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siyeliKa BBOJa/BHIBO/IA.



BBEJAEHHUE

Cucrema aBromatusupoBanHoro mpoektupoBanus (CAIIP) X-CAD
npenHa3HaYeHa JJis aBTOMAaTH3allMy 3TAroB JIOTHUYECKOTO CHUHTE3a, pa3MeleHUs
AJIEMEHTOB U TPACCUPOBKU MEKCOEAMHEHUI MUKPOCXEM, IPOEKTUPYEMBIX Ha Oa3e
IPOrpaMMHUPYEMBIX JTIOTUYECKUX MHTerpainbHbix cxeM (IIJIMC).

B cocras nmporpammusix cpencts CAIIP Bxomsrt:

— wuHTepdelicHble mporpamMMmbl Ha si3bike C++, oOecnedyuBaromiue 3arpys3Ky

CXEMOTEXHUYECKOH 1 Tonosiornuyeckoit napopmaru u3 6a3el gaHHbix CAITP

Cadence B ¢popmarax CDL, GDS-II.

— Ilporpammbl Ha s3pike C++, HHTEIPUPOBAHHBIE C S3BIKOM YIIPABIICHHS
3amanuamMu Tcl um  oOecneunBaromue OTOOpak€HUE MPOEKTHUPYEMOM
MOJI30BATENILCKOM cXeMbl Ha 0a3uc sneMenToB ouoanorexku ITJIMC, a Takxke
peaNM3yIoNIue MPOXOXKACHUE ITOJHOTO MapIipyTa TOIOJOTHYECKOTO
MPOCKTUPOBAHMSI, COCTOSIIIETO U3 aBTOMATHYECKUX MPOIEAYP TUTAHUPOBKH,

pa3MeIleHUs U TPACCUPOBKHU MEKCOETUHEHUN.

— Ilporpammuble cueHapuu (CKpunThl) Ha s3bike Tcl mig momaep:kku
dbynkuuonupoBanusi wuHTEpdeiica mporpammbl X-CAD wu  ymnpaBieHus

nporieccoMm kKoHpurypuposanus [1IJIVC.

— bubnuorexku craHgapTHBIX d3JeMeHTOB B  (opmare Liberty s
aBTOMAaTHYECKOTO CHHTE3a TMPOCKTHBIX pEIIeHu cpeacTtBamu Design
Compiler (Synopsys), RTL Compiler (Cadence), Genus (Cadence) unu Yosys
Open SYnthesis Suite (Yosys).



Oo6mme xapakrepuctuku CAIIP X-CAD

1. Homenkiarypa noanepxubaembix [IJIMC:

Mudp MJINC
5400TP094 5400TP194 5400TCO015
Tex. npornecc, HM 180 180 180
a Emkocts, JID 1794 1794 1104
=
% KonnuecTBo craHgapTHBIX 205 205 93
= SIBB, mt
=
KonnyecTBO TaKTOBBIX 4 4 4
SIBB, mT

. COoBMECTUMOCTb CO CTOPOHHHUM MPOrPaMMHBIM 00ECIIEUEHUEM:

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.

. IlonnmepxuBaemeple SI3bIKM ONMCAHUS alapaTyphl:

Verilog 2005 (cranaapt IEEE 1364-2005);
VHDL (Bepcun 1987, 1993, 2002, peuszuu 2008 u 2019 cranaapra IEEE
1076 — B mecmoeom pexume);

System Verilog (orpannyeHHasi MOJIePKKA HEKOTOPbIX KOHCTPYKIIUIA).

. CucrtemHbIe TpeOOBaHUS:

Onepanuonnas cucrema Windows 7 wiu Bbliie;
Onepanunonnas cucrema Red Hat 6 \ Cent OS 6 uiu Bbile;
OneparuBHas namaTh: 8 1'0;

CB000HOE MeCTO Ha KecTKOM aucke: 4 1'0;

Hanuuue Bugeoapaiisepa ¢ nogaep:kkoi cnenupuxkanuun OpenGL 2.0.



MAPHIPYT ITPOEKTHPOBAHUSA HA OCHOBE IIVINC

[Iporpammusie cpeactBa X-CAD obGecniednBaroT BOZMOXHOCTh UHTETPALIUH
c cymiecTByromuM kKommepueckuM [IO (mpu Hanuuuu) sl BBIOJHEHUS
JIOTUYECKOTO CHHTE3a W MOJEITUPOBAHUS OOINEro Ha3HAYeHUsS OT KOMITAHHWH
Cadence u Synopsys, a Takxe co cBoOOAHO pacmpoctpansiembiM [1O mms
noruueckoro cunre3a Yosys Open Synthesis Suite. Ha pucynke 1 npencrapiien
MapupyT, obecneuuBatonuii uHTerpanmuio X-CAD co cpeactBamu CAIIP
kommanuu Cadence u coaepkaniuii ciaeayronue dTamnsbl:

1) 3arpy3ka daiina O6ubmuorexkn cranmapTHeix snemeHTtoB [IJIMC u HDL
OMMCAHUS TPOCKTUPYEMOH TMOJIb30BATEIBCKOM CXEMbl B IPOrPaAMMY
noruueckoro cunre3a RTL Compiler / Genus;

1) mepenauya mosrydeHHOro cxeMHoro omucanusi B noamnporpammy CAIIP mns
TEXHOJIOTUYECKOT0 OTOOPaXKEHHUS, pa3MEIIeHUs U TPACCUPOBKU;

2) mpoBepka NPOEKTa Ha OBICTPOJACHCTBUE C MOMOIIBI CTAaTUYECKOTO
BpeMeHHoro aHammza (CBA) u MoAenupoBaHUsS CXEMbl B CHUMYJATOpPE
Cadence Spectre;

3) renepanus Qaitna npommusku [TJINC.

BubnnoTeka
RTL
(liberty file)

\ /

CuHTe3
(RTL compiler/Genus)

TexHonoru4eckoe
oTobpareHue

HNexkomnosuuus /
PasmeweHune

|

Tpaccuposka /
KoHdurypuposaHue

MopaenupoBaHue Daiin BpemeHHO
(Spectre) MPOLWUEBKK aHanns

Pucynok 1 — Mapuipyt npoekrupoBanusi Ha [JIMC ¢ ucnons3oBanuem 110
Cadence




Ha pucynke 2 mnpuBeleH aHAJIOTHYHBIM MapIIpyT, OOCCIEeYHUBAONTUN
unrerpanuio ¢ CAIIP komnanuu Synopsys U COAEpKAIIUM CIIETYIOIINE ITAMbI:

1) 3arpy3ka daiina Oubmuoreku cranmaptHeix saeMeHtoB I[IJIMC m HDL
ONMUCAHUS TMPOEKTUPYEMOM MOJb30BATEIBCKOM CXEMBI B IPOTrpaMMy
Jorudeckoro cuHTe3a Synopsys Design Compiler;

2) mepenayda MOJYYEHHOTO CXEMHOTo omnucanus B noanporpammy CAIIP s
TEXHOJIOTUYECKOTO OTOOPaXKEHHUSI, pa3MEIIEHUS U TPACCUPOBKY;

3) mpoBepka mpoeKTa Ha OBICTPOACHCTBHE C IOMOIIBID CTaTHYECKOTO
BPEMEHHOT'0 aHaJIN3a U MOJIEIMPOBaHUs CXeMbl B cuMysisitope HSpice;

4) renepanus Qaitna npommsku [TJINC.

CuHTe3
(Design Compiler) _

MoanenupoBaHue
(Hspice

Pucynok 2 — Mapuipyt npoektupoBanus Ha [IJIMC ¢ ucnons3oBanuem 110
Synopsys

Ha pucynke 3 mpencraBieH MapuipyT, 0O€CIIEUUBAIONINI HWHTETPAIUIO CO
cBoOoHO pacmpoctpanseMbiM 1O Yosys Open SYnthesis Suite U comepkamuii
CIICAYIOIIHE ATAIIbI:

1) 3arpy3ka daiina Oubnuoreku cranaaptHeix sjeMentoB [IJIMC u HDL

OIMCAHUs TOJH30BATEIIBCKOW CXEMBI B IMPOrPaMMy JIOTUYSCKOTO CHHTE3a

Yosys;



2) mepenaya MOJIYYEHHOTO CXeMHOro omucanus B noamnporpammy CAIIP s
TEXHOJIOTHYECKOTO OTOOpaXKEHUs, pa3MEIICHUS U TPACCUPOBKH,

3) mpoBepka MpoekTa Ha OBICTPOJEHCTBUE C TOMOIIBIO CTATUYECKOTO
BPEMEHHOTI'0 aHaIM3a U MOJIETMPOBaHUs cxeMbl B cumyiisitope Icarus Verilog;

4) renepauus ¢aiina npomusku [TJINC.

(Yosys Open SYnthesis

MopgenuposaHue

(Icarus Verilog) :

Pucynoxk 3 — Mapupyt npoextupoBanus Ha [TJIMC ¢ ucnonbzoBanuem I10 Yosys




CTPYKTYPA TIPOTPAMMHBIX TUPEKTOPHUI
Crpykrypa nomamsei qupekropuu rnporpammel X-CAD:
X-CAD #domawnss oupekmopusi

bin  # dupexmopus ucnonnsemvix Mooynet

xcore.exe  # mooynw onsa 3anycka XCORE

xcad.exe  # mooyaw ons 3anycka XCAD, epagpuueckozo
unmepgetica CAIIP

xplace.exe # mooyaw ons 3anycka XPLACE
xmap.exe # mooyaw ons 3anycka XMAP
xsta.exe # mooynw onsa sanycka XSTA

src  # oupexmopusi ¢ ucCxoOHvIMU ¢hatiiamu
/data # ghatinwl kongueypayuu IHJIUC
/libraries  # oubauomexu ons pabomet ¢ IIJIKC
/scripts # ynpaensarowue ckpunmol
/docs # doxymenmayusi

lib # oubuomexu tcl/tk

tools # npoepammusie mooynu Yosys, IcarusVerilog, GTK Wave,
CVC u op.



SAITYCK ITPOI'PAMMBI B KOHCOJIBHOM PE’KMME

KOHCONBHBIN peXUM NpOrpaMMBbl BBITIOIHSAETCS C TOMOIIBIO YITPABIISAIOLIETO
ckpunta Ha s3bike Tcl. Komanga 3amycka W3 CHUCTEMHOM KOHCONIM HUMEET
CICIYIOLINM BU/L;
<PATH>/bin/xcore.exe <PATH>/src/scripts/<script> -i <ckt file> <options>,
rae:
<PATH> — nomamnss nupekropust CAIIP X-CAD,
<script> — ynpaBJISIIOIIMNA CKPUNT Ha si3bike Tcl, obecneunBaroniuii 3amyck
IJIABHOTO UCTIOJIHAEMOT0 MOAYJISA, COIVIACOBAHNE BXOAHBIX M BBIBOJ BBIXOJHBIX
JAHHBIX,
<ckt_file>— nonHoe ums (aitsia(-oB) ¢ ONUCAHUEM TPOECKTUPYEMOIM CXEMBI,
<options> — OIILNH 3aIlyCKa IPOrPaMMBI.

Kaxnas [IJIMC umeeT cBOM yNpaBisIOMIAN CKPUIIT, aIalTUPOBAHHBIN MO
€€ apXUTEKTypy U CXEMOTEXHHYECKHe OcCOOeHHOCTH. COOTBETCTBHE Ha3BaHUS

[TJINC u ynpaBistolIero CKpUnTa NpuBeIEeHO HUXKE:

5400TP094 - xa
5400TP194  — xa2
5400TCO01S  — xa3

OcHOBHBIC ONIIUM 3aIIyCKA NPOTrPaAMMBI

-h BBIBO/I HA SKpaH KpaTKou crpaBku o nporpamme X-CAD

-1 <ckt file list> nyTh 710 BXoJHOTO (aitna ¢popmara Verilog umm Tcl;

MOXET OBITh CHUCKOM M3 HECKOJIbKUX (haiisioB

-f <file_name> NyTh 10 BXOJHOTO (haiia co CIIUCKOM MPOEKTHBIX (ailyioB

dbopmara Verilog nnu Tcl; anpTepHaTiBa onmmu -1

-add <file name> MyTh J10 BXOJIHOTO (haiina Verilog, ¢ JOMOTHATETEHON

Jorukon u3 anajgoroBou yactu [TAIIUC

-0 <out_name> 3a/laHue npedurKca UMEH BBIXOAHBIX (haiiiioB

-top <top_name> onpenesieHne UMEHU MOJYJISI BEPXHETO YPOBHS; 3a4a€TCs
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B CJIy4ac pa3/iniud UMCHH BXOOHOI'O ITIPOCKTHOI'O @aﬁna )41

MO/TyJIsl BEPXHETO YPOBHS

-ulib <file_name>

IyTh 10 BXOJHOTO (haiina ¢ nonosnurensuoil TCL

OMOJIMOTEKOH DJIEMEHTOB

-lint

BKJIIOUEHHE CHHTaKcudeckoro ananuza Verolog HDL kona

(tombko mis Windows, CentOS 7 u cTapiire)

anaBJIeHne MpoueCcCOM JIOTHIECCKOro CUHTE3a

-rt]

cuHTe3 ¢ nomoinbio mporpamMmmbl Cadence RTL Compiler

-gen CUHTE3 ¢ Tomoltkto nporpamMmmbl Cadence Genus

-dc CHUHTE3 C TIOMOIIBIO porpaMmMbl Synopsys Design
Compiler

-y++ CHUHTE3 C TIOMOIIBIO MPOTPAaMMBI Y 0SYS

-lib CUHTE3 B 0a3uce OMOIMOTEKH JIOTUYECKUX AJIEMEHTOB
[IJIUC (BKI. IO YMOJTYAHMIO)

-lut CUHTE3 BHE PaMOK OMOJIMOTEKH JIOTHYECKHUX JIEMEHTOB,

co Bcemu Bo3MoxHOCTsIMH LUT (tonbko ¢ T1O Yosys)

-extract_shiftreg

BKJIFOUEHHE aBTOMATHYECKOU UeHTU(UKAIIUN OJIOKOB
caBuroBeix peructpoB B HDL onncanuun npoekra;
nocrtymHa ToybKo ¢ [1O Yosys mus [IMC 5400TP194 u
5400TCO015

YnpagpiieHue nMpo1eccoM KOMIOHOBKH M Pa3MeNleHust

-p <file>

3arpy3ka pa3MenieHHs 3JIEMEHTOB MTPOEKTHOMN CXEMBI U3
3aJJaHHOTO (paiiia; eciu pa3MeleHUE COJIEPKUTCS BMECTe
c HetnucroM B Tcl-gaiine <ckt file>, cnenyer ykazats —p

(1324

(TIyCcThIE KaBBIYKH )

-inout <file>

3arpys3ka pa3MelleHus siueek BBoJia-BbiBojia (1IBB) u3

3alaHHoTO (haiina

-macro <file>

3arpy3Ka pa3MelIeHus] MaKposueeK U3 3alaHHoTo (aiina

11




-ip_place <file>

3arpy3ka pasmerieHus [P 6;10koB u3 3aganHoro ¢aiia

-le <file>

3arpy3ka rOTOBOM IUIAHUPOBKH JIOTHYCCKHUX 3JICMCHTOB U3

3aaHHorO (haitna

-le_union <value>

YnpaBieHre KOMIIOHOBKOM JIOTUYECKUX DJIEMEHTOB:

0 - BHIKJIFOUCHHUE TTApHON KOMITOHOBKH JID (KOMIIOHOBKA
tosibko 1o curHairy SET/RESET);

1 - xommnonoBka JID no Bxoxam {a | d};

2 - KOMIIOHOBKA 10 BCEM JIOTHUUYECKUM BXojaM JIO;

3 - MakCUMaJIbHBIN YPOBEHb KOMIIOHOBKH, B TOM YHCJIE

HE CBSA3aHHBIX APYT ¢ aApyrom JID.

-sa_lm <value>

3aJIaHUC MHOKUTCIIA BHYTPCHHCTO [IUKJIA aJITOPUTMA
pasMCIICHHUA 9JICMCHTOB,

YBCIIMYCHUC 3HAYCHMS ITapaMETpa, YBEINUUBACT
JIIATCIBbHOCTD U KAYCCTBO dABTOMATHUYCCKOI'O pa3sMCIICHUSA

<value> - nenoe yucio u3 uarepnaina [1..1000]

anaBJIeHne nmpoumeccoMm TpaCCUPOBKH

-r <file>

3arpy3Ka TpaCCUPOBKU MEXKCOECIUHEHUN TPOEKTHOU

CXCMBbI U3 3a1aHHOTI'O Q)aﬁna

-order <file>

3aJJaHUE MMOJIb30BATEIIBLCKOTO TTOPSIKA TPACCUPOBKH LIETICH
MPOCKTHOM CXeMBI, cM. onucanue Tcl komaHabI

xc_net_order

-sr <value>

-rr <value>

-SI — 33J]aH1E METO/Ia IEPETPACCUPOBKHU MEPErPYKEHHBIX
1ernei B Mpoiiecce aBTOMaTUYeCKON TPACCUPOBKH,
<value> mpuHuMaeT oHO u3 Tpex 3HaueHui {0, 1, 2}.
-rr — 33JjaHle MeTo1a 00X0/1a TPACCUPOBOYHBIX PECYPCOB
[JINC,

<value> npuHUMaeT 0HO U3 ABYX 3HaueHui {0, 1}.

Bo3MoOxHBIE KOMOMHAIIMA 3HAUYEHUN OIILIMIA;
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-Sr 2 -rr 1 — 10 YMOJIYaHHIO: JOCTUTAETCS ONITUMAJIBHBIN
pe3yJbTaT 110 BPEMEHHU U KaueCTBY TPACCUPOBKHU;

-sr 2 -rr (0 — onTUMH3aLMA BPEMEHN TPACCUPOBKH;

-sr 0 -rr 1 — onTuMu3anus 0ObemMa TPaCCUPOBOYHBIX
PECYPCOB, UCIIOJIB3YEMBIX JIJI1 UMIUIEMEHTALIUH
IIPOEKTHOU CXEMBI;

-sr 0 -rr 0 — OTCYyTCTBHE ONTUMHM3ALINH; MOXKET OBIThH
MCIIOJIb30BaHa B CIydae, KOT1a MPOEKTHAs CXEMa He
Pa3BOAMUTCS IIPU MHBIX 3HAYEHHUSX

Buumanue! Onuuu HeTOCTYNHBI JUIsI U3MEHEHUS Yepe3

rpadudeckuit ”HTEpPEiic MoaB30BaATEIIS.

-v_h <value>

KOd((PHUIMEHT y4ueTa UCTOPUH TIEPETPYKEHHOCTH
KOMMYTAIMOHHBIX 3JIEMEHTOB BO BpEMs TPACCUPOBKH,
<value> - mo6oe uucno u3 uureppaia [0..1]
Buumanue! Onuus HeIOCTyIIHA JUIsl UBMEHEHUS Yepes

rpaduyueckuit HTEpPEiic Moab30BaATENS.

-v_p <value>

KO3(pUILIMEHT, yueTa HaKOTUIEHHOTO U COOCTBEHHOTO
0a30BOr0 BeCca KOMMYTAIIMOHHBIX DJIEMEHTOB BO BpEMS
TPaCCUPOBKH,

<value> - mo6oe uncio u3 narepsania [0..1]
Buumanmue! Onius HeAOCTyITHA JIs U3MEHEHUS Yepes

rpaduueckuii ”HTEpPEIc NoaB30BaATENS.

-path_w <value>

OrpaHUYCHHE CYMMapHOW HAKOIIJIEHHOM CTOMMOCTH ITyTH
JUISl COEIMHEHUI BO BPEMSI TPACCUPOBKH,

<value> - mo6oe uucno u3 unrepsana [0..500]
Buumanue! Onnus HeIOCTyHA JUIsl UBMEHEHUS Yyepes

rpaduueckuit ”HTEpPeEiic Moab30BaATENS.

-path_1 <value>

OTPaHUYEHHUE MAKCUMAJIbHOM JIJIMHBI COCIMHEHHU, T.€.

KOJIMYCCTBA TPACCUPOBOYHBIX 3JICMCHTOB,
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<value> - nenoe yucio u3 uarepnaina [1..2000]
Buumanue! Onuus HeTOCTyIIHA U1l U3BMEHEHHUS Yepes

rpadudeckuit ”HTEpPEIC MOTB30BaATEA.

-ro_fast <value>

BKJIFOYCHHE MPEAYyCTAHOBJICHHBIX 3HAUYCHUI ITapaMETPOB
TpaccupoBkH (-st, -11, -v_h, -v_p, -path_w, -path 1) qus
MOJIyYEHHS TPACCUPOBOYHOIO PELICHUS 32 KpaTyaiiliee
BpeMs,

<value> npuHUMaeT 0JHO U3 ABYX 3HaueHui {0, 1}:

ITo ymonuanuto -ro_fast 1 - «exnrouenoy.

[Ipu BKIIOUEGHHOM OMIIMK ro_fast 3a1aHHBIC BPYUHYIO
3HA4YEHHs MapaMeTpoB -st, -11, -v_h, -v_p, -path_w, -path 1
UTHOPUPYIOTCSL.

Buumanue! Bxmouenne onuuu -ro_hq 1 aBromatnuecku

BBIKJIIOYAeT oniuio -ro_fast.

-ro_hq <value>

BKJIFOUCHHE MPeAyCTAHOBJIEHHBIX 3HAaUYCHU TTapaMeTPOB
TPacCUpoBKH (-st, 11, -v_h, -v_p, -path_w, -path 1) nns
TOCTIDKCHUSI HAMJTYYIIIEr0 Ka4eCcTBa TPACCHUPOBOYHOTO
penieHus,

<value> nmpuHUMaeT 0HO U3 ABYX 3HaueHui {0, 1}:

[To ymomuanuro 3HaueHue -ro_hq 0 - «swvixnrouero».

[Tpu BKITFOUCHHON ONMIHY 3aJaHHBIC BPYYHYIO 3HAUCHUS
napamMeTpoB -st, -1t, -v_h, -v_p, -path_w, -path 1
UTHOPUPYIOTCSI.

Buumanue! Bxmouenne oniuu -ro_hq 1 aBTromatnuecku

BBIKJIKOYAET Omniuio -ro_fast.

-r0_lc <value>

TPaCCUPOBKaA JIOKAJIbHBIX TAKTOBbBIX CUT'HAJIOB C
HCIIOJIb30BaHHUEM TJI00aJIbHOTO ACPCBa CUHXPOHU3AINH

[JINC
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-reroute <value>

BBIOOD aJropUTMa TPACCHPOBKHU:
0 — anroputm A* 6e3 pa3pbiBa U MEPETPACCUPOBKHU
HEpAa3BEJACHHBIX LECIIEH;

1 —anroputm PathFinder (BkitoueH no yMouaHuio)

3ananmne ¢popmara daiiia npoOMIUBKU

-wrbin

3anuch NPOITMBKY B OMHAPHBIN (aiii ¢ pacimpeHnem .bin

-wrhex

3anuck NPOLIMBKH B (paili ¢ pacmrpenuem hex

15




BXO/HBIE TAHHBIE CAIIP X-CAD

BxoaHbpIMU TaHHBIMU JJI IPOTPAMMBI MOXET OBITH ONMKMCAHHE CXEMbl Ha
pPa3HBIX YPOBHSIX MpEJCTaBICHUsS NaHHBIX. Tak, ecnu <ckt name> — Ha3BaHUE
MPOEKTUPYEMOU CXEMBI, TO:

1. <ckt name>.v — HDL onucanue cxembl Ha s3bike Verilog — TpeOyeT
obsi3atenbHOro 3amycka RTL-compiler, Genus, Design Compiler unu Yosys.

2. <ckt _name>.sv — HDL onucanue cxeMsl Ha s3pIke System Verilog — TpeOyeT
obsi3atenbHOro 3amycka RTL-compiler, Genus, Design Compiler unu Yosys.

3. <ckt name>.vhd — HDL ommcanme cxemb Ha si3pike VHDL — TtpebOyer
oOs3atenbHOro 3anmycka RTL-compiler, Genus, Design Compiler unu Yosys.

4. <ckt name>.syn_*.v — cuHTe3upoBaHHOE Verilog omnucaHue CXeMbl C
UCIIOJIb30BaHUEM OMONMMOTEYHBIX U niepudepuitupix siuementoB [TJIMC. daiin
MOXET OBITh CO3/IaH BPYUYHYIO WU MMOJYYEH B PE3ybTaTe CUHTE3a C TOMOIIBIO
RTL-compiler, Genus, Design Compiler, Yosys.

5. <ckt_name>.xmap.tcl — omucanne cxembl Ha s3bike Tcl ¢ ucnonbpzoBaHUEM
oubmmoTeunbix 3yemeHToB [IJIMC (sABIsieTcs TakKe OOHUM M3 BBIXOIHBIX
(aiinoB paboThl IporpamMMbl npu ucnonb3oBannu HDL onucanus B kauecTBe

HCXOJ/IHOT0), KaK MpaBujo, TpedyeT Hanuuus ¢aitia <ckt name>.xmap.lib.tcl.

IMpumep: cl7.xmap.tcl, pparment

#INPUT LIST
set xc_input { NI N2 N3 N6 N7 }

#OUTPUT LIST
set xc_output { N22 N23 }

#INPUT 10s
xc_inst {XC BUF N1} ibuf {a=NI x=XC I N1} {inp io=1}
xc_inst {XC BUF N2} ibuf {a=N2 x=XC I N2} {inp io=1}
xc_inst {XC BUF N3} ibuf {a=N3 x=XC I N3} {inp io=1}
xc_inst {XC BUF N6} ibuf {a=N6 x=XC I N6} {inp io=1}
xc_inst {XC BUF N7} ibuf {a=N7 x=XC I N7} {inp _io=1}
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#OUTPUT 10s
xc_inst {XC BUF N22} obuf {a=XC O N22 x=N22} {out io=1}
xc_inst {XC BUF N23} obuf {a=XC O N23 x=N23} {out io=1}

#LUTs
xc_inst{ 1 }LE cell i3 11 {d= 0 c=XC I N3b=XC I NI y=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 O N23}
xc_inst{ 3 }LE cell i3 11 {d=XC I N2c=XC I N6b=XC I N3y=0_}

6. <ckt_name>.inout.tcl — Qaiin pazmemenus nepudepuitHpx miomanok SIBB.
[TonpoOGHOE omMcaHue M MPUMEPHI UCIIOJIb30BAHUS IPEJCTABICHBI B pa3jelie

«Ucnonb3oBanue (aiina pazMenieHnsl KOHTAKTHBIX MIOUIA/I0K»

7. <ckt_name>.place.tcl — daitn pasmemnieHuss JIOTHYECKUX  DJIEMEHTOB,
COIICp)KaHlI/II‘/'I KoMaH/IbI Ha s3b1ke Tcl Bupa:
XC_map_inst <uMs 371eMeHTa> <UMs MTOCaT0YHON TIOIIa K>

ITpumep:

xc_map inst cell 1 ILABO101.ILEO701.ILEI
xc_map _instcell 2 ILABO101.ILEO801.ILEI

xc_map_inst cell N ILABO101.ILE1201.ILE2

8. <ckt name>.le.tcl — daiin KOMIOHOBKHM JIOTHYECKUX SYEEK B JIOTMUECKHE
aleMeHTHI Ha si3bike Tcl Buaa:
xc_le <ums JID> {<ums suelikm> < uMs SUeHKH >}
IIpumep:
xc le LE 0 {cell 1cell 3}
xc leLE 1 {cell 2}

xc le LE N {cell N}
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BUBJINOTEKMU 3JIEMEHTOB IIJIMC

bubnuorexkn osnementoB I[IJIMC pacnonokeHbl B COOTBETCTBYIOIIMX

noamupekropusix  X-CAD/sre/libraries/<chip>/<lib_case>, rtne  <chip>

OTIPENICIIICTCS B COOTBETCTBUU C TAOIMIICH:
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5400TP094 - XA
5400TP194 - XA2
5400TCO01S — XA3

<lib_case> — ouH U3 JOCTYIIHBIX YIJIOB XapaKTepU3aluu:

PwcV1.65T125 — xynmuii cnydait (Hanpsbkenue — 1.65B, temneparypa —
125°C)

PtcV1.80T25 — crannapTHblil (Hanpsbkenue — 1.8B, temnepatypa — 25°C)
PbcV1.95Tm40 — nyumuii cnydait (Hanpspkenue — 1.95B, temneparypa — -

40°C)

bubnnoTexu mpencTaBieHbl B CIEAYIOMUX popMaTax:
* tel — onucanue koHurypuposanus snementos [IJIVC.
* lib — OubnuoTeka snemeHTOB B ctanaapre Liberty.

* v — OubianoTeka 35eMeHToB B (hopmare Verilog.

CrenmanbHbpie 0003HaYEHUS UCIIONH3YEMBIC B HA3BAHUSIX OMOIMOTEK:
LE — oubnuoreka jiornueckux 3ementoB [TJIVC.
10 — Ooubnuoreka 31eMeHTOB BBOAa-BhIBoaa [1IJINC.

