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CAM350

HenpeB30oMaeHHbIN UHCTPYMEHT CAM350-160

0bpaboTkm n aHanuaa

MPOEKTOB MNneYvaTHbIX nnat CAM350-160 — aT0 npeBoCXxodHas Konnekums
YHKLMOHAnNbHbLIX BO3MOXHOCTEN A5 UMMNopPTa,
Moanukaumm, oNTMMM3aLmMm U aHanusa Ballmx NPOEeKToB

Mepen Tem kak BbITb NepeaaHHbIMU MPOU3BOANTESTHO neyvaTHbIX NnaT, Ans obecneyeHns NPoOM3BOACTBa NnaT
neyaTHbIX NAAT, COBPEMEHHbIE CIIOXHbIE NMPOEKTbI BOBPEMS! 1 C BbICOKUM KaueCTBOM.

neyaTHbIX NAaT TPebyT CTONPOLEHTHON Bepudmrkaumu,

Ans obecrneyeHnst X NPOU3BOACTBA B HYXHbI CPOK BoamoxHOCTU 1 dpyHKLMK

1 C HYXHbIM ka4yecTBoM. OLMOBKM, OBHapYyXeHHbIe

BO BPEMsi MOArOTOBKM NMPOW3BOACTBA, MOTYT ®yHkumm CAM3S0 BKntoyatoT:

KaTacTpouryeckn NoBNNATL Ha rpadorky Bbinycka e VMNopT TMNoBbIX hopmaTos caiinos CAM 1 NC
NpoAyKLMN 1 MPUBECTU K AOPOrOCTOALLMM Nepesanyckam Y NPAMON UMNOPT NPoeKToB PCB B NONynsipHbIX
npoekra. MarotoBuTENM NNat MoryT, KOHEYHO, caMu dopmatax CAMP**

CKOPPEKTUPOBATh Balll MPOEKT, YTOObl MMHMUMU3NPOBAaTL
3a[epXKKn, HO N3MEHEHNS MOTYT HapyLUWTb LIefIOCTHOCTb
npoekKTa 1 N3MeHNTb ero cBoricTea. MiHcnekTuposaHue,
NOAroTOBKa ¥ Banmaaums npoekTa nevyaTHon nnathbl
nepepg Tem, Kak 3anyCcTuTb ero B NpOn3BOACTBO, NPUBOAUT
K 3HaYNTENBbHOMY MOBbILLEHNIO 3P EKTUBHOCTH
KOMMaHWUKN. DTO CHMXaeT PUCKMN NepesanyckoB NpoeKTa,
1, YTO Hambonee BaXxxHO, 0becneymBaeT ycrneLHoe
N3roTOBIIEHNE ANEKTPOHHBIX YCTPONCTB 3a 6onee
KOPOTKME CPOKM U 3a MEHbLLYIO LieHy. lMporpamma
CAM350 npegnaraeT NOrHbIN KOMNAEKT UHCTPYMEHTOB
AN umMnopTa NPON3BOACTBEHHBIX (hainrnos Ballero
npoekTa, Mogudukaumnm aHHbIX NpyM HEO6XOANMOCTH,

1 aHanmsa npoekTa C TOYKN 3PEeHNS Hannyns

e [IpocmoTp, MHOPMMPOBaHME, OTHET UNWN U3MEPEHME
Bcex 06beKToB Nnathl

e  PepaktupoBaHne CAM ansa gobaenexHus unm
Moancukaumm dneLlen, nnowaaok, nosiMroHos,
TNIMHUIA, TEKCTA U Kanenek

e [lpoBepku Design Rule Checking (DRC) ans aHanusa
Ha OLUNOKM MUHUMATbHbIX 3230POB, MUHUMAarbHbIX
rapaHTUMHLIX NOSICKOB, MUMHUMAaIbHbLIX 31IEMEHTOB
TONONOrMK, N APYIrMX aHOMarnuin B NpoeKkTe

e  CpaBHeHMe cnucka Lenen 1 aKCnopT crnucka Lenem
B chbopmat IPC-D-356 u gpyrne dpopmarthl

e KoHBepTaumsi HapMCOBaHHbLIX 06 BEKTOB B dhreLum,
PUCOBaHHbLIX MONIMFOHOB B pacTpoBble

