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Mpeancnoeue

1 PABPABOTAH O6uwecTtBoM ¢ orpaHUYeHHOW OTBETCTBEHHOCTBH «HayuHo-MccneqoBaTeNbLCKUA UH-
ctutyT «ACOHUKA» (OO0 «HUWU «ACOHWMKA»), OBLuecTBOM ¢ OrpaHUYeHHON OTBETCTBEHHOCTLI «[1lnaT-
dopm» (OO0 «lMnatcopm») n ObWecTBOM C orpaHuM4eHHon oTeeTcTBeHHocThio «NCBE Codteep» (OO0
«MNCB CodTeep»)

2 BHECEH TexHuueckum komuteToM no ctaHgapTtusaumm TK 165 «CucTemMbl aBTOMATU3MPOBAHHOIMO
NPOEKTUPOBAHMWSA 3MEKTPOHWKNY

3 YTBEPXOEH W BBEOEH B JEWCTBWE MMpukasom ®enepanbHOro areHTCTBa Mo TEXHUYECKOMY
perynupoBaHnio U metponorin ot 29 despans 2024 r. Ne 259-ct

4 BBE[JJEH BINEPBbIE

lNpasuna npumeHeHUss HacmosAweao cmaHdapma ycmaHoeneHbl 8 cmambse 26 @edepanbHO20 3aKoHa
om 29 uroHa 2015 2. Ne 162-03 «O cmandapmusayuu e Pocculickol ®@edepayuu». Mugopmayus ob us3-
MeHEeHUSX K HacmosileMy cmaHdapmy nybrnukyemcs 6 exe200HOM (M0 COCMOSHUK Ha 1 aHeaps mekyuieao
200a) uHhopmMayUOHHOM yKkazamene «HauyuoHansHele cmaHlapmesi», a oguyuansHbIl MmeKem U3MeHeHUl
U ronpasok — 8 eXeMecsayHoM UHhOPMAaULOHHOM ykazamene «HauyuoHansHeie cmaHdapmei». B cryyae
fnepecMompa (3amMeHbl) UU OMMeHbl Hacmosuwe2o cmaHdapma coomeemcemayroujee ysedomieHue bydem
onybnukosaHo 8 binuxaluwieM 6blIycKe eXeMecsyHo20 UHGOPMayUOHHO20 ykasamesns «HayuoHanbHble
cmaHOapmsi». Coomeemcemayioujas UHgopmayus, yeedoMeHUe U MeKcmbl pa3Mewalomcs makxe 8 UH-
ghopmauyuoHHOU cucmeme obLeao nones308aHuUs — Ha oguuuansHoM calime @edepanbHo20 azeHmcmea rno
MEexXHUYECKOMY peaynupoeaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayumny», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NnpoCcTpaHeH B Ka4vecTBe ocbmu,uaanoro n3gaHus tes pa3pewieHna dJe,qepaanoro dreHTCTBa no TexHu4de-
CKOMY perynmnpoeaHu N MeTponornn
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MpunoxeHne A (cnpaso4Hoe) MNprvMep aBTOMAaTU3MPOBaHHOMO TEXHOMOMMYeCckoro aHanmaa npoekta MM
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BeegeHue

MpuynHoi pa3paboTku cTaHdapTa ABNAeTCA HeobX0AMMOCTL BbINMOMHEHWS TEXHONOMMYECKON NoaroToB-
Ki NpoekToB nedaTtHoi nnaTel (M) kak OTAeNnbLHOro 3Tana nocne BbiNoMHEHWA aBTOMAaTU3UPOBaHHOIO Npo-
eKTMPOBaHUS 3MeKTPOHHOW annapaTypbl. [ocne 3aBeplueHus 3TanoB co3gaHus cxeMbl, paspaboTku Tonono-
MKW U KOHCTPYKUMKN TpebyeTcs BLINONMHUTL NPOBEPKY TEXHONOMMYHOCTM NOMYYEHHOTO NPOEKTa C TOYKU 3peHUs
Ka4eCcTBEHHOro NPOU3BOACTBA NeYaTHON Nnatkl M fanbHedwen cbopky (MoHTaxa) MMM, a Takke NOArOTOBUTL
MYNETUNNULMPOBAHHY NaHenb ANa asTOMaTU3MPOBAHHOTO MOHTa)a, YTo 06ecneynT NoBbILeHe KavecTea
NpoayKUMU U CHU3UT CTOUMMOCTbL NPOM3BOACTBEA.

CTaHpapT pacnpocTpaHsieTcs Ha npouecc 06paboTku Npon3soacTBeHHbIX dainoe MM B aBToMaTn3u-
pOoBaHHOW CUCTEME TEXHOMOrMYEeCcKon NoAroToBKM NpoussoacTea. Ero uenwlo siensetca aeTomatusaums ob-
paboTkn M aHanuaa NpPou3BOACTBEHHLIX thainos MM ¢ NpUMeHeHrneM mMaTemMaTU4yeckoro MoaenuMpoBaHus,
CHUM¥EeHWe 3aTpaT Ha pa3paboTKy, NPOM3BOACTEO U 0DCNYKMBaHME 3a CYET NOBLILWEHWA KayecTBa pa3paboTok.

B cTaHpapTe onucaH TonMbKO aTan TexHonoruyeckoin obpaboTkn NpoekTa neped nepegaqein danoe Ha
3aBOJ — W3roTOBMTEMNbL MeYaTHbIX NnaT. [aHHblil cTaHgapT He paccMmaTpuBaeT NpoLecchl NoAroTOBKA NMPous-
BOLCTBA Ha 3aBOAe — WM3roTOBMTENe nevaTtHbix nnar.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

CUCTEMblI ABTOMATU3UPOBAHHOIO NPOEKTUPOBAHWA 3NEKTPOHUKK

TexHonorn4yeckas NnoaroToBkKa npou3BOoACTBa NeYaTHbIX NnnaT
B CNCTeMaxX aBTOMaTU3IUPOBaHHOIO NpoeKTUpoBaHUA

Electronics automated design systems.
Technological preparation for the manufacturing of printed circuit boards in computer-aided design systems

Data BeepeHuna — 2024—04—01

1 O6nacTb npUMeHeHus

1.1 Hactosawmin ctaHgapT npegHasHadeH Onsa NPUMeHeHWa NpeanpuaTUAMK NPOMBbILLMNEHHOCTU U op-
raHu3auusiMy Npu MCNonbL30BaHUY LUMPOBLIX NPOEKTOB NevaTHbix nnart (M) Ha 3aBepliakwLWwmx aTanax npo-
eKTUPOBaHWsi SNEKTPOHHOW annapartypbl (3A).

1.2 MNporpamma gnsa TexHonornyeckon agantaunn npoektos [ kK npon3BoacTBY NpedHasHadeHa ans
obpaboTku, npoBepkn U KoppekumK owmnbok ans Bcex Tunos (111, kak 0QHOCTOPOHHUX W OBYCTOPOHHUX, TaK 1
MHorocnonHbix. B MM Takke MoXeT NpUCYTCTBOBAaTL MMOKUA WwWnend.