RE — 6ubnuotexa koMMmyTarimoHHbIX dneMmenToB [TJINC.



NCITOJIB30OBAHUE KOHTAKTHbBIX ITJIOIHAOK

ABTOMaTH3aHI/I}I MMpcaACTaBJICHHOI'O MapaipyTa IMPOCKTUPOBAHUA
moApPaszyMeBaACT aBTOMATHYCCKYIO I'CHCPALUIO SK3CMILIAPOB Moz[yneﬁ SAYECK BBOJA-
BBIBOJAa Ha OCHOBAHMH CIIMCKOB HMCH BXOJHBIX WM BBIXOOHBLIX IIOPTOB VCI'ﬂOg—
OIMNMCaHuA CXCMBI.

YHUKaIbHOE ums, 1IpuCBanBacMocC IK3emnjapy }weﬁku, HUMECCT BU:

XC BUF <wmmMs nopra>
Y BxomgHOU s4YelKHM WM BHYTpEeHHEro curHana, xomsmiero B IIJIMC,

IMPUHUMACT BU!:

XC I <mmMms mopra>
VY BBIXOAHOW STYEHKH UMs BHYTpEHHEro curHana, npuxozsmero u3 [IJINC,

IMPUHUMACT BU:

XC O <mmMms nopra>
VY BXOJIHOW Y BBIXOJHOU SYEEK, MPEIHA3HAUYCHHBIX JIJI1 TAKTOBOIO CUTHAA,

HMs BHYTPCHHCTO CUTHAJIA ITPUHUMACT B!

XC C <mmsa nopra>
BHemiHue curHanel sY€eK BBOJA/BBIBOJA, CBA3aHHbIE C nepudepuei,
COXPAaHSIOT UMsI COOTBETCTBYIOIIET0 UM MopTa u3 Verilog-omucanus yCTpoicTBa.
IIpumMep aBTOMATUYECKM CTE€HEPUPOBAHHBIX JK3EMIUIAPOB  MOIYJEU

BXOJIHOM, BBIXOJJHOM 1 TAKTOBBIX SUYCEK:
xa ib XC BUF GO (.a(XC I G0), .x(G0));
xa ob XC BUF G17 (.a(G17), .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));

DK3eMIUIIp MOAYJISI TYEUKH BBOJA/BBIBOJIA MOKET OBITh 0OABJIEH BPYUHYIO
B COOTBETCTBUU C TEM CTAHIAPTOM SA3bIKA anmapaTypbl, KOTOPBIM NOAIEPKUBAECTCS
UCTOJIb3yEMbIM MPOTPAaMMHBIM OOECIEUEHUEM ISl BBIMOJIHEHHS JIOTHYECKOIO
CUHTE3A.

IIpumep 100aBIEHHBIX BPYYHYIO 3K3EMIUIIPOB MOJYJEH BXOAHOW H

BBIXOJHOH SU€EeK:

xa 1ib ul (.a(G0), .x(GO int));
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xa ob u2 (.a(Gl7 int), .x(G17));
IIpuMep 106aBICHHBIX BPYUHYIO SK3EMIUIIPOB MOAYJIEH BXOHON U

BBIXOI[HOﬁ TAKTOBBIX AYCCK:
xa clk ib clkl (.a(CK), .x(CK int));
xa clk ob clk2 (.a(CK int), .x(CK out));

Hcnonb3oBaHWe BBIXOJHOHW TaKTOBOW suYelWKH (KaK aBTOMATHYECKH
CT€HEPUPOBAHHOM, TaK U JI0OABJIEHHOMN IMOJIb30BaTEIEM) BO3MOXKHO TOJILKO B TOM
ciy4dae, KOT/ia BIXOJHON TaKTOBBIM CUTHAJ ITOBTOPSIET BXOIHOM (KOT/1a BEIXOTHOMY

TAKTOBOMY CHUI'HAJIy HA3HAYACTCA BXO,ZIHOﬁ).

JlaHHas cHTyanus IOKa3aHa Ha CIEAYIONIeM MpuMepe:

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 clkz2 (.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

Takke TMOAB30BATENI0 JOCTYMHO MCIOJIb30BAaHUE CHEIUATU3UPOBAHHOMN
KoHTakTHOH 1iomaaku PAD RST, mo3Bosstomieii riio6aibHO OCYIIIECTBUTEH COPOC

BceX Tpurrepos Ha kpucramie [IJIMC.
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I[JIH Ha3Ha4YCHHUA CHUT'HaAJIa C6p003 Ha MJaHHYIO KOHTAKTHYIO INIOAAKY

HeoOxonuMo mpu paszpaboTke Verilog-omucanus 3anaTh 3TOMY CUTHAIY UMS

«GRESET».

IIpuMep Hcnoab30BaHUS KOHTAKTHOM TUIOMIAJKK TI100aJIbHOTO cOpoca:

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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®AJ PASMEIIEHUS KOHTAKTHBIX IUIOIIAIOK

<ckt_name>.inout.tcl — daiin pasmemenus nepudpepUUHBIX TUIOMIATO0K

[UIMC. ®daiin uMeeT Caeayomunil CHHTAKCUC ONTUCAHUS

set xc(inout) {

{<ums nopma > <ums KOHMAKMHOU NIOWAOKU> }

{<ums nopma > <ums KOHMAKMHOU NIOUAOKU> ]

/
set xc(inout type) {

{<ums nopma > <mun niowadku > <nuH NIOWAOKU>}

{<ums nopma > <mun niowaoxku > <nuH NIOUAOKU> ]

pe

rae <ums nopma> - UMsi BXOJHOTO/BeIX0oiHOTO nopTa RTL onucanus cxemsl; <ums

KOHMAaKmHou niowjaoku> - uMs KoHTakTHOW momanku [IJIMC, Ha koropoii

pasMmenieH TopT, <mun #HIOWAOKU™> - TUI KOHTAKTHOM TUIOMIAIKH / UMM

OMOIMOTEYHOI0 D3JIEMEHTAa KOHTAKTHOM TIUIOIIAAKU, <AUH HI0OWAOKU> - TIHH

KOHTAaKTHOM IIOIIAJIKH, K KOTOPOMY MOAKITFOYEH MOP

BXOIIHI)IG/BLIXOI[HBIC ITOPTHI RTL onucanus CXCMbI, OTCYTCTBYIOIIHC B

daiine <ckt name>.inout.tcl, OyayT pa3MelieHbl Ha KOHTAKTHBIC IUIOIIAJIKH

dBTOMAaTHU4YCCKH.

IIpumep Verilog-onucanust 1 COOTBETCTBYIONIETO eMy (pailia pa3MmeleHus

KOHTAKTHBIX IIJIOIIad0K:

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

endmodule

m0 — mpumep OIpEeNeIeHHOIO BPYYHYIO 3K3eMIULIpa suelHKH BBOJA/BBIBOJA.
DK3eMIUTIpBl SYeeK Il CUTHAIoOB b, ¢, carry OynyT q00aBiieHbl aBTOMAaTUYECKH.
[Inomanka /uisi CUTHAJIOB @ M SUM Ha3HAYal0TCA B COOTBETCTBHUHM C inout-haiaom.

[Tnomanku mis b, ¢, carry OyayT Ha3HAYE€HBI aBTOMATHYECKH.

set xc(inout) |
{ a FROM_PADI}
{ sum TO PAD205}
}
set xc(inout type) {
{ a xa 1b a}
{ sum xa ob x}

Qaitn  <ckt_name>.inout.tcl MoxeT ObITb MOJYy4YEH TMpPU TOMOLIU
unTepdeiica urannpoBku kpuctamia FloorPlanner. Ilogpo6Hoe onucanue paboTh

C JAHHOW IPOrpaMMOM IPENICTABICHO B pas3ele UHTEP®ENC IIAHUPOBKU
KPUCTAJUUIA FLOORPLANNER.

daiin ¢ pazMeneHneM nepudepuinHbIX MIOMAT0K JOHKEH OBITh TTOAKITIOYCH

K [IPOEKTY C MOMOIIbIO OMIINH -inout B KOHCOJILHOM WJIN B rpaduueckom pexuMme.
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https://docs.google.com/document/d/1Ryfw2W53MNyPBTIhsU3pTAldbqY69IOz2Tvb-CpHzCc/edit#heading=h.48vk78gl9pbj
https://docs.google.com/document/d/1Ryfw2W53MNyPBTIhsU3pTAldbqY69IOz2Tvb-CpHzCc/edit#heading=h.17dp8vu

HNCIHOJb30BAHUE NMEH KOHTAKTHbBIX ITVIOIHATOK

ABTOM&TI/I‘IGCKYIO I'CHCPAIUIO MW PasMCIICHHUC BB MoxHO BBIITIOJIHUTD,

HCIIOJIB3YS B VGI’ﬂOg—OHI/IcaHI/II/I CXEMbI HaA3BaHUA IOPTOB, COBIIAAAOITHNEC C UMCHCM

KOHTaKTHOM IJI0mMIaAKH. HMMeHa KOHTaKTHBIX IIJI0IMaA0K 3adaHbl B COOTBCTCTBHHU C

HNX HA3HAYCHUCM N MMCHAMH BHCHIHUX ITOPTOB IJINC. I[OCTYHHBIG KOHTAKTHBIC

IIOMAAKHU IMMPCACTABJICHBI B Ta6JII/II_IaX HIWDXKC.

HazBanue HNmsa KoHTaKTHOU Cnennanu3npoBaHHOE Tun
KpUCTauia | IIomaaKu UM KOHTaKTHOM KOHTaKTHOM
IUJIOILAIKU IUJIOILAIKU

5400TP094 [ FROM PADI[1:6] — xa_ib

FROM_PADI[9] ADC1 _READY

FROM_PAD[10:23] ADC1 DATAJ13:0]

FROM_PAD[38:53] —

FROM_PADI[58:79] —

FROM PADI[88:109] —

FROM PAD[114:129] |-

FROM PAD[144:157] |ADC2 DATA[0:13]

FROM_PAD[158] ADC2 READY

FROM _PAD[162:169] [FROM PAD[162:169]

FROM_PAD[186:201] |[SPI DATA OUT[15:0]

FROM PAD[202:205] |-

TO PAD[1:6] — xa_ob
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TO PAD[7] ADC1_START

TO PADI[S] ADC1_CLK

TO _PADI[24:37] DAC1 _DATA[0:13]

TO PAD[38:53] -

TO PAD[54:57] MUX_1[3:0]

TO PAD[58:79] -

TO PAD[80:83] MUX_2[3:0]

TO PAD[84:87] MUX_3[3:0]

TO PADI[88:109] -

TO PAD[110:113] MUX_4[3:0]

TO PAD[114:129] —

TO PAD[130:143] DAC2 DATA[13:0]
TO PAD[159] ADC2_CLK

TO PAD[160] ADC2 START

TO PAD[161] OR_CONTROL

TO PAD[162:169] TO PAD[162:169]
TO PAD[170:185] SPI DATA_IN[15:0]
TO PAD[202:205] TO PAD[202:205]

FROM_PAD CLK[1:4] |FROM PAD CLK[1:4] |xa clk ib

TO PAD CLK[1:4] |TO PAD CLK[1:4] xa_clk_ob

5400TP194 [I0O[192:184] xa_1ib,
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xa_ob

5400TCO15

10[190:0]

xa_ib,
xa_ob
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BBIIIOJIHEHUE CTATHYECKOI'O BPEMEHHOI'O AHAJIM3A

3anmycKk  BBIMOJHEHHS  CTaTUdeckoro BpemeHHoro ananmu3a (CBA)
IPOEKTUPYEMOI CXEMBbI TPOU3BOJAUTCS B aBTOMATHUYECKOM pexxume. st ycTaHOBKH
TAaKTOBBIX CHTHAJIOB, OIIPE/ICIICHNS BPEMEHHBIX OTPAaHHYCHUN U U3MEHEHUS APYTHX

HacTpoek CBA ciieyeT ncnoap30BaTh ONIUU 3aITyCKa.

OcHoBHbIe onuun 3anmycka CBA:

anaB.HeHHe nmpoueccomM CTAaTHICCKOro Bp€EMEHHOI'0 aHAJIU3a

-sta_off orkitoueHne CBA

-sta_only BBIOOp MapIpyTa, BKItO4aromero Toasko CBA

-clk <list> OTmpeieJICHHE CIUCKA TAKTOBBIX CUTHAJIOB B IIPOCKTE
-per <list> omnpeeIeHUE 3HAaUCHU N MEPUOI0B TAKTOBBIX CUTHAJIOB

-sta_rise <value>

ONnpecAcICHUC BPCMCHH HapaCTaHUs BXOJHOI'O CUIrHaJjia

-sta_fall <value>

OIIPCACICHUC BPCMCHHU CIIala BXOJIHOI'O CUTHAJIA

-sta_tran <value>

OIIpCACICHUC BPCMCHU HAPACTAHUA U CIIaZla BXOAHOI'O

CHUrualia

-sta_max_delay

<value>

ONpCACICHNUC 3HAUCHUSA MaKCHUMaJIbHOM 3aCPKKHU HA

I''IaBHBIX BBIXOJaX CXCMbI

-sta_num_crit

<value>

ONPEAEIECHUE KOINYECTBA KPUTUYECKUX ITyTEN,

BBIBCACHHBIX B OTUCT

-sta_sdc <file path>

OTpeJIeNIeHHEe MOJHOr0 MyTU 10 (pailiia BpeMEeHHBIMU

OTPAaHUYCHUAMHU IIPOCKTA

Pesynbratel CBA reHepupyloTcs MO 3aBEpIICHUIO paOOThl IPOrpaMMbl B
nanky <top _name>.STA.reports.
PesynbraTom nposeneHHoro CBA cxeMbl 10 dTana TPaCCUPOBKH SIBIISIETCS
crienyromui Habop Ghansos:
e <top name>.gate.timing_report.txt — BpeMEHHOW OTYET ISl 3aJaHHOTO

KoJIM4yecTBa HanboJiee MCAJICHHBIX KPUTHYCCKHUX HYTCﬁ;
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e <top_name>.gate.sdf — (aiin ¢ 3agepkkamMu M 3aJJaHHBIMU BPEMEHHBIMU
OTPaHUYCHUSIMU.
PesynbraTom mnpoBenenHoro CBA cxeMbl mnociie 3Tana TpPacCHUPOBKHU

SIBJISIETCA CIIeyIOMUi Habop (haityioB:

e <top_name>.routed.timing_report.txt — BpeMEHHOI OTUYET JJIs1 33JaHHOTO
KOJIM4YecTBa Hanbosiee MeJIEHHBIX KPUTUYECKUX My TeH;

e <top_name>.routed.sdf — aiin ¢ 3aaepkKkaMu U 3aJJaHHBIMA BPEMEHHBIMU
OTPaHUYCHUSIMU.

JlocTynHbIe BpeMeHHbIe OTPaHUYeHUs NJIA ucnoab3oBanus B SDC ¢aiiie:

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
o create_clock — 100aBUTh K aHalW3y TaKTOBBI CHUTHAJ, €r0 HCTOYHHK,

MEPUOJI, BPEMS HapacTaHUs U Claja CUTHajla.

create clock -period <T per> [-waveform <T rise> <T fall>]

<source>,

-period <T_per> — 3aJaTh MEPUOI 3a4aBa€MOI'0 TAKTOBOI'O CHUIHAJA.
<T per> — BpE€Ms II€pHOJa TaKTOBOI'O CHIHAJIA,
3agaercsa B HC wiau MI';

~waveform — 3a7aTb  KOA(DQUIMEHT 3arojHEHUsS  TaKTOBOTO

<T rise> <T fall>
- - curnana. [lo ymomuanuto, ko3 puuueHT 3anoaHeHus

paBeH 50%, 4TO DKBUBAJIEHTHO <T rise> = 0 HC,

<T fall> = (<T per>/2) Hc.
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<T rise> <T fall> — BpeMs Hayaja HapaCTaHUS
Y Hayaja Craja CUrHania.

<source~> — MCTOYHHMK CO3/IJaBa€MOT0 CHHXpOCHUrHajia (TopT,
nuH). [lo yMona4aHuIO TaKTOBBI CHUTHAI OyneT
Ha3BaH N0 UMEHU MCTOYHHUKA. [IpH xkenaHuu MOKHO
yKa3aTh UMsl TAKTOBOT'O C TIOMOIIIBIO OMIIUU —name..

[Ipumep ncnonap30BaHUs KOMAHBI:

create_clock -period 5 [get ports CLK1]
create_clock -period 5 -waveform {1 2}[get ports CLK2]

P€3y.]ILTaT OIIpCACIICHUA KOB(b(I)I/IHI/IeHTa 3aIIOJIHCHHUA TaKTOBOI'O CUTHAJIA I10
YMOJIYaHHUIO U C UCIIOJIB30BAHUEM ONIMHU —~waveform IIOKa3aH HA PUCYHKE 4,

;47 Mepuogp, 4bi

|
|
CLK2 |
. T
I | | | | | | | | |
Bpems 0 1 2 3 4 5 6 7 8 9 10 Hc
Pucynok 4 — JluarpaMmmbl TaKTOBBIX CUTHAJIOB
o set_clock latency — ycTaHOBUTH BpeMs 3aJ€P>KKH TAKTOBOTO CUTHAJIA.
set_clock latency [-rise/-fall] [-min] [-max] [-source]
[-late] [-early] <delay value> <name>,
-rise — 3aJaTh 3aJCpPXKKY TOJbKO INPU HApaCTaHUU
TaKTOBOI'0 CUTHAJIA;
-fall — 3amaTh 3aJEepPKKy TOJIBKO TMpH yOBIBaHHH
TaKTOBOI'0 CUTHAJIA;
—min — 3a7JaTh TOJBKO MHUHHMAJIBbHYIO 3aJCpiKKYy

TaKTOBOI'O CUI'HAJAa,
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—max

- 3a1aTb TOJIBKO MAKCHUMAJIBHYIO 3aJICPKKY

TaKTOBOI'O CUTHAJIA,

—source — 3a1aTb TOJIBKO 3aACPIKKY 3aACPKKA HCTOYHHUKA,

-late —  3aJaTh TOJILKO MO37HEE BpeMs MPHUOBITHS OT
UCTOYHHUKA,;

-early — 3a1aTb TOJIBKO PAHHCC BPCMA HpI/I6I>ITI/IH OT
UCTOYHMKA,;

<delay value> —  3Ha4YC€HHUC BPEMEHU 3aJACPKKHU;

<name> — YCTAaHOBHUTb HMA TAKTOBOI'O CHUIHaJia, JJIA

KOTOPOTO 3a/1a€TCs 3aJICPIKKA.
3anepxkka clock latency COCTOUT U3 ABYX:
source latency — 3aJiepKKa HCTOYHMKAa — Bpems, Tpedyemoe
CUHXPOCUTHAITY, JIJISl paclpOCTPAHEHUS OT MCTOYHUKA 70 TOYKH YKa3aHHOMN
B IIPOCKTE.
network latency — 3aJiepKKa CETH — BpeMsi, TpeOyeMoe CHHXPOCUTHAIY,
9TOOBl JIOWTH OT TOYKH, yYKa3aHHOW B MpPOEKTe, J0 TAaKTOBOTO BBIBOJA
MOCIIEA0BATEILHOCTHOTO SJIEMEHTA.

B naHHOM ciydae 3aAep>KKOW UCTOYHHUKA sIBJsIeTCS 3a1epxkka ABB, koropas

no0aBisieTcs B IPOEKT aBToMaTthuecku. E€ 3agepikka ornpezensercss nporpaMMon

13 XapaKTePU30BaHHON OMOINOTEKH.

3azxep>1<1<a CCTU OIIPCACIIACTCA HpOTpaMMOP'I 3da CUCT OLCHKH pPCaJIbHbIX

TPACCUPOBOYHLIX JJICMCHTOB, MCIIOJB3YCMBIX B CXCEMC [JII KOMMYTalluK

MEXCoequHEeHUM. MX 3amepkka TakXke NepelaeTcss U3 XapaKTEpU30BaHHOU

OuOINOTEKH.

IIpuMep ncnonp30BaHNs KOMAHIbIL:

set _clock_latency -rise -max 0.34 CLKI

set_clock uncertainty — yCTaHOBUTHb BpeMs, Ha KOTOPOE OTKJIOHSIETCA

TaKTOBBIM CUTHAJI OT UAECAIBHOTO IPU PACTIPOCTPAHEHUH HA PA3JIMYHBIE IPUEMHUKH

II0CJIC
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set _clock uncertainty [-setup/-hold] [-rise/-fall]

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

-setup —  3aJ1aTh NOIPEUIHOCTE TOJIBKO JIJIsl BPEMEHHU
YCTaHOBKHY;

~hold —  3aJ1aTh MOI'PEMIHOCTH TOJIBKO ISl BPEMEHM
yJ€epKaHus;

—rise — 3aJaTh IOIPEUIHOCTh BO BPEMs HApaCTaHUU

TAaKTOBOI'O CUI'HaJIAa,

-fall —  3aJaTh HOIPEIIHOCTH BO BPEMSI CIIaja TAKTOBOTO
CUTHAJA,;
—from <clk names> _ 331aTh CIIMCOK TAKTOBBIX CUTHAJIOB, SBJISIOLIMXCS

HaYaJbHLIMU TOYKAMH aHATU3UPYEMOTO Iy TH;
-to <clk names> —  3a]aTh CIIMCOK TAKTOBBIX CUTHAJIOB, SBJISIOLINXCS
KOHEUHBIMH TOUYKAMH aHAJU3UPYEMOTO Iy TH;

<uncertainty> — 3a/1aTh 3HAYEHHUE MOrPEIIHOCTH.

B manHOM citydyae maHHAs MOTPEIIHOCTh OIMpPEAeIIIeTCs MPOTpaMMO 3a CUET
OIICHKH 3aJICP’KKH PEATHHBIX TPACCUPOBOYHBIX DJIEMEHTOB M3 XapaKTePU30BAHHON
OUOINOTEKN.

[Ipumep ncnonap30BaHUs KOMAH/bI:

set_clock uncertainty -rise -from CLKl -to CLKZ 0.34

o set_clock transition — yCTaHOBUTH BpeMsI NEPEKIIOUYEHUS TaKTOBOTO

CHUT'HAJIa.

set _clock transition [-rise/-fall] <transition time>,

<clock name>

—rise — 3a7aThb TOJBKO BpeMs HapacTaHUSI TAKTOBOI'O

CUTHAJIA;
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-fall —  3a/1aTh TOJBKO BPEMS CIIajia TAKTOBOTO CHIHAJIA,

<transition_time> _ s3ajgarh 3HAYEHUE BPEMECHH MEPEKITIOYCHUS;

<clock_name> —  3aJIaTh CIMCOK TaKTOBBIX CHT'HAJIOB, KOTOPBIM OyIeT
YCTaHOBJICHO 33/IaHHOE 3HAUEHUE BPEMEHH
MIEPEKITIOUEHHUS.

HpHMCp HCIIOJb30BaHUA KOMaHIbI:

set_clock_transition -rise 0.15 CLKI

° set_propagated clock — pacripocTpaHuTh 3aI€pKKA TaKTOBOI'O CHTHaja U
ABTOMATHYECKU OMNPEACNIUTh 3aJEPKKYy Ha KaXJOM TAKTOBOM IIMHE PErucTpa C
y4eToM J00aBJIE€HHBIX MApa3UTHBIX 3JIEMEHTOB.

set propagated clock <clock name>,

<clock_name> —  3a/1aTh CIIHCOK TAKTOBBIX CHTHAJIOB..

[Ipumep ucnonp30BaHUs KOMaH/IbI:

set _propagated clock CLK1

e create generated clock — 100aBuUTH K aHalW3y TaKTOBBIM CHUTHAI,
NPOU3BOJHBIA  OT  OCHOBHOTO  TAaKTOBOIO  CHUTHAJIA,  JICJICHHBIN,

ITOMHO>KCHHHBINA WUJIN HHBCpTHpOBaHHLIﬁ BHYTPCHHHM 3JICMCHTOM CXCMBI.

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> —  WMsI CO3/IaBa€MOTO CHHXPOCHUTHAIA;

- s o u T ¢ € — HMJI HUCTOYHUKA OCHOBHOI'O CHHXPOCHUTHAJIA

<master name>
- (mopT, NUH);

—divide_by factor — K02((ULIMEHT JIeJIeHNs] CUTHAJIA;

-multiply by factor  _ ko3¢ UIMEHT YMHOKEHNS CUTHANIA;
—duty_cycle percent  _ ko3¢ (UIMEHT 3aM0JHEHUS B TPOIICHTAX;
-invert — UHBEpPCHsl, CO3aBaeMOI0 CHHXPOCHUTHAA;
<source> — HWCTOYHHK CO3/aBaeMOI0 CHHXpOCHTHaNA (TIOPT,
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MI1H);
Hanmpumep, paccMoTpuM cxeMy HW300paXeHHYIO HAa pUCYHKE 5,

BBIITOJIHAIOIIAA ACJICHUC TAKTOBOI'O CUI'HAJIa Ha 3.

- CLKDIV3
i |
1 o D Q >
an b ;
CLK DEF1 DFF2

Pucynok 5 — Cxema aenieHHs TaKTOBOTO CUTHaja

OcHoBHOM TakTOBBIX curHan CLK wu mpousBonsbiii ot Hero CLKDIV3

3a/1aI0TCS MPOrpamMMe CIEAYIOIUM 00pa3oM:
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]

(DOpMBI 3a/laHHBbIX TAKTOBBLIX CUI'HAJIOB IIPCACTABJICHBEI HA PHUCYHKC 6.

CLK

CLKDIV3

| | | | | | | | | | |
Bpema 1 2 3 4 5 6 7 8 9 10 11 HC

PI/ICYHOK 6 — BpeMeHHBIG AquarpaMMbl OCHOBHOI'O U ITIPONU3BOJHOI'O TaKTOBBIX
CHUI'HAJIOB

° set_false path — uckiIrounTH 3aaHHBI NYTh M3 BPEMEHHOTO aHAJIN3A.
Komanna omnpexnenser 3agaHHble MYTH JIOKHBIMH M yAANs€T BpPEMEHHbBIE
OrpaHUYCHMS Ha 3TUX MYTIX.

Jlo’)kHbIE BpEMEHHbIE MYTH - ATO NYTH, MO KOTOPHIM HE pacmpoCTpaHseTcs

HU3MCHCHUC JIOTHYCCKOI'O YPOBHAL.
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set_false path [-setup/-hold] [-rise/-fall] -through {node list}

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

—setup —  HCKIIIOYUTh W3 BPEMEHHOIO aHajM3a IPOBEPKY
BPEMEHHU YCTAaHOBKH 33JJaHHOT'O CHTHAJIa,

~hold —  WCKJIIOYUTh W3 BPEMEHHOTO aHaju3a IMPOBEPKY
BPEMEHH yAEp KaHUs 3aJaHHOTO CUTHAIA;

-rise —  HCKJIIOYUTh M3 BPEMEHHOIO aHan3a 3JIEMEHTHI,
TaKTHPYFOIIUECS] HapacTAIOLUM bpoHTOM
3aJJaHHOTO TAKTOBOI'O CHTHAJIA;

-fall —  WCKJIIOYUTh M3 BPEMEHHOI'O aHaJn3a 3JIEMEHTHI,
TaKTUPYIOIINECS yOBIBAIOIITUM dbpoHTOM
3aJJaHHOTO TAKTOBOTI'O CHTHAJIA;

~through {list} — 3a/aTh CINHMCOK MHUHOB, MOPTOB WM SYEEK, Yepes
KOTOPBIC TOJKHBI IPOXOIUTh JOXKHBIC ITyTH;

—-from {list} —  3a7aTh CIIMCOK HAYAJIBHBIX TOUYEK HCKIIFOYAEMOIO
BPEMEHHOI'O TyTH — TaKTOBBIC CUTHAJIbI, BXOIHBIC
IOPTHI, BXOIHBIC TaKTOBBIC TTHHBI
MOCJICIOBATEIIbHOCTHBIX SYCCK;

-to {list} —  33JaTh CIUCOK KOHEYHBIX TOYEK HUCKIHYAEMOTO
BPEMEHHOIO MyTH — TaKTOBbIE  CHUTHAJIBI,
BBIXOJHBIC TOPTHI, BXOIHBIC THHBI JaHHBIX

IIOCICA0OBATCIbHOCTHBIX AYCCK,

[Ipumep ncnonap30BaHUs KOMAH/bI:

set _false path -to [get clocks CLK]
JlanHas KomaHza 00BABIAECT IyTH, TAKTHPYEMbIC B KOHCUYHBIX TOYKaX
CUTHAJIOM CLK, Ha PUCYHKC 7 JIOKHBIMH, T.C. HCKIOYACT U3 BPCMCHHOI'O daHAJIN3a

BCE MYyTH.

set_false path -fall -to [get clocks CLK]
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JlaHHasg KoMaHIa OOBSIBISIET IYTH, TAaKTHPYEMble B KOHEUHBIX TOYKaXx
yosiBatroiuM (poHToM curHana CLK, Ha pucyHke 7 JOKHBIMH, T.€. UCKIIOYAET U3

BpeMeHHOro ananuza nytu B u C.