NoTEHLMasIbHbIX OLIMGOK NPOU3BOACTBA 1 MOHTaXa e  Ynanexue noBTOPSIOLLMXCS JaHHbIX 1 0bpeska

nevyaTHbIX nnaT. OT NPOEKTUPOBAHWS A0 U3rOTOBMEHNS, Lwerkorpadgpuu ¢ nnotazaokK

CAM350 ynpolijaeT npespaLleHne NHXEHEPHbIX AaHHbIX *  Pepaktuposanue NC-chaiinos ans aobasneHns

B yCMeLUHble pearbHble nevaTHble nnaTtbl. 1 MOAUDMKaLMM OTBEPCTUI, NA30B 1 NEPEMbIYEK

- 2 e  PepakTupoBaHue nonb3oBaTenbCKUX anepTyp Ans
T il VL, @ H2%0MIET90 CO31aHNA HETUMOBLIX NMOLLAA0K NN NONUrOHAMNBHBIX

2 obnacten
S e CrtblkoBka ¢ CAIP neyaTtHbIX nnaTt ans
BM3yanusauum npobnem B UCXOOHOM NpPOeKTe

e [lpocmoTp npoekta B 3D Ansa ynyyLeHHON
BMU3yanu3auumn o0bLEKTOB NpoekTa

e PagpaboTka CTpyKTypbl CFIOEB NeYaTHON NnaTbl
C NOnb30BaTENbLCKMMN MaTepuanamm
1 Bu3yanusauuen B 3D

e  Onuwusa ans akcnopta B 3D PDF ansa npegocTtaBnenns
peanncTnYHOro n3obpaxkeHnsi Nne4yaTHOM NNnathbl
Konneram

e PepakTnpoBaHue KOMMNOHEHTOB 4151 CO34aHNs
Nnocago4HbIX MECT KOMMOHEHTOB, TpebyeMbIx A4S
obpaTHoro npeobpasoBaHus n3 Gerber B NpoekT
CAD

e  ®yHKUMM SKCMOpTa AN YNaKOBKW Ballero npoekra
B CTaHAapTHbIE NPOM3BOACTBEHHbIE hopMmaThl,
Bkrntoyas Gerber, NC Drill n Mill, n gpyrve dopmatbi

e APl aBTOMaTM3aLmMm C 3anmcbto, BOCNPOn3BedeHNeM
1 BCTPOEHHbIM pegaktopom VB ons aBTomatmsaumm
B3ammogencteus ¢ CAM350

e bBbicTpoe co3gaHne Npon3BoACTBEHHbBIX NAHENEN
¢ nomoLbto PCB Panel Wizard

CAM350 npednazaem ydobHyto cpedy pedakmuposaHusi

**umrnopm OaHHbix CAlP docmyneH Kak onyusi
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Krto4eBble BO3MOXHOCTU M OYHKLMMU

YcnewHoe npeobpasoBaHve NpoekTa nevyaTHoM nnarhbl
B MPOU3BOACTBEHHbIE (hainbl ABMASIETCA KPUTUYECKNM
haKkTopoMm AN MMHMMU3aUUM 3agepKeK Npu Bbinycke
HoBow npoaykumn. CAM350 npegnaraet nonHbI Habop
dyHKUMIA, Tpebyembi Bam Ans obecneveHms
BbICOKOKaUYeCTBEHHOM JOKYMEHTauun, kotopas aact
BbICOKUI BbIXO FOAHbIX NeYaTHbIX NnaTt U coKpaTut
BpeMs BbIXO4a Ha PbIHOK C Ballen HOBON pa3paboTKow.

