbiTO NOCPEeACTBOM CUCTEMHOMN
KHOMKN 3aKpbITUA OKHa, BCMMbIBET COOOLIEHME C MNPEAnOXEeHWEM COXPaHUTb W3MEHEHUSl, OTMEHWTb
NU3MEHEHNSI UM OTMEHUTb BbIXO, U3 OKHA.
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Takke, B OKHE U3MEHEHUs MyTe MOXHO COPOCUTb HACTPOWKM OO0 3HAYEeHUW MO yMOoM4yaHuio (KHonka
«[Mo ymonyaHuio»).

I8t Myt uHcTpymMenTos >

CHHTE3aTOpkI
MyTe Ao Y++ - ftoolsfy++iy++ exe
Myte go DC Compiler
MyTs ao RTL Compiler

MyTs no Genius

WHETpymeHTh!
MyTs ao Icarus Verilog ,,-’IDD|SP’IVE[I|Dg-’bIH”NEFHDQ,EXE‘
MyTe Ao lcarus VWP

MyTs o aupekropun learus IVL

@0 YMORYaHKHD Ok OTtmena

PucyHok 16. OkHO HacTpoek nyTen pacnonoXeHns 4o NporpaMm

MaHenu MHCTPYMEHTOB

lMaHenu uHcmpymeHmos (PucyHok 15-2) noBTopsioT Havbonee BocTpeboBaHHblE B mpouecce paboTbl
OencTBusA, cogepxalumecs B MeHto, ansa 6eictporo goctyna. Ciofa BKMOYEHbI cneayowme naHenu:

e [naBHas NnaHenb MHCTPYMEHTOB (MOBTOPSET MeHo «danny»);

o  VHCTpyMeHTbl Ans paboTbl C TEKCTOBLIM pegakTopoMm (nosTopsieT MeHto «PegaktupoBatb»);
e  VIHCTpYyMeHTbl ANs HACTPOWKM 1 yNpaBneHus 3anyckom (MOBTOPSIET MEHIO «3anyck»);

e [laHenb BHELHNX NHCTPYMEHTOB (NOBTOPSET MEHI0 «MHCTPYMEHTBI»);

MaHenu moryT 6bITb NepeaBMHYTHI Nofb3oBaTenemM B Nobyto YacTb OKHa.

O6Go3peBaTenb NpoekTa

O6ospesamernb npoekma (PucyHok 15-3, PucyHok 17) — OKHO, B KOTOpPOM OTObBpaxaeTcs CTpyKTypa
npoekta. OHO COAEPXXMT KOPHEBOW 3NIEMEHT C MMEHEM NpOoeKTa U J0YepHUE dNeMeHTbl-Nanku, B KOTOPbIX
MOryT HaxoAuTbCA hannbl:

e «HDL onucaHuns» — ona cannos ¢ onucaHMeM cxem Ha asblkax: Verilog, System Verilog, VHDL,;

o  «CuHTe3npoBaHHbIe onucaHus» — AN cuHTe3npoBaHHbIX Verilog-dannos 1 gannos ¢ onnucaHnem
cxembl B 6asuce MMNC;

. «TectoBble @annbl» — Ana GarWnoB € TeCTOBbIMU MOAYNsIMU, COAEPXallumMu BXOAHbIE
BO34EeNCTBUS;

. «Verilog ™mopenupoBanne» - pgna  Verilog-gainos, HeobGXxooumbIXx [Onis  NOBEAEHYECKOro
MOAENNPOBaHUS;

o  «BpemeHHOe MoaenvpoBaHue» - AN annos, CoaepXallmMx OTYETbl BPEMEHHOTO aHanM3a;
o  «Pa3smelleHne» - ona gannos, CoaepX)KaLLMx pe3ynbTaTbl pa3MeLleHNs 3NIEMEHTOB;

e  «TpaccupoBka» - ansa annos, cogepxallmx pesynbTaTbl TPACCUPOBKN MEXCOeANHEHUN;

e  «Spice-mogenvpoBaHme» - 4risi BXOOHbIX U BbIXOAHbLIX hansoB Spice-MoaenvpoBaHus;

e  «[lporpammupoBaHue» - ons annos NPOLLMBKN.
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OBo3apeBarents NpoekTa @&
Mpoekt
~ 1@ fa_test (5400TP094)
m HDL onwcanus
* X fav
[® fa
v CMHTE3WPOBAHHEIE ONUCAHKA
~ 8 fasyn_yv
s fa
~ 8 fa.syn_yxmap.tcl
s fa
TecToBsle daiins
v Verilog moaenupoearue
= fagatev
= fa.syn_yxmap.libv
BpemeHHoe mogennpoBaHie
- Paamewernue
= faplace.tcl
Tpaccupoeka
- Spice MogennpoBaHne
= faxsp
= faxspc
- lNporpammipoBaHue
= fa.bitnum

PucyHok 17. Obo3peBaTtenb nNpoekTa

HobaButb thannbl B Nanky MOXHO Kak C MOMOLLbIO KOHTEKCTHOIO MEHI0, Tak U MOCpeacTBOM MexaHu3ma
3axeama u nepemackusaHusi (Drag’n’Drop).

Mpn pobaBneHun B NpoeKT, ¢halisibl aHaIu3upyomes, n B aneMeHTax ¢ uMeHamy annos co3garTes

godvyepHue 3anemMeHTbl — MoAyIn, a TaKxe (bOpMVIpyPOTCFI CMNCKN BXOAHbIX/BbIXOAHBIX Lienen Ons OKHa
HaCTpOeK 3anycka.

Takke Ons ecex ¢paliios co30aomcsi pe3epseHbie KOoMuu, KOTopble pacrnofaraloTcs B OUPEKTOpUM
«Backup» B AupeKkTopumn npoekTa.

Mpn pobaBneHMn onucaHMs CxeMbl B MYCTOW MPOEKT, nporpaMma npearnpuHMMaeT  NOMbITKY
asmomamu4decku orpedeniums MOOyrib 8epXHE20 ypO8Hs (ONpeaenseTcs HauBbICLLUMM YPOBHEM nepapxumn).
Ecnu Takux mogynen B dpanrie HeCKonbKo, TO NporpaMma BbICTaBUT MNepBbI HAWAEHHbLIV MOAYIb B Ka4ecTBe
MoAyns BepxHero yposHsA. Ecnu B danne He onvcaHbl MOAYNN, TO OYEPHME 3MIEMEHTLI C UMEHaMMN Moaynen
co3gaHbl He ByayT.

MoppepxuBaeTcs, Takke, nepemelleHve annoB Mexay BuUpTyalnbHbIMU Nankamu MocpeacTBOM
MexaHu3Ma 3axeama U rnepemackugaHus.

Ona kaxgoro M3 ypoBHEW CTPYKTYpbl MpoOeKTa CyWecTByeT KOHTEKCTHOe MeHIo, Bbi3biBaemoe KM
(PucyHok 18).

OBospesarens npoexra @ ®
Mpoekr
~ 1@ fa_test (5400TP094)
- HDL onucanus 3anyck Ctrl+U, F5
~ ¥ fav Cron Ctri+B
@ fa T Hactpoiiku aanycka Ctrl+T, F4
CHHTE3NPOBaHHEI

TecToBble MOLYNE OTKpBITE AMPEKTOPI

Verilog mogenupa 18l BeiBop kpuctanna

a)

Bepcusa 0.1 C1p. 42



5400TCO015 PykoBoactBo nonb3oBatens X-CAD

Obo3pesarens npoekTa (eS|
MNpoekr
- fa_test (5400TP094)

- 1!. fay NobaBuTe HoBLIA dain

@ fa JobaenTe cywecTBYHIWWA dain
CWHTE3WPOBAHHEIE ONUCAHWA
TecToBblE MOLYMN
Verilog mogenupoBanue

6)
Oboapeeartens npoekTa (=]
Mpoexr
v 1@ fa_test (5400TP094)
hd HOL onucaHuA
OTKPLITE ANPEKTOPHHY
& fa
CUMHTE3MPOBAHHEIE ONUCAHWA X YaanuTe 13 npoexra
TecToBele Mogynn XX Ynanue taiin ¢ MK
B)
Oboapeeatens npoekra =]ES]

[Npoekr
- fa_test (5400TF094)
HDL onucanwa

« ¥ fav

4

[8] Coenatk ronogHeIM Mogynem
& Wckars 8 daiine

CHHTE3WPOBAHH
TecToBEIE MOOY!
Verilog mogenupoeaHie

)

PucyHok 18. KoHTeKCTHble MeHo 0603peBaTtens npoekTa Ans:
a — npoekta; 6 —nanku; B — cpanna; r — mogyns

MeHto npoekta (PucyHok 18-a):
e «3anyck» — 3anyckaeT BbINOIHEHVE MapLUpyTa;
e  «Cton» — ocTaHaBNMBaeT BbINOMIHEHNE MAapLUPYTa;
e  «HacTtponkn 3anycka» — OTKpbIBaeT OKHO HACTPOEK 3anycka;
o  «OTKpbITb ANPEKTOPMIO» — OTKPbIBAET pacrnonoxeHue danna npoekTa;
e  «BbIbop KpucTanna» — OTKpbIBaeT OKHO BblbOpa KpucTtanna.
MeHto nanku (PucyHok 18-6):
o  «J[Job6aBuTb HOBbLIV (hann» — OTKPbIBAET OKHO CO34aHMs HOBOro hanna;
o  «Jlo6aBuTb cywecTByOLWMIA harin» — OTKPbIBAET OKHO BbIOOpa CyLlecTBytoLero danna.
MeHio cpanna (PucyHok 18-B):
o  «OTKpbITb ANPEKTOPUIO» — OTKPLIBAET pacrnonoxeHune danna;
e «YpanuTb U3 NpoekTa» — UcknoyaeT an 13 NpoekTa.

o «Ypanutb dpawnn c NK» - 6e3Bo3spaTHO yaanseT dawin ¢ K.
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Mento mogyns (PucyHok 18-r):

e «CpenaTb ronoBHbIM MOAyNemM» — ycTaHaBnMBaeT BblOpaHHbIA MOAYNMb B KayecTBe MoOAyss
BEPXHETO YPOBHSA Uepapxuu;

e  «VickaTb B (hanne» — OTKpbIBAET pacrnonoxeHne Moayns B dawnne.
[BonHon wen4yok JIKM no anemMeHTy dann OTKpblBaeT ero B TEKCTOBOM peaaKTope.

[BonHon wenyok JIKM no mogynto genaeT ero MoAaysrem BEPXHEro ypPoBHS.

O6o03peBaTenb NPOEKTHON AUPEKTOPUN

Ob6o3pesamenb npoekmHol oOupekmopuu (PucyHok 15-3, PucyHok 19) oToGpaxaeT dainsl,
copepxawmecs B pabouen anpekropun npoekta. [AsonHon wenyok JIKM no danny oTKpoeT ero B TEKCTOBOM
peaakTope nporpammei.

Ofo3pesarens LYpeKTopun NpoekTa [&[E3)
mA daina ~ Paamep Tun daiina NamenEn =
- Backup File Folder 17.06.2020 10:49
| fasyn_yv 357 Gaiitel v File 17.06.2020 10:49
|| fa.syn_y.xmap.tcl 1.23 KiB tcl File 17.06.2020 10:49
A fav 181 Gaiitel v File 17.06.2020 10:37
- fa.STA reports File Folder 18.06.2020 9:53
E| fa.gate.nworst.txt 15,11 KiB txt File 18.06.2020 9:53
|| fa.gate.nworst_slack tcl 87 Galitel tcl File 15.06.2020 9:53
[ fa.gate.sdf 218 KiB sdf File 16.06.2020 9:53
| | fa.gate_s|_table tcl 733 baittl tcl File 18.06.2020 9:53
=| fa.gate.sta.log 5.54 KiB log File 15.06.2020 9:53
=] fa.gate_sta_run.log 544 KiB log File 15.06.2020 9:53
4 Y_WORK File Folder 17.06.2020 10:49
| fa.bitnum 43,91 KiB bitnum File 18.06.2020 9:53
=| faflat.log 3,67 KiB log File 16.06.2020 9:53
| faflat stav 771 baittel v File 18.06.2020 9:53
7| fa.gatev 1.04 KiB v File 18.06.2020 9:53
=] fa.log 121,93 KiB log File 16.06.2020 9:53
| ] fa.place.tcl 500 Baittel tcl File 18.06.2020 9:53
7| fa.syn_yv 357 Baittel v File 18.06.2020 9:53
|| fa.syn_y.xmap.lib.tcl 90,66 KiB tcl File 15.06.2020 9:53
| fasyn_yxmap libv 349 Baiitel v File 18.06.2020 9:53
=| fa.syn_y.xmap.log 869 baittul log File 18.06.2020 9:53
|| fa.syn_y.xmap.tcl 1,23 KiB tcl File 15.06.2020 9:53
| fa.syn_y.xmap.v 626 Gaiitel v File 18.06.2020 9:53
| | faxsp 64,54 KiB xsp File 18.06.2020 9:53
|| fa.xspe 109.33 KiB xspc File 18.06.2020 9:53
| fa test.log 21,48 KiB log File 16.06.2020 9:53 -

PucyHok 19. O6o3peBaternb AMPEKTOpUM NpoekTa

OKHO Mepapxumn npoekTta

OkHo uepapxuu npoekma (PucyHok 15-3, PucyHok 20) cogepxut nepapxuio Mogynen, onmcaHHblix 8 HDL-
hannax npoekra, Ha4nMHaa oT MOAYNA BEPXHEro ypoBHSA. Ecrnn Moaynb BepXHEro ypoBHS He Ha3Ha4eH, OKHO
OyaeT nycTbiM.