T ” DFF3 T ’—‘; DFF4

CLK TTB L. | o= ™o

P S -
—D Q ‘f—i__, /_,---'3-"-’(3 D Q—
1 J_C} DFF7 1 DFF8

Pucynok 7 — Cxema, NOSICHSIFOIIAs] UCIIOJIb30BAHUE JIOKHBIX ITyTEN

° set_disable timing — ynanuth W3 BPEMEHHOIO aHajliW3a BCE OOBEKTHI
(STYeWKH, MUHBI WM MOPTHI) HA 3aJJAHHOM MYTH.

DTa KOMaH/1a OJIHOCTHIO YJIaJsieT U3 BpEMEHHOI0 aHaJIM3a BCTPETUBIITUECS HA Ty TH
OOBEKTHI, B OTJIMYME OT KOMaHJIbl set false path, KOTOpas UCKIIOYAET TOJHKO
KOHKPETHBIN MyTh, 4 HE BBIUUCICHUE 3a/ICP’KKU O0BEKTOB ATOTO myTH. Eciu Bce
IyTH Yepe3 ONPEIeICHHbIN [TUH — JIOKHBIE, TO IPUMEHEHNE set disable timing

Oonee 3pPeKTUBHO, UeM set false path.
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set _disable_ timing
<cell list>,

—-from pin name

-to pin name

<cell list>

{[-from pin name] [-to pin name]}

3a7aTh Ha4daJIbHBIN MUH HUCKITI0YaeMOT' 0
BPEMEHHOI'O Ny TH;

3a7aTh KOHEYHBIN MUH HUCKITI0YaeMOT'0
BPEMEHHOTIO Iy TH;

Jlns  paboThl KOMaHABl HEOOXOAMMO 3aJaTh
OJTHOBPEMEHHO KaK MHWH Hayaja IyTH, TaK U IHH,
MOKAa3bIBAOIIMI KOHEI Iy TH.

3a7aTh CIHUCOK SYEEK, YIAIIEMbIX U3 BPEMEHHOIO

aHaJin3a I 3aJaHHOI'O ITYTH,

HpHMCp HCIIOJb30BaHHUA KOMaH/bI:

set disable timing -from DFF1/D -to DFF2/Q {DFFl DFF2}
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° set_multicycle path — ycranoBUTH TTyTh, 3aHUMAIOIINI HECKOJIBKO TAKTOB,

AJI1 IIPOBEPKKU BPEMCHU YCTAHOBKH U BPECMCHH YACPIKAHUA.

set multicycle path ncycles [-setup/-hold] [-rise/-fall]
-through {node list} -from {node list} -to {node 1list},
ncycles

—  KOJIMYECTBO I[MKJIOB TAKTOBOI'O CHIHAJa, KOTOPOE
TpeOyeTcss JTaHHBIM JUIss IPOBEPKH BPEMEHH
YCTAHOBKH U yICP)KAHMS;
-setup —  H3MEHUTH KOJIUYECTBO LIUKJIOB TAKTOBOI'O CUTHAIA
TOJIBKO JUISL IPOBEPKH BPEMEHH YCTAHOBKH;

~hold —  W3MEHUTH KOJUYECTBO LIMKJIOB TAKTOBOI'O CUI'HAJA
TOJIBKO JUIS MPOBEPKH BpeMeHHW yaep:kanus. 1o
YMOJIYAHHIO BpPEMS yIEp)KaHHs IPOBEPSETCS Ha
ncycles - 1 Takre;
~rise — W3MEHHTh KOJIIMYECTBO LMKIOB  HapacTaHHS
TAKTOBOT'O CUTHAJA;

-fall — U3MCHUTh  KOJMYECTBO  IMKJIOB  YOBIBaHHS
TAKTOBOT'O CUTHAJIA;

—through {list} — 3aJ1aTh CIIMCOK ITMHOB, MOPTOB WM SYEEK, Yepes3
KOTOPBIE TIPOXONT YCTAHABINBACMBIH ITyTh;

—-from {list} —  3a1arTh CITMCOK HAYaIbHBIX TOUYEK
YCTAHABIMBAEMOIO IYTH — TAKTOBLIE CHTHAIIBL,
BXOJHEIE TIOPTHI, BXOJHBIE TAKTOBBIE ITHHBI
[I0CJIEIOBATEILHOCTHBIX SUEEK;

-to {list} —  3a7aTh CITUCOK KOHEUHBIX TOYEK

YCTaHABJIIMBAEMOr0 IyTH — TAKTOBBIE CHTHAIIBI,

BBIXOJHBIE IOPTHI, BXOJHBIE IHHBI JaHHBIX

[IOCJIEIOBATEILHOCTHBIX SYEEK;

HpI/IMCp HUCIIOJBb30BaHUA KOMaHIbI:

set multicycle path 4 -setup -from [get ports CLK]
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° set_input_transition — ycTaHOBUTb BpeMs IEPEKITIOUCHUS HA BXOJ1aX CXEMBI.

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

<value> —  3HA4YCHHUC BPEMCHH NCPECKIIIOYCHUS,

<input name list> —  CIIMCOK BXOJIOB, KOTOPBIM OY/IET MPHUCBOCHO
3aJJaHHOE 3HAYCHHUE;

r —  YCTaHOBUTH BPEMsI HApaCTAHUsS CUTHAJA Ha
3aJJaHHBIX BXOJIaX;

£ —  YCTaHOBUTH BpEMsI CIlaJla CUTHAJa Ha
3aJlaHHBIX BXOJIaX;
[To ymonmganuro, eciiv He 3a/aHbl onuuu 1/1,
3aJJaHHOE BpEMs IEPEKIIFOYEHUS] YCTAHOBUTCS
Kak JIJI1 HapacTaHus, TaK v JJIs craja.

[Ipumep mucnosb30BaHUsS KOMAHIBI:

set input transition 1.5 [get inputs]

° set_input _delay — yctaHoBUTH BpeMs 3aJepKKU NPUOBITHUS BXOJHOTO

CHT'HaJIa OTHOCHTCJIIBHO OCHOBHOI'O TAKTOBOI'O CHUT'HAJIA.

set_input delay <input delay value> <net name list>

[-clock <related clock>],

<input_delay value> —  3HAYeHHUE BPEMEHH 3aICPIKKU;

<net name list> — 3aJaTb CIIMCOK BXOJOB, KOTOPBIM 6y):[eT
IIPUCBOEHO 3a1aHHOE 3HAYECHUE,

—clock <related —  YCTAaHOBUTh  HMMs  TAaKTOBOTO  CHUTHAJA,

clock> .

OTHOCUTEIBHO KOTOPOIr'0 IMPUXOIUT BXOJHOH

CHUTHAI;

HpI/IMCp HCIIOJb30BaHUA KOMaH/IbI:

set_input delay 0.344 {IN1 IN2} [-clock CLK]
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° set_output_delay — ycTaHOBUTH BpeMms 3aJCp>KKH MPUOBITUS BBIXOJIHOTO
CUTHAJIa JI0 MOCJIE€I0BATEIbHOCTHOM JIOTUKY BHE MMPOEKTA OTHOCUTEIBHO OCHOBHOTO

TAaKTOBOI'O CHUT'HAJIA.

set_output_delay <output delay value> <net name list>,

[<related clock>],

<output_delay value> —  3HAYEHHUE BPEMECHH 3aICPIKKU;

<net name list> — 3aJaTb CIIMCOK BXOJOB, KOTOPBIM 6yzleT

IIPUCBOEHO 3aJaHHOE 3HAYECHUE,

—clock —  YCTAaHOBUTh  WMMs  TAaKTOBOTO  CHUTHAJA,

<related clock> .
OTHOCUTEIIBHO KOTOPOrO IMPUXOAUT BBIXOJHOM

CHUI'HAJI.

HpHMCp HCIIOJb30BaHHUA KOMaH/bI:

set_output delay 0.7 {OUT} [-clock CLK]

° set max_delay — 3amath MakCUMaJIbHOE BpEMS 3aJCPKKA CUTHAJIA IS

BPEMCHHBIX HyTeﬁ, 3aKaHUYHBAIOINXCA B 3aJaHHOM CIIMCKC BBIXOJO0B.

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

<delay value> —  3HAYCHHE BPEMEHH 3aJICPIKKH;

<name list> —  CIIMCOK BBIXOJIOB, KOTOPBIM OyJIE€T IPUCBOCHO
3aJaHHOE 3HAYECHUE,

r —  YCTaHOBUTH MAaKCHUMAaJbHYIO 3aI€PKKY I
HapacTarollero CUrHaa;

£ —  YCTaHOBUTH MAKCUMAJbHYIO 3aJI€PKKY I
yOBIBAIOIIIETO CUTHAJIA;
[To ymonuanuio, eciu He 3aJianbl oniuu /1,
3aJlaHHOE BPEM 3aJIEPKKHA YCTAHOBUTCA KaK
JUTSl HAPACTAIOIIET0, TaK U JIJIsl yOBIBAIOILIETO
CUTHaJA.

[Ipumep mucnosib30BaHUs KOMAHIBI:

set max delay 10.5 [get outputs] r
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° set min_delay — 3amath MUHUMaNIbHOE BpeMsl 3aJCpKKU CHUTHANA IS

BPCMCHHBIX HYTCﬁ, 3aKaHUYHNBAIOMINXCA B 3aJaHHOM CIIMCKC BBIXOJO0B.

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

<delay value> —  3HA4YCHHE BPEMCHHU 3aJICPKKHU;

<name list> —  CIIMCOK BBIXOJIOB, KOTOPBIM OyJI€T IPUCBOCHO
3aJIJaHHOC 3HAYCHUC,

T —  YCTaHOBHUTHb MAaKCUMAJIbHYIO 3a€PKKY 1A
HapacTalollero CUrHaja,

£ —  YCTaHOBUTH MaKCUMAJIBHYIO 3aJCPKKY I
yOBIBAIOIIETO CUTHAJIA;
[To ymonuanuio, eciu He 3a/ianbl oniuu /1,
3aJJaHHOE BpeMs 3aJ€P>KKH YCTAaHOBUTCS KaK
JUTSl HAPACTAIOILIET0, TaK U JIJIsl yObIBAIOILIETO
CHUTHaJIA.

[Ipumep mcnosb30BaHMs KOMAHIBI:

set min delay 6.5 [get outputs] r

o set_load — 3a1aTh JONOJHUTENBHYIO EMKOCTh CIIUCKY LETIEH.

set load <cap value> <names_ list> replace,

<cap_value> —  3HAYEHHE EMKOCTH;

<names_list> — 3aJaTh CIIMCOK IIETeH, KOTOPBIM OyJeT yCTaHOBJICHA
JIOTIOJTHUTEIIbHASL EMKOCTb;

replace — 3aMCHUTH CYLICCTBYHOINYHO Ha 3aJaHHBIX LEIIX
eMKocTh. [lo ymosuaHuio, 3HaYE€HHE, YCTAaHOBJIEHHOE
JTAHHOM KOMaHJ0M, J00aBisieTCs K CYIIECTBYIOLIEH
€MKOCTH, a HE 3aMECHSIET €¢;

HpHMep HCIIOJBb30BaHUA KOMaHIbI:

set _load 0.5 [get outputs] replace
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° set_case_analysis — 3a71aTh TOCTOSHHOE JIOTUYECKOE 3HAUCHHE CUTHAJIA WU
HapacTaui/yOpIBalOMUK  PPOHT U HUCKIIOYWTH K3 BPEMEHHOrO aHalIu3a

CBSI3aHHBIM C HUMM IIYThb.

set case_analysis {0 | 1 | =zero | one | rise | fall}

<objects list>,

0 / zero —  33JaTh NOPTY WU NUHY 3HaueHHUE «0»;
1 / one —  3aJaTh HOPTY WJIM IUHY 3HaueHue «1»;
rise — 3amaTb TMOPTY WM THMHY TOCTOSHHBIN

HapacTarolui CUTHAI,

fall — 337aTh TNOPTY WIM THUHY TOCTOSHHBIN
yOBIBAIOIINI CUTHAI;

<objects_list> — 3aJaTh CHOUCOK TOPTOB WM IIMHOB, JUIS

KOTOpPBIX OyZ€T 3aJJaHO ITOCTOSIHHOE 3HAYEHUE;

DYHKIUN, TO3BOJISIIONIHE MOJYYUTh CIIUCKH UMEH M0 TpeOyeMOMYy KPUTEPHIO

get inputs — TOJIYYHUTH CIIMCOK BXOJIOB;

get outputs — TOJXYYHUTH CIHUCOK BBIXOJIOB;
get_nodes — TOJIyYUTbh CIIUCOK BCEX LEIE;

get nodes <internal>  — TOJYy4YHUTH CIMCOK BHYTPEHHUX IIETEH;
get_cells — TOJYYUTh CIIUCOK BCEX SUEEK;

DYyHKIUU, BO3BpallalOlMe NepedaHHble e 3HaueHusi. HeoOxoaumbl 1

copMmecTumocTH ¢ Synopsys SDC.

get clocks —  MOJYYHUTh CIIUCOK CO3/JaHHBIX TAKTOBBIX
CUTHAJIOB;

get_pins —  TIOJIYYHUTh CIHCOK BCEX IMHHOB;

get ports — TIOJIYYHUTH CIIMCOK BCEX IOPTOB;

get lib cells —  IOJYYHTh CIIUCOK BCEX OMOIMOTESUHBIX
A4YEeK;
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BBIXO/IHBIE JTAHHBIE ITPOI'PAMMMbI

<ckt_name>.log — mpOTOKOJI BBITIOJIHEHUSI IPOTPAMMBI.

<ckt name>.run_rtl.tcl — ¢aiin ¢ komMaHgaMU BBIMOJHEHUS JOTUYECKOTO
CUHTE3A.

<ckt_name>.syn_ypp.v — CHHTE3UpPOBAHHOE OIHCAHHE CXEMbl Ha SI3bIKE
Verilog ¢ ucnonszoBanuem 6mbamoteunsix anemeHToB [IJIMC, nomydyennoe
C MOMONIBI0 Y OSYS.

<ckt_name>.xmap.tcl — onrcanue cxemsl Ha s3bike Tcl ¢ ucnonb30BaHKEM
OnOMMOTeUHbIX W TepudepuiHBIX DJIEMEHTOB. B cxemy m00aBisroTCs
nepudepuiftHbie dIEeMEHThI: xa_ib, xa_ob. K uMeHam BX0/0B J100aBIseTCS
npepuxc XC [ <input name>. K uMeHaM BBIXOJ0B J00aBisieTcs npedukc
XC O <output name>, COCTaBISAIOTCSA CIIMCKU BXOIHBIX M BHIXOIHBIX Y3JIOB
Xc_inputs, xc_outputs, a TAaK’Ke CIIIUCOK TaKTOBBIX y3JI0B xc_clocks.
<ckt_name>.xmap.lib.tcl — BriBo 6uOaMOTEKM 351eMeHTOB B Tcl-hopmare;
<ckt_name>.xmap.glib.v. — BbBOJg OHOIMOTEKH JIOMOJHUTEIHHBIX
anemeHTOB B Verilog-hopmare.

<ckt_name>.gate.v — BBIBOJl CIIMCKAa COCIMHEHUN B TEPMHUHAX DJIEMEHTOB
ouommorexu [IJIMC B Verilog-popmare.

<ckt_name>.routed.v — BBIBOJ CHUCKa COCIWHEHUN C pe3yJbTaTaMHu
TpacCUpOBKM B TepmuHax i3yemeHtoB Oubnmoreku I[IJIMC B Verilog-
dbopmare.

<ckt_name>.le.tcl — BbIBOA pe3yJbTaTOB IMAPHONW KOMIIOHOBKH JIOTMYECKUX
AJIEMEHTOB Ha s3bIKe Tcl, MO’KHO MUCTIONIB30BaTh KaK BXOAHOM (paii.

<ckt name>.map.tcl — BBIBOI pe3yabTaTOB pa3MEILICHUS U TPACCUPOBKU B
Tcl-popmare;

<ckt_name>.place.tcl BbIBOJ pe3yibTaToOB pa3MmelleHusi Ha s3bike Tcl,
MOXHO MCIOJIb30BaTh KaK BXOAHOW (paiil MpU MOBTOPHOM 3aIlyCKe

IIPOTPAMMBL.
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<ckt_name>.ro.map.tcl — BbIBOJ1 pe3ysbTaToB TpaccupoBku B Tcl-popmate
C JeTanu3aiued OTOOpaKeHHS 1eTe B CIUCKU COCAMHEHUN SJIEMEHTOB
[JINC;

<ckt name>.geom.gds — BbIBOJ PE3YJIbTATOB PA3MEIICHUS U TPACCUPOBKU
B (hopmare GDS-II;

<ckt_name>.il — BbIBOA pe3ynbTaToB TpaccupoBku B Skill-bopmare, mis
UCII0JIb30BaHus B penakTope Virtuoso Cadence.

<ckt name>.mem — BbIBOA pe3ynbTaToB KoHpurypupoBanus [IJIUC B
TepMUHAX KOHPUTYpAITUU TTAMSITH;

<ckt_name>.bitnum — npommBKa B TEPMHHAX MPOTPAMMHUPYEMBIX OHUT
NaMSATH.

<ckt_name>.scs — BbIBO/I pe3yJibTatoB kKoHpurypuposanus [IJIUC B Spice-
dbopmare st MosIeTMpOBaHUs Spectra.

<ckt_name>.xsp — BbIBOJ pe3yibTaToB KoHpurypuposanus [TJIMC B Spice-
dbopmarte 1151 MOICIUPOBAHUS B XSspice.

<ckt_name>.xspc — BbIBOJ pe3ynibTatoB KoHburypuposanus [IJINC B
Spice-bopmaTre C jg00aBleHMEM Mapa3UTHBIX  KOHACHCATOPOB IS
MOJIETTUPOBaHUs B Xspice.

<ckt_name>.sta.results/ — aupekTopus C pe3yJbTaTaMH CTATUYECKOTO

BPEMEHHOTO aHaJN3a.



ITPUMEPBI 3AITY CKA ITPOI'PAMMBbI B KOHCOJIbBHOM PEKUME

I{anee OIIMCAHBbI PA3HBIC BAPUAHTHI 3aIllyCKa YIIPABJIAIOIICTO CKPHUIITA:

1. [lepexon k paboyeit TUPEKTOPUH
cd X-CAD/test
2. 3amyck ¢ UCIOJIb30BAHUEM Y OSYS
../bin/xcore.exe ../src/scripts/xa -1 <ckt name>.v -y++
Hanpuwmep:
../bin/xcore.exe ../src/scripts/xa -i ../src/test isc3/c432.v -y++
3. CunresupoBanHoe Verilog onucanue cxembl
../bin/xcore.exe ../src/scripts/xa -1 <ckt name>.syn ypp.v
Hanpuwmep:
../bin/xcore.exe ../src/scripts/xa -1 ./c432.syn ypp.v
4. Tcl onmcanue cxembl
../bin/xcore.exe ../src/scripts/xa -1 <ckt name>.tcl
Hanpuwmep:
../bin/xcore.exe ../src/scripts/xa -i c432.xmap.tcl
5. C ucIoJIp30BaHUEM T'OTOBOI'O pasMCIICHUA
../bin/xcore.exe ../src/scripts/xa -1 <ckt name>.v

-p <ckt name>.place.tcl
Hanpuwmep:
../bin/xcore.exe ../src/scripts/xa -1 c432.syn ypp.v

-p ./c432.place.tcl

6. Omnucanue cxembl Ha s3bIke Tcl U pazMenieHne HaxoasTcsl B OqHOM aiiie
../bin/xcore.exe ../src/scripts/xa -i <ckt name>.tcl -p “"
Hanpuwmep:

nw

../bin/xcore.exe ../src/scripts/xa -1 c432.syn ypp.tcl -p
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TCL UHTEP®ENC

Tcl unmepdgeiic ynpaenenusn npozpammoi

Xc_init — MHUITHATH3AIUs paboThI C MPOTPaMMOi.
XC_quit — 3aBepuIeHue padOThI C TPOTrPaMMON.
Xc_set param  — yCTaHOBKAa IMapaMeTPOB NPOrpaMMBbl, CHHTAKCHUC:

xc _set param <mMms HapaMeTpa> <3HadeHue [napaMerpa>

xc_ckt_init — MHHIAAINA3AIAs] HOBOM CXEMBI, CHHTAKCHC:

xc ckt init <wmmsa cxemer> PROJECT

xc_ckt_set gnd — Ha3HaYeHME y3/1a 3€MJIA CXEMBI, CHHTAKCHUC:

xc ckt set gnd <yszemn zemimn>

xc_ckt set vdd — HazHaueHue y3i1a NUTAHUS CXEMBbl, CHHTAKCHUC:

XC ckt set vdd <yszejy nuTaHmAg>

xc_net order high — 3amaer mopsgoK TpPAaCCUPOBKU Y3JIOB C BBICOKUM
IIPUOPUTETOM, CUHTAKCHUC:

xc net order high {<list nodes names>}
rae <list nodes names> — CIHUCOK y3JIOB ISl TPACCUPOBKHU B MOPSIKE YOBIBAHUS
[IPUOPUTETA.

[Tpumep:

xc_net order high { netl net2 input net }
®aiin, comepxanuil JaHHYI0 KOMaHAY MOXET OBITh 3arpy»eH MpH 3aIycKe

HCIIOJHSAEMOT0 CKPUIITA ¢ MOMOIIbI0 oniuu -order “filename”.

Tcl unmepdgpeiic ona omoopaxncenus pezynomamos RTL cunmesa ¢ oazuc ITHC
xc_lib_cell — noGaBnenue sk3eMIuigpa MOJETU dJEMEHTAa B OHOTUOTEKY.
Cunrakcuc komanasl xc_lib_cell:
xc_lib_cell <lib_cell name> <subckt name> {<input nodes>}
{<control nodes>} {<function>},

rae:

<lib_cell name> | - uMa OUOIHOTEYHON AYEHKH;

<subckt name> | - umsa noacxemsl u3 spice onucanus [IJIUC (popmar cdl);

<input_nodes> | - CIMCOK BXOJHBIX 1 BBIXOJIHBIX Y3JIOB B (hopmare:
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<io_pin_name>=<port list>, rae:
e <i0 pin_name> — UM KOHTaKTa B COOTBETCTBUH C .lib
OoubIMoTEKOM
e <port list> — CIHUCOK y3JI0B KOHTaKTa B COOTBETCTBUU
co spice onucanueM cxemsl [IJIMC (3Hak & BMecTo =
NO3BOJIIET  OOBENMHATH  Y3JIbl Uil peau3aluu

AJIEMEHTOB XOT WJIM MUX)

<control nodes>

- CIIMCOK  YIIPABJIAOIINUX  Y3JIOB C YCTAaHOBJICHHBIMH

SHAYCHUAMMU ITPOTrPaMMHUPOBAHUA,

<function>

- jorudeckasi pyHKIHs: OMOJIMOTEUHON STUEHKHU.

XC_pin — 100aBIeHKHE PK3EMILIsIpa KOHTaKTa BBOJIa — BHIBO/IA.

CuHTaKCuC KOMaHbI XC_pin:

xc_pin <pinName> <direction> <nodeName>,

rje:
<pinName> - UMsI 100aBISIEMOT0 KOHTAKTa
<direction> - HampaBJICHNUE KOHTAKTA:
1— BXOJ
0 — BBIXOJ
b - AByHaIpaBJICHHBIHI
<nodeName> - UM y3J1a IPOEKTHON CXEMBI
xc_inst — qo0aBiieHHE FK3EMIUISIPA JTIOTUYECKOTO AJIEMEHTA;
CuHTakcuc KOMaHIbl XC_inst:
xc_inst <inst name> <lib_cell name> {<list nodes>} {<inout>}
rjae:

<inst_name>

- UMA I[O6aBJ'I$IeMOFO 9JICMCHTA

<lib_cell name>

- UM OMOJIMOTEYHOU STUEUKH

<list nodes>

- CIIMCOK BXOJHBIX N BBIXOAHBIX Y3JIOB

<inout>

- uaeHTudukanus 10-3nemMenTa
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(inp_io=1 wiH out_io=1).

xc_le — rpynnupoBKka JOTMYECKHUX SYEEK B JIOTUYECKUE DIIEMEHTHI.
Cxemotexnuka [TJIMC mpexycMarpuBaeT OBICTPYIO JIOKAJIbHYIO CBSI3b C BBIXOJA
MepBOM sTYCKK Ha JTF000H U3 BXOJ0B BTOPOI, TAKMM 00pa30M MO3BOJISISt 00bEAUHSTh
AJIEMEHTBHI TPOCKTUPYEMOM CXEMBI B MaphI Jj1s 60s1ee ObICTPOM Tiepeaaun JaHHBIX.

Cunrakcuc koManzasl xc_le:

xc_le <LE name> { <inst name> <inst name> }

ruae:
<LE name> - UM J00aBIsIEMOr0 JOTHYECKOT0 AJIEMEHTa
<inst name> - UMs1 10OABISIEMOTrO JIEMEHTA THIIA XC_inst
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IT'PAOUUYECKUA UHTEP®ENC X-CAD

Huanorossiii uHTEpdeiic mpeacrasiser codoit HA0Op MPOrPaMMHBIX OKOH U
MHTEPAKTUBHBIX IPaUUECKUX JIIEMEHTOB, MO3BOJISIONINX OCYIIECTBIATH PabOTy ¢
HAOOPOM MPOTPaMM, BXOJISIIIIUX B COCTAB MAKeTa, OCTABIISIEMOTO BMECTE C IAHHOU
unTepdeiicHoil mporpammoii. MuaTepdelic npu3BaH HajIaguTh B3aUMOJICUCTBHE
MEXK]Iy KOMIIOHEHTaMH 3TOr0 IMakKeTa MporpaMM TE€M CaMbIM YIPOCTUB paldoTy ¢
HUM.

Januelii uHTEpdEic MO3BOJSET MPOCTO U OBICTPO MPOBECTH MOTOKOBYIO
paboTy C MaKeToOM MpOrpaMM JIjIs TeHepaluu mpomuBok mneneBbix [IJINC.

[Iporpamma pa3paboraHa ¢ NMPUMEHEHHUEM KpPOCCIIAT(HOPMEHHBIX CPEICTB
pa3pabotku (Oubnamorexka Qt) W pacmpocTpansieTcs Ha TIaThopMmMax CEeMENCTB
Windows u Unix.

3anyck nporpamMmasl

3anmyck mporpaMMmbl MOXKET ObITh OCYIIECTBIIEH KaK OCPEICTBOM aKTHUBAIUU
ucrnoyiHgeMoro (aitia u3 QaitioBoro MeHeKepa, Tak U U3 KOMaHIHOM CTPOKH.

3anyck uepe3 0603pesamens haiinog

Jlis 3amycka depe3 obo3peBaTens (GaiiioB HEOOXOJUMO OTKPBHITh MAmKy C
ucroHsgeMbIM (aiinom «xcad.exe» (C COOTBETCTByIOLIEH MKOHKON &), KOTOpBIit
PacCIOIOKEH B JIUPEKTOPUM «biny MakeTa MporpaMm, U aKTUBUPOBATH JIBOMHBIM
IIEJTYKOM JIEBOM KHOINKH MBI WM BBI3BATh C MMOMOIIBIO MPABOW KHOMKH MBIIIN
KOHTEKCTHOE€ MEHI0O U BbIOpaTh COOTBETCTBYIOIIMM TYHKT JUIsI  3alycKa
MPUII0KEHUSL.

3anyck uepe3 KOMAHOHYI0 CHPOKY

UtoObl  3amyCcTUTh MOpOrpaMMy TOCPEACTBOM  KOMAaHAHOM  CTPOKH,
HE0OXO0IMMO MEePENTH B Manky «biny makeTa mporpaMM M BhI3BATh HA UCTIOJHEHUE
daiin «xcad.exey, UCMONB3YS CIEAYIONNE KOMAH/IbI:

e Windows: “start xcad.exe”
e Unix: “./xcad”

CraproBoe OKHO
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[Ipy mepBoM 3amycke MporpaMma co3JacT B JIOMAalllHEW JUPEKTOPUU
nogaupexropuio «XCADy, a Takxke cienyromue Gaiabl 1 TUPEKTOPUHU:
® |istory.hst — aitn 1ist XpaHEHUsI UICTOPUU OTKPBITHIX MPOEKTOB;
® user config.cfg — Qaii moJib30BaTeIbCKUX HACTPOEK MPOTPAMMBI;
® Projects — TUPEKTOPUS JJIsI OJIb30BATEIbCKUX ITPOCKTOB.
[Tozxe B qupexTopun «XCADy, Takxke, OyIeT co3/1aH CIeayomui dhani:
® win stateews — (Gaiil, XpaHAIIUA COCTOSHUE TpaPUUYECKOro
uHTepdeiica Ha MOMEHT 3aKPBITHS TIPOTPAMMBI.