VIMNopT AaHHbIX U3 pasfiMyHbIX MICTOYHMKOB

MmnopT aaHHbIx CAM 1 NC B cTaHAapPTHbLIX
npombILneHHbIX hopmaTax, Bknovas ODB++, IPC-2581,
Gerber, Excellon u Sieb & Meyer. UteHne gaHHbIx
HanpsMyto u3 npoektoB Mentor Graphics 4yepe3 PADS
ASCIl unu nmnopt gpyrnx popmaTos, Bkrtodas DXF,
HPGL unn GenCAD**.

e

UHCmpymeHm usmepeHusi paccmosiHul

MpocmoTp, 3anpoc, MamepeHue n OT4yeThl
PunbTpyNTE TO, YTO Bbl BUAUTE Ha 3KpaHe, Nno CrnosMm,
anepTypam, Luensam, KOMMNOHEHTaM, Tunam oTBepcTui
unn dpes. 3anpawwmsanTe nobon o6bEKT ANs NOnyyYeHns
peTanbHon nHdopmaumm, Takon Kak pasmep, dopma,
nnowagb, HoMep anepTypbl, CIOW, UHCTPYMEHT, U T.A.
MonyunTte getanu, cneumdunyHble oNs Kaxagoro Tuna
06beKkToB. M3amepsanTe paccTosiHe OT TOYKM A0 TOYKM,
unu ot obbekTa Ao o6bekTa. [Nony4yanTe oTyeThI

no anepTypam, CNMCOK KoMnoHeHToB (BOM), cnncok
Lenen nnm AaHHble O LeHTpax KOMMOHEHTOB.
MpuuennsnTe nonb3oBaTenbCKME 3aMeTKN K BaLLUM
OaHHbIM MpoekKTa.

PepaktupoBaHnune dainos NC

Mcnonb3ynte Bo3amoxHocTn NC Editor ona umnopra nnm
3KcnopTa AaHHbIX CBEPOBKM 1 dopesepoBku. [lobaBnsanTe
OTBEpPCTUS, CMOThbl, NyTU (OPE3EPOBKN 1 NEPEMbIYKU AN
pasgeneHus naHenen. MoguduvumpyinTte onpegeneHus
MHCTPYMEHTOB CBEPNOBKK U hpesepoBku. Co3gasante
nonb3oBatenbckmue NC-gannbl ons cneumuyeckmnx
CcBeprnoBoYyHbIX onepaunii. Konseptupynte Gerber-daiinsl
B dpavinbl NC, u NC-cannel B pannel Gerber.

**umnopm daHHbIx CAlP docmyneH kak onyusi

CAM35

CAM350-160

Mposepku npasun npoektnpoaHus (DRC)
Wcnonbayite nHctpymeHT Design Analysis ons npoBepku
BaLLEero NpoekTa Ha HapyLUeHNUs1 MMHUManbHbIX
pPacCTOSIHWIA, MUHUMATbHbIX FapPaHTUIAHBLIX NMOSICKOB

B MEAM UMM B Macke, 3a30p0B UMM LUMPUHBLI MTPOBOAHMKOB,
n gybnuposanus nnowaanok. O6bHapyxuBanTe
MeTannmanpoBaHHble 0TBEpPCTUSA 6e3 nnowanok,
nnowaaku 6e3 0TBepCTUI, UMK HapyLLUEHWUS PacCTOSTHUNA
OT Meau o otBepctuii. CpaBHMBaWTE Crion

1 onpegenanTte oTnuYns B NnpoekTax. BeluncnsaiTte
nnowaab meam B crnoe. Mcnonbaynte guarpammy owinbok
ONsi BU3yanusaumm KonM4ecTBa HapyLLeHuii npaBus.

lMpeobpasoBaHMe faHHbIX U ONTMMU3ALMS
KoHBepTupynTe Tpacchl B 3aCBETKW, PUCOBaHHbIE
NOMMWIoHbI B pacTpOBble, NOMUIOHbI B KOHTYPbI NnaThl,

1 BbINONHANTE Apyrmue npeobpasosaHus. OnTuMuanpyinte
NPOEeKT, yAanss U3onmpoBaHHble Unn 4yo6nnpoBaHHbIe
nnowagku, unu yaansanTe nnowaaku, NoKpbiTble MeabHo.
[obGaenawTe kanenbku, yBenu4mBanTe BCKPbITUSA B Macke,
yMeHbLUanTe pa3Mepbl NoLWaaok B Closix nacTbl
(Tpadhapeta). YoananTe wenkorpadumio ¢ NnoLlaaok.

