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pecctra Expert siBjsleTCsl COCTaBHOM 9acThIO

cucreM Allegro PCB (mmpoexTupoBanue nH-

TErpaJIbHBIX MUKPOCXEM) U IOCUCTEMBI
KOHTPOJIS 11eJIOCTHOCTHU CHTHAIIOB (SpecctraQuest
signal integrity). Specctra Takxe HHTerpupoBa-
Ha BO MHOTHe Han0oJ1ee IOIyJIsIpHbIe CHCTEMBI
PCB CAD, Brmouas cepuio mponykros Cadence
OrCAD Layout.

B rabuune 1 mepevncieHbl CBOMCTBA JIMIIEH-
3wt rwiarpopmsr Allegro PCB. [t kasxmoro mpo-
IyKTa IepBble IIePeINCIICHHbIC CTPOKU CBOICT-
Ba siBystiorcst rpymmossiMu (User/Host/Display)
JIMICH3USIMY,  OCTABIIINECS SIBJISIOTCSI HHCTPY -
MEHTAIBHBIMU (PabOoINMN) TUIEH3USIMU.

Specctra — 3TO ceMeiiCTBO HHCTPYMEHTOB
IJIs1 aBTOMATH3aI UK IIPOCKTUPOBAHMS T1edar-
ueix mat (PCB). MHcTpyMeHTH Specctra
MOKHO HCIIOJIb30BATh JIsI aBTOMATHIECKOTO
U MHTEPAKTUBHOTO NMPOEKTUPOBAHUS CIIOXK-
HBIX [I€YaTHBIX IIJTAT ¢ KOMIIOHEHTAMH JUISL 11O~

Tabnuua 1. CeoiicTea n1LeH3NM

npoaykTa npoaykTa Crpoka cBoicTB
PCB design studio ngggzﬁjg?_\—?gﬂo
PS3000 C W'ttm HDL SPECCTRA_autoroute (optional)
oncep SPECCTRA_performance (optional)
PCB design studio ngggz?gnﬁssg%io
PS3010 with — .
SPECCTRA_autoroute (optional)
OrCAD Capture®CIS | SpECCTRA _performance (optional)
. . PCB_design_studio
Ps3000, | PCB desian studio SPECCTRA_ PCB
PS3010, o SPECCTRA_HP
ps3100 | Allearo” Performance | speccTRA_autoroute (optional
P SPECCTRA_performance (optional)
PX3100 SPECCTRAQuest™ SPECCTRAQuest_SI_expert
Sl expert SPECCTRA_expert
PX3700 PCB design expert with PCB_design_expert
Concept® HDL SPECCTRA _expert
PX3710 PCB design expert with PCB_design_expert
OrCAD Capture® CIS SPECCTRA _expert
PCB designer with PCB_designer
PX3900 | " Concept® HDL SPECCTRA, expert
PX3910 PCB designer with PCB_designer
OrCAD Capture® CIS SPECCTRA_expert
PX4000 Advanced package adv_package_engineer_expert
engineer expert SPECCTRA_expert
PX4100 Advanced package adv_package_designer_expert
designer expert SPECCTRA_expert

Cucrema Specctra —
NPaKTUYECKUW OMbIT paboTbl

TpaccupoBwuk Cadence Specctra Expert 3aHnMaer cerogHsa nuaupyiowme
NO3WLMUHU Ha pbIHKE pelleHUWW ANA aBTOMATUYECKHUX U MHTEPaKTUBHbIX
TPacCUPOBOK NeuaTHbIX NNAT U CNOXKHbIX HHTErpanbHbix cxeM. OH pa3paboraH
ANA NeyaTHbIX NNAT BbICOKOM NJIOTHOCTH, KOTOPbIE TPEBYIOT CI0XKHbIX MPaBUN
npoekTUpoBaHus. TpacCUpPOBLLMK UCMONDb3YET MOLLHbIH GecceTouHbIM aNropuTM,
nossonsiowmin apeKTHBHO HCNONb30BaThb NPOCTPAHCTBO ANA NPOKNAAKH
Tpacc. B pe3synbrare yBennuuBaercs Nnpou3BOAUTENbHOCTb U COKpalLaeTcs

LMK/ NPOEKTHPOBAHHUA.

BepxXHOCTHOrO MoHTaXa (SMD) u mouTaXa

B otBepcrus (PTH).

WHcTpyMeHTapuit Specctra BKIIOYaeT rpa-
dbuyeckuit mMOTH30BATENBCKUI HHTEPDEiiC
(GUI) n apanTuBayto ShapeBased TexHoOTHIO.
[Mnamapusle koHTakTHBIE Iomanku (KIT),
cxBosHble KII, Tpaccel u ipyrue cxeMHbIe 3J1€-
MEHTBI MOZIETTUPYIOTCS Kak 6asucHble rpad-
vyeckue 06passl. Kaskmprit 06pas mmeeT accorm-
UPOBaHHBIE C HUM IIPaBIJIA, TAKHE KK 3a30PbI
MEK/Ty KOMIIOHEHTAMH 1 UX OPUEHTAITHIO, TN~
PHHY Tpacc, TANMUHT (BpeMeHHbIE TIPaBUIIA),
9JIEKTPUYECKHE IITYMBI U IIOIEePEYHbIe JJIEKT-
pudeckue HaBoaKH. [IpenmyInecTBa TeXHOJIO-
run ShapeBased:

e Tounoe mozmenmposanue KI1, Bersonos u I10.

e 1Icrosp3yioTcs TOYHbIE pasMepbl 00pa3oB 1o~
CPeICTBOM MaKCUMUSAIHH IOCTYITHOTO IIPO-
CTpaHCTBa U IpucrocobieHus Habopa obpa-
30B, BBIBOJIOB M Pa3MePOB KOMIIOHEHTOB.

e Tloaep/KKa CIOKHBIX HepapXHUIeCKUX Ipa-
BIUJI IIPOEKTHPOBAHUS II03BOJISIET YCKOPHUTH
IIPOIL[eCC TIPOU3BOJICTBA U3JIEIIHIL.

e DBecceToyHast TPACCUPOBKA MJIA MUHHMAJIb-
Has ceTka Jyis Tpacc u [1O mosBossier yMeHb-
IIUTH YHCIIO CHTHATIBHBIX CJIOEB.

Tax xak Specctra mpuBs3BIBaeT IPOEKTHBIE
IpaBHJIa K TeOMETPHYECKUM 0Opa3aM, HeT He-
00XOIMMOCTH yIIPAaBIATh U IIPUMEHSITD IIpa-
BUJIA 10 TPASUIIMOHHON CETOYHOU TEXHOJIO-
ruu. MHOTHE CeTOYHO-OPHUEHTUPOBAHHBIE
TPACCHPOBIIUKH MBITAIOTCS COCTUHUTD BCE
IPOBOHUKY B KQ)KIIOM IIPOXOJie TPACCUPOB-
KM, [0 TIOJIHOTO €€ OKOHYaHUs. OTH TPACCH-
POBILUKH HE JOIYCKAIOT KOH(IINKTOB Iepece-
YEeHUI U 3a30POB.

Tpaccuposmuk Specctra HCIONB3yeT APYToi
IIO/IXO/I, Ha3bIBAE€MBII1 aIaIITUBHON TPACCUPOB-
Ko TpaccHpOBIIUK IBITACTCS COCUHUTD BCE
CBSI3U B IIEPBOM IIPOXOJie TPACCUPOBKH, IOMY-
CKast HaIM4re KOH(IIMKTOB 3a30pOB U Iepece-
YeHHil. B Ka)KIOM JOTIOTHUTENIBHOM IIPOXO/ie
TPACCHPOBIIMK YMEHBINACT IUCIO KOHQINK-

TOB, UCIOJIB3YS ATTOPUTMBI PACTAIKIBAHUS
U IIOBTOPHOM ITPOKJIAJKH.

C KaXXIBIM TIPOXOOM Specctra cobupaeT MH-
dopmanuto u usyvaer npobiaeMublie 06JI1aCTH,
IJIS UX UCKTIOYeHUS U 3aBePIIeHHs TPacCh-
POBKH.

XOTs 17151 9TOTO HHOT/IA UCIIONIB3YeTCs 6OITb-
II10€ KOJUIeCTBO MPOXOI0B, TPACCUPOBIIIK
06BIYHO TOCTHUTAET BEICOKHX PE3yJIbTATOB 33 KO-
POTKOE BpeMs, TIOCKOJIbKY OH HCIIOTb3yeT KOH-
uxTHY0 HHOPMANUIO U3 KXKIOTO IPOXO-
TIa JI7Is TIONCKA OKOHYATeJIbHOTO PeIlleH .

ITepen HavaioM paboOTHI C CHCTEMOIT Specctra
HeoOX0oAMO 3arpy3uth nanusle [1I1, cosman-
Hble B ocHOBHOI CAIIP nan B mpepiaymnx
ceccusix Specctra. OTH IPOEKTHBIE JTAHHBIE CO-
CTOSIT U3 OTHOTO FJIN HECKOJIbKUX (ailyioB
(Tabmauma 2).

BbI MOXKeTe MCIIOTb30BaTh MTAKeTHBII PEXKUM
TIJIs IPOTOHA HeCKOJIBKUX Ceccrit Specctra. B Ha-
gaJre KaKIOH cecCHy Specctra YuTaeT IPOeKTHBII
aitn 1 cpair Do. JIjis 3amycka makeTHBIX CeCCHI
Specctra Heo6x0nUMBI crreayomTre (HaiiIbn:
® [IPOEKTHBII (Al [Ist KasKIOM Ceccuu;

o (aitn Do juis Kaxmoit ceccuu;
® raKeTHbIN dail.

[TakeTHbIi (bl yIpaBisieT KaKI0i ceccrert
C TTOMOIITBIO KOMAHTBI specctra, KOTOpast BKITIO-
qaeT mpoeKkTHEI darur, daitn Do u moboir
13 ACTIOTB3YeMbIX IepeKIoTaTesert.

Jlyist co3manust makeTHOTO (hariyia UCIIOIb3Y -
eTCs TEKCTOBBII perakTop. [TaketHsrit arir co-
IepsKUT cepuio KoMaHf specctra. Kaxkmast ctpo-
Ka ITaKeTHOTO (hafiya HadInHaeT HOBYIO CECCHIO.

ITepexiogaresns -do crenudunupyer daiin
Do, koTOpBIit coflepsKUT KOMaHMBI TS yIIPaB-
JIEHUS CeCCHEN.

[Tepexirogarestb -quit BKII0YAETCS B KOXKIYIO
KOMAHJIy Specctra JJIsi OKOHIAHHS 3TOU CecCun
ocJte mocieHei komaussl B aitre Do. TTome-
CTHTE MePEKITI0YaTeN b ~quit B KOHEII KaXKIO¥ KO-
MaHIHOM CTPOKM IS OKOHYAHUS 9TOM CECCUM
M 3aITyCKa CIIEIYTOIIe.
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Tabnuua 2. Tabnuua hainos NPOEKTHbIX AaHHBIX

BxogHbie ¢ai

MpoekTHbI# chain

Onucanue

MpoekTHbii chaitn (.dsn) coaep>kuT AaHHble, co3aanHble B Beaylied CAMP.
OH BK/IOUAET B cebsi MO/HYI0 HHKHOPMALMIO O KOMMOHEHTAX, CBA3sAX (netlist) 1 NpoeKTHbIX
orpatudennsx. MpoeKTHbIi thain — 310 oTNpaBHas Touka A/ist Bcex pabot B Specctra.

Yuraiotca B npouecce...

3anyck
(Startup)

Daiin
3TaXKHOrO Nnaa

3ot dhaiin (Floor Plan File, .pIn) coaeput npoekTHble faHHble, co3aaHHble Specctra.
OH copepswT HH(OPMAaLMIO O TOM, KaK KOMMOHEHTbI JOJDKHbI GbITb CrPyNNMPOBaHbI BMECTE
INA ONTUMANIBHOTO pasMeLLeHust. [l CO3AaHNA AaHHBIX O MNaHe PacroNoKeHHs
Heo6XxoAMMo cHavana cuuTarth chain, cozpaHblin CAMP.