[Tocne Toro, kak (ailibl U JUPEKTOPUU OBUIM CO37aHBI, MOJb30BATENs
BCTPEYAET CTAPTOBOE OKHO MEHEIKepa IPOEKTOB (PUCYHOK &) CO CHUCKOM
MOCJICTHUX OTKPBITBIX MPOEKTOB (M3HAYAIBHO IYCT), KOTOPBIM BIOCIEICTBUU
Oyner oToOpaxaTh CIHMCOK IPOEKTOB CO clieayrome uHpopMarmen: «ums
MIPOEKTa», IMOCIETHUN 3aIyCK», «KPUCTAIL, «IIPO», «IIOJTHBIN MyTh» (110 (daiina
IIPOCKTA).

Ilepen OTKpbITHEM OKHA MpOrpamMMma MPOBEPSET CYIIeCTBOBaHME (hailyioB
IIPOEKTOB IO YKa3aHHBIM pacrnofiokeHusM. Eciu (aiin npoekta He OblT HAlJIEH, TO
COOTBETCTBYIOIIAsl 3TOMY MPOEKTY CTPOKA B CIUCKE OyAET BBIACIATHCS KPACHBIM
[IBETOM, @ MKOHKA MPOEKTAa CMEHUTCS UKOHKOW C BOCKJIMIATEJIbHBIM 3HAKOM B
kpacHoM kpyre (). IIpu BBIOOpE TaKOro 3JIEMEHTA CIIUCKA, KHOIKU OTKPBITHS
npoekTa OyAyT 3a0JOKMPOBAHBI.

Takxe B ’TOM OKHE UMEIOTCS CIAEAYIOIINE KHOIKHU:

® «OTKpBITh BEIOPAHHBIN MPOEKT» — OTKPHIBAET BHIOPAHHBINA U3 CIIUCKA
MPOEKT (€CITM CITUCOK MyCT, TO KHOMKA OyneT 3a0J0KupoBaHa);

® «OTKpBITh CYIIECTBYIOIINI MPOEKT» — OTKPHIBAET OKHO 0003peBaTers
(aiinioB 115 BeIOOpa (aiina mpoekTa (¢ pacmmpernueM “*.xcprj”);

e «HoBbIll POEKT» — OTKPHIBAET OKHO MAacTepa CO3/IaHMs IPOCKTA;

® «YIanuTh TPOEKT» — yHajuseT JUPEKTOPUI0O C TPOEKTOM U
COOTBETCTBYIOILYIO 3alMCh B UCTOPHM (€CIHM MPOEKT HE BBIOPAH, TO
KHOIIKa OyJeT 3a0JIOKMpOBaHa);

e [lepexmntoyaTens si3bIKa (B IPABOM HMKHEM YTIIY).
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XC JloBpo noxanoeats 8 X-CAD - O X

MmA npoexTa  MocnepHwii sanyck ™ Kpuctann  Aapo  Monelid nyTe OTKPBITE BRBOEHHENT MpoekT
OTKPLITh CYWECTEYHOUWMA NPOEKT
1@ Hosein nposkT

N S A3MTb K

. Pycokuii >

Pucynoxk 8 — CtapToBO€ OKHO MPOTrpamMMBbI

Cnucok mpoeKTOB MOJAEPKUBACT, TAK)KE, KOHTEKCTHOE MEHIO (PUCYHOK 9),
KOTOPO€ BBI3BIBACTCS MOCPEACTBOM IenuKka npaBoi kHomkou mbimu ([TKM) Ha
AJIEMEHTE CUCKA. MEHIO COAEPKUT CIIEIYIOIINE BO3MOKHOCTHU:

® «OTKpBITH» — OTKPHIBAET BEIOPAHHBIN MPOEKT;

® «OTKpBITh pAaCMONOKEHUE» — OTKPBIBAET AUPEKTOPHUIO, B KOTOPOI
pacnoiiokeH (ailil MpoeKTa;

® «YHalIuTh U3 UCTOPUN» — YAANSET 3alUCh O MIPOEKTE U3 3TOr0 OKHA U
HUCTOPUHU;

® «YHanmuTh TMPOEKT» — VYAAISIET JTUPEKTOPUIO C TMPOEKTOM U
COOTBETCTBYIOIIYIO 3aIIUCh B HCTOPUHU.

OTKpbITHE CyHIECTBYIOLIET0 MPOEKTA

Ecnu nporpamma 3amyckaerca HE TEpBbIA pa3 M paHee ObulH
CO31aHbl/OTKPBITHI MPOEKTHI, TO CIIUCOK OyET COAepKaTh BCe U3 HUX (PUCYHOK 9).
OTKpBITH CYLIECTBYIOLIUN TPOEKT MOKHO CJIETYIOUIUMHU CIIOCOOaMHU:

® BHIOpaTh NPOEKT U3 crucka (HaxkaB Ha Hero JIKM) u HaxaTh KHOIKY
«OTKpPBITH BIOPAHHBIN MTPOCKTY;

® BOUHBIM meaykoM JIKM Ha MpoeKTe u3 CIUCKa;

® Ha)kaTh Ha KHOMKY «OTKpBITh CYIIECTBYIOUIUNA MPOEKT», MOCIE YETOo

yepe3 OTKPBIBLIEECss OKHO 0003peBaTess GpailioB HailTu (aiist mpoekTa
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c pacmupenuem «*.xcprj», Beiopats ero (JIKM) u HaxaTh «OTKPBITHY,

WJIA HAXXaTh HA HETO ABOMHBIM HierukoM JIKM.
[Ipu OTKPBITUN HECYIIECTBYIOMIETO IPOEKTa (HAIPUMED, TBONHBIM MIETYKOM
JIKM) 6ynet moka3aHo coOOIIeHre 0 TOM, 4To (paitn mpoekTta (pucyHok 10) Gosbiie

HC CyHICCTBYCT.

XC [oBpo noxanosate & X-CAD — O *
Mma npoekta Mocnegrni sanyck ~ Kpuctann HAgpo MNonHeli nyTe » OTkpeiTe BEIDPaHHEIR NpoekT

OTKPLITE CYLLECTBYHILLWA NPOEKT

S5A00TPOGY | XA C:/X-CAD/Projects/fa_test/fa_testxcprj

> OTEphITE

26,03.2021 11:28:39

1@ Hoswlit npoekT
OTKpblTb PacnonoxeHne

. 3 VnanuTe npoekt
},qEJ'II.ﬂTb W3 MCTOPUKA

x ¥AanuTe NpoekT . Pyccruii -

PI/IC}/HOK 9-— CTapTOBOG OKHO IIPpOrpaMMel C 3JICMCHTAMHU CITMCKa

XC Qwnbka oy

D'aiin He cyLleCTEYET:
C:AX-CAD/Projects/s510/s510.xcprj

Lo |

Pucynox 10 — CooOrienue 00 omudKe Mpu OTKPHITUN HECYIIECTBYIOIIETO MPOEKTa

ITocne 3arpy3Knu TIIPOCKTA OTKPOCTCA TIJIAaBHOC OKHO IIpOTrpaMMbl JIA

JanbHeIe paboThel ¢ MPOeKTOM (pUcyHOK 11).
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XC Project: fa_test --- D:/Programs/x-cad_v17/src/test_icarus/fav - m} ®
Qaiin  Penaxtuposats Bua [poext 3anyck  Ukctpymerrsr Okeo  Momouis
’4d =l 4 oEXE B8 % fegooOm
Obospesarents npoekra B8 | fasyn_yv X
Mpoext
> ) fa_test (5400TP034) 1[‘timescale ins/1@@ps //file fa.v
. HDL onucaHua 2
v X fav 3module fa ( input a, b, c, output sum, carry );
w I CAHTEIMPOBaHHbIE ONHCAHMR 4
P V¥ fasynyw 5 wire d,e,f;
» V¥ faxmapic 6
* Tectossie Mogynamn 7 xor(sum,a,b,c);
bV fatby 8 and(d,a,b);
i Verilog mogennposatne 9 and(e,b,c);
= faxmap.libv 18 and(f,a,c);
BPEMEHHOE MOAENMPOBIHUE 11 or(carry,d,e,f);
. Pazmererme 12
= faplacetcl 13 endmodule
Tpaccuposka
¥ 1% Spice mogenuposanie
& faxsp
& faxspc
= sourcesscs
~ I Tporpammmposatme
= fabitnum
OBoapesar... OBoapesatens agupekto.. Bubnuor. Wepap.
Beigog ]E5]
Tekylee 0KHO: E Briog, - |
~~~ Write fa.bitnum BITNUM 284 s
** xc run cap_prepare started, time: 17:43:47 ...
** yc run cap prepare finished, time: 17:43:47
~~~ Write fa.xspc spice xspc ...
~~~ Write fa.xsp spice Xsp ...
——— "C:/X-CAD/src/scripts/xa", version 2.0, finished
~~e Time XC quit: 17:43:47
X-core -- [OK]

Pucynok 11 — I'maBHOE OKHO NPOTpaMMmBel

Macrep co3gaHus NPOEKTA
Macrtep co3aHusi MpOEKTa MOMOTaeT IMOJIb30BATENI0 CO3JaTh MPOEKT. Ero
MOXHO 3aIlyCTUTh, HaXaB Ha KHONKY «HOBBIM NIPOEKT» B CTAPTOBOM OKHE
MEHEJDKepa MPOEKTOB, WM BbIOpaB MyHKT MeHI0 «®Paiinm — HoBbIl mpoekT» B
[JIABHOM OKHE, WJIM HAa)KaB COOTBETCTBYIOIIYIO KHOIIKY Ha MAHEJIW MHCTPYMEHTOB
r1aBHOro okHa. OkHO Mactepa (pUCYHOK 12) cOOEpkKUT CIEAYIOIIUE JIEMEHTHI
uHTepdeiica:
e crpoka «lleneBol KpuCTAI», OTPAXAOWIYI0 TEKYIIUH aKTHUBHBIN
KPUCTAJI, KOTOPBIM MOYKHO HW3MEHUTh IIOCPEACTBOM  KHOIIKH
«Bw1OpaTh» ¢ cumBosiom kpuctama [TJIUC;
e qone «/lupekropus», TrIe MOXKHO BpPYYHYIO WIH HOCPEICTBOM
obo3peBarens (kHonka «OTKPBITH) C U300paKEHUEM MaIKH) yKa3aTh
NyTh A0 TUPEKTOPHH, TJ€ OyIyT XpaHUThCS Bce (ailiibl, CBA3aHHBIE C
IIPOEKTOM (WJIA JOYEPHSIST TUPEKTOPHUSI C UMEHEM IPOEKTA, I/I€ OHM
OynyT XpaHUThCS, eciau yctaHoBiieH (nar «Co3gaTh AUPEKTOPHUIO

HpoeKTa»); IJisT COBMCCTUMOCTU C BHCIIHUMUA MHCTPYMCHTAMM, ITIYTH
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MOXXET COJIepXkaTh TOJBKO JIATUHUILY, HUPPBI U 3HAKU: <), «/», « »,
W, «-»;

nosie «MMsa mpoekTa», Te BPYYHYIO YKa3bIBaeTCd HMMs TPOEKTa
(MOXeT cozepkaTh TOJIBKO JATHHUILY, ITUMPBI K 3HAKH «_» U «-»);
noJie «IlomHbIi MyTh» (HEpeaakTUPyeMoe), Ie OTPaXKAeTCs MOJTHBIM
yTh, 10 KOTOpOMY OyZeT co3iaH (pailsl mpoexTa;

dnar «Co3marh AWPEKTOPHIO TIPOEKTa», BBICTABICHUE KOTOPOTO
NpUBEACT K CO3/IaHUIO MO MyTH, YKa3aHHOMY B mojie «Jlupexropus
NpOeKTay, JOYepHEH JUPEKTOPUHM C HMEHEM TpPOEKTa, TJIe
BIIOCJICACTBUM OyaeT co3fmaH (aitnm mpoekta, W rAe OYIyT
pacroJiaraTbCsl BC€ CBSI3aHHbBIE C HUM (haiJIbl;

UHTEp(ENC yNpaBieHUs MPOEKTHBIMU (aliaMu cO CIEAYIOIHUMHU
DJIEMEHTAMM:

o KkHomKka «J{06aBUTEY (C 300paKeHUEM MAIKH) TS T0OaBICHUS
(haiiJoB B IPOEKT;

O KHOMKa «YJanuth» (C M300pa’keHHEeM KpAacHOTO KpecTa) IS
yaaneHus: 100aBIeHHBIX (PaiIoB, eCii HEOOXOAUMO;

o mone «['0MOBHOW MOMAYJb» I yKa3aHUS MOMIYJS BEPXHETO
YPOBHS (MOKHO BBIOpATh TOJIBKO MOCIe J00aBlIeHUs (aiiiioB B
MIPOEKT);

O OKHO CO CITMCKOM JIOOABJICHHBIX (DAilJIOB, T OTpakaeTcst UMS
U TOJHBIN MyTh 10 ¢aiiia, a Takke, MOKHO BbIOpaTh B KaKylo
BUPTYAJIbHYIO TIANIKy OyAeT mepemenieH (ai mocie co3manus

IIPOCKTA,

e xHonka «Co37aTh MPOEKT», KOTOpas 3alyCKaeT MPOLECC CO3JaHUs

IIPOCKTA U OTKPBIBACT I'TABHOC OKHO IIPOrpaMMEI.



18 Mew project *
Coaganue npoekta

Ueneeoit kpuctann | 5400TP094 (5400TP) e

Oupextopua | C/X-CAD/Projects

Mma |Beegwte vma npoekTa
Monueidl nyte |C:/X-CAD/Projects
V| Co3nars AMPEKTOPHKD NPOEeKTa
FonoeHoO Mogynk

Nobaeuts npoekTHele daink

B nanky s [MonHelR MyTe

i@ Coanatk npoekT

Pucynok 12 — OkHO co31aHus mpoeKTa
Ecnu npu co3ganuu mpoekTa B MyTH WIM UMEHHU NMPOEKTa ObUTM YKa3aHbI

HEJOIMYyCTUMBbIE CUMBOJIBI, TO TPOrpaMma BbIIacT OMUOKY (prcyHOK 13).

B OwwnBka X

CTPOKE COOEDMMT HEAOMYCTUMBIE CUMBONbI:
C:/X-CAD/Projects/ &;'N2

Ok

Pucynok 13 — Coobuienue o0 omuoKe B MMyTH A0 JUPEKTOPUU MTPOEKTA

Ecnu xe Bce naHHbIe ObUTM BBEACHBI KOPPEKTHO, TO MOCIE HaXaTHs Ha
kHOTIKY «Co031aTh IPOEKT» MO MyTH, YKazaHHOMY B nojie «[lonHbiid myTh», Oyner
co3gaH (ail mpoekTa 1 ConyTCTBYIOMME (paitsibl u qupextopuu. [locie 3Toro okHo
MacTepa OyJeT 3aKpbITO U 3aIyCTUTCS INIaBHOE OKHO IPOrPaMMBI.

Taxxe mporpaMma 3allOMHUT MyTh U3 MO «/IupekTopus» U B caeayromun
pa3, Ipyu CO3JaHUU IIPOEKTA, [0 YMOJIYAHHIO YKaXET €ro. M3HavanbpHo, IyTh yKa3aH
no aupektopun «XCAD/Project», co3ganHyo B JOMAIIIHEM KaTajore Mpu mepBoM

3aIycKe MporpaMMbl.
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OxHo BbIOOpa KpucTA/LIIA
OKHO N03BOJISIET BRIOpATh 1I€JIEBOM KpucTaul (PUCYHOK 14) M OTKpbIBaeTCS
yepes MacTepa co3JaHus MpoeKTa (KHomka «BpiOpaTh» ¢ n300pakeHneM KpucTasuia
[IJINC) unu yepe3 riaaBHoe OkHO mporpammbl («IIpoext — Beibop kpucTaiiay).
OKHO COIEPKUT CIIETYIOUIUE JIEMEHTHI:
o (Quibtp «CeMelCTBO» B BHUJAE BBINANAIOLIETO CIHMCKa C BbIOOPOM
L[EJIEBOT0 CEMENCTBA KPUCTAJIOB;
® OKHO CO CIHCKOM KpHUCTAJUIOB (IJi1 YKa3aHHOIO CEMEICTBA) M
JOTIOTHUTENbHOW HMHPOpMaLUEel MO KaXIOMY KPUCTAIY: «UMS»,
«CEMENCTBO», «SAapO», <JIOTMYECKUE SYEHKH», «IepuepuiiHbie
AYEHKN», «HAIMPSDKEHUE», «TOK», «TEMIEpaTrypa», «IoTpedisemast
MOIIIHOCTb» U «IIPOU3BOJUTENDY;
e kHomka «Ok», MoATBep)kAarolias BeIOOp KpHcTauia (ans BbeIOOpa
HEOOXOMMO BBLAECIUTh KPUCTAJUI B CIIUCKE HaxkaTueM Ha HeM JIKM);
e xHonka «OTMeHa», OTMEHsIolas BbHIOOP M BO3Bpallaromias K
IpebIIyIeMy BEIOpAaHHOMY KPUCTAILTY.
[ToaTBepAUTH BHIOOP TaK)ke MOXKHO JBOMHBIM HakaTueM JIKM 1o cTpoke ¢

HYKHBIM KPUCTAJIJIOM.

& BuiBop kpuctanna X
BribepuTe HeobxoanMpIi kpucTann,

CemelicTeo | 5400TP =

Wma CemelicTED  Aopo  Moruueckue Auelik  MepudepuiHeie Aueiikin  HanpsaweHue Tok  Temnepatypa  [MoTpefnsaemas MOWHOCTE MpouzBoauTEns

5400TPO94 5400TP WA 1794 212 L DC Soyuz
A18T S400TP  XA2 1794 212 L, DC Soyuz
FPGAG4 5400TP  XA3 1058 93 1. DC Soyuz

o0 oo

Ok Ctmena

Pucynok 14 — OkHo BeIOOpa KpucTasia
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I'1aBHOE 0KHO /151 padOTHI ¢ MIPOEKTOM
['maBHOE OKHO — OCHOBHOE IIPOCTPAHCTBO [UIsi PaOOTBHI C MPOEKTOM,
coJieprKallee ciaeayIouie 3JeMeHThl HHTepdelica:
® [asnoe menio (pucyHok 15-1);
o [lanenu uncmpymenmos (pucyHok 15-2);
e (Obo3pesamenb npoekma (pucyHok 15-3);
e (obospesamenv npoexmuoil oupexmopuu (pucyHok 15-3);
® Jlepeso uepapxuu npoexma (pucyHok 15-3);
e (OxHo bubauomex npoexma (pucyHok 15-3);
® Texcmoswiil pedakmop (pUCyHOK 15-4);
® Oxno «Bwvi600» (pucynok 15-5);

o Cmamycnas cmpoxa (pUucyHOK 15-6).

— -
| ®E Project fa_test --- Dx/Programs/u-cad vl Tencitest_icarusifa - ] X
Tadn  Pesgemaposate By Mpoesr  3aayck Mecrpymestor Ooso DNosowe 1 » : -

@ & @ =) 4  DXEgB2ube [0 0N
OGoipeaarent NpoeTs ]| | )
Mpoexr -

* X fav 1 timescale Insf188ps //file fa.v
& fa 2
- CHHTEIMPOBANHBIE CNIECIHIS Impdule fa { input a, b, ¢, output sum, carry J;

b ¥ fasmyw i
b ¥ fazmapicl 5 wire d,e,f;
> TecToBkIE katdy M 6
b ¥ fathy 7 wor{sum,a,b,c);
e ‘erilog mMosznHpoEaFHEE i and(d,a,b);
5 faxmaplby 3 G and(e,b,c); 4
BeseHpae MEARIHpOEaHE 18 and(f,a,c);
- PazkigueHEe 11 er{carry,d,e,f);
B faplacetc 12
Tpaccupomxa 13 endmodule
b i JpiLe ModEInposaHHE
8 faxsp
B faxspc
- Mporparmmpossane
2 fab#num

Ofaap.. Oboapeastent aup.. BEwub... ...

Buanog, |

Tewywee okko| [Z Breog -8
) NC_EUn Eoute finished, Tim=: 14:55:45 -

~~r Wrive La.bDitnum BITHUM
‘"' mO rom cap prepare starced, time: 14355089 ...
* Ho_runm cap pEepare [inished, time: 1 il
~== Nrite fa.wspc spice EapD ... 5
~~~ Write [a.Rap splice Xaf
——— B /R-CAD/=src/=mcripta/xa®, wersion L.9, finished
~ Time xc quit: 14:55:50

X=00Te

6

Pucynok 15 — I'maBHOE OKHO mporpamMsl: | — rimaBHOE MEHIO;
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2 — maHeNIu UHCTPYMEHTOB; 3 — 0003peBaTesb NPOEKTa, TUPEKTOPUU MTPOEKTA,

JepeBa uepapxuu U ONOINOTEK NPOEKTa; 4 — TEKCTOBBINA PEAAKTOP;

5 — OKHO BBIBOJIa; 6 — cTaTyCHasi CTPOKa

I'nagnoe mento padouezo okna

I nasnoe mento (pucyHok 15-1) — maHenb ¢ JOYEPHUMHU MEHIO, COJEPKAUMU

OCHOBHBIE JEHUCTBUS JUIsi pabOTHI ¢ MPOTrpaMMoil. MEHIO CONEPKUT CIEAYIOUINe

AOYCPHUC MCHIO!

«®Pai» — co3gaHue, 3arpy3ka U COXpaHEHHE MPOEKTOB U (HailjoBs,
3aBepllIeHrE PadbOThl MPOTPaAMMBI;

«PemakTupoBaTh» — HHCTPYMEHTBI TEKCTOBOI'O PEIAKTOPA;

«Bum» — HacTpokM BUAMMOCTH 3JIEMEHTOB HHTepdelica TJIaBHOIO
OKHa;

«IIpoexT» — BbIOOD L1€TEBOr0 KPUCTAILIA, 0030p JUPEKTOPUHU IIPOEKTA;
«3amycK» — HaCTPOMKH, 3aIllyCK U MPEepbIBaHUE PaOdO0ThI MapILIPyTa;
«MHCTpyMEHTB» — 3alyCK JONOJIHUTEIBbHBIX WHCTPYMEHTOB H
CTOPOHHUX IpOrpaMM, a TakXe HacTpoilka IMyTel a0 IporpaMm
(pucynok 16);

«OKHO» — W3MEHEHHE WIpU(PTa NPUIIOKEHUS, CTUIISI OKOH M S3bIKA
uHTepdeiica (pycckuil/aHrmuickuii);

«ITomomiby — KpaTkass HHGOPMAIKS O TIPOTPAMME.

Ecau mocine BHeCceHHUSI M3MEHEHHMM B OKHO HaCTPOCK HYTGﬁ OHO 6yneT

3aKpPbITO MMOCPEACTBOM CHUCTEMHOMN KHOIIKH 3aKpPbITUA OKHA, BCINILIBET COO6H_[€HI/IG

C MNpCAJIOKCHUCM COXPAaHUTb HU3MCHCHHA, OTMCHHUTb HM3MCHCHHA HWJIN OTMCHHTD

BBIXO U3 OKHA.

Takxe, B OKHE U3BMEHEHUS ITyTE MOKHO COPOCUTH HACTPOMKH /10 3HAUECHHI

1o ymon4anuto (kHonka «Ilo ymomdanuio»).
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&} Myt uHcTpymenTos ped

CuHTe3aTopkl
MyTe go Y++ ftoolsfy++ly++ exe
Myte go DC Compiler
MyTte go RTL Compiler

MyTe oo Genius

WHCTpYyMEHTEI
MyTe go lcarus Verilog __itoolsfiverilog/binfiverilog. exe|
MyTe go lcarus VWP

MyTe no aupektopan lcarus IVL

©[No ymonuanu Ok Ortmena

Pucynok 16 — OkHO HacCTpOEK MyTeil pacloIOKEHHUS 10 TPOrpaMm

Ilanenu uncmpymenmoe
Ilanenu  uncmpymenmos  (pucyHok  15-2)  moBtopsitor  HaumOolee
BOCTpEOOBaHHbBIE B TIpOIlecCe padOThI JNEWUCTBHUS, CONEpKalIUecss B MEHIO, IS
obicTporo aoctymna. Cro/ia BKIIOYEHBI CIEAYIOIINE MTaHEIH:
e [naBHas MaHelb UHCTPYMEHTOB (NTOBTOPSAET MEHIO «Daiimy);
e lIHCTpyMeHTHI aiisi pabOThI C TEKCTOBBIM PEAAKTOPOM (TIOBTOPSET
MeHI0 «PenakTupoBatThy);
® lIHCTpyMEeHTHI AJii HACTPOWKHU M YIPaBIEHUS 3aIyCKOM (ITOBTOPSET
MEHIO «3aImycK»);
e [lanenb BHENTHUX MHCTPYMEHTOB (MTOBTOPSIET MeHIO « UHCTpYMEHTBI»);

[Tanenu MoryT ObITh IEPEIBUHYTHI MOJIB30BATENEM B JIO0YIO YacTh OKHA.

Oobo3pesamens npoekma
Obo3spesamenv npoekma (pucyHok 15-3, 17) — OKHO B KOTOpOM
oToOpaxaercs cTpykTypa npoekta. OHO COIEPKUT KOPHEBOM 3JIEMEHT C UMEHEM
POEKTa U JOUEPHUE DIIEMEHTBI-NTANIKH, B KOTOPBIX MOTYT HAXOAUTHCS (aIbl.
o «HDL ommcanus» — nias ¢ailioB ¢ OMUCAaHHEM CXEM Ha S3BIKAX:

Verilog, System Verilog, VHDL;
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«CUHTE3UpOBaHHbIE OMHUCAHMS» — JJII CUHTE3UpPOBaHHBIX Verilog-
(aiinoB u Qaitnos ¢ onucanueM cxemsl B 6azuce [IJINC;

«TecroBbie (aitnbyy — i (PailioB C TECTOBBIMH  MOIYJISIMH,
COJIEp>KaIIIMH BXO/IHBIE BO3/ICHCTBUS;

«Verilog monenupoBanue» - nns Verilog-¢haiiinos, HEOOXOAUMBIX AJIs
MOBEJICHYECKOTO MOJIETUPOBAHMUS;

«BpemenHnoe mopenupoBaHue» - Ais (HalaoB, COMEPKAIINX OTUYETHI
BPEMEHHOI'O aHAJIN34;

«Pa3memienne» - s (haiaoB, cogepKamux pe3yabTaThl Pa3MeEIIeHUs
AIIEMEHTOB;

«TpaccupoBka» - 151 (paitoB, CoJlepKaIINX Pe3yIbTaThl TPACCUPOBKU
MEKCOCIUHCHUM;

«Spice-MoeMpOBaHUEe» - JIsI BXOJIHBIX U BBIXOJHBIX (DaityioB Spice-
MOJICJIMPOBAHUS;

«IIporpamMmmupoBanue» - 11 (paiioB MPOIIUBKH.

OBoapeeaTens NpoekTa (=]
Mpoekt
~ @ fa_test (5400TP094)
= HDL onwucanus
- ¥ fav
@ fa
A CHHTEanpOBaHHEIE ONWCAHUA
v 8 fasyn_yv
= fa
* 8§ fasyn_yxmap.tcl
¢ fa
TectoBkie dainel
v Verilog MmogennpoBanne
= fa.gatewv
= fa.syn_y.xmap.libv
BpemMeHHoe MogenupoBaHie
v Pasmewtenne
= fa.place.tcl
Tpaccupoeka
- Spice MogenuposaHne
= faxsp
= faxspc
A [MporpaMMiupoBEaHine
= fa.bitnum

Pucynok 17 — O6o3peBaresnb npoekTa

I[063BI/ITB (1)21171.]'[131 B ITAIIKy MOKHO KaK C ITIOMOIIBIO KOHTCKCTHOI'O MCHIO, TaK

U TIOCPEJICTBOM Mexanuzma 3axeama u nepemackuganusi (Drag’n’Drop).
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[Ipu noGaBiieHUM B TPOEKT, ailivl aHATUZUPYIOMCHA, W B DBJIEMEHTaxX C
MMeHaMH (alIoB CO3JAIOTCA JIOYEPHHUE DIEMEHThl — MOJAYJIH, a TaKKke
(bOpMUPYIOTCS CITUCKHU BXOHBIX/BBIXOIHBIX LIETICH ISl OKHA HACTPOEK 3aIycKa.

Taxxke o0na 6cex aiinos cozoaromces pesepsHvie Konuu, KOTOPbIS
pacmnonaratorcs B nupekropun «Backupy» B mupexropun npoexra.