Pa3paboTka 1 Bu3yanusaumsi CTPYKTYpbl CIlI0EB
Wcnoneayiite Stackup Visualizer aons paspaboTku,
NpoCcMOoTpa nnu moanduKaumMmn CTPYKTYpbl NeYaTHOM
nnaTtbl B Pa3HbiX pEXUMax 0TOOpaXKeHus!, BKIHo4as
Tabnuuy, ceyeHne n 3D. MNepeTackmBawTe crnomw ons
WHTEPAKTMBHOIO U3MEHEHUS MX NOCeg0BaTENbHOCTHU.
HasHavante matepuansl U ycTaHaBnuBamnTe atpubyThbl,
Takue Kak TOMLUHA CIrosi UNn AnaneKkTpuyeckas
NpoHMLI@aeMOCTb. VIHTEpaKTUBHO onpeaensnte

1 npocmaTtpuBanTe CNOMHOCTb HECKBO3HbIX OTBEPCTUIA
n TexHonorui HDI, Bknto4asa o6paTHyo CBEPIOBKY.
Mcnonb3ynte dhyHKLMM SKCNopTa 1 nvnopTa ans
nepeaayn CTPyKTypbl CIIOEB NPOU3BOAMTENIO, UMK ANs
3aMeHbl CTPYKTYpPbl AaHHbIMW OT MPOU3BOAUTENS], YTOObI
y4YeCTb U3MEHEHUSI MaTeEpPUanoB UNu Apyrux napameTposB.

PepaktupoBaHue gaHHbix CAM

Mcnonb3yiTe KOMaHabl peaakTupoBaHus Ang yaaneHus,
KOMMPOBaHSA, BCTaBKW, NepemMeLLeHnsi, NoBopoTa unu
oT3epkanuBaHusa nboro obvekTa. [lobaensaiTe 3acBeTkU,
Tpacchbl, NIUHWK, MNONUIOHBI, 1 Nobble Apyrne o6beKTbI
npoekrta. Yganante unu coptupynte crion. MeHante
aTpnbyThl, REFDES, TekcTbl, CBOMCTBa NepexogHbIX
OTBEPCTMI UNN NAOLWAA0K, anepTypbl, LWPUAT U CTUIMb
TekcTa. Jobaenante oobekTol CAIMP, Takne kak
nepexoaHble OTBEPCTUS, TPACChl, KOMMNOHEHTbI UMK
KOHTYp nnatbl.

CrtpaHnua 2 ns 4
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PepakTtupoBaHue nonb3oBaTerbCK1x anepTtyp
CospgaBsaiiTe nonb3oBaTenbCckue anepTypbl ANns
MCMonb30BaHNA B BalleM npoekTe. [Nonb3oBaTenbckme
anepTypbl — 3TO MNOMUIOHbI CIIOXHOW (HOPMbI, KOTOPbIE
BKMOYaloT B cebs1 1 NO3UTUBHbIE (aQOUTUBHBIE),

N HeraTusHble (CyOTpakTMBHbIE) AaHHble. Co3aasanite
nonb3oBaTenbCkne TepMarsibHble NoLWaaKy,
cneumndunyeckre NNoLwagKkM Unm NoOMIroHbl CIIOXKHOWN
dopmel, 1 AobaBnanTe nx K BalleMy NpoekxTy.

