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BBenoeHue

OnucaHue

Pcbnew — 310 MOMIHOE NPWJIOKEHHNE IJI MPOCKTUPOBAHUS MEYATHBIX IJIAT, JOCTYITHOE Ha ONIEPALIMOHHBIX CUCTEMAX Linux, Microsoft

Windows u Apple OS X. Pcbnew ucrosb3yeTcsi COBMECTHO C peJaKTOpPOM JIeKTpuIecKux cxeM Eeschema.

Pcbnew no3Bosisiet ynpapisiTe 6MOIMOTEKaMu 1OcaJOuHbIX MecT. Kask/ioe rmocajouHoe MecTo MpeCTaBisieT coOol rpadudeckoe
n300pakeHne KOMIIOHEHTa C KOHTAKTHBIMH IUIONIaiKaMi. Bce HeoOXoanMMBle MOCa0YHble MECTa AaBTOMATHIECKH 3arpykaioTcs
NP CUMTHIBAHUHM CIIHCKa Lenedd. JIioGoe ncrpapiieHne Ha3HAUYEHHBIX ITOCAZOYHBIX MECT WM 00O3HAYEHUI NP peAaKTUPOBAHUN

CXeMbl MOKHO OOHOBHTH B Pcbnew myTéM MoBTOpHON reHepaluy CIucKa Ienei U MocieyIolero ero CUuToBanus B Pcbnew.

Pcbnew npenocraBisier MHCTpYMEHT A7 poBepKHU npaBui npoektuposanisa (DRC), KOTOpEIi IpoBepsieT 3a30pbl MEXAY TOPOXK-
KaMH U KOHTaKTHBIMH ILIOIIAKAMH, & TaKXKe CJIEJUT YTOOBl BCE COSMHEHHs U3 CIMCKA IIeNel CXeMbl ObUIH MPOJIOKEHBI BEPHO.
ITpu rcnosb30BaHNM MHCTPYMEHTA MHTEPAK TUBHOM TPACCUPOBKH, IIPOBEPKa MPAaBWJI TPOSKTUPOBAHM S BBIIIOJIHSIETCS] HETTPEPBHIBHO,

YTOOBI IOMOYb IIPaBUJIbHO ITPOJIOKUTDL KaXKAYI0O JOPOKKY.

Pcbnew MMPEeaOCTaBJIACT BO3MOKHOCTD 0T06pa>1<aT1> CBA3U — TOHKHE JIMHUU, COCOMHAIOINE KOHTAKTHBIC IJIOIIAaJKH IMOCaJOYHBIX
MECT B COOTBETCTBUU C COCAMHCHUAMMU B CXEMCE. HpI/I NEPEMCIICHNUN TOPOKEK UM MOCAAOYHBIX MECT, 9TU CBA3U TAKIKE JUHAMU-

YECKH NIEPEMEIIAIOTCA.

Pcbnew mmeet nipocToii, HO 04eHb 3 (PEKTUBHBIA TPACCHPOBIIUK, TIOMOTAIOIIMI MPY MPOSKTHPOBAHUH ITEYATHBIX TUIAT. DKCIOPT/

ummnoptT B popmatr SPECCTRA dsn mo3BoJIsieT UCIOJIb30BATh 00JjIee MPOABUHYThIE ABTOMATUYECKUE TPACCHPOBIIUKH.

Pcbnew npenocrasiser cnenmanbHble THCTPYMEHTSHI 4711 poekTrpoBanust CBY nerneit (Taknx Kak KOHTaKTHBIE TUIOIAJKH Tparie-

[IUEBU/IHOM UJIM CJIOXKHOMN (DOPMBI, aBTOMAaTHUYECKasl pa3BOAKa KaTyIIleK MHIYKTUBHOCTH Ha CJIOSIX TIeYaTHOMH IIAThl U T.I1.).

OcHOBHble 0CO6eHHOCTU NMPOEKTUPOBaHUS

Haumensblnei e,[IPIHPIL[GfI N3MEPCHUS B Pcbnew sBsteTcs 1 HaHOMETP. Bce PasMeEpPbl XpaHATCA B BUAC LICJIOTO YUCjla HAHOMETPOB.

Pcbnew moxer cozgaBath 10 32 ciio€B Meay, 14 TeXHUYeCKUX CI0EB (CI0M eKorpaduu, NasyibHOM MacKu, Kiest 1uisi (pUKCcauu
KOMIIOHEHTOB, MasUTbHOM MACTH M KOHTYPOB MEYaTHOM TUIATHI) TUTIOC 4 BCIIOMOTATENBHBIX CJIOS (U1 rpahUIecKUX JIEMEHTOB U

KOMMEHTapHeB) U ITPY 9TOM OTOOpaKaTh CBSA3H He pa3BeIEHHBIX COENUHEHUH B pealbHOM BpPEMEHH.

DJIeMeHTbI IIEYaTHOM ILIaThI (,IIOpO)KI(I/I, KOHTAKTHBIC TVIOAaJKH, TEKCT, Fpa(quCCKHG 9JICMCHTHI .. ) MOryT 0T06pa)KaTLCH 110 pas-

HOMY:

¢ TToaHOCTPHIO MJIN TOJILKO KOHTYD.




Pcbnew Xiii

* C wm 6e3 3a30pa It ZOPOKEK.

B cioxHBIX cxemax MOXHO BBI6OPO‘IHO CKPbIBATh CJIOU, 30HBI 1 KOMITOHEHTBI IJIS1 YJIIYUIICHUS YUTAO0ETBHOCTH. HOpO)KKI/I orpene-

JIEHHBIX 1€l MOXKHO MOJCBEYUBATD JIs 00ecrieueHrst OOJIbIlei KOHTPACTHOCTH.
ITocamouHble MecTa MOXXHO OBOpPauMBaTh Ha MIPOU3BOJIBHBIN yroJ, kpatHsiii 0.1 rpagyca.

Pcbnew COACPIKUT PC,I[aKTOp oCaJOYHbIX MECT, KOTOpBIfI MO3BOJIACT PEAAKTUPOBATD OTACJIbHBIC [TOCAJOYHBIC MECTA, PACITOJIOKCH-

HbIE Ha TIEYAaTHOM IIIaTe, UM ITOCAI0YHbIE MEeCTa U3 OMOIMOTEKH.

PenakTop mocagouHbIX MECT MPEIOCTABISIET MHOXECTBO MHCTPYMEHTOB YCKOPSIIOIIUX paboTy:

® BI)ICTpaH HyMEpalusl KOHTAKTHBIX IUIOMIaI0K l'[yTéM MPOCTOro NEPETACKMBAHNA KypCOpa MbIIIN HA/l HUMU.

* TIpocroe co3gaHue NPsSAMOYrOJIbHBIX UM KPYTOBBIX MACCUBOB KOHTAKTHBIX IUTomafok 11t LGA/BGA nnu Kpyriibix HOCaJOYHBIX

MECT.

® HOHy-aBTOMaTI/I‘ICCKOC BbIPABHMBAHUEC PAJOB WJIN KOJIOHOK MOCAAOYHbIX MECT.

KonTakthbie IJTIOMAAKH ITIOCAZOYHBIX MECT HMECIOT MHOXKECTBO CBOI‘/JICTB, KOTOPBIE MOKHO HACTpanBaThb. OHu MOTyT OBITH KPYIJbIMH,
pAMOYT'OJIbHBIMHU, OBAJIbHBIMU WJIW TPANiCIUEBUIHBIMHA. CKBO3HBIE OTBEPCTUA B KOHTAKTHBIX IUIOIIAJKax MOI'yT OBITh prFHOﬁ
WA OBaJIbHOM (bOpMLI 1 CMEIICHBI OT LEHTpa KOHTAKTHOM TJIOIIaAKH. Kamuoe IoCaJOYHOE MECTO MOXKET OBITH HOBépHyTO u
HUMETb CO6CTBCHHyIO MNadJIbHYI0 MACKy, LEIb UIN 3a30P MAasIbHOM IIACThI. Ta1<>1<e, KOHTAKTHBIC TUTOIIAJKU MOT'YT UMETb LICJIbHbIC
COCAUHEHUSA NI COEAUHATHCS C TIOMOIIBIO TEPMOPA3IPY30YHBIX MOCTUKOB JIA YITPOIIEHUS ITPOU3BOACTBA. B OJHOM ITIOCaJOYHOM

MECTe MOXKET COICPKATHCS JII0Oast KOMOMHAIIMS M3 YHUKATbHBIX KOHTAKTHBIX TLIOMA0K.

Pcbnew nerko q)OpMI/IpyeT BCE NOKYMCHTHI, HCO6XO)II/IMI)IC JUIS IPOM3BOACTBA NNEYATHBIX TJIAT:

® q)OpMaTbI JUIA TIPOU3BOACTBA:

— Files for Photoplotters in GERBER RS274X format.

— Files for drilling in EXCELLON format.
* Yepuenue B popmarax HPGL, SVG u DXF.
* Yepuenue u cozganue kapt cepioBku B popmate POSTSCRIPT.

* [leyars Ha puHTEpE.

OCHOBHbIe 3aMevyaHus

Jist 6oree kompopTHON paboThl B Pcbnew kpaiiHe peKOMEH/IyeTCsl UCIIOIb30BaTh MbIIIb C TPEeMsI KHOIIKaMH. MHOTO MHCTPYMEHTOB

yIpaBJIeHus: 0TOOpaKeHHeM, Takue Kak MaHOpaMUPOBaHKe U MacIuTad, TpeOyloT HaIM4YKe TpeTel (cpeHei) KHOMKH.

B noBbix Bepcusix KiCad, Pcbnew mosyums MHOXECTBO KapAMHAIBHBIX M3MeHeHnH oT paszpaborunkoB CERN. Onu copepxar
TaKye CBOWCTBA KaKk HOBble pexXuMbl oToOpaxenus (OpenGL u Cairo), MHTEpaKTMBHBIN TPACCUPOBIIMK, TO3BOJISIOIINIA CIBUTaTh
yKe pa3BeIEHHBIE JOPOKKY IPH MPOKIIaaKke HOBOH (T.H. “push and shove™), nob6aBmnaTe quddepeHmaibHble maphl 1 (GOpMUPOBATH
MeaHJp ATl BIpAaBHUBAHUS JJIMHBL JOPOXKEK, MepepaboTan PegakTop nocajouHbIX MecT 1 MHOTO Apyroro. IIpumuTe k cBesieHuo,

41O OOJIBIIMHCTBO 3THX CBOICTB JIOCTYITHB TOJBKO B HOBBIX pexumMax oroopaxkenuss OpenGL u Cairo).
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naBa 1

YcTtaHoOBKa

1.1 YcraHoBKa nporpamMmHoro obecneyeHusi

IIpouenypa ycraHoBKM onucaHa B fokyMeHTanuu k KiCad.

1.2 WN3meHeHMe HacTpoek Mo yMO4aHUIO

daiin HacTpoek kicad.pro co 3HAYEHUSIMU IO YMOJTUAHUIO pacriojaraercs B Kataiore kicad/share/template. OH uc-

TMOJIB3YETCs1 B KAYECTBE CTAaHAAPTHOM KOH(UTYPaALMK AJIs1 BCEX HOBBIX ITPOEKTOB.

JlaHHbIl a1 HACTPOEK MOKHO OTPEAAKTHUPOBATh, YTOOBI M3MEHHUTH NIEpeUYeHb 3arpy’KaeMbIX 110 YMOIYAHUIO OUOIHOTEK.

st sToro:

» 3amycture Pcbnew HenocpeacteenHo wm ucnonb3yst KiCad. Ha OC Windows ucnonasiemsiii aitin Pcbnew pacronoxen B C :

\kicad\bin\pcbnew.exe,Ha OC Linux —B /usr/local/kicad/bin/pcbnew eciiu ycTaHOBKa MPOU3BOIMIACH B

Karajor /usr/local/.
* Bribepere Hacrpoiiku - Bubnuoreka.
* OTpegakTHpyiiTe Kak HEOOXOIUMO.

¢ CoxpaHuTe U3MEHEHHbIE HACTPONKHU B kicad/share/template/kicad.pro yepe3 meHio Hactpoiiku.

1.3 YnpaBneHue 6ubnmMorekamm nocamoyHbIX MECT: ycTapeBLUasi Bepcus

Haunnas ¢ Bepcuu 4.0, ynpapneHue OHONHMOTEKaMHU MOCAJOUHBIX MeCT B Pcbnew BBITIONIHSIETCS ¢ MOMOIIBIO (DaiyioB, Ha3bIBae-
MBbIX “TabJuIaMmu OMOIMOTEK MocagouHbIX MecT”. Tabimiia GUOIMOTEK MOCAIOYHBIX MECT COAEPXKUT ONMCAHNE HEKOTO KOJIMYEeCTBa
OTHEJbHBIX OUOIMOTEK, BMECTe C “TICeBJIOHMMAaMU™ IS KQXKIOM U3 HUX, KOTOPBIC MCHOJB3YIOTCS JUIsl YKa3aHHs TOTO, K KaKou

OubdIMoTEKE MPUHAJICKUT NMOCATOYHOE MECTO.

B Pcbnew monnepxuBaeTcsi HECKOJBKO TUTIOB OUOIMOTEK, KaKIBIH U3 KOTOPBIX 0OCITyKUBACTCS OT/ICIBHBIM “TUIATHHOM
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* KiCad - 6ubnuoreku mocagouHbix MecT B (popmare, pazpadoranroMm crerranbHo st KiCad. OHu XpaHATCS B JIOKaIbHOM (haii-

JIOBOY cucteme B hopmare .pretty (katasioru ¢ paiinamu . kicad_mod)
* Github - 6ubnmoreku nocagounbix mect KiCad B hopmate .pretty, KoTopble XpaHsrtcs B cetd, B Github-perno3urtopusix
* Legacy - ycrapeBuuii (popmar 6udamnortek nocagounbix mect ajist KiCad (daiisbl ¢ pacimpenueM .mod)
* Eagle - 6ubimoreku nocanovHbix Mect B popmate Eagle (katanoru ¢ daitnamu . fp)

* Geda-PCB - 6ubnuoreku B popmare Geda PCB

3ameuyaHue

+ CoxpaHsaTb 6B1MONMOTEKU NOCAA0YHBIX MECT HAa NOKaNbHBbIA AUCK MOXHO TOMLKO B doopMate .pretty (Bkmoyas doaiinb
nocanoyHbIX MeCT ¢ pacwmpeHnem kicad_mod, xpaHswmecs BHyTpw).

» Bce ocTtanbHble dpopmaTtbl OOCTYMHbI TONbKO ANS YTEHUS.

STO MO3BOJIAET UMETh MOoCaJOYHBbIE MECTA C OAMHAKOBBIMU UMEHAMU N3 PA3HBIX oubmorek. Mimena MOoCagO4YHbIX MECT B ITPUJIO-
KECHUU MTPEACTABJIAIOTCS B BUAE KOM6I/IH3.HI/II/I MMEHU OMOIMOTEKH U UMEHU CaMOT0 MOCag04YHOro MeCTa, 3TO MO3BOJIACT 3arpyKaTh

BEPHOEC MMOCAJOYHOE MECTO U3 COOTBGTCTBy]OIHéﬁ OUOJINOTEKH.

ITpucyrcrByer aBa Tua Tadiuil OUOIUOTEK MOCAOYHBIX MECT: OJIHA rJI00abHAs, BTOpAs IS POCKTA.

1.3.1 Tnob6anbHas Tabnuua 6M6NMOTEK NOcCano4YHbIX MEeCT

I'no6anbHas Tabauia OMOIMOTEK MOCAJOYHBIX MECT COIEPXKUT MepedeHb OUOINOTEK, KOTOPbhIE AOCTYIIHBI BCEria, HE3aBUCUMO OT
3arpy;KEHHOTO B JAHHBI MOMEHT MPOEKTa. ITa TaOIMIA XPAHUTCS B IOMAIITHEM KaTaJlore Mojib30Bartesis B Bue ¢aiiia fp—1ib-

table. PacnonoxeHue JOMANIHEIro KaTajora 3aBUCUT OT HCHOHL3yeMOﬁ OHepaL{HOHHOﬁ CUCTEMBEIL.

1.3.2 Tabnuua 6MbnMoTeKk NocanoYHbIX MECT NPOeKTa

Tabnmua GuOIMOTEK MOCAJIOYHBIX MECT ITPOSKTa COAEPKHUT NepeueHb ONOINOTEK, KOTOPBIE OTHOCSTCS TOJIBKO K 3arpyKeHHOMY B
JaHHBII MOMEHT MIPOEKTY. DTy TaOIMIy MOXHO PeIaKTHPOBATh TOJIBKO MOCIIE 3arpy3KH (paiia mpoeKTa neyatHou ruiatsl. Eciu xe
IPOEKT IeYaTHOM [UIaThl He 3arpyKeH Wi Tadiiia OMOIMOTeK IPOeKTa OTCYTCTBYET, To OyIeT co3aHa IycTas Tab/uLa, KOTOpyio

MOJKHO OTPEAAKTUPOBATL U COXPAHUTH PAAOM C @aﬁHOM IMPOEKTa MeYaTHOM ILJIATHI.

IMocne noGaBieHus JEMEHTOB B TaOuily OMOIMOTEK mpoekTa, datin fp-lib-table, coaepkalluii STU JIEMEHTHI, OyaeT

3aIicaH B TOT ke KaTaJior, B KOTOPOM XpaHUTCs (paiil OTKPHITON B JAHHBIA MOMEHT IT€YaTHOM TUIATHI.

1.3.3 [llepBoHavyanbHasa HacTponka

Ipu nepBom 3amycke CvPcb unu Pcbnew aiin riodanbHON TaOMIbl MOCAIOYHBIX MecT fp—1lib-table OTCYTCTBYET B JIO-
MaIllHeM KaTaJiore Mojb30Batelis. Pcbnew mombitaercs: ckonmpoBathk cojiepxumoe (paiia fp_global_table co 3HaueHUs-

MH I10 YMOJIYaHHIO U3 CHCTeMHOro Kartanora mabnoHoB KiCad B nomainnuii katanor B Qaitn fp—lib-table. Ecim xe daitn
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fp_global_table He ynmacrcsa HaWTH, TO 6yneT Co3JlaHa Imycras riobanpHasg Tadauua OMOIMOTEK MTOCAIOYHBIX MecT. B Ta-
KOM CJIyYae I0JIb30BaTeIb MOXKET CAMOCTOATEBHO KOIMMPOBATh coaepxumoe fp_global_ table mMin HACTPOUTH CO3JaHHYIO

TaOUIy BPYYHYIO.

Ilo YMOJTYaHUIO rodaabHas Ta6m/1ua COICPKUT BCE CTaHAAPTHBIE OuOINOTEKH MOCaJOYHBIX MECT, KOTOPBIC YCTAHABJIMBAIOTCA KaK

cocrasJsomas yacts KiCad.

MNMonckaska
Takxe numetoTcs NpuMepbl aiinoB fp—1ib—table B odpmumanbHoOM pernosntopun 6ubnmnotek KiCad, koTopble MOX-
HO MCMOMb30BaTh B KAYeCTBe WabnoHa npy NOCTPOEHUM NIMYHOM TabnuLibl:

« Bce 6ubnuotekn KiCad us Github-penoantopus: fp-lib-table.for-github

 Bce 6ubnmotekm KiCad, npn ycnoemu, 4To OHW yXe cooepXaTtcsl Ha aucke (B NPOTUMBHOM clydae, nx Heobxoammo
3arpysutb): fp-lib-table.for-pretty

+ CraHpaptHble 6ubnmotekmn Eagle (ans Eagle 6.4.0) fp-lib-table.for-eagle-6.4.0

IepBbiM aeaom npu Hactpoiike KiCad, Hy)XHO U3MEHUTH 3Ty TaOIuUIly (I00aBUTh WM YIATUTh JIEMEHThI) B COOTBETCTBUU C

NpeaAbABJICHHBIMA Tpe6OBaHI/IHMI/I K pa60Te " NepeYHEM HeO6XOIlI/IMI>IX IJIA COCTABJICHUS ITPOCKTOB.

Moncka3ska

MoxeT notpeboBaTbCsi MHOFO BPEMEHM Ha 3arpy3ky 6omblworo konuyectsa 6ubnmotek, 0coBeHHO, ECN BCE OHM pac-
rMonoXeHbl B ceTn (Takue, kak Github-6nbnunoteku). Ecnn 6nbnmnoteku 3arpyxatoTcsi 04eHb O0Nro, MOXHO nonpobo-
BaTb yOaNNTb HEHYXHbIE.

1.3.4 [Oo6aBneHue 3neMeHTOB Tabnuubl C NOMOLLLIO MEHeaXepa 6ubnmortek
Menemxep OMOIHMOTEK JOCTYIICH Yepe3 MEHIO:

HacTpolkn | Pasmepel WHCTpyMeHTel TMpaeuna npc

i
fﬂ MacTep nobaeneHws BubnuoTek nocan.mecT
)

MeHenmep BUBNMOTEK Nocag.MecT

| -# Harrmady s muTai

Ha I/I306pa)KCHI/II/I HUKE MTOKA3aHO JUAJIOTOBOE OKHO IJIA PEAAKTUPOBAHUA Ta6J'II/IH OuoOIMOTEK MOCaJOYHBIX MECT, KOTOPOC BbI3bI-

BAaeTCs C MOMOIIIBIO MYHKTa “Menemkep OMOIHoTeK mocaa.mMect” u3 meHwo “Hactpoiiku”.



https://github.com/KiCad/kicad-library
https://github.com/KiCad/kicad-library/blob/master/template/fp-lib-table.for-github
https://github.com/KiCad/kicad-library/blob/master/template/fp-lib-table.for-pretty
https://github.com/KiCad/kicad-library/blob/master/template/fp-lib-table.for-eagle-6.4.0
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Tabnuup BuBnuoTer nedaTHoO MNaTh
BuoMmocTe BubnuoTekn

Tabnuua: /home/baranovskiykonstantin/.config/kicad/fp-lib-table

YHHKaNLHOE WMA NyTe GuGnuoTEKK
i
2 |Buttons_Switches_SMD ${KIGITHUB}/Buttons_Switches_SMD.pretty
3 |Buttons_Switches_ThroughHole | ${KIGITHUB}/Buttons_Switches_ThroughHole.pretty
4 |Buzzers_Beepers ${KIGITHUB}/Buzzers_Beepers.pretty
5 |Capacitors_SMD ${KIGITHUB}/Capacitors_SMD.pretty
6 |Capacitors_Tantalum_SMD ${KIGITHUB}/Capacitors_Tantalum_SMD.pretty
7 |Capacitors_ThroughHole ${KIGITHUB}/Capacitors_ThroughHole. pretty
8 |Choke_Axial_ThroughHole ${KIGITHUB}/Choke_axial_ThroughHole.pretty
9 |Choke_Common-Mode Wurth ${KIGITHUB}/Choke_Common-Mede_Wurth.pretty

rnobanbHele 6ubnnoTekn | BUBAMoTekn npoekTa

OobaBnTe ¢ NoMowb MacTepa | | [obasuTe BubnuoTeky | | ¥YoanuTe BubnuoTeky | | COBWHYTh BBepx | | COBUHY

MyTek NOACTaHOBOK

MepeMeHHbIe OKPYXXEHHA MyTk cerMeHTa
1 |KIGITHUB https:/fgithub.com/KiCad
2 |KIPRJMOD Jusrfsharefkicad/demos/interf_u
3 |KISYS3DMOD Jusrflocal/share/kicad/modules/packages3d/
4 |KISYSMOD Jusrflocalfsharefkicad/modules/

% OTMEHUTE @QK

J1s1 Toro 9ToOBI BOCIIONB30BATHCSI OMOIMOTEKOM, €€ CHavYada HYXKHO J00ABUTH JIMOO B IJI0OATbHYIO TaOJHIly, JIMOO B TaOJIMIy

npoekTa. Tabiuna npoekTa aKTyaibHa TOJBbKO MPU OTKPHITOM (haiiyie eyaTHOH IIaThL.