Ceccus
(Session)

Daiin pasmewyenus (Placement File, .plc) coaep>xuT NpoeKTHble AaHHble,

r
Paiin pasmelieHns cospiaHHble Specctra, TO eCTb HHAOPMALMIO O Pa3MELLEHHH KOMTOHEHTOB, Sf:ﬂ;'ip
P TaKue KaK KOOpAMHATbI, Yro/l IOBOPOTa, C/IOM PACTIONOKEHUS 1 T. M. Session
[insi coapanms atoro daitna HeoHXOAUMO COXPaHNTL B MPOEKTHbIN thaitn AatHble u3 CAMP.
Daiin paccuposku (Routes File, .rte) coaepxuT NpoeKTHbIe AaHHble, Startu
T e co3paHHble B Specctra, To eCcTb MH(OPMALMIO O TPACCaX, KOTOpbIe bl CO3AaHbI or- P
P P 8 Specctra. [lsi coafaHus aToro haina Bbl SOMKHbI CYUTATD Smean
B MPOEKTHbIN chaiin AaHHbie 3 Bawew CATP.
@aiin ceccuu (Session File, .ses) copepuT faHHble, co3faqHbie Specctra.
©CCHOHHbIN hait H BK/IIOMAET MOUTH BCE MOJIHbIE 3aNUCH BCEX KOMaHA W ICHCTBH, artu|
C O Start
KOTOPbIe GblNK BbINO/HEHbI B NPOLECCE NPOEKTHOM CECCHM.
artul
Start

@aiin Tpacc

®aiin Tpacc (Wires File, .w) coaepuT nHopmauuto o Tpaccax u M0,
KOTOPbIe Gbl/ COXPaHEHbI B NPefblAyLLEN Ceccui Specctra.

-or-
Session

MpumeyaHu1e: MOXXHO Takske 3arpy3utb hain Do ans ynpasneHus nocnefoBaTenbHOCTbIO KOMaHA uau daiin Did,
KOTOPbIM Bbl UCMIONb30BaH ANS aBTOMATUUECKOM PerucTpaLmMi koMaHas npeasipyiei ceccui SPECCTRA. OpHako Bbi
He CMO>XeTe BbIMOJIHUTb NONIE3HbIE NPOEKTHbIE pasOTbI A0 Tex nop, noka He 3arpy3nTe CBA3aHHblE C HUMWU NPOEKTHblIE Cbal‘:tﬂbl.

OcHoBHble CBOWCTBA
Specctra Expert

o Cucrema nocTynHa Ha Iwardopmax Windows
NT u Unix ¢ inneHsueit, KOTopasi JOIycKaeT
paboty Ha m060it u3 mwIathopm.

o [Togmepyxka mpaBmiI 06pabOTKH BBICOKOCKO-
POCTHBIX CUTHAJIOB U OTPaHUYEHUI JUIS 3a-
IepIKeK, OIepPeIHbIX HABOJOK, KOHTPOJIb
MOJIHBIX COMIPOTHUBIIEHUI (MMITeIaHC), nud-
(epeHnIaTLHLIX Map (TAPAIIeTHHO IPOKIIA-
IBIBAEMBbIX I[eIIeil Pa3INIHBIX IIOTCHIHAIIOB),
IUIAHUPOBAHKE TOIOJIOTHHU TPACC, BKIIOYAS
BUPTyaJIbHbIE KOHTAKTHI KOMIIOHEHTOB.

e TpaccupoBKa BEIOPAHHBIX LETIEH B PeaTbHOM
BPEMEHH C Y4eTOM CBOVICTB 3a/IePIKeK, TOIIe-
PeIHBIX HABOLOK, UMIeaHca 1 auddepen-
IIHIBHBIX IIap.

e ABTOMAaTHYeCKOe pacrpefesIeHue Iereli ¢ aB-
TOMAaTHYECKUM MOJKII0YeHIEM TOIOTHU-
TeJbHBIX IepexonHbix otBepcTnit (I10).

® 45-rpamycHasi UM OPTOTOHAIbHASI TPACCH-
pOBKa.

e TlonHas mopepxKa cTpykTypsl Microvia.

e PexypcuBHOE CpefICTBO BBe/IeHHSI (DacOK H 10~
JIy4eHHUSI Pe3yJIbTaTOB, OJIM3KUX K pe3yJbTa-
TaM IIPU PYIHOU TPACCUPOBKE.

e JlraHMpoBaHNe HHTEPAKTUBHON TPACCHPOB-
KU ¥ aBTOMATUYeCKOTO PasMeIIeHNsI KOMIIO-
HEHTOB.

e ABTOMAaTHYeCKOE PasMelleHIe KOMIIOHEHTOB
Ha CJI0e.

o TIpsmas unrerpanus ¢ Allegro, APD, Specctra-
Quest.

BbicokockopocTHas
ynpaeiseMas TpacCUpOBKa

Cucrema Specctra Expert mpepiaraet mmpo-
Kre BO3MOKHOCTH JIJISI YIIPABJICHUS TPACCUPY-
eMBIMU IEeTSIMI, TAMIHTOM, BBITHCTIEHHS 110~
TepeYHBIX HABONOK ¥ 3aaHUS CIeINaTbHBIX
TpeGOBaHMUII K TOIIOJIOTHU BBICOKOYACTOTHBIX
erteil. 3aaHust TpeOOBAHUI K TOTIOJIOTUH Iie-
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TIe OTIPeIeIIAIOT IIOCIENOBATEIBHOCTD TPACCH -
POBKH BBIBOIOB KOMIIOHEHTOB 1 BBOJI ITpOMe-
JKYTOYHBIX TOYEK HOAKII0UeHNs Ipu T-06pas-
HOU TPacCHPOBKe. DTH 3a/IaHUS ITO3BOJISIIOT Pas-
PabOTYMKY IPUMEHSTh OTPAHIYEHHS K KOXKIOMY
CEIrMEHTY IIeNH JJIs OY€Hb TOYHOI'O KOHTPOJI
CBA3€l, Take IS LeMel ¢ JUCKPEeTHBIMU KOM-
TIOHEHTAMH, TAKIMH KaK OTpaHUIMBAIOIIINE pe-
3UCTOPBI. B Ka’k/1011 TOMOJIOTMYeCKH 3aBUCUMOT
LIEIY MOKHO YIIPABJIATH IJIMHOM IIPOBOJHUKOB,
HCHOJIB3YS TNO0 3a[ePKKH, JINOO0 3ajaBast 1JI1-
HYy ABHO. MO’KHO 3alaTh MUHUMAJIbHYIO UJIH
MaKCUMaJIbHYIO 3a[eP/KKY MU IJIUHY IIPOBOJI-
HUKa M TeM CaMbIM 00€CIeqnTh MOCTYIUICHIE
CHUTHAJIA K IPUEMHUKY B 3aJaHHBII OTPE3OK Bpe-
MEHHU.

[Tonepeunble HABOAKYM OTPaHUYUBAIOTCS 32~
JAaHWEM IIPABUJI TEOMETPUU U MapajlIeTu3Ma.
ITocie ompepeneHus JONYCTUMBIX 3a30POB
¥ JUINH TPACCUPOBIINUK aBTOMAaTHYECKU pa3Be-
ZIeT apaJUIesIbHble JIMHUH, COOIIONAs 3aTaHHY10
IuCTaHIMo. MOJKHO 3a/1aTh TabIMIY 3a30pOB
WA IJTAH 1715t Gotee TOYHOM MOJIEIH HOoIepet-
HBIX HABOJOK. TaKue HaBOJKM YMEHBITIAIOTCS Me-
TOJAMU TOYHOTO pacyeTa reOMETPUH WK TOIIO-
JIOTUH TPOBOJHUKOB U CBOMCTBAMHY CATHAJIOB
B TaKHX ITPOBOJHUKAX. PaccunThIBaeMBble Ty MbI
CBSA3aHBI C IPOBOJHUKAMH Ha OTHOM U TOM XKe
CJT0€ TUTH Ha CMEKHBIX c10s1X. CyMMapHBIe IITy -
MOBBI€ TI0II€PEYHbIE HABOIKU KOHTPOJIUPYIOT-
51 00beIHEHNEM IITyMOBBIX IIPABUJI, KOTOPbIE
BBEJICHBI B OJIEKTPUYECKHE CBOMCTBA ITPOEKTA.
Heo6xopuMo 3a1aTh MaKCUMAIbHO JOIYCTH-
MBI CYMMapHBIN IIIYM ITOIIEPEIHBIX HABOMTOK
B MUJUIABOJIBTAX JJIsI KaJKIOTO KJlacca Leme.
B mpomecce paboTHI TPacCHPOBIIKK aBTOMATH-
YEeCKH BBIYMCIUT MaKCUMaJIbHBIN KyMYJIATHB-
HBIH IITYM II0TIEPEYHBIX HABOMOK ITyTEM CYMMHU-
POBaHMA HABOJOK OT BCEX IMAPAJUICJIbHBIX U TaH-
IeMHBIX (pa3MeleHHbIX Ha CMeKHBIX CI0SX)
TIPOBOJHUKOB.

Iist paccupoBku nuddepeHnnanbHbIX map
I10JIb30BAaTENb 3a/IaeT 3a30P MEX/Y JBYMs IIPO-
BOJIHUKAMU, U TPACCUPOBIIUK JIeJIaeT BCe OC-

tanpHOe. OH pacroJaraet Tpacchbl BOKPYT [0~
[IOJTHUTENbHBIX Tepexonubix otBeperuit (I10)
1 aBTOMATHYECKHU BBIITOJHSET TPeOOBAHNS K MU~
HUMAJIBHOI JIJIUHE TPacC. ABTOMATHYeCKasi pac-
KJIaJIKa IIeTiell peiHa3HaveHa /IS yMEHbIIICHUS
HaBeJJCHHBIX IITYMOB Ha YyBCTBUTEIBHBIX IIe-
11X, Dostee TOTO, pa3inyHbIe PABHJIA IPOEKTH -
POBAHMUS MOXKHO IPUMEHSTD K Pa3IMIHBIM 00-
JacTsM npoekTa. Hanpumep, MoxHO crierpudu-
I[MPOBATh )KECTKHE MPaBHJIA 3a30POB B 30HE
IIPOBOJJTHUKOB U MEHEE JKECTKHE B OCTAIBHBIX
30HaX IIPOEKTA. B BBICOKOYACTOTHBIX IIPOEKTAX
UCIIOJIb30BaHNE SKPAHUPOBOK IIETIEH SBJISETCS
o6mum mpasmwiom B CATIP. Jl7st KoppekTHOTO
BBIIIOJIHEHNUS 9KPAHHPOBOK OHU JIOJDKHBI O] -
KJII0YAThCS K 9KpaHaM 3eMJIH PEryJLPHO, YTOOBI
9 deKTHBHO HOMIOIIAT CIIyYafHbIe IIIYMBI.
Specctra He TOJIbKO aBTOMAaTHIeCKU TeHEPUPYeET
9KPaHBI BOKPYT LIEIH, HO X aBTOMATHIeCKH IPU-
BSI3bIBACT 9KPAHHUPYIOLIYIO TPACCY K BBIOPAHHO-
MY 9KpaHy C IIOMOIIIBIO aBTOMaTHYECKOTO BBE-
IeHUSI IePEXOIHBIX OTBEPCTHII HA YKAa3aHHBIX
PaCCTOSHUSX.

