lJIABA 2. CHCTEMA NPOEKTUPOBAHNA MAX+PLUS Il

2,1, OBLUUE CBELREHUS

Lo nocnepnero BpemeHn MAX+PLUS Il RBnANCSA 8 aMHCTBEHHOMN Gu-
CTEMOR NPOEKTUPOBaHKWA YCTPORCTB Ha MNUC Altera Tonuko B 1999
roAy noABMNacs cUCTeMa NPOeKTUPOBAHNA HOBOIO NOKONEH WA Quar-
tus, npepHasHayenHan Ana paspaboTky ycTpoiicTs Ha MTNC APEX20K
MporpammHoe obecneverne cuctemu MAX+PLUS I, npepctaBnsio-
uiee coGoin eanHoe Lenoe, obecneynsaeT yipasfenne noNb3oBaTens
Cpefoi NOrMyecKoro NPpOeKTUPOBAHUA W NOMOTaeT A0CTHUNb MaKCH-
MaNbHoOR achpeKTUBHOCTH 1 NpouaBoanTensHocT Bee nakets! pabo-
TaloT KaK Ha nnatpopme IBM PC, rak u Ha nnardpopmax SUN, IBM
RISC/6000 1 HP9000 B panbHedweM Msl 6ynem paccMaTpUBaThb pa-
6oty Ha nhatdopme IBM PC

ANA HopMansHai UHCTanNALMK M paGoTsl CAMP MAX-+PLUS Il (sep-
cna 9 4 Beituna B pekabpe 1999 ropa) Heobxoprma IBM PC-coBMecTH-
mas 9BM ¢ npoueccopoM He xyxe Pentium, o6bemom O3Y He xyxe
16 MO v cBOGOAHLIM MECTOM Ha XeCTKOM aucke nopsaka 150...400 M6
B 3aBMCUMOCTMK OT KOHUrypauumu cncreMul M3 coGCTBEHHOrO ofibiTa
MOXeM cKa3aTb, 4To ANA pa3paboTku Gonbnx KpucTannos Ha NG
FLEX10K50 v Bblwle XenatenbHo umeThb He mMeHee 64 M6 O3Y (nyuwe
128, ewe nyywe 256, copceM xapowo 384 MO 1 Belwe) U npoueccop
Pentium II (P-3 peansHo He paeT 0coBoro BuMrpeiwa) KoHEYHO, MOX-
HO MCNONb3oBaTHL M Gonee cnabbie MallMHbl, Ho TorAa BogpacTaeT Bpe-
MR KOMNUAALMU U YBENHYMBaETCA Harpyska Ha XeCTKuiA ouck us-sa
CBOMUHTa YBefnuueHne oGbema oNepaTMBHOMK NaMATH U Kalua paet
AyNLWIME PEe3YNLTATLE 10 CPaBHEHWIO € YBENUYEHNEM TakTOBOM 4acToTh
npoueccopa Echu He npepnonaraercs TpaccupoBka Gofbl KPUC-
Tannos, To BNoNHe xBataet 32 M6 O3Y npu xopotueih CKOPOCTH KOMIU-
nAUMK Npoekra 4710 KacaeTcA BuiGOpa onepauuoHHOlk CHETEMbI, TO,
Be3 CoMHEeHKR, Nyyile cnonb3oBaTh Windows NT, xyxe — Windows 95

OSR2, nnoxo — Windows 98, 0coGeHHo NMOKaNMaoBaHHYIO BePCuio
Ou4eBMpOHO, 3TO CBR3AHO C TEM, YTO U3HauaNIbHO NakeT Gbin paapaboTaH
nof Unix n He fIONHOCTLIO UCNOMb3yeT BCe MEXxaHn3aMu Windows Oco-
BeHHO 3TO 3aMETHO fipU BPEMEHHOM MOAENNPOBAHNK CAOXHLIX YCT-
poicts LLOC, Korga nepepucoBKa 3KkpaHa 3aHMMaeT OCHOBHOE BPeMA
MOCKONLKY NakeT He NOKaNM30BaH, TO Nyyllle UCNONL3OBATL HE NOKANU-
30BaHHbIe (aMepMKaHCKYIO Nk NaHeBporfieickyio) Bepcnn Windows

Bo Bpems uHcTannauumn cuctemsl MAX-+PLUS I coapalotca oBa ka-
Tanora \maxplus2 n \max2work. Katanor \maxplus2 conepxur cuc-
TemHoe N0 1 hainul AaHHbIX 1 Pa36UT Ha NOAKATANOM, fIePEHUCIeHHbIe
B Tabnuue 2.1

Karanor \max2work conepxur ¢paknu 06yqaloLieit nporpamMms! 1
fipYiMepbl U paspenaeTca Ha NoaKaTanoru, onucaHHeie B Tabnvye 2.2,

HassaHue cuctemol MAX+PLUS ll aBnseTca aGOpesnatypoi ot Mul-
tiple Array MatnX Programmable Logic User System (MonsaoBatens-
cKas cUcTema NporpamMmupaBaHna NOTMKK YNOPARACHEHHLIX CTRYKTYP).
Cucrema MAX+PLUS 1l paspaGotana ¢pupmoit Altera n o6ecrnedunsaer
MHOronnat¢opMEHHYIO apxMTeKTYPHO HE3aBUCUMYIO Cpeay CO3aHNA
phaalina, nerko npucrocabnuBaeMylo ANA KOHKPETHLIX Tpe50BaHui
nonsbaoBatena Cuctema MAX+PLUS |l umeet cpeacTBa yaoGHoro Beo-
A2 av3aiHa, ObICTPOro NPoroHa U HeNoCPEeACTBEHHOMO fPorpamMMupo-
BaHWUA YCTpOKCTB

MNMpeacraBneHHuLIn Ha Pue, 2.1 coctas MO cucteMel MAX+PLUS I
ABNATCH NONHLIM KOMNNEKTOM, 06EeCneunBaIoLIUM CO3aaHKe Norkye-
CKUX An3aitHOB AN1A yCTPORCTB dupmbl Altera ¢ NporpammMupyemoii fio-
rMKoi, B TOM Yuche ceMeiicTBa ycTpoiceTs Classic, MAX 5000, MAX
7000, MAX 9000, FLEX 6000, FLEX 8000 n FLEX 10K WHdopmauun o
ApYrux noafepXvBaeMoix CEMENCTBaxX YCTPONCTB hupmMbl Altera Npu-
BejeHa B daiine read.me B cucreme MAX+PLUS II.

Tabnuua 2.1. CTpykrypa cHcTeMHoro katanora \maxplus2 cuctembt MAX+PLUS It

Noaxaranor Onucaxue

\drivers CoiepxuT apaiBeps yTpodicTs 418 cpeas WINDOWS NT (TonEKO 1% MHCTNNSHN Ha nnardopme PC B cpene WINDOWS NT)

\edo CofiepxuT nocTaBnAeMule GpupMoil Alfera koMaHaHLE daitns  edc), KoTopsie reHepupyIoT BulXoaHbie dainy { edo) no 3akasy nonb30BaTens /18 3a4aHHbIX YCOBMI Tec-
TUPOBAHUA

\Imf Conepxut nocrasnaembie ¢rpmoii Altera daitnu MakpoGuGRMoTeK ( Imf), KOTOpbie YCTAHABAMBAIOT COOTBETCTBIHE MeXly norudeckuMm GyHKUMAMM NONL30BATENR U 3KBU -
BaNeHTHHIMMW nOrudeckuMu GyHKUMAMH MAX+PLUS 1|

\max2inc Copepxwt Include-daitnb: (dainsl “3aronoBKoB”) ¢ NPOTOTUNAMK GYHKLMIA LA paapabotanHbix GUpMOR Altera MakpodyHKUMA B nporotunax GyHKLMI nepeyMcAsioTcR
NOPTH (BEBOAK) [ MAKPOGYHKLIMIA, PeantaoBaHReIX B TeKCTOBLIX daitnax npoekTa (.1df), HanMcaHHbX Ha fabike AHDL

\max2lib\edif ComepXuT NpUMUTUBH U MAKDOGYHKLIMM, UCTIONL3YEMbIe fif1R NOAL30BATEALCKHX MHTEPgeicoB EDIF

\max2lib\mega_tpm

Cofiep ur MeradyHKLUM, B TOM wicrie GUGAMOTeKY GYHKLIA NapaMeTpiaoBaHHEX MOLynew (LPM) U fclude-Gaint s HYX C COOTBETCTBYIOWMMM NPOTOTUNAMM Ha A3bIKE
AHDL

\max2lib\mf Conepxut MakpodyHKLUK NOAL3IOBATENLCTKHE U YCTapeBlLKe (74-5eries)
\max2Hib\prim CopiepX1 nocTasnseMbie GuUpMoii Altera NpUMUTUBL:
\whdinn\altera Conepxut GubnmoT ey hupMb Altera ¢ nporpaMMHLM rakeToM maxplus2 B aTor naker BXOAAT Boe NPUMUTUBL, MeradyHKLIUM 1 MaKpODYHKUMM cucTeMbl MAX+PLUS I,

NOAAERXMBAEMbe AabikoM VHOL

\whdinn\jieee

Copeput Gubnuotexy ieee nakeros VHDL, B Tom ucne std_logic_1164, std_logic_arith, std_logic_signed u std_logic_unsigned

\vhdinn\std

Coniepxut Gubamotexy std ¢ NakeTaMi CTaHAPTOB M CPEACTE BBC/E/BHBO/A TEKCTa, DIMCARHEIMA B CNPaBOYHUKe MO CTaHfapTaM MHCTUTYTa |EEE Ha nakike VHDL [EEE
Standard VHOL Languags Reference Manual

Tabnuua 2.2. Ctpyxrypa paboyero katanora \max2work cucremb: MAX+PLUS Il

Noaxatanor Onucatine
ConlepXut GainL NpuMepoB, UATOCTPUPYIOWIMX TEMy “KaK UchOoNbaoBaTh A3wK AHDL (How to Use AHDL) B anekTpoxHoM cnpaBouuke (MAX+PLUS Il Help) u B pykoBoacTee
\ahd
MAX+PLUS Il AHDL
\chiptrip Conepxur Bee dainsl obyuaiowero npoekta chiptrip, onucaHHoro 8 pykoBoactse MAX+PLUS It AHDL
\edif Conepxu1 Bee daiinel NpUMepOB, WAnCTpUpYIoWMX 0cobenHocTi EDIF B 301eKTPOHHOM CnpaBoyHuke (MAX+PLUS il Help)
\lutorial CopepxuT uropMaLMonHeIl daiin read.me oByuaioLLIero NpoeKTa chiptrip Bee ¢aiinm, cosfiasaeMbie B npoekTe chiplrip, ONXHL! HAXOAMTLCA B 3TOM NOAKATANgre
Cofilepxur daitnl nprMepoB, UANCTPUDYIOLMX TeMy “Kak UCnonbaoBath sabik VHOL® (How to Use VHDL) B 3nekTpoxHoM cripaounmke (MAX+PLUS It Help) u B pykoBoncTee
\whdl
MAX+PLUS Il VHDL
\verlog Conepxur daiinp NpUMepOB, UNCCTPUPYIOLLMX TeMy "KaK Menonb3oBaTh Rablk BepuduKaLyioHHOro npatokona Verilog HDL' (How to Use Verilog HDL) B aneKTpoHOM cnpaBoy-
Huke {MAX+PLUS Il Help) v B pyxoBopicTRe MAX+PLUS If Verilog HOL
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MABA 2 CUCTEMA NPOEKTUPOBAHWA MAX+PLUS li

Puc. 2.1. Cpena npcektupcsanuns B cucreme MAX+PLUS 11

Komnunsuwa

Beop npoexTta

MAX+PLUS Il Graphic Editor
MAX+PLUS |l Symbol Editor
MAX+PLUS li Text Editor
MAX+PLUS Il Waveform Editor
MAX+PLUS Il Floorplan Editor

AHDL
VHDL -
Verilog HDL Compiler

MAX+PLUS I

Bepudmkauna npoexta
MAX+PLUS !l Simulator
MAX+PLUS It Waveform Editor
MAX+PLUS |l Timing Analyzer

Mporpammuposaxne NJIKC
MAX+PLUS il Programmer
Data |/O

Cucrema MAX+PLUS |l npefinaraet nonkbiil cnekTp BOZMOXHOCTEN
NOTMMECKOro aMaaiiHa pasHooOpasHLe CpeacTsa ONMCaHWA NPOEKTOR C
MEPAPXMYECKORA CTPYKTYPOA, MOLLHBIN FIOrMYECKHIA CUHTE3, KOMIMAALMKIO
€ 380aHHbIMW BPEMEHHEIMW napameTpaMm, Pa3feneHmne Ha yacTu, hyHK-
LUOHBNbHOE U BPEMEHHOE TECTUPOBaHWE (CUMYNALMIO), TECTUPOBaHWE
HECKONbKWX CBA3AHHLIX YCTPOUCTB, aHanna BpeMEHHSIX napaMeTpoB cu-
CTeMbl, aBTOMATUNECKYIO NOKaNW3aLMIo OLWWMBOK, a TakKe nporpamMmu-
poBaHWe W BepuduKaLMio yeTpoicTB B cucteme MAX+PLUS Il MoxHo
KBK yUTaTh, TaK M 3anceiBaTh ¢ainel Ha aavike AHDL K daiinel Tpaccu-
poeki B popmare EDIF, ¢aiine Ha sabikax onncannus annapaTypsl Verilog
HDL n VHDL, a Takxe cxemHbie daiinsl OrCAD Kpome Toro, cvctema
MAX+PLUS It yutaer b aine TPaccupoBkm, coaaaHHie ¢ nomolsio Mo
Xilinx, n sanuceiBaet daitns 3anepxek B dopmate SDF ans ynoberaa
B3aMMOAEACTBURA C NaketaMi, paboTalowUMu € aPYrmMK NPOMBbILLINEH-
HBIMW CT2HAApPTaMN.

CueteMa MAX+PLUS Il npeanaraet nons3osatenio Sorarblit rpadu-
4ecKUi nHTepdeinc, NONONHEHHLIA MNAKCTPUPOBEHHOR ONEPATUBHOM!
cnpaBoyHOA cucteMoit B nonwnylo cuctemy MAX+PLUS Il BxopgsT 11
BHEAPEHHBLIX B cMCTeMY npunoxennii (Puc. 2.2) CoBOKynHOCTL Ue-
papxi4eckn cBA3aHHbIX ¢hainos npoekTa Design file HaswiBaeTca npo-
€KToMm (project)

BoaMoxHo onucanue npoekra Design Entry B Buae ¢aina Ha f3bike
ONUCaHWUA annapaTypbl, co3pgaHHoro NMbo BO BHELUHEM peaakTope, -
6o B TekcToBOM peaakTope MAX+PLUS i (Text Editor), B Buae cxembl
3NeKTPUYECKON NPUHLMNNANLHON C NOMOLULKD rpadUyecKoro peaakro-
pa Graphic Editor, B BWae BpeMeHHOM auarpamMmel, CO3aaHHOMR B CUr-
HanbHOM pepakTope Waveform Editor Ons ypobGctea paGotel €O
CNOXHbLIMK HepapXU4ecKuMmK NPoeKTaMu KadXaoMy Noannaaiiny MoxeT
6bITb CONOCTABNEH CUMBON, PeAaKTMPOBEHUE KOTOPOro NPov3BOgMTCA
€ noMoLLkio rpaduueckoro peaaktopa Symbol Editor Paamewenne ys-
nos no /16 « eeiBogam NC BLINONHAIOT ¢ NOMOLLIO NOYPOBHEBOrC
nnanrpoBLUKKa Floorplan Editor.

Bepudukaums npoekra (Project verification) Beincpnaercs ¢ nomo-
Lblo cumynatopa (simulator), pesyneratel pabore KoToporo ynobto
NpPoOCMOTPETL B cUrHansHOM penaktope Waveform Editor Tecrogbie
BO37€MCTBMA CO3/1aI0TCR TakXKe B CMrHAaNbHOM pepakTope

KoMnnnaunua npoekra, BKNIOYaA N3BNeYeHe cnicKa coeguHeHUA
(Netlist Extractor), noctpoexue 6asbl pnaHHLIX npoekra (Data Base
Builder), noruseckunii cuntes (logic synthesis), MaBnevenue Bpeme-
HbIX, GYHKUMOHANbHBLIX NapaMeTpoB npoekTa (SNF Extractor), paabue-
HWe Ha wactu (Partioner), Tpaccuposka (Fitter) n ¢popmuposanue
¢$aiina nporpaMMMpoBaHnA UNK 3arpyakn (Assembler) Beinonnaoren ¢
NOMOLLLID KOMUNATOpa cucTemel (Compiler)

Pue. 2.2. Npunoxenns B cucreme MAX+PLUS Il

Beop npoexTa Beop NpoexTta
MAX+PLUS Il Compiler
MAX+PLUS I MAX+PLUSI Compiler Netlist | | Database Logic
Text Editor Graphic Editor Extractor Builder Synthesizer
MAX+PLUS Il | | MAX+PLUSII Functional, Timing y
Waveform Editor} | Symbol Editor ortinked SNF | [Partitioner | Filter
MAX+PLUS I EDIEVRDLE 1 [ pegign
Floorplan Editor J\Vﬂb’ﬁ‘griﬂm Doctor Assembler
MAX+PLUS I
Message Processor
&
Bepudpmnkaums Hierarchy Display MporpammMnpoBaHne
MAX+PLUS iI
Simulator
MAX+PLUS I
Programmer
MAX+PLUS || MAX+PLUS I
Timing Analyzer | |Waveform Editor
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MMABA 2. CUCTEMA NPOEKTUPOBAHNA MAX+PLUS I

HenocpeAcTBeHHO NPOrpaMMUPOBaHKe NK 3arPY3Ka KoHpurypa-
UMK YCTPOWCTB € UCMoNb3oBaHWEeM COOTBETCTBYIOLLEro anfapaTHoro
oBecne4eHUR BLINOAHASTCA € WCNONLICBEHUEM MOAYNA NporpamMmMaro-
pa (Programmer)

MHorMe xapakrepHoie 4epThl 1 KOMaHabl — Takue, KaK oTKPbITHe
¢ainoB, BBoA Ha3HaYeHW YCTPOMNCTR, BLIBOLOB 1 NOrMYECKIX SNeMeH-
TOB, KOMIUNALWA TeKyLLero NPoeKTa — NOXoXW AN MHOrUX NpUnoxXe-
HUiA cucTeMsl MAX+PLUS I, PepakTopel ang pa3paboTKn Npoekra
(rpadurueckni, TEXCTOBLIA U CUrHENLHLIA) UMEIOT MHOrO obliero Co
BCHOMOraTeNeHBIMIt DeAAKTOPAMMU (NOYPOBHEBOro NNaHUPOBAHNUA K
CMMBOMbHBLIA) KaxAkiil peAakTop paspaboTki NpoexTa no3eonaeT Bul-
NONHATL floxoXue 3aja4m (Hanpumep, NOMCK CUrHana uiu cuMecna)
OX0XMM criocoBoM MoXHo Nerko KoMGMHUPOBATL PasHble THILI haii-
NoB NPOEKTa B MePapPXMHeCcKoM NpoekTe, BulGUPan ANA KaxAoro ¢hyHK-
umroHansHoro Onoka ToT GoOpPMaT onMcaHns NPoeKTa, KoTopbid Gonulue
noaxoant MNoctaBnaeman dbupmoi Altera Gonblwan GUGNMCTEKa Mera—
1 MaKpOohyHKUWIA, B TOM YKcne GYHKLUMK U3 BUBNMoTEeKN napameTpusoc-
BaHHbIX Mopeneii (LPM), o6ecnednBaeT LWMPoKe BO3MOXHOCTH BBOAA
AunzaiHa