1.3 MNpoekT Ml B 3MeKTPOHHOM BUAE COCTOMT M3 OMUCAHMSA TOMOMNOrMKU (TPACCUPOBKM) U KOHCTPYKUMN
MM B onpegeneHHoM copMaTe AaHHbIX. Bca MHopMauusa o TpaccMpoBKe pasgerneHa Ha rnonepedyHbie crnou
1 cogepkut Habop obbekToB. TUMKU 0BbEKTaMM ABNSITCS:

- KOHTaKTHble MMoLwaaky Ans npyMnavBaHus KOpPNycoB aneKTpopagnoaneMeHToB (3P3) Ha noBepxHOCTb
ne4yaTHOW NnaTbl;

- NpoBOAsiLME TOK AOPOXKKA. [laHHble 0BBEKTEI COEONHAT KOHTAKTHEIE NNOoLaaKku Mexay coboi;

- obnactu Meau (MONUroHkI).

[aHHble 0OLEKTbI Ha pa3HbIX CMNosSX COedUWHSIITCA BepTUKanbHO Mexnay coboi oTBepcTuamu. OTRep-
CTWUA MOTYT BbITh Kak CKBO3HbIMU, TaK U HET W BbIMONHAKTCH Ha CBEPIUITbHOM CTaHKe C YACMOBbIM NPOrpamMm-
HbIM ynpasneHuem (HY).

1.4 Bo3aMOXHOCTb n3rotoeneHus npoekra MM n(MMUTUPYeTCA TEXHONOMMYECKUMI OrPaHUYEHUAMMW 3aBO-
Oa — npouaeoauTens nnart, a Takke cbopodyHOro Npon3BoAcTBa. TakMMKU OrpaHUYEeHUS MU ABNSAKOTCA: MUHK-
MarnbHbIE TEOMEeTpUYEeCKe pasMephbl 3NeMeHTOR NPOBOASLLETO PUCYHKA, MUHUMATbHLIE AUAMETPhl CKBO3HBIX
M HECKBO3HbLIX 0TBepcTuiA B Tene Ml 1 HekoTopele gpyrue. HacToawmiA cTaHgapT ycTaHaBNMBaeT OCHOBHbIE
NONOXEHUSA TEXHONOMMKU, NO3BONSAKLIEA NPOBOAMTE aHanua nokasartenen narotoensiemocty npoekta [ Ha
OCHOBE npoBegeHnsi HAaGopoB HacTparnBaeMblx NPOBEPOK B 3MEKTPOHHOW cucTeme nogrotoBkun npoekta M1 k
NpoW3BOACTBY.

1.5 PesynkTatoM NpoBeAeHUS NPOBEPOK SBMAKTCA pas3NudHble OTYeThl, NpeanaraemMble AN paccmo-
TPeHWs nons3oBaTento B popme Tabnuubl. [laHHbIEe OTYETHI coaepXaT BCio HeobxoguMyr MHdOopMaLMo Ans
MAeHTUUKALUA TUMOB AOMYLEHHBIX OLUMBOK U UX KOOPAWHAT OTHOCUTENbLHO Ha4yarna KoopauHaT aHanuanpy-
eMOoro npoekTa.

1.6 [lns npoBeaeHusa NpoBEPOK HA BO3MOXHOCTL MaroToBrneHus NI cnegyeT NnpMMeHsiTh Cneuuanmanpo-
BaHHble NporpaMmMHble cpeacTea. TpeboBaHWA K NporpamMmMHbIM CPEACTBaM, a TakkKe napaMeTpbl, BHECEHHbIE
B MapaMeTpuyeckue Tabnuubl, ycTaHaBMNMBAKOT NO COMMacoBaHUIO C 3aKa3duKamMmu U 3aBOAaMU-U3rOTOBUTENS-
MMU.

1.7 HacTtoawwun ctangapt bazupyetcs Ha [1].

MapaHune ochbuumnansHoe
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2 CokpawieHus

B HacTosiwem CTaHOapTe UCNnonbk30BaHbl Criegyrnline CoKkpalleHnA:

I — neyaTHada nnaTta;

CAINP — cuctema aBTOMaTU3UMPOBAHHOMO MPOEKTUPOBAHUS;
UMy —uncnoBoe nporpaMMHoOe ynpasneHue;

oA — BMNeKTpoHHas annaparypa,

OKB  — anekTpoHHas KOMMNOHeHTHasa ba3a;

OP3 — anekTpopagnoanemeHT.

3 O6wWwumre nonoxeHus

3.1 Llenbto paszpaboTku HacTosllero ctaHaapTa SBNSETCs ycTaHoBreHWe TpeBoBaHWUil K aBTOMaTW3u-
pPOBaHHOMY MpOLIECCY aHanu3a M3roToBNsSemMocTu npoekta M Ha OCHOBE MPOBEOEHUs MapameTpusyeMbixX
HacTpauBaeMbliX NPOBEPOK B BbIGpaHHOW cUCTEME TEXHOMOMMYEeCKoW agantauun K NpovM3BoaCcTBY.

[ns gocTuKeHUs NOCTaBMNEeHHOM Lenu B cTaHAapTe yCTaHaBnNuBalT criegylolne earHsle TpeGoBaHus:

- K (hopMaTy AaHHbIX, NepeaaBaeMbiX B CUCTEMY TEXHOMOIMYECKon agantaumu;

- K NOpAZKY W BUAY NPOBOAMMLIX NMPOBEPOK, MO peaynsTaTtaM KOTOPbIX BblAAeTCs 3aknioyeHne ob uaro-
TOBMNAEMOCTU BbiGpaHHoro npoekTa MM,

- K hopmMaTy 1 cofepaHuK BbIXOAHbIX AaHHEIX, NepeaBaeMblX Ha 3aBof — npouaeoguTtens M.

3.2 OpraHusaumsa paboT No NpUMeHeHWI0 aBTOMaTU3NPOBAHHOIO NapaMeTpU3yeMoro aHanmsa
unsrotoBnsaemocTu npoekra NN Ha ocHoBe AaHHLIX, nony4YaemMbix U3 CAIMP MM

Paspabotunk Tononorum MMM 8 CAMP MMM nepegaet BCo HeObXx0ouMYK MHOPMaLUI0 O MPOeEKTe B 3a-
paHee OroBopeHHOM cocTaee U hopmaTe paboTHMKaM nogpasgeneHns NpeanpusaTisa, Ha KOTOPOe BO3MoXeHa
0653aHHOCTbL TEXHOMOIMYECKOrO aHanu3a BO3MOXXHOCTW M3roToeneHus NN, B COOTBETCTBUM C TEXHOMOrM4ye-
CKMMM BO3MOXHOCTSAMKM BbIDpaHHOroO 3apaHee 3aBoga-u3roToBUTENS.

4 3tanbl nogrotoBku npoekra I kK nponssogcTBy

4.1 UMmnopT nHdpopmaummu o npoekte MM nocnonHo B CAMNP

KoHeuYHbIM pesynetatoM geincTeuid Hag npoekTom [N sensetcsa Habop dhainos, HeobxoanMelid 4ns Npo-
m3BoacTea MM ¢ HaMMeHbLLKUM NPoLLeHTOM Dpaka.