OsonHon wen4yok JIKM no moaynio OTKpbiBaeT B TEKCTOBOM pedaktope daunn, rae AaHHbii Moaynb
BbI3blBaeTCA Moayrnem 6onee Bbicokoro ypoBHs. Llenyok MNMKM no mogynto Bbi3biBAeT KOHTEKCTHOE MEHIO,
B KOTOPOM JOCTYMNeEH nepexof K MecTy 06bsABNeHNo 4aHHOro MOy s.
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Wepapxua npoekTta

Mepapxua
- V

4 3€3c3zc3ac3<s

4
J< 3

<3< 3

OKHO 6MBNMoOTEeK NpoekTa

m Zipcpu (zipcpu.w)
v

prefetch (prefetch.v)
dblifetch (dblfetch.v)
pfcache (pfcachew)
pipefetch (pipefetch.v)
idecode (idecode.w)
cpuops (cpuops.v)
% mpyop (mpyop.)
x. slowmpy (slowmpy.v)
div (div.v)
dcache (dcachew)
x. iscachable (iscachablew)
pipemem (pipermem.v)
memops (memops.v)
whdblpriark (whdblpriarb.v)

=]

PucyHok 20. OKHO nepapxum npoekTa

OkHo 6ubnuomek npoekma (PucyHok 15-3, PucyHok 21) ctpyktypupyeT HDL-onucaHuns npoekta B Buage
6mbnmotek. [laHHaa ocobeHHOCTb HeobxoamMmMa AN HEKOTOPbIX NTOrMYECKMX CUHTE3aTopoB. 1o ymonyaHuto
OKHO COLEPXUT eOUHCTBEHHYI0 BubnuoTeky «worky». [Insa gobaBneHnsa HoBbIX GUONMOTEK NN NepemMeLLeHns
davinoB B yxe CyllecTByloWmne, He06X0OMMO BbI3BaTb KOHTEKCTHOE MEHI0 W BbibpaTb MNyHKT «3agatb
Gubnunoteky». B KOHTEKCTHOM MeHo BubnunoTtekn (BbidbiBaeTcd wenykom NKM) goctynHa onumsa yganeHus
6ubnuotekn. lMocne ypaneHns OubnmoTekn, BCce hannbl, Haxogsdwmecs B Hew, OyoyT nepemeLleHbl
B OMGNMoOTEKY NO YyMOMYaHuio.

Bubnwotern npoekra

BrBnuoTtekn

n
* L% work

TekcTOBbIV peaakTop

faw

&

PucyHok 21. OkHO 61bnmoTek npoekTa

Pedakmop mekcmosbix ¢patnos (PucyHok 15-4, PucyHok 22), koTopbli obnagaeTt crnegylowmmm

BO3MOXHOCTAMMU:

. MoaceeTka cnHTakcuca ansa aseika Verilog n Tcl;

e  ABTopobaBneHue OTCTyna paBHOTO OTCTYMY NpeablayLlein CTPoKy;

e  KoHTeKCTHOe MeHIo (NoBTOpsieT MeHi «PedakTnpoBaTb»);

e  Howmepa cTpok;

° BblgeneHne TekyLlen cTpoku;

Bepcua 0.1

C1p. 45



5400TCO015 PykoBoactBo nonb3oBatens X-CAD

o lMopaepskka ropsaunX KnasuL;

e [lonck n 3ameHa B hanne (4yBCTBUTEMbHOCTb K PErMcTpy, MNOUCK MO PEryrisipHOMY BblpaXKeHUIo,

3amMeHa 0gHOro UK BCeX BXOXOEHUN).
"~ I
o [loggepxka pexuma 3axsaTta u nepetackmeaHusa dannos (Drag’n’Drop).

fav X | fasyn_yv X | fasyn_yxmaptcl X

1 timescale 1ns/100ps /file fa.v
2
3 module fa ( input a, b, c, output sum, carry ),

4
5 wire def,
]
7 xor(sum,a,b,c); Haaag Ctri+Z
8 and(d,ab); y R
9 and(eb,c): Brepeg Ctrl+Y, Ctrl+Shift+Z
10 and(f,a,c); o, Bhipeaats Ctrl+X
:; or(carry,d.e ), Konupoeats Ctrl+C
13 endmodule I Berasums Ctrl+V
X Vaanute Del, Backspace
Beigenuts Bce Ctrl+A
£ Haiimn Ctrl+F
B Haiitu u aamennts Ctri+H
A WpndiT peaaktopa

| Aa Haiitn:

[k

3amMeHnTk:

PucyHok 22. TeKCToBbIV peaakTop

OkHO «BbiBOA»

| v

OkHO «Bbigod» (PucyHok 15-5, PucyHok 23) — OKHO C TpeMmsi pexvuMamu paboTsl: «BeiBoa», «Owmnbkm u
npegynpexaeHusa» u CcnuMcok owunbok. Bblbop pexuma ocylecTBNAeTcA 4epe3 BbiNagarolmi CNUCOK

«TekyLlee OKHOY.

B pexume «BbiBog» B OKHO nepeHanpaBnsieTcd BeCb TEKCTOBbIN BbIBOA MpOrpamm, KoTopble Obinu
3anyLeHbl B npouecce paboTbl MapLUpyTa, a Takke MHpopmauus 0 Havarne 1 3aBepLUeHnn paboTbl nporpamm,
MX MYTU N CTPOKM BbI30BA, a Takke koAbl 3aBepLueHns. B gaHHOM pexrme nogaepxmBaeTcs NOACBETKa CTPOK
c owwmbkamn M npegynpexaeHnamun, a Takke c knodveBbiMu cnoammn «OK», «STOPPED», «ERRORY,
«WARNING», 1 cTpokon ¢ nMeHeM co3gaHHoOro dparna npowuvsku. Becb BbiBOA, cogepXaluncsa B OkHe

B pexxmume «BbiBOa», coXpaHsieTcs B dhaiin «uMs_fMpoekma.log» B AMPEKTOPUM NMPOEKTa.

Brisog,
Tewkywee okHo: || Brisog v

“#% ®c run cap prepare started, time: 14:55:49 ...
“#% xc run cap prepare finished, time: 14:55:49

~~~ Write fa.xspc spice Xspc

~~~ Write fa.xsp spice xsp

-—— "C:/¥-CLD/=zrc/zcripts/xa", version 1.9, finished
~ee Time ®xc guit: 14:55:50

e

X-core —- [CE]

PucyHok 23. OkHo «BbiBOg»

@
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Pexum «Owubkn u npepynpexneHwsi» npegHasHadyeH TONMbKO Ans BbiBOAA CTPOK C OlIMGKamu U
npeaynpexaeHusMn nporpaMm. Becb ocTanbHoW BbiBOA 34eck oTobpaxeH He OyaeT. MNoacBeTka CTPOK
aHarnornyHa pexvmy «BoiBog».

B pexume «Cnmncok owmnbok» OKHO, Takke, Kak u B pexume «OWMOKN 1 NpeaynpexaeHus», COAepXunT
TOMNBKO OLWMOBKM M NpeaynpexaeHus, nonyveHHble B pesynbTate pabotbl nporpamm. OKHO nogdepxusaeT
(no asonHomy wenuky JIKM) nepexod K CTpoke, Bbl3BaBLUel OWMOKY unu npegynpexaeHne. OgHako 3aech
OyayT oTpaxeHbl COOBLUEHUA TOMbKO TeX MmporpaMmm, KoTopble noggepxusatotca nporpammon X-CAD.
Ha paHHbIN MOMEHT NogaepXxuBaloTca cneayowme nporpaMmmel: Yosys u lcarus Verilog.

B okHe Takke MMeeTCcs KHoMKa OYMCTKM OKOH BbIBOAA, pacnonoxeHHada paaoM C 3rieMEHTOM Bbl60pa nons.

CraTycHas cTpoka

CmamycHas cmpoka (PucyHok 15-6) cnyxut gns BbiBoga MH(OPMaUMOHHbIX coobLieHunin. Hanpumep,
coobLLieHNEe 0 FOTOBHOCTU NPOEKTa, CTPOKA BbI30Ba NocriegHern NporpaMmmbl, MOACKa3ka MMEHOBAHUIM MYHKTOB
MEHIO 1 ap.

HacTpoiiku 3anycka

AkTuBauus nyHkta «HacTporikm 3anycka» MeHo «3anyck» (Mnv COOTBETCTBYIOLLEWN KHOMKW Ha naHenu
WHCTPYMEHTOB, UMM MYHKTa KOHTEKCTHOrO MEHIO MPOEKTa) OTKPbIBAET OKHO HACTpoek 3anycka (PucyHok 24),
roe cogepXatcs HaCTPOWKM NapameTpoB CMHTE3a U MapLupyTa B LIEeMoM.

BknoyeHme/oTknNoYeHE onuum Nponcxoaut nytemMm aktmsauum kHonku «da/Het». Ecnn BoibpaH BapmaHT
«HeT» (kHONKa oKpalleHa cepbiM LBETOM) - OMLMSA OTKIIOYEHA M HE MOBNUSAET Ha paboTy MapLipyTa; a ecnum
BblOpaH BapuaHT «[a» (kHOMKa oOKpalweHa 3eneHblM LBeToM) - onuus OydeT akTvBHa M BHeceT
COOTBETCTBYIOLLME U3MEHEHMSA B paboTy mapLupyTa.

Ecnu onuus TpeGyeT BBoAa AOMNONHUTENBHON MHGOPMaLWK, HO B NMosie He yKa3aHo 3HayeHue, nosne byaet
noacBeYeHO KpacHbIM LIBETOM.

Ecnu nocne BHeCeHUS1 UIBMEHEHNIN OKHO 6yp,eT 3aKpbITO NOCpeacTBOM CUCTEMHOWN KHOMKM 3aKpbITUA OKHA,
BCNIbIBET cooOLleHMe C npeanoXeHnem CoxXpaHUTb U3MEHEeHUA, OTMEHUTb U3MEeHEeHUA U OTMEHUTb
3aKpbITNUE OKHa.

Takxke, B OKHe HacTpOoekK 3arnycka MOXHO C6poCUTb HACTPOMKM A0 3HAYEHUI MO YMOMNYaHUIo.
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L Hactpoiikn zanycka x

Hactpoiikn 3anycka

WMHECTpYMEHT CUHTE3E Y++ -
MapLupyt LIB -
YenoeuA pabotel PtcW1.80T25 -
Mcnoneaoeare coficTBEHHLIR CKPUNT CHHTE3a Her

OBbwme HaCTPORKM

333tk UMEHE BeIXOAHEIX faiinos [-o] Her

KnacTepuzauma sneMmeHToB

OTknoUNTE 0BbeAHHEHME NOTUKN W TPUITEPOE [-nojain] Het
Mcnoneaoeate daiin knactepuzagyun LE [-e] Het
Wcnoneaoeate daiin knactepuaagun LAB [Hab] Het
OTkntounTe napHoe obbesnHeHwe LE [-le_union] Her
3ajate MakcumaneHoe konudecteo LE e LAB [-cl_lab_size] Het 1 =
3ajate MakcumansHoe konudecteo LAB [-cl_no_labs] Her 1 =

Wcnoneaoeate daiin pasmewedna [0 Aveek
Wcnoneaoeate dain pasmewenna LAB

Wcnoneaoeate daiin pasMelleHnA Makpo-onokos

Wcnonsaoeate daifin pasMelleHWA BoaX INEMEHTOB

OTKNHOUNTE anropuTM MoLenipoBaHna oTHura

BE,D,ETh MHOAWTENE UWKNOB MOOENWPOBAHWA OTHWra

Mcnoneaoeate dalin NnopALKa TPACCHPOBKK Lenei
PathFinder: ©akrop ucTopuin noncka nyTi
PathFinder: ®akrop wipada noncka mytn
PathFinder: MakcumankHeId BeC AvTi

©) 3HaueHwA no YMONUYaHWH

Pazme WEeHHE 3NeMEHTOB

[inout]
[-lab_place]
[-macro]
[-el

[-sa]

[-sa_Im]

Het
Her
Het
Her
Het
Het 1

TpaccHpoBKa MemCcoeOWHEHHA

[-order]
[+v_h]
[+_p]

[-path wl

Het

Her 0,10
Her 0.50
Het 300

OTtmena

PucyHok 24. OkHO HacTpoek 3anycka
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Mpumep paboTbl NporpamMmmbl

3anyctute nporpammy W aktuBupynte KHomky «CosgaTb npoekT». locrne aToro OTKPOeTCcs OKHO
C NapameTpamu CO3[aHusl HOBOTO MPOeKTa.

3anonHuTe Bce Heobxoaumble nons. Ha gaHHOM aTane MOXHO A06aBWTb HEOOXoAMMbIE ddaisbl B MPOEKT.
Ons aToro HeobxoAMMO HaxaTb Ha KHOMKy «[ob6aBuTb» M BbibpaTtb dannbl. Pannel Takke MOXHO Oyaet
[obaBuTb 1 nocrne co3aaHus npoekTa. [ns co3gaHus npoekta HeobxoauMo HaxaTb Ha KHoMKy «Co3gaTby.

Mocne atoro oTkpoeTcH rnaBHoe okHO. [ina npumepa 6bin cos3gaH npoekT ¢ nmeHem «fa_test» (PucyHok 25).

Mocne co3pgaHusa NPOEKTa OTKPOETCA rNMaBHOE OKHO NporpamMmmbl.

I@ Hoeblii npoext

Llenesoi kpuctann | 5510XC1T (5510XC)

Ouperropua |C:/X-CAD/Projects

ma (fa_te st‘

CoagaHne npoekta

Monnwii nyTe (C:/X-CAD/Projects/fa_test/fa_test xcprj

V| CoanaTk AMPEKTOPUID NPOeKTa

[onoBHOR MOAYNE

[N ofaenTs NpoekTHEIE (ains

B nanky lima MonHelit NyTE

18 Coapate npoexT

PucyHok 25. Co3faHve TeCTOBOIo NpoekTa

Mocne co3gaHusa npoekTa, MOXHO A00aBUTb HeobxoauMmble dannbl onMcaHust cxemM Ha s3blke Verilog.
Ons atoro npumepa 6bina B3ATa cxemMa «fa_test» n3 Habopa TectoBbix cxem Icarus Verilog (PucyHok 26).

CuHTESpOsaHHbIE OnMcaIA
Tectossie opynn

Verilog moaenuposanite
Bpewmenroe Mogenuposanie
Pasnewenue

Toaccuposka

Spice MogempoBare
MporpakmposaHme

Brisog
Tekylee okHO: El BuiBog,

OBo3pesare OBo3pepatens AWpeKTop..

XC Project: fa_test --- Di/Programs/x-cad_v17/src/test_icarus/fav

®aiin Pesaktposars Bug Mpoexr 3anyck Wucrpymentsr Okvo  Momowss

LLLINEIELL 4cnXE 88
OfBoapesarens npoexkta fav X
Mpoext
¥ U fa_test (5400TP0O4) 1 timescale 1ns/l1@@ps //file fa.v
v HDL enncanua 2
b fav 3medule fa ( input a, b, ¢, output sum, carry );

a
//wire d,e,f;

@~ o

xor(sum,a,b,c);
and(d,a,b);
and(e,b,c);

10 and(f,a,c);

11 or(carry,d,e,f);
12

13 endmodule

o

- a

Wepapxna npoekTa
Wepapxna
¥ fa(fay)

Bubnuotekn npoexTa
Bubnnorexn
> U8 work

faw

X

=]

]3]

=1

PucyHok 26. OKHO npoeKTa € 3arpyXeHHbIM hanniom cxembl «fa»
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Ha naHHOM aTane MOXHO 3anyckaTb NPOEKT C NapamMeTpamMu Mo YMOMYaHWIo, HaXaB Ha KHOMKY «3aryck»
(c 3eneHoi cTpenkoit), NMM6o NpeaBapUTENbHO M3MEHUTbL HACTPOMKM B COOTBETCTBYIOLLEM OKHe («HacTpoiiku
3anyckay). [ocne aToro Ha4yHeTCs BbINOSIHEHME MaplupyTa. Ecnu B pesynbTaTe paboTbl He 6bifo oWKMGOK,
B Manke npoekTta 6yayT CreHepnpoBaHbl Takue dpainbl Kak: MPOMEXYTOYHbIe ONucaHwns, daiinbl pasmeLLeHnst
3MEeMEHTOB Ha KpucTanne v NpoLwmneku (PucyHok 27).