Kamnmﬁ JICMECHTA Ta6III/H_lbI HUMECT YHUKAJIbHOC UMA. Ono JOJIKHO OBITH YHUKA/bHbIM B TIpEJCTIax Ta6III/II_[I)I. 70 UMA He 00s3a-

TEJIbHO CBA3BIBATH KAK JIMOO C peasIbHbIM UMeHeM (paiiia OMOIMOTeKH WK IYTEM K HeMy.

)lanee IMPUBEACHBI HEKOTOPLIC MpaBUJia IJIA KOPPEKTHOI'O MOCTPOCHUA JIEMEHTOB Ta6J'II/ILIbII

e CumMBoI ABOCTOYMA : HEJIb35 UCNOJIb30BATh VI YHUKAJIbHOIO UMEHU.

» Kaxplil 311eMeHTBl OMOIMOTEKH OJKEH UMETh KOPPEKTHO YKa3aHHBIN MyTh W/WiM UM (paiiyia, B 3aBUCHUMOCTH OT TUMa 6ub-

soteku. I[TyTh MOXHO yKa3bIBaTh Kak aOCOJIIOTHBII, OTHOCUTEIIbHBIN WU C IPUMEHEHUEM IIEPEMEHHBIX OKPYKEeHHS (CM. HUXe).
o JloykeH ObITh YKa3aH MOJXOMASIIUIA THIT IUIATUHA, JIS TOro YToOb OMOIMOTeKa Obliia 3arpyKeHa BEpHO.
Takske uMeeTcst TOJIsl ONUCAHUS TSl YKA3aHWsI KOMMEHTapHs K 3JieMeHTy Oubunoreku. [losie mapamMeTpoB MOXET COAEepKAaTh Crie-

HMUAJIBHBIE ONINHK, KOTOPBIC 3aBUCAT OT THUIIA IJITarkiHa, HO OOBIYHO OHO OCTAETCS ITyCTBbIM.

Ko Bcemy mpoyeMy, He JOIMYCKAETCs HAJMUKe JTyOJMKATOB YHUKATBHBIX UMEH OMOIMOTEK B OJHOM TaOiuIle, HO MOKHO MMETh
JyOIMpyOIMecss UMEHa B Pa3HbIX TaOJUIax, rI00aTbHOM M Tabiuile MPoeKTa. DiIeMeHTa TaOAMIbl IPOEKTa, B TAKOM Cliydae,

Oyner uMeTh OOJBIINI TPHOPUTET, YeM JIEMEHT U3 INI00ATBHON TaOIHIIbI.

1.3.5 T[lopcraHoBKa NnepeMeHHbIX OKPYXeHUs

OIHO M3 CaMbIX MOIIHBIX CBOWCTB TaOJIMIIBI OMOJMOTEK MOCAJOYHBIX MECT — 3TO MOJCTAHOBKA MEPEMEHHBIX OKpyxkeHus. OHu

TMO3BOJIAIOT OIPEACTIATh B IEPEMEHHBIX OKPYKCHUA ITPONU3BOJILHLIC ITYTU K MECTY XPaHCHUA JIMYHBIX OUOIHOTEK.
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11 mocTaHOBKY TIEPEMEHHBIX OKPYKEHHUS UCIIOJIB3YETCS CUHTAKCUC $ { ENV_VAR_NAME } B IOJIE ITyTH K OMOJIMOTEKE MTOCAA0U-

HBIX MECT.

JlaJiee mpuBeIeHB HEKOTOPBIE TIEPEMEHHBIE OKPYKeHus, koTopble KiCad onpenensier 1o yMosdaHuio:

* SKISYSMOD: OHa yKa3blBa€T Ha MECTO, I'[le pacrojaralTcs OMOIMOTEKY MTOCAJOYHBIX MECT, YCTaHOBJICHHBIE BMECTE C KiCad.

[Monb30BaTE b MOKET ONPE/ICTUTh COOCTBEHHYIO MepeMeHHy0 $KISYSMOD, NOAMEHUB TAKUM 0Opa3oM CTaHIapTHbIE OHOHO-

TEKH Ha CBOM COOCTBEHHEIE.

* Ecnu 3arpyxeH (ailsl neyaTHOM IIaThl, onpeaesseTcsa nepeMeHHas oKkpyxkeHuss SKPRJIMOD, B KOTOPO XpaHUTCA MYyTh K 3a-

TPy KEHHOMY (’pal‘/’my IUIATBL. DTO MO3BOJISIET MOJIL30BATEIO CChUIATHCS HA 6I/I6J'II/IOT€KI/I, PAacCIIOJIO)KEHHBIC B KaTaJI0re C [IPOEKTOM,

0€e3 MCITOJIb30BaHMsI A0COTIOTHBIX HyTeﬁ, 1 HE UCHPABJIATH Ka)l(,[[blﬁ pas3 Ta6m/1uy IIPOEKTA.

1.3.6 J[ob6aBneHue 3aneMeHTOB TabnuLbl C NOMOLLbIO MacTepa

NmeeTcst MHTEpaKTHBHBII MacTep, KOTOPHIN MOKET HOMOYb JOOABUTH OMOIMOTEKN B TaOIHLbI ToJIb30BaTesd. OT JocTyneH yepe3

MCHIO!:

HacTpoikwn | Pasmepbl WHCTPYMEHTE

Eﬁ MacTep pnobasneHwsa bubnuoTek nocag.mect
)

MeHenep BubnuoTek nocap.mecT

| # HarThAidra nureaii

Takke, ero MOXKHO 3aIyCTUTh U3 MEHeKepa OMOIMOTEK, UCTIONB3Ysl KHOMKY ~J{06aBUTh C MOMOIIIBI0 MacTepa”.

B noka3zanHoM npumepe OyayT J0OaBIICHBI JIOKaIbHbIE OUOIHOTEKH:

MpaBuna npc

BneHus BuBnuoTe

MacTep Qol

CAQ0HHBIX MEC
Nobpo noxancsaTs 8 MacTep AobaBneHua BUBNMOTEK NOCaAOHHAIX MecT!
MomanyicTa, BelbepuTe UCTOYHNK Ana gobapneHwa BubnnoTek:

® |Paiine Ha MoEM KoMMbKITEpE

Github penoanTopuit

nyunTe Gonblie 6

oTel

Cneaytownii >

% OIMEHWTB

Nobpo noxancsaTs 8 MacTep AobaBneHua BUBNMOTEK NOCaAOHHAIX MecT!

MomanyicTa, BelbepuTe UCTOYHNK Ana gobapneHwa BubnnoTek:
DANAbI Ha MOEM KOoMNbHTEDE

@ Github penoauTopuit | https:Agithub.com/KiCad

B CoxpaHuTe noKkansHyw KoK B:

ftmp 063op

nyunTe Gonblie 6

oTel

Cnepyowui >

% OIMEHWTB
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I[anee MacTtep HpOBCHéT MOJIb30BATEJIA Y€PE3 HECKOJIBKO 3TAIIOB JIA ,IIO6aBH€HI/IH 6I/I6JII/IOTCKI/I, KOTOPBIC 3aBUCAT OT THUIlA BBI6paH-

Ho¥ 6ubmoTeku. IIpouecc 1ist Kakaoro Tuma OyAeT ONucaH aanee.

Ilocne 131)160pa HYXHBIX OMOJIMOTEK MOSBUTCS CTpaH1la JJIA IMMOATBEPKACHUA CACTIAHHOI'O BbI60paZ

MacTep gobaBnerus BUBNUDTEK NOCAgO4HLIX MEC

ﬁ MpoBepeTe M NoATEEPAATE M3MeHeHNA B BubnnoTekax:

BvbauvoTexa Cratyc DopmaT
Diodes SMD OK KiCad
Dicdes THT 10K KiCad
discret éOK KiCad

< Hasag Cnenywowmia >| ﬁ OIMEHWTE

Ecmm kakasi-To OGuOIMOTeKa CONEePKUT ONMMOKY (He TIOAIepKIBaeTC s, He ABJISAeTC OMOIMOTEKON . ..) TO OHa OyJeT moMevyeHa Kak

«HEBEPHbBI».

IMocnennee 4to HEOOXOAMMO BHIOPATh ITO TAOJMILY, B KOTOPYIO HYKHO 100aBUTh BRIOpaHHbIE OUOIMOTEKH:

* I00IbHYIO TaONUIly VI

° Ta6J'II/IIIy MIPpOCKTa

Tep gobaBnesus BUBNUDTEK NOCAgO4HLIX MECT
Kyna »enaeTe fofasnTe Hoekle BuBnneTekn:
@ |B rnobankryio koHduUrypaumio 6ubnuoTek (BNAMMO AR BCEX NPOEKTOB)

ToMLKO B TEKYLUWA NPoekT

< Hasag 3aBepwHTL | ﬁOIMeHMTh

1.3.6.1 J[Oob6aBneHue CyLLeCTBYIOLLUX JIOKaNbHbIX 6M6NMoTEK

Ha yiokanbHOM KOMIThIOTEpE YiKe JOJDKHBI IPUCYTCTBOBATh OHOMoTeKH. Harpumep:

¢ ITlpenBaputensHO 3arpyxkeHHble pretty-katagoru KiCad
* OO0bIuHbIe .Mmod-aiibl ¢ ycrapeBiiei ycraHoBnenHo# Bepcuu KiCad

* Bubnuoreku ot Geda unu Eagle

VX MOKHO 1062BUTH C NOMOILBIO oninK “Paiiibl Ha MOEM KOMITbIOTepe”. ByIeT 3ampoliieH Kataior, Coep)alui OMOIMOTeKH, 1

ux opmar:
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MacTep gobaBnerus BuBnuoTex nNocagoYHel MecT

ﬁ Buibop dhaiinoe MnK kaTanoros AnA gobasneHna:
Converters_DCDC_ACDC.pretty

Crystals.pretty

Displays.pretty
Displays_7-Segment.pretty
divers.pretty
Enclosures.pretty
FurnRnard Outline.nretty

v Y Y YYYVYVYYY

Bce noggepueaemele dopmatel BubnuoTek

< Hasapg Cneayiowwii > | & ormerws

Eciu ¢opmar He OyzeT ykazaH, TO MacTep MOIBITAETCSI OMPEIESIUTh €r0 CAMOCTOSTENBHO.

1.3.6.2 JHOo6aBneHune 6ubnuotek n3 Github

Macrep, Takxe, MoxkeT JobaBuTh 6ubmmorexyu n3 Github rpu Bei6ope onmumn “Github perrosuropuii”.

HyxHo ykazaTs yuérHyo 3anuch Github ¢ pernodutopuem, KOTOpbIi HY)KHO JOOABHTb.

Mopckaska
OdpnumanbHas ysétHas 3anuck KiCad ¢ Github-6ubnmotekamu: https://github.com/KiCad

MO>XHO BKJIIOYMTH COXpaHEHHe JIOKaIbHOM Komiy. Ecii mapameTp coxpaHeHHst JIOKILHON KOIUU He YCMAaH08AeH, TO ONOInoTeKa
Oyner 3arpyxarbcs u3 Github npu kaxom 3anpoce. Ecim ke mapamerp ycmaroseaen, To OMOINOTEKA 3arpy3uTCs Ha UCK U OyzeT

BOCIPUHUMATHCSI Kak pretty oundmuoreka KiCad, B nabHeiiiieM oHa aBTOMAaTHYECKU OOHOBIISITBCS HE OYyIeT.

Ha cnenyrorem stare GyzeT 3arpykeH NepedeHb BCex .prefty-perio3uTOpreB, HallIeHHBIX B YKA3aHHOW y4eTHo# 3anucu Github.

MOKHO OTMETUTH JIMIIL HEOOXOAUMBIE OUOJIMOTEKU 11 JOOABIEHU.

MacTep gobaBnerus BuBnuoTex nNocagoYHel MecT

ﬁ BuibepuTe Github BubnmoTekn ana pobasneHua:

uuuuuu ..
Buttons_Switches_SMD.pretty
Buttons_Switches_THT.pretty
Buzzers_Beepers.pretty
Capacitors_SMD.pretty
Capacitors_THT.pretty
Choke_Axial_ThroughHole.pretty
Choke_Commen-Mode Wurth.pretty
Choke_Radial_ThreughHele.pretty

BuibpaTs BCE OTMeHWTb Beibop BCero

< Hasag Cneayiowwii > | & omwenws

IMocne moaTBep:kieHus1, eciii OblIa yCTAaHOBJIEHA OILIUS COXPaHEHWs1 JIOKaJIbHOIM KOIHMH, 110CaJ0uHble MecTa OyayT 3arpyXeHsl B
yKaszaHHbII Kartasnor. Ecim e ucronbsyercs Github-miarun (6e3 JIOKaIbHON KOMUM), TO 1OCaJOuHble MecTa OyIyT 3arpyKarbcst

npu H606XOI[I/IMOCTI/I.

1.3.7 MpumeHeHue nnaruHa KiCad

ITnarun KiCad padotaet ¢ poaubivu 6udmmorexkamu KiCad, koTopbie HaXOIATCS Ha KOMITBIOTEPE MOJIb30BaTe s (MJIH B IOCTYITHOU

(pailyioBoit cucteme).



https://github.com/KiCad
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OH UCIOJIB3YeTCsI AT MIPEeABAPUTEIIHHO YCTAHOBJIEHHBIX OMOIHOTEK, KOTOphie pacrpoctpassiores BMecte ¢ KiCad, Tak xe, Kak u
apyrue 6udnmorexu KiCad: opurmanbhbiii Habop 6ubimorek KiCad, 6ubianoreku ot CTOPOHHUX pa3paboTUNKOB WITH OMOIMOTEKH,

CO3JaHHBIC CAMMM I10JIb30BATCJIEM.

1.3.7.1 YcraHoBka 6ubnuorek pns KiCad-nnarmHa

Macrtep MOXeT IIOMOYb YCTAaHOBUTb OUOIMOTEKH, KOTOPbIE YKe UMEI0TCs Ha Jucke Wik Ha cepepe Github. Ho B mmo6om ciydae,

6uOINOTeKH UMEIOIIecs Ha JUCKe, HEOOXOMMO CHayasIa [IOMECTUTh B IIOAXOAIIEE MECTO.
Bubmoreka KiCad — 370 KaTasor, coepxaiiuil HeKOTOpoe KOJIMUecTBO (hailyioB ¢ pacupeHueM .kicad_mod.

OHH 0OBIYHO CO34al0TCs IPU PACITAKOBKE apXHBad, KOIIMPOBAHUU KATAJIOTd U3 IPYTOro MeCTa Uik Npyu KJIOHUPOBAHUMN PEIIO3UTOPUA

C MOMOIIIBIO CCTEMbI KOHTPOJISI BEPCHUIL.

ITnarun KiCad He TpeOyeT HUKaKOHM CHCTEMbl KOHTpPOJISI BepcHid, HO Git OUeHb YacTo UCHIONIb3YIOT AJISl OTCIIEKUBAHHS M3MEHEHUI

B OMOJIMOTEKAX, YTO MOXKET CYLIECTBEHHO ITIOMOYb B OLIEHKE KauecTBa OMOIMOTEK U ITPY PEe3ePBHOM KOITMPOBAHMUH.

[pu 5TOM JIeTKO OTCIIeKMBATh U3MEHEHHS M IOMOTaTh B pa3BuTHU opunuaibHeix 0nomortek KiCad Ha Github. Bee aTo menaercs ¢
MOMOIILIBIO CUCTeMbI KOHTpOJIs Bepeuit Git. Eciin xoTute moMoub, HykHO co3aaTs otBersienue (fork) penosuropst Ha Github, 4to6st
MOJKHO OBLIO OTIPAaBJIATH Npesiaraemble n3Menenus (pull requests). Eciu e nosp3oBatesb xelaeT TOIbKO OOHOBJIATH OUOIMOTE-
KM TIpH HEOOXOAMMOCTH, TO OTBETBJICHUE CO3/]aBaTh HE HYXKHO, JOCTATOYHO MPOCTO KJIOHWPOBATh HENOCPEACTBEHHO OUOIMOTEKN

KiCad u 3arpyxatb uzmenenus (pull) npu HagoOHOCTH.

3ameyvaHue

Ornpaeka nameHennii (pull request) yepes Github no3sonmT aBToMaTHeCKK NPOBEPUTL KOPPEKTHOCTL NpeaiaraeMbix
N3MEHEHWI C MOMOLLbIO CUCTEMbI aBTOMaTUHECKOM MPOoBEPKM CTaHOapToB 6ubnunotek. [nsi nonyyeHust 6onee noopob-
HoW MHGbopMaLmm o TpebosaHmsix kK 6ubnmnotekam cmotpmTte KiCad Library Conventions.

1.3.8 [pumeHeHue nnaruHa GitHub

ITnarun GitHub —3T0 0coOblii TUIarkH, KOTOPBIA pean3yeT UHTepdelic 1ocTyna (TOJbKO YTeHHe) K YAAIEHHBIM PENO3UTOPHUSIM
GitHub, xoTopble cofiepkaT IocaouHsle MecTa B (popMmare .pretty U, Ipu HEOOXOAUMOCTH, IIPeJOCTaBIAET MEXaHU3M “KONUPOBa-
nust npu 3ammcu” (COW — Copy-On-Write), KOTOpPBII TO3BOJISIET PEAAKTUPOBATD ITOCAJOYHBIE MECTa U3 TAKUX OMOIMOTEK ITyTEM

ux 3arpy3ku c penosuropreB GitHub u coxpanenus nokansHo Ha [TK.

BaxHo

@ e MnarvH "Github” — cnyxut ons ypanéHHoro poctyna K 6ubénumorekam ¢ nocapo4yHbiMU MecTamu
pretty B pexume TonbKO ans uteHus ¢ https://github.com.

« lMonb3oBatento He cooblaeTcs 06 M3MEHEHMSIX B PEMO3UTOPUM C MOMEHTA ero NocieaHero NCrosib30BaHusl.
MoatoMy, Hy>HO cobnoaaTb OCTOPOXHOCTb MPU MCMONb30BaHMK NOCaA04YHbIX MeCT npsimo 13 Github.

YroObI 7OOABUTH JIEMEHT TAOIHIIBI OMOIMOTEK MOocaIouHbIX MecT Tura Github, Heo6xoaumo B osie “TlyTh OMOIMOTEKN” yKa3aTh

BepHBIH BeO-aapec Github-penosuTopusi.

Hanpumep:



https://github.com/KiCad/kicad-library/wiki/Kicad-Library-Convention
https://github.com
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https://github.com/liftoff-sr/pretty_footprints

O6w1yHO Beb-anpec GitHub umeer criemyomtyo ¢opmy:

https://github.com/user_name/repo_name

B nosne ”Tun miarusa” HeoOXoauMo ykasath ~Github”.

IMoka3zaHHas Huke TabuMIa OMOIUOTEK MOCAMOYHBIX MECT COJAEPXKUT DJIEMEHT C MapaMeTpaMu 1Mo yMOJTYaHuo (6e3 TMOoaIepKKU
COW):

VYHukajabHoe umMs IIyTh OM6IHOTEKH Tun nuiaruaa ITapameTpnl Onucanne

github https:// Github ITocan.mecta ot
github.com/liftoft-sr/- Liftoff GH
pretty_footprints

1.3.8.1 COW —konupoBaHue npu 3anucu

Yro0bI akTUBHPOBATH (PyHKIHIO “KomrpoBanws rpu 3amvcu” (COW), HyxHO 1o6aBuTh omuio al low_pretty_writing_to_this_
B rpade "TlapameTpsl” 3/1eMeHTa TAOIHIIBI OUOIHOTEK MOCAAOUYHBIX MecT. dta omiwsi mogodHa “Tlytu 6ubaroTekun”, OHa yKa3bl-
BaeT Ha JIOKAJIbHOE XPaHWIHIIE U3MEHEHHBIX KON MTOCaJOYHBIX MECT, 3arpykeHHbIX u3 pernosutopus GitHub. [Tocagounsie me-
CTa, COXpaHEHHbIE 110 YKa3aHHOMY ITyTH, JOIOIHSAIOTCS OCTaBIIEiCs YacThI0 OCAJOYHBIX MECT AOCTYIHBIX TOJNBKO I YTEHUS U3
penosutopust GitHub, o6pasyst Takum obpa3om exunyio 6udmmoreky. [Ipu orcyrcrBun ykasanuoi omnuuu, GitHub-6nbimoreka
JOCTYyIHA TOJIBKO TSt uTeHHs. Ecim ke onmuus ykazaHa, TO BCe M3MEHEHHBIE ITOCAIOYHbIe MeCTa U3 3TO THOPUIHOH OUOIHOTEKN

OYIYyT COXPAHATLCA JIOKAIBHO B YKa3aHHBIA * . pretty-KaTajor.
P Y

Yactp nocanounsix Mect rudpuanoii COW-6ubnmorekun, Kotopast XpaHUTCs Ha github.com Beerga gocTyIHa TOJBKO ISl YTEHUS,
TO €CTh U3 He€ HEBO3MOXHO YJaJIMTh YTO-HUOY/b MM HEMOCPEICTBEHHO N3MEHHUTh KaKoe-JIM00 MOCajl0YHOe MECTO B YKa3aHHOM
GitHub-peno3uropun. B nocneyoiem onucaHui KOMOMHUpOBaHHbIe OUOIMOTEeKH OyayT Ha3biBaThes npocto “GitHub”, Ho mpu

9TOM MOAPA3YMEBACTCA, YTO OHU MO3BOJIAIOT JIOKAJIbHOE YTeHHe/3aMnch U ynaneHHmﬁ AOCTYII TOJIBKO IJIsI UYTEHUA.