MepBbIM 3TaAnoM ABNAETCA nepefadya nHdopmaumm n3 CAMNP, npegHasHa4YyeHHoW Ana NpoeKkTUpoBaHus
[0, 8 gpyrytwo CAIP, npegHaszHaqveHHy ANs TeXHonorundeckon agantauuu. MNockonbKy CyLlecTBYET HECKOMb-
ko CATP MMM, to Heobxoaum obwmniA cbopmaT OaHHbIX, Yepe3 KOTOPbIA MOXHO nepefaBaTb MHOpPMaLWUD
mexay CATP MM u CATP texHonornyeckon agantayum NI kK npouseoacTy. Takum obLienpmusHaHHbIM dop-
MaToMm aensietca Gerber RS274X. [JaHHbIA hopMaT COAEep:KUT BCe JaHHble, YTOBbl MOCNOAHO BOCCTAHOBUTL
pucyHok MMM B HeobxoanMOM Nonb3oBaTento NakeTe TEXHONOMMYECKOW aganTauun. [ns nepefavv gaHHbIX 0b
oTBEPCTUSAX M 0OpaboTke nnaTbl MO KOHTYPY MCMNonb3yeTcs dhopmar AdaHHbix Exellon. Mo cornacoBaHuio mMo-
ryT UCNoNb30BaThCcs Apyrne dopmartsl hannos, NnpegHa3HayvYeHHble Ans nepenadqu rpauyeckor AByMepHOn
WHdopmauuum o Tononoriy cnoes [I1, KOHTyYpe NnaTthl U CBEPrEHMW NEPEXOOHbLIX U KDeneXHbIX OTBepCTUi, a
TaKkke, B HEKOTOPLIX CNyyasax, O pacnonoXeHHbIX Ha nnaTte KoMmnoHeHTax. [Mpymepom Taknx chopmaToB ABNA-
totca ODB++ 1 IPC-2581.

4.2 HazHa4yeHue TUNOB MMNOPTUPOBAHHbLIX CNnoeB U CoOCTaBlneHWe NPaBUINbHOIO CTeKa

Mocne Toro, kak Bce criom [ 6y,EI,yT nepegaHbl N3 OOHOW CUCTEMBI NPOEKTUpOBaHUA B APYryK, HAacTty-
naeT atan CbO]'JMMpOBaHMH NnpaBuribHOro nopAanKka cnegoBaHWA CriOEB B narotasnueaemon M. HOPF«!,EI,OK cne-
00BaHUA CrioeB BaXeH, NOCKOINbKY OH onpenendeT anekTpu4eckme CBOWCTBA NPOBOASALLErO PUCYHKa nevyaTHomn
nnatsl. Ecnu nopsagok, onpegeneHHbii Npy NpoeKTUPoBaHNMN, 6y,CI,ET HapylweH, TO B M3rOTOBMIEHHOM MPOEKTEe
Ml anekTpuyeckMe cBONCTBA 6y,El,yT OTNKUHaTbCA OT PaCHETHLIX, YHTO HEeAOoMyCTUMO. Onsa Toro, 4yToObI yCTaHO-
BUTb I'IpaBVIJ'IbeII?I nopAaaokK cnegoBaHMA cnoeB, MOXHO MCNOJNB30BATh HECKOINBKO NMPUEMOB!

- 3anuncbiBatb pacllMpeHne MMeHW nepegaBaemMbiX cbafmoa B COOTBETCTBMM C [OOroBOPEHHOCTAMM,
YCTaHOBNEHHbLIMW MeXY CTOPOHaMMU;

2
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- 3anucbiBaTbh UMEHa NepefasaembiX pannoB B COOTBETCTBUW C LOTOBOPEHHOCTAMN MEX QY CTOPOHaMU;

- 3anucbiBaTh NOPALOK CrefoBaHWs CNOeB B COMPOBOAWTENbHOW 3anucke, nepegaBaemMon Mpomu3Bo-
OWTento BMecTe C JOKYMeHTaunen,

- MCNonb3oBaTth Npy Nnepefade AaHHbIX hopMaThl, cogepXallue CekLMo 3anucKn nopsaaka cnegoBaHus
cnoes. Mpumepbl Takux popmatos: IPC-2581 n ODB++.

Cnou MM gomxkHbl ObITe BCErga pasgerneHbl Matepuanom, UMeL M AnanekTpuyeckne ceoncTea. MHa-
4Ye NPoM30MOeT KOPOTKOE 3amMblkaHue Bcex uenen. [MNapameTpbl Takmx matepuanoB — TonuwuHa, Mapka, am-
3MEeKTPUYECKMe CBOWCTBA, AOMYCKM — [OSKHbI NepeaasaTbcsi MO0 B COMPOBOAMTENBHOW LOKYMEHTaLuu,
cocTaBneHHon B cBoboaHoin chopme, nnbo npu nomolm dopmaTta nepegaqn gaHHeix IPC-2581 unu ODB++.

4.3 Npoeepka npoekra NN Ha Hannuue owKBOK, 3aTpyaHAoWKUX npoussoacTeo MM

Mocne hopmMMpoBaHUs NPaBUNbLHOMO NOPAAKa CriefoBaHUA CNOeB W NapaMeTpoB OUSMNEKTPUKOB crieqy-
eT atan nposepku npoekTa N1 Ha Hanu4ne pasnuyHblX OWWBOK, AONYLLEHHbLIX NPWY MPOEKTUPOBaHWUMU, KOTOpbIE
He MoryT BbITb HaWgeHsbl ¢ nomowb CATP MMM 13-3a nx cneuMUHHOCT L.

Hanpumep:

- 3ayXeHus Mexay aneMeHTaMu pUCYHKa, NpuHaanexalwmnmMmM oqHOUMEHHON Lienu;

- pasamep KOHTAKTHbIX MNNOLWAaA0K MeTannManpoBaHHbIX OTBEPCTUIA B NeYaTHOW nnaTe, KOTOPbIA COBMNa-
0AaeT ¢ paaMepoM OTBEPCTUS;

- CNWLLKOM MarneHbKue Bbipe3sbl B nonuroHax [, kotopble He MoryT 6bITe NpopaboTaHbl Ha NPOM3BOA-
CTBE B CUIY TEXHOMOIMYECKUX OrpaHuyeHun;

- Hanuyue KACNOTHbIX NOBYLUEK;

- Opyruve owmnbKu U NpoBEpKU, NepeveHb KOTOPLIX A0MKEH ObiTb COBMECTHO CHOPMUPOBAH 3aKa34MKOM
(pa3paboTymMkoM) M 32BOAOM-U3TOTOBUTENEM.

[MpoBepku, NpoBoaMMbIE B CUCTEME NOAroToBkW npoekTta [l K NpoM3BoAcTBY (HEMOMHLIN NepeyeHb):

- Ha BENUYMHY 3a30pOB MeXay anemMeHTamMu NPOBOASLLErO PUCYHKA, NpUHaANexalwMn K pa3nnyHbiM
uensim;

- Ha rapaHTUAHbIE NOSICKA OTBEPCTUNA;

- Ha MWHMManeHbIE pa3Mepbl 3NEMEHTOB MPOBOAALLErO PUCYHKA, KOTOpblE MOMYT ObITk NpopaboTaHbl
Ha npowuaeogcTtee [MIM1;

- Ha KUCMOTHble NOBYLLUKW, NPUBOASALLME K NepeTpaBy Y3kNX MPOBOSHWUKOB.

- HeraTWBHbIX CNOEB;

- 3alMTHOM NasifibHOW MacKu;

- Ha MWHUManbHbIEe 3230pbl MeXOy Kopnycamu GrnM3KopacnonoXeHHbIX 3MeMeHTOB, YCTaHaBMMBaeMbIX
Ha noeepxHocTh IMI1;

- Ha napameTpbl MapKUPOBKU, MPUCYTCTBYIOLLEN Ha BHelwHuX cnoax MI7;

- Ha Hanu4Me NaAnbHOWN MacTbl HA Bcex nnolaakax ansa SMD KOMNOHEHTOB, 1 NapamMeTpbl BCKPbITUA
05 NasinbHOW nacTbl.