Onsa BbinonHeHnss CBA HeoOXOAMMO BKIMHOYWUTL €ro B HacTpomkax onumen «3anycTuTb CTaTUYECKWUi
BPEMEHHONM aHanM3» M 3adaTb CMNUCOK TaKTOBbLIX CUTHAINIOB CXEMbl, CMUCOK 3HAYEHUN NEepUOdOB TaKTOBbIX
CUrHarmnoB, MakCUMarbHYI0 BpeMsi NpubLITUS CUrHana Ha BblIXOAbl CXxeMbl 1 apyrue onumm CBA.

XC Project: fa_test --- D:/Programs/x-cad_v17/src/test_icarus/fa.v — [m} X

®aiin  Pegawtwposate Bua Mpoext  3anyck  Whctpymentor  Okno  Momowge

& B =l 4 o hXE B8 % JegE0m
Ofo3apeEartent NpoexTa @& | 5y X MepapxuA npoekta @
Mpoexr Wepapxua
v U@ fa_test (3400TPDS4) 1 timescale 1ns/1@@ps //file fa.v ¥ fa(fav)
- HDL enucatua 2
b X fav 3 module fa ( input a, b, c, output sum, carry };
hd CHHTEINPOBAHHEIE OMUCAHWA 4
bV fasyn_yw 5 //fwire d,e,f;
bV faxmap.tcl 6
TecToBbIE MOAYN 7 xor(sum,a,b,c);
v Verilog Mmogennposatne 8 and(d,a,b);
= faxmap.libv 9 and(e,b,c);
BpemeHHoe MOAENMpOBaHIE 10 and(f,a,c);
A PazmelyeHme 11 er(carry,d,e,f);
= fa.placetc 12
Tpaccuposka 13 endmodule
- Spice mogenuposanne BubnuoTtekn npoekta [E]ES]
= faxsp BuBnnotexu
= faxspc > L4 work
hd Mporpammnpoeanne faw
= fa.bitnum
OfBospesare... OBoapeeatens AUpPeKTop...
Brisog @&
Tekylyee okHO: Brieog v |
#%% Check default rail connection - wdd! A

* xc_run route finished, time: 14:55:4%5
~~~ Write fa.bitnum BITNUM
* ®C_run cap prepare started, time: 14:55:45 ...
* ®c_run cap prepare finished, time: 14:55:495
~rnee Write fa.xspec spice xmspco
~ree Write fa.xsp spice =sp
—-—— "C:/¥-CAD/src/scripts/xa", wversion 1.9, finished
~~~ Time xc quit: 14:55:50

X-core -- [ 1

L] L3
KC args: C/X-CAD/sre/scripts/xa -i C:/X-CAD/Projects/fa_test/fa.syn_y.v -lib -ptc

PlllcyHOK 27. OkHO NpoeKTa nocrie OKOH4YaHuA BCexX npoLeccos

Mocne Toro, kak 3aBepLUMTCS 3Tan CUHTE3a U CTEHEPUPYETCS CUHTE3VPOBAHHOE OMNMCaHWUE NPOEKTUPYEMON
CXEMbl, MOXHO YCTaHOBUTb AaHHbIA pain B kayecTBe rnaBHOro («CUHTE3MpPOBaHHbIE OMUCAHUS» —
«YCTaHOBUTbL Kak Tekyluii»). B aTom cnydae, npu 3anycke MapLupyTa, aTan cuHTe3a GyaeT nponylieH, u
cpa3sy GyaeT ocyLlecTBreH 3anyck nporpaMmbl XA. 3To MOXeT GbITb YA0GHO Npyu HEOBXOAMMOCTU CPaBHUTL
pe3ynbTaThl paboTbl MapLUpyTa C pasHbIMU NapameTpaMu a4pa.
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Mcnonb3oBaHne BHEWWHUX NporpamMm

Mporpamma X-CAD npepocTaBnsieT BO3MOXHOCTU Anst paboTbl ¢ BHEWHUMM nporpammamu: X-Place,
Icarus Verilog n GTK Wave.

Ona Kaxpgow BHELWHEW nporpaMmbl, Ha MaHenu WHCTPYMEHTOB U B MeHI «WUHCTpYyMEHTbI», €CTb
COOTBETCTBYHOLLAA KHOMKA, KOTopasi OTKPbIBAET OKHO C HACTPOIKaMu 3arnycka 3Tol nporpaMmbl. B Takom okHe
NPUCYTCTBYIOT Creaytolime 3NeMEeHTbI: UMsI MporpaMMbl ¥ COOTBETCTBYIOLLAS MKOHKA, KpaTKOe onucaHue,
Habop HacTpoek 3amycka, nore AOMNOMHUTEMNbHLIX ONUUIA (Ha cryyaid, ecriv nonb3oBaTento HyXHbl Apyrue
onuuu, He NPeaCcTaBneHHbIE B OKHE), Nomne C pe3ynbTUpYIoLLEen CTPOKOW Bbi30Ba NPOrpamMmbl U KHOMKM:

«"®¥'3Ha4yeHmns No yMonyaHuio» - BO3BPALLAET BCe HACTPOMKM K 3HAYEHMAM MO YMOMYaHMIO;
* ~
«YucTein 3anyck» - nporpamma 6yaeT Bol3aBaHa 6€3 aprymMeHToB;

« 3anyC|<» - 3anyckK nporpamMmmbl CO BCEMU TEKYLLNMU HaCTpOIZKaMVI 3anycka.
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Icarus Verilog

Icarus Verilog - KOMIMNsaTop u cuMynaTop si3blka onucaHust annapatypbl Verilog ctangapta IEEE-1364.
Icarus Verilog nMeeT orpaHnyeHHy0 NoaaepKKy BPEMEHHOro MOOENMPOBaHWS U BpEMEHHOW nHdopMaumm
0 cxeme B popmaTe Standard Delay Format (SDF). ®opmat SDF — ato ctangapT IEEE ans npeacraBnenus
N MHTEpnpeTauumn BPEMEHHbIX AAHHbLIX AN MCNOMb30BaHUS Ha ftobom aTane npouecca NPOeKTUPOBaHUS
3NEKTPOHUKN. BpemeHHOe MopenupoBaHue MOXeT ObiTb MOMe3HO ANS BbISBNEHUS NOXHbLIX MyTEN U
NX NPOBEPKMN.

Ona 3anycka mopenuposaHus Verilog-onucaHua ¢ nomouwbto lcarus Verilog Heo6xoaumMo BbINONHUTL
cnegywoLine oencTeus:

1. pobGaButb B nanky «TecToBble Moaynuy» TecToBbii Moaynb (testbench) ¢ onvcaHvem BxoOHbIX
BO34eNCTBUI OS5 TECTUPYEMON CXEMBbI;

2. yCTaHOBUTb A00aBMEHHbIV TECTOBbIA MOAYSb C BXOAHbIMU BO3AEWCTBUSAMM MOAYIIEM BEPXHEro
ypoBHs (PucyHok 28);

OBo3peBaTEND NPOEKTE 3]
MpoekT
» @l 5400TC (5400TCO15)
- HOL onucaHwa
- -,!. arc3dy
& aczz
CMHTE3MPOBSHHEIE OMMCEHMA
- TecToBRIE MOAYA
- -,!. th_cre3a.w
& tb o3z

PucyHok 28. OnpegeneHue Moaynsi BEPXHEro YpoBHS! B OKHe o6o3peBaTens npoekTa

3. pobaButb B UCxogHbIN KoA TecTtoBoro moayns (testbench) ctpoku anst dopmmnpoBaHusa BpeMEHHbIX
ounarpamm B dpopmate VCD:

initial begin
$dumpfile("<vcd_file_name>.vcd");
$dumpvars(0,<tb_module_name>);

end

roe:
<vcd_file_name> — UMS BbIXOAHOTO (hanna;

<tb_module_name> — 1Msa TecToBOro Moaynsi BEPXHEro YpoBHS;

®

1. oTKpbITb OKHO 3anycka Icarus Verilog («MHCTpyMeHTbI» — « = Icarus Verilog»), BeiGpaTh HyXHbI chann
M3 BbINagaloLEro cnucka «TecToBbin hanny» 1 BbiOpaTh HYXHbIA MOOYMb U3 Cnncka «TeCTOBbIN
MoayIb»;

2. BblbpaTb Heobxoaumble annbl C ONMMCAaHNEM NMPOEKTHON CXeMbI A1 MOAENMPOBaHNS;

3. HaxaTb Ha KHOMKY «3anycTuTby.
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MogenupoBaHue Verilog onucaHus NpoeKkTpyemoro yCTporucTaa ¢ nomolubto lcarus Verilog moxeT 6bITb
BbIMOMHEHO B YeTbipex Bapuauusix, NMocrne NPOXOXAEHUs pas3fuyHbIX 3TanoB npoekTupoBaHusa B JTINC.
BapuvaHTbl MogennpoBaHus:

1.

MogenunposaHune RTL onucaHus. BeinonHaeTca ans noseaeH4eckoro MoaenmpoBaHus u popmanbHon
BepUUKaL MM NCXoQHOro onucaHmnsa npoekta Ha yposHe RTL.

MOD,EJ'IVIpOBaHVIe CUHTE3NPOBAHHOIO ONMMUCaHuA. BbinonHsetcs ans BepVICpVIKaLI,VIVI pe3ynbTaTtoB
JTOrM4eckoro cnHTesa npoeKTMpyeM0|7| CXEMbl.

MogenupoBaHue CTPYKTYpHOro onucaHuda. BeinonHsetca pgna  Bepudmkauum  pesynbTaTtoB
TEXHOMOrMyeckoro oTobpaxkeHnsa npoekTupyemom cxemol B 6asnc anemextos MJINC.

MogenupoBaHue CTPYKTYpPHOrO OMMCaHUA MNocne TpaccuMpoBKW. BoeinonHseTca ana duHanbHoOm
BepuduKaLnm NPoOEKTUPYEMON CXEMbI, NOCIE TOMOMOrMYEeCcKoro CUHTE3a.

MopenupoBaHue RTL onucaHus

[ns npoBeaeHus noeegeH4Yeckoro MogenupoBanms RTL onucaHnua Heobxoanmo BbiOpaThb crneayowui
Habop channoB B okHe «BxogHbIv dhannbly ans 3anycka lcarus Verilog (PucyHok 29):

dann c TectoBbiM Mogynem (testbench);

McxogHble hainbl ¢ onMcaHnem npoekTa.

# Hacrpoiiku Icarus Verilog *

CaEs

TecToswiA daiin D: fXCAD/srcfexamplesfCOMMONth_cre32.v > AobasnTe
TecToBkIA MOLYNb th_cre32 =
Dain MyTs LofiaenTs
TecToBble daiinel
V| th_cre3zwv D: X CAD/srcf/examples/COMMONftb_cre32.v ¥YaaniTe
DEANEI NPOEKTS
V| a3z D: fXCAD/src/examples/COMMON fare32.v

BuBnmoTeuHse daline
V| XC2M_IO_Ptcv1.20M25.v D:fXCAD/srcflibrariesXC2M/Ptcy 1, 20T25/XC2M_I0_Ptcvl, 20T25.v
V| XC2M_IP_PtcV1.20T25.v D:/MCAD/src/libraries/XC2M/Ptcy 1, 20T25MC2M_IP_Ptcy 1, 20T25.v
V| XCZM_LE_PtcV1.20T25.v D:/MCAD/src/libraries/XC2M/Ptcy 1. 20T25XC2M_LE_PtcV1. 20T25.v

BxoaHeie daine V| XC2ZM_RE_PtcV1.20T25.v D:/XCAD/src/libraries/XC2M/Pcy 1, 20T 25/XC2M_RE_PtcV1, 20T25.v

| BrntounTe noaaepmy Spedfy |V

AononHUTENEHbIE ONLMK 3aNYCcKa

OTMeHa 3anycTHTE

PucyHok 29. 3anyck mogenupoBanunsa RTL onucanus

MOAeﬂVIpOBaHVIe CUHTEe3NpoBaHHOIo onucaHusa

,U,J'Iﬂ npoBeaeHuna nosegeH4YeCckoro MmogenmpoBaHna CUMHTE3NMPOBAHHOIO OnncaHnA H606X0.EI,VIMO Bbl6paTb
crnepywowmii Habop dannos B okHe «BxogHein channbl» ansa 3anycka Icarus Verilog (PucyHok 30):

darin ¢ TectoBbiM Mogynem (testbench);

CuHTe3sunpoBaHHble halinbl C ONUCaHNEM NPOEKTa.
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CuHTesmpoBaHHble hanribl MOryT UMeTb PasfnuyHbii CyddUKC, B 3aBUCMMOCTM OT UCnonb3oBaHHoro 10
ONsl TOTMYECKOoro CMHTe3a:

e  *.syn_y.v - chann c pesynbTatamMm JIOTMYECKOro cuHTe3a YOosys;
e  *.syn_gen.v - dpann ¢ pedynbTatamu norm4eckoro cuHtesa Cadance Genus;
e *syn _dc.v - dpann c pesynbTatamu fiormdeckoro cuHtesa Design Compiler.

Mpu 3anycke MOAENUPOBaAHMS CUHTE3NPOBAHHOIO OMMCaHUs OyayT WCNONb30oBaHbl YCPEeAHEHHbIe
3aepXKKN M3 KOHCTPYKUMIA specify, 3agaHHble B Verilog 6GMGnnoTekax MCMOMb30BaHHbIX 3MEMEHTOB.
[na npoBefeHus mogenvpoBaHus 6e3 yyeTa aTux 3agepkek Heo6XoAUMO CHATb ranoyky ¢ onuum « BknounTb
noanepxky Specify».