B Tabmiiie HUKe TOKa3aH 3J1eMeHT TaOsuibl OUOIMOTEK MOCaIOYHBIX MeCT B KoTopoM 3asaHa COW-ommumst. 3aMeTsTe, pume-
HEHHas TIepeMeHHast OKpykeHus ${HOME } McHosbp3yeTcsi TOJIbKO B KavecTBe npuMepa. Karasor github.pretty pacriosioxkeH 1o
nytd ${HOME} /pretty/path. Beerna, ucnonp3ys onuuio allow_pretty_writing to_this_dir, HyxHo 3apaHee

CO3/1aBaTh yKa3aHHbIM Kataior ¢ cydpdukcoM .pretty.

VHukajabHoe ums IIyTs Ou6JIMOTEKH Tun nuiarua ITapameTpsbl Onucanne
github https:// Github allow_pretty_writHomumectdars_dirs
github.com/liftoff-sr/- S{HOME}/ Liftoff GH
pretty_footprints pretty/
github.pretty

[pu 3arpy3ke MoCaJjOYHOrO MecTa Beerna OyAeT OTJaBaThCsl MPEUMYIIECTBO JIOKATBHOW BEPCHH, Hal/ICHHOW B KaTajiore, yKa3aH-
HOM B onuuM allow_pretty_writing_to_this_dir. [Tocne nepBoro ke U3MeHEeHuUs NOCaOUYHOrO MecTa U COXpaHEeHusI

ero B JiokaiabHOM Katasiore COW-010IMOTEeKH ¢ IOMOIIbI0 PeakTopa mocajoyHbIX MECT, Ji0Oble OOHOBJICHUSI 3TOTO MOCaJOYHOTO



https://github.com/liftoff-sr/pretty_footprints
https://github.com/liftoff-sr/pretty_footprints
https://github.com/liftoff-sr/pretty_footprints
https://github.com/liftoff-sr/pretty_footprints
https://github.com/liftoff-sr/pretty_footprints
https://github.com/liftoff-sr/pretty_footprints
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Mecta u3 GitHub 6yayT HeqoCTyIHbL.

Bcerna co3naBaiite oTaeNbHbIE * . pretty-kaTanoru ais kaxaoi GitHub-6ubnmoreku, HUKOra He OObEUHSIITE UX, YKa3blBas
OJIMH Y TOT € KATaJIor IJIs1 HECKOJIbKUX OMOIHOoTEK. Takke He CTOUT UCIIONIB30BaTh OO * . prett y-kaTajor mjis onuua COW
B HECKOJIBKUIX 3JIEMEHTAX TaOJHIIBL. DTO MPUBEAET K IMyTaHUIle. 3HaYeHue oy allow_pretty_writing_to_this_dir
MOXHO JIOTIOJIHSATh IEPEMEHHBIMH CPEJIbl, UCIIONB3YsI CAHTAKCHC S { }, yKa3bIBasi IyTh TAKUM ke 00pa30M Kak 3TO JiesiaeTcs B rpage

"I1yTb OUOMHOTEKHU”.

1.3.8.2 Wcnonb3oBaHue pyHKLUM KONMUPOBaAHUSA NPU 3anucu oNs pacnpocTpaHeHUst NoCago4YHbIX MecT

Kaxkotii cmbict B COW? Ecnu nosib3oBatenu OyayT NepHOIMUYECKH OTIPABISTh CBOM UCIIPaBJIeHHbIE nocagouHbie Mecta u3 COW-
KaTaJIoroB ynpasJistionmm perosuropusi GitHub, To onu cMoryT 06HOBUTB ux Kornuu Ha GitHub. JIocTaToO4HO MPOCTO OTHPABUThH
oTaenbHble * . kicad_mod-daiiabl u3 ceoux COW-karanoros ynpasisioniemy pernosutopust GitHub. Tlocne nonydenus noa-
TBEpKICHUS O MPUHATAA U3MEHEHUI W BHECEHHS UX B PETIO3UTOPHIA, TIOTB30BATENh MOKET CIIOKOIHO YIAJIUTh CBOM JIOKQJTbHBIE
KOIUH TUX MOCAJ0YHBIX MECT U MCTIOJb30BaTh OOHOBJIEHHbIE YIaNEHHbIe Mocagounblie MecTa u3 GitHub-Oubnnorexku, 1oCcTymHOM
TOJIBKO 151 uTeHus. [1oJIb30BaTeNb JOKEH CTPEMUTBCS K TOMY, YTOObI KOJIMUECTBO ITOCAJOYHBIX MECT B ero JokaabHbix COW-

Kartajiorax ObUIO KaK MOXKHO MEHBIIIE, OTIPABJIsis KaK MOXKHO vallle CBOM Kormuu Ha https://github.com.

Monckaska

Tak>xe MOXHO NoMoub B pa3paboTke BUBNMOTEK MCMONb3ys NoKasbHbIE git-KOnu COOTBETCTBYHOLWMX BUBNMOTEK, NO4-
KNIOYeHHbIX Yepes KiCad-nnarviH. [Npegnarate U3MEHEHNS MOXHO HEMOCPEACTBEHHO YNPaBASIOWeEMy ohnLmManbHbIM
PEeNo3nTOprEM.

1.3.8.3 KswwuposaHue 3anpocos K Github

ITnarun Github moxer paboTaTh MEUICHHO, TaK Kak eMy TpeOyeTcs 3arpyxarb Bce OMOIMOTEKH U3 ceTi VIHTepHeT, npex/ie yeM

HNMH BOCITIOJIb30BATbHCA.

JL1st ycKOpeHHs 3arpy3Kd YAUIEHHBIX TOCA/I0OYHBIX MECT MOXHO HCIIOJIb30BaTh NginX, KOTOPHIA OyJeT KIIIMpoBaTh JaHHBIE U3
cepsepa github. Ero MoxxHO ycTaHOBHUTB JIOKAJIbHO MJIM Ha ceTeBou cepeep. [Ipumep KoH(pUrypanuy HAXOANUTCS B ICXOAHBIX KOAAX
KiCad B karasnore pcbnew/github/nginx.conf. HanGosnee mpocroii crocod 3acTaBuTh ero pabotath — 3aMeHUTh (aiii nginx.conf
CO 3HAYEHUSIMU IO YMOJYAHUIO HA YKa3aHHBIA BBIIIE U BHIIOJHUTh export KIGITHUB=http://my_server:54321/

KiCad, rae my_server —IP uau joMeH MalvHel, HA KOTOPOM BBIOJIHSIETCS NZinX.

1.3.9 BapwuaHTbl UICNONb30BaHUSA

brbamoTexn mocaloqHBIX MECT MOKHO CIEJaTh TI00ATbHBIMY WIIH CIIEIM(PUIECKUMHE IS 3arpyKEHHOTO B JAHHBI MOMEHT ITpO-
eKkTa. BuOmoTeKy, 3aHecEHHbIE B II00aIbHYI0 TaOJIMIly BCEraa AOCTYIHbL, a MH(GOPMALMs O HUX XpaHUTCs B (pailie fp-1ib-
table B JOMalllHEM KaTaJjore nosib3opatess. ['106anpHble OMOIMOTEKU MTOCAAOYHBIX MECT JIOCTYIHBI Jlake KOTza CIUCOK Lienei
MIPOEKTa Ha 3arpykeH. A Tabiuia OMOIMOTEK MOCaIOYHbIX MECT ITPOEKTa aKTUBHA JIMIIIb IJIs1 3arpyKEHHOTO (paiiyia CricKa LieTne.
Ta6mmua npoekta Xxpanurcs B ¢aitiie fp—1ib—table B TOM ke KaTajore, YTo 1 3arpy>keHHbINA B JaHHBI MOMEHT (paiiyl eyaTHON

riatel. [Tosb30BaTelb MOXET BHOCHTh OMOIMOTEKH B OOYI0 U3 TabIHII.

IIanee IMPUBEACHDBI MPEUMYIIECCTBA U HEJOCTATKH Pa3HbIX METOOB!:



https://github.com
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* MO3XHO OMnpee/uTh Bce OUOIMOTEKH B III00ATLHOM TabIMIIe, P ITOM BCE I0CaI0UHbIE MECTa Beeraa Oy 1yT IOCTYITHBI B KaXI0M

U3 [IPOEKTOB.
— The disadvantage of this is that you may have to search through a lot of libraries to find the footprint you are looking for.
* MOXHO OIpesiessATh TOJbKO HYXHble OMOJIMOTEKH B TaOJIHIIE TPOEKTA.

— The advantage of this is that you only need to define the libraries you actually need for the project which cuts down on searching.
— The disadvantage is that you always have to remember to add each footprint library that you need for every project.

¢ Taxe MOXHO OIpeeNsATh OUOIMOTEKH TTOCAJJOYHBIX MECT OTHOBPEMEHHO B 00enX TabJMIaxX, B INI00ATFHON M B TaOJIHIIE MTPO-

€KTa.

Bosnee ynoOHbIM BapraHTOM Oy/IET MCHOJIB30BaTh [MOOAIBHYIO TAOJHUILy AJIs1 ONpeesieHns OUOINOTEK, KOTOPbIe UCHONIB3YIOTCS
Be3ze, a crienuuyeckue GUOIMOTEKH, HyKHbIE TOJIbKO B KOHKPETHOM MPOEKTE, ONpele/siTe B Tabumiie npoekta. Ho, B mo6om

Cllydae, HeT CTPOrMX YKA3aHWi Kak MOJIb30BaTe b J0JKEH OMPEIENATh CBOU OUOITHUOTEKH.

1.3.9.1 Pe,D,aKTVIPOBaHVIe nocano4vHbiX MeCT HenocpencTtBeHHO Ha rneyarHow nnare
Ipu noGaBIeHUM MOCAJOYHOrO MeCTa Ha MEYaTHYIO TUIATY, BCe ero JIaHHble KOMUPYITCs B (a1 nevatHou wiathl (.kicad_pch).
STO 3HAYUT, UTO U3MECHEHHSI OMOIMOTEKH He OYIyT aBTOMATUIECKU OTPaKaThCsl Ha MEUYATHON TLIaTe.

TO TaK ke SHAYUT, YTO PEAAKTUPOBAHHE OTAEIJIBHOI'O IMOCAZOYHOIO MECTa MeYaTHOM IUIaThl HE 6yI[CT OTPaXX€HO Ha TaKOM XK€

IMoCaJ04YHOM MECTO U3 OUOIMOTEKH (TaK K€ KaK M Ha ApYyTrux ne4yaTHbIX IJIaTaX, UCIIOJIb3YIOIIUX 3TO MMOCAJ0OYHOE MCCTO).

K TOMY XK€, €CJIM UBMECHUTH NOCAJOUYHOE MECTO B 6I/I6HI/IOTCKC, TO IpU CJIEAYIOIEM €TI0 ﬂO6aBJ’[eHI/II/I Ha 11€4aTHy1o 1JiaTty, OHO 6y)1eT

OTJIMYATBCA OT TOI'O, YTO YKE€ YCTAHOBJICHO Ha IJIATE.

Monanckaska

Oﬁbll-IHO NOCTynatoT Tak. KOI‘IVIpy}OT BCE MCnosib3yemble Nocano4vHble MecTa B OT,EI,eJ'IbeII7I Karanor, HaXO,EI,FILIJ,VII7ICS| nona
CUCTEMOI KOHTPONS BEPCUIA, U TakuM 06pa3oM NpoekT obeperaeTcsi OT BOIMOXHbIX N3MEHEHUIA B cTaHOAPTHbIX 616-
nmoTekax unm bubnmoTtekax nonb3osatens. Takxe, 370 No3BonseT cobpaTb Bce HeobxoamMMble pecypchbl Anst NOCTPo-
€HVsl MeyaTHol NnaTthl B OLHOM MECTE M PacrpoCTpaHsiTh nx 6e3 npobnem.
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naBa 2

OCHOBHbIE€ UHCTPYMEHTDI

2.1 KomaHabl 1 naHenu MHCTPYMEHTOB

B Pcbnew koMaH[bI MOKHO BBITIOJIHATH Pa3HBIMU CIIOCOOAMU C IIOMOIIBIO:

* MEHIO B BEpXHEl 4acTH [JIaBHOTO OKHA
* BEpXHEel MaHeIn HHCTPYMEHTOB

* IIpaBOl NaHeJX MHCTPYMEHTOB

* JIeBOW MaHEJN WHCTPYMEHTOB

e MBIIM (KOHTEKCTHOE MEHIO). A NIMEHHO:
— The right mouse button reveals a pop-up menu the content of which depends on the element under the mouse arrow.

e KJIaBHATYpHl ((PyHKLUMOHAJIBbHBIE KIABUIIM F1, F2, F3, F4, Shift, Delete, +, -, Page Up, Page Down u [lpo6emn).

KnaBumia Escape UCNob3yeTcs B OCHOBHOM IS ITPEephIBAHMSI TEKYIIEN ONepalii.

Ha 1/1306pa>1<eH1/H/1 HWKE BUAHBI HEKOTOPBIE JIEMEHTBI I/IHTepq)eﬁca OTKPBbIBAIOIIXE OJOCTYII K KOMaHdaM:
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2.2 YnpasneHue MbILLbIO

2.2.1 OCHOBHbIe KOMaHObI

¢ JleBast KHOIIKa

— Single-click displays the characteristics of the footprint or text under the cursor in the lower status bar.

— Double-click displays the editor (if the element is editable) of the element under the cursor.
* CpenHsist KHOIKa (KOJIECO)

— Rapid zoom and some commands in layer manager.

— Hold down the centre button and draw a rectangle to zoom to the described area. Rotation of the mouse wheel will allow you

to zoom in and zoom out.
e IIpaBas kHOIKa

— Displays a pop-up menu

2.2.2 Pab6bora c 6nokamu
.HIO6£1H n3 onepam/lﬁ 10 HepeMCHICHI/IIO, OTpa)KCHI/IIO, KOHI/IPOBaHI/IIO, BpaHICHI/HO nu YJIlEUICHI/IIO 6HOKa IlOCTyHHa B KOHTCKCTHOM
MCHIO. HOHOJIHI/ITSHI)HO, O6IIaCTI>, BbI,I[eHeHHyIO 6HOKOM, MOKHO MaCLHTa6I/IpOBaTI> BO BCé OKHO.

KOHTyp 6J10Ka nepeMeracTca BMECTE C MBIIIbIO MTOKa HaXXaTa Ji€Basd KHOIIKa MBIIIHN. Komana BBINOJHUTCS KaK TOJBKO KHOIMKA

OyzeT oTmyIIeHa.

ITyTéM HaxaTusi OHOW U3 KIaBUII-MOAUGHUKATOPOB Shift, Ctrl, uin 06eux BMeCTe, IPH BbIICTICHUH OJIOKA, aBTOMATUYECKU

BBIOMPAIOTCS ONEPALMK 110 OTPAXKEHUIO, BPAILIEHHIO WU yIAJIEHHIO, KaK TI0Ka3aHo B ClledyIoIe Tabmue:
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HeiicTBue PesyabTar

Haskara neBasi KHOIIKa MBIIIH [Mepememenue 610ka

Hasxarel Shift uieBast KHONKa MbIIIN Otpaxenue 6710Ka

Haxatel Ct rl v leBast KHOIIKA MBIIIA IMoBopor G10ka Ha 90°

Haxatel Shift, Ctrl u JieBasg KHOIKA MBIIIU Vnanenue 6j10Ka

Haxata cpeHss KHOIKA MbIIIH MacmrabupoBanue 6J0Ka BO BCE OKHO

[pu nepemerieHny 610Ka:

* IleperackuBaiite 60K B HOBYIO NO3HLIHIO U C IIOMOILLBIO JIEBOW KHOIKH MBIIIH PACTIONIOKUTE JIEMEHTHI.

* YroOsl MpepBaTh ONEpPAIUI0 UCTIONB3YHTE MPABYI0 KHOIMKY MBI U BbIOepUTe MyHKT “OTMeHa 6J0Ka” B KOHTEKCTHOM MEHIO

(M HA)KMUTE KJIaBuILy Esc).

Ecmmu IIpA BbIACJICHUU 0JI0Ka He OblLla Haxara HU OJlHa U3 KHaBI/II_H-MOJII/ICI)I/IKaTOPOB, HCHOHL3yﬁTe MpaByl0 KHOIIKY MbIIINU JI4

BbI3OBA KOHTEKCTHOI'O ME€HIO U BI)IéOpa H€06XOHI/IMOFO HCﬁCTBI/IH.

HpI/I KaX10M BBIACJICHUN 0JIOKA MOKHO OIrpaHUYUTDH BLI60p QJIEMEHTAaMM, TUIIBI KOTOPBIX OTMEYEHBI B MOABJIAIOIIEMCA JUAJIOTOBOM

OKHE.

2.3 Bbibop wara ceTku

B nporiecce TpaccupoBKH Kypcop nepeMeraercs 1o cetke. E€ MOXKHO BKJIIOUUTh WM BHIKJIIOYUTH MCHOJB3YS KHOMKY Ha JIeBOU

NaHeJIn THCTPYMEHTOB.

Joboit HpCHYCTaHOBHCHHBIﬁ WJIM TI0JIb30BATEIbCKHI IIIaT CETKA MOKHO BBI6paTL M3 KOHTEKCTHOI'O MEHIO WJIM BbINIAJAIOMICTO CITUC-

Ka Ha BepXHEeH MaHeM MHCTpyMeHTOB. Llar mosib30BaTebcKOM CeTKH 3a1aétcs yepes MeHio Pasmepsl — CeTka moJib30BaTess.

2.4 MacwrabupoBaHue

MaciiTa® MOKHO U3MEHHUTh UCIIOJIb3Y$ JII0OOW U3 CIEAYIOLIHUX CIIOCOOOB:

* Uepes KOHTEKCTHOE MEHIO (MCIIOJIb3Ysl PABYI0 KHOIKY MBIIIIH), BLIOPAB IMyHKT C HY)XHbIM 3HAUEHUEM.

* Hcnone3ys cnepymonpe (PyHKIMOHATBHBIE KJIABHIIIH:

F1: Enlarge (zoom in)

F2: Reduce (zoom out)

F 3: Redraw the display

F4: Centre view at the current cursor position

® Bpamaﬂ KOJIECO MBIIIN.

e 3axaB CPE€IHIOI KHOIIKY MBI U BbIACJIUB MMPAMOYT'OJIbHYIO 00J1aCTh U1 yBEJIMYCHUA BO BCE OKHO.
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2.5 OrtobpaxeHue KOopauHaT Kypcopa

KOOP,III/IHaTI)I Kypcopa OTO6pa>KElIOTCH B IIIOﬁMaX WM MUIJIMMETpPaAXx. E,I[I/IHI/II_ILI HU3MEPECHUSA BBI6I/IpaIOTC$I C TIOMOIIBIO KHOIIOK In

WM mim Ha JIEBOU MaHEeI HHCTPYMEHTOB.
HezaBucumo ot BHIOpaHHOU equHUIIL n3Meperust Pcbnew Beerna pabotaer ¢ Togroctsio 1/10 000 mrofima.

Ha undopmanioHHO! naHeu B HUKHEH YacTh OKHa OTOOpakaeTcsl:
* Tekyilee 3HaueHUE MacCIITa0A.

* AGCOMIOTHBIE KOOPAUHATHI Kypcopa.

* OTHOCHTEJIbHBIE KOOPANHATH Kypcopa. 3aMeThbTe, OTHOCUTENIbHBIE KOOPAMHATHI (X,y) MOkHO ycraHoBuThb B (0,0) B mo0oii mo-
3WIMK HaXaTHeM KJiaBunm npodedt. [locne sToro, noyoxeHue Kypcopa OyaeT 0ToOpaxkaTbCs 0 OTHOIIEHHIO K 9TOMY HOBOMY

LIEHTPY.

JIoTIOTHUTENIPHO, OTHOCUTEJIBHBIE KOOPMHATHI Kypcopa MOTYT OTOOpakaTbCs B MOJISIPHBIX KOOpAMHATax (paxuyc + yron). OHu

BKJIIOYAIOTCA M BBIKJIIOYAIOTCA C IIOMOIIBIO KHOIIKH Ha JIEBOH MaHeJn HUHCTPYMEHTOB.

£10,00 X 131,750000 Y 84,250000 dx 5,250000 dy 1.250000 dist 5,397 M1

2.6 YnpaBneHue c KnaBnatypbl

MHoxecTBO KOMaH/] MOKHO BBITIOJIHATH MIPAMO C KJIaBUATYPBhI. PCFI/ICTP CHMBOJIOB HE IMeeT 3HaueHU . BoJIbITMHCTBO KOM6HHaHI/Iﬁ

KJIaBHII YKa3aHO B MEHIO. HCKOTOpIJIe ropA4ue KJjIaBUIIM TaM HE YKa3aHBbI:

* Delete: YAQUIATH TOCAJOYHOE MECTO WIU HOPOXKKY. (,ZZOCWZynHO MOAbKO 8 pexcume pacnonoiHCeHust NOCAOOUHBIX MeCh UMU

odopoicex)

¢ V:B pexuMe J00aBJIEHUS HOPOKEK MEPEKIOIACT pa@O‘II/Iﬁ CJI0M Wiv J0OaBIIsAeT NEpEXOoJHOE OTBEPCTUE, €CIIN HaYaTa ITPOKJIaIKa

JOPOKKH.
* + ¥ —: TIEPeHTH Ha CIEAYIONIIA WIIH MPEABIAYIANA CJIOH.
* ?2:0TOOPa3UTh CIUCOK BCeX KOMOMHAIIMIA KJTaBHIIL.