PesynbTaTtom NpoBeLEeHUs MPOBEPOK CNYXKUT OTYeT, hopMupyemMblini TexHonormdeckon CAMNP aBToma-
TUYeCKKU B Buae Tabnuubl. B Tabnuue gonxHbl ObiTe NpeacTaBneHbl HaWdeHHble OWNWDOKKM ¢ pasgeneHnemM no
ux Bugam 1 Bcsa Heobxoammas MHopMauns, OocTaTouHasa ang nokanusauum mecta owmnbku. Kak npasuno,
Takon nHdopmaumen aenaoTca HoMmep cnos MM 1 KoopauHaTbl MecTa OWKUOKKM OTHOCUTENBLHO TOYKK HadYana
KOOpAWHAT B NpoeKkTe.

4.4 NogroTtoBka HdopMauun Ans reHepauum nporpaMmmel o6paboTku koHTypa MM Ha cTaHke
cuny

Mocne aBTOMaTU3MpoOBaHHOM cBoOpKK (HanpyMep, MeTo40M MOBEPXHOCTHOIC MoHTaxa) MM HeoBxogumo
M3BneKkaTb M3 rpynmnoBoi NPOW3BOACTBEHHON 3aroToBku. PopMUpOBaHWE KOHTYypa MnaTkl MpoucxoguT nvbo
pa3pesaHMeMm 3aroTOBKM Ha TMIbOTWMHHBIX HOXHMLAX, MO0 ¢ MoMoLbO hpe3epoBaHnsA NnaTtbl MO KOHTYPY,
nnbo paspeskoi/pasnambiBaHNEM NO NMHWUW ckpanbuposanus. MNpu hpe3epoBaHuMK NNaTtbl NO KOHTYPY Heob-
XOAMMO NoAroTaBNMBaTh CneunanbHyo NPorpamMmmMy yrnpasneHus ABVXEHUAMN WNMHAEeNs dpesbl ANA cTaHka
¢ YMY. Kak npaeuno, Takasa nporpammMa reHepupyeTcst aBToMatuyecku B TexHonorndeckoin CATlP, B cooTBeT-
CTBWMW C 3a[aHHbIM MNonb3oBartenemM KOHTYPOM NraThkl, MW NyTeM cnefoBaHus dpessl, U ApyrumMu napameTtpa-
mu. MyTb cnegoBaHus dpesbl 0bbIYHO coBnagaet ¢ KoHTypom [N, OgHako B Tene MM MoryT npucyTcTBOBaThL
CKBO3HbIE MM HECKBO3HbIE BbIPE3bl, NS KOTOPbIX Takke HeobxoQMMO yKasbiBaTb NyTb CreaoBaHWs (pesbl.
s Toro, 4yto6bl MM HagexHo yaep:uBanack B TEXHONOINMYECKON 3aroToBke nocne obpaboTku ee No KoHTYpY,

3
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B NyTW criegoBaHua dpesbl JenakT paspbiBbl — NepemMbidki. [lapaMeTpbl nepemMbIHek crieqyeT onpenensaTb
B TexHonorndecko CAIP B COOTBETCTBUM C TEXHOMOrMYECKMMY BO3MOXHOCTSIMW BbIBpaHHOro 3aBoga — 13-
rotoButens MMM, a Takke B COOTBETCTBUM C pekOMeHOaLWsaMU COOPOYHO-MOHTaXHOro npou3eoacTea. [pu
pazgenenun MMM U3 rpynnoBoi 3aroTOBKM NEPEMbIYKMA OTPe3anT UMK OTNaMbIBAOT, a OCTaBLUMecsa 4YacTu 3a-
WwnucoBkbIBaOT. YToOLI NMHKMA pa3noMa nepembidKy Npoxoauna no BbIOpaHHOW cneluManucToM NoOroTOBKK
NPOW3BOACTBA SIMHMK, Ha 3TY NMMHUI0 NOMELLaT psif 13 NepdopupyoLnX OTBEPCTMI, KOTOPbIe ocnabnstoT
NepeMbIYKy ¥ MO3BOMAIOT UCKNOYNTE (MW YIPOCTUTE) Onepauunio 3alwnntoBKkM MecTa BbinambliBaHus MMM 13
rpynmnoBOW 3aroTOBKMW.

MapameTpamMu, HEOBXO4UMbBIMIW ONS reHepauun nporpamMmMel hpe3epoBkn, ABMSOTCS!

- KOHTYyp 06x0fa nevaTHo nNnaThl U HanpaeneHue obxoaa;

- efuHULblI U3MepeHnss (MUNNUMETPbLI UMK OHWAMbL);

- TUN KoopauHaT — abCoNKTHBIM OTHOCUTENBHO HYJS KOOPAWHAT NpoekTa, NMBo OTHOCKMTENbHbLIA. [pK
OTHOCWTENBHOM BUAE KOOPAWMHAT 3a TOYKY oTcHeTa DepeTcsa nocrnegHee MecTo noBopoTa hpesbl Npu OBUXKE-
HWW MO KOHTYPY;

- MakcuMmarnbHOe KOMMYeCTBO 3HAKOB [0 M Nnocrne 3anaToi. Kak npaBuno, Konnm4ecTBO 3HAKOB Mocne 3a-
naTon bonblue OBYX HE NPUMEHSAETCS;

- chopmat 3anucu gaHHbIX. B HacToslee BpeMa MOXHO npuMeHsaTb Tpu dopmata: Exellon/Sieb &
Meyer 1000/Sieb & Meyer 3000;

- rnogaeneHue Hynen B channe koopguHat. [JJaHHas onuus B HACTOsILee BPEMS NPaKTUHECKU HE UCMOTb-
3yeTcs, T. K. HeT HeobxoaMMoCTK cokpawate obbem ana nporpaMmel pesepoBaHuns.

4.5 Mynbtunnukauuns npoekta NN gna ee npon3BoAacTBa U pacnofoXeHUs rpynnoBbIM
cnocobom Ha pacKpoeHHOM NUCTE CTEKNOTEKCTONUTA

Ons onTMMM3auuM pacxodoB maTepuana npu packpoe MCXOOHOro NUcTa CTEKNOTEeKCTONUTa 3aBOA-M3-
roTOBUTEMb, KaK NpaBumio, UMeeT psaj reOMeTpUYeckMx pasMepoB 3aroTOBOK, KyAa AOMKHbl ObiTb pasMeLLeHbl
narotasnueaemsie M. Mpn bopmMrpoBaHUK rpynnoBOM 3aroTOBKK ANA aBToMaTuavpoBaHHon c6opku MMM cne-
LManucT TEXHOIOMMYECKON NOAroTOBKKM NPOWU3BOACTBA OOMKEH YUNTEIBATE NpeanaraeMslii 3aBO40M-U3rOTOBM-
Tenem psa TUNopa3MepoB Ans Oyayliei rpynnoBOi 3aroTOBKU.