MoxXHo onHOBpeMeHHo patoTaTh ¢ PasHbIMK NPUNOXEHUAMK CUCTe-
Mol MAX+PLUS Il Hanpumep, MoXHo oTKpbLITL HecKoneKo $aiinos npo-
eKTa U NepeHocUTs MHGOPMALIKID U3 OpHOTrO B ApPYroil B npolecce
KOMIAMNALKMK MAK TeCTUPOBAHURA Apyroro Apoekta Wnu Hanpumep,
fpocMartpuBaTe BCe nepeBO NPoeKTa U B oKHe fIpocMoTPa nepeMe-
LaTLCA € 0aHOro YPOBHA Ha ApYroi, & B OKHe pegaKkropa 6yper NoAB-
nATLCA BuiGpaHHbll BaMu daiin, npuyeM BuI3biBEETCA aBTOMaTHUYecKn
COOTBETCTBYIOLLMIA PefaKkTop ANA Kaxaoro ¢aiina (Pue. 2.3)

OcHoBoii cncreMol MAX+PLUS [l aBnsieTcd koMnaunaTop, o6ecneyn-
Ba/OLLMIA MoLUHbIe cpepcTBa 06paboTKK NPoeKTa, Npu 3ToM MOXHo 3a-
AaBaTb HYXHbIE pexXuMmbl pabeThl KOMIUNAToOpa ABToMaruyeckas
noxkanusauua olWWBKK, Bbigava coobLueHUA U 06LUMPHARA JoKyMeHTa-
umns 06 oWwMBKax YCKOPAIOT K 06nervaloT NPoBeseHne NSMEHEHWA B An-
3ailHe MoXHo co3naBaTh BeiXoaHbie $ainbl B pasHbix hopMaTax ans
pa3HblX Lenei, Taknx, Kak pabora hyHKUMWIA, BpeMeHHbIX NapamMeTpoB 1
CBA3M HECKONBKUX YCTPOACTB, aHaNn3a BPeMeHHbIX NapaMeTpos, npo-
rpaMMupoBaHna yocTpoiicTBa

Punc. 2.3. Uepapxu1ueckvii npocmoTp NpoexTa
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subdesign sint2
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BEGIN
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input;|
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MABA 2 CUCTEMA NMPOEKTMPOBAHNA MAX+PLUS I

2.2, NPOLIEQYPA PA3PABOTKM NPOEKTA

Mpouenypy pa3paboTku HOBOIO NPoeKTa (project) oT KOHUERLWK [0
3ageplleRHA MOXHO YNPOoLLIEHKO NPeACcTaBUTb CheayiollnM o6pa3om

— co3paHune Hosoro daina (design file) npoekTa nnu nepapxuyec-
KOA CTPYKTYPbI Heckonbkix haiinos npoekta ¢ MCNONb30OBaHWMEM paa-
MMuHBIX pefakTopoBs paapaboTkn npoexTa B cucTeme MAX+PLUS I, T e
rpadmryeckoro, TEKCTOBOIO M CMIHANBHOIO PefakTopos,

— 3aflakne WMeHW dhalna npoekTa BepxHero ypoeHa (Top of hierar-
chy) B ka4yecTEe MMeHW npoekTa (Project name);

-- Ha3Ha4yeHhne cemeictra [JINC pna peannsaymm npoekra Monb-
3oeaTe/lb MOXeT caM Ha3Ha4MTh KOHKPeTHOEe YCTPONCTBO AW Npeao-
CTABMTL 9TO KOMMWUAATOPY, ANA TOro 4To6bl OUEHUTL Tpebyemble
pecypchr,

— OTKpLITHe okHa koMnunaTopa (Compiler) n ero aanyck RaxaTmem
kHoMkM Start oA Havana koMnunaurMn npoekTa Mo Xenaxuio nonb3o-
BATENA MOXHO NOLK/HOUYMTb MOAYNb MIBNIEYEHNA BPeMeHHbIX 3agepXeK
Timing SNF Extractor ana coapanmns danna passoaki, NCNoMb3ayemoro
Npy TeCTUPOBAHMM BpeMeHHbIX NapaMeTpoR,

— B CNlyqae ycnewHon KOMNWA[UMKM BO3MOXHO TeCTUpOBaHWe U
BpeMeHHOW aHanka, pNa NnpoBefeHUA KOTOPOIro HeoBXOAUMMO BeINOA-
HWTE ClleaylolWne feACTENA
¢+ Lna npoBegeHns BpeMeHHOro aHannsa oTKpbiTh okHO Timing Ana-

lyzer, eifpaTh pexXnM aHanM3a u Haxarb KHonky Start,

¢ nn5 NPOBEeAEHUA TECTUPOBAHUA HYXHO CHavana co3pgaTh TECTOBLIN
gekTop B daitne KkaHana TectTuposaHnA (.scf), Ronbayacs cMrHans-

HbiM pefakTopoM, Wnu B danne sekTopa ( vec), NONL3YACkL TEKCTO-

BbIM PefakTopoM 3aTem OTKPbITb OKHO OTNaguyMka — CUMynfaTopa

{(Simulator) n HaxaTe KHONKy Start,

— NporpaMMUpoBaHMe UAK 3arpyaka KoHdMrypauun suinonHaeTes
nyTeMm 3anycka MoAyna nporpammaropa (Programmer) ¢ nocnegyio-
Lieil BCTABKOW YCTPOMCTRA B NPOrpaMMUpyIoLLMA afanTep nporpamMMa-
Topa MPU (Master Programming Unit) nan ¢ NOMOWbIO NOAKNIONEHUA
ycTpoiicTe MasterBlaster, BitBlaster, ByteBlaster vnu kabens aarpyaku
FLEX {(FLEX Download Cable) k ycTpoHcTRY, NpOrpaMmMipyemMomy B cu-
cTeme,

— sbiGop kHonku Program Ans nporpaMMUpoBaHns YCTPORCTE €
namaAtbio Tuna EPROM nnn EEPROM (MAX, EPC) nu6o BoiSop KHOMNKK
Configure Ana 3arpyaku KoHdUrypaunum ycTponcTea ¢ NAMATLIO TUNA
SRAM (FLEX)

Huxe SynyT nogpobHo paccMOTpeHsl OCHOBHEIE 3/1eMeHThl pa3pa-
BoTkn NpoexTa B cucTeMe MAX+PLUS (I

Cuctemy MAX+PLUS Il MOXHO 3anycTHTb ARYMA cnocoBaMun Lenk-
HYB ABaX/bl NeBOA KHONKOW MbilK Ha NUKTorpamMmme MAX+PLUS il nan
Hafpae maxplus2 B KOMaRAHOW CTPoOKe

Mpw aanycke cuctemsr MAX+PLUS Il aBTOMarnyeckn oTKpbIBAETCA
ee [NaBHoe OKHO, MeHIo KOTOPOro oXsaTbiBaeT BCe NPUIOXEHWA CUCTe-
Mbt MAX+PLUS Il {cm Puc. 2.4)

Puc. 2.4. NaBHoe O0KHO cnucTembl MAX+PLUS ||

any object orword that you click on with Bution 1 - .
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IMABA 2. CUCTEMA NPOEKTUPOBARNA MAX+PLUS I

B BepxHeW yacTu OkHa oTOGpaxaeTcs MMS NpoexTa W Texyllero
dalina npoexTa. 3aTeM cnepyeT CTpoOKa MeHIO, NOA Hel NaHeNb OCHOB-
HbIX MHCTPYMEHTOB CUCTeMul, 06ecnednBalollas GbiCTPbIA BbI3OB ee
KOMNOHEHTOB

B HuxHeli HacTy 3KpaHa pacnonaraeTcq cTpoka Noackasky

Bbi30B KOMNOHEHTOB CUCTeMbl yOOGHO NPON3BOANTL Yepe3 OKHO
mehio MAX+PLUS [, npepcTasneHHoe Ha Pue. 2.5.

Puc. 2.5. OxHo meHio MAX+PLUS |I

fo

PaccmoTpum noapoBhee meHio MAX+PLUS Il (Pue. 2.5) NO cucre-
Mbl MAX+PLUS I copepXunT 11 NPUNOXeHWiA 1 rmaBHyio ynpasASKioLLyIo
060onouky. Pasannynbie npunoxenns, obecnednsalolme cosgaHne gain-
NOB NpoeKTa, MOryT 6biTh aKTUBU3UPOBAHBl MTHOBEHHO, YTO NO3sonaeT
Nonb3oBaTenio NepekiodaTbCa MEXAY HUMMK LLIeIHKOM MBI 1UNu C No-
MOLLBIO KOMaHg, MeHIo B aTo xe BpemMa moxeT paboTaTb OgHO M3 (hOHO-
BbIX NPUNOXEHWA, HanpuMep KOMRWAATOP, CHMYNSTOP, BpemeHnHol
aHanraarop 1 nporpammMarop OOHY 1 Te Xe KOMaHObl PasHbiX Npunoxe-
HWIA paboTaloT 0aMHaKoB0, HTO o6neryaeT 3afaqy paspatoTky NpoekTa

OKHO n0BOro NPUAOXKEHUA MOXHO CBEPHYTb 00 NUKTOrPAMMbI, He
3akpbiBaf NPUNOXEHNA, a 3aTeM CHOBa passepHyThb ero 3TO NO3BONS-
€T nonb3osarenio padoTaTbh 3¢pOEKTUBHO, He 3arpomoxgan pabo4uni
aKpaH

B Ta6nuge 2.3 npusegeHsl MUKTOrPaMMbl ¥ ONMCAHNE NPUNOXEHWUIA

Ha Pue. 2,3 npounniocTpuposaH pabounitl MOMEHT MHOIOOKOHHON
pa3apafoTku auaaliHa, Korid Ha aKpaHe OAHOBPEMEHHO OTKPLITHI OKHO
0630pa nepapxum 1 TeKCTOBOrO pegakiopa

Mepep TeM xak HauaTe paboTaTk B cucTeme MAX+PLUS II, cnepyet
NOHATbL pa3Huuy Mexay daitnaMmu npoexta (design-file), cnomora-
TeflbHbiMK dahnamn 1 NpoeKTammn

daiin npoexta ~— 370 rpadUHECKUin, TEKCTOBbIA AN CUTHAABHLIA
¢dain, coanarkbIi ¢ NOMOLLLIO rpadUyecKoro UK CUrHANLHOMO penak-
TOopa crucTeMbl MAX+PLUS Hl unu B nioGoM apyrom MCnonbayioulem Npo-
MbilLNNeHHble CTakAapThi CXeMHOM 1N TEXKCTOBOM penaKkTope, Nbo npu
nomolw nporpammel netlist writer, uMetollelicg B nakeTax, noanep-
xusaiolumx EDIF, VHDL v Verlog HDL 3T0T ¢halin cogepxuT ROMVKY A
npoexta MAX+PLUS Il u o6pabaTsisaeTca koMRMAATORPOM KoMnunaTop
MOXeT aBToMaTh4eck o6pabaThiBaTh cnegylolme dannbt NpoexTa

— rpadpmdeckue dainsi npoexta (. gdf),

— TexcToBble ¢aiinsLl npoexTa Ha asbike AHDL (. tdf),

— CUrHafbHble dains npoexra (.wdf),
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— ¢haiinbl npoexTa Ha a3bike VHDL (.vhd),

— ¢aiinel npoekTa Ha aasbike Verlog (.v);

— cxemHble ¢paiinel OrCAD (.sch);

— BxoaHtie ¢pains EDIF (edf),

— ¢aiinsi popmara Xilinx Netlist (.xnf),

— ¢annsi Npoexra Altera (. adf);

— ¢ainsi undposoro aptTomara (.smf).

BcnomorarencHuie ¢aiins — aT0 dahnbl, CBA3aHHLIe C RPOEKTOM
MAX+PLUS |l, HO He ABNAIOLLMECA 4ACTbIO MepapX1HYecKoro gepesa
npoekra BonAbWKMHETBO Taxkx Haknos He COOAEPXNT ONVCAHNA florye-
ckirx GyHKuWA npoexTa. HekoTopble N3 HUX CO3NAI0TCA aBTOMaTUYeCcKN
npunoxeHveMm cuctemsl MAX+PLUS Il, gpyrue — nonbaosaTenem.
Mpumepamy BCNOMOraTenbHbIX hainos ABAAIOTCA (hainbl HasHade KU
v xohdwrypauun (.acf), cumeonbHble dalinbl (.sym), dalinel otyeTa
{.rpt) 1 pahnel TecToBLIX BEKTOPOB (.vec)

lIpoexT cocToUT M3 Beex ¢alnos nepapxnHeckoi CTPYKTYph! Anaaii-
Ha, B TOM YACAe BCNOMOraTenbHbIX 1 BbIXOAHbLIX hainos MiMeHem npo-
exTa fAsfgeTca uMa ¢aiina (ghjtrnf) BepxHero yposHsa 6ea pacluvpeHns
Cuctema MAX+PLUS |l sBbinonHaeT koMRunaumio, TecCTuposaHve, Bpe-
MEHHOI! aHanMa u nporpaMMMpoOBaHue cpasy uenoro npoekra, Xora
nonbL30BaTeNk MOXeT B 3TO BpeMs peaakTHpoBaTh ¢pannbl aToro npo-
exTa B pamxax gpyroro npoexta Hanpumep, BO BpeMa xOoMNunauuu
npoekTa project1 nons3osaTent MOXeT pedaKTpoBaTh ero ¢ain npo-
exTa Ha aabike AHDL (TDF-¢aiina), xoTOpbi ABNAeTCA TakXe dhannom
npoexTa project2 v coxpaHaTb ero, 0gHako ecny oH aaxoyeT KOMAKUAK-
poBaTb ero, HyxHo GyaeT cHayana aapath MMA project2 8 kavecTee
WMEHU NpoeKTa

JAng xaxporo fpoekra cnenyeT co3gasaTh OTOeNbHBIA NOAKATANor B
pafouem kaTanore cuctembt MAX+PLUS Il (\max2work).

B cucteme MAX+PLUS Il nerxo nocTynHbl BCe MHCTPYMEHTHE 4Na Co-
3Janna NOrM4ecKoro Npoexra. PaapaboTka NpoekTa yckopaeTcs 3a
cyeT UMeIOLIMXCA CTAaHAAPTRbIX Norudecknx GyHKuMin, B TOM dYuchne
NPUMNTUBOB, MeradhyHKUWA, SUCANOTeKn NapaMeTPU3NPOBaHHbIX MO-
ayneii LPM 1 maxpoghyHKUMIA yCTapesiero Tuna Mukpocxem 74 cepmm
KpaliHe BpegHo cnonb3osaTh ycTapesilive SnSnnoTekn M NepeHocnTb
na [JINC cxemoTexHunky cTannapTHbix TTJ1 cepuid. Cnepyet paspabo-
TaTb NPOEKT uMeHHO nog apxuTekTypy [JIMC ana nonyvyenua G6onee
WKW MeHee pa3yMHbIX peaynbTaTos

CxemHble dainsi NpoekTa co3paloTcs B rpaduryeckom pepakrope
MAX+PLUS 1| MoxHO Takxe OTKPbITb, PefaKTpoBaTb M COXPaHATb
CxeMbl, CO3aHHble CXeMHbLIM pegaxTopom OrCAD,

MpoexTb! Ha Aabikax AHDL, VHDL v Verilog HDL co3paioTca B TEKCTO-
BOM pegakTope MAX+PLUS I nnn nioGom apyrom TeKCToBOM pefaktope

CurHanbHble NPOEKThl CO3QAIOTCR B CUTHaANLHOM pepakTope
MAX+PLUS Il

Maiinel popmatos EDIF v Xilinx, paapa6oTaHHbie gpyrMpM CTaH-
DAPTHBIMKW MHCTpyMeHTaMn cucTembl EDA, moryT 6biTh MROpTHpOBa-
Hbi B cpegy MAX+PLUS I

CxeMHble U TecToBbie hainbl, co3paHHbie B cucteme MAX+PLUS I
(nop, AOC) v nporpammHbix nNaketax ¢upmbl Altera A+PLUS u
SAM+PLUS MoryT 6biTb MHTerprMpoBans B cpepe MAX+PLUS I

HasnaueHua ¢puanyecknx pecypcos AnA nioGOro yana nnm KonTaKTa
B TEKYLLeM NpoeKTe MOryT GbiTh BBefeHsl B Fpacdryeckyio cpeay c fo-
MOLLIbIO NOYPOBHEBOro NnaHnposlmMka, OH coxpanaeT A NpoeKTa Ha-
3HayeHus B ¢aiine ¢ pacwwmpenveM .acf, B KOTOPOM XpaHATCA BGR
TUNbI HA3HaYeHWA pecypcoBs, 30KK0B (Probes) u yeTpoicTe (Devices)
Tax Xe, KaK ¥ KOHDUrypaynoHHbie yeTaHoBKK (ASSIgn) Ang KOMAUNATO-
pa, CMMynaTopa ¥ BpeMeHHOr o aHaan3aropa
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Tabnuya 2.3. Mprnoxenun cucremel MAX+PLUS I