CTbikoBKa € McxogHbim npoektom B CAlNP

CrbikoBka ¢ CAIP nossonsieT oTobpasnTb NpoekT,
OTKpbITbIM B CAM350, napannensHo ¢ 3TUM B UCXOOHOM
penaktope CAIP nevatHbix nnat. MNocne aHannsa DFM
B CAM350 vcnonb3yite 3TOT MEXaHM3M A5 HaxoXaeHus
MECT C OLUIMBOKaMUN B UCXOLHOM NPOEKTE U HEMEANEHHON
MX KOPPEKTUPOBKU. ATO CYLLECTBEHHO YCKOPSAET NpoLecc
ncnpasneHus owmnbok. CAM350 MOXeT CTbIKOBaTbCS

¢ Mentor Graphics PADS vnu Xpedition, Cadence Allegro
unn OrCAD PCB Designer.
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Ucnonb3ytime eud 3D dns npocMompa peanucmu4yHo20
u3obpaxeHusi ne4amHou rnamsl

Buayanusaumus 3D

Busyanusauusi n(pou3BoACTBEHHbLIX AaHHbIX B 3D co3paeT
BUPTyarnbHy0 MoAemNb Ne4YaTHOW nnatbl, N03BONASA
npeackasaTtb, Kak NPON3BOACTBEHHbIE JAaHHbIE,
nonyyeHHble OT pa3paboTynka, 6yayT UHTErpupoBaHbl

B pearnbHyto neyaTtHyto nnary. Micnons3osaHue Buga 3D
naét Bam 6onee yaobHyto cpeay Ans nlyvyeHust
NPON3BOACTBEHHbIX AAHHbIX O MeYaTHON nnaTe, Tak Kak
nonb3oBaTeny MoryT NOCMOTPETb, Kak OyaeT BoirmsaaeTb
rotoBasi neyatHasi nnara, nog nobsiM yrrnom, B TOM
yncne Mexay CrnosiMu, Y4To JAeT CYLLECTBEHHbIE
npenmyLLecTBa No CpaBHEHNIO C 0BbIYHBIMK 2D-Brgamu.

OKCnopT B pasnunyHble hopmMaTthl

[aHHble npoekTa MoryT ObiTb 3KCMOPTMPOBaHbI B chainbl
cTaHgapTHbIX hopmaTtos, Bkntovass ODB++, IPC-2581,
Gerber, DXF, Excellon, Sieb & Meyer n HPGL. Kpome
TOro, BO3MOXeH akcnopTt B Mentor Graphics PADS
ASCII**,

CAM350-160

CAM350

APl aBTOMaTtmsauum ¢ 3anmcbto, BOCNPou3BegeHNEM
¥ pedakTopom
Wcnoneayite APl-nHtepdenc CAM350 Ha ocHoBe COM
AONs 3anucy nocrnefoBaTeNbHOCTN YAaCcTO NCMONb3YyEeMbIX
KOMaH[ 1 Opyrux onepaumin B Buae BU3yarnbHOro
6a3oBoro ckpunTa. Micnonb3ynte BCTPOEHHbIN peaakTop
VB Ansa npocmoTpa, BOCNPOU3BEAEHUS UM HACTPONKN
3anucaHHoro ckpunTta. McnonbayinTe Visual Basic unm
Apyrue pacnpocTpaHeHHble A3blkK, Takune Kak C nnm C++,
ONsi CO34aHNs NONb30BaTENbCKUX NMPUIOXKEHWI C
Avanoramu, NPUHATMSA YCINOBHBIX PELLEHUA UM aHanuaa
MHopMaLumn n3 6asbl gaHHbIx CAM350.

M

g ooyl Ao OAsHORB IR E]

- O e St Gt

Ucnonbsytme Panel Editor 0nss co3daHus
rpous3so0CcmeeHHbIX naHeneu

CpaBHeHMe Crn1cKoB Lienem

Mcnonb3ynTe MHCTPYMEHT CPaBHEHUS CMIUCKOB Lienew ans
NPOBEPKM LENOCTHOCTM AaHHBIX NPOEKTa, U3BMNEYEHHbIX
n3 CAlP nevaTtHbIx nnat. CreHepupyinTe CNNCOK Lenem

B CAM350 Ha oCcHOBE NPON3BOACTBEHHbIX AAHHbIX,

1 CpaBHUTE ero co cnuckom uenen B popmaTte IPC-D-356,
9KCMOPTUPOBAHHLIM N3 UCXOAHOMO MpoeKTa nevyaTHon
nnatbl. 3TO CpaBHEHWE NMOMOXET NOATBEPAMUTL, YTO
OaHHble NMPOoeKTa He BbINN NCKaXKEHbI NPY SKCMOPTE.