¢ IIpo6en: COPOCUTh OTHOCUTEIIBHBIE KOOPIUHATHL.

2.7 Onepauuu Hap 6nokamm

Jliobast U3 ornepanuii 0 NepPeMeIleHNI0, OTPAXEHHUIO, KOMPOBAHMIO, BPALLIEHHUIO U yJaJeHHI0 OJI0Ka JOCTYITHA B KOHTEKCTHOM

MeHI0. JloToTHUTENBHO, O6J'IaCTb, BBIZICJICHHYIO 6J'IOKOM, MOXHO MaCIJ_ITa6I/Ip0BaTb BO BCE OKHO.

KOHTyp 6110Ka TNIEPEMEMAETCA BMECTE C MBIIIIBIO TIOKA Ha)kaTa JIEBasA KHOIIKA MBIIIN. KomaHnga BBITOTHUTCS KaK TOJBKO KHOIKA

OyzeT OTMHyIleHa.

l'[yTé'M HaXaTHsl OOHOHN W3 KnaBI/ILH-MonI/Iq)I/IKaTopOB Shift, Ctrl, obeux BMecTe wm Alt, MpHY BBIACTICHUN 0JI0OKa, aBTOMATH-

YEeCKH BBIOMPAIOTCS ONEpPaLUK 10 OTPAKEHUIO, BPAILICHHUIO, YIAICHHUIO WM KOMMPOBAHMIO, KaK MOKA3aHO B CJEAYIOLIeH Tabnuie:
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HeiicTBue PesyabTar

Haskara neBasi KHOIIKa MBIIIH [Mepememenue 610ka
Hasxarel Shift uieBast KHONKa MbIIIN Otpaxenue 6710Ka
Haxatel Ct rl v leBast KHOIIKA MBIIIA IMoBopor G10ka Ha 90°
Haxatel Shift, Ctrl u JieBasg KHOIIKA MBIIIN Vnanenue 6j10Ka
Haxatel A1t 1 eBast KHOIKA MBIIII Kormposanue 6;10ka

IMocne BoiieneHus 610ka OyAeT MOKa3aHO JUATIOrOBOE OKHO, B KOTOPOM MOKHO OIPE/IE/IUTh THIIBI 3JIEMEHTOB, K KOTOPbIM OyzieT

MpUMEHEHA Oriepanus.

Jobas u3 NEPEUYUCIICHHBIX KOMAH MOXKET OBITh npepBaHa C MOMOLIbI0 KOHTEKCTHOIO MEHIO WM HAXAaTUEM KJIABUIIH Escape

(Esc).

BoqHble onepaguu

MapameTphl

[ |BrnoumTe nocap.mecTa [ Br0HMTE 3MEMEHTEI TEKCTA

& BrnwunTe 3abnokvpoBaHHLe Nocad.MecTa & BrawunTe pucyHku

[ BrnoumTe DopoXKu [ Brnw4uTE cnoil KoHTYpa NAatsl

B BrAoYMTE 30HBI & OTobpamaTs BHOGPaHHLIE 3MEMEHTEI MPW NEPEMELLIEHNI

BKAKYUTE 3NEMEHTEl Ha HEBMAWMMEIX CNOAX

% OTMEHWTE {j DK

2.8 dopmar egMHUL, U3MepeHns

B nmomnax BBO/la JUAJIOT'OBLIX OKOH I10JIb30BATE€JIb MOXKET 3a/laBaTh pa3Mephl B ,HIOfIMaX Wi MUJJIMMETpax. E,HI/IHI/II_ILI N3MEPECHUA
in mm
. — —

B OCHOBHOM OKHE€ MOJKHO NEPEKJII0YAaTh C NTOMOIIBIO KHOIIOK: . HezaBucumo ot 9TOI0, MOXHO UCIIOJIb30BATh J'[IO6yIO

CANHULY UBMEPEHUS ITPU BBOJE HOBOI'O 3HAYCHMA.

HOCTyHHbIe €IUHWIBI U3BMEPEHUS:

1 in 1 mrofim

1” 1 morim

25 th 25 THICAYHBIX JOMMa

25 mi 25 mu (ThICSTYHASA I0iiMa)
6 mm 6 MIJLTUMETPOB

HpaBI/ma HCIIOJIb30BAHUA:

¢ Jlomyckaercsi HalM4Ke MpoOeoB MeXIy YUCIIOM U eIMHHULIEN H3MEPEHusI.
* TosbKO MepBbIe ABa CUMBOJIA B HA3BAHUM €UHUIIBI M3MEPEHNS NMEIOT 3HaYCHHE.

B CTpaHax, UCHOJIb3YIOIINX B KAYECTBE AECATUYHOIO PA3ACIUTEIA CUMBOJI OTJIMYHBIA OT TOYKH, BCE PaBHO MOXXHO MOXHO HC-

MOJIb30BaTh TOUKY (. ). T.e. 1, 5 u 1.5 3KBUBaJICHTHBI, HANTpUMeEp, BO PpaHIUU.
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2.9 [naBHOe MeHIo

I'maBHOEe MeHI0 MpeaocTaBisieT JOCTYN K KOMaHgaM Haj (aiiyiamu (3arpy3ka ¥ COXpaHeHHe), HACTPOWKM MapaMeTpoB, MevaTH,

YepueHHIO 1 (haiiyiaM IOMOIIIH.

|mat71n Mpaeka MpocMoTp Pa3mecTWTe TpaccKMpoBaTe HacTpoliku Pasmepsl  MHCTpyMmeHTel  [paBvna NpoekTUpoBaHuA Crpaeka

2.9.1 MeHio Pann

@ain | Mpaeka [MpocmoTp PasMecTWTe TpaccupoBaTe  HacTp

| Hoeaa nnata
I]HH OTKpPBITE ANaTY Ctrl+L
j OTKpEITE HEOGEHEE v
o DobaewTe NNaTy

lfr ; &
3! MmnopT He Kicad daiina nnaTel

{5 CoXpaHMTe Kak Shift+Ctrl+S

BepHyThCA K NocnegHeil pesspeHoi Komun

\‘; Cnactu

“ Dainel Npovn3soacTBa J
Wy VmnopT 5
¢ IKCnopT L]

I:g HacTpoiiki cTpaHnLEl
b MeaTh

= JKCMopT SVG

ﬁ HYepTuTh

&? ApXWBWPOBATL NOCad.MecTa ]

EET 0 Ctrl+Q

MeHto (aiin o3BOJISAET 3arpy:KaTh U COXPAHATh (pailsl MeYaTHBIX IUIAT, a TAKXKe MPOU3BOJUTH UX Mevath U yepyeHue. C ero nomo-

LIbI0 MOXKHO BBITIOJIHUTB 9KCHOPT IUIaThl B (haita popmata GenCAD 1.4 1151 aBTOMaTU3MPOBAHHON MTPOBEPKU.

2.9.2 MeHro lNpaBka

ConepxuT o0IIre KOMaHIbl PeAaKTUPOBAHUS:
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Mpaeka [MpocmoTp PasmecTWTe TpaccuMpoBaTe HacTpob

'ﬁ' YaanuTe
(:,‘ Haiitu Ctrl+F

#'\o_ PeﬂaKTb‘lpOElaTh BCe OOPOMKA 1 Nepex.oTe.

'T'I ¥CTaHOBWTE pasMephl Nonei nocapg.mMecTa

[~
& OBMeHATE chnon

nobaneHoe yoaneHue

T OumcTka mopoxek 1 Nepex.oTa.

2.9.3 MeHio lNpocmoTp

ITo3Bonser:

* Tlokazatw/cripsitath MeHekep CIOEB (B KOTOPOM MOXHO YCTAHOBHUTH L[BET OTOOPAKEHHSI KAX/I0rO U3 CJIOEB U IPYTHX dJIeMeH-

TOB; TaKK€ MO3BOJISIET CKPHIBATh HEKOTOPHIE JIEMEHTHI).
* ITokazaTh/CKpBITh MAHENb UHCTPYMEHTOB [yist paboTtbl BU-curnanamu.
* 3amycTuTh MPOCMOTPIIUK OMOIHUOTEK WK 3D-MPOCMOTPIIMK
* V3menuts MaciTabd
* HacTpouts ceTky U eUHUIIbI U3MEPEHHUs

* BriOparh pexkum 0ToOpakeHUsl MM KOHTPACTHBIN PEKUM

MpocmoTp | PasmecTuTe TpaccupoeaTe Hact

@ MacwTab no 3kpaHy Home

O MNepeprcoBaTh
_! MpocmoTpwmk 30D Alt+3
Cnvcok Lenei

* YcTapeBlwee oTobpaxeHne F9
OTobpameHne yepes OpenGL F11
OTobpameHne yepes Cairo F12

CO,[ICp)KI/IT KOMaH bl MaCH.ITa6I/IpOBaHI/IH nu 0TO6pa)KCHI/I€ B 3-X MEPHOM BHU/IE.

2.9.3.1 3D-npocMOTpLUUK

OTKpBIBaeT OKHO JUIsI IIPOCMOTpA MevaTHO! 11aTel B 3-x MepHOM BHze. [Ipumep:
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@aiin  HacTpoiku

Crpaeka

A 9Qa0atki s %% €288 ®

Bpema nepesarpyakn 0,405 ¢ dx 0,00 dy 0,00

2.9.4 MeHI0 YCTAaHOBKM

[IpenocraBisieT JOCTYI K IByM JIHAJIOTOBBIM OKHAM:

* Hacrpoiika c/o€B (KOJIM4eCTBO, BUIMMOCTh U HA3BAHUS).

* [IpaBka IpaBWJI TPOSKTUPOBAHUS (pa3Mephl JOPOXKEK, 3a30POB U MEPEXOJHBIX OTBEPCTHIA).

OueHb Ba)XHOE MEHIO, TIO3BOJISIET HaCTPOUTH:

 Pasmeps! Hagmmicel 1 UPHHY JIMHAN [T YepUYEHHUSL.

® Pa3MepI)I Y MapaMeTpbl KOHTAKTHBIX TJIOIIAI0K.

¢ VcTaHOBUTH OOIIME 3HAYEHUS IS CJIOEB NasJIbHOM MACKM U NAsIbHOM ITACTHI.

2.9.5 MeH0 Pasmectutb

YcTaHoBKKW | PasmecTWTe TpaccupoBaTh

Mpaswuna NpoeKTUPOBaHKUA...

T TekcT W rpaduka...

@ CBOMCTBA KOHT.MMOLWAN0K. ..

HacTpoiika cnoés...

=
fo=s) 3330p MacKW KOHTaKTHLIX MACLWAA0K. ..

j Oudh.naphi...

COHCP)KI/IT T€ )K€ KOMaH/Ibl, YTO U IIpaBas MaHeJIb UHCTPYMCHTOB.

Mpot
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2.9.6 MeHio TpaccupoBaTtb

Pa3sMecTUTe | TpaccWpoBaTe HacTpoiiku

E:::] Mocag.MecTo
\\ Iopoxka

B 2o

S ——
T TekcT

e

() oxpyrocts

FEen
i} JIAHWA AW NoMIoH

|.'5-| Pasmeptl

'e' Layer Alignment Target

Pazmepsl

$ Cmewerve gaa CBEPMOBKN 1N PasMELLEHNA

+ HadyanbHble KoopOWHaTEl CETKW

COJ]GP)KI/IT KOMaH/bl TPACCUPOBAHUA MeYaTHOM ILJIaTHI.

2.9.7 MeHro lNpoBeputb
ITo3Bonser:

* TIpocMoTpeTs clMCOK Lienei

* 3amycTUTh MHCTPYMEHT N3MEPEHHs

TpaccupoBaTe | HacTpolikn

\-\ OpVHOYHARA OOpOMKa

j Dudb.napa

PasmMephl

™o
|‘_'_1 HacTpoWTE OAMHY OOPOMKM

ﬂ HacTpouTs ONWHY Avd.Napsl

WHCTE
0

ift+X

WHCT

W HacTpouTe nepekoc/dasy oud.napel

* 3anycTuTh MPOBEPKY MPaBHJI MPOSKTUPOBAHUS

2.9.8 MeH0 NUHCTPYMEHTDI

ITo3Bonser:

MpoeepuTh | MHCTpyMeHTHl HacTpoiku

CnMcok uenen

% WNamepuTh

Crpas

:& MpoBepWUTL NPaBKNa NPOSKTUPOBAHWA...

* OTKpBITh JMAJIOT 3arpy3KH CIHCKA LEeTer
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* OOGHOBUTH IIEUATHYIO TIJIATy HA OCHOBE CXEMBbI

* OOGHOBUTH IIOCAJOYHBIE MECTa M3 OUOIHOTEKH

» Hauarb coBmecTHyI0 paboty c FreeRouter

* OTKpBITH KOHCOJB 151 pabOTHI ¢ python-ckpuntamu
* 3anycTUTb BHEIHUE [1IarUHbI

WMHcTpyMeHTRl | Mpaewna npoekTUpoBaHua  Cn
gﬂ OBHOBWTL MNaTy CO CXEME

ey .

i 38TPY3UTE CMIMCOK LEenen

' Beibop napbl cnoés

ﬁ MpoBEpMTE NPABEMAA NPOEKTMROBAHUA

@ FreeRoute
@ KoHcons ckpunToB

%
&g BHelWHWe NnarnHbl ¥

2.9.9 MeHro Hactpomnku

HacTpoikn | Pasmepel WHcTpymeHTel  [Npagwna npc

ﬁ' MacTep gobaeneHna BubnwoTek nocag.mecT
MeHegxep BubnuoTek nocad.mecT

E HacTpoika nyTen

# 3arpyzyuk 30 copm

’ CKpLITE MEHeO¥ep CNoEB

I.IU CKpLITE NaHens WHCTpyMeHTos CBY

{?} 06LWKWe HacTpoRkKn

+
OTobpasUTe M CKPhITh

\-\ VIHTEpaKTUBHLIA TPACCHUPOBLLMK

'ﬁ YCTaHOBWUTL A3LIK

ﬁ MapaMeTphl MKDHOK

ﬁ OnuMK ropAYUX KNaeuL

% COXPaHWTL HACTPONKIA

Ef\{“:l} 3arpysuTb HACTPOWKN

ITo3Bonser:

* BriOuparh OUOIMOTEKU MTOCAJOUHBIX MECT.
* VIpaBiasTh OCHOBHBIMU HACTPOHKAMH (€MHUIIAMA U3MEPEHHS U T.IL.).
* VrpaBJisTh MPOYMMHU HACTPOHNKAMU OTOOPAKEHUSL.

» CospaBarh, peJaKTUPOBATh (M Niepe3arpyxkathb) (aii KOMOMHAIIMI KIIaBUII.
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2.9.10 MeHo CnpaBka

HpeHOCTaBJIHCT JOCTYII K PyKOBOACTBY IOJIb30BATEJIAA U JUAJIOTOBOMY OKHY CO CBEACHUAMU O HpOFpaMMC).

2.10 BepxHsiI9 naHeNnb MHCTPYMEHTOB
ra na”esb MMPEeaOCTABJIACT JOCTYII K INTaBHBIM KOMaHAaM Pcbnew.

I - o | =R R qd & & & Momosanteop - BEH @

DNopoka: 0.250 MM (9,84 mun} = + | Mepex.oTB.: 1,40 MM (55.0 mun)/ 0.64 mm (25,0 man) * & % CeTka: 0,6350 mm (25.00 mun) = MacwTab 1,38 =

Ii' . Co3nath HOBYIO M€YATHYIO ILIATY.

Ii' E OTKpBITh CYILIIECTBYIOIIYIO MIEYATHYIO IJ1aTYy.

C CoxpaHUTh MeYaTHyIo IUIaTy.

:IE Bribop opmara nucra U u3MeHeHue napamerpos aiina.
}Illl
e OTKpBITh PeakTop mocaiouHbIX MeCT TS peJaKTHPOBAHUS TIOCATOYHBIX MECT U3

OMOJMOTEKY WJIM U3 TUIATHL.

=

OTKpHTb HpOCMOTpH.II/IK MOCAJOYHBIX MECT AJIsSI TPOCMOTPA IMMOCAJOYHBIX MECT U3

OUOIMOTEKH VI U3 TIATHL.

Ormena/IloBTop nocnenHeit komauasl (1o 10 mir.).

OTKp])ITI) Jualjior 1neyartu.

OTKprTI) ArajIor YepuycHus.

YBenumuuth Ui YMEHBIINTD Maciirad (HO OTHOHMICHUIO K HEHTPY OKHa).

OGHOBHTH U300paXEHHE.

Bwmectuth B OKHe.

L2008 Al
O

Haiitu nocagoyHoe MeCTO MM TEKCT.

P
-l‘*-.

O06paboTka criicka 1erel (BbiOop, CYMTHIBAHUE, TECTUPOBAHUE M KOMITHJISILINS).

IIposepka npasun npoektupoBanus (DRC): ABromaTrueckas MpoBepKa JOPOKeEK.

o

H & ;

Composant (PgUp)

Bri6op pabodero ciios.
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Br160p napsli c10€B (1151 IEPEXOAHBIX OTBEPCTHR).

.
L

Pexnm mocagouHbIX MECT: IpyU aKTUBAIUN IlO6aBJ'[HCT KOMaHbl B KOHTCKCTHOC MCHIO

TS 00paOOTKH TIOCATOYHBIX MECT.

Pexum TPAaCCUPOBKU: ITPU aKTUBAIUN )IO63.BHHCT KOMaHbl B KOHTCKCTHOC MCHIO J1JIs

Ppa3sBOAKHN IeYaTHOH IIIaThl.

[Ipsamoit goctym Kk TpaccupoBiuKy Freerouter.

:
®
=

INokazaTs/CKpbITh KOHCOJIb CKPUNTOB Ha si3bIke Python.

2.10.1 BcnomorarenbHas

naHeJ/lb MHCTPYMEHTOB

Jopoxka: 0,250 MM (S

Mepex.oTB.: 1,40 MM |

B84 mun) * =

BrI60Op MIMPHHBL 71 HOBBIX JOPOKEK.

55,0 mun)/ 0,64 mm (25,0 man) * =2

Bri6op pasmepa [U1sl HOBBIX IIEPEXOIHBIX OTBEPCTU.

==
=

CeTka: 0,6350 mm (25

MacwTab 1,38 -

ABTOMAaTHYECKas MOACTPONKA INMPUHBI JOPOKKH: €CJIM aKTUBHA, INMPUHA HOBOM
JOPOXKH, KOTOpasi HAUMHAETCS U3 CYLIECTBYIOLIEH, OyJeT yCTaHOBJIEHa PaBHOM
HIMPUHE CYIIECTBYIOLIEH.

00 miun) 2
BriOop 1ara ceTku.

Bri6op macirada.
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2.11 [lMpaBasi naHeNnb UHCTPYMEHOB

Sta naHeIb MMPEeAOCTABJIACT JOCTYII K UHCTPYMEHTAM PEAAKTUPOBAHUS MEYATHBIX IJIAT B Pcbnew.

3

Select the standard mouse mode.

Highlight net selected by clicking on a track or pad.

G

Display local ratsnest (Pad or Footprint).

Add a footprint from a library.

Placement of tracks and vias.

B s 6

Placement of zones (copper planes).

Placement of keepout areas ( on copper layers ).

Draw Lines on technical layers (i.e. not a copper layer).

Draw Circles on technical layers (i.e. not a copper layer).

Draw Arcs on technical layers (i.e. not a copper layer).

Placement of text.

Draw Dimensions on technical layers (i.e. not the copper layer).

% E &P QU BB e rii

Draw Alignment Marks (appearing on all layers).

-
w®

€ % 12 Q

.'.I.' -
slas

P

Delete element pointed to by the cursor

Note: When Deleting, if several superimposed elements are pointed to, priority is given to the

smallest (in the decreasing set of priorities tracks, text, footprint). The function "Undelete” of the

upper toolbar allows the cancellation of the last item deleted.

%

Offset adjust for drilling and place files.

Grid origin. (grid offset). Useful mainly for editing and placement of footprints. Can also be set in

Dimensions/Grid menu.

* Pa3menienne nocajoyHbIX MECT, JOPOKEK, 30H MU, TEKCTOB U T.IL.
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¢ Tloaceerka 1enen.
* CozgaHue HagNuced, rpapuIecKrx JMEMEHTOB U T.11.

® y,[[a.TIeHI/IC JICMECHTOB.
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2.12 JleBasi naHeNnb UHCTPYMEHTOB

Sra naHeJb MO3BOJISIET YIPABIATh OTOOpaKEHHEM U 3J1eMeHTamMH rpadudeckoro narepgdeiica Pcbnew.

L

o o
(o=

ZW =0 908G

ZEW A0 BB

urns DRC (Design Rule Checking) on/off. Caution: when DRC is off incorrect connections can be

made.

Turn grid display on/off Note: a small grid may not be displayed unless zoomed in far enough

Polar display of the relative co-ordinates on the status bar on/off.

Display/entry of coordinates or dimensions in inches or millimeters.

Change cursor display shape.

Display general rats nest (incomplete connections between footprints).

Display footprint rats nest dynamically as it is moved.

Enable/Disable automatic deletion of a track when it is redrawn.

Show filled areas in zones

Do not show filled areas in zones

Show only outlines of filled areas in zones

Display of pads in outline mode on/off.

Display of vias in outline mode on/off.

Display of tracks in outline mode on/off.

High contrast display mode on/off. In this mode the active layer is displayed normally, all the other

layers are displayed in gray. Useful for working on multi-layer circuits.

Hide/Show the Layers manager

Access to microwaves tools. Under development
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2.13 KOHTEeKCTHOe MeHIo

H_[CJ'I‘{OK npaBoﬁ KHOITKOM MBIIIY BBI3BIBAET KOHTEKCTHOE MeH0. Ero COICPIKUMOEC 3aBUCUT OT IJIEMECHTA, Ha/l KOTOPbIM OBl pas-

MELIEH Kypcop.