Mpunoxetive BuinonHaeman $yHKUMA
YH
0630p wepapxun — oToGpaXa&sT TEKYULYI HepapXHuackylo CTPYKTYPy (halinos 8 Wie fepesa C BETBAMM, NPESCTABNSIOIMMY COOOI NOARMIAIHY,
Hierarchy MaxHa BviayanbHo onpesenvTe, SeAReTCA v (Gaiti NPOEKTa CXeMHbIM, TEKCTOBBM WM CHTHANHBIM; Kakue dailbi OTKPHTH B aHHbI MOMEHT; Kakue
Display BCnoMoraTenbhbie $aitfibi 8 NPoeKTe AOCTYMHL NOALIOEATENI0 AR PeAAKTMPOBaHYA, MOXHO TakXe HnOCPEACTBEHHO OTKPHTL WY 3aKPHITh O WK
HeCKONbKO (aitnas [,epesa Y BBECTH HAIHAYEHHA PECYPCOB R HIX
Fpaduyecknii pefjakTop — N0asonseT pa3pabaTbigaTh CXemMHbIR NOrMIECKUN Auaaiik 8 dopmare peansHoro aToBpaxeHus Ha axpane WYSIWYG
Graphic Editor [pvmenss paspaGoranHbie Grpmol Altera NPUMATYBE, MEradyHKLMK K MAKPOGYHKLAM B KA4ECT8E OCHOBHLX GNIOKOB paapaBoTky, noNb30saTenk Mo
XET TAaKXe VCNo/b30BaTh COGCTBEHHEE CHMBONK!
Symbol Editor CymBoNLHLIA PefaKTOp — NO3BOMAET PELAKTMPOBATH CYLL{ECTBYIOWME CUMBON! 1 CO3LABATL HOBLIE
TekcToai pepakTop — NO3BOAIRET CO3/ABATH U PEAKTMPOBATL TeKCTOBLE (haink NPOEKTA, HANVICAHHBIE HA A3LIKAX ONVCaHWA annapaTypkl AHDL,
VHDL u Verilog HDL Kpome Toro, 8 3TOM PefiakTopa MOXHO C03/4asaTh, NPOCMATPUBATH 1t peLaKTvposaTh Apyrue daiiny gopmara ASCI, ucnonsaye-
Text Editor Mble Apyrvimu nprnoxeHuAMn MAX+PLUS Il MoxHo coapasarb daiiibi Ha Aabikax HDL v 8 gyrux TEXCTOBbIX PEaKTOPaX, 0GHAKD JaHHKM TeXCTOBN
penaktop cyicTemb MAX+PLUS Il naeT npenmyLiecTea 8 BUE KOHTEXCTHOR CNPAsKY, Bb@NEHMA LIBETOM CHHTAKCHHUECKIX KOHCTPYKLMIA Y rOTOBLIX Wwal
noxog AabKkos AHDL, VHDL 1 Verilog HDL
Waveform CurnanbHbii pefakTop — BLINO/HAET [B0AHYI GYRKUAI 3TO MHCTPYMEHT BAR paapaBoTki naalina u HCTYMEHT 414 BBOJA TECTOBLIX CUTHANO0B U
Editor Hab/I0JeHKA Pe3y/IbTaTOB TECTHPOBAHNA
Moyposiesbii NNAHNPOBLLMK — NOIBONAET [paduuECKiMM CPeACTEAMM JE/laTs HA3HAYGHIUS BLBO/IAM YCTPOMCTEA Y PECYPCOB NIOTHUSCKMX BNSMEH
Floorplan Editor T08 1 G1oko8. MoXHO pelakTHPOBATL PACTIGNIOXEHHE BLIBOLOB Ha YBPTEXE KOPNYCA YCTPOACTBA Y HaaHaYaTh CHTHAN OTAENLHLIM OrMIECKMM 3Ne-
. p ~
MenTaM Ha Gonee nodpobHoi cxeme noruieckol CTpyKTYpHl {LAB view). MOXHO Takxe NpacMaTpHeaTh peaynkTaThl NOCHERHENH KoMNMNALMK
Komnunatop — obpabatbigaeT oriseckne NNOeKTH, paapaboTanHLIe s cemeicTs yeTporicTs Altera Classic MAX 5000, MAX 7000, MAX 9000, FLEX
Compiler 6000, FLEX 8000 1 FLEX t0K BonbluHCTBO 3aaHui BHINONHASTCH astoMariieckn OfIHAKe RONbIoBaTeNs MOXET YRpaBSTb [PCLECCOM KOMIMAALMA
NOAHOCTLIO UMK YaCTUYHO
Simulator CumynaTop - NoasoNseT TeCTHPOBATL NIOTMHECKVE ONEPALIMK 1 BHYTPEHHIOK CHHXPOHWIALMIC NPOBKTAPYEMON NOrMYECKOM CXeMbi BoaMoX Hil TpK
PexumMa TeCTHPOBAHNA: GYHKLWOHANbHOE, BPEMEHHOE W TCTMPOBAHKE HECKOMBKMX COBIMHEHHBIX MEXY CoB0R YCTPORCTB.
Timing Analyzer Axanv3aTop BpeMEHHBIX NaPaMeTPOB — aHAMMANPYeT PaboTy NPOSKTUPYeMoli NOrMHECKOM LieNH ROCIE TOrD KaK oHa BkiNA CHHIS2MPOBEHA U ONTH
MHINPOBaHA KOMNHASTOPOM, NOIBONAET OLIEHWTL 33JEP KN, BOSHMKAIOWME B CXEMe
Programmer fIporpamMmarop — No3ganaeT NPOrpaMM1pOBaTb, KOHOMIYPUPOBATL NPOBOAVTE BEPHAUKALIIO ¥ UCHLITHBATH ycTpoiicTsa dupmbl Altera
WL.‘WN\\ Ny
i
Message Feneparop coobiuenmid — BugaeT Ha akpaH coobuierus 06 ownbkax, ApenynpexIaiLme v MHPOPMALIMOHHBIE COOBLIEHKHS O COCTORHUM APoeKTa
Processor nonb3oBarens v NO3BoNAeT Nob3oBaTeNo aBTOMATAHECKM HAMTH MCTOMHIMK COOBILIEHMS B UCXOLHOM AW BCTOMOraTensHoM daiine (daknax) 8 na-
YPOBHEBOM N/laHe Ha3HAYEHMH,
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Fpadunyeckmne cmBOnsl, NpeacTaBnsaiowme aoboi Tun ¢akna npo-
ekTa moryT GbiTh aBTOMaTHMYeCcKk# Co3faHbl B NoGOM 13 pegakTopos
MAX+PLUS Il, npenHa3HayeHHbIX ana pa3paboTky RPoexTos ¢ NoMo-
WbIO KOMaHAbt File/Crea}e Default Symbo! Command. C nomouwgsio
CUMBONBHOTO pepakTopa MAX+PLUS |l MOXHO pegaKTpoBaTh CUMBO-
Nbl UM co3gaBaTh COGCTBEHHbIE, a 3aTeM NCNONL30BaTh VX B MoGom
cxemHom daline npoekra.

B vepapxvueckoi CTpyKType npoekTa Ha niobom ypoBHe fonyckaeT-
€A cMellaHHOe MCnonb3oBakve ¢ainos ¢ pacliupeHnamn .gdf .tdf
.vhd .v .edf .sch. OpHako daiinsi ¢ paciimpeHem .wdf .xnf .adf .smf
AOMKHbI 6biTh NGO Ha CaMOM HYXHEM HepapXniecKkoMm YPOBHE Rpoek-
Ta, "n60 6biTh eANHCTBEHHLIM (ainom

Cnoco6Gol 3apaHna painoe NpoeKTa NoKa3aHs Ha Puec. 2.6

Puc. 2.6. Cnoco6el onucaHun haiinos npoexTa

Ipaduqeckuii TeKCToBbIA CurnancHblit
pefakTop pefakTop pejlakTop
(Graphic Editor) (Text Editor) (Waveform Editor}
CHMBONLHBIA MoypoBHeBwIA

pefakTop NNEHUPOBLUMK
(Symbeol Editor) (Floorplan Editor}
Ddaiinul
npoexTa

HEEEEDEEEE

¥ pa¢nwacxue daiinel
dnu CHTHANOB Texcroaue cbaﬁnu

Puc. 2.7. MeHio Ha3HaveHWH npoekTa Assign

Bo Bcex npunoxennax MAX+PLUS [l ecTb BOSMOXHOCTb C NOMOLULIO
KOMaHg, N3 mekio Assign (Ha3Ha4nTe) BBOOUTE, pefaKTUpoBaTh U yaa-
NIATb TUNb! Ha3HaYeHWA pecypcoB, YCTPOWCTB ¥ napaMeTpos, KOTOpLIe
yRpaBNAnT KOMNUNALWER NPOEKTa, B TOM YNGCNe NOTMYECKUM CHHTe-
30M, pasfieneHreM Ha 4acTy M NoAroHkoi Ha Puc. 2.7 npencraBneHsl
KOMaHgbl MeHIo Assign Nonb3osaTent MOXET fenaTb Ha3HaueHUA ONa
TeKylero nNpoekTa He3aBMcUMO OT TOFO, OTKPLIT NN Kakoin-HMOYLAb
¢halin npoekTa unn okHO NpunoxeHnii Crnctema MAX+PLUS |l coxpaHa-
eT nHpopMaurio ANA NpoekTa B dainne ¢ pacuipeHvem .act MameHe-
HHWA HaaHaquwﬁ, caenaHHble B OKHE NOYpOBHeBOro nNnaHnposwka,
Takxke coxpaHaioTca B panne ACF. Kpome Toro, MoXHO pegakTipoBarb
¢aiin ACF pna npoekTa B TeKCTOBOM peflakTope

Cnepytlowme pyHKUAN ABNAIOTCA OGWNMK AN BCEX NPUNOXEHUA
MAX+PLUS Il: Ha3HayeHWa ycTPONCTB, pecyYpcoB vl 30HL0B; COXpaHe-
HYe Npeasiayilen sepcri; rnobanbHble ONuKK YCTPOMCTBA B NpoeKTe,
rno6aneHble napameTpbl RPoekTa, rnoGanbHbie TpeboBaHWA K BDEMEH-
HbiM NapameTpam NPoeKTa; MoBaNnbHbIN NOruyecKnit CMHTES NpoeKTa
PaccmoTpum Ux nogpobHee.

Pecypc aBnseTca YacTbIo YCTPOiAcTBa pupmbl Altera, xak, Hanpumep,
KOHTaKT MK NOrMHecknit 3nemMeHT, KOTOPLIA BLINONHAET KOHKPETHOE,
onpepeneHHoe NonbL3osareNem 3agaHre YnpasneHue komnunauven
npoekTa 1 ero BpeMeHHbLIMK NapaMeTpaMin OCYLWLeCTBAIAGTCA C NOMO-
WBI0 pa3nUYHbIX HadHayeHWiA (Assign). CyllecTBYIOT cnegylowme TUnb
Ha3HaJYeHUA

Clique assignment (HasHaqyeHue KN1Ki) 3afaeT, Kakve norudeckue
byHKLMKM BOMKHBI OCTaBaTLCA BMecTe [ pynnypoBKa noruyecxmx gpyHk-
UMA B KNIUKA rapaHTHpyeT, 4TO OHY PeanuayloTCA B OfHOM 1M TOM Xe
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6noxe noryuyeckom cTpykTypbt LAB, 6noke aueex namaTu EAB, B 0gHOM
pAny Nnn ycTponcTee [nA HasakauyeHna KNMKKM NCRONbL3YIOT KOMaHAay
Assign/Clique (Puc. 2.8)

B none clique name 3agai0T uMA Kinku B none Node name 3aaainT
vMs y3ana, Yanst, o6beguHeHHbIe B KAMKW (MHOMOA Ha3bIBaIOT rpynnbl, HO
Tak0oe HauMeHOBaHWe NPUBOAWT K NyTaHWUe C NOHATWEM Ipynnbl B
AHDL) npu xoMnunaumm SyAyT paaMeltiaTeca B npegenax ogHoro /16

Chip assignment (Ha3HaveHue 4una) 3apaeT, Kakue foruyeckue
dYHKUMN [OMKHBE GBITb pean30BaHbl B OQHOM 1 TOM Xe YCTPOICTBe B
cny4ae pa3geneHua NPoeKTa Ha YacTy (Ha HeCKONbLKO YCTPOWGCTB)

Pin assignment (Ha3sHavenue BbiBOAA} HadHavyaeT BXOA, UK BoIXOL,
ONHOM NOrMYECKOR BYHKLMK, TaKOH, Kak NPUMKUTHIE M MeradyHKUUE,
KOHKPETHOMY KOHTaKTY WK BepTUKanNbHOMY (FOPM30OHTaNLHOMY) PARY
BeiBonos NJIMC

Location assignment ( HasHa4YeHue A4eilki) aafaeT pacnonoxeHue
norvyecxon GyHkuun (yana) B koHkpeTHom 13, 3BB nnn BB

Ha3HayeHuA BLIBOAR, 41Na 1 A4elKy BLINOAHASTCA C NOMOLLBIO KOMaH-
nb Assign/Pin/Location/Chip, 0KHO KOTOpOIt NprBeaeHo Ha Puc. 2.9

B nonax AaHHOro OkHa MOXHO 3afaTb HoMep BoiBoga (Pin), norwuec-
Ky10 anelky (LC) unv Gnok (LAB), a Take, ncnonbays kHonkv Change v
Delete, nameHnTb Ha3HauEHNA.

Probe assignment ( HasHavetue 30H4a) npycBarBaeT Nerko aanomMu-
Haemoe yHKanbHOe MMA BXOAY UK BLIXOZY Nornyeckoi dyraxumm. dan-
HOE Ha3HaYyeHWe BecbMa NONe3HOo NPy MOAENMPOBaAHKUK cMCTeMbl [1nA
Ha3Hau4eHKA 30HAA NCNONL3YIOT KOMaHay Assign/ Probe (Pue. 2.10).

Connected pin assignment { HasHavyeHWe coefWHEeHHbIX BbIBOAOB)
3afjaeT BHellHee coeauHeHne OByX nnu Gonee BuiBOOOB Ha CXeMe ROfb-
30BaTens. 3ta MHGOPMALNA TaKKe NoneaHa B pexvume TeCTMPOBaHUA
BPEMEHHBLIX NapaMeTpoB 1 NPY TECTUPOBAHUKN HECKOMBKIX CKOMROHO-,,
BaHHbLIX NPOEKTOB [1NA BLINOAHEHUA HA3HAYEHWA COeAUHEHHDBIX BbIBO-
[0B CNONb3YIOT komaHay Assign/ Connected Pins (Puc. 2.11).
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Puc. 2.8. Haanauenue Khukn (xomaHnpa Assign/ Clique)

k1>l

= chip2_ 1l] Unspecified Pin = 40

lew > chlp_ = ch|p_2__1 0; Qutput PII’! = 4b

FF2 > chip = chip2_10; Unspecified Pin = 4
dg_clk > chip = chip2_10; Input Pin = 83

1g_clk1 > chip = chip2_10; Unspecified Pin =
A1~ echin — chin? 10- lnnut Pin - 70

Local routing assignment ( HaznadveHue MeCTHOM Tpaccupoaky) npu-
ceavgaeT KO3DGUUMEHT Pa3BeTBAEHWUA NO BLIXOQY Yana NoruyecKoro
3nemeHTa, Haxogsllerocs B Tom xe Snoxke LAB uamn xe 8 cocenHem
LAB, cMeXHbiM ¢ BbIOPaHHBIM Y310M, C MCNONb3OBAHMEM OBLIMX MecT-
HbIX CBAZEA MecTHan TpacCUpOBKa TakK Xe NPOM3BOAMTCA MEXAY y3-

nom, NnometleHHbiM B 610K LAB Ha nepudepur ycTpORCTBA, U BbIXOA-
HbiM KOHTAKTOM, C KOTOPbLIM OH COeAunHeH HasHauyeHWe MeCTHOR Tpac-
CUPOBKKM NPOM3BOAMTCH C NOMOLLLI0 KOMaHaH Assign/ Local routing
(Puc, 2.12)
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Puc. 2.10. Metio komanpe Assign/ Probe

Puc. 2.11, Menrw Komanab Assign/ Connected Pins

Connected Pins

Device assignment (HaaHaueHue ycTpo#icTBa) HasnadaeT Twn
MJINC, 8 xoTopoit 6yneT sonnolleH NpoexT ECAKM NPOeKT COCTOMT M3
HeCcKONbKUX YCTPONCTS AaHHas GyHKUMA OcyLLeCTBASeT HazHaAYeH s
4MNOB KOHKpeTHbIM YCTpo#cTBaM MoXHO Takxke sbiSpaTe onunio AUTO
Y NPeAoCcTaBUTh KOMNUAATOPY BuIGPAaTEL YCTPORCTBO M3 33aHHOTO Ce-
MmelcTBa ycTpoicTe (poueccom agToMmaTiyeckoro seiGopa YCTPOWCT-
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Ba MOXHO YyNpasnaTe, 3af,asan Ananason U YMCNOo YCTPONCTB B CeMeit-
cTse. Ecnv npoexT okasanca cnUWKOM SOMbILIMM AJ19 peanuaauui s
OQHOM YCTPOMCTBE, MOXHO 3a4aTh TUR U HUCAO AONOAHATE fbHbIX yeT-
pocTa [Ans sbi6Opa ycTpoilcTea MCNoNbLayeTcA komanga Assign/ De-
vice (Pnc, 2.13)
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Logic option assignment { HashaveHue normeckod onijnmi) ynpasns-
eT CMHTe30M OTOENbHbIX NOrMecKuX GyHKLMA BO BpEMA KOMNUNALMK C
NPUMeHeHeM CTUNA NOIMMYECKOro CUHTE3a KU/ UnK OTOEeNLHLIX onumi
norvdeckoro cuHTesa ®upma Altera obecneuneaer Gonblice Konuye-
CTBO NTOrMYecKNX ONLWIA, a TaKkKe FOTORLIX CTHNEN, KaKObi 13 KOTOPLIX
npepctaenneT coboil cobpaHue yCTaHOBOK ANA NOMMYECKUX ONUMA,
ofbegHeHHOe OQHUM UMEHEM CTUNA crHTe3a (Synthesis style). MNons-
3oBaTeflb MOXeT NPVMEHATL FOTORBLIE CTUAY UNY CO3NaRaTh HOBLIE.
CTvnu cMKHTE3a NO3RONAIT HACTpaKBaTb ONUMKM CHMHTE3a Ha onpege-
NleHHOe ceMeACTRO YCTPOWNCTR, YUUTLIBAA NPH STOM apXuTeKTypy ce-
meficTea [OnA HacTpoiky CTUNel CUHTE3a MPUMEHAETCA KOMaHpa
Asslgn/ Loglc Opticns (Puc. 2.14).

Timing assignment ( HasHaveHue BpeMeHHbIX napaMeTpos) ynpas-
NAeT AOrMYEecKMM CUHTE30M ¥ NOATOHKON OTOEeNbHLIX NOrMYecKMx
GYHKUMA ANA noayyeHWA TpebyeMbix 3HaYeHWiA ANA BpeMeHy 3alepx-
K tpp (BXOA-HETaKTUPYEeMbIA BbiX0L ), teo (CMHXPOCKUTHAN-BLIXOR), tay
{CvHXpocurHan-epeMa yCTaHoBKK), Tuax (HACTOTa CUHXPOCHIHana).
MNonbaoraTens MOXET TaKKe BbiPE3aTh COOMHEHMA MeXay nyTAMH
pacnpocTpaHeHna ANA KOHKPETHOro CurHana v apyrumm syeidxamm
(6nokamu) npoekTa HasHaueHne BpeMeHHbLIX napameTpor 610xa npo-
naeoguTcA no komanae Assign/ Timing Raqulremants (Puc. 2.15)

Kpome NCRonNb3aoBaHKA KOMaHL MeHIo Asslgn HaaHauyeHNs MOXHO
BLINONHATL WeNYKOM Nparoil KHONKM MbilK NC BaiBpaHHOMY yany npo-
ekTa v BuibUpan coOTBETCTRYIOLLEE HAa3HAYeHe BC BCNALIBAIOLLEM Me-
Hio (Puc. 2.16)

MoxHo onpepennTs rnoGansKsie onuyK YCTpORCTBa ANA KOMNUAATO-
pa, AnA TOro 47066l OH X MCNONL30BAN ANA BCeX ycTpoRcTB npu obpa-
GoTke npoexTa ONA pe3epBUPOBaAHNA AONOAHUTENLHEIX BOIMOXHOCTEN
norvky Ha 6ypylllee MOXHO 334aTk NPOLEHTHOE COOTHOLEHNE BhiBOLOE
¥ NOTVHeCcKNX aNfeMeHTOB, KOToPbie A0MKHLI OCTaBaTbCA HeUCNONL30-
BaHHbBIMIK BO BpemA Texkyltel komnunaumy MoxHo Taoke 3aaaTts yeTa-

Pnc. 2.14. Oxnc xemaHawl Assign/ Leglc Options

HOBKM ANnA 6UTOB ONUKMIA YCTPOACTB 1 BLIBOAOB B KOHMUrypaunm ycT-
pPORACTB, NCNONLAYeMOR ANA HeCKONLKKX Lenei. HanprMmep, MOXHO 3a-
0aTs 6UT 3alUThl OT HeCaHKUMOHMPOBAKHOTO CUNTLIBaHWA (Security Bit)
NO yMOMaHMIO MOGANLHBIM, UTO NPenOTBPATAT NUPATCKOE KORKMpPOoBa-
HWe Temonoruy ycTpoincTs, Gaaupylowmxca Ha namaty EPROM vnu
EEFROM.