AOHOHHMTGII bHble cpusuqecxue
npaBuJia NTPOEKTUPOBaAHUA

Pacmupensslit Habop mpaBui B Specctra
Expert obecriednBaeT BO3MOKHOCTh KOHTPOJLS
9JIEKTPUYIECKHUX CBOICTB, OTYETOB O HABOJKAX,
HapyLIeHUAX IPaBUJI 3aJJaHUA JUIMH TPAcC, 9TO
COOTBETCTBYET TPEOOBAHUSIM K COBPEMEHHBIM
60spiiuM mpoexTam. KoHTpoIIb aiekTpudec-
KHX IIapaMeTPOB BKJIIOYAeT IIPUCBOEHHUE CIIe-
IUAJIbHBIX IPABIII KaKJOMY 9JIEMEHTY IIPOEKTa.
OmpefiesieHre IPaBIII IPOEKTHPOBAHMS HEO0-
XOJMMO JUIA KJIacca 9IeKTPUYECKUX XapaKTepu-
CTHK, YHUKAJIBHBIX U1 KKAOTO cost, Tuma [10,
TOJILIMH IIPOBOTHUKOB MJIH Habopa coeuHe-
uuit. [Ipu uCnonp30BaHUY ITUX CBOMCTB OoJTee
kpymnHble [10 ncmonb3yrorcs s moagepsKKn
YBEJIMYEHNUS TEKYIIIeil eMKOCTH, TpeOyeMoil Ipo-
BOIHUKAMU 3eMJIN ¥ TINTAHUSA. DTO COXpaHseT
IIPOCTPAHCTBO IIPOEKTA, TAK KaK TOJIBKO YKa3aH-
HBIe CHTHAJIBI HCTIONB3yI0T KpymHble [10. Kpome
TOTO, MOJKHO YJIy4IIUTh CPABHUTE/IbHBIN HMIIE-
JIaHC CUTHAJIOB, IPUCBANBAas Pa3JINIHbIE TOJIIN-
HBI TPacCaM M BeJIMYMHBI 3a30POB Ha Pa3IMIHbIX
CJI05IX. B OCHOBHOM BHEIIIHUE CJION UMEIOT 60~
Jiee BBICOKHIT IMIIEIAHC U TPEOYIOT TPacc 60IIb-
1Ieil TOJIIMHEL. BHyTpeHHue cl1ou, KaKk IpaBy-
JI0, IMEIOT H0JIee HUSKHIT IMIIEJAHC 1 TPeOyIoT
6oJtee Y3KUX Tpacc, 4eM BHeIHue cJIou. [Toiron-
Ka MMIIe[]aHCa MOKET OBITD YITydIIIeHa C TIOMO-
IIBIO YIIPABIIEHUS TPACCHPOBKOM II€Tel Ha OII-
pefeNIeHHBIX CTOSIX MU TTApHBIX CI0sIX. OT9eTs
BKJIIOYAIOT B Ce0sI HaBe/ICHHBII Iy M, IO CIU-
TaHHBI HAa OCHOBE T€OMETPUH POBOJHUKOB
1 3JIEKTPUYECKHUX CBOJCTB CUIHAJIOB. Paccmar-
PHUBAIOTCA IIYMBI, CBA3aHHbIE C CUTHAJIAMH
Ha OJTHOM U TOM K€ CJIO€ ¥ Ha CMEKHBIX CJIOSIX.
B 0T4eTBI BKIIIOYAIOTCSI BO3MOKHBIE TIPOOIIEMbI
TAFIMIHTa, OHU OTOOPAKAIOTCS B BUJIE HAPYIIIe-
HHUH MUHUMAJIBHBIX ¥ MaKCUMaJIbHBIX JJIMH
Tpacc. Bes ara mHpOpManus nepenaercs B harin
1 TIPeICTaBILIeTCS TPadIdecKn.



IIpaBuna onst Microvia

C mosiBIeHNeM IUIOTHBIX MHOTOCIONHBIX
MIPOEKTOB MHOTHe KOMITAHIH IIPAaBUIBHO OIfe-
HUBAIOT MPENMYIIIeCTBa MHOTOCTOHBIX TeX~
HOJIOTHI. DTH TeXHOJIOTHU 0a3UpPyIOTCS Ha HO-
BBIX IPOU3BONCTBEHHBIX METO/[AX MOy IeHNS
MaJoOpa3MepPHBIX IIJTaT, YHACJIe CJI0eB U YBeJH-
YeHNU BeTWYNH CUTHAT0B. OMHO U3 IITaBHBIX
TpeGOBAHMUII /IS 9TUX HOBBIX TEXHOJIOTHI —
mojiepKKa CI0OXKHBIX CTpyKTyp 10, Onmus
Specctra Expert's Microvia 6bu1a pagpaborana
coBMecTHO ¢ Matsushita st monmepskku mepe-
nosoit mEycTpranbHo ALIVH-TexnOMOTNIN
910 HUPMBL. DTa OMIUS BKIIOIAET B Ce6st
nopnepxky MuHoKectBa 1O (TO ecTh rpymb
JUIH MacCUBA), 9TO YBEINIUBACT TEKYIIYIO eM-
KOCTb IIUPOKHX Tpacc. CTeKOBOE pa3MelreHne
I1O mo3Bosnser ryxum u 3aMmypoBaHHbIM [10
pacroyiaratbcsi B TOM ske X—Y IO3UIMH Ha pas-
JIMYHBIX C10sX IIaThl. PagpaboraH cmocob
dopmuposanus [10 HemocpeacTBEHHO 10T
mianapubiMu K11, nasxe ecam atu KII pacno-
JIOKeHBI IPYT IO IPYTOM Ha pa3HBIX CTOPO-
HaX IIJTaTHI.

Pacwupennvie npabuna 0ns nodnoxex

Specctra Expert mo3BosseT MaHUITyINPOBaTh
rayxuMu 1 3amyposaHHbIME KII, B3aumocss-
3aHHBIMHU Tpaccamu, 1O moj miaHapHBIMI
KII — ocHOBO¥ 1151 cO3MaHMs KepaMUIeCKUX
TIeYATHBIX TITAT M MEKPOCXEM.

3amyposannsle u rayxue [10 aBTomaTnye-
CKH IIPUMEHSIOTCS IPH HE0OXOIUMOCTH Iie-
pexona co cyos Ha coi. Bo3aMoskeH KOHTPOJIb
3azopoB Mexnay I1O Ha omHOM cioe man
Ha CMEXHBIX CI0sX. BO3MOXHO pazmernenue
ITO mox ruranapuoit KIT vt B Gvokaiiriem ce-
TOYHOM y3iie. KoHTponmmpyeTcs MOTHOe MK Jac-
tugHOoe pagmertenue [10 mox manapuoit KII.
Ecnum xe rparumsr [10 BeIXOAAT 3a Ipemessl
KIT, To I1O He pasmemaercs. [lonnepsxka mpa-
BIJIA JUISL «ITy4Ka Tpacc (muH)» obecrieynBa-
eT M0JTh30BaTeJIsl aBTOMATUIeCKIM yIIpaBIIe-
HHUEM yCTporcTBaMHu. [IJIst 3TOT0 HeOOXOIUMO
OTIpefeIUTh TUI U PAaCIOJIOKEeHHe IINHBI
7 MaKCHMaJlbHO TONYCTUMYIO AUCTAHIIUIO
MeXTY BBIBOJAMU KOMIIOHEHTA 1 MeCTOIIOJIO-
JKeHUEM IIHHBIL.

Yuem xapaxkmepucmux npoexma

onst onmumusayuu ycaobuii

npousbodcméba

XapaKkTepUCTUKA CHCTEMBI TO3BOJISIOT 3HATH-
TEJIBHO 00JIErYUTh MOJTyYeHNe IPOU3BOICTBEH-
Horo nponykTa. Komanna spread aBToMaTH4ecKu
YBeJIMIUBAET PACCTOSTHIE MEK/Y IIPOBOTHUKA~
MH TaM, I7ie 3T0 BO3MOKHO. CHcTeMa Takxe co-
31aeT pacKu U BBOIUT KOHTPOJIbHBIE TOYKH aB-
TOMAaTHYEeCKH MOCTe OKOHYAHUS TPACCUPOBKH.
ABTOMaTHYECKOE YBeIUIEHUE 3a30POB, HEOO-
xonuMbIx 1uid npoussozpcTsa [II1, mocTuraerca
TIepeKITaIKOM TPAccC Ha IPYTHe MTO3UIINU OTHO-
curenbHo [10, KIT u co6cTBeHHO COCeTHUX
tpacc. [Tpu cosnanuu Gpacok ux pazmeps TOKE
MOTYT 3aIaBaThCs MOIb30BaTeNeM. Mx MoXHO
BBOJIUTH KaK Ha BCEX, TAK ¥ HA OT/IEIBHBIX CIIOSIX.
Pasmepsr hpacok MOTYT UMETh eIUHCTBEHHOE
3HAUeHNe WM IPIHUMATh S TAKUX 3HAYeHUIL.

Cucrema 103BOJISIET ABTOMATHYECKU HCIIOJIb-
30BaTh ONTUMAJIBHBIN padMep (HAaCOK BHYTPU
YKa3aHHOTO Psia, OT CaMOTo OOJIBIIIOTO JI0 ca-
MOTO MaJoro.
BB00 konmponvnvix mouex
ITpouenypa BBO#a KOHTPOJIBHBIX TOYEK aB-
ToMarmyeckn 1o6assieT Tecrupyemsle I10 mmm
KII B kauecTBe TaKUX TeCTOBBIX TOUEK. TecTo-
Bble [IO MOryT pacronaraTbcs Ha IepBOM, I10-
CJIe[[HEM MM Ha 000MX 9TUX CJIOSX I1eYaTHOM
IUIATBI, YTO TTO3BOJISIET MCIOJIb30BATH OJHOCTO-
poHHue uin 6osee CIOKHBIE TecTepbl. Cucre-
Ma 00ecreqrBaeT I0JIb30BaTeNs JOCTATOYHOI
ruOKOCTHIO IIPOIIECCOB BBOJIA IIPH YCTAaHOBKE
TpeOyeMBbIX IPOU3BOACTBOM KOHTPOJBHBIX
TO9€eK. TOUKH MOTYT OBITH PUKCHPOBAHHBI-
MH, YTO HEOOXOAUMO 1JIs1 pabOTHI HEKOTOPBIX
HeIOPOTHX TecTepoB. OTpaHNYEHUS Ha BBOJ
KOHTPOJIbHBIX TOYEK BKJIIOYAIOT B ce0s 110~
BepXHOCTS, pasmep 110, cerxy I10 u MuHHI-
MajJbHOE NOIYCTHMOE PACCTOSHUE MEXAY
[EHTPAMH TOYeK.
Abmopasmewenue
ITporpamma 6ecceTOYHOTO aBTOMATHYECKO-
ro pasmertienns (ShapeBased) B Specctra Expert
II03BOJISIET UMETh B IIPOEKTe /10 256 CJI0eB IJIst
TpacCc U HEOTPaHMYEHHOE YHCIO BBIBOLOB
Yy KOMIIOHEHTOB. DTa IIPOrpaMMa Mo3BOJISIET
pasMeIaTh KOMIIOHEHTBI B 6€CCETOYHOM pe-
KHMe, 6e3 YBeJIN4eHUs pa3MepoB pasHoraba-
PUTHBIX KOMIIOHEHTOB. [Ipu aTom pexume
MOYKHO pa3MelaTh HEKOTOPble KOMIIOHEHTHI
MHTEPAKTHBHO, & OCTAJIbHbIE — B aBTOMATHYe-
CKOM pexxnMe. MOKHO TakoKe 3a1aBaTh KOMHA-
TBI JUIS Pa3fieJIbHOTO MUTAHNUS, OTPAHUYCHUIT
II0 BBICOTE KOMIIOHEHTOB, PacCenBaeMOI MOIIL-
HOCTH WJIM PasfieJIeHHsI aHAIOTOBBIX JIeMEH-
TOB, IPOIIECCOPOB, maMATH, nemeit TTL nan
ECL. Ilporpamma pa3MerniaeT KOMIOHEHTHI Ha
00€HX CTOPOHAX IIATHI OHOBPEMEHHO C BbI-
paBHUBAaHUEM ITAHAPHBIX KOMIIOHEHTOB Ha
PA3HBIX CTOPOHAX IIJIATHI.
OCHOBHBIE CBOICTBA CHCTEMBI:
e KoHKypeHTHas TpacCUPOBKa 10 256 CUTHAJIb-
HBIX CJIOEB.
e PeaybHast reoMeTpUYeCKast TPACCHPOBKA.
e TpaccupoBka Ha 6ase reOMeTPUIeCKHX (HUTyp
iy Ha 6ase CeTOYHBIX CTPYKTYP.
o CrpuHreps! (OTBOMIBI) OT IUTAHAPHBIX KOMIIO-
HeHTOoB K [10.
e TpaccupoBKa ¢ 45-TpajlyCHBIMHU TPacCaMu.
® TpaccupoBKa B CTHJIE «[IAMSITh» JIS TITAHAP-
HBIX WIH IITHIPEBBIX KOMIIOHEHTOB.
e MHOTOIPOXOIHOE PeKypCHBHOE 00pa3oBa-
HHe HaKJIOHHBIX TPacC U racoxk.
e 3apanue Tuna nepexognoro orsepcrus (I10)
IS IIeTH, KJ1acca Ieren.
e 3ajjaHue CBOIICTB IIPOBOIHUKOB U 3a30POB
Ha cJIoe.
3amaHuye CBOVCTB IIeIsIM Ha CJIOE.
Msrkue u JKecTKHe OTpasKIEHNUS JUIS 30H.
ABTOMAaTHYeCKas pasBIKKa Tpacc.
ABTOMaTHYeCKast FeHepaIisi KOHTPOJIbHBIX
TOYEK.
o 3amaHne ITyXHX, 3aMypoBaHHBIX 1 MUKpo-T1O.
e [10 mox rurarapasivu KI1.

e TIpoxanka Imy4koB Tpacc (IIMH) B aBTOMa-
THYECKOM PEXIMeE.

® ABTOMAaTHYECKUI CBOIIIMHT JJISI TOTMYECKHX
JacTeil U BBIBOJIOB KOMIIOHEHTOB.