Mpw dbopMUPOBaHUM FPYNMNOBOM 3aroTOBKM HEOBXOAUMO YUYUTLIBATL criefyolMe pakTopbl:

- cnocob yctaHoBku QP3O Ha noepxHocTb MMM n cnocob naiikn yctaHoBneHHbix 3P3. B 3aBucumocTH
OT AAHHOTO YCNOBWS CYLLIECTBYET HECKOMbKO BO3MOXHbLIX KOH(PUIypaLmuin HeOOXOOAUMbIX 3N1IEMEHTOB, KOTOpbIE
OOIMKHBI MPUCYTCTBOBATbL Ha rPYNMOBOW 3aroTOBKE;

- cnocob obpaboTku koHTypa M, cogepxalLimMxcsa B rpynnoBoi 3aroTOBKE.

Ecnu MMM pazgensaeTtcsi NOWTYYHO NOCME U3FOTORMNEHUS M MOCTYNAaeT B CEKUUWID PYYHOro MOHTaxa IP3,
TO TEXHOMOTMYEeCcKUe Nons U penepHeie 3Haku Ha Ml oTcyTCTBYHOT.

Ecnu MM nocTynaet Ha NMHAIO aBTOMaTWYeCKoN ycTaHoBKM 3P3, TO Ha rpynnoBOi 3aroTOBKE AOMKHbI
NPUCYTCTBOBATL:

- TEXHOINOrM4yeckue OTBEPCTUSA ANs YCTAHOBKMW FPYNMOBOMA 3aroTOBKU Ha WTUATHI;

- TeXHomnorMyeckue nons Ans 3akpenneHus rpynnoBor 3aroTOBKM B CTaHKE aBTOMaTUYeCKOW YCTaHOBKU
KOMMOHEHTOB;

- penepHble 3HAKW ANS COrMacoBaHUMA KOOPAWHAT MpOrpaMmbl YCTAHOBKM 3MEMEHTOB W TEKYLLEero no-
noxenuna Nl Ha cTaHke.

Kak npaeuno, penepHbie 3HaKK U TEXHONOINMYeckne OTBEPCTUA pasMeLlalnTcs Ha 400aBOYHbIX TEXHOMO-
rMYecKMX nonax. TexHonoruyeckne oTBEPCTUSA MOTYT NPUCYTCTBOBaTb UMM OTCYTCTBOBATh, B 3aBUCMMOCTW OT
KOHUrypauum cbopodHon NuH1N.

Mpw hpesepoBke Mo KOHTYPY Heobxoaumo 0obaBnATe JOCTATOUYHbLIA 3a30p Mexay cocegHumu MMM ana
npoxoga dpessl. [pu pazgenedun NI Ha TMNBOTUHHBIX HOXHKLIAX HeobXxoaMMo Takke pasgewurats M1 gpyr ot
apyra, T. k. npu otgenenuu M npoucxognT cunbHoOe CMsATME Matepuana B MecTe pasgeneHus. Kak npasuno,
BEMMYMHA pasdBwxku cocTtasnseT 0,3 MM, NOCKONbKY OOMYCK HAa reoMmeTpuyeckue pasmepsl [N npu pasge-
JIEHWM HA TMNBOTUHHBIX HOXHKMUaxX cocTaenseT +0,3 mm. Mpu ucnonb3oBaHuK ckpaibuposarua (V-obpasHow
kaHaBku Mexqay [Nl B rpynnoBon 3aroToBKe) Takke Hago0 obecnevymMBaTbe HEKOTOPLIN 3a30p MeXay COCEAHUMMU
MM Ha 3aroToBKe, MO COrMNAcoOBaHUIO C 3aBOAOM-U3TOTOBUTENEM.

B coBpemeHHbIx TexHonorudeckux CAINP dopmupoBaHue rpynnoBoi 3aroTOBKU, Kak NpaBumo, npouc-
XOOMT aBTOMaTUYeCKW No 3adaHHbLIM Nonb3oBaTeneM napamMeTpam.
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4.6 MogroToBKa BbIXOAHbLIX halnoB Ana nepegavyym UX Ha NPoOM3BOACTBO

Mpouecc NoaroTOBKW BbIXOAHbLIX hainoB Ansa nepegayun ux Ha NporM3BoACTBO 3aknovaeTcsa B hopMupo-
BaHMM (KCMopTe) KOMMMNeKTa aTux pannoe. B komnnekT nonyvyaemblx hanmnoB OOMKHbI BXOAUTD:

- MOCMNOWHOE onMcaHve NpoBoasaLwero pucyHka B oopmate Gerber RS274X;

- MporpamMmma CBeprioBKM, OMMChIBalOWasn pacnonoXeHne CKBO3HbIX W HEeCKBO3HbIX oTBepcTui B MM B
dopmaTte Exellon. Kak npaBuno, MetannmMsMpoBaHHble U HEMEeTaNNMM3anpoBaHHbIE OTBEPCTUSA pasdensaTcs Ha
pasnuyHble hannbl, T. K. U3roTaBnMBaKTCA HA PasnuM4HbIX aTanax uukna npownssogctea [1M71;

- nporpamMma ppe3epoBKn, ONUCLIBaIOLWEN OBUXEHNA dpesbl no KoHTypy M1,

- COnpoBOAMWTENBHbIN hain, ONUCLIBAKLWMIA NOPSO0K CNeaoBaHWs NPOBOAALIMX CMOeB M napamMeTpbl
NMPMMEHAEMbIX OUANeKTPUKOB. Takon dhain MoxeT ObiTb CHOPMUPOBAH Kak BPY4HYH, Tak U aBTOMaTUYECKN 13
TexHonornyeckoin CAMP. 3To MoxeT BbITb TabNNYHBIA hann B hopmaTte Exel, nnbo dann gaHHbIX B chopmare
IPC-2581;

- Opyras conpoBogWTENbHAas AOKYMEHTALMSA, KOTOPYK CneunanicT TEXHONOMMYECKOW NoagroToBKA Npo-
M3BOOCTBa COMTET HeobxoouMbiM NepefaTtbh Ha 3aBod — uaroToBuTens M1 (Hanpumep, Tabnuua BOMHOBBLIX
CONPOTMBIEHUA NPOBOOHUKOB, NapamMeTpbl NokpbiTUA I, napameTpbl NIIOCKOCTHOCTUW, OONYCKW, MHopMa-
Lus 00 OTBEpCTUSAX MOA 3aMpecCOoBKY pazbeMoB, ONUCcaHWe UK YepTex dacku Ha pasbeme v 4p.).
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MpunoxeHune A
(cnpaBo4Hoe)

Mpumep aBTOMaTU3NPOBAHHOIO TEXHOMOrM4Yeckoro aHanuaa npoekrta MM e CAMNP CAM350
C NpMMeHeHWeM aBTOMaTU4YecKUX NnapaMeTpU3yeMbIX MaplIpyTOB NPOBEPOK

OgHUM K3 camblX NONYNAPHBIX MHCTPYMEHTOB ANs TEXHOMNOrMYECKoW NoAroTOBKM U NpoBepku npoekTtos M1 3acny-
YEHHO cuMTaeTcs nporpammHbli npogykt CAM350 nponssoacTea komnaHum Downstream. 3TOT MHCTPYMEHT NMOCTOSHHO
0BHOBMAETCA M IMEET MPOCTON, AOCTYNHbIA ANs NOHUMaHUS MHTEpdENC.