# Hacrpoliku lcarus Verilog X

TecToBkI daiin D: fXCAD/arcfexamples /COMMONftb_crc32.v = HobasuTe
TecToBbIi MOAYNb th_cre32 bt
daitn Nyt NobasuTe
TecToBble Gakns
v th_crcizv D: fXCAD/srcfexamples /COMMONftb_crc32.v Yaanute
Dainsl NpoexKTa
re32y D:XCAD/srcfexamples /COMMONMfore32. v
W oore32syn_y.w D:XCAD/Projects/POLfcre32jcre32.syn_y.v
32 gatewy D XCAD/Projects/POLfcre32/ore32.gate. v
crc32 routed. v D: XCAD/Projects/POIfarc32/arc32. routed. v
. BubnuoTeYHele haknsl
BxonHbie dainb V| XC2M_IO_Ptcy1,20T25,v Di/XCAD/erc/libraries/XC2M/Ptcy 1, 20T25/XC2M_IO_Ptcy 1. 20725,y

V| XC2ZM_IP_PtcV1,20T25.v  D:/XCAD/src/libraries/¥C2M/PtcV 1, 20T25/XC2M_IP_PtcV 1, 20T25.v
V| XC2ZM_LE_Ptcy1.20T25.v D /XCAD/src/libraries/XC2M/PtcV 1, 20T25/XC2M_LE_Ptcy1, 20T25.v
V| XC2ZM_RE_PtcV1.20T25.v D:/XCAD/src/libraries/XC2M/PtcV 1. 20T25/XC2M_RE_Ptc1, 20725,y

| BruounTe noaaemky Specfy v

OTmeHa SanycTuTh

PucyHok 30. 3anyck MogennpoBaHNsa CUHTE3MPOBAHHOIO ONUCAHUS

MoaenupoBaHue CTPYKTYPHOro onucaHusi

Ona npoBegeHMs NoOBedEHYECKOr0  MOAENUPOBaHWS  CTPYKTYPHOrO  OMMCaHWa nocre  dTana
TEXHONorm4eckoro otobpaxeHuss Heobxoammo BbibpaTb crnegywowmini Habop darnoB B okHe «BxogHbin
dannbi» ansa 3anycka lcarus Verilog (PucyHok 31):

e  ®ain c TectoBbiM Moaynem (testbench);
e  CuHTe3npoBaHHble daisibl C ONMCaHNEM MPOEKTA.
K cuHTe3anpoBaHHbIM hbannam ans AaHHOro BMaa MoLeNuMpoBaHUs OTHOCATCS:

e  *gate.v - pann CO CTPYKTYPHbIM OMUCAHMEM MPOEKTa Ha BEHTUINILHOM YPOBHE B MEPaPXMYECKOM
BMOE Nnocne atana TEXHOOrM4eckoro otobpaxeHus B TepmuHbl anemeHTtos MNJTAC;

o *flat.gate.v - dann co CTpyKTypHbIM ONMcaHMeM NpoekTa Ha BEHTUNBHOM YPOBHE B MNNIOCKOM BuUAe
nocre atana TeXHONorM4eckoro otobpaxeHusa B TepmuHax anemenTos MNJINC;
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e *xmap.glib.v - onuuoHanbHbI dann ¢  BGUBNNOTEKON  OOMONMHUTENbHBLIX  3NIEMEHTOB,
3a4eMCTBOBaHHbIX NPY TEXHOMNOrMYECKOM OTOBPaXKeHUuN.

Mpu 3anycke MOAENWPOBaHUA OMUCAHUS B MepapxXmyeckoM Buae HeobGxoaMmo eceada Moakno4yaTtb
GUGnNMoTEKY AOMONMHUTENbHbBIX 3NTIEMEHTOB, B TO BPEMSs KaK A1l MOAENPOBaHUA ONUCaHKs B NIIOCKOM BuAe
3TOro Aenatb He TpebyeTcs.

JaHHbI BUA MOAENUPOBaHNA MOXET OblTb 3anyLleH ¢ y4eTom 3agepkek B oopmaTe SDF, nonyyveHHbIx
B pesynbTaTe CTaTMYeCcKOro BPeMEHHOro aHanusa. [ns atoro Heobxoaumo ybeautbcs B MOOKMHOYEHUM
cooTBeTcTBYtowero SDF channa B CTPYKTYPHOM OMMCaHMM C MOMOLLbIO KOHCTPYKL MK initial:

initial $sdf _annotate("<file_name>.gate.sdf");

[ns nposegeHvns mopenupoBaHus 6e3 ydyeTa 3TUX 3afepKeK HeobXOAMMO CHATb ranoyky ¢ onumu
«BkntounTb nogaepxky Specify», nnbo 3akoMMeHTUpoBaTb KOHCTPYKLUMIO initial B Verilog onucaHun.

® Hacrpoliku learus Verilog X

{CARYS

TecToBbli dakn D: fXCAD/srcfexamples /COMMONfth_crc32.v = Hobasute
TecToBkIi MOAYNb th_cre32 .
Dain MyTe NobasuTte
TecTosble haknb!
W th_orc32w D: X CAD/arcfexamples /COMMONftb_crc32.v YaanuTs
DEINEI NPoEKTS
ac3dv D: XCAD/srcfexamples /COMMOMfarc32.v
ac32syn_y.v D: CAD/Projects/POLforc32farc32.syn_y.v
V| crc32.gate.v D XCAD Projects/POLfcre32 orc32.gate. v
cre32. routed. v D:XCAD/Projects/POLfcre32jcre32.routed. v
; BrbnuoTeuHse daingl
BxoaHsIe dafins! V| XC2ZM_IO_PteV1.20T25.v D:fXCAD/sre/libraries/XC2M/Ptc 1. 20T25/XC2M_IO_PtcV 1. 20T25.v

V| XC2M_IP_Ptcy1.20T25.v  D:/XCADfsrc/libraries/XC2M/PtcV 1, 20T25/XC2M_IP_Ptcy1, 20725,y
V| XC2M_LE_PteW1.20T25.v D /XCAD/src/libraries/XC2M/Ptcy 1, 20T25/XC2M_LE Py, 20725,
v XC2ZM_RE_PtcV1.20T25.v D:/XCAD/src/libraries/XC2M/PtcV 1, 20T25/XC2M_RE_PtcV 1, 20T25,v

| BrntounTe noaaepwiy Specfy v

HONONHKTENBHBIE OMNLWMA 38Ny CKE

OTmeHa 3aNyCcTHTL

PucyHok 31. 3anyck MoaenuMpoBaHusi CTPYKTYPHOFO onucaHust

MoaenupoBaHue CTPYKTYPHOro onucaHusi Nocrie TpacCMpoOBKU

[na npoBegeHMs NOBEEHYECKOr0 MOAENUPOBaHNS CTPYKTYPHOrO OMMCaHMSA Mocre 3Tana TpacCUpOoBKY
B MJINC Heobxogumo BeiOpaTh cneayowmnn Habop annos B okHe «BxogHbin dannel» ans 3anycka lcarus
Verilog (cm. PucyHok 32):

e  ®awnn c TecTtoBbIM Mogynem (testbench);
e  CuvHTe3anpoBaHHble chalnbl C ONUCaHNEM NPOEKTa.
° K cnHTe3npoBaHHbIM hannam gns AgaHHOro Buga MoaenmpoBaHust OTHOCATCS:

e  *routed.v - pann co CTPYKTYpHbLIM OMMCaHWEM MPOEKTa Ha BEHTUIIBHOM YPOBHE B epPapXnyeckomM
BMae nocne atana tpaccuposku B MINC;

Bepcusa 0.1 C1p. 55



5400TCO015 PykoBoactBo nonb3oBatens X-CAD

o *flat.routed.v - pann co CTPYKTYpHbIM OMUCAHWEM MNPOEKTA Ha BEHTUITIbHOM YPOBHE B MIOCKOM
Buae nocne arana tpaccuposku B MNJINC;

e *xmap.glib.v - onuuoHanbHbI dann ¢ BGUBNNOTEKON  OOMONMHUTENbHBLIX  3NEMEHTOB,
3a4eMCTBOBaHHbIX NPY TEXHOMNOrMYECKOM OTOBPaXKeHMH.

Hpm 3anycke mMmoaenmpoBaHuA onncaHnA B UepapxmyeckomMm Buae HeobxoaMmMo ecea0a NoAKIK4YaTb
6I/I6J'IVIOTeKy OOMNOJIHUTEIbHbIX 3J1IEMEHTOB, B TO BPEMA KaK Anld MoaennpoBaHnd onncaHuna B Ni1OCKOM BUae
9TOro genatb He Tpe6yeTcs4.

[aHHbI BUA MOOENUPOBaHMS MOXET ObiTb 3anyLueH ¢ y4eTom 3agepxkek B popmate SDF, nonyyeHHbIx
B pes3ynbTarte CTaTM4YecKoro BPEMEHHOro aHanusa. [ns atoro Heobxoammo ybeouTbCs B MOAKIIOYEHWUU
cootBeTcTBytoLero SDF danna B CTpyKTYpPHOM OMMCaHWUM C MOMOLLbIO KOHCTPYKL MK initial:

initial $sdf_annotate("<file_name>.routed.sdf");

Ons nposegeHvns mogenupoBaHus 6e3 yyeTa 3TUX 3afdepKeK HeobXOAMMO CHATb ranoyky ¢ onumu
«BkntounTb nogaepxky Specify», nnbo 3akoMMeHTUpoBaTb KOHCTPYKLUMIO initial B Verilog onucaHun.

® Hacrpoliku learus Verilog X

i, S

TecToBbli dakn D: fXCAD/srcfexamples /COMMONfth_crc32.v = Hobasute
TecToBkIi MOAYNb th_cre32 .
Dain MyTe NobasuTte
TecTosble haknb!
W th_orc32w D: X CAD/arcfexamples /COMMONftb_crc32.v YaanuTs
DEINEI NPoEKTS
ac3dv D: XCAD/srcfexamples /COMMOMfarc32.v
ac32syn_y.v D: CAD/Projects/POLforc32farc32.syn_y.v
cre32.gate.v D XCAD Projects/POLfcre32 orc32.gate. v
v | cre32routed.v D:XCAD/Projects/POLfcre32jcre32.routed. v
; BrbnuoTeuHse daingl
BxoaHsIe dafins! V| XC2ZM_IO_PteV1.20T25.v D:fXCAD/sre/libraries/XC2M/Ptc 1. 20T25/XC2M_IO_PtcV 1. 20T25.v

V| XC2M_IP_Ptcy1.20T25.v  D:/XCADfsrc/libraries/XC2M/PtcV 1, 20T25/XC2M_IP_Ptcy1, 20725,y
V| XC2M_LE_PteW1.20T25.v D /XCAD/src/libraries/XC2M/Ptcy 1, 20T25/XC2M_LE Py, 20725,
v XC2ZM_RE_PtcV1.20T25.v D:/XCAD/src/libraries/XC2M/PtcV 1, 20T25/XC2M_RE_PtcV 1, 20T25,v

| BrntounTe noaaepwiy Specfy v

HONONHKTENBHBIE OMNLWMA 38Ny CKE

OTmeHa 3aNyCcTHTL

PucyHok 32. 3anyck MogenMpoBaHnNs CTPYKTYPHOrO ONMUCaHUA Nocne TpacCUpOBKU
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GTK Wave

Mo 3aBepeHnn paboTthl Icarus Verilog obpasyeTtca «*.vcd» aiin, KoTopbii MOXHO OTKPbITb MporpamMmmMon
GTK Wave («MIHCTpyMEHTbI» — «McTK Wave») (PucyHok 33) 4yepes coOoTBETCTBYIOLLEE OKHO NporpamMmmbl

X-CAD anga npocmoTpa pesynbTatoB MogenupoBaHus (PucyHok 34).

Bl Hacrpoiikn sanycka

bt
GTEWave
OnmcaHme:
Daiin C:/%CAD/Projects/cre32fere32 routed. ved| b
OononHUTENEHEIE oML
£ SHaYeHMA N0 YMOMYEHKD P Yicroin SAMYCK 3anycTHTb
PucyHok 33. OkHo 3anycka GTK Wave
Wl GTKWave - C:/X-CAD/Projects/cre32/cre32ved — O X
File Edit Search Time Markers View Help
@0 C'\ @" @" [I::I E":[l ::I C:, From:|0 sec To:|21350 ns @ Marker: — | Cursor: 1030 ns
= 55T Signals Waves
Time 1=
clk

crc_out[31:0]
data
enable

reset

Type | Signals

wire crc_out[31:0]

reg data

reg enable

reg reset
Filter: | o
Append| Insert | Replace | 1 [*] -
PucyHok 34. OkHo nporpammbl GTK Wave ¢ pesynbTatamm moaenvMpoBaHus
Bepcua 0.1
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AnanusaTtop HDL-onucaHun

HDL-onucaHns NpoekTHbIX cxem Ha a3blke Verilog MoryT GbiTb NOABEPrHYTbI CUHTAKCMYECKOMY aHanuay.
[ns aToro HeoGxo4MMo:

1. OTKpbITb OKHO aHanu3a («IHCTpYMeHTbI» — «AHanms Kogar).

2. B nosiBuBLuEMCH OKHE BbIOpaTh HEOOXOAMMBIN A3bIK ONUCAHUA U HaXaTb Ha KHOMKY «Ok» (PucyHok 35).

& AHanws Koga

pod
Hawk | Verilog

OTmeHa

O

PucyHok 35. OkHo 3anycka aHanusa HDL-onucaHun

Mocne 3aBepleHna aHanmnaa nodaBuTCcA OKHO C coobLieHMemM 0 KONM4ecTBe OLNBOK 1 npep,ynpe»(p,eHMVl,

nmbo ux oTcyTcTBUKU. HangeHHble owmnbkM 1 npegynpexaeHns MOXHO NMPOCMOTPETb B OKHE « CI‘II/ICOK
owmnbok» (PucyHok 36). [BOMHOM KAMK MEeBOW KHOMKOW MbIWKW MO CTPOKE AaHHOro Crnucka npueeget

Tekyuiee okHo: Cnncok owmnbok v |-
File

K OTKpbITUIO ¢paina, B KOTOPOM BO3HWKIa npobnema, 1 yCcTaHoBKe yka3aTerns Ha HeobXoanMyto CTPOKY.
Beisog,

Line Error
€ C/X-CAD/crc32w 9

syntax error
Q Ci/X-CAD/ere32w 8 Errors in port declarations.
@ C/x-CAD/erc32w 49

warning: implicit definition of wire 'crc_o',

B

PucyHok 36. Cnncok ownbok
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UHTepdenc Tononornyeckoro pegakruposaHusa X-PLACE

X-Place — rpadpmyeckuin nHTepdelic, npeaHasHauYeHHbIN 4ns NPOCMOTPa U peAakTMPOBaHUsS pasmeLleHuns
YHKUMOHANbHBLIX M CIOXHbIX  (YHKUMOHanNbHbIX ©Onokoe (C®-6rokoB), nepudepuinHbix 6GMOKOB U
MakpobnokoB Ha kpucTtanne MNInC.