[Ipu poOaBieHWM OMUCAHUA CXEMbl B IYCTOM TMPOEKT, Iporpamma
MPEANPUHUMAET NONBITKY A8MOMAMuU4ecKu onpeoeiums Mooyib 8epxXHe20 YpPOGHsl
(ompenensieTcsi HaUBBICIITUM YpPOBHEM uepapxuu). Ecnum Takux momyned B (aiine
HECKOJIbKO, TO MporpaMMa BBICTABUT IEPBBIM HaWJCHHBIH MOJYJIb B KadyeCTBE
MOAYJIsl BEpXHEro ypoBHsA. Ecim B (aiine He omucaHbl MOIYJIHA, TO JTOYECPHUC
AJIEMEHTHI C UMEHAMU MOJIYJIeH CO3/1aHbl HE Oy IyT.

[TonnepxxuBaercs, Takxke, mnepemenicHue (ailioB MEXay BHUPTYyaIbHBIMU
ITAIKaMHU IIOCPEACTBOM MEXAHUZMA 3aX6aAMA U NePemacKuaHus.

JInst Kakaoro U3 ypoBHEW CTPYKTYpPbI MPOEKTA CYIIECTBYET KOHTEKCTHOE

MeHI0, Bbi3biBaeMoe [IKM (pucynok 18).

Oboapepartent NpoekTa B
Mpoekt
v i@ fa_test (5400TP094) — :
= HOL onucanua 3anyck Ctrl+U, F5
- -,!. fav B Cron Ctrl+B
& i3 £ Hactpoiikn 3anycka Ctrl+T, F4

CuHTeanpoBaHHEI|
TecToBele Mogyn|
Verilog mogennpd ¥l Buibop kpuctanna

a)

OBoapesarens NpoekTa (eS|
MNpoekr
~ |l fa_test (5400TP094)

OTKpLITE ANPEKTOPUHD

= ‘! i | NobaenTte HoBLIA dain

=] fa OoBaenTe cywecTBYHLWMA dain
CHHTE3NPOBAHHEIE ONUCAHKA
Tectoesle Mogynu
Verilog mogennpoeanue

-

6)

60



61

Obo3peBatent NpoekTa (&]ES]
Mpoekr
v (@ fa_test (5400TP094)
- HDL onucanua
fav
® fa
CHHTE3WpOBaHHBIE ONWCAHWA
TecToBEIE MOgYAM | X Yoanute taiin ¢ MK

B)

Ofoapesatent npoekTa [=]E

OTKpPLITE AWPEKTOPHHD

¥ Ynanute va npoekTa

MNpoext
~ 1@ fa_test (5400TP094)
- HOL onucadwa
v X fav
[#] Caenatb ronoBHbLIM MOgYNEM r

CMHTE3MPOBaHHH i
[ Wckats B taiine
TecToBsie Mogyn..

Verilog mopennpoearne

r)

Pucynok 18 — KoHTeKkcTHBIE MEHIO 0003peBaTes MPOCKTa JJIs:

a — poeKTa; 0 —nmanku; B — (paitsia; r — MOayss

Mento npoekTa (pucyHok 18-a):

«3aIycK» — 3aIyCKaeT BHIMOJHEHUE MapIIPyTa;

«Crom» — 0CTaHABJIMBAET BBIINIOJHEHUE MapIIPyTa;

«HacTporiku 3amycka» — OTKpbIBAET OKHO HACTPOEK 3aIyCKa,
«OTKPBITH TUPEKTOPHIO» — OTKPHIBAET PACIIOJIOKEHUE (haiiyia MPOEKTa;

«BpI100Op KpHCTaNIa» — OTKPBIBAET OKHO BBIOOpA KpUCTAILIA.

Mesnto nanku (pucyHok 18-0):

«/10o6aBuTH HOBBII (hali» — OTKPHIBAET OKHO CO3J]aHUsI HOBOTO (paiina;
«JlobGaBuTh cyiecTByronmid (aiii» — OTKPHIBAET OKHO BBIOOpA

cymecTBytomero (aiina.

Mesnro daiina (pucyHok 18-B):

«OTKpBITh JUPEKTOPHUIO» — OTKPBIBAET PacIoyioKeHue Qaiina;
«Y anuTh U3 MPOEKTa» — UCKITIoUaeT (haiil U3 MPOEKTa.

«Y nanutsb ¢aiin ¢ [IK» - 6e3Bo3BparHo yaanset daiin ¢ [1K.

Mento moayiis (pucyHok 18-r):



e «Cpenarb rOJOBHBIM MOAYJIEM» — YCTAaHABIMBAET BEIOPAHHBIN MOTYJIb
B KQ4ECTBE MOJYJIsl BEPXHETO YPOBHS HEPAPXUU;
o «lckath B (aiilsie» — OTKPBIBACT PACIIONOKEHUE MOIYJIS B (haiie.
JBoitHoii memuok JIKM mo sneMmeHTy (aiil OTKpBhIBAa€T €ro B TEKCTOBOM
pelnaxkrope.

JIBoitHoi# miendyok JIKM 1o Moiysato iesaeT ero MoayJieM BEPXHETO YPOBHSIL.

Obo3pesament npoeKkmuoil Oupekmopuu
Obo3pesamenv npoekmuou oupexmopuu (pucyHok 15-3, 19) oroGpaxaer
daiinel, comepkamuecs B pabodeit qupektopun mpoekta. JlBoitHoit memuok JIKM

1o (ailty OTKpPOET €ro B TEKCTOBOM PEIAKTOPE MPOTrPaAMMBI.

OBoapesarent AUPEKTOPUI NPOEKTE [=1E5]
MmA daiina ~ Paamep Tun taiina l4ameHEH =
v Backup File Folder 17.06.2020 10:49
7 fasyn_yv 357 GaitTel v File 17.06.2020 10:49
_| fa.syn_y.xmap.tcl 1.23 KiB tcl File 17.06.2020 10:49
4 fav 181 Baiitel v File 17.06.2020 10:37
- fa.STA reports File Folder 18.06.2020 9:53
=| fa.gate.nworst txt 15.11 KiB txt File 18.06.2020 9:53
| fa.gate.nworst_slack.tcl 87 baittel tcl File 18.06.2020 9:53
[ fa.gate sdf 2,18 KiB sdf File 18.06.2020 9:53
| | fa.gate sl_table tcl 733 Baiital tel File 18.06.2020 9:53
|Z] fagate.stalog 5.54 KiB log File 18.06.2020 9:53
J fa.gate sta_run_log 5,44 KiB log File 18.06.2020 9:53
’ 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 18.06.2020 9:53
7 fafiatstav 771 GaiiTer v File 18.06.2020 9:53
7] fa.gatev 1,04 KiB v File 18.06.2020 9:53
= falog 121,93 KiB log File 18.06.2020 9:53
7 fa_place.tcl 500 GaiiTel tcl File 15.06.2020 9:53
':I fa.syn_yv 357 baiitel v File 18.06.2020 9:53
| ] fa.syn_y.xmap.lib.tcl 90,66 KiB tcl File 15.06.2020 9:53
7 fa.syn_y.xmap.libyv 349 Gaiitel v File 18.06.2020 9:53
= fa.syn_y.xmap.log 869 Gaiitel log File 16.06.2020 9:53
|| fa.syn_y.xmap.tcl 1.23 KiB tcl File 18.06.2020 9:53
7 fa.syn_y.xmapy 626 BaiiTel v File 18.06.2020 9:53
| ] faxsp 64,54 KiB xsp File 18.06.2020 9:53
[ faxspe 109,33 KiB xspc File 15.06.2020 9:53
| fa test.log 21.48 KiB log File 18.06.2020 9:53 -

Pucynok 19 — o603peBaTenb TUPEKTOPUH MPOEKTA

OKHO uepapxuu npoekma

Oxkno uepapxuu npoekma (pucyHok 15-3, 20) conepXUT UEpapXUI0 MOIYJIEH,
onucanHbix B HDL-dailinax npoekra, HaunHas OT MOJyJisl BEpXHETo ypoBHs. Ecnu
MOJYJIb BEPXHETO YPOBHS HE Ha3HA4Y€H, OKHO OYJIET MyCThIM.

JBoiiHoM memuok JIKM mo Moayiiro OTKpBIBA€T B TEKCTOBOM PENAKTOPE

daiin, rae JaHHBIE MOAYJIb BBI3BIBAETCS MOJyJeM 0oJjiee BBICOKOTO YPOBHSI.
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H.[CJI‘IOK IIKM no MOAYJIXO BBI3BIBACT KOHTCKCTHOC MCHIO, B KOTOPOM OOCTYIICH
nepexoa K MECTy OOBSIBIICHHIO JaHHOI'O MOJYJIA.

WepapxuA npoekTa (= ()

HMepapxua

v ¥ zipcpu (zipcpuv)
v

prefetch (prefetch.v)
dblfetch (dblfetch.y)
pfcache (pfcachew)
pipefetch (pipefetcha)
idecode (idecodew)
cpucps (cpuops.y)
% mpyop (mpyop.y)

¥ slowmpy (slowmpy.v)
div (div.v)
decache (dcachew)

H, iscachable (iscachablew)

1 3=3<3=IcIa3

1
=3

pipemem (pipemem.v)
memops (memops.v)
whdblpriarb (whdblpriarb.v)

Fa Sz Ju

Pucynok 20 — OKHO uepapXuu npoeKTa

OKHo OubauomeK npoekma

OxHno 6ubnuomex npoexkma (pucyHok 15-3, 21) crpykrypupyer HDL-
ONHCaHUsl MpoeKTa B Buae Oubinorek. /laHHas ocoOEHHOCTh HeoOXoAMMa AJis
HEKOTOPBIX JIOTMYECKHUX CHHTE3aTopoB. [lo yMOI4YaHMIO OKHO COAEPIKHT
eIUHCTBeHHYIO0 OmMOmnoTeky «work». Jlims moGaBieHHS HOBBIX OMOJHMOTEK WIIN
nepeMenieHust (GaiioB B yXKe CyLIECTBYIOIINE, HEOOXOIUMO BbI3BaTh KOHTEKCTHOE
MEHIO U BBIOpATh MYHKT «3a7aTh OUOIMOTEKY». B KOHTEKCTHOM MEHIO OMOINOTEKN
(Bp3bIBaeTcs menukom [IKM) nmoctymna ommust ynaneHust oubnuorexu. Ilocne
yaaneHus OMOIMOTeKH, Bce (ailibl, HaXOAsSUIMeCcs B HEM, OyJIyT mepeMenieHbl B

OMOIMOTEKY MO YMOITYAHHUIO.
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Eubnuotekn npoekta (= B
BubBnnoTekn
* L% work

faw

Pucynok 21 — okHO 6MOIMOTEK pOeKTa

Texcmoewtit pedaxkmop

Peoaxmop mexcmosvix ¢hatinos (pucyHok 15-4, 22), xoTopbiii 00namaeT

CJICAYIOIIMMHA BO3MOKHOCTAMMU:

64

[ToxcBeTka cunTakcuca ais si3bika Verilog u Tcl;

ABTO0/100aBJICHHE OTCTYIIa PABHOTO OTCTYITY MPEIbIAYIIEH CTPOKH;
KonrtekcTHOE MeHIO (TOBTOPSIET MEHIO «PeakTUpOoBaTh);

Howmepa cTpok;

Brinenenue Texyiei CTpoKu;

[Topnepxkka ropssuYnX KJIaBUIIL,

[Touck u 3ameHa B (aitsie (4yBCTBUTEIBHOCTh K PETUCTPY, MOUCK IO
PEryJIIPHOMY BBIPAXKEHHUIO, 3aMEHA OJIHOTO WJIM BCEX BXOXKJICHHI).
[lognepxka pexuMa 3axBaTa U  HepeTackuBaHug  ¢aisos

(Drag’n’Drop).



fav X | fasynyv X | fasyn_yxmaptcl X

1 "timescale 1ns/100ps /ffile fav

2

3 module fa ( input a, b, c, output sum, carry },
4

5 wiredef
6
7 xor(sum,a,b,.c); Hazag, Ctrl+Z
8 and(d,a,b); . R ——
9 and(eb,c); Brepeg Ctrl+Y, Ctrl+Shift+Z
10 and(f,a,c); o, Bbipeaats Ctrl+X
11; or(carry,d.ef); Konupoeate Ctrl+C
13 endmodule | Bcraeuts Ctri+V
X Vaanurs Del, Backspace
. Buigenus Bee Ctrl+A
£ Haiimn Ctrl+F
[B Haiimi n aamenns Ctrl+H

A WpndiT peaaktopa

| Al Haiiri:

A
[ »

3aMeHuTh:

PucyHok 22 — TekcToBbIl peaakTop

OkHo «Bv1600»

OxHno «Bb1600» (pucyHok 15-5, 23) — OKHO ¢ TpeMs pexuMaMu padoOThI:
«BpiBO», «OmMOKM W MpeaynpekIeHUus» U CIUCOK omuboK. Bribop pexuma
OCYILIECTBIISIETCS Yepe3 BhIMaJarouii cmucok « Tekylee OKHOY.

B pexume «BbIBOA» B OKHO NEPEHANPABIIETCA BECh TEKCTOBBIA BBIBOJ
IporpaMm, KOTOpble OBbLIM 3amylleHbl B Mpolecce paboThl MaplipyTa, a Takke
nHpopMaIusi 0 Hayaje M 3aBEPIICHUU PaOOThI MpOrpaMm, UX MYyTH U CTPOKH
BbI30Ba, a TaKXe KOJbl 3aBepilieHUsA. B gaHHOM pexume MO IepKUBACTCS
MOJICBETKA CTPOK C OIIMOKaMH M MPEAyNpekKJACHUSMH, a TaKKe C KIHOYEBBIMU
cinoBamu «OK», « STOPPED», «kERROR», « WARNING», u cTpokoii ¢ UMEHEM
co3gaHHoro (aiina nmpomuBKUd. Bech BBIBOJ, colepiKallHMiicsi B OKHE B pEXUME

«BpIiBo», coxpansiercs B ¢aiin «umsa_npoexkma.log» B AUPEKTOPUU MPOEKTA.

Brisog @&
Tekywiee okHa: Brigog ~ |
**% xc_run cap_prepare started, time: 14:55:49 ... -

* ®c_run cap prepare finished, time: 14:55:49
~=e Write fa.xspc spice xspco
~-~~ Write fa.xsp spice xsp
——— "C:/X-CAD/src/scripts/xa”™, wversion 1.9, finished
~=ee Time xc guit: 14:55:50

X-core —-- [OK]

Pucynok 23 — OxHo «BbIBOI»
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Pexxum «Ommbku U npeaynpexaeHus» npeaHasHaueH TOJbKO ISl BBIBOJAA
CTPOK C OIIMOKAMHU U TPEAYIPEXACHUSIMU TporpamMm. Bech ocTanbHO BEIBOA 3/1€CH
otoOpaxkeH He Oynet. [logcBeTka CTpOK aHaIOTUYHA PeXXUMY «BBIBOIY.

B pexume «Cnucok ommOOK» OKHO, Takke, Kak U B pexume «Omudku u
MPEAYIPEKIACHUSNY», COACPKUT TOIBKO OMIUOKU U MPEIYyNPEXKACHUS MOJTyUYECHHBIE B
pesynbTaTe padboThl nporpamm. OKHO noAepKuBaet (1o ABoitHoMy 1menduky JIKM)
nepexo]l K CTPOKe, BhI3BaBIIEH OMIMOKY WM mpeayrnpexiaeHue. OIHAKO 37ech
OyIyT OTpa)X€HBbI COOOIICHHS TOJBKO T€X MPOTPaMM, KOTOPBIE MOJIEP>KUBAIOTCS
nporpamMori  X-CAD. Ha paHHbIE MOMEHT MOJJICPKUBAIOTCA  CICAYIOLINE
nporpammel: Yosys u Icarus Verilog.

B okHe Takke MMeeTCs KHOMNKAa OYMCTKH OKOH BBIBOJA, PACIOJIOKEHHAs

pAAOM C 3JICMCHTOM BBI60pa ITOJIA.

Cmamycnaa cmpoka
Cmamycnasa cmpoxa (pucyHok 15-6) ciy>XuT 17151 BbIBOAa MHGOPMAIMOHHBIX
coobmienuii. Hampumep, cooOiieHre O TOTOBHOCTH NPOEKTa, CTPOKAa BBI30BA

HOCHCHHCﬁ IIporpaMmal, IMOACKa3Ka WUMCHOBaHUU ITYHKTOB MCHIO 1 JIp.

Hacmpoiiku 3anycka

AxtuBanmsi nyHkta «HacTpoiiku 3amycka» MeHI «3amyck» (Ainu
COOTBETCTBYIOIICH KHOIKHU Ha MaHEIW UHCTPYMEHTOB, WJIM IMYHKTAa KOHTEKCTHOIO
MEHIO ITPOEKTAa) OTKPHIBAET OKHO HACTPOEK 3aIrycka (pUCYHOK 24), T1ie coaepKaTcs
HACTPOMKH MapaMETPOB CUHTE3a U MApIIPyTa B LIEJIOM.

BxiroueHne/oTKIII0OUeHHE OMIMKM MPOUCXOAUT MYTEM AaKTHUBAIlMU KHOIKHU
«/la/Hetr». Ecnu BbiOpan Bapuant «Her» (KHOIKa OKpallleHa CepbIM IIBETOM) -
OTIUsl OTKJIIOUYEHA M HE MOBJIMSAET Ha pabOTy MapiipyTa; a eciii BbIOpaH BapuaHT
«Jla» (KHOIKa OKpalleHa 3€JE€HbIM I[BETOM) - OMNIMS OyJeT aKTHUBHA M BHECET
COOTBETCTBYIOIIME U3MEHEHUs B pab0OTy MapuIpyTa.

Ecnu onuust TpeOyeT BBOJA AOMOJHUTENbHOW MH(OpPMALMK, HO B TOJIE HE

YKa3aHO 3HA4YCHHUC, I10JIC 6yneT IMOJACBCUCHO KPACHBIM IIBECTOM.
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Ecin mocne BHeceHHs W3MEHEHMH OKHO OyJeT 3aKpbiTO MOCPEACTBOM
CUCTEMHON KHONKH 3aKpBbITHS OKHA, BCIUIBIBET COOOILIEHHE C MPEIOKEHUEM
COXPaHUTbh U3MEHEHMSI, OTMEHNUTh N3MEHEHUS WM OTMEHUTD 3aKPBITHE OKHA.

Take, B OKHE HACTPOEK 3aITyCKa MOXKHO COPOCUTH HACTPOMKH 0 3HAUCHUM

10 YMOJIYaHUIO.

%= Hactpoiiku 3anycka

VHETPYMEHT CiHTe3a
MapLupyt
Yenoeus pabotel

Mcnonsaoeate cobCTBEHHBIT CKPUNT CHHTE3E

3anate MMeHa BRIXOAHEIX dainos

HacTpoiikn 3anycka

Y4+
LB
Ptc\V/1.80T25
Het
Obmme HacTPOHKK
[-o] Het

KnacTepuzauna aneMeHToB

OTentounTe 0BbegHHEHNE NOTUKN W TPUITEPOB [-nojain] Het
Mcnonsaoeate daiin knactepuaagmn LE [He] Het
Mcnone3oeate gaiin knactepuaauun LAB [Hab] Het
OTenrounTs napHoe obbennHedne LE [He_union] Het
3apate MakcumansHoe konwyecteo LE B LAB [-cl_lab_size] Het 1 .
3apate makcumansHoe konwdecTeo LAB [-cl_no_labs] Hert 1 =

Paauemeuue INeMeHTOB

Mcnoneaceate §aiin paamewyeHna 10 Aueek [-inout] Het
Mcnoneaceate daiin paameweHna LAB [Hab_place] Het
WMcnoneaoeate §aiin paamelyeHna Makpo-tnokos [-macra] Het
Mcnonsaoeate §aiin paaMelleHnA Boex 3neMeHTos  [-p] Het
OTHAKYNTE aNTOPUTM MOZENUPOBAHIA OTHMIA [-sa] Het
3anate MHOMWTENE UWKNOE MOJENWpPOBaHWA omknra  [-sa_lm] Het 1 ~

TpaccHpoBka MeMCcoeQHHEHHA

Mcnons3oeate daiin nopALKa TPACCHPOBKKM Lenei
PathFinder: @akTop ucTopuk NoMCKa NyTH
PathFinder: ®@akTop wrpada nowcka myTw
PathFinder: MakcuManeHeIi Bac nvTH

© 3HaueHwA no YMONYaHWH

[-order] Het

[~_h] Het 0,10
[~v_pl Hert 0.50
[-path wl Het 300

4

4

OTtmeHa
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IIpumep padoTHI NPOrpamMmbl
3amycTute mporpaMmy M akTuBHpyHTe KHOMKY «Co3marh mpoekt». [locne

ATOTO OTKPOETCS OKHO C MMapaMeTpaMy CO3aHUS HOBOTO MPOEKTA.

3anonHute Bce HeoOXxoaumble moiiss. Ha nanHOM 3Tame MOXXHO J0OaBUTH
HeoOXoaumble (aitiel B MpoeKT. J[ias 3Toro HEoOXOAMMO HakaTh Ha KHOIKY
«/loGaButh» u BbIOpaTh (haiinbl. Daitnbl Takke MOXKHO OyJeT J00aBUThH W IMOCIHE
co3maHus mpoekra. Jlyig co3naHus MpoekTa HEoOXOAMMO HaXaTb Ha KHOIIKY
«Co3naTpy.

[Tocne aToro oTkpoercs riaaBHoe OKHO. [t mpuMepa ObLT CO3/1aH MPOEKT ¢
uMmeneM «fa_test» (pucyHok 25). [Tocne co3nanus mpoekTa OTKPOETCs TIIaBHOE OKHO

IIPOTPaMMBL.

i Hoewiii npoext *
Cozpnanue npoekra
Llenesoi kpuctann  5510XC1T (5510XC) o]
Aupektopua  CX-CAD/Projects
WA fa_test|
Monksiit nyTh |C:/X-CAD/Projectsifa_test/fa_test xcpr

v| Co3nate AMPEKTOPUKD NPOEKTA

FonoBHOR Mogyne -
[ obaBuTtb npoekTHbIe Daiinkl

B nanky Mma MonHbii NyTs

i Coanatk npoext

Pucynok 25— Co3naHue TeCTOBOro MpoeKTa

[Tocne cozmanus MPOEKTa, MOKHO JOOABUTH HEOOXOUMBIE (DAMITBI OTTHMCAHUS
cxeM Ha s3bike Verilog. [{ns aToro npumepa Oblia B3sita cxema «fa test» u3 Habopa

TecTOBBIX cXxeM Icarus Verilog (puc. 26).
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XC Project: fa_test --- D:/Programs/x-cad_v17/src/test_icarus/faxv - o X

®aiin  Pepaktwposate Bug Mpoext  3anyck  Whcrpymentsr Okdo  Momows

® & 0 F R 4 L hXE B8 % Cegpoom
Oboapesarens npoekTa B® | by x Wepapxus npoekTa (]es]
Mpoekr Mepapxia
v @ fa_test (S400TP0Y4) 1 timescale 1ns/1@8ps //file fa.v ¥ fa(fav)
et HDL cnucanna 2
r X fav 3 module fa ( input a, b, ¢, output sum, carry );
CUHTESMPOBAHHSIE ONMCHIA 4
TecToBbIE MOAYAN 5 /fwire d,e,f;
Verilog MogennpoBatne 6
BpenenHoe ModenMpoEaHe 7 xor(sum,a,b,c);
Pasmelnenne 8 and(d,a,b);

Tpaccuposka 9 and(e,b,c);
Spice MOAENMPOEaHINE 18 and(f,a,c);
Mporpammuposatne 11 er(carry,d,e,f);
12
13 endmodule
BubnuoTeku npoekTa 2]
ButnuoTexn
¥ U5 work
faw

OfBoapesare... Obospeeatens aupekTop. .
BuiBog (=13
Texywee okHo: Brieog - |-

Pucynok 26 — OkHO npoeKTa ¢ 3arpy>KeHHbIM (aiioM cxembl «fay

Ha nanHoM sTane MOXHO 3amyCKaTh MPOEKT C NapaMeTpaMH 10 YMOJTYAHHUIO,
HakaB Ha KHOMKY «3amyck» (C 3€JIeHOM CTpenKoi), MO0 MpeaBapUTEIIbHO
U3MEHUTh HACTPOMKHU B COOTBETCTBYIOIIEM OKkHe («HacTtpoiiku 3amyckay). [locime
ATOTO HAYHETCS BBIMOJHEHWE Mapuipyta. Ecnu B pesynbraTe paboThl HE OBLIO
OmMOOK, B TMamnKe TMpoeKTa OyIyT CreHepupoBaHbl Takue (ailnbl Kak:
MPOMEXYTOUHbIC OMHUCaHUsI, (Paliabl pa3sMenieHus SJIEMEHTOB Ha KPUCTaUIe U
POIIUBKH (PUCYHOK 27).

Jlnst BeinoHeHuss CBA HeoOX0AuMO BKJIIOUUTH €r0 B HACTPOMKaX OmIuein
«3amycTUTh CTaTUYECKUM BPEMEHHOW aHaiu3» W 3a/laTh CHUCOK TaKTOBBIX
CUTHAJIOB CXEMBI, CIMCOK 3HAYCHUH IIEPUOJI0B TAKTOBBIX CUTHAJIOB, MAKCUMAJIbHYIO

BpeMsi IPUOBITUS CUTHAJIA Ha BBIXOJIbI CXeMBbI U ipyrue oniuu CBA.
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XC Project: fa_test --- D:/Programs/x-cad_v17/src/test_icarus/fa.v — [m} X

®aiin  Pegatwposate Bug [Mpoext  3anyck  Whncrpymentol Okno  Momowe

& B B HHER 4 D XE S8 =bn 60N

bW fasyn_yw
b WV faxmapicl

TecTosbie Mogynu

JS/wire d,e,f;

5
6
7 xor(sum,a,b,c);
8
q

OfioapeBatent npoekTa B |y X MepapxuA npoekTa =]ES]
Mpoekr Wepapxua
v @ fa_test (5400TP0O4) 1 “timescale 1lns/1@@ps //file fa.v ¥ fa(fav)
e HDL onucatua 2
r X fav Imodule fa ( input a, b, c, output sum, carry };
kg CMHT?_’-MPDEEHHbIEDI’IM(EHMR 4

. Verilog mogenvposanne and(d,a,b);
= faxmaplibv 9 and(e,b,c);
BpemeHHoe MogeNNpoBaHIE 18 and(f,a,c);
¥ PasmeLLieHme 11 or(carry,d,e,f);
= faplacetcl 13
Tpaccuposka 13 endmodule
b Spice MogenMpoBaHWE Bubnuotekn npoekta =]ES]
= faxsp BuBnunotekn
= faxspe * L% work
Rl Mporpammuposanne fawv
= fabithum
Ofioapeeare. .. OfBoapesartent aupexTop...
Beieog e
Tekyllee oKHO: Brisog ~|&
#%#% Check default rail connection - wdd! A

* xc_run route finished, time: 14:55:4%
~~r Write fa.bitnum BITHUM
* xC_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:/X-CAD/src/scripts/xa", version 1.9, finished
~~e Time xc guit: 14:55:50

X-core —— [CK]

1 r
KC args: C/K-CAD/sre/scripts/xa -i C:/X-CAD/Projects/fa_test/fa.syn_y.v -lib -ptc

Pucynok 27 — OkHO npoekTa nocijie OKOHYaHHs BCEX MPOLIECCOB
[locne Toro, Kak 3aBepHIMTCS dTall CHUHTE3a M  CTEHEpUPYETCS
CUHTE3UPOBAHHOE OMUCAHUE MIPOSKTUPYEMOUN CXEMBbI, MOKHO YCTAaHOBUTH JTaHHBIN
daiin B kauecTBe m1aBHOTO («CHHTE3MPOBAHHBIC OMUCAHUS» — «YCTAaHOBUTH KaK
TEeKylmuit»). B 3ToM ciydae, mpu 3amycke MapuipyTa, dTall CHHTe3a OyJler
MIPOIIYIIEH, U Cpa3y OyJET OCYIIECTBIICH 3aIMyCK MporpaMMbl XA. ITO MOXKET OBITh
yI00HO MPU HEOOXOIUMOCTH CPaBHUTH PE3YyJIbTAThl PAOOTHI MapIIPyTa C Pa3HBIMU

napaMmeTpamH sizipa.
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HNCITOJIb3OBAHHUE BHEHITHUX ITPOI'PAMM

[Tporpamma X-CAD npenocrapisieT BO3MOKHOCTH Uil paObOThI ¢ BHEIIHUMU
nporpammamu: X-Place, Icarus Verilog u GTK Wave.