Timing Regquirements

clkfirst > fmax= 4.5mhz

Puc. 2.15. Oxxc xemangsl Assign/ Timing Raquiremants
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[MABA 2. CACTEMA NPOEKTUPOBAHWSA MAX+PLUS I

Puc. 2.16. HaanayaHna ¢ UCNONL30BAHWAM KOHTAKCTHOIO MeHto

Kemo6bs @237}

Jes
1 v~ 3

MoMWUMO 33 aHKUA NOKaNbHLIX Ha3HaYeHUH, BO3MOXHC 3a5aTb Ha-
3Ha4YeHUR ANA Bcero NpoekTa, UCNonbaya T H rnofanbHulie HasHadeHus
(Global Assigments)

MoxHo BBecTu rnoGanbHule BpeMeHHble TpeBoBaHUA ANS NpoekTa,
3afiaBas o6LMe XapakTepUCTUKK ANS BpeMeHK 3afepXku tep (BXOA-
HeperucTpupyemslil Boixog), teo (CHHXpOCUrhan-soixoa), tsy (CHHXPO-
CUrHan-BpemMa ycTaHoBKK), fmax (4acTOTa cuHxpocurHana) MoXHo
TAKKB yA2MATH COeAMHEHUR Mexay NioBbiMi AByHANPABA@HHBIMU KOH-
Typamu oSpaTHOW cBA3K, LenRMKU NPOXOXAeHUs curHanos Preset (yc-
TawoBka 1) u Clear (yctaHoBka () u ApyriMu uensimu CUHXpOHU3auMK B
nposkTe Jina 2TUX uenel UcnonbayeTcs koManga Assign/ Global Pro-
ject Timing Requiremants (Puc. 2.17)

Puc. 2.17. OkHo xOMmaHps! Assign/
Global Projact Timing Requirements

®naxok “Cut All Bidirectional Feedback Timing Paths® nossosnsert
WCKMIIOHKTE BCe Lienv 06paTHOM CBR3K ANA AByHanpaBeHHbIX B6IBOAOB

®naxok “Cut All Clear & Preset Timing Paths” noasonfeT ynanurb
cOeMHeHUR MexXay BceMu uensamn cbpoca u NpedycTaHOBKU NpoeKTa

naxok “ignore Timing Assignments Durning Fitting” noasongeT 3any-
cTMTb TpaccupoBILUK (Fitter) 6ea yyeTa BpeMeHHbIX Or paHU4eHWA Npo-

exta Korga aTtoT dpnaxok cOpolleH U 3afaHbl BpeMeHHble napaMeTpsl,
TO OCyLIECTBARETCS TaK HagbiBaeMbli YNpaBnsemblid cUHTe3 (time dri-
ving synthesis)

Ma coBCcTBEHHOro OnLiTa 3aMeTUM, YTO B Havafe, A8 yCKOpeHus
KOMNWUMSLUMKA, cfiefyeT Bui6paTh 3TOT GaxokK, a B ganbHehlleM, Npw
“BpifiKabIBaHUK” NpoexTa, c6pocuTh CrnefyeT NOMHUTBL, YTO yNpasnse-
Mbiit BpeMeHHO CUHTe3 BOIMOXeH TOMbKO A YCTpONcTs FLEX, AnR
ycTpoicTs MAX BpemeHa 3agepXeKk NpejonpeeneHs 1 B Cly4yae Ha-
3Ha4YeHWH BpeMeHHbIX NapaMeTpOB NPOKCXOOUT TOMEKO UL RpOoBep-
Ka COOTBeTCTBMA NOAYYEHHBIX NPU CUHTE3e NapamMBTPOB 3a/JaHHbIM

MoxHO coenaTk rnobanbHble yCTaHOBKK A% KOMNUASTOPA B YACTU
NIGFMHECKOro CUHTeaa npoekTa MOXHO 3aAaTh WCNOMb3yeMblid No
YMOMUAHMIO CTWNb NOrMHECKOro CUHTeaa, onpeaenuTL KpuTepui onTu-
Muzaummn nu6o BeicTpodeict ue (Speed), NGO 3aHUMaeMbiM MeCTO
Ha kpuUcTanne (Area), AaTb yKa3aHUA KOMNUNATOPY NO BEIGOPY aBTOMA-
TUHeCKUX roGanbHLIX CUrHANOB ynpasneHus, Takux, kak Clock (Takto-
Bhilt), Clear (yctaHoska (), Preset (ycraHoska 1) u Output Enable
(paspBllenue BbIX0Aa) MOXHO Takxe BbiGpaTb ANS KOMNWAATOPa pe-
XUM CTAHJAPTHOrO UK MHOrOYpOBHEBOro CUHTe3a, pexum KoaupoBa-
HUR UKuGpPOoBOro asTomara ¢ 1 NpuU NOAKMIOHEHUU NUTAHUR, 8 TaKXe
pexum aBTOMaTUHeCKOM ynakoBkk perncTpos KpomMe TOro MOXHO Bbi-
6paTh BAPUAHT aBTOMATHHECKON peanuaaunu Noruk B ObICTPbIX BXOA-
HbIX WK BbIXOAHBIX NOrMYECKWUX 3neMeHTax U fyeikax BXxoga/sbixoaa
(Slew rate), BoiBOAAX € OTKPbITIM CTOKOM (OpBN drain pins) u 6nokax
aueek NnamaT EAB [na Ha3HaveHUR rnobasnbHeix NnapaMeTpoB noruye-
CKOro CMHTe3a KCNonb3ayloT KomaHay Assign/ Global Project Logic
Synthesis (Pnc. 2.16)

KHonka “Define Synthesis Style” neasonsieT geibpaTh Sonee TOHKUe
napamerpbl cTUAs cuHTeaa (Puc. 2.19)

Kak BugHO 13 Puc. 2.19, BO3MOXHO BbI6paTh UMA CTUNA, cnocob
peanuaauum 1 MaKCUMarbHYIO AMMHY uenodek nepeHoca u kackanupe-
BaHWA, cTeNeHb MUHMMU3aUMK norudeckux GyHKUKA 1 Apyrue Napame-
Tpbl CUHTE3a

KHonka “Advanced Options” nossonfaeT BblGpaTb NapaMeTpbl CUHTe-
3a B AKaNoroBOM OKHe, NpBedeHHOM Ha Puc. 2.20.
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Phc. 2.16. Oxso komanabl Assign/ Global Project Loglc Synthesls

Global Project Logic Synthesis

Puc. 2.19. Onpenenexue cTUna cUHTe3a

Define Synthesis Style

Puc, 2,20. OxHo “Advanced Opticns”

L S RRSURVE

Advanced Options
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2.3. PEQAKTOPBI MAX PLUS 1f

Bee naTs pepakropos MAX PLUS Il v Tpu pepaKkTopa co3narna daii-
na npoekTa {rpacdr4ecKnii, TEKCTOBbIA M CUIHANLHLIA) UMeloT 06Lre
(bYHKUMK, Takue, KaK, HaNp1UMep, CoOXpaHeHWe Y BLI30B ¢aina Kpome
Toro, npunoxenna pegakropa MAX PLUS 1l umelot cneayiowme obuve
byHKUMM:

— cosgaHpe Qaitnos cuMBeonoas u Gainos ¢ NpoToTUnamy GyHKUni
{Include-painei), (symbol and include file generation);

— nouck yanoa (node focation),

— TpaBeps nepapxu4eckoro gepesa (hierarchy traversal),

= BCN/biBaIOWME OKHA MEHIO, 3aBUCSLLEro OT KOHTEKCTa (context-
sensitive menu comands},

— BpeMenHoi aHanus { Timing Analysis),

— NOKUCK U1 3aMeHa QparMeHTos Tekcta (Find & Replace Text),

= OTMeHa nocleaHero wiara pefakTUPOBaHNS, ero RO3BPAUCHUR,
8bIpO3Ka, KONMPOBRaHue, BcTaska u yaanenue solOpaHHbiX dparMeH-
ToB, O6MeH (pparMenTamMmn Mexgy npunoxernnsmu MAX PLUS il unu
npunoxenuamu Windows (Undo, Cut, copy,Paste & Delete);

— nevars (print)

Ha Puc. 2.21 noka3aHo okHo rpadvueckoro pegaktopa (Graphic
Editor) MAX PLUS Il, o6ecneunsaioulero npoexkTMposalie B peanbHOM
dopmMaTe n3obpaxenma (WYSIWIG) B Hem moxHO co3nasaTb HOBLIE
¢dakhnu (komaHga New ua menio File), BoianisaeTea rpaguyecknin pe-
paxkTop n3 meHio MAX PLUS I,

Fpaduueckue dalinsl npoekTa (.gdf) nnn cxemume daiins OrCAD
{.sch), coapaHHble B faHHOM rpaduueckom penakTope, MOryT BKAIO-
yaTb No6yIo KOMGHUHALMIO CUMBO/NOE NPUMWUTUBOB, MeradyHKUMA 1 Ma-
XPOdYHKUMA CUMBONBI MOMYT RpeacTasnaTs coboi nioboh TUR dbalhna
npoexTa (.gdf .sch .tdf .vhd ,v .wdf .edf .xnf .adf .smf) Yuusep-
€anbHOCTb rpadMuecKoro penakTopa xapakTepr3ayeTca ceaylowmMmm
yepramu,

1 MHcTpymeHT BeiGopa (“cTpenka®) obneryaeT paapaboTKy npoek-
Ta OH RO3BOMAET ABWFaTh ¥ KONWPOBATL OGLEKTHI, a Takxe BBOOWTL
HOBble CMMBONE! Korpa Bel NomeLllaeTe ero Ha BulBOA UKW KOHel, K-
HWW, OH aBTOMaTUHeCKN Npeobpa3yeTes B MHCTPYMeHT pUCOBaHUA Op-
TOTOHAMbLHbIX SIMHWA ECnK UM LLenKHYTs Ha TeKCTe, OH agTOMaTHUYECKH
npeobpasyetca B MHCTPYMEHT pepaKkTUposaHna Tekcra

2 CWMBONbI COeAUHAIOTCA CUMHANLHLIMIA TMHUAMKA WU JIMHUAMIN
WwuH (bus), koTopble npencTasBnAlOT coBoll HEeCKONbLKO MorMyeckn
CrpynNMPOBaHHLIX Y3N0B Y3noMm Ha3biBaeTCA MMeHOBaHHbLIA BXOg, Uni
BbIXOM, NOrUYeCKOro NPUMUTIBA, Makpo— MK MeradyHKuMi. Korga Bhl
Np1ceariBaeTe yany UMs, Bbl MOXETe COSAMHWTL ro ¢ APYrMMU yanamu
WY CUMBONEMW TONLKO NO UMEHW LUIKMHEI COSQUHAIOTCA NO UMEHM, HO
BO3AMOXHO W ux rpaduteckoe coeguHeHne

3 lMonbaoeaTens MOXe: NepeoNpPeaeniTs ROPTH, MCNOAb3YEMBbIE B
KaxpoMm oTAensHOM NpUMepe CUMBOSIa Mera— 1M MakpogyHKLMK, a
TaKxXe MHBepPTUPOBaTL 1X [1pK aTOM Ang yKa3aHWA MHBEPTUPOBAHHOIO
nopTa NOABUTCA KPYXOK, 0803HavaloLMia MHBEpCKIo

4 MoxHO BbIBpaThk HECKOMBKO OGLEKTOE B NPAMOYIFONLHOIN o6nacti
1 pefakTpoBaTh UX BMECTE UKW No oToensHocT. Npw nepemelteHnn
BbiGPAaHHOR 06nacTV CUIHaNLHLIE CBA3W COXpaHSIoTCA

5 [Ang kaxnoro cMMBONa MOXHO NPOCMaTPMBaTL HA3HAYEHWA 30H-
BOB, BLIBOAOB, PACNONOXEHWUA, YHANOB, KWK, BPEMehHbIX lapaMeTpoB,
MECTHYIO TPaCCMPOBKY, NOrMYecKne OnUMKM U Ha3Ha4YeHUs NapamMeTPos
Ona obneryexna TecTpoOBaHWA MOXHO TakXe cO30aTb Ha3HAYEHUA
Fpynn BbIBOAOB, KOTOPLIE GYAYT ONPEnenaTh CoeaNHeHNA BHelHero
YCTPOICTBA Mex Ay BuiBOgamu
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Puc. 2.21. Npadunyeckuit pepakrcp MAX PLUS I

%3 MAX+plus Il - c:\max2work\demodulator\hin1\dem0EbS - [demD6b5. gdf - Graphic Editor]
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NocTaenaenste GupMon Altera NPUMATUBSLL, Mera- U MakpohyYHKLIMK
cokpawaloT Bpemn paspabotku guzaiiHa lonsacsarent MOXeT Takxe
€03/aBaTh CBOW COBCTBEHHbIe BubnuoTekun GyHkUmiA Mpu pegakTupo-
BaHWW CUMBONA UMK BOCCTAHOBNEHWW @ro No YMONYaHWIo MOXHO asTo-
MaTH4HeCKU CO3AaBaTh BbiGpaHHble MprMepbl Wk BGe NpUuMepbl 3Tere
cumsofia B ¢aiine B rpadpuyeckoM pepakTope

Ipadudeckuir pepaxrop oGecrieynsaeT n MHOrO APYIUX BO3MOXHOC-
Teit. Hanpumep, MOXHO yBefudMTL UK YMeHbLWUTL MacwTab oToGpa-
KEHUA Ha 3KpaHe 1 yBWaeTb An3aitH LLeNukoM Wiv Kakylo-nnbo ero
petans. MOXHO 8bIGMpaTh rapHuTypy W passmep wpudTa, 3apnasaTe
CTUNK AMHWIA, ycTanasnueatb u 0ToBGpaXarb Hanpasnaowme MoxHo
KONMPOBAaTh, Bbipe3aTb, BCTABMATL U YAANATL BbibpaHHble GparveHTyl,
nonyyaTh 3epkanbHoe oTo6paXeHue {BepTUKaIbHOE Wk FOpr3oHTaNb-
Hoe), Nosopaunsath BoldeNeHHbIe dparrMerTsl Ha 90, 180 uan 270 rpa-
AycoB; 3afaBaTb pa3Mep, pasmelleHne TeKywero AMcTa cxemul no
BEpPTUKASW UM FTOPU3OHTaNN.

Ha Puc. 2.22 npepcTtasieHo OKHO CUMBOMLHOIO pefakTopa cucTe-
mbl MAX PLUS 1l, ¢ nomMowbio KOTOROTO MOXHO NpocMaTpusaTe, Co3aa-
BaTh U PEAAKTUPOBATL CUMBOS, NpeAcTasAsiowni coboi Nornyecky
cxemy. B Hem mMOXHO cosflaBaTth HoBbie (aitntl (koMaHaa New 13 MeHio
File). BuianiBaeTca CUMBOILHLIA pegakTop 13 MeHio MAX PLUS II

CumMBONbHBIA dain uMeeT To Xe UMSA, 4To 1 ¢aiin NpoekTa, u pac-
wupenve .sym KomaHpa “Creat Default Suymbcl” menio File, koTo-

pas ecTb 8 rpaduiecKoM, TEKCTOBOM 1 CUIHANbHOM pefakTopax, co-
3paeT cumson ana nio6oro daitna AulaitHa. CUMBO/ILHLIA pefakTop
o6nagaeT cneayiowMMn XapakTepuctTukamu

— MOXHO NepeonpenenuTs CUMBON, NpeacTasnsAicwmii Gain npoekTa,

— MOXHO CO3[,aBaTh U PeJaKTUPOBATL BLIBOALI U UX UMeHa, paspa-
GaTbiBas BXOAHbLIE, BbIXOAHLIe U ABYHANpPasneHHble KOHTaKTb, a TaKkke
3afasaTh BApUaHTLl BEOAA CunmBoNa 8 daitn rpadu4eckoro pepakTopa
¢ oToBpaxeHueM Ha 3KpaHe UMeH BbIBoACE Ak Ge3s oTOGpaxeHus, C
OTOGpaXeHWemM NONHOMO WK COKPALLEHHOTO UMeHn TakuM oGpasoM,
MoAHOE UMA NOPTA U MMA, OToBpaxaemoe B daine 8 OkHe rpapuyec-
KOro pepaxTopa, MOryT GbiTb pas3HbIMu,

— UMeHa BLIBoAOS aBToMaTUHECKU AYyGNUPYIOTCA 38 rparnLy ClM -
pona PenakTUpOSaHWIO nognexar TO/LKO WnMeHa BHYTPW rpaHulibl
cumBona. MiMeHa CHapYXW HeNb3A MeHATL, OHW MPOCTC WANICTPUPYIOT
coeVHEHWE BLIBOAOS,

— MOXHO 33aTb 3HAYEeHUA NapaMeTPos U UX 3HAYEHWA NC YMI MaHuio,

— ceTKa v Hanpasnaiowmue NOMOratoT BbiNONHUTE TOYHOE BLIPABHK-
BaHue 06beKTos,

— B CUMBONE MOXHO BBOAUTL KOMMEHTAPUWN UMK NOMe3HbIe 3ameya-
HUA, KOTOpbIe TaKXe NOSBATCA NPk BBOAE CUMBONA B ¢haiin B rpaduye-
CKOM pepfiaKTope

Ha Puc. 2.23 nokasaHo OKHO TeKCTOBOro pejaktopa MAX PLUS i,
KOTOpLIA ABAAETCHA TMOKUM MHCTPYMEHTOM ANA CO34aHNA TeKCTOBbIX
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MABA 2. CUCTEMA MPOEKTUPOBAHWA MAX+PLUS II

Puc. 2.22. CuMmBCbHBIH pepaktcp MAX PLUS II
c:\max2work \demodulator\fin1\dem0Eh5 - [sync15a.sym - Symbol Ed