Mporpamma paspabotaHa C NpUMEHEHMEM  KpOCCMNaTOPMEHHbIX CpeacTB  pas3paboTkm U
pacnpocTpaHseTca Ha nnatgopmax cemencte Windows u Unix. CpeacteBa paspaboTkm BkIOYalOT
o6ubnuotekn: Qt, OpenGL.

3anyck nporpaMmmbl

3anyck nporpaMmMbl MOXeT OblTb OCYLLECTBIEH MOCPeACTBOM 3anycka WCMoJiHSeMoro daina uvepes
ob6o3peBaTtesnb haiinioB, 3arnycka M3 KOMaHOHOW CTPOKM MIM Yepe3 COOTBETCTBYHOLLEE OKHO MpOorpammbl
X-CAD.

3anyck 4yepes ob6o3peBartenb pannos

Onsa 3anycka 4epe3 obospeBaTenb pannoB HeEOOXOOAUMO OTKPbITb Manky C WUCMNOSHSAeMbIM haiiriom
«xplace.exe», KOTOpbIN pacnonoxeH B Aupektopun «bin» naketa nporpamm, M akTMBMPOBATb ABOMHbIM
wenykom JIKM wnn Bbi3BaTb C MOMOLLBIO MPaBOW KHOMKM MbIWM KOHTEKCTHOE MEHK U BbibpaTb
COOTBETCTBYIOLLMIA NYHKT AN 3anycka NpUoxXeHus.

3anyck 4yepe3 KOMaHAHYH CTPOKY

UTtobbl 3anycTuTtb nporpammy NOCPeACTBOM KOMaHAHOW CTPOKM, HEOOXOAMMO mneperTu B nanky «bin»
nakeTa nporpamMm W Bbl3BaTb Ha UCNOMNHEHUE dain «x-place.exey», UCMONb3ys crieaylolimne KoMaHabl:

e  Windows: “start xplace.exe <apaymeHmbi_u_3HayeHuUs>"
e  Unix: “./xplace <apeymeHmbi_u_3Ha4yeHus>"
Mporpamma nogaepxvBaeT cneayloLmne apryMmeHTbl KOMaHOHOW CTPOKM:
e -j«ghaliny — onncaHne cxeMsbl (Ha a3blke Tcl B cTaHOapTHOM pexnme);
o -/ «ghbaliny — BubnuoTeka anemMeHToB CxeMbl (Ha A3bike Tcl);
e -p «gpalny — pann pasmeLleHns anemeHToB (Ha a3bike Tcl);

e  -C «UMS_Kpucmarnna» — QaHHble KpucTanna no uMeHu, KoTopoe COOTBETCTBYET UMEHM KpucTanna
B dhanne «xa_config.ini».

e  -pp — 3anyck nporpamMmsbl B pexxmme nnaHMpoBKW KpucTanna.

3anyck 4yepe3 uHrepcenc X-CAD

[ns 3anycka nporpammbl crnegyeT akTMBMPOBaATb COOTBETCTBYIOLLUMA MYHKT MeHi nporpammbl X-CAD
(«MHCTpYyMeHTBI» — «X-Place») (PucyHok 37) n B OTKpPbIBLUEMCH OKHE HaxaTb KHOMKY «Y1CTbIN 3amycK», Un
YyCTaHOBUTb HEOBXOAMMbIE 3HAYEHUS NAPaMETPOB 3arnycka U HaxxaTb «3anycTuTby.
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@ Hacrpoiikn sanycka X

X-Place
Onucanne:
Cxema [-] |C:/X-CAD/Projects/fa_test/fa.xmap.tcl -
BEubnuoteka [] |C:/X-CAD/Projects/fa_test/fa.xmap.lib.tel -
Paamellerne [-p] | C:/X-CAD/Projects/fa_test/fa_place tcl| -
nniAC [-c] [5400TP094

ﬂ,DI‘IDJ‘IHHTEJ‘IthIE onuuK

r

x-place.e +[X-CAD/Projects/fa_test/fa.xmap.tcl -| C:/X-CAD/Projects/fa_test/fa.xmap.lib.tcl -p C:/
X-CAD/Projects/fa_test/fa.place.tcl -c 5400TP094

*

& 3HaUeHUA MO YMOMYaHUHD HucThil 3anyck 3anyctite

PucyHok 37. OkHo 3anycka X-Place

FnaBHOe OKHO A1nsi paboTbl C NPOEKTOM

(NaBHOE OKHO — OCHOBHOE NPOCTPAHCTBO AN paboTbl C NPOEKTOM, coaepxallee crieayowmue aremMeHTbl
NUHTepdenca:

e [naeHoe meHo (PucyHok 38-1);

o [laHenu uHcmpymeHmos (PucyHok 38-2);

o 0Obospesamenib cmpykmypbl cxembl (PucyHok 38-3);
e  Obospesamernsb criucka yenel (PucyHok 38-4);

e  Pabouee epagpuyeckoe none (PncyHok 38-5);

e OkHo «Tcl koHconb» (PucyHok 38-6);

e  CmamycHasi cmpoka (PucyHok 38-7).
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BriBog

QTcl

@ x-place — O bt
Daiin  Pegaktwposate Bug  Kpucrann  Pewwm patotel Okdo  MNMomowe 1
NEMW 9Cc4 00X ®PO 2
CrpykTypa cxemel ) [ Cnncok yenei &
fa e uenn
* PAD (3) * V| Cnucok uenei(10)
via

* LEvS(2)

Tcl console (Tcl wer §.5.19):

OpenGL: Debugger created.

KC_BUF_a(xa_ib)
KC_BUF_b(xa_ib)
KC_BUF_c(xa_ib)
KC_BUF_carry(xa_ob)
HC_BUF_sumixa_oh)

_0_(xa_in3_00%96)

v
v
v
v
v XCla
v
v
_1_(xa_in3_00EB) L
v

3

&) [

shell>

7

PucyHok 38. CTpyKTypa rnaBHOro okHa nporpaMmbi:

1 — rmaBHOE MEHI0; 2 — NaHenn MHCTPYMEHTOB; 3 — 0603peBaTerb CTPYKTYPbl CXEMBI;
4 — obo3peBaTernb cnucka uenen; 5 — pabovee OkHO;
6 — OkHO «Tcl KoHcoNby»; 7 — cTaTyCcHas CTpoka

nmaBHOE MeHIo

laeHoe meHo (PucyHok 35-1) — maHenb C OOYEPHVMMU MEHI0, COOEepXXallMMU OCHOBHblE OENCTBUS
anst paboTbl ¢ Nporpammoni. MeHto cogepXvT cnegyowmne Ao4YepHUE MEHHO:

«®danny» — OTKpbITUE OnUcaHusa cxeMmbl Ha A3blke Tcl B TepMmHax XA, coxpaHeHwe TekyLlero
pa3MeLleHus, 3arpy3ka pasMmeLleHmns, 3aBepLieHme paboTbl Nporpammsl;

«Peﬂ,aKTI/IDOBaTb» — yAaneHue Bbl6paHHbIX pa3MeLleHHbIX J3NIeMEHTOB, BblAENEHNE BCEX
ANEMEHTOB,
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° «Bna» — nossonser:
o YnpaBnaAtb rpadmyeckmum oTobpaxxeHnem Kpuctanna;
o YcTaHaBnuBaTb PEXMM OTOOPaXKEHNS] MEXCOEOUHEHWIA;
o YcTaHaBnvBaTb PEXUM OTOOPaKEHUST MEXCOeAMHEHWI BblAENEHHbIX OO bEKTOB;
o  Bkmouatb/oTknoyate AguHaMmMYeckoe BbigerneHne o0bLEKTOB Ha KpucTanne;
o «Kpuctann» — BbiOOp LeneBoro kpuctanna, 3arpyska kpucranna ms index.tcl ganna;
o  «Pexum paboTbi» — nepeknoyeHne pexmmoB paboTbl: cTaHaapTHbIN unn FloorPlanner;
o  «OKHO» — HacTpoWiKa WpundTa NPUNOXKEHUs, BbIGOP S3bIKa;

(] «lMomowb» — no3sonsaeT nony4ynTb BCNomMoraTesibHyr VIH(*)OpMaLI,I/II'O (HaXOB,VITCFI B pa3pa60TKe).

MaHenun NHCTPYMeHTOB

Manenu uHcmpymeHmoe (PvicyHok 38-2) noBTopsitloT Hambonee BocTpeGoBaHHble B npouecce paboThbl
[eicTBus, codepxalunecst B MeHto, Ans GeicTporo gocTtyna. Cioaa BKIOYeHbl crieytolme naHenu:

e [NaBHas naHeslb UHCTPYMEHTOB (MOBTOPSIET MeHto «daiiny);
e VHCTpyMeHTbl Ans paboTbl ¢ pasmelleHeM (MOBTOpSiEeT MeH0 «PeaakTupoBaTtb»);
e  HekoTopble ApyrMe MHCTPYMEHTI.

MaHenun MOoryT ObITb nepeaBunHyTbl NoOfib3oBaTeENlIEM B n+06y+o YacTb OKHa.

OGo3peBaTenb CTPYKTYpPbl CXeMbl

Ob6o3pesamernb cmpykmypbi cxembl (PucyHok 38-3, PucyHok 39) — OKHO, B KOTOPOM oTOGpaxaetcs
CTPYKTYypa CXeMbl, NpPeAcTaBfeHHas B BMOE CMMCKa 3NIEMEHTOB, PasferneHHbIX Mo TUnam LeneBbIX siueek
Kpuctanna.

CTPYKTYPa CHEMEI 5]

fa
* PAD (5)
XC_BUF_a(xa_ib)
%C_BUF_b{xa_ib)
XC_BUF_c(xa_ib)
XC_BUF_carry(xa_ob)
XC_BUF_sum(xa_ob)
* LEv5(2)
_0_(xa_in3_009&)
_1 (xa_in3_00EB)

PucyHok 39. OGo3peBaTenb CTPYKTYpbl CXEMbI

CneBa OT KaXXaoro arieMeHTa eCcTb MKOHKa, KOTOpasa oTpaXxaeT COCTOAHME ANeMeHTa:
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MKoHka Onwucaxwve

BubnuoteyHble paHHble ANSA 3remMeHTa 3arpyxeHbl He Obinn. ﬂepep, pas3melieHnem
crnegyet CHa4dana noarpy3ntb aHHble ombnmnoTekun.

BubnnoTteyHble gaHHbIE AN anemMeHTa 3arpyxeHbl. OneMeHT rotos K pa3mMeLleHunto.

BrnbnnoTeyHble gaHHbIE 3arpyXeHbl. NEeMEHT pasmeLLeH

[na kaxaoro anemeHTa cxeMbl ¢ NoMoLLbio [MTKM MoxeT ObITb BbI3BAHO KOHTEKCTHOE MeHI0. MeHto nmeet
cnegyloLmne anemMeHTbl:

o «VHMpopmMmaumay — OTKpbIBAET OKHO C UHOpMaLmen 06 anemMeHTe 1 S4enke, K KOTOPOWN OH NPMBSA3aH
(ecnu ecTb);

(] «OTMEHUTb pasmelleHne» — OTMeHAeT Ha3HavYeHne anemMmeHTa syenke;

e  «YcTaHOBUTbL (POKYC» — yCTaHaBnMBaeT (POKYC Ha SYerike, B KOTOPYIO pas3MeLleH anemeHT (ecnu
ecTb).

Tarke obospeBaTenb NogaepKMBaeT MexaHu3M 3axeama u nepemackuearusi (Drag’n’Drop), ¢ NOMOLLbIO
KOTOPOro MOXHO Ha3HaYUTb 3MEMEHT Ha HYXHYHO SIUEeNKy.

OeonHoe HaxaTtve JIKM Ha anemeHTe CXeMbl YCTaHOBUT (POKyC MogoOHO MYHKTY MeEHK «YCTaHOBUTb
doKyC».

O6o03peBartenb cnucka uenen

Obospesamernb criucka yerneli (PucyHok 38-4, PucyHok 40) — OKHO, B KOTOPOM OTobGpakaeTcsa CrnMCoK
uenen n 0TKy4a MOXHO yNpaBnsaTb X OTOBpaxeHnem.

CrmMcoK Lened [

-

Mma uenm

* || Crmcok uenei(10)
XC_0O_sum
AC_O_carry
¥C I c
¥C_I b
XC I a
sum

carry

C

b

&

LLLL L LL L%

PucyHok 40. O6o3peBaTenb cnncka Lenen

®naz psagoM C Uenblo OTBeYaeT 3a ee omobpaxeHue 8 egpaghudeckom okHe. Ecnmn dnar ycTaHOBNEH,
TO Uenb oTobpaxaeTcs, MHaye — CKpbIBAETCS.

@riaz KOPHEBOrO 3rieMeHTa Cnncka uenen BrvseT Ha ece uenu.

Mpn BblOENeHUM OOHOW UMM HECKOMbKUX Lienen, OHM BbIAENATCS B rpaddMyeckoM OKHe (Jaxe ecnu
dnar(n) oTknoyeH(bl)).
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Pa6ouee rpachmyeckoe none

Paboyee epaghudyeckoe nose (PucyHok 38-5) — oCHOBHOe cpecTBO paboThl C pa3MeLleHUEM SIIEMEHTOB.
OHo “MeeT creaytoLine BO3MOXHOCTY:

° MopnepxunBaet mexaHnam Drag’n’Drop ana nepemMeLLeHmst U HasHavYeHUs ANIEMEHTOB B SYENKN;
. MacwmabuposaHue NoCpeACTBOM BpaLLEHUsT KOJlecuka MblLU;

e [lepemeuweHue 0630pa NOCPEACTBOM MEpPEMELLEHMS MbIlK C 3axaTon knaeuwen CKM (cpegHen
KHOMKWN MbILLN);

e  BbideneHue aveek:
o BbigeneHue a4enkm ¢ nomoubto JIKM;

o BblgeneHue rpynnbl svyeek ¢ nomollbio 3axaTton knasuwm Ctrl n oguHoyHoro wenyka JIKM
Nno HeobXoANUMbIM SYEliKaM;

o  BblgeneHue rpynnbl a4eek nocpeacTBOM ABMXKEHUSA Mbiwn € 3axaTon JIKM;

o BblgeneHue Bcex aveek ¢ nomoulpbto ropsiyent knasmwm «Ctrl+A» (aHanornyHo «PegaktupoBaTb
— Bbigenutb Bcey);

e  [1BoviHom wenyok JIKM no s4enke oTkpbiBaeT UHHOPMayUOHHOE OKHO AN A4YENKN 1 pa3MeLLeHHOro
anemeHTa (ecnu ecTtb);

e  Bcnnbigaroujue nodckasku ¢ UMEHaMW siYeek U pa3MeLLeHHbIMU B HUX 3fieMeHTamu (eCru ecTb)
Npv HaBEAEHUN MbILLIN Ha SYeiiKy.