® VipasJieHHe MPOKIAIKOI NapaJUTe/IbHBIX TPACC.

e KOHTpOJIb CyMMapHbIX HaBeIECHHBIX IITyMOB.

e VIpasjeHHe MUHUMAIBHBIMU U MAKCHMaJIb-
HBIMU 3aJiep’)KKaMHU IIPOXOXKIEHUsS CUTHATA
1 KOHTPOJIb JTMHBI TPACCHL.

e VipapisieMasi I0JIb30BaTEIeM METOOJIOTHS
YIIMHEHUS Tpacc.

e ABTOMaTHYeCKas MPOKJIAJIKa TPAcc Kak Jud-
(bepeHIINATBHBIX TTap.

e 3amaHue npaBuiI pabOTHI M 3a30POB B BbIJE-
JIEHHO 30HE.

e DKpaHHpPOBaHUE IICTel.

e BupryanbHble BBIBOJBI KOMIIOHEHTOB IS
KOHTPOJIS TOTIOJIOTHH.

MpuBaska Specctra
k cucteme P-CAD

[TpuBsi3Ka IPOrpaMMHBIX IIPOIYKTOB JINHE-
ku PSD 15.x kommanuu Cadence Design System
x P-CAD 200x.

1. [lis aToro Tpelyercst BHECTH H3MEHEHHS B (haii
Pcb.ini, KOTOPBIIT HAXOQUTCS B TIAIIKE C YCTa-
HosieHHbIMH (aittamu P-CAD. ITo ymorrga-
Huio 310 myTh C:\Program Files\P-CAD200x.

2. Orkpoitte 9TOT (haiil 1S peAKTHPOBAHUS
1 Haf/ITe B HEM C TIOMOII[BIO TIOUCKA T10 CJI0-
By specctra pasuen [CCTRoute].

3. IlopMenwuTe IyTH B CTPOKAX, HAYMHAIOIIAX-
ca ¢ komang RouterParams u RouterExe,
Ha HOBBIE, COOTBETCTBYIOIINE PACIIOTIOKEHUIO
mporpamubIX ponykros Cadence.

4. B pesynbrare, ecnu npoayktsl Cadence
OBUIN yCTaHOBJICHBI B ITAIIKH 110 YMOTYAHUIO,
KOMaHIbI I0JDKHBI BBIIJISAETD CJIEAYIOIINM
obpaszom:

— RouterParams=-o0 C:\Cadence\PSD_15.0\

tools\specctra\bin\sp.log -noclean -ii -quit

— RouterExe=C:\Cadence\PSD_15.0\tools\

specctra\bin\specctra.exe

O6uwue cBefeHUsA
o cucteme Specctra

Specctra— 9TO CeMeHCTBO IIPOrPaMM IPOeK-
THPOBAHMS [IEIATHBIX II/IAT, KOTOPOe paboTaeT
Ha wiardopmax UNIX n Windows. Oty cucre-
MY MOYKHO HICIIOJIb30BaTh Kak B UHTEPAKTHBHOM,
TaK ¥ B ABTOMATIIECKOM PE&KIMAX pabOTHI Ha Ta-
KHIX OTAIlaX [IPOEKTHPOBAHMS, KaK pa3MellleH e
KOMIIOHEHTOB I TPACCHPOBKA CIIOKHBIX, HACHI-
IIIeHHBIX IUTAT C [TAHAPHBIME I CKBOSHBIMH BBI-
BOJAMH ¥ KOMIIOHEHTOB.

Becp nucTpyMeHTApHIi cCricTeMBI Specctra 6a-
3UPYeTCsT Ha YHUBEPCATLHOM TpadUIecKOM
[I0JIB30BATENILCKOM HHTepdelice 1 COBpeMeH-
HOIT TeXHOJIOTHH 6eCCeTOYHOTO IIPOEKTHPOBA-
uust ShapeBased. [TraHapHbIe KOHTaKTHBIE 110~
mraznku (KIT), ckosusie KIT, Tpaccet u npyrue
asieMeHTHI nedaTHOM 1taThl (I111) Monenupy-
I0TCSI TOYHBIMH TeOMETPHIECKUMHE 06pasaMu.
ITpu 9TOM Ka>KIBIiT 00pa3 MOXKET HMeTb IIPUCBO-
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Ta6nuua 3. Mpeumywectsa TexHonoruu ShapeBased

Mpeumywecrea MosicHeHus

TouHble reomeTpuyeckue
mogenu KI1, BbiBofoOB KOMNOHEHTOB,
TPACC, AOMOHUTESbHBIX CKBO3HbIX
NepexOAHbIX OTBEPCTHI
B BecceToyHoM Ha3e AaHHbIX
(BMECTO 3aHWMalOLLeH MHOTO NaMsTH
CETOYHOW MOZieN NNaTbi)

Tpebosarus
K NamATU MUHUManbHb!

MakcumanbHoe 1cnonb3osatue
JOCTYNHOTO NPOCTPAHCTBA

Wcnonbayiotcsi TouHble pasmepbl
06pa3os 06beKTOB

Moanepxka cNOXHbIX
1epapX1IeCKnX NpaBun
NPOEKTMPOBaHHS

Vnyuu.leHme TEXHONOrM4YHOCTHU
WU3roToBJIEHUA Nnatbl

MakcumanbHoe 1cnosib3oBaHme
NOWAAN NeYaTHOM niatbl
15l TPACCUPOBKM, B pesy/ibTare
4ero BO3MOXHO yMeHblLeHHe
uncna cnoes M.

Tpaccuposka: Geccetounas
WU C AUCKPETHOM CETKON
MMHUMAJIbHOTO pasmepa

Ans Tpacc 1 otsepctui (KIM)

€HHBIE eMY IIPaBIJIA IIPOEKTUPOBAHNUS, KOTOPbIE
TIPEJICTABIIIIOT COO0I HEKOTOPBIE IIPOEKTHBIE OT-
PaHMYEHMS], TAKUE KaK JUCTAHIIUS MEXKITY KOM-
IIOHEHTAMH ¥ UX OPHEHTAIINs, IIUPUHA TPACcC
1 3a30pbI MEX/Iy HUMH, XapaKTePUCTHKHU Bpe-
MEHHBIX 3aJIepKeK B IIeIIsIX, B3AUMHBIE IIYMO-
BbI€ U IIOTIEPEYHbIC HABOIKHU B 9JIEKTPUYECKUX
1ersiX. B tabiuiie 3 MOSCHSIOTCS NpenMyIIecT-
Ba texHosoruu ShapeBased.

ITockonbKy Specctra IpUBSI3bIBAET IIPAaBHIIA
IIPOEKTUPOBAHUS K T€OMETPUIECKIM 00pasamM
00BEKTOB, HET HUKAKOM HEOOXOINMOCTH 3a/1a-
BaTh 9TH IPABIJIA Yepe3 TPaIUIMOHHBIE CeTOY-
HBbIe XapaKTePUCTUKH. Specctra OCyI[eCTBIIsET
pa3MelIeHIe U TPACCUPOBKY 0€3 TUCKPETHBIX
CeTOK He TpeOyst GOIBIINX MaCCHBOB MAMSITH.
I[Tpu 3TOM GOJIBIIIMHCTBO CETOYHBIX TPACCUPOB-
IIIKOB IIBITAIOTCS IPOJIOKUTD BCE COCTUHEHNUS
B K)KJIOM IIPOXOJie TPACCHPOBKH, U TAK [0 T€X
11op, noka I1IT ue Gyzer pa3BeieHa MOJHOCTBIO.
OHU He TepILAT HAMMINS KOHMINKTOB IIepece-
YEeHWH U MaJIbIX 3a30POB.

Specctra ucronp3yer Ipyroi MOAXO/, Ha3bIBa-
eMBIi «aAIITUBHOM TPacCUPOBKOI». Tpaccupos-
LMK IIBITAETCS COSIMHUTD BCE CBSIU YoKe Ha TIep-
BOM IIPOXOJI€, IPU 9TOM JOITYCKAeTCsl HaJINIHe
KOHQIUKTOB (B 06J1aCTH 3a30POB U IIepecede-
HHIT). B Ka)KI0M IOCIIeyIoIeM IIpoxofie Tpac-
CHPOBIIUK YMEHBIIAET YHCIIO KOH(IIMKTOB, AC-
TI0JIB3YSI AITOPUTM CHATHS IIPOJIOSKEHHBIX TPACC
1 IIOBTOPHOU UX TPaCCUPOBKU U aJITOPUTM Pa3-
IBIDKKA M IPOTAIKUBAHMS Tpacc. [0 OKoHYaHHI
K&XJIOTO IPOXOJa Specctra CyMMHEPYeT IIOTyYeH-
HYI0 HHPOPMAIHKIO U «H3ydIaeT» IPOOIeMHbIe
o61acTH, e KOHQUINKTBI CYIIeCTBYIOT, 4TOOBI
YCTPaHHUTh UX U HOJHOCTBIO Pa3BeCTH BCE TPaCc-
cbl. HecMoTpst Ha BO3MOKHOE 60JIBIIIOE YHCIO
IIPOXO/IOB TPACCUPOBKH, aBTOTPACCHPOBIITUK
0OBIYHO JJOCTUTAET XOPOIIIHX Pe3y/IbTaTOB HOCTa-
TOYHO OBICTPO.

B3zaumopeicTBMe Nosb30BaTeNbCKOW
CAIP c cucremont Specctra

Specctra paboraer ¢ CAITP kak MHCTpYMeHT
IISL TPACCHPOBKY U pasmerntienus. [Tocie cosna-
Hust 6a3bl faHHbIX B CATIP oHE TpaHCIMPYIOT-
cs1 B hopmar (haitia mpoeKTHpOBaHus Specctra.
DToT (Al comepKUT BCIO Heo6X0auMyIo dhu-
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Cucrema Mpoekt HPO?KT Cucrema
NPOEKTUPOBaHUS neyarHo 3| WHTepderic [ ME4aTHon nnarel aBTOTPACCHPOBKH
neyaTtHbIX niat nnarbl 8 dhopmare SPECCTRA
SPECCTRA

CoxpaHeHHbi#H

npoeKT B hopmate
CUCTEMDI

NPOEKTUPOBaHUS

neyaTtHbIX niat

| | MHTepdeiic |

3aBepLueHHbIH
npoeKT B hopmate
SPECCTRA

Puc. 1

3MIeCKy 0 HHPOPMAIIHIO, HEOOXOUMYIO CHCTe-
Me Specctra I pemIeHus 3aiad pa3MeIeHus
U TpaccupoBKH. JIro6bIe IpaBuIa IPOEKTHPO-
BaHMs, KOTOphle ycranoBaeHsI B CATIP, xomm-
pyIoTCcst B Gaifa HpOEeKTHPOBAHMS CHCTEMBbI
Specctra.

ITocne okoHYaHMs pabOTHI CHCTEMBI Specctra
TpaHCAupyeTcst (afi Tpace WK CeCCHOHHBII
¢air. TpaHCTATOP COENUHSIET TPACCHI CECCHOH-
Horo ¢aitra ¢ CAIIP I1I1, B pesysprare Tero co-
3/1aeTCs 3aKOHYEHHBIN npoekT. Ha puc. 1 npu-
BeJIeHa IarpaMMa 0OMeHa TaHHBIMU MEX]LY CH-
creMaMu Specctra 1 B3aNMOJIEHCTBYIOIIIEH C Hell
CAIIP.

datiin mpoeKTa CUCTeMBI Specctra — 3TO TeK-
crosarit ¢arir B koguposke ASCII (American
Standart Code Interchange Information), comep-
JKAIIUIA CITKCOK IIeTIeid, KOHTY IIJIaThl, 3aIIpeT-
HBbI€ 30HbBI U BCe OMOINOTEYHbIe KOMITOHEHTBIL.
OH TakKe COfIepKUT BCe NPABIJIA M OTpaHIIe-
Hus, ycranosaeHHble B CAIIP mis pasmenienns
n TpaccupoBKH. OTMETHM, ITO eCJT! BBITIOTHATD
pasMelneHne He TUIAHUPYETCS, TO B CHCTEMY
Specctra MOKHO TIepeZiaTh JaHHBIE O Pa3MeTIleH-
HBIX KOMIIOHEHTAX JIJIs BEIIIOTHEHUS OTHON
TOJIBKO TPACCUPOBKH.

MpoekTHbIN (haitn cuctembl Specctra

DTOT (i conep>KUT JaHHBIE O KOHTYpe IIIa-
TBI, OTIMCAHE IIOKOJIEBOYHOTO BU/Ia KOMITOHEH-
toB (Buy KIT Ha rare), HO3UIMOHHBIE 0003Ha-
YeHHsI KOMITOHEHTOB, cTek onucanus K11 u crm-
cok nerneil. [TpoekTHBIH Gaiin comepxkur 5
OCHOBHBIX Pa3ieJIOB:

o CTpyKTypa, KOTOpast CONEP/KUT OIMCAHNE CII0-
eB, rpauurs! [, ugeatuduraropsr KII

B CTeKe, IPABIJIA IPOCKTHPOBAHUS U OIIpere-

JIEHUS TUCKPETHBIX CETOK.