QWIDTH=
‘NBLK=

R R N T
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i Cwiageny

= (L¥. .00

R AN L b ARt

¢$ainnos npoexTa Ha A3bIKAX CRAUCAaHUS annapatypbl AHDL {.tdf), VHDL
{.vhd), Verilog HDL {,v} B 210M TekcTosom peflakTope MOXHO pa6o-
Tarb TaKXe C NPON3BONbHLIM Ganom dopmara ASCIl B HeM mMoxHO
Co3faBaTh HOBbIE dainbl (koMaHsa New 13 MeHio File) BuiabiBaercn
CHMBONLHLIA pegakTop 1z MeHio MAX PLUS I

Bce nepeuncnerunvie bainbl NpoekTa MOXHO co3aaRaTh B mo6om
TEKCTOBOM pefakrope, 0f4HaKo AaHHbii PedakTop MMeeT BCTPoeHHbIe
BO3IMOXHOCTM yAOGHOrO BBOAA (haiiros npoekTa, nx KOMNUNALMA v oT-
nafikk ¢ Bbifayel cooBuleHUM 06 oWwnGkax X nokanuszauwemn s uc-
XOAHOM TeKCTe UMK B TeKCTEe BCNOMOTraTeNbHbIX cdaiinos, kpome Toro,
CYWIECTBYIOT WabNoHb! A3LIKOBLIX KOHCTPYKUM A ans AHDL, VHDL u Ver-
Itog HOL, sbinonHewno OKpawnsaH1e CUHTAKCUYBCKMX KOHCTPYKUMA B
ABHHOM PefaKTOpe MOXHO BpyYHYK pelakTuposaTts (aithbl HazHaye-
HUA 1 KOHdUIypaLMKu (.acf), a Takxe fenars YCTAHOBKU KOHDUIypaLuK
AN KOMAKNATOPA, CUMYNATOPA U BpeMeHHOro aHanusaropa

MoNL3YACH AAHHLIM TEKCTOBLIM PeLAKTOPOM, MOXHO CO30aBaTh Tat-
TOBble BekToptl {.vec), Mcnone3yeMsie ons TeCTUpOBaHMA, OTNaaKu
GYHKUMIA U Npu BBOAE CUrHanLHoOro rnpoekra MoxHo Takxe cO3naBaTh
KOMaHAHble dainb (.cmd — fnn CuMynaTopa u .ede — ana EDIF), a
Takxe MakpoOGuGnmoTeku {.Imf)

B TekcToBOM pepakTope MAX PLUS il cGecneynsaercs KOHTEeKCTy-
anLHan cnpaska

CurHaneHbli4 pegakTop (Waveform Editor) {Puc. 2.24) suincnuser
A88 PONK CNYXUT UHCTPYMEHTOM CO30aHuA au3aiHa 1 WHCTPYMEHTOM
BBOAA TECTOBLIX BEKTOPOB U NPOCMOTPA pe3ynLTaTos TECTUPOBAHMSA
MNonbaoearens moxer CoafnasatL CUrHanbuHble dhakns npoekra (.wdf),
KOTOpble cofepXar Norvky auaaiita Gns npoekTa, a TakxXe ¢ainsi ka-
Hanos TectupoBaHva (.scf), KoTopsie cofiepxar BXogHbIe BEKTOPLI AH
TECTUPOBAHMWA W (BYHKUMOHANLHOW OTNaAKM HOBBI ¢aiin cospnaerca
KoMaHnol New Metio File BbiabiBaeTcs CurHanbHoli pefakIop 3 Me-
Hio MAX PLUS 11

Pa3apaboTka Qu3aiiHa 8 CUrHaNLHOM PedakTope ABNAETCA ansTepHa-
TUBOW CO3flaHuio AU3aitHa B rpacduyeckoM UNKU TEKCTOBOM pelakropax
34eCh MOXHO rpaduyYeckuM CRoco6oM 3afasaTb KOMGUHaL MK BXO -
HBIX NOTMYECKUX YPOBHeR U TpeGyeMbiX BLIXOLOS. Co3fiaHHbIA TakUM
o6pasom daiin ¢ paciumpeHnem WOF (Wavetorm design file} Moxer co-
AepxaTb Kak NOruyeckne 8xoMbl, Tak 1 BXOAb U1 poBoro asTomara, a
Takke 8bIX0Lbl KOMOUHATOPHON NOrMKM, CHETYMKOR U U pPOBLIX aBTO-~
MaToB MOXHO MCMONb3oBaTh TakxXe “3amypogaHHbIe” (buried) yanui,
KOTOPbIe NoMoratoT oMpefieNMTL TReSyeMble BbIXO abl

Cnocob paapaboTkn NpoekTa B CUrHaNsHOM Pepakrope nyyiie nog-
XOAAT AN LeNei C 4eTKO onpefeNeHHLIMU MO CNea0BaTeNbHbIMM BXO-
AaMU U BbIXOfaMu, T e AnA UMdPosbiX aBTOMATOB, CYETYMKOR K
perucipos

-~



IMABA 2 CUCTEMA MPOEKTUPOBAHUA MAX+PLUS |

Puc. 2.23. Texctosui# pepaxtop MAX PLUS I
@ MAX +plus I - c:\max2work\demodulator\ fin1\dem06b5 - [synchl S,It_ll - Text Editor]

]

oaonH

adderl1”

Tnclude ;
ul "Tnchlz2";

nclude

%ARAMETERS
WIDTH = 8, -
OWIDTH = 12, ——

I

SUBDESIGN syncblS
clk :
aclr :
“in [wWIDTH-1..0] :
out [OWIDTH-2. .0] :
Tastd[WIDTH-1..0] :

%
—— TECTOELIE BLIXOAObl !
afrst[wWIDTH~-1. .0]
asec[OwWwIDTH-1. .0]
athrd[owIDTH-1..0]
outbuf[OowIDTH~-1. .0]

%,

p

VARTABLE

4

4

inbuf[NTAP..l]EWIDIH—l..O] :
- -1 (@]

P

PAIPRAAHOCTBE BXOAHBIX AAaHHbLIX
PASPAAHOCTbL BbIXOAHLIX AAaHHBIX
KOMUMUECTRO OTCUSTOB B

oKHEe ycpeAat

ITNPUT; - TakKT

INPUT; —— O MCTKa NoO IagHeM)
INPUT;

OUTPUT ;

OUTPUT;

OUTPUT;
OUTPUT ;
OUTPUT ;

OUTPRPUT ;

DFE;

- Lo el sl ]

N I I P WS R e

C NOMOWbIO CUTHANLHOTO PeakToOTa MOXHO Nerko npeobpasosel-
BaTb GOPMbI CUrHANOB LEAWUKOM WAK YACTMYHO, CO30aBan u pedakTn-
Py yansl W rpynnbl MpoCTLIMKW KOMAH4AMW MOXHO CosdaBaThb ¢ain
Tabnuubl ASCIllI-cumeonos (.tbl) unn umnopTposaTth ¢pain TeCTOBLIX
pexTopoB B popmare ASCII (.vec) ana co3gaHna ¢annos TeCTUPYEMbIX
kaHanos SCF u curHanbHoro ausainna WDF MOXHO TakXe COXpaHuTb
dann WDF kax SCF ans nposefeHks TecTupoBaHua unu npeobpaso-
gatb SCF 8 WDF ana ucnonbsosaHwusa ero B kadecTse daitna npoexkra

CurHansHbiA pefakTop uMeeT Cheflyiue oThnUMTeNbHbIe YepTsl

— MOXHO CO34aTb UNKU OTPEefaKTUPOBATL Y3eN ANA NOAyYeHns Tuna
I/Q (Bx0A/BbIX04}, KOTOPLIA NpeacTasnaeT co6oi BXOHHOR WK BbIXOA-
HOM KOHTAKT WK “3aMYPOBaHHYIO” NOTUKY,

— npw paspaboTke WDF MOXHO 3agaTb TUN NOTWKW, KOTOpan fenaet
KaXALIA Y3en KOHTAKTOM, MpUYeM BXOAHLIM, PErUCTPOBLIM, KOMBUHA-
TOPHLIM UNU LM POBLIM ABTOMATOM,

— MOXHO TaKXe 334aTb 3HAUYEHWUA N0 YMONYaHWIO B NOTUYECKOM y3-
fle AN aKTUBHOMO NOTUYECKOTO YPOBHA BLICOKWIA (1), HeoNpegeneH-
HbiA (X} UK C BLICOKUM uMMNegaHcoM (Z}, a TakXe UMA COCTOAHKUA NO
yMON4YaHWio B y3ne Tuna L poBOro asToMara,

— AnA ynpoweHua Co34aHuA TeCTOBOrO BEKTOPA MOXHO Nerko fo-
6aBuTb B pain TeCTUpyeMblx KaHanos SCF HeCKONbKO Y3108 U3 WH-
dopmauneHHOro ¢anna cumynaTopa {.snf}, cywecrsyiowero Ana
NGMHOCTLIO OTKOMIUANPOBAHHOTO W OMTUMWU3UPOBAHHOIO NPYeKTa,

— MOXHO 06beuHATL 0T 2 Ao 256 Y3N0B ANA CO3aHUA HOBOW rpyn-
fbl {WKHB) KK PasrpynNnupoBLIBaTh 00beauHeHHbIe paHee B rpynny ys-
Nbl MOXHO Takxe 06LeAUHATL FPYNIb C A4PYIMMK rpynnami 3HayexHue
rpynnbl MoXxeT 6biTh 0TOGPAXEHO B ABOWYHOR, AeCATUYHOR, WecTHaa-
LIATEPUYHOM UAK BOCBMEPUYHOM CUCTEME CHUCNEHMA C npeobpasosa-
Hwem {vnn Ges) B koa pan,

— MOXHO KOMUPOoBaTh, BCTABNATL, NepeMelaTs Uk yaanaTh Bel-
6paHHyi0 4acTb (“uHTepBan”) popmMel curHana Wn« BCky GopMYy curHa-
Na, a TaKXe BeCb y3en unu rpynny (v e WUMa yana uin rpynns! Naoc
dopMy curHana) OOHOW onepaunelt MOXHO OTpe4akTuposaTh He-
CKONLKO UHTEPBANOB, Liensblie GOpMbl CUFHANO0S, a TaKXe Lenble yanbt h
rpynns Konuy Lenbix y3n08 W rpynn CBA3aHbI, Tak 4TO peldakuuoHHbe
NpPaBkX OLHON KOMKK OTPAXaKTCH 80 BCeX KONUAX MOXHO TakXe WH-
BepTUPOBATh, BCTAB/ATL, NEPENUCHLIBATL, MOBTOPATL, PACWWUPATE UNK
CXUMaTb UHTepsan GopMbl CUrHana nwboi AnuHbl C NioCeiM NOTUYec-
KWUM YPOBHEM, TAKTOBBIM CUFHANOM, NOCNEeJ0BaTENbHOCTLIO CHETa UNk
WMEHEM COCTORHUA,

— MOXHO 3a4arb W1, Mo XenaHuto, 0To6paxaTh Ha aKpaHe CeTky AnA
BbipaBHNBAHWA NEPEX0L0B MEXAY NOTM4eCKUMK YPOBHAMKU NUGO [0 UX
cozganunsa, nubo nocne,

— B nioGom MecTe dalina MOXHO BBOAUTL KOMMEHTAPUW MexXay
dOpmaMu curqana,

— MOXHO MeHATL MacLiTab oTobpaxeHnn,
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Puc. 2.24. CurHansubiii pepaktop MAX PLUS Il

15 31Bus Interval 5 31Bus

Value 3 0us 13 5us 14 Ous 14 5us 15 Qus 1551
L
0

i DATA7 0 | D0 oRimfie(Ee it i ey Y- Yol oot

B qtemp(17 1] | DO | - ¥104998 ¥ 103183 {108092 § 113126 { 123550} 3704 X 13930 (22123 ¥ 27018 Y 28140 §}
= temp(17 1] | DO | - X123128§ 2626 ¥ 12757 § 21270 X 27251 § 26500 ¥ 25242 ¥ 16202 6426 128678 ¥}

5 y[13 6] DO [} 189 X 182 X 185 ¥ 167 ¥ 183 ) 177 X 1m0 X 183 Y 184 ¥ 182 Y185

y13 0

Zero 0 | I

D e 60 0 3 e 5 o8 6

— ANA TOTO 4TOGhI NOKa3aTh PA3HULLY MEX/Y BLIXOAAMM MPU TECTH- Start Section
POBaHWK U BbIXOJaMK peanbHoro YCTRocTea, MOXHO cenaTth HanoxXe- Hauunaerca ¢ knouesoro cnosa START ¢ nocnesyownM ykasaHuem
HWe nioGbixX BLIXOL0S B TekyweM daiine unn HanoXuTs BTOPOil dain  Ha4aNbHOTO BPEMEHHOIO 3HadeHus MapaMeTp HeoGAsaTentHbId 3Ha-
CWTHANEHOTO pefakTopa ANA CPaBHEeHVA GOPM CUrHANOB ero YSNOB M YeHUe Mo YMoNuaHuio Hynesoe ECnu He yka3saHbl OMHWULLI UdMEpeHus,

rpynn ¢ CoOTBETCTBYIOWMMN MiK TeKywero danina TO OHWM NPUHMMAIKTCA U3 pa3gena Unit Section Pasjen 3akaHuneaeTca
Ans otnaaku yctpoiicTs LIOC YacTo npuxogures TecTupoBaTb anro-  cUMBONOM “*, "
PUTM Ha peanbHbLIX N cMoAenuposaHkLIX curHanax Ana aToro yao6- llpumep START Sns;
HO McNoNb30BaTh BEKTOPHLIR cUMHELHBINA dalin (Vector File) Stop Section
Vector File (popmaT Tekcta ASCII) ncnonbayetca g onpegeneHuns AHanoruyeH pasgeny Start Section o ymMonyaHuic npUHYMaeTcs
BXOAHBIX YCNOBUA MOJ@NMPOBAHIA U Y308, KOTOPLIE HYKHO MOSENN-  3HauYeHMe BpeMeHun nocnesHero sekTopa Moenu
posaTh. Vector File MOXeT Takxe WCNoNL30BaTLCR, YTOGH Co3faTh llpumep STOP 150ms;
Waveform Design File N8 BX0fHbIX AaHHBIX npoexta PaccmoTpum Heo6xoAMMO y4uTbIBaTb, 4TO Vector File gonxeH cofepxXaTb kparT-
dopmat BeKTopHoro daiiia nogpotHee. Hoe konuyecTBo Start-Stop Section, NpeacTasnAUMX coGol BpeMeH-

Bee pasgens, ucnonbayemsie 8 Vector File, paccMaTpUBaIoTCA HUXE  Hble WHTEpBanbl. HeponycTumo obpauleHue K 04HOMY BPEMEHHOMY
B TOM Nopafike, 8 KOTOPOM OHWU OGLINHO NPUCYTCTBYIOT B daiine Bos-  MHTepsany pasnuuHbIX 8EKTOPOB MoLenh

MOXHO N0BTOpeHuWe JiloGoro pasfena ¢ LeNbio BHECEHUA AONONHUTENb- Interval Section
HbiX YG/IOBUIA 1NA BXOAHLIX AaHHbIX B Npegenax ogHoro Vector File, HauvHaeTcA ¢ Kioyesoro cnosa INTERVAL ¢ NOChefyioWwMM yKasa-
Unlt Section HWEM BpeMeHHOro 3HayeHna OnpepnensieT BpeMeHHoR uHTepBan BRo-

HaunHaeTca ¢ kniouesoro ciosa UNIT ¢ ganbHeiwmm yKkaadhuemean-  fa BeKkTopos lNapameTp HeoGA3aTenbHbiA 3HayeHne no ymoayaxuio 1
HWL, Uamepennsa 8 daiine NapameTp HeoGazaTenbHLI Mo yMOnuaHuioo  He. Pasgen sakaHuMBaeTCs cuMBonom “, .
CAWHULE! N3MEPeHUA — HC. BoaMOXHbIe eaUHULL n3amepenns ns(HE), Mipumep INTERVAL 15ns;
ms(Mc), Us(mkc), s(c), mhz(MIL) Pasgen 3akaHYMBAETCA GUMBONOM © !

llpumep. UNIT ms:
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Group Create Section
HaumHaeTcs ¢ knoyesoro ciosa GROUP CREATE [lakHuiid paspen
Tpe6yeTCA He BCerAa AnA rpynn, WK, AW KOHEYHbLIX aBTOMAaTos, KOTo-
pbie 6binv co3faHbl B MCXOAHLIX dainax npoekTa. Bce y3nb 8 rpynne
ROMKHBI MMeTh TN /0. B Vector File, ncnionb3yeMoM ana CMynaunim,
yafibl AOXHL MMETb MMeHa, CoBMafalline C MMeHaMin y3nos, 3ase-
AeHHbIMK B daline-npoekTe, BKIKOYaA MepapxnHeckuii NyTs, ecnm ato
HeoBxoAumMo Pasgen 3aKaHuMBaeTcs CHUMBONOM “ ;7.
Mpumep GROUP CREATE groupABC = nodeA nodeB nodeC;
Radix Section
HaynHaeTos ¢ kioyesoro chosa RADIX ¢ nocnedylowni ykasaHueM
0603HaueHNn cUCTeMbl cuucneHns MNapameTp HeobasatenbHbld lNo
yMONUaHWIo NpUHAMAaeTCA wWecTHaaLaTepryHasn cncTema cuncnesuns
PasnuualoT 4eTbipe cuctembl BIN(asouuHas), DEC{AecaTnuHas),
HEX({wecTHaauaTpHuHan), OCT(BocbMepuyHan) Pa3len sakaH4MBa-
©7CA CUMBONOM “ , "
Mpumep RADIX DEC;
Inputs Section
HauuHaeTcs ¢ kioyescro cnosa INPUTS [anee cnegyet cnncok
y3nOB 1/MnKn unMeH rpynn B Vector File, ucnoneayemom Ansl CUMyns-
UMM, MMEHa Y3NOB LONKHbE COBNARaTh G UMeHamMu y3Jios 8 daine-npo-
eKTe, BK/II0YaR Hepapxnyieckuii NyTb, eCnu ato HeobXogumoe
Mpumep INPUT databus clk OEN nodeA:
Pa3gen sakaH4MBaeTCA CUMBONOM “, "
B npuBeeHHOM HUWXE NPUMEpe, Mpu 3aeAcTaosaHNM Cneaylowen
CeKUMM BXOAHLIX JAHHbIX 3HAYEHHS B NPeb/ayUei CeKunmn TepRIOTCA
Moumep INPUTS Al A2;
START 0;
STOP 25;
PATTERN
00O
001;

%Cexumus momenu 1 co mxomammr Al u A2%

START 26;
STOP 50;
PATTERN
010
100;

$Cexmms momenu 2 co mxomamix Al m A2%

INPUTS Al Bl;

START 51;
STOP 100
PATTERN
110
011;

$Cexuusz Momenu 3 co mxogmamt Al u Bl%

Outputs Section

HaunHaeTcs ¢ knilovesore chesa OUTPUTS UcnonbayeTcs Ans onu-
caHuvA BbIXOA0B AHanorusa ¢ Inputs Section