Tawke ana paboyvero rpadu4eckoro MoMns MOXHO BbICTaBUTb PasfMYHble HaCTPOVKM OToBpakeHus
(cM. Hxe «HacTpoviku oToBpaxeHus»).

OkHo «Tcl KoHcOnb»

OkHo «Tcl KkoHconb» (PucyHok 38-6, PucyHok 41) — OkHO B KOTOpOM OTobpaxaetrca MHdopmauus
0 npotiecce pasMeLleHMs aNeMeHTOB Ha cxeMe. OKHO Takke SBMSAETCH KOHCOMbO C NOAAEPXKKOM si3bika Tcl,
rae MOXHO MCMONHATL KOMaH4bl AaHHOTO A3bIKa.

OkHO obnagaeT NoACBeTKOW CUHTaKcuca, BblAensas pasHbiMU LiBeTaMy MHOPMAaLMOHHbIE coobLLeHUs,
npeaynpexaeHust 1 oLINGKN.

Td koHcone [E5]

Tcl console (Tcl ver §.5.19):

CpenGL: Debugger created.
QTcl shell>

PucyHok 41. OkHo «Tcl koHcomnb»

CTaTyCHaﬂ CTPOKa

CmamycHas cmpoka (PvucyHok 38-7) Heobxoguma ansi oTobpaXkeHusa KpaTkon uHdopmaumm o pabote
nporpaMmei.
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Mpumep paboTbl NporpamMmmbl

Ins Toro ytobbl NokasaTh, kak paboTaeT nporpamma, Bo3bMeM pe3ynbTaTthl paboTbl XA no cxeme «fax

13 npumMmepa paboTbl nporpammbl X-CAD.

Mpu 3anycke nporpammbl X-Place nosiensetcs rnaBHoe okHO (PUCYHOK 42), B KOTOPOM MOKa HET AaHHbIX

HW O KpucTtanmne, Hi1 o Cxeme.

@ x-place

®aiin Pegaxtwpossts Bua Kpucrann Pexwmpaborst Oxro Momows

B XE5@& & PO &
CTpyKTypa cxemsl @

Cxemel

Beisoa

Tcl console (Tcl ver 8.5.139):

CpenGL: Debugger created.
QTcl shells

Crmcors Lenedt (=]

Vihaa uenn

(=)

PucyHok 42. Bua rmaBHOro okHa npwu 3anycke

3arpy3ka Kkpucrtanna

Cnepywowmm warom Heobxogmmo 3arpy3uts kpuctann MNIVC. CoenaTb 370 MOXHO ABYMS cnocobamu:

1. OTKpPbITb MeHI0 «Kpuctanny 13 naHenn MeHo 1 BbibpaTb HEOGX0ANMbIV KpUCTans, HaBeas ykasaTerb

MbILLN HA HEOOXOAMMOE CEMEWNCTBO KpUCTarSoB;

2. Bblbpatb «Kpuctann — 3arpysuntb kpuctann u3 index danna». OTKpoeTcsa OKHO (anroBoro
obo3peBarens, Yepes KOTopbi Heobxoanmo BbIbpaTh arn ¢ pacwmpeHem «*.index.tcl» (gnsa Toro
YTOObI 3arpy3nTb CXEMY, PSAOM C 3TUM haliniom JOMMKEH nexarb (ainn ¢ paclumpeHnem «*.place.tcl»)

N HaXaTb «OTKprTb».

Mocne aToro HayHeTcsa 3arpy3ka KpucTanna, KoTopblil B pesynbTate GyaeT oToGpaeH B rpachuyeckon

obnacTu rnaBHoro okHa (PucyHok 43).

Bepcua 0.1
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a X-place

Cxembl

Brisoa

QTcl shell:>

®ain Pegaktmpoeate Bua  Kpuctann Pewwm paBotel Okno  [Momows

PP =

EH

CTpYKTYPa cXembl

Tcl console (Tcl wver 8.5.19);

OpenGL: Debugger created.

SCAnXE®R @

B®E Crimcox uenef (=]

s uenu
v Cnuncok yenei(0)

3arpy3Ka CXeMbl

PucyHok 43. [maBHOE OKHO C 3arpy>KeHHbIM rpachnyeckumM
npeacrasneHnem kpuctanna MNinC

Tenepb crnegyeT 3arpysuTb cxemy, kotopas byaeT pasmelleHa Ha kpuctanne. Caenatb 3TO MOXHO Yepes
meHo «®ann — OTKpbITb cxemy». OTKpoeTcs OKHO dhannoBoro obo3pesartens, rae cnegyet Bblbpatb dawn

CXeMbl C pacwuvpeHnem «*.tcl». [Ina npumepa, Ha pucyHke 44 n3obpakeHO OKHO nocre 3arpy3ku damnna
«fa.xmap.tcl» c onucanmnem cxemol «fa» (PucyHok 44).
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® Hplace - [m} >
®aiin  Pepaktupoeate Bug  Kpucrann  Pewaum paBoter  Okno  Momowe

HBEHR DS2CanmXE@ o PPOE
CTPYKTYpa CxeMsl [=]E5) Crncor uenei @&
fa g yenu -
* Without library data (7) * W Cnwcok uenei(10)

@ XC_BUF_a(xa_ib) V| XC_O_sum

@ *CBUF bxa_ib) :: iE_IO_carry

@ xCBUF c(xa_ib) " XC_I_;

o KC_BUF_carryixa_ob) v XC_I_a

o XC_BUF_sumi(xa_ob) V| sum

© _0_xa_in3_0096) V| carry

© _1_(xain3_00EB) ¥ e

Vb
v a
LE_v5: R6C24.CLB.LE2

Beieoa = 3
Tcl console (Tcl wer 8.5.19);
CpenGL: Debugger created.
QTcl shell:>

3arpy3ka 6u

PucyHok 44. OkHO nporpamMMbl MOCHE 3arpy3kun Cxembl

GNNOTEKN aNIeMeHTOoB

Ecnu pagom ¢ dannom nexuT ombnmoteka anemeHToB (B TepMuHax XA u paclumpeHnem «*.xmap.lib.tcly),

TO [OaHHble
noaTBepauT

n3 Heé OyayT aBTOMATMYECKM MOArPY)XEHbl MPOrpaMMON Mocfe TOro, Kak nonb3oBaTenb
aenctene B MHPOPMALMOHHOM OKHe (Hanpumep, And gaHHon cxembl — «fa.xmap.lib.tcl»),

anemeHTbl OyayT obbeguHeHbl B rpynnbl Mo TUMy LeneBoro 65oka M crnesa OT MMEHW anemeHTa Oyaer
oToBpaxaTbCs Cepbi 3HAYOK, O3HAYaIOLWMIM, YTO SNIEMEHT NoKa He pa3MelleH Ha kpuctanne (PucyHok 45-6).
Ecnu xxe 6ubnunoteka He Gbina HangeHa vy NONb3oOBaTENb OTKasan B 3arpyske, TO AaHHbIE MOArPYXeHbl
He OyoyT, Nnporpamma npegynpeanTt ob aToM, Bce anemeHTbl 6yayT o6beauHeHsl B rpynny «Without library

data» u pago

Bepcua 0.1
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CrpykTypa cxembl n CTpykTypa cxemel n
fa fa
* Without library data (7) * [PAD (5)
¥C_BUF _a(xa_ib) XC_BUF_a(xa_ib)
© xc_5UF bixa_ib) XC_BUF_b(xa_ib)
@ xc_BUF_c(xa_ib) XC_BUF _c(xa_ib)
@ xc_BUF_carry(xa_ob) XC_BUF_carry(xa_ob)
@ xc_sUF_sum(xa_ob) XC_BUF_sum({xa_ob)

= LE v5(2)
_0_(wa_in3_0098)
_1_(wa_in3_00ES)

© _o_(x=_in3_o0ss)
© _1_(x=_in3_0o0Es)

a) 6)

PucyHok 45. Obo3peBaTtenb CTPYKTYpbl:
a) — 0o 3arpy3ky 6ubnuoTeydHbIX gaHHbIX; 6) — nocne 3arpysku AaHHbIX

Ecnu nocne 3arpyskn 6ubnuoTtekn Bce elle ocTanucb anemeHTbl 6e3 AaHHbIX, TO NporpamMmma npeanoxunT
NOArpYy3nTb AaHHbIE U3 CTaHAapPTHbIX BubnmnoTexk.

OnemMeHTbl, KOTOpbIe HE UMEIDT BUBNMOTEYHBIX AaHHBIX HEBO3MOXHO ByaoeT pa3smecTuTb Ha KpucTanne.

BrnbnunoTeyHble AaHHbIE MOXHO NOATPY3UTb U N3 CTOPOHHEN B1BnnoTekn. [ins 3Toro Heo6xoaMmo BbIGpaTh
«®ann — 3arpysutb OMONMOTEKY», Yepe3 OKHO obo3peBaTtensi ¢ainoB BbiOpaTb Heobxoaumbin dann
oubnuoTtekn n Haxatb « OTKPbITbY.

Pa3melleHune anemMeHTOB Ha KpucTtanne

Mocne ycnewHoOM 3arpy3knm Cxembl M B Criydyae OTCYTCTBUSA 3rieMeHTOB 0e3 GMOMMOTEYHbIX AaHHbIX,
nporpaMmma npeanpuMeT MoMbITKy aBTOMATUYECKOro MOMCKa (alnoB pasMelleHus (C paclumMpeHuem
«*.place.tcl»). Ecnu dann pasmelleHnst Obin HanMgeH, To NporpamMmma 3anpocuT paspeLleHne Ha ero 3arpysky
W, B Cny4vae nonoX1TernbHOro 0TBETa NOMb30BaTeNs, AaHHbIE pa3MeLleHnst OyayT 3arpy>KeHbl.

Mocne 3arpy3kM CXembl MOXHO MPUCTYNaTb K PYYHOMY pasMELLEHUIO 3NIEMEHTOB WU 3arpy3uTb yxe
roToBbIN (haln pasmeLleHns s ero pefakTupoBaHus. [na 3arpy3km pasmelleHus Heobxoanmo BbibpaTb
«®ann — 3arpy3auTb pasmelleHve» u 4epe3 obo3peBaTenb BbIOpaTb hann pasmelleHus (4acTo
c pacwupeHuem «*.place.tcl»). Ona npumepa Obin oTkpbIT chann «fa.place.tcl» (PucyHok 46).
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& K-place — O *

®ain  Pepaxrwposate Bua  Kpucrann  Pesoam paboter Okno  Momows

WEHW OCADXE@& - LPLOP =

CTpyxTypa cxembl @
fa
~ PAD (5)

Crucok yenei B
ras yenu =
= ¥ Crnucok uened(10]

KC_BUF _a(xa_ib) via
XC_BUF_b(xa_ib) Vb
HC_BUF c(xa_ib) j Earry
KC_BUF_carry(xa_oh) V| sum
KC_BUF_sumi(xa_ch) v XC_|La

* LEv3(2) v KC b
_0_{xa_in3_0096) vV XClc
_1_{xa_in3_00EB) : ig_g_zz:;y

Brigog =

Tcl console (Tcl ver £.5.19):

OpenGL: Debugger created.
QTcl shell>

PVIC)/HOK 46. OkHO C 3arpy>XXeHHbiMn gaHHbIMU pa3MeLlleHnA CXeMbl «fay

Mocne Toro, Kak anemMeHTbl BydyT pacnonoXeHbl Ha KpucTanmne, 3aHsTble sYelku GyayT OKpalleHbl
B OpaHXeBblii LBET, a 3HaukuM B CMUCKE 3NIEMEHTOB MOMEHSIIOT LBET C CEporo Ha 3eneHbli. Takke byget
creHepupoBaHa CUCTEMA MEXCOeANHEHWI 3NTIEMEHTOB B 3€JIEHO-XENTON OKpacKe: XEnTas 4acTb CoeqUHEHNs
— uenb AN 3TOro aneMeHTa SIBNAEeTC BbIXOAHOW, 3ereHast — BXOAHOM.

Ecnun npu 3arpy3ke pas3MelleHna HEeKOTOpble 3JN1IEMEHTbl YXe OKa3blBakTCA pa3MelleHbl, NoABUTCA
I/IHCbOpMaLLI/IOHHOG OKHO C BOMPOCOM O TOM, 4YTO XO4eT caenatb nosib3oBaTerb. TyT MMEKTCA TPpU BapuaHTa:

(] «npOLI,OJ'I)KI/ITb» — JJNIeMeHTbl CO CXOXUMWU WUMEHaMU 6y,EI,yT nepemMeLlleHbl, a BCe OcCTallbHble
OCTaHyTCA Ha MecCTax;

e «OuncTUTL M MPOAOIMKNTLY — TEKyLlee pa3MeLLeHne NOHOCTbI0 OYULLaeTCsl, YToObl MPoM3BecTU
«YNCTOE» pa3MeLLeHue;

o  «OTmeHa» — 3arpyska ocyLiecTBreHa He byger.

CoxpaHeHu1e NoMy4YeHHOro pasmeLleHns

B cnyyae HeobxogumocTuM (pyyHoe U3MeHeHVe pasMelleHUsl JOTMYECKMX OIIEMEHTOB, sdeek
BBOAA/BblBOJAA, MAaKpOOMOKOB) pasMelleHMe 3NIEMEHTOB MOXHO COXPaHWTb B  OTAENbHbIA  dhann

ANs fanbHeLero Ucrnonb3oBaHUs Npyu NpoekTMpoBaHum B nporpamme X-CAD.

OaHHaa dyHkuma goctynHa B MeHo «®dann» (PucyHok 47) n nogaepxmBaeT COXpaHeHue crneaytoLlmx
TMNOB PalnnoB:

«*.place.tcl» — pasmelyeHue Bcen cxembl (PucyHok 47-1);
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«*.inout.tcl» — pasamelleHne ayeek BBoaa/BbiBoga(PucyHok 47-2);
«*.macro.tcl» — pasmeLleHmne makpobnokos(PucyHok 47-3).

«*.ip.tcl» — pasmeweHne IP-6nokos(PrucyHok 47-4).

OTKpBITE CXEMY Ctrl+0

L% 3arpyzute BuBnnoTexy Chrl+L

@ JarpysuTe pasMeLLEHWE Ctrl+P
Fli JKCNOPT PasMELLEHKA 1 Ctrl+5, Ctrl+E

f‘ﬂ Jkcnopt inout.tel
f‘ﬂ Fkcnopt macro.tel
Fﬂ Jkcnopt ip.tcl

x Buiiiti Ctrl+C

=W

PucyHok 47. ®yHKUMSI 9KCnopTa pa3MeLLeHnsl BCei CxeMbl, sueek BBoAa/BbiBoAa Uy MakpobriokoB

HacTtponkn otob6paxeHus

Obwue Hacmpolku oTobpaxenns («Bug — Otobpaxaemble 0OBLEKTbI») MO3BONAT HACTPOUTb
(BKNIOUYUTL/OTKIIOYMTE) OTOOPaXKEHUE:

e  3anonHeHHble AYEenKy;

o  Kpuctann (He 3aTparnBaeT 3aHATble A4ENKn);

e Llenu (He 3aTparnBaeT oTobpakeHne Lenen BblAENEHHbIX A4YEEK);
e [loacBedveHHble Lenu BblgeNeHHbIX 0O LEKTOB.