Ta6nuua 4. OnucaHue TeKcToBbIX haitnos

HaumeHoBaHuHe

Tun caiina aiinos

MpoexTHbIi dain <filename>.dsn

o PasmerreHre KOMIIOHEHTOB, KOTOPOE COfiep-
JKUT TIO3UITMN KOMIIOHEHTOB U TTO3UITOHHBIE
0003HAYEHMNSL.

o BubnmoTeka, KOTOpast COIEPIKUT 06Pa3bl KOM-
MTOHEHTOB (MMUIKK) U OIIpefieieHre CTEKOB
KIT.

e Tabnuia cBs3eil, KOTOPast COAEPIKUT mepe-
YeHb COeTUHEHUN.

® Tpacchl, KOTOPbIE COMIEPIKAT IIPe/IBAPUTEIIb-
HO TIPOJIOKEHHBIe COTMHEHUSL. DTOT Pasyiern
IIOSIBJISIETCS TOJIBKO B TOM CITy4ae, eCIIM TPac-
bl OBUTH IIPONIOKEHBI B Bhi3biBatorreit CATIP.
JJOTIOJTHUTETHHO K OCHOBHBIM 3JIEMEHTAM,

(baity1 IpOeKTHPOBAHUS MOKET COIEPIKATD JIPY -

rre jaHuble. CTPyKTypa IPOEKTHOTO (aiiia omm-

CaHa B 9KCILTyaTal[IOHHOM IOKYMEHTAIUH K CHC-

TeMme Specctra — Design Language Reference

(SI3BIK OIIMCAHUS [IPOEKTA).

BsaumopeiictBue mexxgy Specctra
v nonb3osarenbckoi CAIMP

Baaumonetictsue CAITP ¢ cucremoit Specctra
OCYILECTBIISIETCS Y TEM TPAHCISAIIUU TIPOEKT-
HBIX JJAaHHBIX 13 OffHOTo hopmara B ipyroit. Bee
baitibl, KOTOpBIE Specctra YuTaeT MK 3aIUChI-
BAeT, SIBJISIOTCS IIPOCTHIMHU TEKCTOBBIMHU (ati-
namu (tabi. 4).

Hexotopsie nsBectabre CAIIP mevaTHbIX 1orat
HY)KIAIOTCS B TIPOMEKY TOYHBIX TeKCTOBBIX (paii-
JIaX JJ1st oOMeHa JAHHBIMU C CUCTEMON Specctra.
JIpyrue cicTeMBI YUTAIOT U 3aIACBHIBAIOT (DAIBI
Specctra HEIIOCPENCTBEHHO, (€3 IIPOMEKY TOYHBIX
(aitnos. B tabiure 5 onncausl ¢aitibl, KOTO-
pble UCIIOIB3YIOTCS KaK IPOMEKYTOYHbIE IJIS
B3aMMOJICHCTBHS Specctra M HeCKOJIbKUX ITOITY -
nsapubIx CAITP.

Mmuorue CAITP nMeroT BCTpOeHHBIE CPeICT-
Ba /151 0OMEHA TAaHHBIMH C CUCTEMOIT Specctra.

Onucanue

70T dhaiin cozpaeTcs nyTem TpaHCASLMM NPOEKTHON UHoPMaLK 13 ncxoaton CATP.
OH COAEPXHT iaHHbIE O KOHTYpE NA1aTbl, ONPEAE/EHHs CTIOEB U CTEKOB KOHTAKTHBIX M0LAAOK,
OMNK1CaHHS KOMTMOHEHTOB, CIUCOK LiENew, MPOJIOXKEHHbIE TPACChl 1 NPaBKia NPOEKTUPOBAHHS.

Daiin ceccuu <filename>.ses

Daiin cozpaetca cvctemoi Specctra.

OH COAePXHT yKa3aTesb Ha HCXOAHbIN NPOEKTHbIN (hais, AaHHbIE O Pa3MeLLEHHH U Tpaccax,
MH(OPMALMIO O OrUYECKHUX CEKLMAX U NOACEKLMAX KOMMOHEHTOB, MX BbIBOAAX U Ap.

Daiin pesynbratos

<fi > |
TpaccuposkH filename>.rte

Daiin cozpaetca cuctemoit Specctra. OH COREPXKUT AaHHbIEe O NPONOXKEHHbIX Tpaccax,
KoTopble MoryT BbiTb nepeaarbl 8 CAMP 1 cunTarbl cuctemolt Specctra.

daiin Tpacc <filename>.w

Daiin cozpaetcs cuctemoi Specctra. OH COREPXKUT AaHHbIe TPAaCCHPOBKH,
KOTOPbIe MOTYT BbiTb C4MTaHbI TONIKO CHCTEMOM Specctra.




Tabnuua 5. Onucarre npoMexyTouHbIX harnos

CANP

TR MpomexyTouHbii thaiin CopepxaHue aiina
Bce npoekTHble faHHbie no MM, BkAOYas Lenu, CBOMCTBA, KOMMOHEHTbI,
Allegro Board (brd) file creku K1, npeaBapuTeibHO NposIOXKeHHbIE TPACChl, KOHTYP MnaThbl
1 NpaBuna NPOEKTHPOBAHUSA.
Board Station Tech.tech Onpepenerus coes W NpaBi/ia NPOEKTUPOBaHMS
Geoms ascii OnpepeneHus KOPMYCOB, KOHTYP naaTbl,
- 3anpeTHble U pa3pelleHHble 30Hbl U Npasuia
Nets.nets Cnucok uenen
Traces.traces (onus) MpepBapHTeIbHO MPOOXKEHHBIE TPACCHI, KH(HOPMALMS O 3aMBKe obnacTel
W CreundmrKaLum1 AN TEXHONIOTMH BbICOKOYACTOTHOTO MPOEKTMPOBaHHS
CeKuMH 1 BbIBOAbI BEHTUNEN (JIOrMUECKMX CEKLMHN)
Gates.gates (onuws) ANS MX CBOMNUPOBAHHS (B3aUMO3aMeHbl)
Pins.pins (onuus) CBOWMCTBa NMMHOB KOMMOHEHTOB
Testpoints.testpoints (onuyus) WHdhopMausi 0 KOHTPO/IbHBIX TOUKaX
Mfg/neutral_file (onuus) KoopauHarbi BbiBogoB
PADS ASCII output Bce npoekTHble AaHHble O nnate
PCAD TekcTosbin chaitn B popmare pcb (ASClI-paiin) Bce npoekTHble AaHHbIe o niate
Protel TekcTosbii cpaiin Protel CucTeMa 3anucbiBaeT NPOEKTHIM haitn 1 YMTaeT (aibl TPACcC U CECCHOHHBIM haitn

Tabnuua 6. On1canue NpoekTHOrO chaina

Cekuus

npoekTHoro thana HHcpopmauns B cekmn

EMHALbI U3MepeHHsi, Onpesesniems cnoes,
rpaHuLibl NNaThl, CHIOBbIE C/IOW, NPaBUna
LN PETMOHOB, 3anpeTHble 30HbI Ha Nare,
Structure ”
MIEHTUCPUKATOPbI NEPEXOAHbIX OTBEPCTHA,
rnoGasbHble Npasuia NPOEKTUPOBAHNSA
(ycTaHOBKM), ONpPefeNeHmst JUCKPETHBIX CETOK.
Onmcanns KOPNYCOB KOMNOHEHTOB, BK/KOYast
MMeHa KOpMyCOoB, NO3ULHOHHbIE 0BO3HaUEHMHS,
Placement ,
KOOpAHHaTbI 6230BbIX TOUEK,
C/IOM Pa3MeLLIEHHs! U OPUEHTALMIO.
OnucaHks KOMMOHEHTOB, KOTOPbIE BK/KOYAIOT
Libra MMeHa BbIBOOB 1 MX KOOPAUHATbI,
i onpefeNeHns BbIBOAOB KOMMOHEHTOB
W CTEKH KOHTaKTHbIX N/I0WAZ0K.
Cnmcok Lienew (MMeHa Lienem 1 CCoK BbIBOAOB
B L{eN1), ONpe/eneHns KNaccos Lienex,
Network onpefeneHus Knacc-knace, rpyn,
[nudcpepeHLManbHbIX Nap, a Takke npasuia
NPOEKTUPOBAHNS /11 LENEW, KNACCOB WM rPyM.
Wiring WHdopmauusi o nponoxeHHbIX Tpaccax.

ITpoexTHslit ¢air Specctra — 3T0 TEKCTO-
BBII (Dati1, KOTOPBI COlepPKUT HHDOPMAITHIO
TIJIS1 BBITIOJTHEHHST CHCTeMOH Specctra CBOHX 3a-
Had. OTOT QAT COCTOUT U3 5 Pas/iesIoB UIIH CeK-
it (Tabi. 6).

Tak kax mpoeKTHBII daitn Specctra sIBISIETCSE
TEKCTOBBIM, €0 MO’KHO ITPOCMOTPETH JIUO0 JII0-
OBbIM TEKCTOBBIM PeJaKTOPOM, JINOO B OKHE ML
oT4eToB B cucreMe Specctra (Report/Design).
OTMeTHM HOMYTHO, 9TO PeaKTHPOBATH PO~
eKTHBIN (aill He peKOMeHyeTcsl. BobIIHCT-
BO TPAHC/ATOPOB HCIIONB3YIOT IIPOEKTHBIIT (haii
IL7151 TIOTIOTHEHNS CBOETT 6a3bl TaHHBIX HHQOP-
Maluei 0 Tpaccax Imocjae paboThl CHCTEMBI
Specctra, u moatoMy 060e U3MEHEHHE ITHX
JAHHBIX IIPUBENIET K UX PACCUHXPOHU3AINH.

Komanpabl ynpaeneHus
cucrtemon Specctra

Cucrema Specctra yrpaBiisieTcsi KOMaHIAMH,
KOTOpbIe YCTaHABINBAIOT IPABHJIA IPOEKTHPO-
BAHMS U YCIOBUS Pa3MeIeHNs U TPACCHPOBKIL.
BBop KoMaH/T MOYKHO OCYIIECTBIIATH PA3JIIIHBI-
MH CII0C00aMHU, B 9aCTHOCTH:

e 11cronp3oBaTh MBIIIKY 1711 BBIOOpA KOMAH]

U3 MEHIO U IUAJIOTOBBIX OOKCOB.

e [levaraTh KOMaH/IBI HA KITaBHATYpe.
e 3amyckoM Do-haiina, KOTOPBII COTEPKUT MO~

CJIeI0BATeIbHOCTh KOMAH]I.

ITpu u3ydyenun npasui paboTel co Specctra
U C110c060B KOHCTPYUPOBAHUS KOMAHII T10JIe3-
HO HCIIOB30BaTh [0JIb30BATENbCKIUI rpadide-
ckuit nuTepderic (graphic user interface — GUI),
TaK KaK KQKJBIN ITYHKT U3 MEHIO TeHepHUpyeT
CHHTAKCHIeCKN KOPPEeKTHYIO KoMaH/y. Boamo-
ke aHanu3 Did-daiiia i BBIBOZHOTO OKHa,
T7ie 3aMICAHBl KOMAHMIbI — TO €CTh CTAHOBUTCS
TOCTYTTHBIM KOPPEKTHBIN CHHTAKCHC KOMAHIBL.
B arom dartne 3apukcupoBaHbl Bce KOMAH/IBI,
UCIIOJIb30BAHHBIC B TEIEHHE CECCHU. DTOT (arit
MO’KHO HCIOJIB30BATh IJIs co3nanust Do-dait-
JIa, KOTOPBII ABJIAETCS (DANIIOM YIIpaBICHUS
IIPOIIECCOM Pa3MeIeHNs U TPAaCCHPOBKU.

VmenHo pabota ¢ ucrosb3oBarueM Do-aii-
J1a SIBJIAETCS IPEITOYTUTeBHON IPH TPACCH-
PpoBKe B Specctra. DTOT (it [O3BOJISIET HE TOJb-
KO BBITTONHATH KOMAHBl aBTOMATHYECKH,
HO ¥ CITy’KUT MIPOTOKOJIOM ITPUMEHEHHBIX B ITPO-
eKTe IIPaBIJI IPOeKTUPOBAHNMS 1 KoMaH]I. Jlamee
npuBeneHs! HpuMepsl Do-daitnos, KOTOPHIi
MOKHO YCIIIITHO UCIIOTb30BATh TSI POEKTHU-
posanust 6omprmHcTBa [TT1. [l1s1 BRITIOWeHMs 10-
[OJTHUTENBHBIX crernuduaeckux Tpe6oBaHUi
KOHKPETHOTO ITPOEKTa 3TOT (aiit IpOCTO HEeob-
XOIMMO JaCTUIHO OTPeAAKTHPOBATb.