JIns KaXI0M BHEIIHEW MpOrpaMMbl, Ha IMAHEJIW WHCTPYMEHTOB U B MEHIO
«MHCTpyMEHTBI», €CTh COOTBETCTBYIOIAsl KHOIKA, KOTOpas OTKPBIBAET OKHO C
HAaCTPOMKAaMHU 3aIlyCKa 3TOM POrpamMMBbl. B TakOM OKHE NPUCYTCTBYIOT CIIEIYIOIINE
JJIEMEHTHI: MM IPOIPAMMBbl M COOTBETCTBYIOIAs MKOHKA, KPAaTKOE OIIMCAaHMUE,
HAO0Op HACTpOEeK 3amycka, Ioje JONOJHUTEIbHBIX ONIMi (Ha ciyyai, eciu
IIOJI30BATENI0 HY)KHBI JPYTHE OINLWHU, HE MPEJICTABICHHBIE B OKHE), IOJE C
PE3yNBTUPYIOLIEH CTPOKOU BBI30BA MPOIPAMMBI U KHOIIKH:

«'®3HayeHus 0 yMOJIYaHHIO» - BO3BPALIAET BCE HACTPOMKH K 3HAYEHUSIM I10
YMOJIYAHMUIO;

«»Yucrelii 3amyck» - nporpamMa OyeT BbI3BaHa 6€3 apryMEHTOB;

«P3amyck» - 3alyCcK MpPOrpaMMbl CO BCEMH TEKYIIMMH HACTPOHKAMH

3arycka.
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Icarus Verilog
Icarus Verilog - xoMOnuwisiTop ¥ CUMYJATOP S3bIKA OMUCAHUS ammapaTypbl

Verilog crannapra IEEE-1364. Icarus Verilog numMeer orpaHiueHHYI0 MOJJIEPKKY
BPEMEHHOTO MOJCIIUPOBAHUS W BPEMEHHOW HMH(pOpMAIMH O cxemMe B Qopmare
Standard Delay Format (SDF). ®opmar SDF — »sr10o crammapt IEEE s
NPE/ICTABIICHUS W WHTEPNPETALUd BPEMEHHBIX JaHHBIX JJIS MCIIOJIb30BAaHUS Ha
mo0OM  3Tame  Ipolecca  NPOEKTHPOBAaHUSA  DJIEKTPOHUKH.  BpemeHHoe
MOJICTUPOBAHUE MOXKET OBbITh TOJE3HO MJisi BBISBICHUS JIOKHBIX MyTeH U HX
IIPOBEPKH.
Jliis 3ammycka monenupoBanust Verilog-onucanus ¢ moMotbio Icarus Verilog
HE0OXOIMMO BBITIOJIHUTD CIAEAYIOIINE IEHCTBUS:
1) noGaButh B manky «TecToBbie MOIyNH» TECTOBBIM MoOayJb (testbench) c
ONMCAHUEM BXOJHBIX BO3JIEUCTBUM ISl TECTUPYEMOM CXEMBI;
2) yCTaHOBUTH J100aBIEHHBIA TECTOBBIM MOIYJb C BXOJHBIMHU BO3JIEHCTBUSIMU
MOJYJIEM BEPXHETO YPOBHS (PUCYHOK 28);
OBospeEaTeNs NPoOSKTa = X
MpoexT

~ U@ 5400TC (5400TCO15)
o HDL onucaHMa

* .,!. creidw
8] o3z
CHMHTE3MPOBEHHBIE OMMCEHWA
b TecToBbIE MOLY AW
e .,!. th_crc32.v
& b o3z

Pucynok 28 — Onpezaenenue MoayJisi BEpXHETO YPOBHs B OKHE 0003peBaTeis
MPOEKTa

3) no0aBUTH B MCXOAHBIA KOJ TeCTOBOro monyis (testbench) crpoku mms

dbopMupoBaHus BpeMeHHbBIX nuarpamm B ¢popmare VCD:

initial begin
$dumpfile("<ved_file_name>.ved");
$dumpvars(0,<tb_module_name>);
end

rac:

<ved_file name>  — ums BeIXOAHOTO (aiina;
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<tb_module name> — uMs TECTOBOTO MOYJISI BEPXHETO YPOBHS,

4) otkpeiTh OkHO 3amycka Icarus Verilog («MHCTpymMeHTBDY — « ¥ 1carus
Verilog»), BeIOpaTh HYXHBIN (aiin 13 BeINagarIero cnucka «TecToBblit
(aiim» 1 BEIOpATh HYKHBIA MOAYJIb U3 CNIUCKA « T€CTOBBIN MOIYJIbY;

5) BbIOpaTh HeEOOXomuMble (Al ¢ OMUCAHWEM TMPOCKTHOM CXEMBI IS
MOJEIUPOBAHUS;

6) Ha)kaTh HA KHONKY «3aIyCTUTh.

MopaenupoBanue Verilog omnmcaHus TPOSKTHPYEMOI'O YCTPOMCTBA C
nomoipto Icarus Verilog MoxkeT ObITh BBIIIOJIHEHO B YETHIPEX BapHAlUAX, MOCIIE
MIPOXOXKIAEHN pa3nuuHbIX dTanoB mpoektupoanus B [UJIMC. BapuanTsl
MOJEIUPOBAHUS:

1) MonenupoBanrie RTL onucanus. BpimonaHseTrcss s MOBEACHYECKOIO
MOAENUpOBaHUuS W (opManbHONW BepUPUKANUA HCXOMTHOTO OMUCAHUS
npoekrta Ha ypoBHe RTL.

2) MopenupoBaHue CHUHTE3UPOBAHHOTO  ONMUCaHMs. BpimonmHsercs  yist
BepU(UKAIIHU PE3yJTbTATOB JIOTHIECKOTO CUHTE3a MTPOCKTUPYEMOM CXEMBI.

3) MognenupoBaHue CTPYKTYPHOTO ONKMcaHus. BreImionHseTes 171 BepuduKauu
PE3yIBTATOB TEXHOJOTUYECKOTO OTOOPAKEHUS MPOCKTHUPYEMON CXEMBI B
6a3uc anementos [IJINC.

4) MopaenupoBaHue  CTPYKTYpHOTO  OIMHUCAHUS  TOCJAE  TPACCUPOBKH.
BrimonasieTcs nist GuHansHOM BepU(pUKAIIMK IPOSKTUPYEMON CXEMBbI, TIOCIIe
TONOJIOTUYECKOTO CUHTE3A.

MopeaupoBanune RTL onucanust

Jna npoBeaeHuss moBeneHYeckoro MoaenaupoBanus RTL  onucanus
HE00X0IMMO BRIOpaTh ciieayromuii Hadop (daityioB B okHe «Bxoaubiit daitinbsny mis
3amycka Icarus Verilog (cMm. pucynoxk 30):

e @aiin ¢ TecTOBEIM MOAyJieM (testbench);

e licxoaHble (ailibl C ONMMCAHUEM MPOEKTA.
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® Hacrpoiikw Icarus Verilog X

TecTossld daiin D: XCAD/srcfexamples /COMMONftb_crc32.v 3 OobaenTe
TecToBsld ModY b th_cre32 >
Dain MyTe Hofasnte
TecToskle daiine
V| th_orc32w D:XCAD/ercfexamples /[COMMON ftb_crc32.v YaaniTs
DIHNEI NpoeKTa
V| a3 D XCAD/srcfexamples /[COMMONfcre32.v

BuinnoTeqHse dainel
V| XC2M_IO_PtcV1.20T25.v D:f¥CAD/src/libraries/XC2M/Ptcy 1. 20T 25/XC2M_I0_PtcV1, 20T25.v
V| XCIM_IP_Ptcy1,20T25.v D:/XCAD/src/ibraries/XC2MPtcy 1, 20T25/XC2M_IP_Ptcy 1, 20T25.v
N V| XCIM_LE_PtcV1.20T25.v D:/XCAD/src/lbraries/¥C2M/Ptcy 1. 20T25/4C2M_LE_PHcV1, 20725,
BxoaHsie daiinsi V| XC2M_RE_PtcV1,20T25.v D:XCAD/src/libraries/XC2MPHcy 1, 20T25XC2M_RE_Ptcv1, 20T25.v

BrmounTe nogoepwky Spedfy (v

HMTENBHDBIE ONLWAK 3anyCKa

OTtHMeHa 3anycTuTe

Pucynok 30 — 3anyck moaenupoBanusi RTL onucanus

MopaeanpoBaHue CHHTE3MPOBAHHOIO ONUCAHUS
Jlis mpoBeleHusT TMOBEACHUYECKOTO MOJEIHPOBAHUS CHUHTE3UPOBAHHOTO
OMHCaHUsl HEOOXOIMMO BBIOpaTh cienyromuii Habop ¢ainoB B okHe «BxomHbii
daiiney 1 3anycka Icarus Verilog (cMm. pucyHok 31):
e daiin ¢ TecToBBIM MOyJIeM (testbench);
e (CuHTe3upoBaHHbIE (alIbl C OMMCAHUEM TIPOSKTA.
Cunre3upoBaHHble (ailibl  MOryT UMETh pa3iauuHbli  cydduxc, B
3aBHCHUMOCTH OT Hcnoib3oBaHHoro [10 asis gormueckoro cuHTe3a:
® *.syn_ypp.v - (ails ¢ pe3yibraramu JOTHYECKOro cuHTe3a Y 0Sys;
e *.syn_gen.v - aiin c peynbTaTamu Jorudeckoro cunre3a Cadance Genus;
e *.syn_dc.v - daiin ¢ pezynpraramu Jorudeckoro cunreza Design Compiler.
[Ipu 3amycke MOAETUPOBAHUS CHHTE3HMPOBAHHOTO OINUCAaHUS OyayT
MCIIONIb30BaHbl YCPEIHEHHBIE 3aJCpXKKU W3 KOHCTPYKIMi specify, 3agaHHBIE B

Verilog OubnuoTekax  HWCIOJIB30BAaHHBIX  dJeMEHTOB. Jlia  mpoBeaeHus
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MOICIIMPOBAHUA 0e3 yY4u€Ta 3TUX 3aACPIKCK H€O6XOI[I/IMO CHATH TAJIOYKY C OIIIUH

«BxirounTs nogaepxkky Specify».

® Hacrpoiiku Icarus Verilog *

TecTossld daiin D: XCAD/srcfexamples /COMMONftb_crc32.v i Nobaents
TecTossli Mgy b th_cre32 >
dakn MyTe HofasuTh
TecToBblE dainel
V| th_ere32w D:/XCAD/srcfexamples /[COMMONftb_cre32.v ¥YaanuTs
DainE NpoeKTa
ac3y D: XCAD/ srcfexamples /[COMMONfcre32.v
V| orc32syn_y.v D:MCAD Projects/POIjore32fore32.syn_y.v
cre32.gate.w D:XCAD/Projects/POLjcre32fcrc32.gate. v
cre32routed.y D XCAD/Projects/POLjare32forc32 routed. v

BuinMoTeqHsIe dainel

Bxoarsie dafine V| XC2M_IO_Ptcv1,20T25.v D:/XCAD/src/libraries/XC2M/Ptov 1. 20T25/XC2M_I0_PtcV 1. 20T25.v

V| XC2M_IP_PtcV1.20T25,v  Di/XCADfarc/libraries/XC2M/Ptcy 1, 20T25/XC2M_IP_Ptcy1, 20725,y
| XC2M_LE_PtcV1,20T25.v D:/NCAD/src/lbraries/¥C2M/Ptoy 1, 20T25/XC2M_LE_PtcV1, 20T25.v
| XC2M_RE_PcV1. 20725,y D:/XCAD/arc/libraries/XC2M/Ptoy 1, 20T25/XC2M_RE_Ptcv1. 20725,y

BriounTe noagepky Spedfy |

HUTENBHBIE ONLWAK 3anyCKa

OTMeHE 3anycTMTE

Pucynok 31 — 3anyck moaenupoBaHUsl CHHTE3UPOBAHHOTO OMHACAHUS

MoaenupoBaHue CTPYKTYPHOIO ONIMCAHNS 10 TPACCHPOBKH

I[JISI IMPOBCACHUA ITOBEACHYCCKOTO MOACIINPOBAHUSA CTPYKTYPHOI'O OIITMCAHUSA

[ocjIe ATara TeXHOJIOTHYECKOro 0TOOpaKeH!s: HEOOXOJMMO BBIOpATh CIIETYIOLIHI

HaOop (aityioB B okHe «Bxoaublil daitnen ais 3amycka [carus Verilog (cM. pucyHoK

32):
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®aiin ¢ TecToBRIM MOTyJIeM (testbench);

Cunrte3upoBaHHbIE (HANIBI C OMUCAHUEM MTPOCKTA.

K cunTe3npoBaHHbIM (aiiiam Juisi JAHHOTO BUJA MOJIEIMPOBAHUS OTHOCSTCS:
* gate.v - (aill co CTPYKTypHBIM ONHCAHHEM IPOEKTA HA BEHTUIHLHOM
YPOBHE B HMEPAPXUUECKOM BHUJE IIOCJIE dTana TEXHOJIOTHYECKOTO
oToOpaxenus B TepMuHbI neMenToB [IJINC;

*.xmap.glib.v - onmumonaneHbl (aitn ¢ OMOIMOTEKON TOTOTHUTEIBHBIX

DJICMCHTOB, BaﬂeﬁCTBOBaHHBIX PN TCXHOJIOTHICCKOM OTO6pa)K€HI/II/I.



[Ipu 3amycke MOJEIMPOBAHUS ONHCAHUS B HMEPAPXUUYECKOM BUJIE
HEO0OXOJAMMO 6cez0a TOJIKIII0YATh OMOIMOTEKY JOMOJHUTENBHBIX 3JIEMEHTOB MpU
€€ HAJIMYHH.

JlaHHBIN BUA MOACTUPOBAHUS MOXKET OBITH 3aIlyIICH C YYETOM 3aJIepPKeK B
¢opmate SDF, nonyueHHBIX B pe3yIbTaTe CTATUYECKOTO BpEMEHHOT0 aHanu3a. J{is
ATOro HEO0OXOAUMO yOeauThcsl B MOJKI0UeHUH cooTBeTcTBYtomero SDF ¢aiina B

CTPYKTYPHOM OIIMCAHUU C IIOMOUIBIO KOHCTPYKUNH initial:

initial $sdf annotate("<file_ name>.gate.sdf");

Jlsist mpoBeeHUsT MOACIUPOBaHUsL 0€3 ydeTa 3TUX 3aJep:KeK HeoOXO0IUMO
CHATh Talouky ¢ onmuu «Bxmounts nogaepxkky  Specify»,  ambo

3aKOMMEHTUPOBATh KOHCTPYKIIMIO initial B Verilog onucanum.

# Hacrpoiiku Icarus Verilog X

{CARUS

TecToseld dain D: fXCAD/srcfexamples/COMMONftb_crc32.v = NobaeuTe
TecToBsI MOAY b th_crc32 i
DN MyTe OobaBuTs
TecToskle daine
¥ tb_crc32v D:MCAD/ srcfexamples /[COMMONfth_crc32.v YaaniTb
DaEinel NpoekTa
o3 D XCAD/srcfexamples /[COMMON fcre32.v
ae3syn_y.v D XCAD/Projects/POLjare32forc32.syn_y.v
V| orc3z.gate.v D: XCAD/Projects/POLjare32forc32.gate. v
cre32. routed. v D:XCAD/Projects/POLjare32forc32 routed. v
. BuBNMoTEUHEIE dainel
BxonHeie daine v XC2M_IO_PtcW1,20T25.v D:/XCAD/src/libraries/XC2M/Ptcy 1, 20T25/XC2M_I0_PtcV 1, 20T25.v

| XC2M_IP_PtcV1.20T25.y  D:/XCAD/src/libraries/XC2M/Ptcy 1, 20T25/XC2M_IP_Ptcy1, 20725,y
V| XC2M_LE_PtcV1.20T25.v D:/XCAD/src/libraries/XC2M/Ptoy 1. 20T25/XC2M_LE_Ptcy1, 20725,
V| XC2M_RE_PteV1.20T25.v D:/XCAD/arc/librariesXC2M/Ptcy 1, 20T25/XC2M_RE_PteV1.20T25.v

BrmounTe noggepry Spedfy (v

OTMeHa 3anycTHTE

Pucynox 32— 3amyck MoJenpOBaHUs CTPYKTYPHOTO OMTUCaHUS
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MoaeanpoBaHne CTPYKTYPHOTO ONIMCAHUSA MOCJIe TPACCHPOBKU

JI1st mpoBeieHUSI TOBEICHUYECKOTO MOJICTUPOBAHUS CTPYKTYPHOTO OMTMCAHUS
nocie 3tana tpaccupoBku B [IJIMC HeoOXomumo BeIOpaTh ClSAYIONIUN HaOOp
daiinoB B okHe «Bxoansiii aitney pis 3amycka Icarus Verilog (cMm. pucynok 33):

e daiin ¢ TecToBRIM MOyJIeM (testbench);
e CunTe3upoBaHHBIC (alIIbI C ONMMMCAHUEM MPOEKTA.

K cunTe3upoBaHHbBIM (aiiiaM JIJIsl TaHHOTO BUJ1a MOJICIUPOBAHUS OTHOCSITCS:
e * routed.v - aili co CTPYKTYypHBIM OINMCAHUEM IMPOEKTAa HA BEHTUIHLHOM

YPOBHE B HE€paApXUUECKOM BHJIE Mociie dTarna TpaccupoBku B [TJINC;

e *xmap.glib.v - ommmoHaneHBIN Gdalin ¢ OMOIMOTEKON TOTOTHUTEITHHBIX

AJIEMEHTOB, 33/ICICTBOBAHHBIX MTPH TEXHOJIOTHYECKOM OTOOpaXKEHUHU.

[Ipu 3amycke MOAENMPOBAHUS OINUCAHUS B HEPAPXUUYECKOM  BHUJE
HEOOXOIUMO @cezda TOJKII0YaTh OMOTUOTEKY JOTOJHUTEIBHBIX 3JIEMEHTOB MPHU
€€ HAJIMYMH.

JlaHHBIN BU MOJIETUPOBAHUS MOXKET OBITh 3aIyIIEH C YUYETOM 3aJIEPKEK B
dbopmate SDF, monmyueHHBIX B pe3yJIbTaTe CTAaTUUYECKOTO BPEMEHHOT0 aHanmu3a. J{is
ATOTO HEOOXO0IUMO YOEIUThCS B MOAKIIOUEHUH coOoTBeTCcTBYoero SDF (aiina B

CTPYKTYPHOM OIMCAaHUHU C TOMOILBIO KOHCTPYKLMH initial:

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

JIns mpoBeZieHUsT MOJICIUPOBaHUS O€3 ydeTa ITUX 3aJIepKEeK He0OXO0IuMO
CHATh TaOYKy ¢ ommuud «Bxmounts mogaepxkky — Specify»,  ambo

3aKOMMEHTUPOBATh KOHCTPYKIHIO initial B Verilog onucanumu.
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® Hacrpoiikw Icarus Verilog x

{CARUS

TecTossld daiin D: XCAD/srcfexamples /COMMONftb_crc32.v i OobaenTe
TecToBsld ModY b th_cre32 >
Daiin MyTe Hofasnte
TecToskle daitne
V| th_orc32w D:XCAD/ercfexamples /[COMMON ftb_crc32.v YaaniTs
DIHNEI NpoeKTa
a3y D XCAD/srcfexamples /[COMMONfcre32.v
ao3syn_y.v D:XCAD/Projects/POTjore32forc32.syn_y.v
crc32.gate.v D:MCAD/Projects/POIjcrc32forc32.gate. v
V| cre3routed.v D:XCAD/Projects /PO jcre32fcre32 routed. v
. BubinuoTeuHse dainel
BxoaHsie daiinsi V| XCIM_IO_PtcW1,20T25.v D:XCAD/src/libraries/XC2M/Ptcy 1, 20T25/XC2M_IO_PtcW 1, 20T25.v

V| XC2M_IP_PtcV1.20T25.v  D:/XCADfarc/libraries/XC2M/Ptcy 1, 20T25/XC2M_IP_Ptcy1, 20725,y
V| XC2M_LE_PtcV1.20T25.v D/XCAD/src/libraries/XC2M/Ptoy 1. 20T25/XC2M_LE_PtcV1, 20725,
| XC2M_RE_PtcV1,20T25.v D:/XCAD/src/libraries/¥C2M/Ptcy 1, 20T25/XC2M_RE_PtcV1.20T25.v

BrmounTe nogoepwky Spedfy (v

OTMeHa W 3anycTuTe

Pucynok 33 — 3anyck MoAenupoBaHus CTPYKTYPHOTO OITMCAHMS TIOCIIE
TPaCCUPOBKHU

GTK Wave
[To 3aBepmienun padotsl Icarus Verilog obpaszyercs «*.ved» daiin, KoTopsiii

MOKHO OTKpBITH mporpammoii GTK Wave («HMuctpyments» — «MBGTK Wavey)
(pucyHok 34) yepe3 cooTBeTCTBYIOIIEE OKHO nporpammbl X-CAD st mpocMoTpa

PE3yIbTATOB MOJICTUPOBAHUS (PUCYHOK 35).
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Bl Hacrpoiikn sanycka X

GTKWave
Onu1caHue:
DaEiin C:/XCAD/Projectsfcre32/ere32.routed ved| -
L ononHUTENEHBIE GHLMK
2 SHAYSHUA N0 YMOMYAHMID B Gucreii anyck 3anycTuTh

Pucynok 34 — Okno 3anmycka GTK Wave

Bl GTrwave - C:/X-CAD/Projects/cre32/cre32.ved

- [m} *
File Edit Search Time Markers View Help
o |§| @ G‘_)\ Q U\::J E;U ::I I::_ From:|0 sec To:[21350 ns @ Marker: — | Cursor: 1030 ns
= 55T Signals Waves
Time
clk
crc_out[31:0]
data
enable
reget
Type | Signals
wire crc_out[31:0]
req data
reqg enable
reg reset
Filter:|
Append| Inser‘t| Replace‘ 21| [F]

Pucynok 35 — Okno nporpammel GTK Wave ¢ pesynbrataMu MOJAEIUPOBAHUS
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Ananuzamop HDL-onucanuii
HDL-onucanusi mnpoekTHBIX cxeM Ha s3blke Verilog Moryt ObITbh

MO/IBEPTHYThl CHHTAKCUYECKOMY aHanu3y. Jlis 3Toro Heo0Xoaumo:
1) OTKpHBITH OKHO aHamM3a («IHCTPYMEHTHI» — «EBAHAIIN3 KOZIa»):
2) B nosBuBLIEMCS OKHE BBIOpAaTh HEOOXOAMMBIN S3BIK OMUCAHUS

Y Ha)kaThb Ha KHONIKY «OK» (pucCyHOK 36);

= Ananws koga >
Hawk | Verilog -
OTmena Ok

Pucynok 36 — Okno 3anycka ananuza HDL-onucanuii

[locne 3aBepieHuss aHajiu3a MOSBUTCS OKHO C COOOILEHHEM O KOJIMYECTBE
OmuOOK ¥ TpeAyNpexACHUN, TM00 uX oTcyTcTBuHM. HalijieHHbIe OmMMOKN U
TpeayNpexIeHAs MOXKHO MPOCMOTPETh B okHe «liAHanu3 xoma» (pucyHok 37).
JIBOMHOM KJIMK JIEBOW KHOIIKOM MBIIIM IIO CTPOKE JTAHHOTO CIIMCKAa IMPUBEAET K
OTKpBITHIO (haiiia, B KOTOPOM BO3HHKJIA MpoOjemMa, U yCTaHOBKE yKa3aTess Ha

HEOOXOUMYIO CTPOKY.

BbiBog =Es]
TeKyLlee OKHO: @ AHanW3 Koaa b

File Line Error
A, C:/Users/user/Documents/Repos/XCAD/test/Veri5510_CMV4000/hdl/coreUART.v 507 Warning: Identifier “\bit8' is implicitly declared.
L C:/Users/user/Documents/Repos/XCAD/test/Veri5510_CMV4000/hdl/coreUART.v 508 Warning: Identifier “\parity_en' is implicitly declared.
l C:/Users/user/Documents/Repos/XCAD/test/Veri5510_CMV4000/hdl/coreUART.v 508 Warning: Identifier “\odd_n_even' is implicitly declared.
_l_ C:/Users/user/Documents/Repos/XCAD/test/Veri5510_CMV4000/hdl/spi_master.v 66  Warning: Range [15:0] select out of bounds on signal ~\rx_data_...
l C:/Users/user/Documents/Repos/XCAD/test/Veri5510_CMV4000/hdl/spi_master.v 79  Warning: Range [15:0] select out of bounds on signal ~\rx_data_...
L C:/Users/user/Documents/Repos/XCAD/test/Veri5510_CMV4000/hdl/spi_master.v 197 Warning: Range [15:0] select out of bounds on signal “\rx_data_...
A, C:/Users/user/Documents/Repos/XCAD/test/Veri5510_CMV4000/hdl/spi_master.v 79  Warning: Range [15:0] select out of bounds on signal ~\rx_data_...
_l_ C:/Users/user/Documents/Repos/XCAD/test/Veri5510_CMV4000/hdl/spi_master.v 197 Warning: Range [15:0] select out of bounds on signal ~\rx_data_...
A, C:/Users/user/Documents/Repos/XCAD/test/Veri5510_CMV4000/hdl/Veri5510.v 705 Warning: Identifier “\test_ctrl' is implicitly declared.

Pucynok 37 — Cricok omuOoK ¥ mpeaynpexaeHun
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UHTEP®ENC TOMOJOTNYECKOI'O PEJAKTUPOBAHUSA X-PLACE

X-Place — rpadpuueckuid uHTEpPEiC, NMpEeaHA3HAYEHHBIN I NPOCMOTpa U
peIaKTUPOBaHUS pa3MelleHuss (GYyHKIUOHATBHBIX U CIIOKHBIX (DYHKIIMOHATBHBIX
osokoB (C®D-6510k0B), mepudepuiHbIX OJOKOB W MaKpOOJOKOB Ha KpUCTAILIE
[JI1C.

[Iporpamma pa3paboraHa ¢ NMPUMEHEHHUEM KPOCCILIAT(HOPMEHHBIX CPEICTB
pa3paboTku W pacnpocTpaHsercs Ha miardopmax cemeiictB Windows u Unix.

Cpencta pa3paboTku BKItoudaroT oubdmuoreku: Qt, OpenGL.

3anyck nporpamMmbl
3amyck MOporpaMMbl MOXXET OBITh OCYIIECTBJICH TMOCPEIACTBOM 3aIlyCcKa
ucroiHsieMoro (aiina uepes3 o6o3peBarelb PpaitioB, 3amycka U3 KOMaHIHONU CTPOKHU
WJIM Yepe3 COOTBETCTBYIOIIEE OKHO porpaMmbl X-CAD.
3anyck uepe3 o603pesamens haiinos
Jlns 3amycka yepe3 obo3peBarelnb (pailjioB HEOOXOAUMO OTKPBITH MAIKy C
UCTIOJIHAEMBIM (DailyioMm «xplace.exe», KOTOPBI PacloIOKEeH B TUPEKTOPHH «biny
MakeTa mporpaMm, M aKTUBUPOBATH ABOWHBIM MienykoMm JIKM wunu BbI3BaTh C
MOMOIIBI0  TMPaBOM KHOTMKKA MBIIIM  KOHTEKCTHOE MEHIO W  BHIOpaTh
COOTBETCTBYIOIIMM IMyHKT JIJIS 3aITyCKa MPUIOKEHUS.
3anyck uepe3 KOMAHOHYIO CHPOKY
YtoOsl 3amycTUTh TPOrpaMMy  IMOCPEICTBOM KOMAaHJIHOM  CTPOKH,
HE0OX0IMMO MEeperTH B manky «biny» makera mporpaMM U BbI3BaTh HA UCIIOJHEHUE
daiin «x-place.exe», UCTIONB3YS CIETYIONTNE KOMAH/IBI:
e Windows: “start xplace.exe <apeymenmor_u_3nHauenus>"
e Unix: “./xplace <apeymenmoi u 3uauenus™"
[Iporpamma noaep>KUBaET CIEAYIONINE apTyMEHTHI KOMaHTHOM CTPOKH:
® - «gauny — onucanue cxemsl (Ha si3bike Tcl B crangapTHOM pexxume);
® -/ «gaiiny — OUOIMOTEKA IIEMEHTOB CXeMbI (Ha si3bike Tcl);

® -p «¢hatiny — daily pazmenieHus dIeMeHTOB (Ha s3b1ke Tcl);
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® -Cc «uma_Kpucmaiia» — J@HHbBIE KpHUCTaula MO HMMEHH, KOTOpOe
COOTBETCTBYET MMEHHU KpUcCTajuia B aiiie «xa_config.ini».

® -pp — 3aIlYCK IIPOrpaMMBbl B pEKUME TUIAHUPOBKU KPUCTAILIA.

3anyck uepe3 unmepgeiic X-CAD

Jlis 3amycka mporpamMmsl CielyeT aKTUBHPOBATh COOTBETCTBYIOUIUI MMyHKT
MeHo nporpamMmbl X-CAD («MucTpyments» — «X-Place») (pucyHok 38) u B
OTKpBIBIIEMCS OKHE HaXaTb KHONKY «YHUCTBI 3amyck», WM YCTaHOBUTH

H€06X0)II/IMBI€ SHAYCHHUA IMMapaMCTPOB 3aIlyCKa U HAXKATb ((3aHy0TI/ITB».