Hacmpolku pexuma omobpaxeHus yenel (npumep Ha PucyHok 48) no3sonsaoT BbibpaTb 0OUH U3 ABYX
PEXMMOB OTODPaKEHUSI:

. npﬂMbIe COE0UHEHUS — W3 Kaxgoro pa3MeLLEeHHOIo anemMmeHTa BbIXoaAT coeauHArWne nMHun
HanpamMyr K anemMmeHTam, CBA3aHHbIM C JaHHbIM;

. LleHmpuposaHHb/e CoedUHEHUS — MexXcoeauHeHne npencraenaeT cobon rpynny NUHWIA ¢ OBLLMM
LEeHTPOM MaccC, OTKyda 3TU JINHUN BbIXOOAT NO HanpasJfieHUO K NoACOeANHEHHbIM 3f1IeMeHTaM.

HacmpoUKu pexuma OmOﬁp&)KGHUﬂ rnodceeyeHHbIx Uernel no3sonsaet Bbl6paTb pexunm noacee4vYmnBaHuA
COeVHEHUN BblAeNeHHbIX 0O HEKTOB:

e TonbKO MOOCOEOUHEHHbIE 3/1eMEHMbI — NOACBEUMBAOTCS TOMbKO TE€ NIMHUU, KOTOPbIE CBSA3bIBAOT
[AaHHbI 3NeMEHT C Apyrumu;

e [lonHocmsto nodceemums Uerb — MEXCOeaNUHEHNE NOACBEYMBAETCS NOSHOCTLIO, TO €CTb HE TONbKO
coefMHeHMs JaHHOro aneMeHTa C APYrMMu, HO U BCe ApYyrie HanpaBneHus, Kyaa pacnpocTpaHseTcs
3TO MEeXCcoeaNHEHNE.

HuHamuyeckoe ebi0enieHue pamkol nogpasymeBaeT oTobpaxeHune pesynbTaTa BblAeneHus cpasy nocne
N3MEHEHNS MOMOXEHNs BbIAENSAOLWEN paMKun, a He Nocrne Toro, Kak Nonb3oBaTeslb OTAYCTUT KHOMKY MbILUX
(BHUMAHWE! Ha 6onbLlumnx cxemax CUNbHO CHWXaeT Npon3BOAUTENbHOCTD).
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W1

PucyHok 48. Cnocobbl npeacTaBneHus uenen (npumep Ha perynsapHon ctpyktype MINC):
LEHTPUPOBaHHbLIV (crieea) n npsiMoni (cnpasa)

® 0
.@9@3

UHTepcdenc nnaHupoBku kpuctanna FLOORPLANNER

FloorPlanner — pexxvum nporpammbl X-Place, npegHasHadYeHHbIA A4S PYYHOro pasMeLLeHns 1 HacTPONKK
nepndepunHbix anemeHToB, Makpobnokos u IP-6rnokos Ha kpuctanne MNIIMC go sTana gur3n4eckoro cMHTe3a
CXEMbl.

3anyck nporpammbl

3anyck nporpaMmmbl MOXeT OblTb OCYLLEeCTBMEH MOCPEeACTBOM 3arnycka WCMomHsemoro davina yepes
obo3peBaternb annos, N3 KOMaHAHOW CTPOKWN UMK Yepe3 COOTBETCTBYoLLEee OKHO nporpammbl X-CAD.

3anyck 4yepe3 o6o3peBaTenb annos

Ona 3anycka 4epe3 obGospeBaTtenb (hannoB HeoOXOOUMO OTKPbITb Nanky C WMCMOMHAEMbIM daniom
«x-place.exe», KOTOpbIA pacrnonoXeH B AMPEKTOpuUM «bin» nakeTa nporpamm, M akTMBMPOBaTb ABOWHbLIM
LLIeNTYKOM NEBOM KHOMKN MbILLIW UK BbI3BaTb C MOMOLLbIO NMPaBOW KHOMKW MbILLIWM KOHTEKCTHOE MEHIO 1 BbIOpaTh
COOTBETCTBYIOLLMIA NYHKT ANS 3anycka npunoxeHus. 3atemM HeobxoaMMoO B MEHIO MPOrpamMMbl NEPEKOYNTb
pexuM paboTbl Ha pexunM NnaHMpoBKM KpucTanna («Pexum paboTbei» - «FloorPlannery).

Maiin Pepaktwpoeate Bug  Kpucrann Okno  MMomows

= =
- -

CTaHaapTHEIA

ul'h

HPOO m

_ B ]

v FloorPlanner

Frrsnrrans cwoeac

PucyHok 49. CmeHa pexnma paboTbl Yepe3 MEeHI0 NporpaMmbl

3anyck Yepe3 KOMaHOHY CTPOKY

UTo6bl 3anycTUTb MporpaMmy MocpeAcTBOM KOMaHZHOW CTPOKWM, HeobxoauMo nepeiTh B nanky «biny
nakeTa Nporpamm 1 Bbi3BaTb Ha UCMONHEeHWe dain «x-place.exe», UCNonb3ysa cneaylolimMe KoMaHabl:

o  Windows: “start x-place.exe -pp <apaymeHmsbl_u_3Ha4yeHUs>"
e  Unix: “./x-place.exe -pp <apaymeHmbl_u_3Ha4yeHUs>"
Mporpamma nogaepxvBaeT crneaytowmne apryMmeHTbl KOMaHOHOW CTPOKK:
o -i«ghaliny — onncaHme cxemsl (Ha s3bike Verilog);
o -/ «gpaliny — BubnNuoTeka aNnemMeHToB CxeMbl (Ha A3bike Tcl);

e -p «gpauny — cpann pasmelleHuns (Ha a3bike Tcl, *.inout.tcl, *.macro.tcl);

Bepcusa 0.1 Ctp. 71



5400TCO015 PykoBoactBo nonb3oBatens X-CAD

®  -C «UMSs_Kpucmasa» — AaHHble KpucTanna no MMeHu, KOToOpoe COOTBETCTBYET MMEHU KpucTanna
B (parne «xa_config.ini».

e  -pp — 3anyck NporpamMmbl B pexxvMmMe ninaHMpoBKN KpUCTanna;

° -top — umsa Ton-moayns.

3anyck yepe3 nntepdenc X-CAD

[ns 3anycka nporpaMmbl HeOOXOAMMO BbIOpaTb COOTBETCTBYIOLIMA MYHKT MeH nporpammbl X-CAD
(«MHCTpyMeHTBI» - «FloorPlanner») unu kHOMKy Ha naHenu WMHCTPYMEHTOB, 3aTeM, B MOSIBUBLLEMCSI OKHE
(PvucyHok 50) HaxaTb Ha KHOMKY «YUCTbIA 3anyck» unmn «3anycTtuTb». HaxaTtue Ha KHOmMKy «3anycTutby
npuBegeT K 3anycky nporpaMmmbl C nepegaden B kadectBe aprymeHToB Bcex Verilog-channos, nexawimx
B pa3gene «HDL-onvcaHus», a Takke TON-MOOyns U UCMOfb3yeMoro kpuctanna. Takke MOXHO nepeatb
inout-cpann, cogepxawmin pasmeLleHune /O anemeHToB.

ﬁ Hacrpoiikn FloorPlanner >

PLANNER

.

FLOOR
.
-

KaTeropua HOL onucaHkA =

Ton-daiin C:X-CAD/Projectsfac32forc32 °

Ton-Moayne ez

Inout-thaiin
Macro-talin

Kpucrann |ccqqren

YUCTRIA 3anyoK SanycTHTE

PucyHok 50. OkHo 3anycka X-Place B pexume FloorPlanner

UHTepdenc nporpammbi
OkHO NporpamMmbl NPeacTaBEHO Ha PUCYHOK 51 1 COOepXUT crieayroLime aneMeHTbl nHTepdeinca:
e  [nasHoe meHo (PucyHok 51-1);
e [lanenu uHcmpymeHmos (PucyHok 51-2);
o  Obospesamerib annemeHmMos (PucyHok 51-3);
e  Pabouee epagpuyeckoe none (PncyHok 51-4);
e OkHoO «Tcl koHconb» (PucyHok 51-5);

e  CmamycHas cmpoka (PncyHok 51-6).
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@ -place — O X

®aiin  Pegaktwpoeate Bug  Kpucrann  Peswm paGoter Okno  Momowe

BWEBERKY D2Cc4 N X PPO w2

CTPYKTYPa CXEMEI =
HazeaHue lpynna /0 Tun |/O Mue  3nemeHT
¥ Input (3)

a PAD v |xa_ib ~ |a = |[FROM_PAD1|TO_PAD1] -

b PAD v |xa_ib ~|a = |[FROM_PAD2|TO_PADZ] v

c PAD v |xa_ib ~ |a = |[FROM_PAD3|TO_PAD3] -
* Output (2)

sum | PAD v |xa_ob ¥ |x « |[TO_PAD205| FROM_PAD205] |~
carry | PAD v |xa_ob v |x « |[TO_PAD204 | FROM_PAD204] |~

Beisoa

Tcl console (Tcl ver 8.5.19);

OpenGL: Debugger created.
QTcl shell>

6

PucyHok 51. CTpykTypa rnaBHOro okHa nporpammel B pexume FloorPlanner:
1 — rmaBHOE MEHI0; 2 — NaHenu MHCTPYMEHTOB; 3 — 0603peBaTeNb 3IEMEHTOB;
4 — paboyee OkHO; 5 — okHO «Tcl KOHCOMbY; 6 — cTaTycHas cTpoka

maBHOe MeHIo

[masHoe MeHK — naHenb C Ao4YepHMMM MEeHIo, coaepXxXaluMnm OCHOBHbIEe aenctema  ans pa6OTbI
Cc nporpaMMO|7|. MeHto coaepXxunTt cnepgywuimne govYepHmne MeHto:

. «Panny — OTKPbITUE ONMNCaHUA CXeMbl Ha A3blKe Verilog, COXpaHeHue TeKyulero pasmMmelleHunsa
3NNeMeHTOB, 3arpy3ka pasMelleHnd, 3aBepLueHne pa60TbI nporpamMmmebil;

. «Pe,D,aKTI/IDOBaTb» — yAaneHwve Bbl6paHHbIX pa3MeLleHHbIX 3JIeMEHTHOB, BblAEJIEHNE BCEX
ANNEMEHTOB,;

. «Bno» — no3BonserT:
o ynpaensTb rpacmyeckum oToOpaKeHnem KpucTanna;
o YcTaHaBnMBaTb PEXMM OTOOpaXKeHUs MeXCoeaNHEHWN;
o YcTaHaBnuBaTb PEXUM OTOBPaKeHUS1 MEXCOEANHEHNI BblAENEHHbLIX OOBbEKTOB;
o Bkniouvatb/oTKNO4YaTh AMHAMUYECKOE BblgerieHne o6 bekToB Ha KpucTanse;

o  «Kpuctann» — BbiOOp LeneBoro kpuctanna, 3arpyska kpucrtanna ms index.tcl ganna;
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o  Pexum paboTbl — nepeknoyeHne pexmnmon paboTbl: cTaHaapTHbIM unu FloorPlanner;
o  «OkHO» — HacTpoiiKa WpunTa NPUNoXeHns, BbIGOP A3bIKa;

o «[llomowb» — no3BoNgeT Nony4nTb BCNnoMoraTenbHyo nHdopmaLmio (Haxogutcsa B paspaboTke).

MaHenu MHCTpPYMeHTOB

lMaHenu uHCcMpymMeHmoe noBTOPSAT Hambonee BocTpeboBaHHblE B npouecce paboTbl OeWCTBUSA,
copepxawmecs B MeHto, Ans beictporo goctyna. Croga BKIOYEHbI Criegylolwmne naHenu:

e [naBHas naHeslb UHCTPYMEHTOB (MOBTOPSIET MeHo «daiiny);
e VHCTpyMeHTbl Ans paboTbl ¢ pasmelleHeM (MOBTOPSIET MeHIO «PeaakTupoBaTtb»);
e [laHenb OONOMHUTENBHBIX UHCTPYMEHTOB.

MaHenu moryT BbiTb NEepeMeLLeHbl Nonb3oBaTeneM B Nioby0 YacTb OKHa.

O6o03peBartenb 3fIeMeHTOB

O6o3pesamernb anemeHmos (PuUcyHOK 52) — OKHO, B KOTOPOM OTOOpakalTCA BXOAHbIE/BbIXOOHbLIE
curHanbl, a Takke Makpobnoku n IP-6noku, nucnonbayemole B Verilog-onncaHumsix.

CTpYKTYPa CXEMbI 3]
HassaHue rpynna Ij0 [ Tun IfO MUH  3nEMEHT
* INPUT (3)
a |PaD v |xaib ~|a = |[FROM_PAD2 |TO_PADZ] -
b |PaD - |xaib ~ |a = |[FROM_PAD3|TO_PAD3] -
c PAD v |xaib ~|a ¥ |[FROM PAD1|TO_PAD{] v
~ OUTPUT (2)
sum | PAD * |xa_ob * |x ~ |[TO_PAD204 | FROM_PAD204] -
carry | PAD * wa_ob v |x | [TO_PAD203 | FROM_PAD203] -

PucyHok 52. OGo3peBaTenb CTPYKTYpbl CXEMbI

B maHHOM OkHe ans curHanoB MOXET ObITb Bbl6paH TN anemMeHTa, KOTOprVI OOIMKeH ObITb UCNONb30oBaH
ONa JaHHOro curHana, a takke svenka Ha Kpuctarnne, B KOTOPYIO crieayeT pasMeCTUTb 3TOT IJIEMEHT, U MNMAUH,
K KOTOpPpOMY Heobxo4MMO NOAKMIYNTL CUrHar.

Hapn anemeHTamu JaHHOro okHa AOCTYMHbI Te e onepauuu, Y4To U Haj anemeHTamu obo3peBaTtens
CTPYKTYpbI cXeMbl « CTaHOapTHOrO» pexuma, onMcaHHOro paHee.