3HaHMe cyTH KoMaH/ B 6a3oBoM Do-caitie
U X TIOHIMAaHHe TI03BOJISIeT TI0JIh30BATEIIO CO-
CTaBJIATH CBOU COOCTBeHHbIE (aiiIbl, OMHAKO
JaCTO MOKHO HCIIOTB30BAaTh KOMAHMY «yMHOM
TpacCUpPOBKU» — smart_route.

DTa KOMaHJa aBTOMATHIeCKH BBITTOTHSIET
IIPOEKT U, KaK IIPaBUIIO, BeIoIHAET 100%-HYy10
TPaCCUPOBKY.

ITpu HEOOXOTMMOCTH NPUMEHEHUS OTHUX
U TeX )Ke KOMaH]I JUIsl O0JIBIIIOTO YHCIIA TIeTIeit,
KJIACCOB IIEIel M TPYIIIT OTPE3KOB IIETE MOYKHO
UCIOJIb30BATh CUMBOJBI * U ¢ B HANMEHOBAHN-
ax (MeTKax) 3TUX 00beKToB. CHMBOJI * CIIY>KHUT
151 YCJIOBHOM 3aMEHBI JIF060T0 9HCITa CUMBOJIOB
B MeTKe, CHMBOJ ¢ — JIJIsl eIMHCTBEHHOTO CHM-
BoJia. Harmpumep, komanpa protect net sig? ciry-
JKUT JJIs1 3aLUTHI LeTlell C UMEHEeM Sig B BceX
Terel, IMeHa KOTOPBIX COCTOST U3 4 CUMBOJIOB
U HAYMHAIOTCA ¢ sig. B cBOI0 ouepens, KomaHzna
protect net sig* 3aIUIITAET BCE IEIN C METKON
sig ¥ BCe IIeTN, METKH KOTOPBIX HAYHHAIOTCS C Sig.

ABTOoTpaccupoBska

Ha6op xoMaH/; aBTOMAaTHYeCKO TPACCUPOBKI
(AutoRoute) IpOM3BOAUT aBTOMATHYECKYIO IIPO-
xanky Tpacc u BBop I10 B mpoexre. Yrpasinenue
TPACCHPOBKOI IIPOU3BOUTCS ITyTEM BBI30BA KO-
MAaHI U3 MEeHIO WJIM U3 KOMaHITHOTO (aiina.
ITpu 3TOM MOKHO BBINIOJIHATB:

o TlepexyajiKy ¥ IIOBTOPHYIO IPOKJIAZIKY TPACC
C IPOTAJIKUBAaHUEM U 00XOJAMHU C IIeJIbI0
MOJTy9eHUS] MAKCUMAJIBHO IIOTHOM TPacCh-
POBKH.

e TpaccHpOBKY Ha ICKPETHBIX CeTKax u Oec-
CETOYHO.

e TlepeonpereneHus B IPOIlecce TPACCHPOBKH
ceTok mis Tpacc u [10.

e QopMUpPOBAaHUS CTPHHIEPOB K BHIBOJIAM KOM-
noHeHToB i k [10.

e TpaccupoBKy KIyTOB.

e TpaccHpOBKY € y4eTOB HepapXuU IPaBUI
IIPOEKTHPOBAHMUSI.

e ABTOMAaTHYECKOE yJIydIlIeHHEe Pe3yIbTaToB
TPACCUPOBKY /IS ONITUMH3AIIAH H3TOTOBJIE-
Hus 1.

e JlmaroHanbHYIO (yros 45°) pOKIIaJKy Tpacc.

e KoHTpOJIb pa3MepoB CTPUHIEPOB.

o TlozepsKKy yIOps/IOYeHHOTO CIIEIINAIBHOTO
PACIIOJIO’KEHNUS BBIBOJIOB.

o TlopepiKKy pasziesIbHOI 00pabOTKY CHIIOBBIX
7 3eMJISHBIX CJIOEB METAJUIU3AIIHN.

e Pepmaxtuposanue komauy B Did-daitre.
ABTOTPaCCHPOBIINK TaKKe MOJePKIBAET

PaCIIIpPEeHHbII HAOOP IIPaBHJI IPOEKTHPOBAHUS,

BbIXO], B TpoussoacTso 111, mpoexTupoBanue

THOPUIHBIX CXeM U YIeT BpeMeHHBIX (pakTopoB

ILJIST BBICOKOYACTOTHBIX IIeTIeNt.

Pacumupenustit Habop npasui (ADV):

OrmpenesieHne CUTHAIBHBIX CJIOEB.

[Tpussska 10 x memsiM 1 KiraccaM ImeText.

YcTaHOBKaA 3a30pOB U IIIMPHHBI TPACcC Ha CJIOE.

[IpuBs3Ka 1emnel 1 K1accoB IeTeil K CJI0I0.

ITpuBsi3Ka K ¢JI010 (paKTOPOB BpeMeHH I [THH

IIPOBOJIHHUKOB.

I[TpoexTupoBaHue ¢ y4eToM yHoOCTBa IPOU3-

Bopuress miar (DFM):

e ABTOMAaTHYeCKOe PaBHOMEPHOE pacIpenese-
Hue Tpacc Ha [1I1.

e 90-rpajiycHbIe WIN 45-TpamyCHbIe H3THOBI
Tpacc.

e ABTOMAaTHYeCKas FeHepanus KOHTPOJIbHBIX
TOYEK.

e Vyer IpaBUJI IPOEKTUPOBAHMUS KOHTPOJIbHbIX
TOYEK.

I'nbpunnoe npoextuposanue (HYB):

e VIpaBJieHUe BBEICHUEM DIYXHUX U MEKCIION-
HoIx [10.

e Ympasinernue BBozioM [10 mop mtaHapHEIMH
KTI.

® ABTOMATHYECKUIT KOHTPOJb B3aUMOCBSI3aH-
HBIX Tpacc.

[TpaBuiIa NIpOEKTHPOBAHUS BHICOKOYACTOT-
ubix merneit (FST):

e KOHTpOJIb IIOTIepPeYHBIX HABOIOK IIPH MTapas-
JIEJIBHOM PacIOJIOKeHUH IPOBOTHUKOB, TaH~
IeMHBIe CJION U IIPaBUJIa CyMMHUPOBAHUS 1Ty~
MOB.
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MuHWUManbHbIM
3a30p Mexay

NpPOBOAHUKaAMH

CurHanbHbIn
cnont 1

UrHabHbIA
cnou 2

MHUMa/IbHbIM
3a30p Mexay

NPOBOAHUKaMK

N\

Puc.2

e BpemeHHOI KOHTPOJIb HA MAKCUMYM ¥ MH-
HUMYM, CPaBHEHME IIPaBUJI JJIS JUIUH U 3a-
JIepsKeK IIeTei.

e ABTOMaTHdeckas mpoxnanaka guddepenin-
AJIbHBIX TIap IJIA IeTen.

e KoHTpOJIb IIpaBUII U 3a30POB JUIsl 06IacTed

Ha IIj1aTe.

DKpaHHUPOBKA I[eTIeH.

BupryanbHbIHA 1 TOIIOJOTHYECKHI KOHTPOJIb.

3akpyrieHne u3ru6oB Tpacc.

VrpaBieHue pa3MepaMu «aHTeHH» /1151 KOH-

TPOJIbHBIX TOYEK.

OueHka pe3ynibTaToB pa3MelleHuUus

O1eHKy pe3ysIbTaToOB pa3Men[eHNs MOKHO
BBITIOJIHUTH C TOMOIIIBIO AHAJIN3A CTATYCHOTO
0TYeTa, KOTOPBIH COIEPKUT TaHHBIE O CECCHH
¥ BpeMeHH, UCTOPHIO BCEX aBTOMATUIECKUX OIle-
panuit pa3MeIe s, CIIICOK YTy IIIeHHBIX MaH-
X9TTEHCKUX IJTMH U 3aTpadeHHOE IIPOLIECCOPHOE
BpeMsI Ha KaKZIYIO OTIepAIHIO pa3MeIleHNsl.

CTaTycHBII OTIET MOKHO HCIOJIB30BATh IS
HCCIIeIOBAHU ITPOIIeCcca pa3MeleHHs KOMIIO-
HEHTOB U BBISABJICHHS YITydIIIeHHI, Oy YeHHBIX
B KaKZI0U onepanuu pasmertenus. Hampumep,
KOJIOHKA C 3aTOJIOBKOM «CITHCOK MAHX3TTEHCKUAX
PACCTOSTHUI» OTpaskaeT IOyIeHHbIe PACCTOS-
HUS TIOCTIe KaXKOM KOMaH/IbI pa3MeIleH s, DTH
PacCTOSHUS BBIYUCIIAIOTCS AJIS BCEX pa3Merria-
e€MBIX KOMITOHEHTOB.

Koppekuus ownbok pasmeLieHus

Ou6Ku pa3merneHust BOSHUKAIOT IIPU pas-

MeILeHNH KOMIIOHEHTOB:

® BHe IpaHUIlb! (KOHTYpA) IUIATHI;

® eCTM PACCTOSIHUS MEXIY KOMIIOHEHTaMU
MEHbIIIe, 7€M YCTAaHOBJICHO IPaBIIAMI;

® [IpU MepeKPHITUH 3AMPETHBIX 30H;

® [IpY HEBEPHOI OpUEHTAIU KOMIIOHEHTOB;

® [Ipu pa3MeleHn: KOMIIOHEHTOB Ha 3ampe-
IIIEHHOM CTOPOHE IUIATHI;

® eCJIU B 3a/IAHHOM 00JIACTH TUIATHI [IPEBBIIIIE-
HbI YCTAHOBKH II0 PacCEMBaeMOI MOIITHOCTH
WM TI0 BBICOTE KOMIIOHEHTOB;

® eCJI KOMIIOHEHThI Pa3MeIlleHbI B 3aIIPETHOM
30HE;

® eCJI KOMIIOHEHTBI Pa3MellleHbl BHE OTIpefie-
JIEHHOTT 30HBI JIS1 Pa3MeIeH L.
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TpaccupoBka ABYXCAOWHbBIX NAaT

BcTpoeHHas cTparerus aBTOTPacCHPOBIIIH-
Ka IPEeKPaCHO MPUCIIOCOOIIEHA K IBYXCIIOMHO-
My npoekTy. OmHaKO JTydIIne pe3yabTaThl
MOYKHO TTOJYIUTh TOJIBKO P ONTUMATBHOM
pasmerieHny, 0COOEHHO ISt IIJIaT C IUTaHap-
HBIME KoMItoHeHTaMu (SMD). Komanpa fanout
He JI0JDKHA ObITh MCII0JIb30BAHA JUIS JIBYXCIIOM -
HBIX IUTaT. BooOitie, srydInue pesysibTaTbl MOX-
HO MIOJTyIHTh, €CITH TO3BOJUTH ABTOTPACCHPOB-
LUKy BBOOHUTDH CTOJIBKO IEPEXOMHBIX OTBEP-
CTHil, CKoNbKo Tpebyercs. [Ipu atoMm Hazmo
HCIIONIB30BATh MHOTO IIPOXOIOB TPACCHPOBIIIHU-
Ka, eCJIN BUIHA TeH/ICHINS YMeHbIIIeH!s KOH-
dimkToB. 200-300 IPOXOIOB — 3TO THUITHYHOE
HCII0 IPOXOIOB B TaKOM cirydae. HemamoBaxk-
HO U TO, YTO KaK/IBIH IPOXOJ TPACCHPOBIIIHKA
Ha TaKUX [IJTaTaX 3aHUMaeT MaJI0 BPEMEHHN.

I'Ionepequle HaBOA4KH
U napanjie/ibHbie LWyMbl

Specctra ympaBiisieT IOTIePeIHBIMI HaBOJKa~
MU U HaBeJIeHHBIMU IITYMaMH¥ C IIOMOLIBIO I1pa-
BWJI IBYX TUIIOB:
® [1apajuIeJIbHBIA U TAHIEMHBI CETMEHT;
® T1apajuUIeJIbHBIN U TAHAEMHBIN IITYM.