KoHTekcTHOe MeHI0 MpeA0CTaBIsAeT MITHOBEHHBIN IOCTYII K:

» MHcTpyMeHTaM ynpaBiieHus n300paxeHneM (LEeHTPoBaTh [0 Kypcopy, MacIITaOupOBaHuUe).
 IlTapamerpam ceTku.

e A TaKXK€, ICTYOK npaBoﬁ KHOIIKOW MBIIIIH IO DJIEMEHTY MO3BOJIACT PEAAKTUPOBATH €0 YaCTO UBMEHACMBIC IMTapaMETPhI.

Ha cieaymmux I/I306pa)KeHI/IHX 6y)1eT IIOKa3aHO KaK MOJKET BBIIIAACTh BCIUIBIBAIOIIEC OKHO KOHTEKCTHOIO MCHIO.

2.14 BO3MOXHble peXuMmbl

CyIJ_[eCTByeT 3 PeKUMa, B KOTOPBIX UCHOJIB3YETCA KOHTEKCTHOC MEHIO. B kaxaom u3 3Tux PEKUMOB KOMAHbI HO6aBJ’[${IOTCH nim

YAQTAIOTCA U3 BCIUIBIBAIOIIETO MEHIO.

o e

ey BBIKJIIOUEHBI HopmanbHeiil pexum
FI%

8% pxmouéH Pexum nocagoyHbIX MecT
i ! BKJIIOYEH Pexum tpaccupoBku

2.14.1 HopmanbHbIN pexum
¢ KonTekcTHOE MeHI0 Oe3 BBIJICJICHHBIX 3JICMCHTOB!

1{-’ HaliTW U NepemMecTUTe Nocad.MecTo
\—\ HauaTe nopoky

f*’ BriBOp WMPWHE! [0 OMKNA v

"_# Bribop paboyero cnoa

Uentp Fd
@)\ YaenmunTe F1
Q YMEHELWIUTE F2

O MepepucosaTe
@ AeTomacwTalb Home

Bribop macwTaba v

S+ Buibop ceTkm "

K 3aKpPLITE

¢ KoHTeKkcTHOE MEHIO 151 JOPOKKHU:




Pcbnew

28/143

\-\ Ha4aTe noposky

]

-&. MepeTaumTs CerMeHT, COXPaHAR HaKMoH
)i-\ﬁ MepeTawmTs CermeHT

r OyBaukat

4}? MepemMecTuTh TOHHD

mm

0 Co3A3Th Maccus AOpOkKEK
\\/ o

/% Pa3sopeath Aopoxky

g Buibop paboyero cnos

+ WM3MEHUTE WWPMHY OTPE3Ka
,*, W3MEHUTE WP MHY A0POMKA

BuiBop LWKWPUHEI AOp

ﬁ' ¥OanuTe

*{ PenakTWpoBaTh BCE OOPOMKA W MEPeX.0TB.

t’ ¥CTaHOBWUTE dhnar

4{-’ HaliT 1 nepeMecTuTk Nocag.MecTo

LenTp
Q Yeenuynte
Q YMEeHbIINTE

G MepepucosaTh
@ AsTomacwitab

@ Buibop macwTaba

Buibop ceTku

x 3aKPhITE

¢ KOHTEKCTHOE MEHIO /IS TOCAJOYHOr0 MecTa:

US Ha Composa

4{-‘- HaifT1 1 NepemMecTMTs Nocag. MecTo
\-\ Ha4aTk OopoMky

,*I BriBOp LUIMPUHEI OPOMXKI

g Buibop paboyerc cnon

LexTp
G—l YBenn4uTh
Q YMEHBLKTE

C¥ nepepucosats
@. AgTomacwTab
Q Bribop macwTaba

Buibop ceTkun

x 33KpPLITE

2.14.2 PexuMm nocagoyHbIX MecT

Te xe ciyyan, HO B peKMMe MOCAJT0YHBIX MECT: m

e KoHTeKCTHOE MeHI0 Oe3 BbIJICJICHHBIX 3JIECMCHTOB:

Ctrl+D

Ctrl+M

Ctrl+N

*

F4

F1

F2

F3

Home

ABTOWWPWHA

+ JlopoxKa 0,25 MM U3 Knacca Lenu
Oopoxka 0,381 Mm
Lopoxka 0,762 MM

+ Mepex.oTs. 1,397 mm, ceepno 0,635 mm 13 knacca uenwn

MNepex.oTs. 1,524 MM, ceepno 0,762 mm

4-I-r MepemecTiTs

T 3’&# MepeTawmnTs

X @ Rotate Counterclockwise

B G} Rotate Clockwise

b
= Ha apyryw cTopony

F4

F1

m PefakTMPOBaTE MapaMeTpbl

m PEﬂEKTMpOHBTh B pefakTope nocaf.MecT

F2 d YoannTe

F3 *}D MepeMecTHTE TO4YHE

Home DybnukaT

E Co30aTe MaccHe

m 3ameHa nocafg.mecTa

M

G

R

F

E
Ctrl+E
Delete
Ctrl+M
Ctrl+D
Ctri+N
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O-I-G HaiiTh U NepeMecTUTE Nocaf.MecTo

FnobansHoe NepeMeLLiEHrE M Pa3MELLEHNE d“ Pa3bnokupoBaTk BCe Nocaf.MecTa

L\ HadvaTb OopoMKY
,y BLiBop LUWPWHEI A0POMKN
g Buibop paboverc cnos

LenTp

¢ KOHTEKCTHOE MEHIO JIJIs1 JAOPOKKHU:

X E 3abnoknpoBaTk BCe Nocaf.MecTa

s
4-1-’ PasnoWTb BCE Mocafd.MecTa
PaznoXuTk NOCaA.MecTa, KOTOpLIE elé He Ha NnaTe

ABT. pa3MecTUTs BCE MOCaA.MecTa

Fa
ABT. PasMECTNThL HOBLIE MOC3A.MECTa
G.). WIS F1 ABT. pa3MecTUTL CNeAyHILME NOCAL.MECTa
Q YMEHBIWNTE F2
(¥ Nepepucosats F3
@ AsTomacliTal Home
@l Buibop macwTaba »
v

x 3aKpeITh

G v v nepouecrim, nocaeco -

e e 3

A Havars aopanny x

o

L ——
2 8 pasovero cron Loponsa 0381
Hopoxsa 0,762 e

Qe T4 apoxors. 1,297 s, capno 0,635 s xrscea o

@y £ Mepexors. 1528 ui caspno 0,762

Q wessunre )

O nepepucosam, ;-

@ prouscurat Home

@, s uscurata

Buop cerw

X s

¢ KoHTeKCcTHOE MEHIO 17151 TOCaJOYHOrO MecTa:

il Moc cTO Compot ’ -0$> MepeMecTUTh M

a 335ﬂ0KHDOEETh nocag.MecTo

ABT. pa3sMecTUTb Nocag.MecTo
O-I-b HaiT 1 nepemMecTTE Nocan.MecTo
4%’ rnofansHoe nepemMelieHWe U pasMellieHne
\-\ HayaTk 0OpOMKY
,*’ Brifop LIMPUHE! LOPOMKA

g Buibop pabouero cnos

LeHTp
G—l YBENM4UTB
Q YMEHLLWNTL

0 MepepucoBaTe
Q ApTomacwTab
@l Bhifiop macwTaba

Bribop ceTku

K 3aKpLITE

L )&D MepeTawnTe G

@ Rotate Counterclockwise R

T 6 Rotate Clockwise

b Ha apyryw cTopoHy F

X [:z] PenakTuposaTe NapameTpsl E
v g PefakTUpoBaTh B PEfaKTOpeE Nocad.MecT Ctrl+

Er YoanuTe Delete

F4 4{» NepemMecTUTb TOYHO Ctrl+m
F1 . Oybnukat Chrl+|
= =E Co3faTk Maccue Ctrl+

= x 3ameHa nocafg.mecTa

Home

2.14.3 PeXwuM TpaccuMpoBKU

Te xe CJIydar, HO B pEKUME TPACCUPOBKU:

¢ KoHTeKCTHOE MeHI0 Oe3 BbIIeJIeHHBIX JIEMEHTOB:
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4-I-> HaliTi 1 nepeMecTUTL Nocaf.MecTo

T

ST

\-\ HayaTk OJopoMKy
,*I Bribop WMPWHE OOpOMKN
g Bribop paboyero cnos

LexTp
G—l Yeenu4nTs
Q ¥MeHLLWNTL

O MepepucoBaTh
@‘ AsTomacwTab

@l Buibop macwiTaba
s

%+ Boifiop ceTku

x 3aKpeITh

¢ KoHTeKCTHOE MEHIO JIsT JOPOKKHU:

L\ HavaTe gopoxky

X

3

F4

F1

F2

[F2]

Home

]
J‘g nEpETELLlMTh CErMEHT, COXpaHAA HaknoH

3’&& MepeTallnTe CEerMeHT

Oybnnkat

4-}& MepeMecTUTL TOHHO

=E Co3paTe Maccue DOopoXeK

\/\/\ PasopBaTh AOPOMKY

g Bribop pabo4ero cnos

/*/ M3MEHWNTE LWUMPWHY OTPE3Ka
,*’ WM3aMEHNTE LIMPWUHY FOPOMKA

ry BLIBOP WHPWHE! OOPOHKKA

ﬁ' YOanuTh

%{ PeﬂaKTMpOEETh BCE JOPOMKNA N Nepex.oTe.

™ YcTaHoBMTL dnar .

4-1-» HalT U NepeMecTUTL NOCaH.MECTD

ABTOTPACCUPOBKA

LleHTp
®. YBENU4ATE
Q YMEHBLUMTh

O Mepepucoeats
@. AsToMaclITab
®‘ Buibop macwitaba

Bribop ceTku

x 3aKpeITE

* KoHTeKkCcTHOE MEHIO [JIS TOCAI0YHOrO MECTA:

ABT. TPACCUpPOBaTL BCE NMocad.MecTa

COBpOCUTE He TPACCMpoBaHHLIE

D

G

Ctrl+D

Ctrl+M

Ctrl+N

EnokuposaHo: [la

« BNOKWpOBaHO: HeT
Nopoxka Bnokuposana: Oa
JNopoxka BroknposaHa: Het

Lenks Bnokvpoeana: Oa
Llenk BnoknposaHa: HeT
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E::] Mocap.mecto US Ha Composant 3
ABT. TPACCMpPOBaTh Nocad.MecTo
4-I-> HaliTi 1 nepeMecTUTL Nocad.MecTo T
S
oy (PERET e 2 ABT. TPACCMPOBATE BCE MOCAA.MECTE
,*I Bhibop WMPWHEL OopoMKA l CBpocWTh He TPacCUpOBaHHKIE

g Bribop paboyero cnos

Lextp F4
G—l YBenu4nTh (F1l

Q ¥MeHLLWNTL F2
O MepepucoBaTh F3
@‘ AeTomacwTab Home
@l Bribop macwTaba v
= Bribop ceTkn v

x 3aKpeITh
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naBa 3

B3aunmMonoemncrTtesue Co CXemMou

3.1 CsBsa3biBaHUe cXeMbl C MeyaTtHon nnaTton

B obmiem ciyuae, JIMCT CXeMBI CBSI3aH CO CBOEH IEeYaTHOM IUIaTOi yepe3 haiil crucKa Lernei, KoTopblii 00bIYHO (hopMupyeTcs B
penakTope cxeM nocJe e€ nocrpoenus. Pcbnew nonaep:xusaet ¢aiiiibl criucka uenei, cosganisie B Eeschema v Orcad PCB 2. B
(baiine crimcka 1eneii, Co31aHHOM Ha OCHOBE CXEeMbl, OOBIYHO OTCYTCTBYIOT HOCAJOYHBIE MECTa, COOTBETCTBYIOIIE PA3HBIM KOMIIO-
HeHTaM. Cre1oBaTesbHO, He0OX0quMa IPOMesKyTOUHasI poLeaypa. B nmpouecce 3Toi MpoMeXyTOYHOH IPOLEypbl BHIIOIHSIETCS
CBA3bIBaHME KOMIIOHEHTa C OnpejeseHHbIM nocagouHsiM MectoM. B KiCad, CvPcb ucnonb3yercs 11l cCo3JaHus 3THX CBsA3ed U
(popmupoBanus aitna * . cmp. Takxke CvPcb ucnons3yercs a1 o6HoBJIeHHs (haiiia crycKa 1eneil Ha OCHOBe JaHHOW MH(OpMa-

OHH.

Ko Bcemy npouemy, CvPcb moxer co3gaBath (aiin MmatepuanoB * . st f ("stuff file”), ¢ moMoIipi0 KOTOPOro BO3MOXKHO 3arpy-
3WUTh B CXEMY 3HauYeHus mojiei F2 (mocan.mMecTo) JUisi KaxJoro KOMIIOHEHTa, YTO OCBOOOK/IAET OT HEOOXOJIUMOCTH MOBTOPHOTO
HAa3HAYEHU ST TIOCAIOYHBIX MECT MPU KAXI0M U3MeHeHuu cxeMsbl. [Ipu konupoBanun kommoHeHnTa B Eeschema, Takxke kornupyercs

3HAYCHUEC HAa3HAYECHHOI'O ITOCaJ0YHOro MeCra, a 0003HaUEHNE C6paCbIBaeTCH JJIA HaHbHeﬁLHeﬁ HOBTOpHOfI AHHOTAaIun.

Pcbnew cunthiBaeT u3MEHEHHBIN (hailsl CIIMCKa Lienel * . net U, ey CyIecTBYeT, (ailn * . cmp. Eciu nocanounblie MecTa peak-
THpoBaUCh B Pcbnew, To conepxxumoe aiina * . cmp 0OOHOBJISIETCS] aBTOMATUYECKH, Oe3 HeOOXOAUMOCTH ITOBTOPHO 3aITyCKaTh
CvPcb.

Yrto6s! OHSTH npotiecc npoektupoBanus B KiCad u To, Kak UCHOJb3YIOTCSI BpeMeHHbIe (haiiyibl pa3InuHbBIMU PUIOKEHUSMH, BXO-
nsmumu B nakeT nporpamm KiCad, HykHO 0Opatuthes K pasueny Mapupym npoexmuposarusi ¢ KiCad w3 pykoBojctsa "Hauaso

pabotsl ¢ KiCad”.

3.2 [lpouecc co3paHMea Nne4yaTHOW Nnatbl

Ilocne co3manus cxembl B Eeschema:

* Cozpaiite cnicok uenen ucnoib3ys Eeschema.

* HasHaubTe kaxa0My KOMIIOHEHTY U3 (paiina crucKa Lemneil CBOE MocaJouHoe MecTo (aHri. — footprint) ucnons3ys CvPcb.
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» Banycrure Pcbnew u 3arpysute co3manHbiil (aiin crmcka tenei (auri. — netlist). Ilpu 3ToM Takke OyaeT 3arpyxen (aiii ¢

BbI6paHHI>IMI/I moCcaJOYHbBIMU MECTaAMH.

3atem, Pcbnew aBTOMaTHUecKn 3arpy3uT Bce HEOOXOAMMBIE MOCaJOYHble MecTa. Tenepb MOXHO pa3sMECTUTh TU NOCAJ0OYHbIE

MecTa Ha MeyaTHOU Tj1aTe BPYUYHYIO WX aBTOMATUYECKU U IPUCTYIIUTH K TPACCUPOBKE.

3.3 MMpouecc 06HOBNEHUS NeYyaTHOW Nnarbl

Ecnu cxema n3menunach (HOCHC TOr'o, Kak Ie4vyaTHad 1jiarta ObL1a C03)121Ha), HGOGXO)II/IMO BBITIOJIHATL CJIEAYIOIINE JIEACTBUS:

* CdopmupoBath HOBBIH (pailil crivicka lieneit ucnoss3ysi Eeschema.

e Ecim IIpU pEAAKTUPOBAHNU CXEMBI, B Heé ObUIH IIO6aBJ'[eHI)I HOBBIC KOMITIOHEHTBI, COOTBETCTBYIOIINE UM ITOCAAOYHbIE MECTa JOJIK-

HBI OBITH Ha3HaueHk! ¢ oMol CvPcb.

* 3anyctuth Pcbnew m nepesarpysuts M3MEHMBIIHMHCS (paiisl cnimcka nenel (py 3ToM OyAyT 3aHOBO 3arpykeHbl Ha3HAUEHHbIE

MOCaJI0YHBIC MECTA).

Pcbnew aBromMariuecky 3arpy3uT HOBbIE MOCAI0YHBIE MECTa, JJ00ABUT HOBBIE COEAMHEHUS M YIAIUT JIMIIHUE. DTOT IPOLIECC Ha3bl-

BacTCA l'IpHMOIU/I aHHOTaL[I/Ieﬁ 1 UCIIOJIb3YETCA OYCHDb YaCTO IpU OOHOBJIEHMH [TEYATHOM IUIATHI II0CJIE BHECEHHBIX N3MEHEHHI.

3.4 CuwutbiBaHMe haina crnmcka uenen - 3arpyska nocago4yHbix MecT

3.4.1 OwnanoroBoe OKHO

-
"'x__.-
L |

OTKprBaeTCH C IMIOMOIIBIO KHOIIKH

Cnucok

Brifiop nocan.mecTa Henopk4eHHEIe NopOXKA
@® OBozHayeHue @® OcTasuTs Mpo4uTaTh TEKYLWIA CMCOK Lienei

BpemMeHHan MeTKa YanuTE
3EKPHITE

3ameHa nocag.mecTa ﬂCnCﬂHV\TEﬂbe\P nocag.mecTa
@ OcrasnTb @® OctasuTe TecTUpOBaTs NOCcaf.MecTa

W3meHnTE YOoanuTe

- HEDECTPDV\TI: CBA3X NNaTbl
Lleny ¢ oAHOMA KOHT.MA.

@ OcTasuTs
CoxpaHnTe cooblleHus B daiin
YaanuTe
XonocTold xof. CoobLaTh TONEKO M3MEHEHWA B NaHeny cooBLleHnii
TUXMA PEXUM
@aiin cnucka Lenei:
{usr/share/kicad/demesfinterf_ufinterf_u.net 0Obaop

CoobleHnsA:

duneTp: [ Bee COXPaHUTE OTHET B (ain...
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3.4.2 [ocTtynHble napameTpsbl
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BriGop nocag.mecra CBs13p KOMIIOHEHTA C COOTBETCTBYIOIIUM €My MOCa04HbIM
MecToM ocyiecTisiercs no: O603HaueHuIo (CTaHAapPTHOE
3HAYeHNe) Wi BpeMeHHO! MeTKe (MCIOJIb3yeTCs MpH

M3MEHEHUH 0003HAYEHNI KOMITOHEHTOB B CXEME).

3ameHa nocaja.mecra Ecmu BbI60p MMOoCaJO4YHOIro MECTa U3MEHUJICA B CITUCKE
LIeTiel, MOKHO OCTaBUTh CTapo€ Nnocagjo4yHoe MECTO WiIn

3aMCHUTHb Ha HOBOCE.

Hel'[O)JK.HIO‘{eHHI)IC HOOPOKKHU OcrtaBuTh BCe CYHIECTBYIOIINUE JOPOKKH NN YOAJIUTh HE
MNOAKJIIOYCHHBIC.
IIOI'IOJ'[HI/ITCIII)HI)IG nocaag.Mecra Ynam/m, ocai0YHbIE MECTA, PACITOJIOKCHHBIC Ha IeYaTHOM

IJ1aTe, HO OTCYTCTBYIOIIIUE B CITUCKE HCHGﬁ.
3a6HOKI/Ip0BaHHbIC IMOCaJOYHBIE MECTA OCTAHYTCA

HETPOHYTHIMHU.

Llens ¢ 0HON KOHT.ILL. VY aanute 10pOKKU, HOAKIIOUEHHbIE JIMIIb K OOHON

KOHTAKTHOM IIIOIIA IKE.

3.4.3 3arpy3Ka HOBbIX NOCaAO0YHbIX MECT

HpI/I O6Hapy)KeHI/II/I HOBBIX ITOCAJOYHBIX MECT B CITMCKE ueneﬁ U BKJIIOYEHHOM pexrnumMe GAL, OHH 6y)_'[yT 3arpy’KE€Hbl, KOMIIAKTHO

PpasMEIICHbI U TOTOBBI K PACIIOJIOKCHUIO Ha IeYaTHOH IIjIaTe B BUIEC OJ10Ka.

CDNBSGA4—-B0B200

u:
bk T

SIZ440DY, NFET |

08135 -1X1T-57-F
D5

L U3 5
I:] D 1N52378, 8.2V =
LD D3

hy g CDHBESD4-B08200 ps2gidq 2 | BAE‘:EiE

*e® 90 5 4. 7uF, 100v

220ufF, 6.3v P4

HpI/I 06Hapy)KCHI/II/I HOBBIX IOCAJOYHBIX MECT B CITMCKE HCHCﬁ B CTaHAAPTHOM pEKNME OTO6pa>KCHI/IH, OHH 6y,IIyT aBTOMaTU4YCCKU

3arpy’keHbl ¥ pa3MelleHsl B Touke ¢ koopauHatamu (0,0).
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Hogrie NocaJOYHbIE MECTa MOXKHO IIEPEMECTUTD U PACHTOJIOKUTH OAWH 3a OOHUM. HaI/IHy‘{LHI/Iﬁ IYTb IIPHU 3TOM — BOCIIOJIb30BATbCA

HHCTPYMEHTOM aBTOMAaTHYECKOI'O pa3MEIICHUA:

".{"T

i
AKTHBHPOBaTh PEKUM NOCAOUHBIX MecT ((HET)

ITepemecTuTh Kypcop Ha IycToe MecTo (CBOOOIHOE OT KOMIIOHEHTOB) M HAXKATh ITPABYIO0 KHOIIKY MBIIIH:

Q{-D HaiiTh 1 NepeMecTUTL Nocam,MecTo

F™

d_] Pa!6nc-|<|.1pc-BaTb BCe nocad.MecTa

\-\ HavaTe nopoxky
/'y BolBop LIMPWHEI AOPOMKA

= Bribop pabo4ero cnos

G o
@)\ YBenmunTs
Q YMEHBLINTL

(¥ nepepucosats

@ AsTomacLuTab

Bolbop MaclwTaba

=5 Buibop ceTkn

K 33KphITh

B Bafmcmpoaa'rb BCe Nocaf.MecTa

3
'{’ Paszno#nTk BCE Nocad.MecTa

PasnouTe NOCAO.MecTa, KOTOpbIE el He Ha nnaTe

ABT. Pa3MeCTUTE HOBLIE MoCad.MecTa
ABT. Pa3zMECTWUTE CNeqylUve Nocan.MmecTd

e ABT. Pa3sMECTUTb HOBBIE MOCAA.MECTa — €CJIN Ha IeYaTHOH IIjIaTe YK€ UMCIOTCA MOCAAOYHbIEC MECTaA.

e ABT. Pa3sMeCTUTb BCE TOCAA.MECTa — IIPU IIEPBOM HCIIOJIL30BAHUA (KOI‘IIEI reyaTrHad 1Jiata TOJIbKO CO3IIEICTCH).