] HacTpoiiu sanycka X

Onucanme:

Cxema [[] |C:/X-CAD/Projects/fa_test/fa.xmap.tcl ot
Bubnuoteka [H] |C:/X-CAD/Projects/fa_test/fa.xmap.lib.tcl -
PaameweHue [-p] 'C:.FX—CAD.-’F'rujects.-’fa_testffa_place_tcﬂ e
Mnn1c [-c] |5400TP09%4

[ononHuTensHele anuun

(-CAD/Projects/fa_test/fa.xmap.lib.tcl -p

Lo

*

) 3HaueHWA NO YMONYAHNH YucThIi 3anyck anyctuts

Pucynox 38 — OxHo 3amycka X-Place

I'1aBHOE OKHO /151 padOThI C MPOEKTOM
['maBHOE OKHO — OCHOBHOE MPOCTPAHCTBO i PAaOOTBI C MPOEKTOM,
coJieprKaliee ciaeayIomie dJIeMeHThl HHTepdeiica:
® [7asnoe mento (pucyHok 38-1);
e [lanenu uncmpymenmos (pucyHok 38-2);
o (obo3pesamenv cmpykmypul cxemul (pUCyHOK 38-3);
e (Obo3pesamens cnucka yeneti (pucyHok 38-4);

® Pabouee epaguueckoe none (pucyHok 38-5);
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® Oxkno «Tcl konconv» (pucyHok 38-6);

o Cmamycnas cmpoxa (pucyHoK 38-7).

@ x-place - O >
®aitn  Pepaktupoeate Bug  Kpuctann  Pewwm paBoter  Owkno  TMomowge 1
WER 29C4 b X 0 POP W 2
CrpykTypa cxemel (1 Crnucok yeneii @
fa Wras yenw =
* PAD (5) * W Cnwcok uenei(10)
XC_BUF_a(xa_ib) a

XC_BUF_bixa_ib)
@ XC_BUF _c(xa_ib)
XC_BUF_carry(xa_oh)
HC_BUF _sum(xa_oh)
* LE v5 (2}
_0_(xa_in3_0096)

_1_(xa_in3_0DEB) XC_O_carry

KC_O_sum

<e<lelelelelelels
=
(]
o

3 4

Brigog =

Tcl console (Tel ver 8.5.19);

OpenGL: Debugger created.
QTcl shell>

7

Pucynok 38 - CtpykTypa IJ1aBHOTO OKHA IPOTPAMMBI:

| — rmaBHOE MEHIO; 2 — MMaHENU UHCTPYMEHTOB; 3 — 0003peBaTellb CTPYKTYPHI
cxeMmbl; 4 — 0003peBaTelb ClrucKa Ienei;
5 — pabouee okHO; 6 — 0kHO «Tcl KOHCOMBY; 7 — cTaTycHAst CTPOKa
I'nagnoe menr
I’ nagénoe mento (pucyHok 35-1) — maHenb ¢ JOYEPHUMHU MEHIO, COAEPKAIUMU
OCHOBHBIE JEHCTBUA U1l PabOThI ¢ MporpaMMoi. MeHIO COAEPKUT CIEeAyIoIIne

AO0YCPHUE MCHIO!
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«®Daitmy — OTKpBITHE ONMUCAaHUs cXeMbl Ha si3bike Tcl B Tepmunax XA,
COXpAaHEHME TEKYyIIEeTO pa3sMEILICHHs, 3arpy3ka pa3MeEIICHHs,
3aBepIieHrue paboThl MPOTPAMMBEI;
«PenakTupoBaTh» — y/najaeHue BHIOPAHHBIX Pa3MEIICHHBIX JIIEMEHTOB,
BBIJICJICHHE BCEX AJIEMEHTOB;
«Bun» — no3Bonser:
O YHOpaBIATh rpaduYecKUM OTOOpPAKEHUEM KPUCTAILIA;
o0 YcTaHaBIUBATH PEXKUM OTOOpPAKEHUS MEKCOCTMHCHHI;
o VYcTaHaBIuBaTh  PEXUM  OTOOpPaKEHUS  MEXKCOEIUMHEHHM
BBIJICJICHHBIX O0OBEKTOB;
o Bxiroyats/oTKII0YaTh TMHAMUYECKOE BbIICNIEHHE 0OBEKTOB Ha
KpUCTAJLIE;
«Kpucramm — BBIOOp 1I€TIEBOr0 KPUCTaJUIa, 3arpy3ka KpucTajia u3
index.tcl daiina;
«Pexxum paboThD» — MEPEKIIIOUEHUE PEXXUMOB PaOOThI: CTAHIAPTHBIN
nin FloorPlanner;
«OKHO» — HacCTpoMKa mpudTa IPUI0KEHUS, BEIOOD SI3bIKA;
«ITomotib» — MO3BOJSIET MOTYYUTh BCIIOMOTATEIbHY0 HH(POPMALIHIO

(HaxomuTcs B pa3paboTKe).

Ilanenu uncmpymenmos

llanenu  uncmpymenmos  (pucyHok  38-2) mOBTOpsAIOT  Haubosee

BOCTpeOOBaHHbIE B IMpollecce padOThl ACHCTBUS, COJAEpKAIIUECS B MEHIO, IS

owicTporo poctyna. Crofa BKIFOUSHBI CIICTYIOIINE MTaHEH:

['maBHas ma"enb HHCTPYMEHTOB (TTOBTOPsieT MeHIO «Daitny);
NucTtpymeHTsl uisi paboThl ¢ pa3MenieHueM (TIOBTOPSET MEHIO
«PenaktupoBath);

HexoTopele gpyrue NHCTPYMEHTBI.

[Tanenu MoryT OBITh IEPEIBUHYTHI MOJIB30BATENIEM B JTIOOYIO 4acTh OKHA.
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Oobo3pesamentb cmpyKmypuvl cxembl

Obo3pesamenv cmpykmypsl cxemuvl (pucyHok 38-3, 39) — 0OkHO, B KOTOPOM
OTOOpa)kaeTcs CTPYKTypa CXEMbI, MpEJCTaBlIieHHAs B BUJE CIHUCKA DJIEMEHTOB,
pa3eJICHHBIX 10 THITAM IIEJIEBBIX SYECK KPUCTAILIA.

CTPYKTYPa CHEMbI #
fa
~ PAD (5)

&) xC_BUF_a(xa_ib)

@ ¥c_BUF_b(xa_ib)

& %c_BUF_c(xa_ib)

% XC_BUF_carry(xa_ob)

@ ¥C_BUF_sumixa_oh)
* LE_v5(2)

_0_{xa_in3_0096)
@ _1_(xa_in3_00EB)

Pucynoxk 39 — O603peBarenb CTPYKTYpbI CXEMBbI

CneBa ot KaXXIO0ro 3JICMCHTa €CTb HMKOHKA, KOTOpasd OTpPaXKacT COCTOAHUC

OJICMCHTA.:

HUxonka Onucanue

bubnuoreunbie naHHbBIE AJIA dJIEMEHTA 3arpykeHbl He Obutn. [lepen
pa3MeIeHneM clieyeT CHayaia MmoArpy3uTh JaHHbIE OMOIMOTEKH.

bubnroTeuHbIe TaHHBIC TS SJIEMEHTA 3arpyKeHbI. DJIEMEHT TOTOB K
pa3MeIICHHIO.

bubnuoTeunpie qaHHBIC 3arpy>KEHBI. DJIEMEHT pa3MeEIIcH

s xaxxmoro sjaeMeHTa cxeMbl ¢ rmomorisio [IKM MokeT OBITh BBI3BAHO
KOHTEKCTHOE MEHIO0. MEHIO UMEET CIIETYIOIINE SJIEMEHTHI:
o «Mudopmanus» — OTKpbIBAET OKHO ¢ MHOpMaIeil 06 snemMeHTe u
A4YelKe, K KOTOPOU OH IpUBs3aH (€CIU €CTh);
® «OTMEHHUTH pa3MEILICHUE)» — OTMEHSET HA3HAUYCHUE DJIEMEHTA STYEHKE;
® «YcTaHOBUTH (DOKYC» — yCTaHABIMBAET (POKYC Ha sSYEHKE, B KOTOPYIO
pa3MenieH AJIEMEHT (€CIU €CTh).
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Taxxe 00603peBaresnb MOAACPKUBACT MEXAHUIM 3AX6AMA U NEPEeMACKUBAHUS
(Drag’'n’Drop), ¢ MOMOIIBIO KOTOPOTO MOKHO HAa3HAYUTH DJIEMEHT Ha HY>KHYIO
STYEHKY .

JIBoiiHoe Hakatue JIKM Ha sneMeHTe cXeMbl YCTaHOBUT (hOKYC IMOJ00HO

MYHKTY MEHIO «Y CTaHOBUTH (POKYC».

Oobo3pesamens cnucka yeneil
Obospesamensv cnucka yenei (pucyHok 38-4, 40) — OKHO, B KOTOPOM
0TOOpaKkaeTcs CIIUCOK IETIeH U OTKYAa MOYKHO YIIPaBJISATh UX OTOOpaKECHUEM.

CrMcoK Lenek [ ]

-

MMa LenM

* | Crmcok uenei(10)
XC_0O_sum
XC_O_carry
XC I ¢
XC.I.b
¥C_I_a
sum
carry
.

b

a

e e e T e T e T e T

Pucynoxk 40 - O603peBaTelnb criucka 1emnei
@naz psloOM C LENBI0 OTBEYAET 32 €€ 0moopadcenue 8 2paguueckom oKHe.
Ecnu ¢unar ycranoBiieH, To enb 0ToOpa)xaeTcsi, tHau€ — CKPhIBAETCSl.
@naz KOPHEBOT'O 3JIEMEHTA CIIUCKA LETEeN BIMSIET Ha 8ce yenu.
[Ipu BbLAENEHUM OAHOM WJIM HECKOJBKMX II€Nei, OHM BBLIEISAIOTCA B

rpaduyeckoM okHe (Haxke ecnu ¢aar(u) OTKIIOUYCH(bI)).

Pabouee cpagpuueckoe none
Pabouee epaguuecroe none (pucynox 38-5) — OCHOBHOE CPEICTBO pabOTHI C
pa3mMelnieHueM 3aeMeHToB. OHO UMEeT CJeAyIOIINe BO3MOKHOCTH:
o [lognepxkuBaer ™MexaHusm Drag’n’Drop nmiie nepemMelmeHus |
HA3HAYEHHUS JIEMEHTOB B STYEHKH;

® Macwmabupoganue IOCPEACTBOM BPAILEHUS KOJIECUKA MbIIIH;
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® [lepemewenue 0630pa MOCPEICTBOM MEPEMEIICHHS MBILIU C 3aKaTOU

kiauneit CKM (cpeaHeld KHOTKY MBIIIHN);

® Buvioenenue IYEeK:

O

O

Brigenenne sueiiku ¢ momoibio JIKM;

Brienenue rpymnmnbl ssiYeek ¢ NOMOoIIbio 3axaron kiasumu Ctrl
u oguHo4Horo memryka JIKM mo HeoOXOoaUMBIM sTUeiiKaMm;
Brigenenue rpynmnel sUEEK MOCPEICTBOM ABHXKEHHUSI MBI C
3akaroin JIKM;

Brigenenue Bcex SA4YE€EK C TOMOIIBIO TOpsAYe KIIaBUIIU

«Ctrl+A» (ananornuno «PemaktupoBaTh — Berienuts Bce»);

e J[BoiiHoi menyok JIKM 1o siuelike OTKphIBACT UHGDOPMAYUOHHOE OKHO

JUTSL STYEUKU M pa3MEILIEHHOTO 3JIEMEHTA (€CJIU €CTh);

® BCI’Z]ZblGClIOH/;ue NOOCKA3KU ¢ AMEHAMU SYCCK U pPasMCIICHHBIMHY B HUX

AIIeMEHTaMHU (€CIM €CTh) MPU HABEJIEHUU MBIIIH HA SYEHKY.

Taxxe s pabouero rpaduueckoro moJsisi MOKHO BBICTABUTH Pa3JIMUHbIC

HACTPOMKH 0ToOpaxkeHus (cM. Hbke «HacTpoiiku oToOpaskeHus» ).

Oxno «Tcl konconn)

Oxno «Tcl konconvy (pucyHok 38-6, 41) — OKHO B KOTOPOM OTOOpakaercs

UH(pOpMaIUs O IPOLIECCE PA3MEILEHUS MIEMEHTOB Ha cxeMe. OKHO TaKXkKe sBIJIAETCS

KOHCOJIBIO C IMOJIACPKKOM si3bIKa Tcl, TIe MOXXHO HCHOJHATH KOMaHIBI JaHHOTO

sA3bIKA.

OkHO 00J1aJa€T TOJCBETKONM CHUHTAKCHCA, BBIAECISAS pPa3HbIMU LBETAMH

UH(GOPMAITMOHHBIE COOOIICHUS, TPETYPEKIACHUS U OIIUOKH.

Td koHcone

QTcl shell>
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Tcl console (Icl ver 8.5.18):

CpenGL: Debugger created.

Pucynok 41 — Okno «Tcl KOHCOIBY»



Cmamycnaa cmpoka

Cmamycnaa cmpoxa (pucyHok 38-7) HeoOXomuma s OTOOpakKeHHS
KpaTKoi uHpopmMaIu o paboTe mporpamMmai.

IIpumep padoTbl NporpamMmsl

Jljist Toro 4ToOBl MOKa3aTh, Kak paboTaeT MporpaMma, BO3bMEM pPe3yJIbTaThI
pabotel XA no cxeme «fa» u3 npumepa padotsl nporpammsl X-CAD.

[Ipu 3amycke nporpammbl X-Place nosiBisieTcst rimaBHOE OKHO (PUCYHOK 42),

B KOTOPOM IIOKa HCT JAHHBIX HU O KPHUCTAJJIC, HU O CXEMC.

® xplace — [m] *

®aiin  Pegactuposats Bua Kpncrann Pesumpabots Okro  MMomouwe

L B XE8& @ PP w

CTPyKTYPa Cxembl @@ Cricor Leneil @®

Cxembl Un uenm

Boison. 2®

Tcl console (Tcl ver 8.5.19);

OpenGL: Debugger created.
QTcl shell>

PrcyHok 42 — Buj rmaBHOTO OKHa ITPH 3aITyCKe
3azpy3ka kpucmanna
Crnenyromum 1maroM HeoOxoaumo 3arpy3uth kpuctami [IJINC. Cnenate 310
MOKHO JIByMsI CITOCOOaMU:

1. oTkpwITh MeHIO «KpHuCTaJ» U3 MaHeIu MEHIO U BhIOpaTh HEOOXOIMMBII
KpUCTaJJI, HaBelIsd YyKa3aTelb MbIIIM Ha HEOOXOAMMOE CEMEMCTBO
KPHUCTAJLIOB;

2. BwIOpaTh «Kpucramn — 3arpy3uts kpuctain u3 index ¢aina». OTkpoeTcs
OKHO (aiiyioBOoro 0003peBaress, 4epe3 KOTOPbld HEOOXOJUMO BHIOPATH
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daiin ¢ pacmmpenueM «*.index.tcl» (g Toro 4ToOBI 3arpy3UTh CXEMY,
pamoM ¢ H»TuM GalIoM JIODKeH JexaTh ¢ail ¢ paclupeHueM
«*.place.tcl») u HaxaTh «OTKPBITHY.

[Tocne TOrO0 HauHETCS 3arpy3Ka KpucTalljia, KOTOPBIA B pe3ynbTrare Oynaer

0TOOpakeH B rpaduueckoit 001acTy TIaBHOTO OKHA (pUCYHOK 43).

@ x-place — O *

®ain  Pegaktwposate Bug  Kpucrann  Pewam paBoter Okno  Momowe

LW OCHtmXE® & POO =

CTpYKTYpa CxeMsl &6 Crmcok uenei = ®

Cxembl Wra uenn

V| Cnncok uenei(0)

Brisoa (=]ES]

Tcl comsole (Tcl ver 8.5.189);

OpenGL: Debugger created.
QTcl shell>

Pucynok 43 — ['nmaBHO€ OKHO C 3arpy>K€HHBIM IpaQUuecKUM MPeICTaBICHHEM
kpuctamia [JINC

3azpy3ka cxemol

Tenepsb cnegyer 3arpy3uTh cXxemy, KOTopasi OyJIeT pa3MelieHa Ha KpUCTaJlIe.
Cnenatb 3T0 MOXHO uepe3 MeH «®Dailn — OTKphITh cxemy». OTKpPOETCs OKHO
daiimoBoro obo3peBarenis, Tie ciaeAyeT BbIOpaTh (ailyl CXeMbl ¢ pacHIMpeHUEM
«*.tcl». lns npumepa, Ha pucyHke 44 m300pakeHO OKHO TOCIe 3arpy3ku (haiina

«fa.xmap.tcl» c onucanuem cxemnl «fay.
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@ H-place — O s

®aiin  Pegaktuposate Buag  Kpucrann  Pewwim paBotel Okno  Momowes

BEH DCAiDXES @ DPOO =
CTpYKTYpa cxembl =3
fa
* Without library data (7)

@ XCBUF a(xa_ib)

Crmcok uenei = )
Wma uenu

* V| Cnucok yenen(10)
KC_O_sum

<

@) XC_BUF bfxa_ib) V| XC_O_carry
@ XC_BUF c(xa_ib) j ig_:_;
@ :C_BUF_carry(xa_ob) V| XCla
o KC_BUF_sumixa_oh) v sum
@ _0.xa_in3_006) V| carry
@ _1_xa_in3_00EE) $ ;
Vvioa

LE v5: RGC24.CLB.LE2

Brisoa = )

Tcl console (Tcl wver B8.5.19);

OpenGL: Debugger created.
0Tcl shell>

Pucynok 44 — OkHO nporpaMmsl MOCIIE 3aTPy3KU CXEMBI

3azpy3ka oubdnuomeKu 3;1eMeHmos

Ecnu psimom ¢ daiinom nexxutr OubGaroTeka 3IeMeHTOB (B TepMUHAX XA H
pacmupenueMm «*.xmap.lib.tcl»), TO naHHBle W3 He€ OyAyT aBTOMATHYECKH
TIOITPYKEHBI TIPOTPAMMOU TOCJIE TOTO, KaK MOJb30BaTElb MMOATBEPANT ICUCTBHUC B
UH(OPMAIITMOHHOM OKHE (HampuMmep, Ui JaHHOW cxeMbl — «fa.xmap.lib.tcl»),
AIIEMEHTHI Oy YT 0ObETMHEHBI B TPYIIIHI 11O THITY IIEJIEBOTO OJIOKA U CJIeBa OT UMEHU
arieMeHTa OyAeT 0ToOpaxaThCsl Cepblil 3HaYO0K, 03HAYAIOIINHN, UTO IJIEMEHT TIOoKa He
pa3mertieH Ha kpuctauie (pucyHok 450). Ecim sxe 6ubnuoreka He Oblila HaiieHa
WM TIOJB30BaTeNlb OTKa3al B 3arpy3ke, TO JaHHBIC IMOATPYXCHBI HE OyAyT,

nporpamMma MpeaynpeauT 006 dTOM, BCe DJIEMEHTHI OyayT OOBEAMHEHBI B TPYIIITY
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«Without library data» u psgom ¢ siaemMeHTaMH OyAeT OTOOpakaThCs KpPaCHBIN

3HA4YOK (pUCYHOK 45a).

CTpyKTypa Cxemel n CTpykTypa cxembl n
fa fa
* Without library data (7) * PAD (5)
XC_BUF_a(xa_ib) ) XC_BUF_a(xa_ib)
@ xc_BUF bxa_ib) 2} 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_BUF_sum(xa_ob) # XC_BUF_sum(xa_ob)
@ _o_(x=_in3_00%) = :
o i_(xa.in3_00ES) _0_{xa_in3_009&)
EICERL i T ' _1_(xa_in3_00E8)
a) 0)

Pucynok 45 — 0003peBaTeiib CTPYKTYpBI: a) — J10 3arpy3Ku OMOJIMOTEUHBIX
JaHHBIX; 0) — TOCIIe 3arpy3Ku JaHHBIX

Ecnu nocine 3arpy3ku OMOJIUOTEKH BCE €IIe OCTAUCh 3JIEMEHTHI 0€3 JaHHBIX,
TO MPOTpaMMa MPEAJIOKHUT MOATPY3UTh TaHHBIE U3 CTAHAAPTHBIX OMOIHOTEK.

DJIEMEHTHI, KOTOPhIE HE UMEIOT OMOIMOTEYHBIX TaHHBIX HEBO3MONCHO OyIeT
Pa3MECTHUTh Ha KPUCTAJLIE.

bubnuoTrednpie naHHBIE MOXHO TOATPY3UTh U M3 CTOPOHHEH OMOIMOTEKH.
Jlnst aToro HeoOxoauMo BbIOpaTh «®Dailnn — 3arpy3uth OUOIHOTEKY», Yepe3 OKHO
obOo3peBarensi ¢aiaoB BHIOpaTh HEOOXOAWMBIN (Daitm OMOTMOTEKM W HaXKaTh

«OTKpPBITHY.

Pazmewenue 3nemenmoe na Kpucmanine

[Tocne ycmemHo# 3arpy3kd CXeMbl M B CIydae OTCYTCTBHS AJIEMEHTOB 0e3
OMOMMOTEUHBIX JaHHBIX, MPOTpaMMa MPEANPUMET MOMBITKY aBTOMAaTHYECKOTO
noucka (aitioB pasmemieHuss (¢ pacmupeHueM <« *.place.tcly). Ecmu daiin
pa3MernieHus OblT Hai/IeH, TO MporpamMma 3alpoCUT pa3pellieHre Ha ero 3arpy3Ky
U, B Clydae IMOJOKUTEIHLHOTO OTBETA MOJIb30BATENs, IAHHBIE pa3MelIeHus: OyayT

3arpy>KeHbl.
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[locne 3arpy3kd cXxeMmbl MOXKHO MPHUCTYyHaTh K PYYHOMY pa3MEIIECHUIO
AJIEMEHTOB WJM 3arpy3uTh YK€ TOTOBbIM (aiiml  pa3MelleHus JJs  €ro
penaktupoBaHus. [[ns 3arpy3ku paszMenieHuss HEoOXoIuMo BbIOpaTh «Daitm —
3arpy3uTh pa3melieHue» 1 yepe3 0003peBarTesib BEIOpaTh (paiti pazmenieHus (4acTo

c pacmmpenuem «*.place.tcl»). na nmpumepa Obu1 oTkpwIT (aiin «fa.place.tcl»

(pucyHOK 46).
Ox-place — ] e
Paiin  Pepaktwposate Bug  Kpuctann  Pewum paBoter  Okno  [Nomows
BWBEKR D2C4anhXE® = PPL &
CrpykTypa cuembl @

Cnwcok ueneit & )

fa 7
~ PAD(5)

KC_BUF_alxa_ib)

¥C_BUF_b(xa_ib)

KC_BUF_cixa_ib)

A uenu
* W Cnucok uenei(10)

KC_BUF_carry(xa_ob)

KC_BUF_sum(xa_ch)
> LEV5(2)

_0_(xa_in3_0096)

_1_(xa_in3_00E8)

Beigog &

Tcl console (Tcl wer 3.5.19);

CpenGL: Debugger created.
QTcl shell>

Pucynox 46 — OKHO c 3arpyK€HHbIMH JJAHHBIMU pa3MEIIeHUsI CXeMbl «fay

[locne Toro, Kak 3ieMeHThl OyAyT PaclojiOKEHbl HA KpPUCTAJUIE, 3aHSThIE
sueiku OyAyT OKpalleHbl B OPAaH)KEBBIA I[BET, a 3HAYKH B CIIMCKE JJIEMEHTOB
NOMEHSIOT LBET C CEporo Ha 3eneHblil. Takke Oyner creHepupoBaHa CUCTEMA
MEXCOETMHEHHI 3JIEMEHTOB B 3€JIEHO-KENTON OKpacKe: KENTask 4aCTb COCAUHEHUS
— LEMb JIJIs1 3TOTO AIEMEHTA ABISETCA BBIXOAHOM, 3€JI€Has — BXOJAHOM.

Ecnu nipu 3arpys3ke pa3MenieHus: HEKOTOPBIE AJIEMEHTBI YK€ OKa3bIBAIOTCS
pa3MelieHbl, MOSBUTCS HH()OPMALIMOHHOE OKHO C BOMPOCOM O TOM, YTO XOYET

CACJIAaTh I10JIB30BaTCIIb. TYT HMCIOTCA TpU BapHUaHTa:
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® ((HpOI[OJI}KI/ITB» — OJICMCHTBI

MEPEMCIICHBI, 4 BCC OCTAJIbHBIC OCTAHYTCA Ha MCCTAX,
® «Ouuctuth H NpoaAOJIKUTE» — TCKYHICC PAa3sMCIICHHC IIOJIHOCTBIO

Oo4yHIIacTCHd, YTOOBI IMPON3BECTH «YHUCTOCH» PA3MCUICHUC,

CXOXUMU HMEHaMH OyayT

e «OtMmeHa» — 3arpy3Ka OCyLIECTBIIEHA HE OyIeT.

Coxpanenue nonyueHno20 pameuieHus
B cinyyae HeoOXoaMMOCTH (py4yHOE M3MEHEHHUE PA3MEIICHUS JIOTHYECKHUX
AJIEMEHTOB, SYEEK BBOJIA/BBIBOJIa, MAKPOOIIOKOB) pa3MEIICHUE YJIEMEHTOB MOKHO

COXpaHUTb B OTHGHBHBIﬁ q)ai'm JIIA lIaJ'IBH@fIIH@FO HCIIOJIB30OBAHUA  IIPHU

IIPOEKTUPOBaHUM B IIporpamme X-CAD.

Hannas dyskums goctymnHa B MeHI0 «Daim» (pucyHok 47) 1 moIepKuBacT

COXpaHEHUE CIIEeYIOUUX TUIIOB (DaitIoB:

«*.place.tcl» — pa3mernienue Bceit cxemsl (pucyHok 47-1);

«*.inout.tcl» — pa3mereHre sueek BBo1a/BhIBOAA(PUCYHOK 47-2);

«*.macro.tcl» — pazmenieHue MakpoOJIOKOB(pUCYHOK 47-3).

«*.ip.tcl» — pazmemenne IP-61mokoB(prucyHok 47-4).

Ctrl+ O

OTEpBITE CXEMY

LY 3arpyzute BudnnoTery Ctrl+L

@ 3arpy3nTe pasMELLEHWE Ctrl+P
-Fq IKCNOpPT pasMELLEHNA 1 Ctrl+5, Ctrl+E
P'] JkcnopT incut.tcl 2

F'q JkcnopT macro.tel 3

f"i JrcnopT ip.tel 4

x BeliiTi Ctrl+Q

Pucynok 47 — @yHKIHS KCIIOPTa Pa3MEIICHUS BCEM CXEMBI, TUYEEK

BBO/1a/BBIBOIa MJTH MaKpOOJIOKOB

Hacmpoiiku omoopaxcenus

Obwue nacmpotixu orodopaxenus («Bug — OtoOpaxkaeMple OOBEKTHD)

MO3BOJIAIOT HACTPOUTH (BKJIFOYUTH/OTKIIFOUUTE) OTOOPAKEHUE:

® 3anonnennvie A4elKuU,

e Kpucmann (He 3aTparuBacT 3aHATHIC TYCHKN);
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® [Jenu (He 3aTparuBaeT OTOOpaXKEHUE IENEH BbIICIECHHBIX AYEeK);
® [loOceeuennvie yenu 8bl0eIeHHBIX 0OBEKMOS.
Hacmpoiiku pesicuma omobpadicenuss yeneu (npumep Ha pPHUCYHOK 48)
TI03BOJISIIOT BEIOPATH OJWH M3 ABYX PEKHMOB OTOOPAKCHUS:
® [Ipamvle coeduHenus — U3 KaXKI0T0 Pa3MEIIEHHOTO 3I€MEHTa BBIXOIAT
COEJIMHAIONINE JIMHUH HATIPSIMYIO K 2JIEMEHTaM, CBSI3aHHBIM C JIAHHBIM;
® [Jenmpuposanuvie coeOuHeHusi — MEKCOEAUHEHUE MPEICTaBIIAET
co0oll Tpynmy JHHUK C OOIUM IIEHTPOM MAaccC, OTKyAa 3TH JIMHUH
BBIXO/ISIT IO HAMPABIICHUIO K TI0JICOSAMHEHHBIM 3JIEMEHTaM.
Hacmportixu pesicuma omobpasicenus nooceeyeHHbIX yeneti TO3BOISET
BBIOpATh PEXXHUM MOJICBEUNBAHMS COCTUHEHUHN BBIJICIICHHBIX O0BEKTOB:
® Tonbko nodcoedunenHvie dleMeHmbl — TOACBEUNBAIOTCS TONBKO TE
JIMHUU, KOTOPBIE CBSA3BIBAIOT JIAHHBIN 3JIEMEHT C JAPYTUMU;
® [lonnocmuio nooceemums yenb — MEKCOCAUHEHUE MOJICBEUNBACTCS
MOJTHOCTBIO, TO €CTh HE TOJIBKO COCAMHEHMS JAHHOTO 3JEMEHTA C
JIPYTUMU, HO U BCE JIPyTHE HAIIPABJICHHUS, KyJla paCTIPOCTPAHSIETCS 3TO
MEKCOSTMHCHHE.
Hunamuyeckoe gvioenenue pamkoii MOAPa3yMeBaeT 0TOOpaKeHHe pe3yabTaTa
BBIJICJICHUS Cpa3y MOCJIe U3MEHEHHUsI TTOJIOKEHUS BBIJICTISIONIEH paMKH, a HE TIOCIIe
TOT0, KaK IMojib30Bareiab OoTycTUT KHONKy Mbin (BHUMAHUWE! Ha 6onbmmx

CXEMax CHJIbHO CHMIXXACT HpOHBBOI[I/ITeHBHOCTB).