Mpimep OUTPUTS RCO QA OB QC,

lMoumep OUTPUTS Al A2,

START O,
STOP 25;
PATTERN $Cexumsz Momenn 1 ¢ Buxomamu Al u A2%
000
001;

START 26;
STOP 50;
PATTERN
010
100;

$Cexuma mogenu 2 c muxomamm Al u A2%

OUTPUTS Al Bl;

START 51;
STOP 100
PATTERN
110
011;

$Cexumsr Momeny 3 ¢ Bmuxomamu Al u Bly

Buried Section

Haunkaercs ¢ kniovesorc cnosa BURIED. Mcnonbayetca AR oNK-
caHWA yanos AHanorus clnputs Section

Mpumep BURIED nodeQA0 nodeQAl nodeQBO nodeQBl;

Pattern Section

HauuHaeTcs c kilovesoro cnota PATTERN B atom pasgene ncnonb-
3yI0TCA faHHble Npelbiaywinx pasienos Inputs, Outputs 1 Bured Sec-
tion JoGagneHue Hosbix Inputs, Qutputs v Bunied Section cuwaeT Bee
npefsifywve AaHHbie 3TUX TUAOB, T. @ CTapbie faHHbie 3aMeHAITCA
HOBbIMK (CM npumep ans Inputs Section) Pa3nen 3akaHYMBAETCA CUM-
pofom " ;"

Vector File, ucnonsayembiit, 4To6bl coafate WDF MoXeT cofepxarb
fononHWUTenbHbIE pasfens Combinatorial Section, Machine Sec-
tion, Registered Section. 311 pa3fenst ITHOPUPYIOTCRA, ecni Vector
File ucnonbayeTcn 408 MoLenuposaHus

PaccnMoTpumM npumep cosganus Vector File ann 80CbMUOUTHOIO
cymmMmaropa

CnucaHve Ha AHDL

sum8_.tdf

SUBDESIGN SUMS8_
%8 paspammsii cyMMaTop Ges smaxa®
{
clk* INPUT;

a[7..0].INPUT
b[7 0]:INPUT
sum[7 .0].OUTPUT;
cr .OUTPUT;

GND;
GND ;

VARIABLE
c[7..1] :NCDE;
sum[7..0] DFF,
cr:DEFF;

BEGIN

sum[7 0] clk=clk.
sum[7..0] prn=vCC;
sum[7..0].clrn=VCC,
er.clk=clk:;
cr.prn=vCC;
er.elrn=vVCC,
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If (a[0]&b[0])==VCC then

sum[Q]=GND;
c[l]=vCcC;
ElsIf {(a[0]#h[0])==GND then
sum[0]=GND,
c[1]=GND;
Else sum[0]=VCC;
c[1]=GND;
End If,
&%
FOR 1 IN 1 TO 6 GENERATE
If (a[1)&b[i]&c[1])==VCC then
sum[1]=VCC;
cl[1+1]=VCC;
ElsIf (a[1]#b[1]#c[1])==GND then
sum[i]=GND;
c[1+1]=GND;
ElsIf

(((a[1]&b[1])#(a[l]&c[l])#(b[l]&cil]))&'(a[l]&b[l]&c[x
1))==VCC then
sum[1]=GND;
c[ai+l]=VCC;
Else sum[1]=VCC,
c[1+1]=GND;
End If;
END GENERATE;
%%

If (a[7]&b[7]&c[7])==VCC then
sum[7]=VCC,
cr=VCC;
E1sIf (a[7]#b[7]#c[7])==GND then
sum[7]=GND;
cr=GND,
ElsIf
(((2[718b[7])#(a[7]1&c[7])#(L{7]&c[7])) &' (a[7]6b[7)&c[7
1) )==VCC then

sum[7]=GND,
er=vVCC,
Else sum[7]=VCC,
cr=GND,
End If,

END;

sum8_.vec

56

START O;
STOP 500;
INTERVAL 25,
RADIX BIN;
INPUTS clk;
PATTERN
01;

START O0;
STOP 500;
INTERVAL 50;
RADIX BIN;
INPUTS a7 a6 a5 a4 a3 a2 al a0 b7 b6 bS5 b4 b3 b2 bl
bo;
OUTPUTS sum[7. 0] ecr,
PATTERN
%a7 a6 a5 a4 a3 a2 al a0 b7 b6 b5 b4 b3 b2 bl L%
1

OB KH O R KB
O H B O ==
OB H O B e
O rH B O r O
O rHrkHO OO
OB B O OO
or oo oo
O = 00 O -
© =+ r oo
- -]
© M+ oo0oo
N -
OB O KR RO
O H O K B &
O B R OR

OB H O BB

B nanHoM npumepe GyanyT cnoxeHs: 6 nap 4BOMUYHLIX Yyucen MNpu
3TOM OYAeT 38f)aH TBKTUPYIOWNIA MeaHap CIK (TAKTURYIOWMA UMAYNLC
Ana D-TpurrepoBs) ¢ Neprofom NOBTOpeHUn 50 HC M CKBAXHOCTbIO 2
HavansHblM 3HauYeHMeM nMnynbca 6ynet 0 NpeoGpazosaHue BygeT
NpoBOANTLEH OT O HC A0 500 He

Mpu Hauane CUMYNAUUK HeOBXOAMMO OTCYTCTEBMe B pabovel Aupek-
TopuK CoOTBeTCTRYIOWEro dhaina sum8_ scf, T Kk WHave cumynaTop
GygeT No yMONYaHWIC UCNONb30BAaTb (Gain He € pacwuvpeHMem vec, a
ain c pacwuperdnem scf lMocne Npouecca CUMYNALMW C UCNONL3O-
BaHMeM vec haina, dhain c pacwmpeHuem scf ByeT CoakaH aBToMa-
TUYECKHU

Ha Puc. 2.25 noka3aHo OKHO NOYpOBHEBOrO MNaHupoBwuKa (Floor-
Plan Editor), ¢ nomowbic KOTOPOro NoNbLaosaTeNk HA3HaYaET pecypCbi
(p13ndecknx YCTPONCTE U NPOCMAaTPUBART PeaynLTaTh! pa3seTBNeHUIA 1
MOHTaXa, CAeNaHHbIX KOMIMNATOpoM OKHO NOYPOBHEBOIO NNAHUPOB-
Uilnka OTKpbiBaeTCn Npu Bbibope onuuu Flecrplan Editer 8 MeHio MAX
PLUS I

B okHe NoypoBHeBOro NnaHWposiMka MoryT GuiT NpeacTasneHbi
ABa TunNa usobpaxeHus

- Device View (Bug ycTpoiicTea) nokaabisaeT sce BuIBOLE YOTPORCT-
Ba B COOpPKe M UX hyHKLUK,

- LAB View (Bug norwyeckoro 6noka) nokasvigaeT BHYTpPEHHDIO
CTPYKTYPY YCTPOCTBA, B TOM YAChe BCe NOrvyeckue 6noku {LAB) noT-
fienbHble Noruyeckue aneMeHTbl MK Makpoayenku
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IMABA 2 CUCTEMA MPOEKTUPOBAHWA MAX+PLUS I

Puc. 2.25. MNcypcareswi nnaHupesBumnk MAX PLUS 11

E? c:emout?"’ﬁt”m
4 ]

2.4, TPOLECC KOMITUNALIMU

CHayana KOMNUAATOP uasnekaeT nHpopMaymio 06 nepapPXxUyeckmx
cBA3AX Mexay ¢ainamv npoekra v NpoBepreT NPoeKT Ha npocTbie
olumBku BBOAA fMaaiiHos OH Co3gaeT OpraHv3almoHHY KapTy npoek-
1AM 3aTeM, KOMGUHUPYA BCe (alnti NpoekTa, npespaiiaeT vx 8 6aay
LaHHbLIX 683 nepapxuu, KOTOpyto MoxeT 3t dekTueHO oGpabarkiBars

KomnuvnaTop npuMeraeT pazHooGpasHeie crnocobbl ysennyerHna 3¢-
GEeKTUBHOCTU NpoeKTa U MUHUMKU3aLM1 ncNoNb30BaHUs PecypcoB yCT-
poicTea Ecnuv npoekT cauwkoM 6onbwol, Ytobbl ObiTh peannaoBalHbiM
B ogHoM NNAWUC, KOMNUNATOR MOXeT aBTOMATUYeCKY Pa36uTL ero Ha yac-
TH ANS peann3aumnm B HECKONbKMX YCTPORCTBaX TOro Xe camoro cemei-
crsa NNIUC, npv 5TOM MUHUMM3VPYETCA YUCNO COELVHEHWA MeXay
ycTpoiicTeamun B baline otyera ( rpt) 3arem Byfer OTpaXeHo, Kak rnpo-
exTSyfieT peanvaoBaH B OQHOM MW HECKONbKUX YCTROWCTBAaX

Kpome TOro, KoMnunaTop cozgaet ¢ainsl NporpaMMnpoBaHma unu
3arpyaku, KOTopbie nporpammarop cucrembl MAX PLUS Il namn gpyroi
GyneT UCroNL3OBATHL ANS NNPOrPaMMUPOBAHUSA OOHOA NN HECKONBKUX
NNRAC ¢rpmbl Altera

HecMmoTpa Ha TO YTO KOMMUAATOP MOXET aBTOMAaTWNYeCKU KOMIUNK-
poBaTh NPOEKT, CYLECTBYeT BOIMOXHOCTL 3afaTsL 06paboTky NpoeKkTa
B COOTBETCTBMM C TOUHLIMU yKazaHuaMu paspabGoTtymka Hanpwumep,

BOBMOXHO 3afiaTh GTHUNb NOrMYeckoro CMHTesa NpoekTa no ymonyaHuo
v Apyrvie NapameTpbl NOrMYecKoro CuHTeaa B paMKax BCero npoekra
Kpome TOr0, yao6HO 3a4aTh BpeMeHHbIe TpeGoBaHna B paMkax BCero
NpoeKTa, TOYHO ykasaTk pasbueHve GONLWOro NPoeKTa Ha YacTwn 4nA
peanuaalmv B HECKOMbKUX yCTPORCTBAX 1 BbIGPATL BApWaHTLI Napame-
TPOB yCTPOMCTB, KOTOPbIe SYAYT NpUMeHeHb! ANs BCero npoexTa B Le-
noM Bbl MoxeTe Takxe BbiGpaTh, CKONbKO BbIBOAOB W NOrM4eCKux
3NE8MeHTOB [ONXHO BbiTh OCTABNEHO HEMCNONL30BaHHbIMK BO BPpeMA
TeKyulein KOMIMaaLMK, yTo6bl 3apesePBUpoBaTh UX 4118 NOChefyiounX
MoaudmMKaLmMia NpoeKTa

KoMnunaumio MOXHO 3anyCTuTb U3 nieGoro NPMNoXeHus MAX PLUS !
WM 13 OkHa KoMnunsTopa KoMnunatop aBToMaTudecku 0GpabartsiBaeT
BCe BXOfHble hainbl TeKyero npoekTa Mpouecc KOMIMAALMK MOXHO
HabniofdaTh B OKHE KOMIUNATOPA B cnefylolleM Bude (Pue. 2.26)

— OMNyCTOWAIOTCA 1 NePeBOPa4NBAINTCA NECOYHbIE YACH, HTO YKadbl-
BAET HA aKTUBHOCTb KOMNWNATOPA,

— BLICBEYMBAKTCH NPAMOYrONbHMKN MOLyNen KOMNUNATOpa o o4e-
peav, no Mepe TOro Kak KOMNUAATOR 3aBepluaeT kaxabliih 3ran obpa-
BoTKn

— Nog, NPAMCYFONLHUKOM MOLYNS KOMMNWNATOPA TOABNAETCA NNKTO-
rpamMma BLIXOLHOra haiina, CreHepupoBaHHOIO faHHbLIM Modynem [ina
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Pnc. 2.26. Npoyecc KoMNUAAURK

OTKPLITUA CooTBeTCTBYIOUlero daliia clieqyeT ABaXAb! WEeNIKHYTb Nne-
B0 KHOMKOH MbILLK HA NUKTOrPaMME;

— NPOLEHT 3asepLUieHUa KOMMWIALWM NOCTENeHHO yYBeNnYMBaeTco
(Ro 100%), uTo oTpaxaeTcA TakKe PaCcTYLMM NPAMOYIOILHUKOM “rpa-
AYCHUK™;

— B0 8pemsa pa3bMeHUs W MOHTaXa KHOMKa komnunAaTopa Stop
(Cton) npespaujaertca 8 KHofky Stop/Show Status {Cton/Mokasate
GOCTOSHWE ), KOTOPYIO Bbl MOXETE BbIGPaTH N9 OTKPLITUA [UANOre8aro
OKHa, 8 KOTOPOM OTPAXAETCA TeKyU|ee COCTOSHUE Pa3GHUeHUs U MOHTa-
Xa npoexra;

— Npu O6HapyXeHuW B NPoLLEecce KOMMUAALMK KaKuX-NuGo ownbok
Wil BO3MOXHbIX NPOG/eM aBTOMaTUMECKK OTKPLIBARTCA OKHO 06pa-
6oTunka coobuieHUi, B KOTOPOM oToBpaxaeTcs Cucok coobweHni o6
ownbBke, Npeaynpexaaowux  MHGOPMAaLWORHLIX CooBWeHWH, a Tak-
Xe Cpaly paeTca cNpaska No ucnpasneHuio owubku. Kpome Tore, Bul
MoXeTe onpeaesuTb UCcTouHKKK coobuyeHnii B daiinax npoexTa v &
ero NoyposHeBOM MNiiaHe HasHayeHuiA

Komnunatop moxet paboTtaTth 8 (OHOBOM pexume. Bbl MoXeTe
YMEHbLIUTL 0 MUHUMYME OKHO KOMMNWAATOPA, Noka oH o6pabaThiBaeT
MpoeKT, U NPoAoKMTL paGoTy Haf, APYruMn daliiamu npoekTa, PacTy-
UWWA NPAMOYTOJIBHWK “rpafyCHUK” Nog MMKTOrpaMMOi YMEHbLLEHHOro
OKHa KOMNWNATOPa NO3BONIAET BaM HabioAaTL 3a NPOABUXEHUEM Npo-
Lecca KOMMUNALMK, B TO BpeMs KaK Bbl MOXeTe COCpesoTOuUTL CBoe
CHUMaHwe Ha npyroft 3apgayve. OgHako cneayeT MOMHWUTb, YTO Takas
POCKOWb, K&K MHOTro3aaayHasa paboTa, 803MOXHA TONLKO Ha NPWANY-
HOM Mallmbe. Echu cywecTeyeT feduunt onepaTBHOM namaTtu, To
Niyylwe Bo BpeMs Npouecca KOMIWIALWK CICOKORHO NuTL Yaii

Komnunatop cucremul MAX PLUS || o6pa6aThiaeT npoexT, MGNonk-
3yA cliegyoume Mogynn u yTUNnuTbI

~— 3KCcTpakTop cnucka uenei (Compiler Netlist Extractor), skniovato-
WK BOCTPOBHHLIE NporpamMMbl YTeHus gopmaros EDIF, VHDL, Verilog u
XNB

~— nocTpoutent 6asbl AakkbiX (Database Builder),

— noruyeckuit curtesarop (Logic Synthesizer),

— pa3penutens (Partitioner),

— Tpaccuposymk {Fitter),

— KCTpaKTop AnfA ¢yHKUWoHanbHoro TecTupoBakus (Functional
SNF Extractor);

— 3KCTPAKTOpP ANA TECTUPOBAHWA BpemeHHbix NapameTpos (Timing
SNF Extractor),

~— SKCTPaKkTop ANA TECTUPOBaHUA KOMMOHOBKK (Linked SNF Extrac-
tor},

— MporpaMmMa 3anucu seixogHoro daina 8 dopmar EDIF (EDIF
Netlist Writer);
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— NporpaMMa 3anuck seixogHoro dakna 8 popmat Venlog (Verllog
Netlist Writer),

— nporpamma 3anucu BuixofHoro ¢aiia 8 popmar VHDL (VHDL
Netlist Writer VHDL);

— Moayns accembnepa (Assembler),

— yThnuta auarHoctuku npoekta (Design Doctor Utility).