Ha cnenyomem n3o0paxeHnn 1MoKas3aH pe3yJibTar.
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COMK 1P .
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11
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B3
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naBa 4

Cnou
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BBegoeHue

Pcbnew moxer padorats ¢ 50-10 pa3iInuHbIMH CJIOSIMH:

e Ot 1 1o 32 ciio€B Meau AJisl pa3MeIleHNs! TIOPOKeEK.

e 14 CICNUAIN3UPOBAHHBIX TEXHUYCCKUX CJIOEB:

— 12 map cnoés (Bepx/Hu3): KJI€eil, masiyibHAsI MACTa, MeJKorpadusi, nasibHasi MacKa, rabapuThbl, MOHTAXK

— 2 caMOCTOATEJIbHBIX CIIOS: KOHTYP IJ1aTbl, KOHTYP 00JacTH MOHTaXKAa

¢ 4 BCIIOMOraTeIbHbIX CJIOSI, KOTOPHBIE ITOJIb30BATEIb MOKET UCIIOJIB30BATh 110 CBOEMY YCMOTPEHHIO: KOMMEHTApHuu, moJb30Ba-

TeJbckuil 1, moab3oBaresbcknil 2, rpadudeckue 3JeMeHThI

4.1 HacTtpo#ka cnoés

YtoOsI OTKpHITH AnasioroBoe okHO HacTpoiika ciaoes, BeiOoepute B MeHo IIpaBmiia npoekrupoBanns — HacTpoiika cioes.

KommdaecTBo c10€B Meau, nx Ha3BaHUS U HA3HAYCHHE HaCTpanBarOTCA 31€Ch. HGI/ICHOHb3yeMLIe TEXHHUYECKHE CJIOH MOKXHO OTKJIIO-

YUTb.
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HacTpolka cnoed

TpyNnMpoBKa COEB

‘ IBa cnod, 3NEeMeHThI cnepegn WU c3agn

a

-

Cnow

F.Crtyd

F.Fab

F.Adhes

F.Paste

ESilks

F.Mask

| F.Cu

|B.Cu

B.Mask

B.silks

B.Paste

B.Adhes

B.Fab

MengHble cnon  ToAWWHS NASTH
2 = |1,6002 | MM

BHE MNaTsl, TECTOBLIA

BHe NnaTkl, NPOW3BOACTBEHHLIA
BHe NnaTkl, NPOW3BOACTBEHHLIA
Ha nnaTte, He medb

Ha nnate, He Mmedkb

Ha nnaTe, He Mels

k

CUMHaNbHLIA

L]

CUMHaNBHLIA -

Ha nnate, He Medb
Ha nnate, He Megk
Ha nnaTte, He medb
BHe NnaTkl, NPOW3BOACTBEHHLIA

BHe nnaThl, I'IpOHSEGﬂ,CTEIEHHI:II:‘I

x OTMEHNTE {-ﬂ oK

4.2 OnucaHue cnoés

421 Cnoun megm

Crnon MEIN — 3TO HanOoJIee YacTo HCHOJIb3YEMbIE CJION, HAa KOTOPBIX pasMevaroTCAa JOPOKKHU. Onn HYMEPYIOTCA HaUMHaAA C 0 (Hep—

BBI CJTOW MEIW HAXOJUTCS CBepXy) U 3aKaHumBasi 31 (HrokHUMI). Tak Kak KOMIIOHEHTH HE MOTYT MOHTHPOBATHCS HA BHYTP e HHHX

cjosax (Homepa oT 1 1o 30), To Toneko cnou 0 u 31 cuuTaoTCs CJI0SIMH KOMIIOHEHTOB.

HasBanue mo6oro ciiost Meim MOXHO penakThpoBarh. Clion MeIy UMeIoT 0coOble aTpuOyThl, KOTOpPbIe MOTYT OBITh TOJIE3HBIMU

Ipr UCIIOJIb30BAHMH CTOPOHHEI'O TPACCUPOBIINKA Freerouter. HaanMep, HazBaHue 0-ro cJIos o YMOJTYaHUIO F.Cll, HO MOXHO

neperMeHoBath B In0.

Cnow

F.Mask

| F.Cu |

|B.Cu |

B.Mask

B.silks

Ha nnate, He Medk

CUrHANBHIA =
CUMHaNbHBIA

nUTaHKe

CMELLFHHBIR

COBOMHNTENLHEIR
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4.2.2 T[lapHble TexXHUYECKUE CIoUn

12 TexHMYECKHX CIIOEB UIOYT NapaMu: OOWH BEpXHUI, BTOPOH HWKHUNA. VIX MOXHO pacno3Hath 1o npedukcam B Ha3BaHusx “F.”
(ot anrn. Front—nepenauit) u ”B.” (ot anrn. Back — 3agnuit). [Ipu nepemerieHny mocaloyHOTO MeCTa Ha POTHBOIOIOKHYIO
CTOPOHY IIATHI, JIEMEHTHI U3 KOTOPBIX OHO COCTOMT (KOHTAKTHbIE IJIOIIAIKY, IpachuIecKre JIeMEHTHI, Ha/INICH) aBTOMAaTUYECKU

OTpa)XalTCA U NNEPEMELIAIOTCA Ha MapHbIC CJIONU, COOTBETCTBYIOIIIUE NCXOHBIM.

[Tapbl TEXHUYECKUX CIIOEB:

Kueii (Adhesive): F.Adhes nu B.Adhes
OHHM KCHOJB3YIOTCS JUTsSl HAHECEHUsI KJlesl, C TIOMOIIbI0 KOTOporo (pukcupyorcss SMD-KOMIOHEHTH! Ha MEYaTHOU IuiaTe.

OOBIYHO 3TO JesaeTcs nepes Naikoi B THPaKpacHOM Mevu.

IMasabHasa nacra (Solder Paste): F.Paste u B.Paste
I/ICHOHLSYIOTCH 11 0003HaYEHN A MpeaejioB, B KOTOPbLIX JOJLKHA OBITH HAHECEHA MasUIbHAS [TacTa Ha KOHTAKTHbIE IJIoman-
KM IIpU NMMOBEPXHOCTHOM MOHTA’KE€ KOMIIOHEHTOB ManKon METOAOM OIUIABJICHUA. O6LI‘IHO, TOJIBKO KOHTAKTHBIE IJIOIIaJAKK1

MOBEPXHOCTHOI'O MOHTAaXa IoraaarnT Ha 9TH CJIOU.

Ieaxorpadmus (Silk Screen): F.SilkS u B.SilkS
37O Te CJIOH, HA KOTOPBIX M300paXaloTCsi KOHTYPbl KOMIOHEHTOB. T.€. MEeCTO Ijie yKa3bIBaeTCsl HOJISIPHOCTh KOMIIOHEHTOB,

0003HAaYaETCsI TOUKA OTCUETA BBIBOJIOB, IOACHEHUS K MOHTAXY U T.I1.

IMassibHaa macka (Solder Mask): F.Mask u B.Mask
3tH cnou HOopMHUPYIOT MasIbHYI0 MacKy. Bce KOHTaKTHBIE TUIOMIAKH JOJDKHBI IIPUCYTCTBOBATh MUHIMYM HA OJHOM CJIOE
(SMT) vnu Ha 000uX (KOHTAKTHBIE TUIOIIAAKKA CO CKBO3HBIMH OTBEPCTUSIMU), YTOOBI M30€KaTh HAHECEHHUSI 3AIIIUTHOTO CJIOST

Ha KOHTaKThI.

Oo6aacts morTazka (Courtyard): F.CrtYd u B.CrtYd

I/ICHOII])3yIOTCH IUIA YKa3aHUA TOro, CKOJIbKO (fl)I/I3I/I‘I€CKOFO MeCTa 3aHMMAaeT KOMITOHEHT Ha IIeYaTHOM IIaTe.

IIpousBoacreennsbie ciaon (Fabrication): F.Fab u B.Fab
Crou POU3BOJICTBA UCTIOJB3YIOTCS, B OCHOBHOM, [UIsI pa3MellieHust MH(OpMaIyu, epejaBaeMon, K IpIMepy, TPOU3BOI1-

TEJIIO II€YATHBIX IJIaT UJIM B OTAECII 110 c6opl<e.

4.2.3 He3aBucumblie TexHn4YeckKkue criom

KonTyp naartei: Edge.Cuts
DTOT CJOU BBIICNICH CHEIUAIBHO i 0003HAUEHNs KOHTypa TedyaTtHOU miathl. JIioObie aseMeHThl (rpaduka, Tekcr, ...),
pa3MeleHHbIe Ha 9TOM CJIoe, OTOOPaKAIOTCS Ha BCEX OCTANBHBIX CIIOSX. VICIONB3yHTe TOT CJION TOJBKO LTSl N300PaKEHS

KOHTYPOB ILIaThI.

I'a66apurnr: Margin

O603HavyaeT 00JIaCTh MOHTAKa KOMIIOHEHTOB Ha MevyaTHOM riate (?).
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4.2.4 Cnowu gnsi obw,ero nonb30BaHUSA

TH cion MOT'YT UCIIOJIb30BATbhCS NJIA JIIOOBIX ueneﬁ. X MOKHO UCTIOJIL30BaTh JJTs pasMEeIIEHN A TEKCTa, COACPKAIIETO MHCTPYKIHIO
1o C60pKG, MmaKe Win JJI1 HAHECECHU A ‘[CpTC)KCfI, KOTOPBIC MOKHO HUCNIOJIb30BATh JId CO3daHUS q)EUIOB C60pKI/I W 06p360TKI/I.

Ha3BaHus 311X CJI0EB ciiefyiomue:

¢ Comments
« ECO.1
« ECO.2

* Drawings

4.3 Bblbop pabouero cnos

BbiOpaTh cioit 11t paboThl MOKHO HECKOJIBKUMU CIIOCOOAMMU:

* Vcnone3ys npaBylo aHenb MHCTPYMeHTOB (MeHemxkep Clo€EB).

b HCHOJ’[I)?,yH BEPXHIOIO MMaHEIb MHCTPYMEHTOB.

* C noMoIIpBI0 KOHTEKCTHOTO MEHIO (BBI3BIBASTCS IIETYKOM IIPABOH KHOIKH MBILLH).
* Vcnonb3ys KJIaBUIIK + U - (IPUMEHUTENIEHO TOJIBKO K CJIOSIM MEJIH).

® HCHOHLSyH ropA4ume KJIaBUIIHN.

4.3.1 Bbi6op c NOMOLLbIO MEHEAXEpPA CNOEB

BuouMocTe

Crof | profpamaTs
m | B Compaosant
b|m| B cuivre
m | B Fadhes
m | [B B.adhes
m | B FPaste
m | B B.Paste
m | [BF Fsilks
m | [& B.5ilks
m | B FMask
m | B B.Mask
B Dwas User
m | B cmts.User
m | [B Ecol.user
[BF Ecoz.user
[& Edge.cuts
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4.3.2 Bbi6op C NOMOLLbIO BEpHEN NaHenm MHCTPYMEHTOB

I T ——
Composant (PgUp)

M cuivre (PgDn)

V le.2dhes 6350
B lFadhes

I E.Paste

M FFaste

M E.silks
WFsilks

M E.Mask

W rmask
[Cowgs.User
B cmits.User
B Ecol. User
[ Ecoz.User
[Eedge.cuts
W argin
[Ee.crtvd
MF.crtyd

2 lB.Fab

[ F.Fab

3aeck paGoumil CIIOi BHIOUPAETCS] HETIOCPEACTBEHHO.

Takxe, 0TOOpaXaloTCst TOpsiYMe KIaBUIIH ATl IePEKIIOYeHUS].

4.3.3 Bbi60op C NOMOLLbIO KOHTEKCTHOIO MEHIO

Q-I-D Hal Tk 1 NepemecTWTb Nocal.MecTo ik
\-\ Ha4aTk OopoMKy X
,'y Buibop WWPpWHE DOpOHKA v
2 v
[ tawrn Fd

M3 KOHTEKCTHOTO MEHIO BHI3HIBAETCSI AHUAJIOrOBOE€ OKHO, KOTOPOE IMO3BOJIACT BbI6paTb HeO6XOI[I/IMbII71 pa60q1/1f71 CJIOH.
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Bribop o

Cuivre

Eco2.User
Edge.Cuts

4.4 Bblbop cnoéB ons nepexonHbIX OTBEPCTUN

Ecmu B])I6paH HWHCTPYMCHT ,HOﬁaBI/ITL JAOPOKKH 1 MEPEX.0TB. HA HpaBOfI MaHeJIM UHCTPYMEHTOB, B KOHTEKCTHOM MCHIO IOAB-

JIAETCA ONIUA, MO3BOJIAIONIAS HACTPOUTD MIapy CIIOEB I pasMEIIEHNA KOHTAKTHBIX IIJIOIIAI0K ITEPEXOIAHBIX OTBepCTHfI:
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[3 OTNOMWUTE MHCTPYMEHT

G-I-b HalTu 1 NepemMecTWTL Nocad.MecTo T
\-\ Ha4yaTb OopoMKy X
ry Bribop WWpWHEI DOpOMKM r

o

# Boibop pabodero cnos
p
B B.

bibop Napel CNo8e LNA Nepex

T
L

G MNepepUcoBaTh

@ ApTomacliTab Home
Buibop macwiTaba g
H Boibop ceTku v

K 33KpPLITL

BbI60p 3TOM OIIUU OTKPBIBAET ANAJIOTOBOC OKHO, B KOTOPOM MOKHO Ha3HAYUTb CJIOU IJI1 NIEPEXOIHBIX OTBGpCTPIﬁ.

Eoifiop mapel MegHb

BepxHWA/NepedHWA cnod HWxHWA/33OHWMA cnoi
.. Composant . Composant

. Cuivre .. Cuivre
% OTMEHWThL Qﬁ Ok

Ilocne pa3sMeIIEHr A IEPEXOJHOIO OTBEPCTUA, pa6oqnﬁ (aKTPIBHLIfI) CJIOM aBTOMATUYECKU MEPCKIOYIACTCSA Ha HpOTI/IBOHOIIO)KHLIﬁ,

13 BHIOPAHHOM Maphl CJI0EB (€M TOJBKO MPU 9TOM KJIaBuilia Shift He 3axaTta).

C OJHOTI'O CJIOA MOKHO NEPEKITIOYATHCA Ha ,I[pyl"OfI C [IOMOUIBIO FOpAYUX KJIABUII U, €CJIK ITPU 3TOM JOPOKKA HAXOJUTCA B IPpOLECCE

TPaCCUPOBKH, 6y,neT BCTABJICHO NIEPEXOJHOE OTBEPCTHUC.
4.5 Wcnonb3oBaHWe KOHTPACTHOrO pexuMa otobpaxeHus

STOT peXUM aKTUBHPYETCS C TOMOIIbIO KHONIKH Ha JIEBOH NaHeIN MHCTPYMEHTOB: kf
Ipu 1cnoIB30BaHMU TOTO PEKUMA, AKTUBHBIH CJIOH 0TOOPaKaeTcsl B HOPMAJIbHOM BUJIE, 4 BCE OCTAJIbHbIE — B CEPOM LIBETE.

Ectp JBa ITOJIE3HBIX criocoba MNPUMCHECHUS:

4.5.1 Cnown menu B KOHTPACTHOM pexume

Ecnu neuaTHas mjiata COCTOMUT U3 OoJiee uem LICTI;-IIZ)éX CJIOEB, TOT PEXUM MTO3BOJIAET CYIIECTBEHHO IMOBBICUTH YUTA0ETbHOCTb:

HopmanbHbIil peKuM (HIKHUAHA CIIOM My BHIOpaH aKTHBHBIM):
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Pcbnew

!
)
]
)
]
'
)
]
)
]
]
]

W Me/Ii BBIOpaH aKTUBHBIM):

" CJIO

(HYKHI

KoHTpacTHbIi pexum

i

-3,

2
a

4.5.2 TexHuuyecKkue cnom

W TIaCThl WK MAasJIbHOW MAacKd, KOTOPhIe, 0OBIYHO, HE OTOOpaka-

, KOr[ja HeOOXOUMO PACCMOTPETh CIIOH MAsUTbHOM

W cydai

Hpyro

I0TCA.
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HpI/I AKTUBAIUU JAHHOI'O PEKUMaA OTOGPaH(aIOTCH MACKM KOHTAKTHBIX IIJIOIIAJ0K.

HopmanbHblii peKuM (BEpXHUIA CNIOI NasIbHON MacKU BHIOPAaH aKTHBHBIM):

Fig

KonTpacTHblii pexuM (BepXHUil CJIOH NasIbHON MAaCKU BHIOPAH AKTHBHBIM):

Fid
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naBa 5

Co3pnaHue n pepakTupoBaHue nevyaTtHow nna-
Tbl

5.1 Co3paHue neyaTHOW nnartbl

5.1.1 YepueHue KOHTYypa neyaTHoOM nnartbl

Jlyuie Bcerjia HAUMHATH CO3/IAHME TTEYATHOH IJIATH C YepUYeHHs e€ KOHTYpPOB. DTOT KOHTYpP M300pakaeTcst KaK MoCe/loBaTellb-
HOCTBb TPSIMBIX OTpe3KoB. Bribepure Edge.Cuts B KauecTBe paboUero ciiosl U UCHOJIb3YiTe MHCTPYMEHT Jobasumse zpaghuueckyro
AUHUIO UAU NOAUZOH U151 N300paXeHHst KOHTYPOB. [1pr 9TOM, IIETYOK MBIIH A00ABIISAET BEPIIMHY, & JBOWHOM IIETUYOK 3aBepIIaeT
uHU. IInaTel OOBIYHO MMEIOT TOYHBIE pa3Mephl, IO3TOMY OTCJIEKUBAaHUE KOOPIMHAT Kypcopa, IIpH YepueHUH KOHTYpa, OymyT
OUEeHb M0J1e3HbL. [IoMHHTE, OTHOCHTEbHBIE KOOPAMHATH MOKHO COPOCHTH B JII000OI MOMEHT HaxaTueM KjiaBuiu [Ipobern, a enu-
HUILIBI N3MEPEHHsI NIEPEKITI0YAIOTCS C TOMOIIBI0 KoMOnHanuy Kiasuil Ctrl-U. OTHOCHUTE bHbIE KOOPIWHATHI MO3BOJISAIOT JOOUTHCS

BBICOKOM TOUHOCTHU IIpr YE€pYCHHNU. CyH.ICCTByCT BO3MOJKHOCTb CO3JaBaTb KPYIJIbIE KOHTYPbL (I/IJ'II/I B BUJIE ,IIyFI/I)Z

1. Boibepute uacTpyMeHT Jobasums zpaghuueckyro okpyxrcHocms Wi Jobasumse epagpuueckyio oyey
2. IIeauKkoM MBIIIN YCTAHOBUTE IIEHTP OKPYKHOCTU
3. Tlepemernasi Kypcop MBIIIH 3a/IaliTe HEOOXOAUMBII paanycC

4. Emg oM MIETYOK MBIIIH 3aBEPIIUT CO3JaHIE OKPYKHOCTU

3ameuyaHue
TOHLU,I/IHy NNHUN KOHTYpa MOXHO U3MEHATb B MMaBHOINo UM KOHTEKCTHOIO MeHo (peKomeH,uyeMasl TONWWMHa = 150 B
1/10 mun). PeanbHas TonwwmHa nuHmi Gy neT nokasaHa Tonbko B TOM CNyyae, ECNM OTKIHOUEH KOHTYPHbIV PEXMM.

I'otoBbIid KOHTYp MEeYaTHOM ILJIaThl MOXKET BBITJIAOCTD TaK:
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5.1.2 WUcnonb3oBaHue YyepTexa DXF B KauecTBe KOHTypa nnartbl

AJbTepHATHBON YepueHHs KOHTypa TUIATHl HeTlocpeACTBeHHO B Pcbnew siBnsieTcst ero ummopt u3 ueptexa B (popmate DXF.

TO CBOMCTBO JAET BOBMOKHOCTh CO3/1aBaTh 0oJiee CIIOKHbIE KOHTYPBI [I€YAaTHBIX IUIAT, YEM T€, KOTOPBIE MOKHO CO3JaTh C IIpUME-

HEHHEM MHCTPYMEHTOB Pcbnew.

Hanpumep, ucnons3ys Mexannueckue CAITP, MOKHO co3maTh KOHTYp IUIaThl, KOTOPBIH IOMECTUTCS B BBIOPAHHOM KOPITyCe.

5.1.2.1 MoarotoBka YepTtexa DXF onsa umnopra B KiCad

ITpu nmmnopre aiinos B popmare DXF He noanepxuBaioTcs Takue 371eMeHTsl Kak JIomanas nunusa u daamnc. IToatomy nepen
ucnospzoBanreM DXF-daiinos B KiCad, Heo6x0quMO BBIIIOJIHUTS HEKOTOPbIE ONEpaIvy IS TOJATOTOBKH K MIMIIOPTY.

s 9THX LieJIeld MOKHO ucnojib3oBaTh LibreCAD.

Ha nepBom starie Bce Jlomansbie nHnn HeoO6xoquMo paszaesutsh (Paspymmrts) Ha npocteie orpe3ku. B LibreCAD BrimosHuTe

CIIeTyIoIre IeHCTBHS:

1. Ortxkpoiite konuo DXF-gaiina.
2. BeimenuTe KOHTYp IUIATH (BBIICJICHUE OTOOPA3UTCS IITPUXOBOH JIMHUCH).
3. B menio I3MeHuTs BriOepuTe MyHKT Pa3pymuTs.