[IpaBwmiia 11 mapaiaeabHOTO U TAHAEMHOTO
CerMeHTa KOHTPOJIMPYIOT ITOIepeYHble HABO/I-
Ki (HeXXeJIaTeJIbHOe IOSBJIEHNEe CUTHAIA B CO-
CeJIHUX IIPOBOJIAX) MEKIY OTHEIbHBIMU CETMEH-
Tamu Tpacc nenei. [IpaBua s napauienbHO-
O W TAaHAEMHOro Inyma (HeperyJspHbIe
(ryKTyanuy mepenaBaeMoro CUrHaua) KOHTPO-
JIUPYIOT KyMYJIATUBHBIE IITyMbI MEXY TIapaMy
mermei. DT MpaBUIa MOKHO YCTAaHOBUTD IS
cJ1os1, ki1acca u uenu. [lonepednbie HaBOIKK Ha
YPOBHE OTPE3KOB ILIeNeil MOI'YT KOHTPOJIUPO-
BaTbCs TOJIBKO Ha YpOBHE cerMeHTOB. [IpaBuiia
HaBOJOK MEX/y IapajuleIbHbIMU CETMEHTaMM
KOHTPOJIMPYIOT MAapaJIIeIu3M MEXIy CETMeH-
TaMU Tpacc Ha OJHOM U TOM e cioe. s aTo-
TO MOKHO 3a/1aTh 3HAYECHUA IJIA 3a30POB U [JINH,
KaK 9TO IIOKa3aHO Ha puc. 2.

[IpaBuia HABOMOK MEX/y TaHIEMHBIMHU CET-
MEHTaMHU KOHTPOJIMPYIOT ITapajUIeINn3M MEXIY
CeTMEHTaMHM TPAcC Ha CMEKHBIX CJIOSAX. DTO He
3aTparuBaeT CWIOBBIX CJI0€B. [IJ11 3TOT0 MOSKHO
3a/1aTh 3HAYEHNUsI 3a30POB U IJIKH (puc. 3).

KOHTpOl’Ib HaBefeHHbIX LHWyMOB

Hagenennble (apHble) IIyMbI MKy Tpac-
camu Ha [1IT MOTyT BBI3BIBaTH BpeqHbIe PyHK-
IIUH WM HapyIIeHus GyHKIMOHAPOBAHUS.
Jly11 MUHUMA3aIUT 1 KOHTPOJIS HaBeIeHHBIX
IIYMOB B IIPOIIecCe aBTOTPACCUPOBKH HEOOXO0-
IHMO CIerupUIIPOBATh MAKCHMATBHBII LTy M,
KOTOPBIH IIPHeMHasI IeIb MOKET BBIIEPIKaTh.
Yro6bl onpeneuTh, OyAyT JIN CYIIECTBOBATH
U3JINIIHIE IIyMBI, BKJTaJbl BCeX HCTOYHHKOB
IIyMOB CyMMHpYIOTCs. Ecim 061t iirym mpe-
BOCXOJHT CIIeI(PUIMPOBAHHBIIH MAKCUMYM,
TO 3TO CIUTAETCS HAPYIIEHNEM IIPABIIIA.

HexoTopsle reru 6osiee IITyMHBI, YeM JIpyTIe,
HO, TeM He MeHee, J1I00asl IIeITh SBJIIeTCS HCTOY-
HHUKOM IITyMOB. B 3TOM cMBICIIe KaK/ias IIeTb
BHOCHT CBOJ BKJIA/l B CYMMY IIIyMOB, HaBOJI~
MBIX Ha ITapajIeJIbHYI0 IPHEMHYIO IIeTlb, KaK
dbyHKIHS OT 3a30pa. Specctra MO3BOJISET CIIETI-
unuposars 911 HaKTOPHI B IIT00ATHHBIX yC-
TaHOBKax npasul (Ha ypose 111 B riesiom) urs
KJIACCa, IeTIN ¥ OTpe3Ka. TpacCHpOBITUK MOXKET
YMEHBIINTH WM UCKIIOUUTH KaK BHYTPEHHIE,
TaK ¥ BHEIITHYEe HaBeJleHHbIe ITyMBL. B ciemyio-
IIeM BBIPa)KeHHH OTPa’keHBI COOTHOIICHHS
MEKJLy 3a30POM, ITMHOM TPacchl, PaKTOpOM
CJI0S1 ¥ OOIITYIM HaBeJIeHHBIM IITyMOM:

CyMMa HaBeIeHHBIX IITYMOB
B IIPUEMHOM 1NN =
= cymme (LxBec (3azopa) x(cpakrop ciost)),

e L — mtiHa ey, rie MosBIISIOTCS HaBeIeH-
HbIe IITYMBI; BeC 3a30pa = (pakTOp MPOIOpINo-
HAJIBHOCTH IITyMOB, TeHepHPYeMBbIX ITepe/aloIeit
IEITbIO Ha eIMHHUITY [UIMHBI B CIeIIHUIIIPOBaH-
HOM 3a30pe; GaKkTop 10 — BHYTPHCIOIHbIE
TUTH MEKCITOVTHBIE 3HAUeHHSI, 3aBUCAIIINE OT Xa-
paxrepuctuku [ 1I1. OTr 3HaYeHNS MOSKHO 3a71aTh
B BUJIe MAaTPHIIBI CJIOEB.

[TpuBeneHHOE BBIpasKeHNE TIOKA3bIBALT, KaK
BBIYHCIISIETCS IITYM B IPUEMHOM IIeTIN OT OfTHO-
TO WJIM HECKOJIBKIX NCTOYHUKOB. Specctra BbI-
YHCTIAET IIyMBI B IIETIN OT COCETHUX Tpacc. YIu-
TBIBAETCS KaXK/jast TPacca MOCPeICTBOM YMHO-
JKeHHS Beca ee ITyMa Ha NMapaiIeIbHYIo MIN
TaHJEeMHYI0 muuHy. Ha puc. 4 mumocrpoBano
HapyIIleHre TI0 HaBefIeHHbIM IITyMaM, ITie CyM-
MapHBIi HaBesleHHbIH 1TyM B e CKL1 paBen




Pacuer:

Noiseg = (I1%x25)+(1,x83)+13%x83)
=(3,9x25)+(4,2x83)+4,5%83)
=819,6 millivolts

gap Iy
.010
OiS ©2
le— 1, —— : CLK1
33 I
005 .0+1 1
: t3
[ . - 1
4,2 gap
Mpumeuanve:
t1, t2, t3 — HaBeaeHHble LWyMbl
CLK1 — makcuMasibHbii LWyM B MPUEMHOM Lienu
Komangpbi:
unit inch

rule pcb (parallel_noise (gap .010) (weight 25)) (parallel_noise (gap .005) (weight 83))

Puc. 4

819,6 MB, B TO Bpems Kak mapaMeTp max_noise
11 LlelIH ycTaHoBJIeH B 600 MB.

TpaccupoBska
AuddepeHuHanbHbIX Nap

Tpaccuposka nuddepeHHaTbHBIX AP SIB-
JISIETCsT OIHOM U3 HanboJtee CIOXKHBIX 3a1ad IIPU
[IPOEKTHPOBAHUH TOIIOJIOTHIA:

e nopnepxka crpunrepos (Fanout).
o KoMIuteKTOBaHMe PAa3IMIHbIX [[eTeil

(Gathering the nets together).

o YipaBieHne [UIMHAMY IIeTTeit

(Controlling uncoupled length).

o Ypasienne $Ha3oBbIMU HECOOTBETCTBISIME

(Controlling phase mismatches).

Kpaitze pefko cIy4aeTcs Tak, 4TO BHIBOJBI
PACIIOIAralOTCs TOYHO Ha OTHO JINHUM, TTe OHH
[TapaJUIeSbHBI U He TPeOYIOT COTTaCOBAHUS IO
Bopstux Tpacc. OOBITHO JKe KPoMe COTIacoBa-
Hust Heob6xonuMma 1 (a3oBast KOMITEHCAIHSL.

o [IpoxoskmeHwMe Tepes Apyrue BHIBOMIBI

(Getting through other pins).

DTO IPOUCXONUT, KOT/Ia TeOMETPHS ILIATHI
He [03BOJISIET TTape TPACC COXPAHATH B3aMHOE
PacIoJIOKeHNe Ha BCeM ITYTH, U OHU JJOJDKHEI
160 pasoNTHCh, 000U IPEMATCTBHE, THOO
IIPOJOJDKUTHCS HA PA3JIMIHBIX CIIOSIX.
® BEIX0n M3 3aTPYIHUTENBHBIX CHTYAIHI

(Turning corners differentially).

DTO IPOMCXONUT, KOTAA TPACCHI HOJDKHBI CMe-
HUTD CJION ¥ HCIOIB30BaTh ist atoro I10 pas-
JIMYHOTO BUJA.

3aBepLueHHe TPACCUPOBKH

HUcnonb3osanue Do-daitnos st aBToMaTH-
YeCKOTO BBITIOJHEHNUS TIPOIeYP Pa3MeIeHus
u TpaccupoBku u3 cpensl PCAD 2000 oTHIODD
He IPeTATCTBYeT IepeXoly K MHTepaKTUBHOMI
paboTe HEOCPECTBEHHO B IOICHCTEMe Specctra.
ITpm 9TOM MOKHO OCTAHOBUTD BBHITIOTHEHUE

Do-aitna, mpou3BecTH OL[EHKY HOJIYIeHHDIX
Pe3yIbTaTOB, IIPU HEOOXOMUMOCTH ONTHMH3H-
POBaTh UX BPYYHYIO, II0CIIE YETO IPOJOJDKUT
pabory Do-aitra. [1s1 ocTaHOBKH paboThI 9TO-
1o (paiima JOCTaTOYHO BBECTH B HEM OT/IEIBHOI
crpokoit komanny STOP. Specctra mpexparma-
eT aBTOMAaTHUYeCKOE BBIIOJIHEHHE KOMAaH[
u3 Do-daitna, mpu 9TOM B CTpPOKE CTaTyca IMo-
apiserca coobenne IDLE, mociie 4ero mosnb-
30BaTeJIb MOKET IPOU3BONUTD JIIOOBIE HHTEP-
AKTHBHBIC OIIEPAIINU HEIIOCPECTBEHHO B CHC-
teMme Specctra. s mpogosKeHus paboTs
JOCTaTOYHO BBLINOIHUTL KoMaHIy AutoRoute/
Route. B nosiBuBItiemcs okae AutoRoute (puc. 5)
MOJKHO YCTaHOBHTb (IIPH HEOOXOILUMOCTH) HO-
BbIe 3HAYEHUSI [IaPaMETPOB TPACCHPOBKH, TTOCTIE
vero Haxkath K1apuiry OK. TpaccupoBmmuk mpo-
IOJDKUT CBOIO padoTy.
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Crenyet OTMETHTb, 94TO B CITydae BBIOOpA pe-
JKMa paboThl TPACCHPOBIIMKA Smart MOKET 10~
SIBUTHCSI COO01ITeHNe, M300pakeHHOe Ha PUC. 6.

[Mopmporpamma Smart Route coobrraer, ato
IUTSL TAaHHOW IUTaThI YUCIIO 3a[JaHHBIX CJIOEB 13-
GBITOYHO ¥ €T0 MOYKHO YMEHBIIHTb. [JIsI 9TOTO
PEKOMEH/TYeTCsI TOIBITATCS YATUTD BCe TIPO-
JIOXKEHHBIE TPACChI, IIePEyCTAaHOBUTH HAIIpaBJIe-
HHe TPAcC Ha OCTABIIMXCS CJIOSAX U 3aTeM Iiepe-
sarrycruth Smart Route. Takoe coofrienne Mo-
sKeT OBITH BBIIAHO B Ipoliecce paboTer u 6e3
IIpepbIBAHUS, €CJTH TPACCUPOBIIUK OOHAPYKUT
SIBHBII N30BITOK 3aIlaHHBIX JIS IUIATHI CJIOEB.
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Boo6rie mpepBarh paboTy cucTeMsl Specctra
MOXXHO B JI060€ Bpemst komauzoii File/Quit, mmo-
CJIe 9ero MOsIBISIETCSI OKHO HpephIBaHus (puc. 7).