9 090
e W

Pucynok 48 — Crioco0Ob! TipeIcTaBICHUS 1eTel (MpuMep Ha peryspHOi
ctpykrype [IJIMC): nenTpupoBaHHbIii (clieBa) 1 MPSIMOU (CripaBa)
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UHTEP®ENC INMIAHUPOBKHU KPUCTAJLJIA FLOORPLANNER

FloorPlanner — pexxum nporpammsl X-Place, npenHa3HaueHHbIN 1J1 pyYHOTO
pa3MeIleHnus U HACTPOUKH NepuepuitHbIX JIEMEHTOB, MakpoOokoB U [P-6510k0B
Ha kpuctaie [IJIMC no srana Gpusnyeckoro CHHTE3a CXEMBI.

3anyck nporpamMmbl

3amyck NOporpaMmbl MOXKET OBITh OCYIIECTBIEH MOCPEICTBOM 3aIycKa
ucnojHseMmoro ¢aita dyepe3 obo3peBaTenb (PailioB, U3 KOMaHIHONW CTPOKU WIIH
4yepe3 COOTBETCTBYoLIEe OKHO mporpamMmmbl X-CAD.

3anyck uepe3 o603pesamens haiinos

Jliist 3amycka depe3 o0o3peBaTenb (GaiioB HEOOXOIUMO OTKPBHITH TMAIKy C
UCIIOJIHAEMBIM (pailiioM «x-place.exe», KOTOPBIM pacIoiI0KeH B JUPEKTOPUU «biny
nakeTa MporpaMM, ¥ aKTUBUPOBATH JIBOWHBIM IIETYKOM JICBOW KHOIKHM MBIIIN WIIH
BBI3BaTh C TIOMOIIBIO TPABOW KHOINKH MBI KOHTEKCTHOE MEHIO M BBIOpaATh
COOTBETCTBYIOIIMMA MyHKT I 3allycka MPUJIOKEeHUs. 3aTeM HEO0O0XO0UMO B MEHIO
MPOrpaMMBbl TIEPEKITIOUUTh PEXUM PabOThl HA PEXKUM IJIAHUPOBKH KpHCTAIIA
(«Pexxum pabotel» - «FloorPlannery).

Maiin  Pegaktwpoeate Bug  Kpwctann Okno  Momowes

i ZI | CTaHzapTHEII | ,G'} E) @ =

| |+ FloorPlanner [

Edl
|

=
B %

s rans cwoeas

Pucynok 49 — Cmena pexxrima paboThl 4epe3 MEHIO TPOrpaMMBbl
3anyck uepe3 KOMAHOHYI0 CHPOKY
YtoOsl 3amycTUTh TpOrpaMMmy  IMOCPEICTBOM  KOMAaHJIHOM  CTPOKH,
HE0OXO0IMMO TEepelTH B Manky «biny makera mporpaMM M BbI3BaTh HA UCIIOJHEHUE
daitn «x-place.exe», HCTIONB3YsI CASAYIONUIAE KOMAH/IBI:
e Windows: “start x-place.exe -pp <apeymenmvl_u_3HaueHus™"
e Unix: “./x-place.exe -pp <apeymenmwvi_u_3HaveHus™"
[Iporpamma noaep>KUBaET CIEAYIONINE apTyMEHThl KOMaHTHOM CTPOKH:
® -i «gaiiny — onrcanue cxemsol (Ha s3p1ke Verilog);
® -/ «gaiiny — OUOIMOTEKA IIEMEHTOB CXeMbI (Ha si3bike Tcl);

® -p «aiiny — daiin pazmenienus (Ha s3bike Tcl, *.inout.tcl, *.macro.tcl);
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® -C «uma_Kpucmanna» — JaHHbIE KpHUCTaJlla 1O HMEHHU, KOTOpOe
COOTBETCTBYET MMEHHU KpUcCTajuia B aiiie «xa_config.ini».
® -pp — 3aIyCK IPOrpaMMBbl B PEKHUME MIAHUPOBKU KPUCTAIIIA;
® -fop — UM TOII-MOJYJIS.
3anyck uepe3 unmepgeiic X-CAD
Jliis 3amycka mporpamMmbl HEOOXOAMMO BBIOPATh COOTBETCTBYIOIIUN ITYHKT
MeHwo mporpammbl X-CAD («MucTpymenTh» - «FloorPlanner») wnn kHOnKy Ha
NaHeM MHCTPYMEHTOB, 3aTe€M, B MOSIBUBIIEMCA OKHE (pUCyHOK 50) HaxkaTh Ha
KHONIKY «YHCTBIN 3amyck» win «3anycTuThy». Haxkartre Ha KHONKY «3amyCTUTH)
MPUBEIET K 3allyCKy MpOrpaMMbl C Nepefadeidl B KayecTBE apryMEHTOB BCEX
Verilog-daitnos, nexamux B pasnene «HDL-onucanus», a Takke Ton-moayis u
UCIIOJIb3yeMOro Kpucramia. Takke MOXHO mepenaTh inout-gaiii, couaepraniui

pasmernienue 1/0 aaeMeHTOB.

ﬁ Hacrpoiikn FloorPlanner e

KaTeropua HOL onucaHua

Ton-ain C: ¥-CAD/Projectsferc32fore32.y =

Ton-Moayne orei? i
Inout-thaiin =
Macro-talin -

Kpuctann |ccqqrmen

......

YUCThIM 3anycK JanyCTHTE

Pucynok 50 — Okno 3anycka X-Place B pexxume FloorPlanner

HNurepdeiic nporpaMmsl
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OKHO MporpaMMbl MPEACTaBICHO HAa PUCYHOK 51 M COAEPKUT CIeAyIolIne

AJIEMEHTBI HHTEpderica:
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® [nasnoe mento (pucyHok S1-1);

e [lanenu uncmpymenmos (pucyHok 51-2);

o (Obo3pesamens s1emenmos (pucyHok 51-3);

® Pabouee epaguueckoe none (pucyHok 51-4);

® Okno «Tcl konconv» (pucyHok 51-5);

o Cmamycnas cmpoka (pUucyHOK 51-6).

Beisoa

QTcl shell:>

Tcl console (Tcl ver 8.5.19);

OpenGL: Debugger created.

@ x-place - O *
®aiin  Pegaktupoeate Buag  Kpuctann  Pewwm paBoter Okno  Momowe 1
BWBEBERW D2Ca4hX PPO w2 |
-chyKTypa CXEMBI =) )
Hazeanme Tpynna /0 Tun /O Mux  3nement
¥ Input (3)
a PAD - |xa_ib a = |[FROM_PAD1|TO_PAD1] -
9 b PAD = | xa_ib a = |[FROM_PAD2 | TO_PADZ] =
c PAD = | xa_ib a = |[FROM_PAD3 | TO_PAD3] -
* Output (2)
' sum | PAD v | xa_ob x = |[TO_PADZ205 | FROM_PAD203] | =
o carry| PAD * | xa_ob x = |[TO_PAD204 | FROM_PAD204] | =

6

Pucynoxk 51 — CtpykTypa ri1aBHOro okHa nporpammel B pexkume FloorPlanner:

1 — rmaBHOE MEHI0; 2 — MAHEIM UHCTPYMEHTOB; 3 — 0003peBaTeIlb 3JIEMEHTOB;

4 — pabouee 0kHO; 5 — okHO «Tcl KOHCONBY; 6 — cTaTyCcHas CTpoKa

TI'naenoe menro



I nasnoe menio — TaHENb C JOYEPHHUMHU MEHIO, COAEPKAIIUMU OCHOBHBIE
JNEUCTBUSL JIJIs pabOThl C MporpaMmoil. MeHI0 COAEPKUT CIEAYIOIINE JOUYEepHUE
MEHIO:

o «®daiim» — OTKPHITUE OMHUCAHUS CXEMBI Ha si3blke Verilog, coxpaHeHue
TEKyIIETO  Pa3MELICHUs  DJIEMEHTOB, 3arpy3ka  pa3MeIleHUS,
3aBeplileHrne paboThl MPOTPAMMBI;

o «PemaktupoBarb» —  yJajleHWe  BBIOPAHHBIX  pa3MELIEHHBIX
AJIEMEHTHOB, BBIJICJICHUE BCEX 3JIEMEHTOB;

e «Bun» — no3Bonser:

O YIpPaBISATh rpapuuecKkuM 0TOOpaKEHHEM KPUCTAILIA;

o0 YcTaHaBIUBATH PEXKUM OTOOpPAKEHUST MEKCOCTUHECHH;

o VYcraHaBIuBaTh  PEXUM  OTOOpPAKEHUS  MEXKCOECIMHEHHM
BBIJICJICHHBIX OOBEKTOB;

o Bxiroyars/oTKII09aTh TMHAMUYECKOE BbICNIEHHE 0OBEKTOB Ha
KpHCTAJLIE;

o «Kpucramm» — BbIOOp 1I€1€BOTO KpHCTaUIa, 3arpy3Ka KpucTauia U3
index.tcl daiina;

® PexuM paboThl — MEPEKIIOYCHUE PEKUMOB PaOOTHI: CTAaHAAPTHBIN WU
FloorPlanner;

e «OKHO» — HaCTpOMKa WpH(Ta NPUITOKEHHS, BBIOOD SA3bIKA;

o «[lomouis» — MO3BOJIAET MOJTYYUTH BCIIOMOTATEIbHYIO HH(POPMAIUIO

(HaxomuTcs B pa3paboTKe).

Ilanenu uncmpymenmoe
llanenu uncmpymenmos MOBTOPSAIOT HanboJee BOCTpeOOBaHHBIE B TIPOIIECCE
paboThl NEWCTBUS, COJEpXKaImuecs B MEHIO, Jis Owbictporo pgoctyma. Croma
BKJIFOUEHBI CJICAYIOIINE TTaHeIH:
e [naBHas MaHelb UHCTPYMEHTOB (TOBTOPSAET MEHIO «Daiimny);
e lucTpyMeHTBl miis paboOThl C pa3MelnieHueM (TMOBTOPSIET MEHIO

«PenakTupoBath);
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e [lanennp JOITIOJTHUTCIIBHBIX UHCTPYMCHTOB.

[Tanenu MoryT OBITh IEPEMEILIEHBI TI0JIb30BATENIEM B JIFOOYIO YaCTh OKHA.

Oobo3pesamenv r1emMenmos
Obo3pesamens n1emenmog (PUCYHOK 52) — OKHO, B KOTOPOM OTOOpakaroTCs
BXO/IHBIE/BBIXOJIHBIE CUTHAJIBI, @ TaK:ke MakpoOsoku u [P-01oku, ucnonb3yembie B

Verilog-onucanusx.

CTPYKTYPa CHEMBI ) (%]
HassaHne Mpynna If0  Tun IjO MaH  3InEMeHT
v INPUT (3)
¥a |PAD ~ |xaib = |a = |[FROM PAD2 | TO_PADZ] -
b |PAD v |xaib ¥ |a ¥ |[FROM PAD3|TO_PAD3] v
c PAD v |xaib *|a ~ |[FROM PAD1|TO_PAD1] -
v OUTPUT (2)
sum |PAD + |xa ob ¥ |x = |[TO_PAD204|FROM_PAD204] -
carry | PAD * |wa_ob ¥ |x ¥ | [TO_PAD203 | FROM_PADZ203] v

Pucynox 52 — O603peBareiib CTpYKTYpbl CXEMBbI

B 1aHHOM OKHE /ISl CUTHAJIOB MOKET OBbITh BBIOpAH THUII 3JI€EMEHTA, KOTOPBIH
JOJDKEH OBITh MCIOJIb30BaH JIJIsl JAHHOTO CUTHAja, a TakXKe sueiika Ha KpUCTaJlie,
B KOTOPYIO CJE€IyeT Pa3MECTUTh 3TOT 3JEMEHT, U MUH, K KOTOPOMY HEOOXOJIUMO
MOAKIIOYUTh CUTHAJL.

Han snemeHTaMM JaHHOTO OKHA JOCTYIHBI T€ € OINEpalMH, YTO W HaJ
aleMeHTaMu  o0o3peBaTensi CTPYKTypbl cxembl «CTaHIapTHOrO»  pPEXKUMA,

OIMCAHHOIO paHee.

Pabouee cpagpuueckoe none
Pabouee epaguueckoe none — OCHOBHOM HWHCTPYMEHT IUIAHUPOBKHU
kpucraiia. [lone umeer ciaeayronme BO3MOKHOCTH:
o [lognepxkuBaer ™MexaHusm Drag’n’Drop niis nepemMelmeHus |
Ha3HAYEHUs DJIEMEHTOB B STYEHKU;
e MacwmabuposaHue IOCPEICTBOM BPALIECHUS KOJECUKA MBIIIY;
® [lepemewenue 00630pa MOCPEICTBOM NMEPEMEIICHHS MBILIU C 3aKaTOU

kiapuneil CKM (cpenHeld KHOIKH MBI );
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® BuwioeneHue siUCeK:

o Brigenenue siueiiku ¢ nomoiso JIKM;

o Brimenenne rpynmsl siueek ¢ MOMOIIBIO 3akaTor kimaBumu Ctrl
n oguHOo4HOro menyka JIKM mo HeoOXOoaUMBIM sTUeiiKaMm;

o Belgenenne rpynmsl SY€EK MNOCPEACTBOM JIBUKEHHS MBIIIU C
3axkatoi JIKM;

o BeigeneHne Bcex SYEEK C TNOMOIIBIO TOPSYEH KIIABHUILIH
«Ctrl+A» (ananorununo «PemgaktupoBatsh — Beinenuts Bcey);

e JlpoiiHoi memuok JIKM 1o siueiike OTKphIBACT UHGoOpMayuoHHoe OKHO
JUISL AYEUKH, KOTOPOE TAaKXKe MO3BOJISIET HA3HAYNUTD JJIEMEHT B IAHHYIO
AYEHUKY;

® Bcnavigarowue nooCKka3ku ¢ UMEHAMHU SYEEK U pa3MEIEHHBIMU B HUX

AJIeMEHTaMHU (ECJIM €CTh) MPHU HABEJCHUH MBIIIU HA SYECHKY.

Oxno «Tcl konconn)
Oxno «Tcl konconby — OKHO B KOTOpPOM oOToOpaxkaercss uMH(opMamus o
IIpoIIecce pa3MEIICHHsI JIEMEHTOB Ha cxeme. OKHO TakKe SBISICTCS KOHCOJIBIO C

HOI[I[Cp)KKOfI A3bIKa TCl, A€ MOXHO HMCITIOJHATH KOMaHbl JaHHOI'O A3bIKa.

Cmamycnaa cmpoka
CmamycHnasa cmpoxa HeoOXoIuMa i OTOOpaKeHHs KpaTKoil nHMOpMaIuu

0 cTaryce padoThl IPOTrPaMMBI.

IIpuMmep padorsl nporpammel B pexkume FloorPlanner

PaGota nporpammsl B pexxume FloorPlanner Oynet npoaemMoHcTpupoBaHa Ha
cxeMe fa.

[Tpu 3amycke mporpammbl X-Place monb3oBarensi BCTpedaeT riaBHOE OKHO
(pucyHok 53). Ecmum mnporpamma Obina 3amylieHa ©0e€3 JTOMOJIHHUTEIbHBIX

apryMeHTOB, TO paboyee noje U OKHO «CTpyKTypa CXeMbD» Oy1yT MyCThIMHU.
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Ecnu nporpamma Oblia 3amynieHa 0e€3 apryMeHTa «-pp», TO HEO0XOIuMO

nepexiouuThes B pexkum «FloorPlanner» («Pexum pabotsl — FloorPlannery).

® x-place - [m] x
Oaiin  PenaKTWDOBATE BAL  KDACTEMN  PesipafoTel  HACTDORKM  Momols

Bl X & PPLP m
CTPyKTYpa cxemsi @B
Hassanwe Tpynna 1/0 Tun 1/0 Man  3newent

[l r

Td korcons

Tcl console (Tcl ver 8.5.19);:

CpenGL
QTcl shel

er created.

Pucynok 53 — Buj ri1aBHOro OKHa npH 3amycKe

3azpy3ka kpucmanna

Crnenyromum 1marom HeoOxoaumo 3arpy3uts kpuctam [IJIMC. Cnenath 310
MOXHO CJIEAYIOIUM 00pa3oM: OTKPBITh MeHIO «Kpuctaim» u3 maHenu MEHIO U
BBIOPATh HEOOXOAMMBIN KPUCTAILI, TJI€ KPUCTAIIIBI pa3ouThI 110 cemeiictBam. [locie
ATOr0 HAYHETCA 3arpy3Ka siueeK CXeMbl, KOTOpBIE B pe3yJbTaTe OyayT 0TOOpaKeHbI
B rpaduueckoi o0macTu riiaBHOTo okHa (pucyHok 54). [Tocrne 3aBeprieHus TaHHOTO
npoliecca aBTOMaTUYECKU OyIyT 3arpyeHbl CTaHJApPTHbIE OMOJIMOTEKU LIETIEBOTO
kpuctaiuta [UIMC.

B toMm cnyuae, ecnm s 3arpy3ku 10CTyIeH poBHO ofuH kpuctamn [IJIUC,

TO MPHU CTApPTE MPOTPAMMBbI, TaHHBIN KPUCTAIT OyJIET 3arpy>K€H aBTOMAaTUYECKHU.
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@ X-place - O *

©aiin  Pegaktuposate Bug  Kpucrann  Pesasm paBoter Okne  Momows
WEEBEHW O29CanXE @ POL &
CTDYKTYDa CXEMBI £

Hazeanne Tpynnal/O Tun /O Mun  3nement

Brison

Tcl console (Tcl ver 8.5.19);

CpenGL: Debugger created.
QTcl shell:>

PucyHok 54 — I'maBHOE OKHO € 3arpy>K€HHbIM I'paUeCKUM NPEICTaBICHUEM
kpuctraiuta [IJIMC

3azpyska cxemol

Tenepyr cnenyer 3arpy3uth Verilog-onucaHue, 3JI€MEHTBI KOTOPOTO
HE00XoauMO pa3MecTuThb. CHenarb 3T0 MOXXHO 4epe3 MeHi «®Paiin — OTKpbITh
cxemy». OTKkpoeTcsi OkHO (aisioBoro 00603peBartelns, Iae cleayeT BelopaTh (aiibl
¢ pacmupenueM «*.vy. ClemoM 3a 3TUM OTKPOETCS OKHO, B KOTOPOM HEOOXOAMMO
BbIOpaTh KaKoi 13 BEIOPAHHBIX (DaliIOB ¥ KaKOW MOJYJIb B BRIOpaHHOM (paiine OyayT

TJIAaBHBIMU (PUCYHOK 55).
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@ Placement_Gui ? >

Dalinkl
D:XCAD_PROJECTS tests fa.v

Dainel

IMaeHelA dakin D:fXCAD_PROJIECTSftests/fa.v b

InasHei mogyne | fa bl
OTHMEHWUTE Ok

Pucynok 55 — OkHo BeIOOpa ri1aBHOTO (haiiyia ¥ TIIaBHOT'O MOJTYJIS

Jlis mpumepa, Ha pUCYHOK 56 M300pakeHO OKHO MOCJe 3arpy3ku ¢aiina

«fa.v» c onmucanuem cxemsl «fa» B 6a3uce BeiOpannoi [TJIMC.

oX-pIace
®ain Pegaktwposate Bug  Kpuctann  Pewwm paboter Owkno  TMomowe

BWEEBBEKY D2CamXE® LLOL =

CTPYKTYPa CXEMBI
HazeaHne fpynna /0 Tun /O M 3nemendt
* Input (3)
a PAD « | xa_ib
@b |paD v |xaib ~|a ~
@ [P
w Qutput (2)
e sum | PAD xa_oh
e(arry PAD v |xaob v |x ¥

4
o
4

xa_ib

4
o
4

4
4
=
4

Brigoa

Tcl console (Tcl ver 8.5.19);

OpenGL: Debugger created.
QTcl shell>

Pucynox 56 — OKHO IporpaMmBbl MOCJIE 3arPy3KH CXEMBbI

3azpy3ka oOubdnuomeKu 3J1eMeHmos
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Ecim  Verilog-onncanue WCHONB3yeT  AJICMEHTHI, HEONMHUCAHHBIE B
CTaHIAPTHBIX OMOIMOTEKAaX KPHUCTAJUIa, TO JAHHBIE 3JIEMEHTHI OyayT HEJOCTYITHBI
U UCHOab30BaHus. Jljig Toro, 4ToObl MOSIBUIACH BO3MOKHOCTH HCIOJIb30BaHUs
JaHHBIX SJEMEHTOB, HEOOXOAMMO MOJATPY3UTh JAHHBIE 3JIEMEHTHl U3 CTOPOHHEU
o6ubnunorexu. [nst aToro Heo6xoaumMo BeIOpaTh «Paitn — 3arpy3uth OUOIHOTEKYY,
yepe3 OKHO 00o3peBarels (aiaoB BHIOpaTh HEOOXOAUMBIN (aili OMOIMOTEKH U

HaXKaTb «OTKpBITB» .

Pazmewienue 3nemenmoé na Kpucmaiie
[Tocne 3arpy3ku Verilog-omnucanusi MOXHO MPHUCTyNaTh K Pa3MELICHUIO
AJIEMEHTOB WJIU 3arpy3uTh (aiisl, CoAepKaluil pa3MeIIeHre dJIEMEHTOB, B Clydae
€ro HajguuMs i1 TEKylled CXeMbl. DJIEMEHTbl, UMEHa KOTOPBIX COBHAAAOT C
Ha3BaHUsIMU UMeH /O sueek OyayT pa3MelieHbl aBTOMaTHuecku. J[s 3arpysku
pa3MelieHus HeoOXoauMo BbiIOpaTh «®Pain — 3arpy3uth inout-dailm» u udepes
o0o3peBaTenb BhIOpaTh Gailm ¢ pacmmpeHueM «*.inout.tcly. AHamoruuHble
JIEUCTBUS MOTYT OBITh MPOJAENIAHbI JJI 3arPy3KH pa3MelleHuss macro-610koB u [P-
0JIOKOB.
JU1s1 pydHOTO pa3MeleHus 3J1EMEHTOB CYIECTBYET HECKOJIBKO CIIOCOOOB:
e BriOpaTh HEOOXOAUMYIO SUYEHKY B 0003peBaTese CTPYKTYPhl CXEMBI;
e [leperamiuth »3JIEMEHT Ha HEOOXOAMMYK SYEMKYy C MOMOUIBIO
Mexanu3Ma Drag’n’Drop;
e Ha3HauuTh AEMEHT Ha SYEUKY U3 UHPOPMALIMOHHOTO OKHA SYCHKHU.
Tak)ke MOXKHO BOCHOJIb30BAThCS OMIIUENH «ABTOMATHYECKOE pa3MEIICHUE
[/O» HaxkaB Ha COOTBETCTBYIOIIYIO KHOIKY B IMaHEIW WHCTPYMEHTOB WJIM B MEHIO
«PenaktupoBarb». [locie HaxxaTHs Ha JAaHHYIO KHOIIKY KaXJI0My NepupepruitHoMy
AMIEMEHTY OyIeT Ha3HaueHa MOAXO/SIIAs 10 TUITY sYeiKa KpUCTalIa.
[Tocne Toro, Kak 3ieMeHThl OyAyT PacloJOKEHbl HAa KpPUCTAJUIE, 3aHSThIC
SUYeUKU OyAyT OKpaIlleHbl B OPAHXKEBBIM IIBET, a 3HAYKU B CIHCKE SJIEMEHTOB

MTOMEHSIOT IIBET C CEPOro Ha 3eJIeHbIN (PUCYHOK 57).
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@ x-place — O >

Dain Pegaktupoeate Bug  Kpucrann  Peswm paBoter Oxknvo  TNMomows

WEBEH OC4aNX=E @ PPOLOP wm
CTpYKTYpa CXemMbl =
Hazeanue Fpynna /O Tun /O Tud  3nemedt
* Input (3]

a PAD v |xa_ib + |a - |[FROM_PAD1|TO_PAD1] -

9 b FAD v |xa_ib ~ |a = |[FROM_PADZ|TO_PADZ] -

& |paD v |xaib v |a w -
* Qutput (2)

asum PAD * | xaoh v |x - -

carry | PAD w |xa_ob = |x [TO_PAD204 | FROM_PAD204] | =

Brisoa

Tcl console (Tcl wver 8.5.19);

CpenGL: Debugger created.
QTcl shell>

Pucynok 57 — OKHO ¢ HEKOTOPBIM KOJIMYECTBOM Pa3MELIEHHBIX NepruepuitHbIX
JJIEMEHTOB

Coxpaneuue ROJIYUEHHO20 pasmeuieHuA

JUis  coxpaHeHUs TIONYYEHHOTO pa3MENIeHUusT HEOO0XOIUMO BBIOPAThH
COOTBETCTBYIOIIYIO OMIMI0 B MeHI0 «Daiiny (pucyHok 58). Pexxum FloorPlanner
MO/ IJICPKUBACT CIICIYIONINE TUTIHI (PaiiIoB:

«*.inout.tcl» — pa3mereHue ssueek BBo1a/BeIBOAA (pUCYHOK 58-1);

«*.macro.tcl» — pazMenienre MakpoOJIOKOB (PUCYHOK 58-2).

«*.ip.tcl» — pazmemenue [P-610k0B (pucyHok 58-3).
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. .-6;|q:u:.m:. CHEMY C1II+O
| &% 3arpysuTe GubnmoTery Cirl+L
I o] 3arpysTe inout-haiin

Wl 3Erpy3uTE macro-faiin

iFl 3arpy3nTe IP-taiin

H 3KCNopT B inout-hain

A =&

H JKCMOPT B macra-thalin
f,—ﬂ SwcnopT B IP-thalin 3
| x BbIATH Cirl+Q |

Pucynok 58 — @yHKIMS SKCIIOpPTa Pa3MEIICHHS BCEH CXEMBI, SU4e€eK BBOJ1a/BBIBOIA
WJIH MaKpOOJIOKOB

Hcnonwvzoeanue ROJIY4Y€HHO20 pasmeuienun

JJist “ICTIONTb30BaHMSI TIOTYYEHHBIX (haliIoB pa3MeNIeHs] HEOOX0IUMO B OKHE
«Hactpoiiku 3amyckay BbIOpaTh MeHIO «Pa3melieHue 3J1eMEHTOBY», aKTUBUPOBATH
TpeOyeMmyto ommuioo, wu3MeHuB 3HadeHne «Her» Ha «Jla», u go0aBHUTH

CTeHEpPUPOBaHHBIN (haiisl B COOTBETCTBYIOIIEE Mojie BBoja (Pucynok 59).

%5 Hacrpoiiku zanycka X
PasMELLEHHE SNEMEHTOB

Norv-eckuid caaHTes 3 i

OBluwe HacTpofik Wcnonbsosate dalin pasmewenis [0 sueex [Hnout] 1 fa -

KnacTepusalLys anemeHTos

FasmMeweHIne aneMeHToE Wcnonbsosate daiin pasmeweHis makpo-inokos [-macra] 2 fAa .7

TPaCCHPOBKE MEKCOEAMHEHN

BpemerHol aHans Wnonb308aTe alin pasMelleHia BCEX SNEMEHTOB [p] Het -
WMcnonesosate Gain pazMelenis ip-onokos [-p_place] 3 Aa =
OTKNO4MTE GNrOPHTH MOLENHPOBEHWA OTHMUMa [-sa] Het
3a03Tb MHOKMTENL LMKIIOE MOAENMPOBSHINA OTHMMa [=a_lm] Het 300 =

JonoAHUTENEHBIE ONLMA SaNYcKka

XCOre, ex

) 3HGHEHMA N0 YMONHEHMID OK QOTMeHa

Pucynok 59 — HacTpoiiku pasmenieHns 2J€eMEHTOB
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