4. Haxwmute kinasuiry ENTER.

Ha cnenyromiem 3tane cIoXHbIe KPUBbIE, TAKHE KaK DJUIAIIC, HEOOXOANMO Pa3[esuTh Ha KOPOTKHE OTPE3KHU MPSMBIX JIMHUMA, U3
KOTOPBIX 0Opa3yeTcst HyKHbIN 1eMeHT. [logoOHoe mpeodpazoBaHue MPOMCXOANUT aBTOMATHYECKH IpH coxpaneHnn DXF-daiina B
dopmare DXF R12 (Tak kak 310T (hopmat He noanepxusaeT cioxHbie Kpubble, CAIIP npeoOpasyer cerMeHTbl B BUIE OTPE3KOB.
Hexotopsie CATTIP uMeT BO3MOKHOCTh HACTPAUBaTh KOJMUYECTBO WK JUTMHY OTpe3koB). B LibreCAD pimHa oTpe3koB BeIOpaHa

HpI/ICMHGMOﬁ IJIA UCII0JIb30BaHUA B I/I306pa)K€HI/II/I KOHTYpPOB IeYaTHOH IJIaThl.
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B LibreCAD BrImoHATE ClieIyIONIHe IeHCTBAS 1T 9KcropTa (aiina B popmare DXF R12:

1.

2.

B menio ®aiia Beibepute COXpaHUTh KaK...

B nmanore coxpaHeHus aiiia BeIOepHUTe THIT (haiiiia st COXpaHEeHus (B CaMOM HH3Y AUAJIOTOBOTO OKHA). HyXHBIN BapuaHT
— Drawing Exchange DXF R12.

Ecnu HeoOxomumo, u3MeHnTe uMs (paiiyia B COCeJHEM TOJIe.

Haxxmure kHonky CoXpaHHUTh.

Teneps DXF-caiin roros ana ummnopra B KiCad.

5.1.2.2 Wmnopt DXF-cpannos B KiCad

Crnenyoiye MHCTPYKIIMU ONUCHIBAIOT Mpotiecc umnopta noarororieHHoro DXF-gaiina B KiCad B kauecTBe KOHTYypa IuiaThl. 3a-

METBTE, NPOUECC UMITIOPTA HEMHOTI'O OTJIMYACTCA B PA3JIMYHBIX PEKHUMAX OTO6pa)KeHI/IH.

ITpu ucronb30BaHUU “0OBIYHOTO” PEKMMA OTOOPAKEHUSI:

. B menio ®aiin Boidepute nogmeHio Ummnopr, a B uém nyskt DXF cpaiir.

B nuanorosom okHe Beioop DXF chaiisia ¢ nomoipio kHonku O630p BeiOepuTe noarotoBienHbii DXF-daiin s umnopra.

. C mowmorpio mapamerpa Pazmecmums Hauanrvryio mouky (0;,0) DXF: yKaxuTe MECTO AJIsl pacHOIOKEHHUs Hadana KOOpIMHAT

n3 DXF-aiina no oTHOIIEHHMIO K Havyaly KoopauHaT nedatHoi mathl (B KiCad Havano KoopiuHaT pacnosaraercs B Bepx-
HeM JieBoM yri1y). I1pu BeiGope Bapuanta Ilo3uuyus onpedeseHnas noas3osamenem, BBEIUTE COOTBETCTBYIOIINE KOOPUHATHI

B nons [losuuus no X, Ilozuyus no Y.

B noste Caoti BeIOGepuTe ci10i KOHTYpa nevaTtHo# mwiatsl a1 nmmnopra— Edge.Cuts.

. Haxwvmre OK.

[pu ucnonszoBanun pexnmo “OpenGL” u ”Cairo™:

1.

2.

B menio ®aiin Beidepute noamenio UmmopT, a B HéM nynkt DXF cpaiia.

B nguanorosom okae Beioop DXF daiiia ¢ nomoripsio kHonku O630p BeidepuTe noArotosieHHbin DXF-daiin a1 ummnopra.
3HaueHue napamerpa Pazmecmums nHauanvryio mouky (0,0) DXF: He UMeeT 3HaUeHUsI B 3TUX PEeXKUMax.

B nonie Croii BhIOEpHTE CJI0K KOHTYpa NeyaTHO! miathl 11 umnopra— Edge.Cuts.

Haxwmute OK.

KoHTyp 3aKkpenuTcst moji KypcopoM M ero MOXHO TepeMeNiaTh MO MO0 MeYaTHOM MUIaThL.

. C noMoIplo meTdka MBI KOHTYD pa3MelIacTCsd Ha reyaTHOM TUIaTe.
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5.1.2.3 [pumep umnoptuposaHHoro DXF-KoHTypa

3nech NpUBeEH MpuMep ummnopra Koutypa uz DXF-aiiia, KOTOPBIH COOEPKUT UTUNTUIESCKUE IJIEMEHTHI, TPeoOpa3OBaHHbIC B

NoCJIEA0BATEIbHOCTD KOPOTKUX MPAMBIX OTPE3KOB:

5.1.3 CuuTbiBaHMe cnucka uenein, coOpMUPOBAHHOIO U3 CXEMbI

C
oy,

Haxvure KHOITKY JJIA BBI3OBA OUAJIOTOBOI'O OKHA 3arpy3Ku CIIUCKa L[CHGIZZ

Cnucok uened

HenogknwoyeHHble AOpOXKH
& OcasnTs MpoYUTETE TEKYLWWI CMCoK Uenei

@ ObosHaqerne

EpemenHan MeTKa YoanuTe
3aKphITh
3aMeHa Nocaf.MecTa FononHUTENLHEIE NOCaA.MECTa
OcTaBnTh

@® OcTasnTte TecTWpoBaTh Nocag, MecTa

V3MEHUTE YanuTE

Lienw ¢ oaHo KaHT.NA MepecTponT CBA3M MNaThl

® Octasnts

CoxpaHuThk cooblieHus B daiin
YOoanuTe

XonocToR xog. CoobLETE TONBKO M3MEHEHWA B NaHeNW cooblueHnia
TUXMIA pEXKUM

@aiin cnucka Lenei:

{usr/sharefkicad/demosfinterf_u/interf_u.net 0bzop

CoobuieHuns

@uneTp: [ Bce CoXpaHUTk OTHET B haiin...
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Ecim nmst wim myTh K (paiisly criMcka Herei B 3aroJIoBKe OKHa YKa3aH He BEPHO, BhIOEpHTeE NPAaBIIIbHBIN, CIIOJB3Y s KHONKY O630p.
3atem [Ipouumaiime 3TOT CIIUCOK 1ieTield. Bce mocagouHble MecTa, He 3arpy:KeHHbIE 0 CHX IO, MOSABSATCS HAJOKEHHBIMU JIPYyT HA

apyra (nanee OyzieT MokKa3aHo Kak X MOKHO Pa3MeCTHTh aBTOMATHUYECKH).

Ecnu eiie HM OJTHO TOCaJI0OUHOE MECTO He ObLITO PpasMEIIE€HO, TO BCE 3arpyK€HHbIC MMOCAAOYHbIE MECTa MOABATCS Ha MeYaTHON
Ij1aTe B OAHOM MECTE, B PE3YJIbTATE YEro UX 6yI[CT CJIOKHO pa3/IMvnTh. Ho ocago4YHbIE MECTa MOKHO aBTOMATUYECKU PA3MECTUTD
(I/ICHOJIb3yH KOMaHy I'ro6anvroe nepemeuierue u pasmeuieHue N3 KOHTEKCTHOI O MCHIO). I[EUICC TMOKa3aH NpUMEP aBTOMATUICCKOI' O

pa3MeIleHus:

ALZE1LBFEeRE
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3aMeyaHue

Ecnm B nnary OblNv BHECEHbI U3MEHEHUS B BMOe 3aMeHbl Thna nocago4yHoro Mecrta (Hanpleep, BMECTO pe3uncrtopa
moLHocTbio 0.125 BT HyxHO ycTtaHoBuTb peauctop 0.5 BT) ¢ nomowbsto CvPcb, To Pcbnew yoannt ctapoe nocano4Hoe
MecTo nepeq, nobasneHnem Hosoro. OfHako, NOCanoYHbIE MECTA MOXKHO JIErKO MEHSITb UCMONb3ys AUanor penakm-
poBaHUA CBOWCTB NOCaa04HOro MecCTa, KOTOprI7I BbI3bIBAETCA N3 KOHTEKCTHOIO MEHIO.

5.2 PepaktupoBaHue ne4yatHom nnarhbl

OueHpb yacTo NpUXOAUTCA PEAAKTUPOBATH MEYATHYIO IUIATY ITOCJIC BHECCHUS U3MEHEHUH B cXemy YCTpOﬁCTBa.

5.2.1 TMMocnepoBatenbHOCTb OENCTBUN

1. CchopmupoBaTh HOBBIN CIIMCOK LIETIEH HA OCHOBE M3MEHEHHOU CXCMBI.

2. Ecmu nipu 5TOM ObLIM T0OABJIEHBI HOBbIE KOMITOHEHTHI, CJIEAyeT HA3HAYMTh UM COOTBETCTBYIOIIME TOCAOYHBIE MECTa B
CvPcb.

3. Cuyutath CO3HaHHBIN CITUCOK Lienei B Pcbnew.

5.2.2 YpaneHue noBpeXAEHHbIX AOPOXEK

Pcbnew MoxeT aBTOMaTHYECKH YAQIATb JOPOKKHU, KOTOPBIC ITOCTIE BHECEHHBIX M3MEHEHUH CTAIIN ﬂeq)eKTHbIMI/I. ,HI[SI 9TOr'0 HY’KHO
YCTAaHOBUTb OTMETKY HAIIPOTUB ITYHKTA Yoarumo IJIA IapaMeTpa Henooknouennvie ()OPOJiCKu B JHUAJIOTOBOM OKHE CUYHTBIBAHHA

CIIMCKa IIEMEN:

HenogknwoyeHHLEe JOpOMKA
OCcTaBATE

@® |Yoanuts

Tem He MeHee, 3a4acTyl0 Takve JOPOXKKHM MOXHO OBICTPO MOIPABUTh BPYUHYIO ((DYHKIMSI MPOBEPKU MPABWJI MPOSKTUPOBAHUS

TIO3BOJISIET X OOHAPYKHTD).

5.2.3 YpaneHue KOMMOHEHTOB

Pcbnew MoxkeT yJauTh NOCaI0YHOE MECTO, CJIA COOTBETCTBYIOIINI €My KOMITOHEHT ObLT YIaJIEH B cxeMe. DToi (PyHKIMEH MOKHO

YHOpaBJATh.

praBJ’[eHI/Ie HYXKHO IOTOMY, YTO 4aCTO MOCAJOYHbIE MECTa (TaKI/Ie KaK OTBEPCTUSA JId KPEIJICHUA IeYaTHOI l'[J'[aTLI) ,HO6EIBHH]OTCH

Ha IMEYaTHYIO IJIaTy 1 HUKAK HE OTPAKAIOTCA Ha CXEME.

LononHWTENLHLIe Nocad.MecTa
OCcTaeUTE

@® |YoanuTs
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Eciu napametp ”JJonoHUTEIbHBIE T0CA/I.MECTa” HACTPOEH TaK, TO MOCAJ0UYHbIE MECTa, Il KOTOPBIX He HAUIETCS COOTBETCTBYIO-
IIEro KOMIOHEHTA B CITHCKE Lierneil, Oy/ieT y1anéH, Py yCIOBUM 4TO OH He “3a010kupoBan”. OTIMYHBIM pelieHneM OyaeT 3a010-

KHPOBaTh Bce “MeXaHUYECKHe” Mocal0uHble MecTa:

MepeMelleHMe U pa3MELLEHWE
CeobopHo

336noKMpPOBaTE KOHT.MA.

{® |3abnokMpoBaThL Nocafd.MECTO

5.2.4 3ameHa nocaao4HbIX MeCcT

Ecmu nocagouHoe MecTo ObUTO 3aMEHEHO B CITUCKe Tietiei (¢ moMoipio CvPeb), 1 eciii OHO yke pacrofioxkeHO Ha TIeYaTHOH TiiaTe,
TO Pcbnew He Oyzer ero MeHsTh [0 TexX MOp, MOKa mapamerp 3amena nocad.mecma He U3MEHUTCS B IMAJIOTOBOM OKHE YTEHUsI

CITHCKA LIETeNn:

3ameHa nocag.MecTa

@® OcTaeuTe

MameHnTe

3aMeHUTh I0CaJOYHOE MECTO (HallpuMep, YCTAHOBUTH PE3UCTOP OOJIBILEro pa3Mepa) MOKHO HEIIOCPEACTBEHHBIM PeIaKTUPOBAHU-

€M €ro CBOMCTB.

5.2.5 J[ononHutenbHble NapameTpbl - UOEHTUC(PUKALUSA NO BPpeMEHHON MeTKe

WHoraa npuxonurcs MEHATh 0003HAUEHUsI KOMIIOHEHTOB Oe3 BHECEHH ST IPUHLIMITMAIBHBIX M3MEHEHUI B CXeMy (MMEIoTCsl B BULLY
o6o3Hauenus tuna RS, U4 u 1.1.). U, cnenoBaresbHO, B IEYATHOH IJ1aT€ HUYETO UCTIPABIIATH He HEXHO (KpOMe MapKUpPOBKHU Ha
cioe menkorpagun). Ho npu aToMm, cBsI3b MEX/y MOCAIOYHBIM MECTOM M KOMITOHEHTOM BBITIOJIHSETCS TI0 ero 0o6o3HavyeHuo. B
TaKMX CUTYyalUsIX HY)KHO UCIOJIb30BaTh Bpementvie memky B JUAIOTOBOM OKHE YTEHMs CIMCKa IIeNell HeloCpeICTBEHHO Mepes

CUUTBIBAHHUEM:

Buibop nocag.mecTa
OBo3Ha4YeHne

® |BpemerHan MeTka

HpI/I BBI60p€ JAaHHOI'O IapameTpa, Pcbnew 6onblne He OIpeaeIACeT MoCag0YHbIE MECTa IO 0603Haqu1/110, BMECTO 3TOI'O OH HC-
TIOJIB3YET BPEMEHHBIE METKH. DTH METKU CO3Jal0TCA aBTOMAaTUYCCKHU B Eeschema (OHI/I COCTOAT U3 BPEMEHU U JaThl HO6aBHCHI/Iﬂ

KOMIIOHEHTA B CXEMY).

BHuMaHue

Wcnonb3ys aToT napamMeTp Hy>XHO ObiTb OCTOPOXHBIM (CHavana coxpaHsiite doaiin!). MotoMy YT Npoueaypa
@ YCNOXHSETCSA NPW NCMONb30BaHNM KOMMOHEHTOB, COCTOSLMX M3 HECKOMbKUX YacTel (Takmx kak 7400, conep-

Xawmx 4 KOMMNOHeHTa B 04HOM Kopnyce). B Takmx cnyyasix, BpEMEHHbIE METKM He SBNSKOTCS YHUKaNbHbIMM (Ha

npuMepe ¢ 7400, y 4eTbipéx eé yacTein byneT oaMHakoBas MeTka). TeM HE MeHEE, BPEMEHHbIE METKM 0BbIYHO

MOMOratoT pewnTb NPobNemMbl Npy N3MEHeHU 0603HAYEHNIA.
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5.3 3aMeHa nocapo4yHbIX MECT Ha neyaTHOW nnarte

3aMeHUTh 10CaJOYHOE MECTO (I/IJ'[I/I HECKOJIBKO HO,I[O6HI)IX oCaJOYHBIX MCCT) Ha Ipyroe MO} XHO OY€Hb IIPOCTO:

1. I[Ba)K,HbI H.léIIKHI/ITC 10 MOCaA0YHOMY MECTY, YTOOBI OTKPBITh AUAJIOTOBOE OKHO PEAAKTUPOBAHUA CBOICTB mocaJo4YHoro Me-

cra.

2. Haxwmure kHONKY M3MeHUTH TIOCa.MecTa.

icTBa mocag.MecTa

CeoiicTea | HacTpoiiku 3D
M3meHUTL Nocagd.MecTa

PepakTop mocag.mecT

OBoaHaveHue
us MNpaenTh
3HaqveHwe
628128 MNpasnTh
CTopoHa nnaThl ’a‘_Tp"163'Tb'
@ Nepeguan ® HopwmankHo
JagHas HopMmaneHo+YCTaHoBAEHD

ITapameTpsl A7 3aMeHBI TOCAJOYHOTO MeCTa:

EHUTE MNOCag.mMecTo

MapameTpel

3HaYeHWE KOMMOHEHTa

6528128

0B603HaYEHWE KOMMNOHEHTA
us

TekyLee UMA nocaf.MecTa (FPID)
Sockets DIP:DIP-32__ 600

Hoeoe uma necag.mecta (FPID)
Sockets_DIP:DIP-32__600

CooblieHna:

® WamenwuTs nocag.mecto Ha 'US!

W3meHwWTs nocag.mecta 'DIP-32_ 600"

MNepeMeLLEHIE 1 pa3MELLEHE
CeobooHo

@® 336noKWpOBaTE KOHT.NA.

IKCNOPTUPOBATEL haiin CBAIN Nocaf.MecT

Cn1cok nocafd.MecT

W2MeHWTe Nocag.MecTa, MMEKLLWE TAKoe HE IHAYEHWE

OBHoBKUTE BCe nocag.mecTa Ha nnaTte

CMDTP €Tk Nocag.MmecTa

MpUMEHNTH 3aKpLITh

Hy)KHO BBECTH Ha3BAHWE HOBOI'O IOCAA0OYHOIro MECTa 1 Bbl6paTb OJIVH U3 BApUAHTOB:

¢ N3meHuThH mocaa.MecCTo Ha XX UId TEKYIIEro nocaiouyHoro Mecra.
¢ N3meHnThH mocaa.mMmecra yy Ui BCE MOCAJOYHBIX MECT TaKOI'O K€ THUIIA.

¢ NU3meHnThH nmocaa.MeCcra, MMECIKOIMNE TAKO€ K€ SHAYCHHUE )14 BCEX ITOCAAOYHBIX MECT TaKOI'O K€ THUIIA, UMCIOIIUX TaKOEC XKE

3HA4YCHUEC.

¢« OOHOBHTD BCe mocaa.MmecCra Ha mjiare aid l'[OBTOpHOfI 3arpy3Ku BCEX MOCAJ0YHBIX MECT Ha IJIaTe.
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naBa 6

Pa3sMmelleHUe nocanoyHbiX MecT

6.1 lMomollb Npu pasmeLL,eHUU

Bo BpeMs NEPEMEHICHUA MMOCAA0OYHOI0 MeCTa OUYCHb MMOMOracT OTO6pa)KCHI/Ie JIMHUH CBSA3EH. DTH JIMHUU 0T06pa>1<a10Tc;1, Korjga

—
KHOIIKa % E C JIEBOM ITaHEeJIU HMHCTPYMECHTOB aKTHBHA.

6.2 PasmelleHue BPY4YHYIO

Bbl6epme HYXHO€ IIOCAJOYHOE MECTO HaXXaTUEM npaBoﬁ KHOITIKW MBI W BBIIIOJIHUTE KOMaHAY HepeMeCTI/ITb N3 KOHTEKCTHOT'O
MCHIO. HepeMeCTI/ITC Mocagjo4YHOC MECTO U PA3MECTUTE €TI0 C IIOMOIIbIO JIEBON KHOITKM MBIIIIN. HpI/I HCO6XO,HI/IMOCTI/I, IMocaJ04YHOC
MECTO MOKHO MMOBEPHYTbH, OTPa3UTh UK PEAAKTUPOBATD. ,Z[J'[FI MpEepPbIBaAHUS BbIIIOJIHUTE KOMAHY Ot1MeHa U3 KOHTEKCTHOIO MEHIO

(i HaxkMute Kiapuiny Esc).

I[anee IMOKa3aHO KaK BBITIAIAT JIMHUHN CBAI3EH IocaJo4YHOro MeCTa 1pu nepeMEnICHUuNn:
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IlewarHas miaTa ¢ OJHOCTBIO Pa3MECIIEHHBIMU ITOCAI0OYHBIMUA MECTAMU MOJKET BBITJIAACTD TAK:
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6.3 ABTOMaTM4yecKkoe pa3MmeLleHue Nocano4YHbIX MEeCT

B o0611iem, nepemMeniath MOKHO TOJIBKO He “3a0JI0KMPOBaHHbIE” MMOCAI0UYHbIe MeCTa. JJaHHBIA aTpUOYT MOKHO BKJIIOUYATh U BBIKJIIO-
YaTh U3 KOHTEKCTHOTO MEHIO (IIPaBBIA IMIETUOK MBIIIU IO MOCAJOYHOMY MECTY) NMPH aKTMBHOM PEXUME MOCAJOYHBIX MECT WU

qepes3 peaaKTop CBOICTB IoCaJo4vYHOro Mecra.

Kak 6bU10 YKa3aHO B HIpeIbIIYyIIEM pa3jielie, HOBbIE ITOCaI0UHbIe MECTa, 3arpyKeHHbIe MPH YTEHUH CITHCKA LIeTel, CKIIabIBAITCs
B OJJHOM MeCTe Ha Ie4aTHOMH IuiaTe. Pcbnew MoXeT aBTOMaTUYeCKH Pa3MECTUTh UX TaK, YTOOBI OOJIErYUThb MOCIIEIYIONIMI BRIOOD

U pa3MelleHue.

* Brunounre "PexuM nocagoussix Mect” (kHonka ¥#® Ha BepxHell naHeIM UHCTPYMEHTOB).