Mogynb skcTpakTopa dpopmartos (Compiler Netlist Extractor) npec6-
pasyeT kaxXAei aiin NpoekTa 8 04MH UNKU HECKONLKC ABOUYHLIX (haii-
nos ¢ pacwupeHuem .cnf. (compiler netlist file} Nockonbky koMnunaTop
NOAGCTAB/IAEeT 3HAYEHNA BCeX MapaMeTpos, UCNO/Ib3yeMblX B napamerT-
PW30BaHHbIX GYHKLMAX, copepxumoe daiisia CNF MoXeT MeHATLCA Npu
nocaefosaTenbHoM KOMNUAALWK, ECAK 3HAYEHUA NapaMeTpos MEeHAIOT-
cA. [laHHblil Moaynk co3gaeT Takxe hain uepapxuyeckix 83aumocsen-
sei (.hif) (hierarchy interconnect file), 8 KOTOPOM AOKYMEHTUPYIOTCH
uepapxuyeckue CBA3N Mexay dalinaMu npoekTa, a Takke coAepXUTcA
uHpopmauus, HeoBxoauMan ANA Noka3a epapxXuyeckoro gepesa npe-
exra B okHe “Hierarchy Display” Kpome Toro, gaHHelit Mogyib co3naet
dain Ga3b aaHHLIX ysnos (.ndb} (node database), 8 koTopoM cogep-
XaTca MMeHa yaios npoekta AnA 6a3bl AaHHLIX Ha3HaYeHWi pecypcos
BetpoenHuie nporpammul yterus gpopmates EDIF, VHDL, Verilog n XNF
aBTOMaTUYEeCKK TPAHCAUPYIOT nHdpopMaurio npoekTa B ¢ainbl cooT-
BeTCTBYIOWNX popmaTos .edf, .vhd, .v, .xnf, 8 ¢hopmaT, COBMECTUMBIA
¢ cuctemoit MAX PLUS Il Mporpamma utexus ¢popmata EDIF o6paba-
TbiBaeT BXofHble daiinbt EDIF ¢ nomMowbio 6ubAuoTeYHbIX daiiios .Imf,
(library mapping file) koTopble YoTaHABNWBAIOT COOTBETCTBNE MEXAY J10-
rudeckuMu yHKLWAMK, paspaboTaHHbiMu 8 Apyrux CANMP, u ¢pyHKUMA-
Mu cucTembt MAX PLUS Il. Mporpamma uteHus gpopmaTa XNF moxet
co3fiasath pais Ana 3kcnopra TexcTosoro Ausaiina (.tdx)(text design
export file), koTopbIk CogepXuT nHbopMaumio Ha asbike AHDL, koTopan
SKBuBasleHTHa Tol, 4To CoGepXuTcA B daiine popmata XNF (.xnf), ato
AdenaeTca Ang Toro, YTo6bl pegaKkTMpoBaTh NPoeKT Ha Aabike AHDL

Moayns noctpouTens 6aaw gaHHex (Database Builder) ucnonssyer
¢daiin nepapxuyeckux csaldei HIF Ana KOMMNOHOBKK CO3[aHHbLIX KOMMW-
natopom daiinos CNF, B KOTOPLIX COAEPXUTCA onucaHwe Npoekta Ha
OCHOBaHWM1 AgHHBIX 06 nepapxuueckoll CTPYKTYpe NpoekTa AaHHbI i Mo-
Aynb konupyeT Kaxabii paitn CNF B oaHy 6a3y gaHHbIX 6e3 nepapxuve-
ckoi CTpyKTypbl Takum oBpas3oM, aTa 6a3a gaHHLIX coxpaHaer
ANEeKTPUHECKYIO CBASHOCTbL NpoeKTa

MNpw co3gakum Gasbl AaHHLIX MOAYAL UCCHEAYeT NOrMYECKYIO NONHO-
TY U COMMacoBaHHOCTL MpoekTa, a Takke MposepaeT NOrpaHudHYIo
CBA3HOCTL W HATMYME CUHTAKCUYeCKKX ownbBokK (Hanpumep, y3en Ges
WUCTOYHWKa WM MeCTa HasHaveHnua) Ha atoil cTagun koMnunsyuu 06-.
HapyXusaerca 60NbWUHCTBO OWWBOK, KOTOpbIE MOTYT BbiTh TYT Xe
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nerke McnpasneHb!. Kaxablih Moayns KOMAUNATOPA NocneacsaTtebHo
obpabaTbisaeTt 1 06HoBNAET 3TY 6a3y AAHHbIX

Nepeit pa3, KOrpa KoMNUIAToR 0GpataThiBaeT NPoeKT, BCe Gaiibl
npoekTa KOMNUAMPYIDTCA Bl MOXeTe WCMNONbL30BATh BO3MOXHOCTbL
“GLICTPO NOBTOPHOR KOMAUNALKMKM® (smart recompile) Ana cozpanna
paclmpeHHoi 6a3bl AaHHLIX NPEEKTa, KoTOpana NoMOoraeT YCKoOpUTbL No-
cneaylowve KomMnunauun 31a 6asa AaHHbIX N03BCNAET 8aM UIMEHUTb
HA3HaYeHWA PpecypCoB hU3NYeCKOre YCTPOMGCTEA, TaKKe, KaK HasHave-
HUS BLIBOAOB 1 NOTMUYECKKX SNEMEHTOS, a TaKXe NOBTOPHO KoMnUnnpo-
BaTb NPoeKT 6e3 NoBTOPHOre NOCTpoeHUs 6asbl AaHHbIX U NOBTOPHOrO
CYHTE33 NOrMKW NpoekTa. Mcnonbayn Bo3MOXHOCTL “nenHoi nosBrop-
Hol KoMOMnALMK® (total recompile), BO3MOXHO caenatb BIGop Mexay
MOBTOPHENM KOMMMASLWE I TONLKC TeX ¢aiknos, KoTopbie pe4akTuposa-
NWUCL Noce Nnecneaxei KOMNUAALMK, U NOAHOH NOSTOPHOM KOMMMNA-
unel BCero npoexTa

Moaynb ioruseckoro cuHTesatopa (Logic Synthesizer) npumenser
pAf &M opMTMOSB, KOTOPLIE YMEHbLWAKNT MCMoNb30BaHe pecypCos K
y6upaloT ay6nuposaHHylo noruky, c6ecrnevusas Tem CambiM Makcu-
ManbHo 3¢ deKTUBHOe UCNONL30BaHNe CTPYKTYPbE Noruyeckoro ane-
MeHTa JINA apXMTeKTYpLl Llenesoro cemeiicTa ycTpoicTs JanHbid
MOAYMNb KOMOUAATOPA NPUMEHAET TakKXe CnocoBbl NOrMYeCcKoro CUHTe-
3a ana TpeGoBanuiz NoNb3cBaTeNA o BpeMeHHbIM napaMeTpam u ap
Kpome Toro, NorMyeckuid CUHTe3aTop UIeT Noruky ANA HecoepuHeH-
HBIX yanos. ECM CH HaXxoaMT HeNPUCOeaMHEHHbIA y3en, oH yBupaeT
NPUMUTUBLI, OTHOCAWUECA K 3TOMY y3ny

JAnf ynpasneHua noruyeckuM CUHTe3oM UMeloTCA TPU 3apaHee onu-
CaHHbLIX CTUNA M BoNbWOE YACNO NOrNUEeCKUX onuni

B nww6om npunoxenHnn MAX PLUS [l moxHO 8BeCTKH 3Ha4aHWA Bpe-
MeHHbIX MapaMeTpos NpoeKTa U 8LIGpaThk Noruyeckre onunun, a Takxe
onpenennTL CTUIKM NIOrMYeCcKoro CuHTe3a Bbl MoxeTe 3anaTth robans-
HbliA NOrM4eCKUin CUHTES M0 YMONYaHUIo W BpeMeHHbIe napameTpbl Npo-
exTa 417 BCEro Npoekra B LeNoM, a Takxe BCe A0NONHUTENbHbIe
HasHa4YeH s NOrMyeckux onuuiA 1 BpeMeHHbIX MapaMeTpoa NpoeKkTa 1
ANA OTAENLHBIX NOrvyecKux pyHKLMA

ECnun npoekT He NOMewaeTCa Npu MoHTaxe 8 OAHC YCTPOMCTEO, MC-
aynb Partitioner (paspenurens) pazgenser 6aay AaHHLIX HA HECKONbKO
MNAC ogHOro W TOro xe CeMeitcTBa, CTAPAACHL NpY 3TOM pasfenuTs
MPOEKT HA MWHUMANbHO BO3MOXHOE YMCNo yoTponcTB PasbueHue
MpoeKTa MPOMCX0AWT NO FPAHULAM NOrMYeCcKUX 3N1eMeHTOo8, a YMCcno
8bIBOJIOB, UCMONb3yEMOe ANA coobileHWs MexXay YCTPORCTBaMA M-
HAMU3NPYETCA

PaatueHue MoxeT BbiTb MPOBEAEHO MGNHOCTbLIO a8TOMATUYECKHU Nik-
6o Noj, HacTUHHBIM UNUW NONTHBIM YNpaBieHheM CO CTOPOHLI NONL30BA-
Tena HaanayeHWA YCTPOACTB W ycTaHOBKW ANA ABTOMATUHYECKOro
Bbibopa YCTROACTB NO3BONAIDT NPUMEHWTL TCT YROBeHb ynpasneHus,
KoTopbiit HauBonee NOAXOAUT ANA KOHKPETHOrO NpoeKkTa

Korpa pa6oTaiot Moaynu Partitioner v Fitter, Bol MOXeTe NpUOCTaHO-
BUTb KoMnmNauMio KoMmnunatop oto6pa3ut MHGOPMALUIO © TEKYLLEM
COCTOAHUM NpoLeccos pazbueHus U TPACCMPOBKK KpUcTanna, s ToM
yvcne cpasHeHue TpeByeMbiX U MMEINLLNUXCS pecypcos 3TO HYxXHO ANA
Toro, 4To6bLl NPUHATL peleHne, RPOACNXaTh U KOMMOUNALMIO, Wnu
BHOCWUTb KApANHANbLHbLIE N3MEHEHUN B NPOeKT

Wcnonbaya 6a3y gaHHBIX, 06HOBNEHHYIC MoayneM pa3BueHus, Mo-
Aynb Tpaccuposku (Fitter) npusoaut 8 cooTBeTcTane TpebosaHNuA npo-
€KTa C W3BeCTHBIMW PECYPCaMU OHO! 0 UM HECKONLKKUX yCTpolcTs OH
Ha3HayaeT Kax0i Norudyeckoil GyHKLMKM pacnoncxeHue peanuayio-
Lero ee NOrMYeckoro anemMeHTa u sbibupaet cooT8eTCTBYICLUUE NYTH

83aMMHbIX COeAMHEHWI U HasHaYeHVA BLIBOA0S. JAaHHbIA MoAYNb NbiTa-
eTCA CornacosaTh Ha3HAYeHMs pecypcos, T e. BbIBOA0B, JIOTUHeCKUX
3NEeMEHTOSB, 3NeMEHTOS BBOAA/BLIBOAA, AYEEK NaMATH, YUNOB, KNKK,
YCTPOWCTB, MECTHOW TPAcCMpOBKY, BpeMeHHbLIX NapaMeTpos U Haska-
YeHUs COoeAMHEHHDbIX BLIBOAOB U3 dalina Ha3HAYEeH A 1 KOHDUIypaLn
(.acf) (Assignment & Configuration file}, c MeloWUMNCA pecypcamm
Moaynt vmeeT napameTtpbi, No3BosAlowWMe OMpeaennTsb cnocobu
TPACCHUpPOBKM, HaNpMMep aBToMaTHYeCcKoe BBeAeHMe NorMueckux ane-
MEHTGSB 1N orpaHdeHue koaddulmerTa o6beguHeHNa no Bxony Ec-
N TpaccupoBKa He MoOXeT ObiTb BbIMO/HEHa, MOAYNb BblAdeT
coobuweHne 1 npeanaraeT Bam suiGop, NPOUrHOPMpPCBAaTL HEKOTOPLIe
vnu 8ce Batuu HasHa4eHWs Nbo NpekpaTUTL KOMAWNALWIC

HeszasucuMo OT TOro, 3aBeplieHa i NonHaa TpacCUpoBka MpoexTa,
AaHHLIA MOAYNL reHepupyeT daiin otdera (.rpt) (report file}, 8 KoTopoM
AOKyMeHTMpyeTcs MHbopMauma o pasbueHun npoekTa, MMeHax BxoA-
HbIX 1 BLIXOAHbIX KOHTAKTOB, BpeMeHHbIX napaMeTpax NpoeKTa U Heuc-
NONL30BAHHLIX pecypcax ANA KaX[oro YeTpolicTea 8 npoekte Bbl
MoxeTe BK/IoYUTL 8 ¢alin oTyeTa paspensl, NoKasbiBalowme HasHaqe-
HWA MoNb3BATENRA, Gainosyd Mepapxmio, B3aMMHbLIe CoeguHeHna no-
FMYECKWX SIEMEHTOB 1 YPABHEHHS, peann3osaHHule 8 /i3

KoMnaunaTop Takxe aBToMaTuyecku cospaer ¢hain TpaccupeBKy
(.fit), B KOTOPOM AOKYMEHTUPYIOTCA HA3Ha4YeHWA pPecypcos u ycT-
policTa NS BCEro NpeekTa, a Takke uHpopmaliua o Tpaccuposke He-
3aBMCMMO OT TOrO, YCMELWHo Nk NpoLwWwna TpacCUpoBKa, nonbLlosarenb
MOXET NPOCMOTPETh MHOOPMALIUK O COTNAcoBaHWW, pasbueHnn
TPAccMpOoBKU W3 daina cornacoaaHns B OKHe NoypoBHEBOro fnnaxu-
posiumMka BO3IMOXHO TakxXe nepenucaTh HA3Ha4YeHWA U3 aiina corna-
coBaHus B (aiin HasHaseHui 1 koHburypaumn ACF anda nocheaylotlero
penaKTUpoBaHuA

CyluecTayeT BO3MOXHOCTL AaTb YKazaHue Mofynio TpaccupoBiluuka
(Fitter) creHepvpoBaTh BbixOAHbIE TEKCTORbIE (haknbl MPOEKTa Ha A3bike
AHDL (.tdo) NockenbKy B NPGEKTe C HECKONLKUMK YCTPOACTBaMMW ANA
0AHOTO YCTPOMCTBA reHepupyeTea opuH dakin, cnepyet paabute Npo-
@KT Ha HECKONLKO NPOeKTOSs, KaxXabI AR oaHOro YCTpoiAcTsea, ecnu
TpebyeTca 3adpUKCUpPOBATL NIOTUKY B HEKOTOPLIX YCTpoACTeaX, 3aTeM
coxpaHuTb ¢ain TDO anA 3Toro ycTpoACTBa Kak ¢ain TeKCToB80oro An-
saiiHa (.tdf} » nepekoMMNUpoBaTb NOrUKy ANA STOro YCTROWCTEA, Npu
3TOM COXPaHAA pesyNbTaThl IOrMYeckero cuHTesa, ony4eHHbLe B Xxone
npenblayliei KoMaunauumn

3KcTpakTop ANA GyHKUNOHankHOro TecTupoBanua (Functional
SNF Extractor) cospaeTt ¢pann ana pyHKUMOHansHorc TecTnposaHna
(.snf) KomnunaTtop reHepupyeT 10T haiin nepes, CMHTe30M NpoeKTa,
NO3TOMY OH COAEPXWT BCe y2Nbl NPUCYTCTBYIOME B NepBOHaYanbHbIX
cdalinax npoekta 3TOT GYHKLMOHANLHLIA dain SNF He CofepXUT NH-
dopMaLum 0 BpeMeHHbIX napaMeTpax Ero reHepauvf BO3MOXHA TONb-
KO B Cyyae, eCiv KoMIUNALMA NpoeKTa Npotina 6es owmnboK

BKCTPAKTOP AN TECTUPOBAHNA BPEMEeHHbIX napamerpos (Tim-
ing SNF Extractor) coapaeT (ecnu KoMNMNALMA NpeekTa npowna Ges
owubok) daitn AnA TecTUpOBaHUA BpeMeHHbIX NapameTpoB (.snf), Ko-
TOpbIl COABPXUT AAHHLIE 0 BpEMEHHLIX NapaMeTpax npoekTa Kpome
Toro, ot daiinbl SNF UCNONL3YIOT TaKXe MOAYNUW KOMIKNATOPA, CO-
aAepxaiime nporpammsl sanuck 8 opmarts EDIF, Verilog u VHDL, reve-
pupylolume BoiXxoaHble Gainbl 3Tux GopMaToB U Takke (No Xenanuio
nonL3oBaTend) BuixoaHbe dakintl dopMaTa CTaHAAPTHLIX 2a4epxek
(.sdo) (standart delay format output file}

MOXHO 3aCTaBUTL KOMIMNATOP CreHepUpOBAThL ONTUMU3NPOBAHHGLIGA
daitn SNF ¢ nomoLublo KoMaHab! Processing /Timing SNF Extractor On-
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TUMU3aUuA daina SNF yeennyusaer BpemMa KOMNunauuu, HO NnomoraeT
C3KOHOMWTL Ballle BPpeMs MpW TeCTUPOBAHNK U aHaiu3e BPEMeHHbIX
napamMerpos

SkcrpakTop ans TOCTUPOBaHUA KOMNOHOBKM (Linksd SNF Ex-
tractor) coapaer daiin (.snf) ana TECTUPOBAHWUA KOMMOHOBKW HECKOJib-
KuX NpoekTos (Ha yposHe niiatht). Takoi daiin SNF komBunnpyer
UHdOopMaLvio us daitnos SNF ABYX TUNOB 19 TeCTUPOBAHWUA BPEMEeH-
HbIX MapaMerTpos u GyHKUWOHANLHOrG TeCTMPOosaHusa, KoTopule Gbisin
CreHepupoBaHLl ANA ITUX HECKO/ILKMX NP OEKTOB Mo OTAeNIbHOCTU CKOM-
AOHOBAHHBIE NPOEKTH MOTYT UCNO/IL30BATL YCTPOIACTBA, NpuHaanexa-
{ue pa3HLiM ceMeificTeam Fcau dairn ana rectuposanua KOMMOHOBKW
COACPXUT TOJILKO MHPOPMALMIO O BPe MeHHbIX NapameTpax, ero MOXHoO
TaKXe UCMosL3OBAaTL NPK NPOTrOHEe aHaIM3a BpeMeHHLIX NapaMeTpos

Mporpamma aanvcu 8 popmar EDIF (EDIF Netlist Writer). Kom-
aunaTep MAX PLUS Il moxert B3aUMOAEACTBOBATL C GONLLIUHCTAO M
CTaHAAPTHLIX MPOrPaMMHBLIX CpeacTs CANP kotopule MOryT YUTaTb
dainsl cTangapTHoro dopmara EDIF 200 unu 200 AanHbiil {Heo6aza-
TenbHbiiA} MOAYAbL KOMNUNATOPA, copepXauwmid nporpamMMy 3anucu 8
¢dopmat EDIF, co3aaeT 0guH Wian HecKoNLKo BbIXOAHBIX alisios B dop-
mare EDIF (.edo), cogepxawmx UHGOPMALMIO O hyHKUMAX U (HeoBn3a-
TE/IbHO) BPEMEHHLIX napamerpos, nojiydeHHyIo nocne nposegeHus
CuHTe3a WHdopmauus o BpemeHHbIX NapaMeTpax MoXeT BbiTb TakKe
3anncana 8 0TAe/IbHLIe BLIXOAHLIE daiinl ¢dopmaTa CTaHQapTHOM 3a-
Aepxku (.sdo)

Mporpamma sanucn B t$opmar (Verilog Verilog Netlist Writer).
HeobasatenbHblit Moayne NpOrpaMmbs 3anucik B gpopmMart Verilog reve-
PUDYEeT BbiXoaHLIe dhaiiNsl ¢ pacwmpeHuem .vo, coflepxaue nHpop-
MEUWIo 0 PYHKLWUAX U BPEMEHH biX napamerpax, Nofy4eHHyI0 nocie
NPOBeaeHNs CuHTe3a UHGOPMaLNA 0 BpeMeHHBIX napamerpax MoxeT
GbiTh TAIOKE 3AMWCaHa B OTAENbHLIE BbIXOAHbIe halinbl hbopmaTa CTam-
AapTHON 3agepxku (.sdo)

Mporpamma sanucu B dopmat VHDL (VHDL Netlist Writer
VHDL). Heo6a3aTenuHbiit MOAYNb KOMNUNATOPA G NPOrpaMMO 3anNucu
8 gopmat VHDL renepupyeT ogur unu HeCKOJIbKO BLIXOfHLIX daitnos
(-vho} Ha a3bike VHDL ¢ CUHTaKCUGOM 1987 unu 1993, copepxawmx
UHDOPMALKIO 0 PYHKLUAX 1 (Heo6AzaTentHo) BpeMEeHHBLIX napamer-
Pax, nojiyyeHHyIo nocsie NpoBeaeHUA CuHTe3a MHdopmauma o epe-
MEHHBLIX NapameTpax MoXeT GuTh TakKe 3anucaHa B oTAeNbHbLle
BuIXoAHbIE daiine hopmara CTaHAAPTHOR 3adepXku (.sdo)

BbixopgHble daiinel Ha a3bikax onvcanms annapaTypbl MOXHO UC-
NONb30BaTL Npu BepudukaLMu NnpoexTa ¢ VCMNONL3I0BAHWEM BHELWHero
cumynaTopa 3Tu dainwl FeHepupyIoTCA TONLKO B CNyyae yCneLwHokH
KOMMUNALMK NpoeKkTa

Mognyne accemGnepa (Assembler). Moaynb acce mbnepa npeob-
pa3dyeT Ha3HaYeHUA NOrUYeCKnX 3NeMeHTOB, BLIBOAOE W YCTPOIACTR,
CAenaHHLle Mogynem Tpaccuposku Fitter, 8 nporpamMmuIii o6pa3 ana
YCTPOWCTBA (YCTpOiAcTe) 8 Bule 0fHOrO WK HECKOMLKUX [1BOWYH biX
o0rekTHbIX dhaiinos gna nporpamwvaropa (. pof) unu o6beKTHLIX dain-
nos SRAM (.sof}, ans HEKOTOPLIX YCTPOACTE KOMMWAATOP TaKxXe reHe-
pupyet ASCIl-daiins JEDEC ( jed), copepxaume UHpopmauuio ona
nporpammaTopa, KOHGUrypauMoHHble ASCli-gaitnet (.ttf) u ASCII-
danno popmara Intei (.hex).06nekTHbie $anno POF u SOF, a Taioke
KOHbUrypaunorHtele dgaitnu JEDEC zatem 06pabatbiBaloTCA Nporpam-
MaTopoM cuctemsl MAX PLUS Il u Nporpammupyiouleil annapaTypoit
duUpMsl Altera (unu apyrum nporpammaropom) daitnel HEX u TTF mo-
ryr GolTh UCMONL3OBAHL! ANs KOHpUIypupoBaHua ycTpoiicte FLEX
6000, FLEX 8000 u FLEX 10K ¢ noMouiLio Apyrux cpefcts Moayns ac-
cemGnepa cospaeT daitnu aha NporpamMaTopa To/ibko 8 Cilyyae yo-
MewHoR KOMIUNALMK NpoekTa
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MNocne sasepweHka koMNUAALMK KOMNWIATOP W NPOrpamMmMaTop cuc-
Temst MAX PLUS Il noseonsioT CreHepupoBaTh A0NONHUTENbHLIe dainbl
A7 NpOrpamMMUpOBaHUs YCTRORCTBA, KOTOPLIE MOXHO UCMONL30BATL 8
APYrux ycnosuaAx NporpamMmnuposaHus. Hanpumep, MOXHO co3pars
haisibl € NOCe ACBATENLHLIM NOTOKOM GUTOR (.bbs) u HeoGpaboran-
Hble ABouYHbIe Gaitnsl {.rbf) Ana kondurypuposanua ycTpoicTs FLEX
6000, FLEX 8000 u FLEX 10K. MoXHo €03aThL nocneAcsaTeNLHble (aii-
71kl TECTOBLIX BeKTOPOS (.8vf) Uin daiinkl Ha Asbike JAM (.jam) ana npo-
TPAMMUDOBAHUA YCTPOICTS B a8TOMATUIUP OBAHHOM MCHLITATEILHOM
annaparype Tuna ATE.