WHcTpymeHT CAM350 siBnsieTcs cMcTeMO NpeaTexHonornyeckon obpaboTkn M NPoBepKK NMPOEKToB, NpedHasHa-
YeHHOW NS UHXEeHEePOB-KOHCTPYKTOPOB UMK MHKEHEPOB-TEXHOMOMOB, OTNPAaBNSOLWMX NPoekT npoussoguTenio M1 B dop-
mate Gerber, ODB++ unun IPC-2581.

Yacto CAM350 ucnonb3yetca COBMECTHO C NPOrpaMMOoin aBTOMaTUYeCKOW NoAroTOBKWM KOHCTPYKTOPCKOW AOKYMEH-
Taumu BluePrint, HO MoXeT yYHKLUMOHMPOBATE Kak OTAEMbHLINA NPOAYKT.

Cucrema CAM350 coaepnT orpoMHbIN Habop NpoBepOK NPOeKTa ¢ TOUKM 3peHMA TEXHOMOMMYHOCTH NPOWU3BOACTEA,
cBopkmn n TectuposaHus, Design For Manufacturing (DFM), Design For Assembly (DFA), Design For Test (DFT), no3sons-
HoWmx 0BHapYUTb OWKMOKM M HETEXHONOMMYECKNE MecTa, y3kue MecTa, HegopaboTku U UCNpaBvThL UX B UCXOAHOM Mpo-
ekTe PCB. HekoTopkle McnpaeneHns MOXHO Takke BHECTU HenocpedcTBeHHo B Gerber-channel.

Cuctema CAM350 He aBnseTcA MHCTPYMEHTOM AN NPOW3BOACTBEHHOW NOAroTOBKM Mnu onga 6onee nnotHown pa-
BoTbl ¢ TONonorven, Tpebytowern KBanurKaunm «TEXHONOT MPOM3BOACTBEHHOMO y4acTka TPaBNeHMA NeYaTHbIX NNar», u
He npegocTaBnseT hyHKUMIA Npegnpon3BoACTBEHHON 0bpaboTkK, TakMX Kak «nogpeska NnoLwafok» MU «KoMneHcauus
noatpaea». MHTepdeic nporpamMel 1 HABop QYHKUWIA MakcumansHo NpocT v yaobeH, Npu aToM OH obecnevmnBaeT NHXe-
Hepa-KOHCTPYKTOpa W MHXeHepa-TeXHomora Bcem HeobXxoauMbIM MHCTPYMEHTapueM ON15 MoucKa 1 YCTpaHeHus owmbok.

[ononHutensHble BO3MOXHOCTU MHCTpyMeHTa BluePrint-PCB, nHterpupoaHHoro ¢ CAM350, no3BonsaT UHKeHe-
pYy-KOHCTPYKTOpPY OnepaTtuBHO U yaobHo copMMpoBaTe KOMMANEKT KOHCTPYKTOPCKOW aokymeHTauun (KO) Ha ocHose 3a-
paHee co3gaHHbIX WabnoHoB, a Takke MrHOBEHHO 0BHOBUTL KommnekT KO npu n3aMeHeHWn Bepcum 1 peBu3nn npoekTa.

B 3aBucumocTn oT nprobpeTeHHo nuueHaun, nporpamma CAM350 MoXKeT BbINOMHATL pa3nnyHbie 3agaqdv — oT
npoctoro npocmotpa Gerber-annos npoekta Ml go naHenuaauun, NONHOM NPOBEPKW MPOeKTa Ha COOTBETCTBME Tpebo-
BaHWAM W BOZMOXHOCTAM BbIOpaHHOro NPOWM3BOACTRA U T. 4.

CAM350 npegnaraeT nonek30BaTeNo LWWMPOKUE BO3MOXHOCTI MO MMMOPTY NPOEKTOB B Pa3nu4HbIX hopmarax:

- aBTOMaTU4ecKMiA UMMNopPT MHopMaunu, npy kotopom CAM350 cam aHanuavpyeT dannbl, pacnonoxeHHble B yKa-
3aHHOI nonb3oBaTtenem aupekTopuun. B xoge aHanuaa onpegensetca dpopMaT AaHHbBIX, COCTAaBNAETCH nepeyeHs hannos
ans umnopta. B peaynsrate cosgaetca npoekT M1 B dpopmate CAM350;

- nmnopt npoekra M1 B popmate ODB++, KOTOpbIW BKMAOYaEeT B cebsa He Tonbko Gerber u ceepnoBoYHble dhannel,
HO 1 AaHHble 06 MCNoNb3yeMblx KOMMOHEHTaX, CMCOK coeauHeHunii, ctek MM v apyryo nonesHyto uHpopmauumio;

- NoaOepXUBaeTCa BO3MOXHOCTb NPSAMOro MMnopra AaHHbix B dpopmate CAINP Mentor PADS ASCII;

- MMMOPT MHpopMaumnn u3 cpopmarta IPC-2581, koTopbli ABNAETCA cTaHO4apToM Ans obMeHa OaHHBIMKU MeXay Mnpo-
W3BOAUTENSMW TEXHOMOrMYeckoro obopyaoBaHWs 1 NeyvaTHbIX NNaT;

- umMnopt rpaduku u3 CAIP MMM B dhopmate dpannos Gerber RS-274X;

- uMnopT nHdopmauuun o6 oteepctuax M B popmate Exellon;

- 3arpyska gaHHbix o opesepoBke B npoekte — NC MILL Data;

- MMNOPT rpadm4eckon MHdopMaumm, Takon Kak cEopoYHbIE YePTEKN UIU CIIOXKHBIE YEPTEXM KOPNYyCOB KOMMOHEH-
ToB 4epes copmat DXF;

- Apyrve dopmaTbl UMNOpTa AaHHbIX.

B CAM350 cywecTByeT BO3MOXHOCTb NPOBEAEHUS MPOBEPOK B MAKETHOM pexnme. Bce HAacTpOMKKM NPOBEPOK MOX-
HO XpaHWTb B oTAenbHOM thanne. [1na pasHbix NpoUM3BOACTE MOXKHO NPUMEHATL pasHble dannsl HacTpoek. 3To obneryaet
1 yckopsieT NpoBedeHUe NpoBepoK.

Pesyneratel nposepku MM Ha Hanuyune ownbok NpeacTaBnatoTca B TabnuyHoi popme. Mpu Boibope nonb3oeaTe-
fieM UHTepecytoLLel ero ownbKM hoKyC NpoeKTa cMeLlaeTcs kK MmapKkepy owmnbku.