Pa6ouee rpacdhmuyeckoe none

Paboyee epaghuyeckoe rnosie — OCHOBHOW MHCTPYMEHT NITAaHUPOBKKU Kpuctanna. lNone nmeeT cneaywowme
BO3MOXXHOCTU:

o [lopaepxuBaeT mexaHnsm Drag’n’Drop ana nepemMeLleHus n HasHavyeHus aNeMeHTOB B SSYENKMY;
e MacwmabuposaHue NOCpPeaCcTBOM BPaLLEHUSA KONECUKA MbILLW;

o [lepemewieHue 0630pa NOCPEACTBOM NEpPEMELLEHUS MbIWK C 3axaTon knasuwen CKM (cpegHen
KHOMKW MbILLN);

e  BnriderieHue siMeexk:
o BbigeneHue a4enkn ¢ nomouibto JIKM;

o BblgeneHue rpynnbl syeek ¢ nomollbto 3axkarton knasuwm Ctrl 1 ognHouHoro wenyka JIKM
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no Heo6XxoaMMbIM AYENKaM;
o BblgeneHune rpynnbl a4eek nocpeAcTBOM ABMXKEHUSA Mbiwn ¢ 3axaTon JIKM;

o BblgeneHue Bcex sueek ¢ MoMoLLbio ropsaven knasuwwim «Ctrl+Ax» (aHanornvHo «PegaktupoBaTb
— Bblgenutb Bcey);

o [1BonHon wen4vok JIKM no a4erike oTKpbIBaeT UHGOpMayUOHHOE OKHO NS AYENKN, KOTOpOoe Takke
MO3BOMAET HA3HAYNTb NIEMEHT B AaHHYIO AYENKY;

e Bcnnbisarouwue nodckasku ¢ UMEHaMMN S4eek 1 pa3mMmeLlleHHbIM B HUX 3NeMeHTaMun (ecn|/| eCTb)
npn HaBeaeHun Mbllln Ha FI'-IeVIKy.

OkHo «Tcl KoHcOonb»

OkHo «Tcl KOHCOsIb» — OKHO B KOTOPOM OTOBpaxaeTcsa MHpopmMauus o npouecce pasmeLleHnst dNeMeHTOB
Ha cxeme. OKHO Takke sIBMSIeTCA KOHCONbK C NOOAEPXKKOW fA3blka TCl, rae MOXHO MCMNOMHATH KOMaHAabl
[aHHOrO A3blKa.

CraTycHas cTpoka

CmamycHasi cmpoka Heobxoguma [Ons oTobpaxeHus KpaTkol WHdopmauun o craTyce paboTol
nporpamMmei.

Mpumep paboTbl Nporpammbl B pexxume FloorPlanner
Pabota nporpammel B pexxume FloorPlanner 6yaeTt npogeMoHCcTprMpoBaHa Ha cxeme fa.

Mpu 3anycke nporpammbl X-Place nonb3oBaTtens BcTpeyaeT rnaBHoe okHo (PucyHok 53). Ecnin nporpamma
Obina 3anyweHa 6e3 [OoNoMnHMTENbHBIX apryMeHToB, TO paboyee none n okHo «CTpyKTypa cxembl» ByayT
nycTbIMU.

Ecnu nporpamma 6bina 3anyweHa 6e3 aprymMeHTa «-pp», TO HEO6XOOAMMO MNEpPeKiouUTbCS B PEXUM
«FloorPlanner» («Pexum pabotbl — FloorPlanner»).

® x-place - O x

@aiin  PeaakTiposaTe Bua  Kpucrann Peom paforsl  HacTpaiicn  Mowowe

E X - PPLO
CrpyxTypa Crems @
Hassarme rpymna 1/0 Tun 1f0 it Snement

[ ¥

Tdl Koncons

Tcl console (Tcl ver 8.5.19);

CpenGL: Debugger created.
QTcl shell>

PucyHok 53. Bua rmaBHOro okHa npu 3anycke
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3arpy3ka Kkpuctanna

Cnegyowmm warom Heobxoammo 3arpy3utb kpuctann MJNC. Caenatb 3T0 MOXHO criefytoLmMm ob6pasom:
OTKPbITb MeHIo «Kpuctann» u3 naHenu MeHio 1 BeibpaTb HEOGXOAMMBIN KpUCTanS, rae KpucTansbl pa3buTbl
no cemeiicteam. lNMocre 3Toro Ha4yHETCS 3arpy3ka SYeeK CXeMbl, KOTOpble B pe3yrbTaTe ByayT oTobpaxeHbl
B rpachuyeckoli obnactu rmaBHoro okHa (PucyHok 54). MNocne 3aBeplueHnst JaHHOro NpoLlecca aBToMaTUYecku
OyaoyT 3arpy)xeHbl CTaHAapTHble GUGnnoTekn uenesoro kpuctanna MJINC.

B Tom cny4yae, ecnu anga 3arpysku goctyneH poBHO oauH kpuctann MNIWC, To npu ctapte nporpammsl,
OaHHbIN KpucTann byaeT 3arpy>xeH aBTOMaTUYeCcKu.

BX—place — O b
®aiin  Pegaktuposate Bug  Kpucrann  Pesowm paBoter Okno  Momows

WEBBEKWY S2CanXE® LLO @
CTPYKTYPa CXeMbl = ®

Hassanwe Tpynna /O Tun /O Mun  3nement

EwiBon

Tcl console (Tcl wver 8.5.19);

CpenGL: Debugger created.
QTcl shell:>

PucyHok 54. [maBHOe OKHO C 3arpy>KeHHbIM rpadmyeckum npeacrasnexHvem kpuctanna MNinvc

3arpys3ka cxembl

Tenepb cnepyet 3arpy3utb Verilog-onucaHue, anemMeHTbl KOTOPOro HeobxoamMmo pasmectutb. Coenatb
3TO MOXHO Yepe3 MeHto «Pann — OTKpbITb cxemy». OTKpoOeTCsi OKHO hannoBoro obo3peBaTens, rae cnegyet
BbIbpaTh annbl ¢ pacumpeHnemM «*.v». Cnegom 3a 9TUM OTKPOETCS OKHO, B KOTOPOM Heobxoaumo BbIbpaTb
KakoW 13 BbIbpaHHbIX dhanioB 1 kakon Moaynb B BelbpaHHOM dharne 6yayT rnaBHbiMu (PucyHok 55).
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@ Placement_Gui ? >

Pank
D:/XCAD_PROJECTS ftests/fa.v

Dalnk!

IMaBHLINA dakin D:XCAD_PROJECTS testsfa.v -

InaeHel moayne | fa b
OTHMEHWTE Ok

PucyHok 55. OkHo BbiGopa rnaBHoro caiina v rmaBHoro Moayns

[nsa npumepa, Ha pucyHke 56 nsobpaxeHo OKHO nocrie 3arpy3ku davna «fa.v» ¢ onucaHmem cxembl «fay
B 6asuce BbibpaHHou MITNC (PucyHok 56).

@ x-place — [m] x

®aiin  Pegaktwposate Bug  Kpuctann Pesxwum paBoter Okno  Momows

HEBRMW DCaXE®@ PPLL @

CTPYKTYDa CKEMI
Haseanne lpynna YO Tan /O Tue  3nement
¥ Input (3)
°a PAD | xaib w|a «
@b |paD ~|xaib ~|a =
@ |paD ~|xaib +~|a =
* Qutput (2)
e sum | PAD v |xaob ¥ |x *
° carry | PAD v | xaob v |x -

Brisoa

Tcl console (Tcl ver 8.5.19);

OpenGL: Debugger created.
QTcl shell>

PucyHok 56. OKHO nporpammbl NOCe 3arpy3ku CXembl
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3arpy3ka 6MbnnoTeKkn anemMeHToB

Ecnu Verilog-onvcaHnve ncnonb3yeT aneMeHTbl, HEOMUCaHHbIE B CTaHA4apTHbIX GMbnuoTekax kpucTanna,
TO AaHHble 3nemMeHTbl ByayT HeOOCTYNHbI Anst UCMoNb3oBaHUS. [ns Toro, 4Tobbl NosiBUNACh BO3MOXHOCTb
NCMONb30BaHUS AaHHbIX 31eMEHTOB, HE06X0AMMO NOArPY3UTh AaHHbIE 3NIEMEHTbI U3 CTOPOHHE BMBNnoTeKU.
Ons atoro Heobxogumo BbIGpaTh «Pann — 3arpy3uTe 6ubnunoTeky», Yyepesa OkHO obo3peBaTtens cannos
BblOpaTb HeOOX0ANMBIV dhann 6MGnMoTekn N Haxatb « OTKPbITbY.

Pa3smellueHune anemMeHToB Ha Kpuctanne

Mocne 3arpysku Verilog-onucaHmsa MOXHO NPUCTYNaTh K pa3MeLLEHNIO SNEeMEHTOB UNn 3arpy3nTb dann,
cofepxalmn pasmelleHne 3NeMeHTOB, B Cryvyae ero Hanuums Ans TeKylen cxembl. OneMeHTbl, UMeHa
KOTOpbIX COBMagjalwT C Ha3BaHusMu uMeH I/O a4veek GyayT pasmMelleHbl aBTomMaTuyecku. [Anga 3arpysku
pa3MelleHus Heobxoaumo BblbpaTh «Pain — 3arpy3nTs inout-dann» n yepes ob6o3peBaTtenb BoibpaTh dann
C pacwupenreM «*.inout.tcly. AHanornyHele AeicTBUSA MOryT ObiTb NpodenaHbl Ans 3arpy3ku pasmMelleHus
macro-6nokoB u IP-6nokoB.

[ns py4HOro pasmMeLleHns aNeMEHTOB CyLLIECTBYET HECKOMbKO CnocoboB:
e  BbibpaTb Heobxoanmyto siueriky B 0603peBaTterne CTPYKTYpbl CXEMbI;
e [lepeTalwnTb a1IEMEHT Ha HEOBXOAMMYIO SHYENKY C NOMOLLbIO MexaHnama Drag’n’Drop;
e  HasHaunTb 3NEMEHT Ha AYENKY U3 UHPOPMALIMOHHOIO OKHA AYENKMN.

Takke MOXHO BOCMNONb30BaTLCH onuuen «ABTomaTtndeckoe pasmelleHue I/O» HaxxaB Ha COOTBETCTBYHOLLYIO
KHOMKY B NaHesnn MHCTPYMEHTOB MIN B MeHIo «PefakTnpoBaTby. MNocrne HaxaTusi Ha AaHHY0 KHOMKY Kaaomy
nepudepuitHoMy anemeHTy 6yaeT HasHavyeHa noaxoasiuas no TUMy siverika KkpucTanna.

Mocne TOro, kak anemeHTbl OyAyT pacrnonoXeHbl Ha Kpuctanne, 3aHATble A4elrikn OyayT OKpalleHbl
B OpaHXXeBbIN LIBET, @ 3HAYKWN B CMMCKE 3NIEMEHTOB NMOMEHSIIOT LBET C CEPOro Ha 3eneHbii (PucyHok 57).
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@ -place - O x
Pain  Pepaktwposate Bwa  Kpucrann  Pesum paGoter Okdo  MNomowe
MWERBER D2CanXs@ DPO =
CTPYKTYpa CXEMbI (=)
HazeaHue Tpynna IO Tun /O MuH  3nemeHT
* Input(3)
a PAD * |xa_ib = |a = |[FROM_PAD1|TO_PAD1] -
b PAD * |xa_ib = |a = |[FROM_PADZ | TO_PADZ] -
@ |paD ~ |xaib ~|a ~ =
¥ Output (2)
e sum | PAD * xaob * |x - -
carry | PAD v xa_ob « |x = |[TO_PAD204|FROM_PAD204] |~
Brizon = )
Tcl conscole (Tcl wer 8.5.19);
CpenGL: Debugger created.
QTcl shell>

PurcyHok 57. OKHO C HEKOTOPbLIM KONMYECTBOM pasMeLLeHHbIX NepudepuiiHbIX arIeMeHToB
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CoxpaHeHue nony4yeHHOro pasmelieHus

[ns coxpaHeHusi MNONyYeHHOro pasMelleHnst HeobXoaMMO BbIOpaTb COOTBETCTBYHOLLYIO OMLMIO B MEHIO
«®ann» (pucyHok 58). Pexxum FloorPlanner nogaepxvBaeT crieaytoLime Tunbl anmnos:

«*.inout.tcl» — pasmelleHne syeek BBoga/BbiBoga (PrcyHok 58-1);
«*.macro.tcl» — pasmeLLeHme makpobnokos (PucyHok 58-2).

«*.ip.tcl» — paamelyenne IP-6nokos (PucyHok 58-3).

OTHPBITE CHEMY Ctrl+0
L% ZarpysuTe BubnmoTeky Cirl+L
el 3arpy3uTh inout-dain
Wl SarpysuTb macro-fain

1¢| 3arpysuTe IP-pain

H SKcnopT B inout-ghakn 1
[ 3kcnopt & macro-daiin 2
fiﬂ SwcnopT & IP-hain 3
x BoliATi Ctrl+Q

PurcyHok 58. ®yHKLMSI 9KCcropTa pa3MeLLeHnsl BCei CxeMbl, sueek BBoAa/BbiBoAa Uy makpobriokoB

Ucnonb3oBaHue nosfiy4yeHHOro pasmelieHus

[Onsa ncnonb3oBaHWs MONyYeHHbIX GalinoB pasmelleHus HeobxoouMMo B OkHe «HacTpowku 3anyckay
BbIOpaTb MeH «Pa3melleHne 3reMeHToB», akTUBMpOBaTb Tpebyemylo onuuto, U3MEHMB 3Ha4YeHne «HeT»
Ha «[Ja», n 0o6aBWTb CreHepMpPOBaHHbLIN hann B COOTBETCTBYIOLWEe none Beoga (PucyHok 59).

%5 Hactpoiikn 3anycka x

PasMelLEHne 3neMeHTos

JloruHeckuil ciHTeS . R
OBLuMe HaCTpoikY MenonezoeaTs daiin pasmewering 10 aueex [Hnout] 1 fa -
KnacTepusaws snemeHToS
FazMelLeHIe 3NIEMEHTOE Mcrnone308aTe Gaitn pasmewens makpo-Gnoxkos [-macro] 2 fa -
TDACCMPOEKE MEXKCOSAMHEHWI

BpemeHHOR aHanns MEnonk30BaTe Galin PASMELLEHIA BCEX ANEMEHTOE [] Het h

Mnone30BaTe GaEin pasMelLeHns ip-Gnokos [-p_place] 3 JiE) M

OTKMO4MTE AMrOPUTM MOAENMPOBAHUA OTHMME [-sa] Her

3aAaTb MHOXMTEN LWKIOE MOLENMPOBSHNS OTHMrS [-sa_Im] Het 300 =

&) SHaYEHWA NO YMONHEHWIO oK OTMeHa

PucyHok 59. HacTpoiiku pasmeLleHns anemMeHToB
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