YTunura avardoctukm npoekTa (Deslgn Docter Utility). Heo6s-
3aTeNibHan yTuiuTa AMarHOCTUKU NPOeKTa NposepseT Noruky kaxaoro
dainia npoexTa ANA BLIKBIEHUA 3/leMeHTOB, KOTOPbLIE MOTYT BLI3BATH
NpoGieMbl HAAEKHOCTH HA CUCTEMHOM YpPoBHe. 3Tu NpobiemMbl 0B6biy-
HC 0GHAPYXWUBAIOTCA TONLKO NOCHTe sanycka YCTpoiACTRa “8 Xeneae”
CyulecTeyeTt 803MOXHOCTL 8:/60pa 0AHOro 3 Tpex npeasapuresibHo
onpefenexHbix Habopos npaswa pa3paboTkn IpOEKTa C pasHbiMu
YposHaMu Kpome Toro, Bul MoXeTe paapaboTaTs csoii COGCTBEHHbIM
cBoA nNpasun pa3palboTku AnzaiiHa.

MNpasuna pa3paboTki Au3aiHa OCHOBLIBAIOTCS Ha npuHLMNax Ha-
AEXHOCTW, KOTOPLIe OXBaTLIBAIOT /IOrUKY, CofepXaulyi acCUHXPOHHble
BX0Ab!, 3aNN0BLIE TAKTOBLIE CUrHanl (Clock), MHOrOYPOBHEBYIO N1OrUKY
Ha KOHDUIyPaUmax ¢ curHanamu Clock, Preset u Clear, a Takxe 8 ycno-
BUAX cocTA3aHMiA. YCTaHOoBKa MpaBuA NPOBePKK NPOM3BOANTCA G [OMO-
wbto komaHaet Design Doctor Settings (Puce. 2.27).

Pue. 2,27. OkHo KomaHge! Design Doctor Settings

Design Doctor Setti

L

2.5. BEPUOUKALMA NPOEKTA

Ana sepudukauu npoekTa {PMe. 2.28) 8 cucteme MAX PLUS Il uc-
MONLIYIOTCA TPWU NPUNOXEHUA CUMYNATOP (Simulator), aHanu3atop
8pemeHHbIX napamerpos (Timing Analyzer) u curHansHuI penakTop
(Waveform Editor)

Cumynstop (Simulator)

CumynaTOp cuctems MAX PLUS Il TecTupyeT foruyeckue onepawuu
W BHYTPEHHIOI0 CUHXPOHW3ALMIO NPOeKTa, N03BONAN noJib30saTesio Mo-
AeAMposaTL NpoekT CUMYNATOP MOXeT paBoTaTh Kak B Avanorosom
W1 aBTOMATUYECKOM {NaKeTHOM) pexumax OKHO CuUMyiaTopa nokasa-
HO Ha Pue. 2.29

Nepep TecTuposanuem npoext He 06XOAMMO CKOMMMAUPOBRATE, 3a-
AaB KOMMUNATOPY onuunio cresepupcears daiin (.snf) gna pyHkuuo-
HANLHOTO TecTUPOBaHUS, TECTUPOBAHUA BPEMeHHbLIX napameTpos,
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Puc. 2.28. Bepuduxkalua NpoeKkTa B cucTeMe MAX PLUSII
(T
vec
MAX+PLUS Hi CHriankbHblA
CwmynaTop scf penaxkTop
< <> e
fApoTokon BhixogHoH
WMCOONHEHNs ﬂgx’ap:; TabANIHBIN
Komarg dain
..... - Y
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Puc. 2.29. Cumynstop MAX PLUS I

| 2 Simulator: Timing Simulation

 Simulation Input: dem.scf
Simulation Time: 0.0ns

_ Start Time: End Time: [b.0ms X

i Use Device [~ Oscillation lﬁ-ﬁnb l A

T SetupHold . [
" Check Outputs I Glitch |0.00s

Y
6O TeCTUPOBAHWA KOMNOHOBKK HECKOMNBXUX NPOEKTOB (yCTpORCTB)
3arem NoNyqeHHb!A A5 TekyLlero npoexkTa ¢aiin SNF aarpyxeaeTca aB-
TOMaTHUHeCcKM NDK OTKPLITUKM CUMYNATORA

B KauecTBe WCTOYHMKA BXOAHBIX BEKTOPOB UCNONL3yeTCA NGO rpa-
duuecKuit curHanbHpli Gain kaHanoB TeCTUPOBAHNA (.scf), nnbo Tex-
cToButih ASCIi-dhaiin (.vec) [na NpoekTos, paBoTaiowmx ¢ NaMATBIO,
MOXHO 33f2aTk HEKDE MCXOAHOe CoRepXUMoe NaMATh B dainax wecrt-
HaguaTepuuHoro dopmata (Intel) ¢ pacliupeHuemM .hex unu B dahnax
HHWUMEK3BLMK NEMATH € pacluMpeHrem .mif CurHanbHue peiaxTop
MOXET 2a8TOMAaTUYeCKn coagasaTh ¢ainn SCF no ymonyaHuio, KOTOPpbIA
NoNb30BaTe b MOXeT PeAAKTUPOBaTL € LEbIo NONMYy4YeHNA HYXHbIX €My
TECTOBLIX BXOAHbIX BEKTOPOB ECNK BMeCTO aTOM0 UCNONL3YETCR TeKT-
TOBLIA ASCil-dhaiin BexTopoB, CUrHanbHEIR pefakTop aBTOMaThu4ecKn
reHepupyet M3 Hero ¢ain kaHanos TeCTMpOBaHUR SCF (simulator
chanel file)

CyMyNATOpR NOJBONAET NPOBEPWTL BLIXOAHBIE 3HAYEHUR, nony4ae-
Mble B X0 TeCTUPCOBaHWA, NO BbIXOAaM, COAePXaLUMMCA B ¢ahne SCF
{3apaHHbIM NONL30BaTeNeM NPOrHO3NPpYEMbIM 3HEHEHUAM UNK pesyb-

TaTam npeasiayuwwx Tectos) C NnoMotLbio cooTBeTCTBYIOWeR annapaty-
pbl NS NPOrPaMMUPOBRHNSA MOXHO TAKKE BEINOMHUTL byHKUWOHaNbHOe
TECTMPOBAHWUE ANS NPOBEpPKN ASHCTBUTENLHBIX 3HA4EHU BbIXOA0B NPO-
rpaMMrpyemMoro yCTpoWcTBa no pesynbraTam TecTpoBaHua.

Mcnonb3aya pasnuaHble onuMn CUMYNATOPa MOXHO KOHTPONWUPOBaTL
NpoeKT Ha nosBnexue cCoes {glitches), a Takke HapylieHne ycTaHo-
BOYHbBIX NEpaMETPOB U BPEMEHHLIX 38APXeK Mocne 3aBepIEHNA TEC-
TUPOBAHWUA MOXHO OTKPbLITE curHanoHblil pegakrop AnA npocMmoTpa
06HoBReHHOro daikina SCF unn coxpanuTe nonydeHHse BbIXOAHbLIE 3Ha-
YeHua B TaBnuuHom daiine ¢ paclumpeHuem .thl, a 3atem npocmaTpu-
BaTb PE3YNLTATLl B TEKCTOBOM pegaktope

dDyHkuMoHansHO® TecTUpoBaHue. Ecnn KoMnunsTopy “AaHo aa-
AaHue” creHepupoBatb daiin SNF ans yHKUMOHANEHOTo TECTHPOBA-
HUA, OH CO3AaeT ero Nepey, CMHTE30M NpoeKTa. CnepoBaTenbHo, NPy
¢dyHKUMOHRNBHOM TeCTUPOBAHWK MOXHO cMofenupoBaTL BCE Yanbl
NpoeKTa

Bo BpemaA $GyHKUMOHANbHOro TeCTUPOBAHNA CUMYNATOP wrHopupyeT
BCe 3a[,ePXKKU pacnpocTpaHeHna [1oaToMy B daiine SNF ana GyHkum-
OHZMBHOMC TECTMPOBAHUA HET 3afiepXeK, BbiXOaHLIe Noruieckne ypoB-
HIA H3MEHAIOTCA OHOBPEMEHHO CO BXOAHbIMK BEKTOPaMMK

TecTupoBaHWe BpeMeHHbIX NapameTpos

aiin SNF ann TeCTMPOBaHWA BpeMeHHbIX NapaMeTpoB KOMMWIATOP
reHepupyer Nocne TOro Kak NpoBeaeHs! NOMNHLIA CUHTE3 ¥ ONTUMKU3A-
uma npoexrta oaToMy aTOT draiin cofepXuT TONbKO Te y3Ibl, KOTOpble
He BbinK YHWHTOXEHbI B POLECCE NOrMUecKoro cuiTeaa

2 aToro daina cumynatop 6epeT MHGOPMAaLWIO 06 annapaTHo#
yacTu, XoTepar Gbina cobpaHa U3 dalinos Mogenei ycTpohcTB (.dmf),
MMEIOLLMXCA B KOMNNeKTe cuctembl MAX PLUSHI

Ecnn npoekT 6bin pasBbuTt Ha HeCKOLKO YCTPOWCTB, KOMNUISTOP CO-
agaet dalin SNF 4 NpoeKTa B UeNOM U A KaxAoro yctpoicTtea Opf-
HaKOo TeCTUPOBaHKUe BpeMeHHbIX NapaMeTpoB OCYLECTBNIAETCR TONbLKO
[ONA NPOeKTa B Lenom

MOXHO YCKOPWTb TECTUPOBaHNE BPEMEHHBIX napamMeTpOB, Bblfas
KOMNUWASTODPY YKa3aHue CreHepupoBatb ONTUMMKUPOBaHHEIW Gann
SNF, coepxalini AuHaMuieckne MOLIeNn, KoTopLie npeAcTasnfinT
cof0i pasHble TUNb koMmBuHaTopHol norukn NpoueccopHoe BpeMa
KOMNUIATOPA NpW 3TOM YBENU4WBABTCR, DAHaKO nony4eHHbIA ONTUMMK-
3MpoBaHHLIA SNF-@ain MoXeT YMeHbUWTL BpeMA TecTupoBaHKA, No-
CKONBKY CUMYNATOP MOXeT paboTaTb C AHaMUieckiMu MOAENAMY,
BEMECTO TOro 4ToBbl MHTEPNPeTUPOBaTh BCIO NOTUKY B KOMBWHATOPHOA
cxeMe

Mpw cospanun danna SNF 4ns TeCTUpoBaHna KOMNOHOBKW HECKOIb-
KUX NPOEKTOB KOMIMNATOPR KOMOUHKPYeT dauns SNF nna GyHkuno-
HaNbHOro TECTUPOBAHKA U/UnK dainbl ANK TECTUPOBEHUA BpeMeHHbIX
napameTpoB HeCKONbKUX OTAENbHbIX NPOEKTO3 O1genbHble “NoanNpoex-
T’ B KOMNOHOBOUHOM SNF daiine MoryT 6biTk NpeaHasHaqeHl ANA ye-
TpoCTB pastbix ceMelicTB KpomMe TOro, NOCKOMEKY dainul SNF gng
GYHKUMOHRNBHOMD TeCTUPROBAHKUA CO3/aIoTCA [0 DKOHYEHWUA NONHOIA
KOMOUNELMMW, MOXHO BBECTH NOANPOEKTH!, KOTOPLIe NPeACTaBNAINT Nio-
UKy, He peaninaoBaHHyio B ycTpoicTee dupmbl Altera

KOMNOHOBOYHBIN dain SNF MoxHO UCNoNb3nBaTh AN TeCTUPOBA-
HWUA Ha ypoBHe nnaThl Kpome TOro, ecnn oH COASPXIAT TONbLXO MHPOP-
MauMio O BPEMEHHBIX napameTpax, ero MOXHO UCNoMb3nBaTL ans
NpROroHa BpEMEHHOro aHanusaTopa CUCTeMbl MAX PLUS Ii

BmecTe C APYTUMU NPUNOXEHUSMU CUCTEMB MAX PLUS 1l cumynsa-
TOp No3BONseT BaM BEINONHUTL Creayowme 3anaqn

— 3afeTh OXWABEMBIS MOl M4ecKhe YPOBHW Ha BhIXOAE, KOTOpHE
MOXHO BYAeT CPaBHWTL C pedyfbTaTaMu TeCTUPOBEHWSA,
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— CMOAenvpoBaTh OTAenbHbie y3nbl Wnn yankl, o6befnHeHHbe B
rpynnel. Moxuo koMGuH1poBaTh 6UTH UM POBOro asToMara B NpoekTe,
MoAenrupoBaTb UX Kak rpynny 1 o6pallaTbCa K HUM MO UMeHY COCTORHUR;

— Ofpefien’Tb BpeMeHHO! WHTepBaj, NpeACTaBARAIOWHA coboi
ApoXatie HpOoHTa UMNynbCa unv c60i, 1 NPoaHANN3NPOBaTh NPOeKT
Ha Ha/Inire 060MX ITIUX YCNOBWA AN OHOMO U3 HUX;

— KOHTPONUPOBATH Hajiive B NpoeKTe HapyLUeHWA HayalbHbIX yC-
TaHOBOK PErCTPOB 1 BpeMeHHLIX 3afepXek;

~— PerucTpypoBaTh AeNCTBUTENbHLIe 3HaYeHUR BLIXOAOB YCTPONCTB
BMeCTO MOAeNNpOBaHHbIX;

— NpoBoAUTb ByHKULUOHANIbHOE TecTUpoBarme. MoXHOo NpoBepwTb,
ABNAIOTCA I CMOAENVUPOBaHHbIe BbIXOAHLIe 3HaYeHUR GYHKUMOHANIbHO
9KBUBajIeHTHbIMW peaJlbHLIM BbIXOAAM YCTRONCTB;

— 3a4aBaTb YCNIOBWA TOHKM OCTAHOBA, KOTOpbie 3aCTaBNRIOT CUMY-
NATOp Aenatb Naysy Npu UX peannsaunn B NPoLLeCCe TECTUPOBAHNS;

== COCTaBnfATb NepeyeHb UMEH U NOrU4HEeCKNX YpoBHe! NI0GOV KOM-
GrHaLUN Y3N0B 1 FPYNN U WHULMANIM3UPOBATS NIOFUMECKIE YPOBHY y3na
Vnu rpynnei nepef TecTUpoBaHueM;

— WHULKAIM3NPOBAaTL coaepXumoe 6nokos namatv RAM (O3Y) unu
ROM ([3Y) nepen TecTvpoBaHvieM,
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— COXpaHATh UHULWAIN3NPOBaHHbLIE 3HAYEHWUA Y3NOB W rpynn, B TOM
qucne UHULManNU3MposaHHoe coaepXuMoe NamaTu, B dpatine nHuuma-
nmsauun cumynaTopa (. sif) nmn nepesarpyxartb UHULWANN3UPOBAHHLIe
3Ha4YeHUR, xpaHaWmecs B daline;

— PerucTpvpoBaTb KOMaHAbLI CUMYnATOpa B TeKCTOBOM daitne npo-
TOKORNa UcneITaHWA {.log) Toro Xxe dpopmara, UTo 1 KomaHaHbI daiin
(.cmd), ¥Conb3ayembiit NPy TeCTUPOBaHUK B aBTOMATUHECKOM (nakeT-
HOM) peXuMme, a 3ateM UCNoNL3oBarTh 3T1oT daiin LOG Ang NoBTOpeHUs
3TOr0 UUKNA TECTUPOBAHUA. KoMaHAbl CUMYNATOPA U NOoNYYeHHLie pe-
3yNbTaThi MOXHO TaKXe 3anucaTs B TecToBbli dalin UCTOopun TeCTUpO-
BaHuA C pacumpeHvieM .hst

TakumM 06pa3oM, Mbi pacCMOTPEN OCHOBHbLIe NpreMbl paboThbi Nake-
1@ MAX+PLUS Il KoHeuHo, B paMKax oaHol rnasbl NpakTuyeckun HeBos-
MOXHO NoApo6HO paccMoTpeTb BCe NpueMbl paBoTkl C TAKUM CROXHBIM
¥ pa3HooGpasHLiM NporpaMMHLIM CPeAiCTBOM, OAHAaKo 3auHTepeco-
BaHHbI NONb30BaTENb B COCTORHUN CRMOCTORTENLHO OCBOUTL Naker,
UCNONL3YR AAHHYIO KHUTY U GUPMEHHOE pYKOBOACTBO NoNb3oBaTens.