Mpumepbl Do-haiinos TpaccUpoBKHU
M pa3meLleHuUs

Komanda abmompaccupobxu
KoMaHIBI TPacCHPOBKH M ONTHUMH3AINUI
(oumcTkn):

# CTpOKH, HAYNHAIOLIIECS 3HAKOM '#', IBIIOTCS KOMMEHTapHeM
# KoMaH/Ibl HHUIIWATHSAIAN IPOLecca

# DTH KOMaH/IBI YCTaHaBJIMBAIOT YCIOBHS PaGoThl (OKpysKeHMe)
status_file route.sts

unit mil

# 31ech pasMelreHbl KOMaH/IBI PEJTPACCHPOBOYHBIX YCTAHOBOK:
rule net NETA (width 12) (clearance 10)

define class C1 (CLK1 CLK2 CLK3 CLK4)

rule class C1 (width 12) (clearance 8)

#CraHgapTHBIEe KOMAH/IBI TPACCHPOBKIL

route 25

clean 2

route 50 16

clean 4

[IpuMep «yMHO¥ TPaCCUPOBKI»:

# CTpOKH, HAYMHAIOIMeECS 3HAKOM '#', SBJISIOTCS KOMMEHTapHeM
# KoMaH/Ibl HHUIMAIM3AI|H IIPOIecca

status file route.sts

# 3Jlech pasMellieHbl KOMaH/IbI [IPEITPACCHPOBOYHBIX YCTAHOBOK:
unit mil

rule net NETX (width 15)(clearance 12)

rule layer s1 s4 (width 8)(clearance 7)

define class C1 (sigl sig2 sig3 sig4)

rule class C1 (width 12) (clearance 8)

# CranzapTHBIe KOMAH/IBI TPACCHPOBKH

smart_route

Komanda zadanus npabun
[Ipumep 3aganus Knacca:

# CTPOKH, HAYMHAIOIIHECS 3HAKOM '#', SIBJIAIOTCA KOMMEHTapHeM
# KoMaH/Ipl HHAIMAIM3AIMH IIPOIecca

# DTH KOMaH/Ibl YCTaHABJINBAIOT YCIOBHS PaGoThl (OKpyKeHHe):
status_file route.sts

unit mil

# DTH KOMaH/IbI YCTAHABIMBAIOT yCIOBHSA PaGOTHI:

define (class CLK clka clkb clkc clkd)

rule class CLK (clearance 12 (type wire_wire))

circuit class CLK (priority 255)
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# CraHapTHBIEe KOMaHJIBI TPACCHPOBKH
smart_route

[Tpumep sananust nudpepeHIraTbHON Taphl:

# CTpOKH, HAYMHAIOIINECS 3HAKOM '#', SIBILTIOTCS. KOMMEHTapHeM
# KomaH/[b! HHHI[HATH3AIUH IPOLecca

# OTH KOMaHJIbl yCTaHABIMBAIOT YCIOBUS PabOTbL:

status_file route.sts

unit mil

# 3ech pasMeIlieHbI KOMaH/IbI IPEATPACCHPOBOYHBIX YCTAHOBOK:
define (pair (nets CLK1 CLK 2 (gap 5)))

define (pair (nets CLK4 CLK5 (gap 7)))

# CranzapTHBIE KOMAH/BI TPACCHPOBKH

smart_route

[Tpumep saganus nudbepeHINATLHBIX Tap
¥ OKPaHUPOBKU 3e€MJIEI:

bestsave on bestsave.w

status_file status.sts

#

unit mil

#

grid smart (wire 1) (via 1)

#

rule peb (clear 8) (width 8)

#

define (pair (nets dpla dp1b))

define (pair (nets dp2a dp2b (gap 10)))

define (pair (nets dp3a dp3b (gap 6)))

define (pair (nets dp4a dp4b (gap 12)))

define (pair (nets dp5a dp5b))

#

define (class CLOCK clocka clockb clocke clockd)
circuit class CLOCK (shield on (use_net GND))
#

bus diag

#

route 25 1

clean 2

route 50 16

clean 4

#

write wires final.w
write route final.rte
report status final.sts

Komanowvi cosdanusi cmpunzepob (fanout)
IIpuMep CTpUHrepa ¢ yKa3aHHeM THIIA [IXHA:

# CTpOKH, HAYMHAIOLIIECS 3HAKOM '#', IBIIOTCS KOMMEHTapHeM
# KoMaHpI HHHI[HATH3AIAHA IPOIecca

status file route.sts

unit mil

# 31ech pasMeIleHbI KOMaHJIBI IPEeJTPACCHPOBOYHBIX YCTAHOBOK:
define (class CLK clka clkb clkc clkd)

rule class CLK (clearance 12 (type wire_wire))

circuit class CLK (priority 255)

# CrangapTHBIe KOMaH/IBI TPACCHPOBKIL

fanout (pin_type power)(direction in)

smart_route

CTpuHTepBl MAKCIMATBHOM JJITHBL:

# CTpoKH, HaYMHAIOIIMeCs, 3HAKOM '#', SIBJIAIOTCS KOMMeHTapreM
# KoMaH/1pl HHUI[MAM3aIUH TIPOLecca

status file route.sts

unit mil

# 3Jlech pasMellleHbl KOMaH/IbI IPeTPACCHPOBOYHBIX YCTAHOBOK:
define (class CLK clka clkb clkc clkd)

rule class CLK (clearance 12 (type wire_wire))

circuit class CLK (priority 255)

# CraHiapTHbIe KOMAHJ{bI TPACCHPOBKH

fanout 5 (max_len 200)(pin_type power)(direction in_out)
smart_route

ITpuMep KOPOTKUX TPacc OTBOJA:

# CTpOKH, HAYMHAIOLIIECS 3HAKOM '#', IBIIOTCS KOMMEHTapHeM
# KoMaH/Ibl HHUIAAJIA3AIINH] TIPOIIecca
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status file route.sts

# 31ech pa3MernieHbl KOMaH/IbI Pe/ITPACCHPOBOYHBIX yCTAaHOBOK:
unit mil

define (class CLK clka clkb clkc clkd)

rule class CLK (clearance 12 (type wire_wire))

circuit class CLK (priority 255)

# CraH/iapTHble KOMaH/IbI TPACCHPOBKH

fanout (direction out)

smart_route

[Ipumep ycTaHOBKM OTBOZIa MAKCHMAJIbHOM
TJTHHBL:

#CTpOoKH, HAYMHAOIINECS 3HAKOM '#', SIBISIOTCS KOMMEHTapHeM
# Do (paitun 06111ero Ha3HAYCHUS

# Komauipl MHUIIHAIN3AIUH TIPOIIecca

status file route.sts

unit mil

# 3J1ech pasMeIleHbl KOMaH/[bI IPEATPACCHPOBOYHBIX YCTAHOBOK:
define (class CLK clka clkb clkc clkd)

rule class CLK (clearance 12 (type wire_wire))

circuit class CLK (priority 255)

# CTaH}lapTHLIE KOMaHJIbI TPACCHPOBKH

fanout 5 (max_len 200)(pin_type power)(direction in_out)
smart_route

[TpumMep KOHTpOIIS MapaJIeTbHBIX IITyMOBBIX
HaBOJIOK:

bestsave on bestsave.w

status_file status.sts

#

unit mil

#

grid wire 1

grid via 1

#

rule pcb (max_noise 700)

#

rule peb (parallel_noise (gap 6) (weight .175))
rule peb (parallel_noise (gap 8) (weight .125))
rule peb (parallel_noise (gap 12) (weight .08 ))
#

rule peb (tandem_noise (gap 0) (weight .2 ))
rule peb (tandem_noise (gap 2) (weight .13))
rule peb (tandem_noise (gap 4) (weight .07))
#

define (class ECL ecll ecl2 ecl3 ecl4 ecl5 ecl6 ecl7 ecl8)
rule class ECL (max_noise 600)

rule class ECL (parallel_noise (gap 6) (weight .23))
rule class ECL (parallel_noise (gap 8) (weight .14 ))
rule class ECL (parallel_noise (gap 12) (weight .9 ))
rule class ECL (reorder daisy)

#

define (class TTL ttl1 ttl2 ttl3 ttl4 ttl5 ttl6 ttl7 ttl8)
rule class TTL (max_noise 550)

rule class TTL (parallel_noise (gap 6) (weight .21))
rule class TTL (parallel_noise (gap 8) (weight .13))
rule class TTL (parallel_noise (gap 12) (weight .8))
rule class TTL (reorder daisy)

#

define (class_class (classes ECL ECL )
(rule (parallel_noise (gap 6) (weight .16))
(parallel_noise (gap 8) (weight .12))
(parallel_noise (gap 12) (weight .9)) ))

#

define (class_class (classes TTL TTL )
(rule (parallel_noise (gap 6) (weight .14))
(parallel_noise (gap 8) (weight .11))
(parallel_noise (gap 12) (weight.7)) ))

#

define (class_class (classes ECL TTL )
(rule (parallel_noise (gap 6) (weight .12))
(parallel_noise (gap 8) (weight .9))
(parallel_noise (gap 12) (weight .6)) ))

#

bus diag

#

route 25 1

clean 2

route 50 16

clean 4

#

write wires final.w
write route final.rte
report status final.sts

ITprMep yCTaHOBKY IIPABIUI CJIOEB U [JTHH TSI
nuddepeHnnaTBHBIX TAP:

# CTpOKH, HAYMHAIOLIHECs 3HAKOM '#', SIBIAIOTCS KOMMEHTapHeM
# KoMaH/Ibl MHUIMAJIN3aIAH PoIiecca

# CranapTHBIe KOMAH/IBI TPACCHPOBKH

# DTH KOMaH/IbI yCTaHaBJIMBAIOT YCIOBUS PaboThl (OKpysKeHNe)
status_file route.sts

unit mil

#I1pefTpaccHpoBOYHbIE KOMAH/IBI

define (pair (nets CLK1 CLK2 (gap 5)))

define (pair (nets CLK4 CLK5 (gap 7)))

circuit net CLK1 (use_layer INT3)

define (class DIF_PR CLK1 CLK2 CLK4 CLK5)
circuit class DIF_PR (length 6100 6000 (type actual))
rule class DIF_PR (length_amplitude 200))

rule class DIF_PR (length_gap 30)

#KoMaHIBI TPacCHPOBKI

smart_route

[TpuMep yCTaHOBKM CpaBHUTEIBHOM 3a/IePiK-
KN B IIeTIN:

# CTPOK[/I, HAYMHAKOIIUECSI 3HAKOM '#I, SABJIAIOTCSA KOMMEHTapueM
# KomaH el ”HUI[MATH3aI[UH TPOIIecca

# DTH KOMaH/IBI yCTaHABIINBAIOT YCIOBUS paboThl (OKpy KeHIe)
status_file route.sts

unit mil

#IIpenTpaccupoBOYHBIE KOMAHIBI

rule class CLKO (time_length_factor 0.12)

circuit class CLKO (match_net_delay (tolerance 50))

#KoMaH/IBI TPacCHpOBKH

smart_route

[Tpumep pasmenieHUsI KOMIIOHEHTOB!

unit mil
grid place 25
#

place_rule pcb (spacing 125 (type smd_smd) (side both))
place_rule pcb (spacing 150 (type pin_smd))

place_rule pcb (spacing 100 (type pin_pin))

#

place_rule pcb (permit_orient 0)
place_rule pcb (permit_side both)
#

lock component U20 U21 Y1 C35 R15 (type position)
unplace all

vset unroutes of f

repaint

#

initplace

interchange (type large) 8

swap gates 6

swap subgates 2

swap pins

#

autodiscrete

interchange (type small) 8

#

write session basic.ses

3aknoueHue

[Tpakrreckas paboTa ¢ IporpamMmmot Specctra
[I0Ka3aJIa BHICOKYIO 9 PEKTHBHOCTD IIPOIIEnyp
ABTOpa3MeI[eHNs 1 aBTOTPACCUPOBKH. [1pu 06-
PabOTKe HECKOJIBKUX COTEH MEeYaTHBIX IIAT Pas-
JIMIHOTO TUIa, Takux Kak JITIT, MIIIT u o6be-
IUHUTEIBHBIX TUIaT OOIBIINX pa3MepoB (raba-
PHUTHI Takux Iiat gocturaioT 500x500 mm)
U BICOKO¥ IVIOTHOCTH, IIPH UCTIOIB30BAHUH KOP-
mycoB Mukpocxem, Hanpumep ALTERA u BGE,
IPaKTUYeCKU He BOSHUKAJIO CJIYYaeB HETTOTHOM
TPacCHPOBKHU ILIAT. [I0TeHIIMAIbHBIM T0JIB30-
BaressiM cucteM P-CAD 200X MOXXHO peKoMeH-
IOBaTh MHTEHCUBHOE HCIIOIb30BAHIE CHCTEMBI
Specctra. B HacTOsIIIee BpeMs ITOJHOE CIIpa-
BOYHOE PYKOBOJICTBO 110 paboTe C 9TOI CHCTe-
MOJ1 (Ha PYCCKOM SI3bIKE) IMEETCS B KOMITAHUHI
«Opxkaga» w ww.orcada.r u — opunuansHOro
nuctpubpioTopa komnanuu Cadence Design
Systems. |