PepaktupoBaHne KOMNOHEHTOB

Mcnonb3yiiTe BO3MOXHOCTb peAakTpoBaHus
KOMMOHEHTOB ANSA UX MOANGUKALIMN UM KOPPEKTUPOBKM
onucaHui, co3ganHbix npy umnopte nd CAMP. OnucaHua
KOMMOHEHTOB Hambonee nonesHbl B Criyvae BbINOMHEHNS
peBepc-UHXMHUPUHIa 13 Taknx doopmaToBs, kak Gerber,

C co3gaHueM bonee UHTENNEKTYanbHbIX AaHHbIX,
coepxalumx MHopmaumio 0 KOMMNOHeHTax, NaacTekax,
uensix, nepexoaHblX OTBEPCTUSIX U T.4.
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Monb3oBaTenu MoryT akcnoptupoBatb 3D-moaernb
neyaTHoOM nnatbl B CTaH4apTHbIN dpopmaTt Adobe

3D PDF. lNocne akcnopTa, AOKYMeHT ¢ 3D-moaensto
MOXET ObITb NepeaH ApyrMm YneHamM Ballen KomaHabl
UK BaLWMM NPOM3BOAUTENSIM AN NonyYeHust o6paTHON
CBA3MN.

Mporpammbl npocmoTpa gawnnos Adobe PDF
NpefoCcTaBnsoT BO3MOXHOCTb paboTebl ¢ 3D-mopensto
neyaTtHou NnaTbl C MOMOLLbIO U3MEHEHUS NMOMNOXEHUSA
KaMepbl, NaHOPaMMPOBaHUS 1 3yMMUPOBaHUS, a Takke
0alT BO3MOXHOCTb HaBUraLum no nepapxum CoCTaBHbIX
yacTten mogenu**.

MacTep co3gaHus naHenemn

Xota nporpamma CAM350/DFMStream ccokycupoBaHa
B NepByl0 o4epedb Ha aHanunse, oHa Takke no3BonseT
6bICTPO M yaobHO pa3pabaTbiBaTb MPOU3BOACTBEHHbIE
naHenu (MynbTU3aroToBKW) NeYaTHbIX Nnar, B TOM Yncne
cofepKalliye HECKOMbKO MPOEKTOB Ha OLHOW NaHenw.
Vcnonb3yinTe aBTOMaTU3MPOBaHHbIA MacTep naHenewn,
BHECUTE HECKONbKO 6a30BbIX NapameTpoB, YTOObI
nony4nTb aBToMaTu4ecku paspaboTaHHbIN NPOeKT
naHenu, ¢ MMHUMU3aUnen NoTepb Matepuana.
Mcnonb3ayiTe OyHKLUIO CMAHMSA NPOEKTOB 1 CO3faBanTe
nonb3oBaTernbCkMe NaHenu, cogepxatlye Tononorno
HECKONbKMNX pa3nu4YHbIX NPOEKTOB.

** [locmynHo Kak QornosiHUmeribHasi onuyusi

Mpogaxu, nogaepxka n obyyeHue

Bce npoaykTel komnanun DownStream Technologies
NOCTaBMAKTCA U NOAAEPKMBAKOTCS Yepe3 BCEMUPHYHO
ceTb NapTHepoB. [Ans npnobpeTeHns, NOAAEPXKKA UK
06y4eHnsi CBA3bIBANTECH C BaLUMM NOKarbHbIM
NOCTaBLLNKOM:
www.pchsoftware.com/product/cam-350/

00O «ICB CocpT»

Poccusa, Mockea, 109052

Hwxeropoackasa yn, 70k2, atax 1, nomeweHune 9, od. 76
+7 (800) 5508355

info@pcbsoftware.com

Mnn obpaluaiTech Ha canT:
www.downstreamtech.com/worldwide-distribution.php
DownStream Technologies, LLC

290 Donald Lynch Blvd

Suite 301

Marlborough, MA 01752

+1 (508) 970-0670

sales@downstreamtech.com
www.downstreamtech.com
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