CAM350 npeanaraet MOLLHbIE BO3MOXHOCTW MO NaHENM3aLMn roToBbIX K OTNpaBKe B Npou3BoacTso npoekTos M1

KpaTkuin nepeveHs Hanbonee NonesHbliX BO3MOXHOCTEN U 3anoMuHarowmxes ocobenHocted CAM350:

- 3HaKOMbIW U ApYXeCTBeHHbIA MHTepdenc: BonbLUMHCTBO pa3paboTtyukor B Poccumn 3HakoMbl ¢ CAM350 1 ymeroT
MM NOMNb30BaThCH;

- BO3MOXHOCTb HACTPOWKM OKOH, MeHI0, MKoHoK «nopg cebsa»: CAM350 v14.5 obnagaet coBpeMEHHbLIM «MEeHTOu-
HbIM» UHTepdericom «a-nsa MS Office», KOTOpbIM MOXHO NONHOCTLIO HACTPOUTL MoA HY:¥Abl Nornb3oBaTens. Bce koMaHabl
MOXHO FpyNNMpOBaTk MO XenaHWo Nonb3oBartens. B HasBaHUsAX NYHKTOB MEHIO NOAASPKMBAKTCA PYCCKUE CUMBOIbI;

- BO3MOXHOCTb CO34aHuA nocnegoeatensHocTy nposepok DRC/DFM: Batch-pexum aHanusa no3sonsaeT 3anyctuTb
HaBop npoBepok B TpebyeMoi nocnegoBaTenbHOCTH;

- noadepkKa MHOXECTBEHHON CTPYKTYPbI CMOEB ANS rMBKO-KeCcTKUX NnaTt: pa3paboTynk MOXET HasHa4nTe obnactu
W 3afaTh Kaxaon obnacTv CBOW CTEK CMOEB, C COOTBETCTBYHOLLMM oTobpaxeHunem B 3D;
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- BO3MOXHOCTL cpaBHeHWs Gerber-thainoB AByX NMpPoeKkToB: paspaboTyMK MOXET aBTOMaTu3MpOBaHHO CPaBHWUTL
MCXOOHBI MPOEKT ¥ MOANMULMPOBAHHBIA MPOEKT, NOMYYEHHbIA OT NPOM3BOAUTENSA MEYaTHBIX MNaT Nocne TEXHOMNornye-
CKOW NOAroTOBKM.

- nogaepxka TexHonorum HDI, MUKpOOTBEPCTUIA, BCTPOEHHBLIX KOMMOHEHTOB W CrOTOB: pa3paboTumK MOXeT uc-
nonb3oBaTth HoBeWwwme TexHonormm HDl — MUKpooTBEpCTUS, MMyXMe 1 CKPbIThble OTBEPCTUS, BCTPOEHHbBIE KOMMOHEHThI 1
BHYTPEHHWE CNoThI;

- Hanuyve 6a3bl JaHHbIX C MaTepyranaMu: Npu pegakTMpoBaHUK CTPYKTYPBI CNoeB pa3paboTynk MoXeT BelbupaTts
maTtepuansl u3 Bubnunotekw, a Takke fobaBNATe CBOW MaTepuansi;

- BO3MOXHOCTbL paboThbl ¢ HEraTUBHLIMW UMW KOMMO3UTHBIMW CNOAMK: pa3paboTynk MMeeT BO3MOXKHOCTE paboTaTte
CO CMNOEM B «HEraTMBHOM» M306paxeHun, a Takke 06beauHATE HECKOMNBKO CNOEB B KOMMO3WUTHLIA CRow (coYeTaHne He-
raTMBHbLIX M MO3UTUBHBLIX CroeB). KOMNO3UTHbIE CIIOM — OYEHb MOLLUHbLIA MHCTPYMEHT, obrieryarLmnia paboTy ¢ rpachnKon;

- BO3MOXHOCTb BbinonHeHuss DFM-aHanu3a ans ykasaHHow obnacTti: paspaboTynk MOXET BblAenuTs 06nacTb nps-
MOYTOMNbHUKOM MMM 0BnacTbio NPou3BonbHOM OopMbl M 3anycTuTe aHanna DFM nnu DRC;

- BO3MOXHOCTb XPaHWTb pe3ynkTaThl aHanusa B 6a3e AaHHbBIX NPOEKTa: NOMNL30BATENL MOXET NPOBECTU NPOBEPKY,
pesynkTaTthl NPOBEPKW B BUOE UHTEPAKTMBHOMO OTYETa JONOMHAOT NPOEKT, U APYrue norb30BaTenu MoryT npocMaTpreaTh
3TW pesyneTaThl;

- BO3MOXHOCTb LIEHTPMPOBaHWUSA NNOWAaaoK OTHOCUTENbHO MacTep-Ccrnos: Nonb3oBaTenb MOXET LeHTpUpoBaTh Nio-
WadK1 Crosi OTHOCUTENBHO NNOLAA0K APYroro cros, OTBepPCTUIA, UMM OTBEPCTUS OTHOCUTENBHO NMOLLaA0K, AN UCKoYe-
HWUS OLUMBOK OKPYIMeHWs AaHHbIX;

- ropsyas cBA3b C UCXOAHBLIM NPOEKTOM MeYaTHOW Nnathl: pa3paboTynk MOXET Nony4nTb OTYET 06 0BHapPYKEHHbIX
owmnbkax B CAM350 n nHTepakTMBHO NepeT NnocnegoBaTeNbHO K Kaxaon ownbke B ceoeM ucxogHoM npoekTe B Allegro
unun Xpedition/PADS, 4ytobbl BHeCTU ncnpaeneHus B cBowo paspabotky, Ana obecneveHua TexHonornyHocTty M.

HoctynHel cnegytowme cbopkn CAM3S50 1 oTAenbHbIE MOLYIN:

a) CAM350-070, Gerber Viewer Bundle

CopepKUT MOAYNM UMMOPTa U NoNyyYeHUs MHdopMauui onga npocmoTpa.

WmnopTtupyet Gerber (274D, 274X, Fire9000, Barco DPF), ceeprioBky NC Drill&Mill (Excellon, Sieb & Meyer), HeT-
nuncTbl (ncnoneaya Universal Importer, IPC-D-356 & 356A) n Tabnuubl aneptyp (Universal Importer).

Mopopepxka 3agaHns cteka crnoes Stackup n Buayanuaaumn 3D.

®yHKkumKn View, Query, Report u Measure.

Mogynu:

Import — umnopt cannoe popmata Gerber RS-274X;

Information — nonydeHve nHopMaLUv U N3MEPEHUIA;

3D Visualization — npocmMoTp npoekta neyatHon nnatel B 3D;

Stack Up Visualizer — npocMoTp cTeka Crnoee nevyaTHOW nNnatsl;

©6) CAM350-090, Entry Level Design Analysis Bundle

B pononHeHue k mogynam Mmnopta v MHhopMaumm, BKNoYaeT pyHKLMM MogudmKaLumm, UMNOpPT AaHHbIX NPOEKTa
Intelligent Design Data Import n npoBepku TexHonornyHocTn Streams-based Design Rule Checking. MNogaepuBaeT Bbl-
nonHeHne makpokomang. K ator KoHdurypauum MoxXHO OOKYNTe Npu HeobxoanmocTu moayne Basic NC Editor unu DXF.

Moaynu:

Export — Bo3MOXKHOCTE 2KCNOpTa MoguMumMpoBaHHbIX harnoe Gerber;

Modification — BO3MOXHOCTb pefakTUpoBaHWS JaHHbIX MPOEKTa;

Optimization — onTMMU3aUKUs JaHHbIX NPOeKTa;

Design Rule Check (DRC) — npoBepku 6ba3oBbiX NpaBu;

Stream Rules Editor — penaktop npasun 4ns NnpoBePKM TEXHOMNOrMYHOCTM NPOEKTA;

ODB++ Import — nmnopt dopmaTta ODB++;

IPC2581 Import — mmnopT dhopmarta IPC2581;

B) CAM350-160, Advanced Design Analysis Bundle

B pononHeHue k doyHKkumam, exoaawum B CAM350-090, npenocTtaBnsieT 6a30BLIv peaakTop CBepnoBKkY U hpesepo-
BaHWA, AByHanpaeneHHbl nHTepdgeinc DXF n moayne CrossProbing, mogynu akcnopta IPC2581 n ODB++, n nogaepxu-
BaeT kacToMuaaumio paboTsl ¢ nomoLbio ckpunToB VB Scripting.

Moaynu:

Basic NC Editor — 6a30Bblii pegakTop CBeprioBKY;

Fast Array Module — 6a30BblIii pefakTop naHenuaauuu;

ODB++ Export — akcnopt ODB++;

IPC2581 Export — akcnopt B dhopmarte IPC2581;

DXF Bi-directional Interface — umnopT 1 akcnopt AutoCAD DXF;

Crossprobing Interface — oHnaiiH kpocc-npobuHr mexay peaaktopom CAM350 n CAMP nevatHbix nnat (Allegro,
PADS);

Automation Toolkit (incl Macro Debugger) — BO3MOXHOCTL aBTOMaTu3aunn KoMaHa;
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r) CAM350 DFMStream-520, Design For Manufacturing Bundle

B pononHerue k doyHkumam CAM350-160, BknovaeT nonHel HABop Npov3BOACTBEHHbIX nNpoBepok DFM mexay
pa3nu4HeIMK obbekTamn ausaniHa Yepes copmatel Gerber unu intelligent CAD Design, a Ttakke Design Analyzer ana
OLEHKW NPOEKTOB W onpeAeneHus CTeNeHn CIoKHOCTI NeYaTHoOW NnaThl.

Mogynu:

DFM (Basic + Adv) — npoBepky TEXHONMOTMYHOCTW M KOPPEKTHOCTW NPOEKTa NevyaTHoW Nnathbl;

Design Analyzer — npoBepka OCHOBHbIX TEXHONOrM4eCKMX NnapameTpoB NpoekTa 1 nogbop 3aBoga-npouseoanTens;

n) CAM350-620, Entry Level Fabrication Analysis Bundle

ComepXUT MUHUManeHoO Heobxoaumbld Habop yHKUMA ANA NPOU3BOACTBEHHOW MOArOTOBKWA MEYATHLIX MNaT Ha
thabpwuke no npouseogctsy [NI1. B gononHeHune K dyHkumam DFMStream-520, skntovaet npoaBUHYTLIM peAakTop naHenemn
Panel Editor n npogBuHyTLIN pegakTop cBepnoBku 1 opesepoekn Advanced NC Editor.

Mogynu:

Panel Editor — npoaeuHyTbIiA pegakTop NaHeneir aons Nnpou3BoauTENs nevyaTHbIX NnaT;

Advanced NC Editor — npoaBuHYTEIA peaakTop CBEpPnoBkW U hpe3epoBKU ANa Npou3BoaUTENs NeYaTHLIX NNar;

e) CAM350-840, Advanced Fabrication Analysis Bundle

[MonHbIR NakeT, cogepallnii Bce Heobxoaumoe ansa nponasoacteeHHon nogrotoeku M1, B gononHeHue K dyHKUM-
am CAM350-620, npenoctaBnsaeT pegakTopbl AnA nporpaMm anektpokoHTpona Test Fixturing Editors (Flying Probe, Bed
of Nails), Mmogynb Ansi BoccosgaHwus UHTennekTyansHoro npoekta u3 Gerber-gannos Reverse Engineering u Mmoayne akc-
nopta Export DirectCAD interface B ogHy n3 CAIP no Bawemy Bbibopy.

Mopgynu:

DirectCAD Interface (Out Only) — akcnopt B CAlNP nonb3osatens;

Reverse Engineering — Bocco3gaHue uHTennekTyansHoro npoekta no Gerber-chaiinam v cBeprnoBKe;

Flying Probe Editor — cosgaHue nporpamMmmbl aNeKTPOKOHTPOSA MaBatowMMiK LLyNnaMm;

Bed of Nails Editor — cosnaHue npoekta agantepa aneKTPOKOHTPONS.

JononHuTensEHO AOCTYNHBI OTAEMNBHBIE MOAYNW (ONLMK):

ODB++ Export / Import: mogynu pabotel ¢ hannamu chbopmata ODB++;

Panel Editor: mogyne ana aeToMaTuiaumM co3gaHust 0BLIMX 3aroTOBOK MNat, MMeeT Bonblue BO3MOXKHOCTEN, Yem
ctaHaapTHein Fast Array Module, Hanpumep, gobaeneHve TECTOBLIX KYNOHOB, TEXHONMOMMYECKX paMOK U HaaM1cew;

Bed of Nails Editor: mogyne reHepauun gaHHbix ana obopygoBaHua KoHTpons rotoBbix M meTogoM agantepa ¢
HEMNOABWXHLIMW LWYyNnamMu (noxe reosfen);

Flying Probe Editor: dpopMupoBaHue gaHHbIX ANs «Npo3BoHKu» [ no TexHonorn «NeTarLmnx Wynos»;

Camtek AOI: BO3MOXHOCTb CO30aHUA AOKYMEHTALMW ANA aBTOMAaTtM3MpoBaHHOW onTudecko nposepku M1T;

Reverse Ingineering: co3gaHue Tononornm, NpurogHon Ans ucnons3osaHusa B ocHoBHbIX CAINP, na Gerber-chaiinos
WK YepTexen;

Direct CAD Interface (Out only): akcnopt gaHHeix B CAIMP;

Basic NC Editor: pepaktupoBaHue dainos cBEpnoBKM W cozfaHue nporpaMm Ang ppesepoBKky KOHTYpa U BbIPE30B;

Advance NC Editor: mogyne ong npoABUHYTOrO CO34aHMA AaHHbIX ANs MexaHuyecko obpaboTku. Hactpoika Ta-
61y, NogaYn MHCTPYMEHTOB, (hpe3epoBaHne Haanucen, ycTynoe, Na3oe U naMmenemn;

Design Analyzer: mogynb aBToMaTn3npoBaHHOW NPOBEPKK BbINOMHEHWA NPaBWI NPOEKTUPOBAHUA U COOTBETCTBURA
NPOW3BOACTBEHHbLIM BO3MOXHOCTAM,;

Macro Debugger: mogynb Ans paboTtel ¢ Makpocamy — HabopaMu aBTOMaTW3MPOBAHHbIX NOcnegoBaTensHOCTEN
AencTBuiA. MNo3BonseT BeINONHATL HE NPefyCMOTPeHHbIe NMPOrpaMMon AeNCTBUSA, HanpuMep, MMNOPT U3 creundrnyeckmnx
thopmatos, NBo aBTOMaTU3MPOBaTL TUMOBLIE LIENOYKK AEUCTBUIA, (hOpMUpOBaHNE BbIXOAHOW AoKyMeHTauun. Tpebyetca
3HaHve Quick Basic gna nporpaMmmupoBaHus;

3D PDF Export: mogyne BeiBoga 3D-mogenu nevyaTHOW nnathbl B yoobHom Ans npocmoTpa opmate Adobe 3D PDF;

DirectCAD Interface (In Only): mogyne umnopta npoektoe u3 gpyrux CAIMP (B dopmarte ASCII) Hanpsmyio B
CAM350. Hanpumep: P-CAD 2000, P-CAD EDA, ACCEL EDA, TangoPRO, GenCAD.
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[1] Wanymos A.C. JopoxHas kapTta pazsuTtus « CAINP anekTpoHWKU Boille MUpoBoro ypoBHs». — Kospos: OO0 «HUU
«ACOHWMKA», 2020. — 24 c. — Pexxum goctyna: https://asonika-online.ru/news/432/
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