¢ KoHTekcTHOE MEHIO npumeT CJ'IC,HyIOL[II/Iﬁ BUO:

Ecmu oA KYpPCOPOM UMEETCA NOCAAOIHOE MECTO:
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E:::] Mocag.mecto US Ha Composant 3

ﬂ gasﬂDKHpDEaTb nocag.MmecTo

ABT. pasMecTUTs Nocaf.MecTo

0{-’ HaliTv W nepemMecTuTL Nocan.MecTo

obansHoe NepemMelleHre 1 pasMeLLeHme d_] Pa3bnokMpoBaTh BCE Nocaf.MecTa

L\ Ha4aTb nopoky E 3abnokupoBaTk BCe Nocad.MecTa
v
/‘y (e oy WOl @ity 4{-’ Paano#uThk BCE Nocaf.MecTa
# Bribiop paboyero cnon Pa3noMuTe NOCaA.MECTa, KOTOPLIE ELLE HE Ha MAaTe
ABT. pasMecTUThb BCE Mocafd.MecTa
EHT]
I ABT. PA3MECTUTL HOBhIE MOCAA.MECTa

(.R VBEnHYUTE ABT. pa3aMecTUThL cNegyLe nocan,MecTa

Q YMeHBLWNTE

O MepepucoBaTh

@‘ AsTomacliTab
@ Bribop macwTaba +
“" Buibop ceTki "

K 3aKpeITh

HMH-OUT

Ecnu nog KypcopoMm HUYETO HeT:

O-I-' HalTv n nepeMecTWTL Nocag.MecTo

obansHoe NepeMelleHme 11 pasMeLleHe d_] Pa3bnokMpoBaTe BCE Nocafd.MecTa

\1 Ha4aTh OopomKy ﬂ 3abnokvpoBaTk BCe Nocap.MecTa
v
ly REE MUl ZEand] l{-’ PasnouThk BCE Mocan.MecTa
* Bribop pabovero cnoa PasnoMuThb NOCaf.MECTd, KOTOPHIE ELE HE Ha MnaTe
ABT. paaMecTWTk BCe Mocaf.MecTa
EHT]
=g ABT. pasMecTWTb HOBLIE NoCad.MecTa

(.R YBenuivTh ABT. pasMecTUTL CRenyuLMe Nocad.MecTa

Q YMEHBLIMTE BHH- LT

PC-AT
O MepepycoBaTs ’ o o
—Patl)
@ AsTomaciTab Net- (L2-Pad1)
FL-A18EL LPT
@ Bribop macwTaba » PE—ALD T

oo Buibop ceTkn "

K 3aKphITh

B oboux city4yasix JOCTYIHBI CJISAYIONIME KOMaHIbL:

e Pazjoxxuth Bce mocaa.MecTa Mmo3BOJIAET aBTOMAaTUIECKHU Pa3MECTUTH BCE HE 3a6.TIOKI/IpOBaHHI>IG oCaJOYHBIE MECTa. Ota

KOMaHJa OOBIYHO HCIIOJIb3YETCA MOCJIE NMEPBOro YTCHUA CIIMCKa ueneﬁ.

* Pa3joxkuTh Bce mocaa.mMecTa, KOTOpbIe elle He Ha IJ1aTe [03BOJISET aBTOMAaTUYECKH Pa3MECTUTh TIOCAI0YHBIE MECTa, KO-
TOpBIE emE He ObLIM pa3MellieHbl BHYTPY KOHTYpA MeYaTHOM IJ1aThl. [[j1s BHIMOJIHEHHUS 9TOW KOMaH/Ibl TpeOyeTcsl, YTOObI KOHTYP

IUIATHI OBLT I/I306pa)KeH, TOrjga MOXHO 6y)1eT OIPEACIUTh KaKUE MOCAAOYHBbIE MECTAa HY)KHO aBTOMATUYECKU PA3BMECTUTD.

6.4 AsTOMaTMyeckasi paccTaHOBKa Nocano4YHbiX MecT

6.4.1 [MapameTpbl MHCTPYMEHTa aBTOMaTU4YeCKOWN pacCTaHOBKMU

I/IHCprMeHT aBTOMATHYECKONI PacCTaHOBKH MO3BOJIACT pacpeaC/INTh MOCAA0YHbIE MECTA Ha 00enx TMOBEPXHOCTAX TeYaTHOH Ij1a-

ThbI (HpI/I 9TOM BI)I60p CJIoA M€Y V1A 110CaJOYHOIoO MECTa HE B])I6I/IpaeTCH aBTOMaTI/IIICCKI/I).
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OH, Takxke, BbIOupaet Jyutyio opuentaiio (0, 90, -90, 180 rpagycoB) ajs mocagoyHOro Mecta. PaccTaHOBKa BBIMOJHSAETCS 10
OIpeIeIEHHOMY aJITOPUTMY ONTUMU3ALIMH, TPU KOTOPOM BHIOUPAIOTCS MUHUMAIBHBIE [UTUHBI J1JIs1 JIMHUK COeIMHEHUS U 00ecTieun-
BaeTCs1 OOJIbIIIEe MPOCTPAHCTBO TSI IIOCAJ0YHBIX MECT C OOJIBIIIM KOJIMUECTBOM BHIBOJIOB. [TOPSIOK pa3sMeliieHusI ONTUMU3UPOBaH

Tak, 4TOOHBI B MEPBYIO OUYEPEIb OBLIN Ppa3sMeIEHbl OCAaJ0OYHbIE MECTa C HauOOJIbIIIM YHCIIOM BBIBOJOB.

6.4.2 TlMoproroBka

Pcbnew moxet PasMECTUTb MOCAAOYHBIE MECTAa ABTOMATUYCCKH, TEM HE MEHEC, HCO6XO,E[I/IMO COCTABUTD IJIaH PACCTAHOBKH, TaK

KaK HU OJHa IporpaMma HE MOKET Y3HATb Y€TO OKNAACT IOJIb30BATECIIb.

IMepen aBTOMATHYECKOI PACCTAHOBKON HEOOXOAUMO:

» Co3paTh KOHTYp MEYaTHOM IUIaThl (OH MOKET ObITh CJIOXKHBIM, HO TOJKEH OBITh 3aMKHYTHIM, €CJIH ero (hopMa He TIPSIMOYTOJIbHAS).
* BpyuHyl0 pa3MeCTUTb KOMIIOHEHTBI, MO3ULM KOTOPHIX YETKO ONpefesieHa (pa3beMbl, MOHTaXKHbIE OTBEPCTUA U T.I1.).

° AHEU'[OI“I/I‘lHO, HEKOTOPBIC MMOCAAOYHBIC MECTA TIOBEPXHOCTHOI'O MOHTAkKa U Ba)KHbIC KOMITOHEHTDI (HaanMep, OOJIbIIIKE nocajgoy-

HBIe MecTa) HeOOXO/IMMO NEPEHECT! Ha HYKHBIN CJIOW MM Pa3MECTHTh BPYUHYIO.

¢ Ilocie BHIIOJHEHMSI BCEX OIEPALUid 0 pa3MEIIeHUI0 BPYYHYIO, STH MOCAI0UHbIe MecTa HeOOXOAUMO “3a0I0KUPOBaTh”, YTOOBI
FI-{;T

n30exaTh UX CMelleHus. B pexume mocagounsix Mect ##% | HaxkMuTe NMPaBOK KHOMKOH MBIIIM Ha MOCAJOYHOM MECTe U Bbl-

HOJIHUTEe KOMaHy “3abJ0KMpOBaTh MOCAA.MECTO” U3 KOHTEKCTHOTO MEHI0. DTO e MOXKHO BBIIOJHUTb B PEAAKTOPE CBOKCTB

mocago4HoOro Mecra.

* Ilocse 3Toro MOXHO BBHINOJHUTH ABTOMATUYECKYIO PACCTAHOBKY. B PEXKUME MMOCATOYHBIX MECT, OTKPOﬁTe KOHTEKCTHOE MCHIO U

B [IOJMCHIO I'mob6ansHOE NEPEMEIIEHNE U Pa3MEIICHUE BbIITOJIHUTE KOMaHy ABT. PasMEeCTUTb BCE NOCAA.MECTA.

B mporiecce aBTOMaTHYECKON pacCTaHOBKH, e OTpedyeTcs, Pcbnew MokeT onTHMU3UpPOBaTh OPUEHTALINIO TIOCAOYHBIX MECT.
Ho, Bpaiienue OyeT BO3MOXHO TOJIBKO B TOM Cllydae, €CJIM 3TO MO3BOJICHO B MapamMeTpax MocajgouHoro Mecra (cM. PegaktipoBa-

HME [TapaMeTpOB M10CaJOYHOIO MECTa).

OOGBIUHO, pe3UCTOPBI M HENOJISIPHBIE KOHAEHCATOPHI paspelnaioT Bpamenue Ha 180 rpagyco. Hekotopeie nocagouHbie mecta (HeOoJIb-

1K€ TPAH3UCTOPHI, K MPUMEPY) MOKHO Bpamats Ha +/- 90 u 180 rpagycos.

Kaxnoe nocago4yHoe MeCTO COAEpKUT OIUH MOJA3YHOK sl HOBOpPOTa Ha 90 rpaaycoB M BTOPOM MOJM3YHOK Ui moBopoTa Ha 180
rpasycoB. YcraHoBKa B 0 3amperiaet Bpatienue, 10 — paspemiaet, IpOMeXYyTOYHbIE 3HAYEHU A OTOOPaXkaloT CKIIOHHOCTb K HOBTOP-

HbIM BpalllCHUAM.

CKJIOHHOCTb K BpAI[EHHIO MOXHO YCTAHOBUTH MOCIIE JOOABJICHUS MMOCAOYHOr0 MecTa Ha ruiaty. Ho, npeamnoyruresibHee HACTpa-
MBATh 3TOT MapaMeTp MOCAJTOYHOro MecTa B OMOJMOTEKe, TaK KaK TOrJa ero 3HaueHue OyAeT HACIeJOBaThCs KaXIbIA pa3 Mmpu

HUCIIOJIb30BAHUHU 3TOI'O IMOCaJOYHOIr0 MeCTa.

6.4.3 WHTepakTMBHas aBTOMaTuyeckasi paccTaHOBKa

B rpormecce aBTOMAaTHUYECKOU PaCCTaHOBKH MOKET HOTp€6OBaTLCH ee npepBaTh (Ha)KaTI/IeM KJIaBUIIIN ESC) " IEpEMECTUTD T10Ca-
AOYHOE MECTO BPY4YHYIO. I/ICHOIIIByH KOMaHy ABT. PasMECTUTh ClIeAYyoIue nocaa.Mecra, MOKKHO MPOAOJIKUTHL IPOUECC aBTOMaA-

TUYECKOMN pacCTaHOBKHU C TOIO ME€CTa, HAa KOTOPOM OHa ObliIa OCTAHOBIIEHA.
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Komanna ABT. pa3MecTUTh HOBBIE 110CA]].MECTA TIO3BOJISIET ABTOMATHYECKHM PacCTaBUTh MOCA/IOYHBIE MECTA, KOTOPBIE eIE He Obl-
JIM pa3MelIeHbl BHYTPH KOHTypa ne4yaTHo miaTel. [Ipu 3ToM, MocagouHble MecTa yKe HaxOISIIMecs: BHYTPU KOHTYPOB IUIATHI,

niepeMeIaThes He OyayT, Jaxe eClid OHU He 3a0JIOKMPOBAHBI.

KOMaHHa ABT. PasMeECTUTD MOCAA.MECTO MO3BOJIACT 3aAIlyCTUTh ABTOMATUYCCKYIO PACCTAHOBKY ISl TOCAA0OYHOI'O MECTa, pacIioJIo-

KCHHOT'O IO KYPCOPOM MBI, Ja)Ke €CJIIN OHO 3a6HOKI/Ip0BaHO.

6.4.4 [ononHuTtenbHble NPpUMeYaHus

Pcbnew aBTOMaTHUYECKH ONPpEAEIAET BO3MOXKHBIE 30HBI JJI Pa3sMEIICHUA ITOCAJOYHBIX MECT HAa OCHOBE (l)OprI IeyaTHOU IJ1aTHhI,

KOTOpasi He 00s13aTe/IbHO J0JDKHA ObITh IIPSIMOYTOJIbHOM (OHA MOKET ObITh KPYIJION, UIMETh BBIPE3bI U T.II.).

Ecmu nmevatHas miata He MMpAMOYTroJibHasd, KOHTYPp JOJKEH OBITh 3aMKHYT. Takum O6p330M Pcbnew cmoxer OIpeaeJmTb 4YTO Ha-

XOOUTCA BHYTPH, @ YTO CHAPY KU IJIAThI. To xe Kacaercs u BBIPE30B, UX KOHTYP JOJIZKEH OBITh 3aMKHYT.

Pcbnew BBIUMCIISIET BO3MOKHBIE 30HBI JUIA pa3MEIIEHUA TTOCAA0YHBIX MECT MCIIOJIb3yA KOHTYP IIAThl, 3aTEM MMPUMEPAET KaxXI0€

10CaIOYHOE MECTO JIO 3aIlOJIHEHUsI BCeH TIJIONIaIu B nopsAake, KOTOprfI COOTBETCTBYET OITUMAJIbBHOMY PACIIOJIOKEHUIO.
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naBa 7

YcTaHOBKa napameTpoB TPacCCUPOBKU

7.1 Tekyuwue napameTpbl

7.1.1 HocTtyn K OCHOBHOMY AManoroBoMy OKHY
K cambIM BaskHBIM napaMeTpamM MOXHO IMOJYYUTb JOCTYII U3 INTABHOI'O MEHIO:

MpaBKna NPoeKTMPOBaHNA | CripaBK:

-_ﬁ_- paBWna NpoeKTUPOBaHWA
ﬁ HacTpolika cnoée

1 HACTPOUTH MX B IUAJIOTOBOM OKHE ITPABKU MPABUJT IPOCKTUPOBAHUA.

7.1.2 Tekywue napameTpbl
TeKyIHI/Ie napaMeTpbl 0T06pa>KaIOTC${ Ha BerHefI MaHeJIM UHCTPYMEHTOB.

Oopoxka: 0,432 mm (17,00 munc) * = | MNepex.oTe.: 1,40 MM (55,0 munc)/ 0,64 mm (25,0 muanc) = = % CeTka: 0,6350 mm (25,00 munc) = MacwTab 5,00 =

7.2 OO6Lwme HacTPOMKMU

K 001mum HacTpolKaM MOXKHO HOJTY4YHUTh JOCTYIT Yyepe3 I1aBHoe MeHwo: Hactpoiiku — OOimue.
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HacTpoikn | Pasmepel WHCTpymeHTwl  lMpaewna npc

ﬁ' MacTep gobaeneHna BubnwoTek nocag.mecT

MeHepxep BubnuoTek nocag.mecT

E HacTpoika nyTed
# 3arpyzyuk 30 copm

’ CKpLITE MEHeO¥ep CNOEB

'l.".P' CKpLITE NaHens MHCTpyMeHToR CBY

{Cﬁ}v 06LWKWe HacTpoRkKn

+
OT0BpasMTe M CKPLITE

\-\ VIHTEpaKTUBHLIA TPACCHUPOBLLMK

YCTaHOBWUTL A3LIK

MapaMeTphl MKOHOK

)
ot

OnuMK ropAYUX KNaeuL

{%' COXpaHWTb HAcTPONKK

é\i}v 3arpysuTb HACTPOWKN

Brernauii BUJI JUAJIOTOBOI'O OKHaA IMOKAa3aHO JaJiee:

Ofwue HacT

KoopauHaTs! MaKcHMyM cBA3ei: 8 -

@® [ekapToBel KOOPAMHATEI

ABTocoxpaHeHwe (MUHYThI): 10 -
MoNAPHEIE KOOPAMHATE

MakcumanbHoe YNcao oTMed: |0 =

Ef.MaM.
Aioine! ¥ron nesopoTa: 90,0
Lo MapameTpsl
Kypcop & Cobniofenve Npasun NposKTHPOBAHUA NP TPACCUPOEKE

Mankiii kypcop
& Nokasars cessn
EonbLIOH Kypcop
MoKazaTs CBA3W Nocag.MecTa
& Yoanute He nopcoegMHeHHsE LOPoMKIN
OrpaH1YUTh ACPOMKW TONLKO Nof 45°

& OrpaHu4UTE rpaguUHeckue IMHUM ToNsKo Nog 45°

Mcnons308aTh AOPOKKA CO CABOEHHBIMWA CEMMEHTaMK

HDMTHH‘\BHIULI.LHH KOHT.MA.
Hukoraa

@ Mpu co3paHUN AOPOMKKM

Beerpa

MpUTAMVBaKWAA A0POHKKa
Hukorpa

@ Mpu cozpanun gopoxku
Bcerpa

MaHopama 1 MaclwTab

8 UenTpupoeats no kypcopy npy macwTabuposaHnmn

MICMoML308aTh CPEAHIOIN KHOMKY MILUW A7 NaHOpaMWpoBaHua
OrpaHW41Te NaHOPaMMPOBaHIE PA3MEROM MPOKPYTKM
MCNons308aTe CEHCOPHYHD NaHEN: ANA NaHOPaMMpPOBaHWA

MaHopamMMpoBaHWE Npy NepemelleHn) obbekTa

JononHuTensHo/PaspaboTyuk

JlaMn recMeTpUK 30Hkl B thainsl Np1 3anMekn

x OTMEHUTE | @QK |

Crenymolue napamMeTpsl BIUAIOT HA JOPOXKKHU:

* OrpannyuThb J0POKKHU TOJbKO 04 45°: TOpOKKY MOXHO MPOJIOKUTh ToJbKO o yriamu 0, 45 um 90 rpamycos.

¢ Ucnoan3oBath JAOPOKKH CO CIBOCHHBIMMA CEIrMEHTAMM: IIPHU CO3JaHNH, TOPOKKa 6y)1eT COCTOATD U3 IBYX CETMEHTOB.

* Vaanute He mojJcoeMHEHHbIE JOPOKKHU: IPH MCIPABJICHUN JOPOXKKH, cTapasi OyIeT YAIATHCS, €CIU B Hell HeT HeoOX01-

MOCTH.

 IIpursaruBamomas KOHT.IUL: IPH JOCTAaTOYHOM NMPUOIMIKEHUH Kypcopa K KOHTaKTHOM IUIOIIA/IKE, OH 3aiMET MO3UIIMIO B e€

LIeHTpe.

° HpI/ITHFI/IBalOHIaH JAO0POIKKaA: ITprU JOCTATOYHOM HpI/I6J’[I/I)KCHI/II/I Kypcopa K Kparo JOpOKKH, OH 3alMET TO3ULMIO B €r0 LIECHTPEC.
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7.3 Knaccobl uenen

B Pcbnew MOHO yCTaHOBHUTB MapaMeTphbl TPACCUPOBKY VTSI KAKIOM LIeTTH. DTU NapaMeTphl 3a1a10TCs IS TPYIIIIBI LeTeH.

o I'pynme nierieit Ha3pIBalOT Kilaccami rierieit (Netclass).
¢ Tlo ymom4aHmIo Bce LIeNy MpHHAAJIEKAT K Kiaccy “default”.

* TMonb30BaTesb MOKET AO0ABIATH APYTHE KIACCHI LeTel.
Krnaccom neneit onpenensiercs:

¢ IlupuHa KOpOXKEK, AUAMETPHI IUIOMAI0K U OTBEPCTUH MEPEXOJHBIX OTBEPCTHIL.
* 3a30pbl MeX/1y KOHTAKTHBIMH IUIOIIAJKAMH U JOPOKKAMH (MUTH MEPEXOJHBIMU OTBEPCTHUSIMU).

* IIpu co3nanum Wik peJak TMPOBAHUU JOPOKKH, Pcbnew aBromaTiyecky BLIOMpPAeT COOTBETCTBYIOIIMI KJIACC LIETH U 3a/1eHICTBYET

HEO0OXO/IMMBIE ITapaMeTphl.

7.3.1 YcraHoBKa NnapaMeTpoB TPacCUPOBKM

Bri6epure nyHKT B MeH1o: [TpaBuia npoektupoBanusi — IlpaBuiia mpoeKTHpOBaHMSL.

7.3.2 PepakTop Knaccos uenen

C NOMOLIBIO pEJAKTOPA KJIACCOB HCHCﬁ MOXHO:

® HO6aBH§ITb 1 YAQIATH KJIIACChL ueneﬁ.

e V3MeHATh 3HAUCHUS MnapaMeTpoOB TPACCUPOBKU: PA3MEPHI 3a30POB, TOPOKEK, NEPEXOJHBIX OTBCpCTI/IfI.

* I'pynnmpoBath 1enu B KJIACCHI LIEMEH.

co8 Leneh | OBue npaskna npoakTUpORaHIR

3a30p | LUKPHHA 00POKKH| [IMAMETD NEPEX.0T6. CHEPNO NEPEX.0TE. | LHIMETR nepex, Cuepno nepe: 10, | Wphia Lud 3a10p nd

Default 1397 0,635 0,508 0,127 0.2 0,25

Power 1524 0.635 0.508 0137 0 02s

AobasuTe ¥aanTe CABUHYTE BEERX

COCTaB KNACCOE LENeR
= {Miatuiel - Bufpart Bcé * (Miotieh v BuifipaTs 508

Lens Knace Liens Knace
Defaul Defaull
[BHH-OUT Defauit BMH-OUT |
JACK Default TACK
JAUTOFD Default JAUTOFD
o Default T
T Default EIT1
amz Default mBITZ
/ama Default MBIT3
B4 Default BITS

3¢ arvetere <o
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7.3.3 O6wue npaBuna NPOeKTUPOBaHUS

O6H.II/IC IpaBuiIa NPOCKTUPOBAHUS TTO3BOJIAIOT:

* PaspemuTs/3ampeTuTh NCTIOIB30BAHNE TITyXUX/BHYTPEHHHUX MEPEXOIHBIX OTBEPCTHIL.
* PaspemuTs/3anpeTuTh UCTIOIB30BaHNUE MEPEXOAHBIX MUKPOOTBEPCTHI.

¢ YCTaHOBUTh MUHUMAJIbHO JOIyCTUMBIC 3HAYCHUS MAPaMETPOB IJId JOPOKEK U MEPEXOIHBIX OTBCpCTHfI.

Ecmu IIpH NPOBEPKE MPaBUJI TPOCKTUPOBAHUS 06Hapy)KI/ITCH 3Ha4YCHUE MCHBIIIC MUHUMAJIbHO JOITYCTUMOTIO, OTO6pa3I/ITCH yBEIOM-

nenue 06 omudke. Bropast BKJ1ajika IMaioroBoro OKHa BBITJISIIUT TaK:

MUHAMATLHAA WHPKKA fopored (D, 2032

MUHAMANBHEE fane 1. |0.889 b

MMHAMABHO

1. 0,508 h
PA3ELH T FNyXIe/EHY TP, NEPEX.OTE
Pa2peliTh NEp=X.MARDOCTE.

HEHAMBNLHE QHAMET] NEPEX MIKPEOTE. aw

Muk

HDE CBEPAT NEPEX.MIHKPOOTA. rm

100LI0BANL H1A JAMEHE
BHE NEPE)

12 pEIMEDE NEpEX = 30BATENSC KIS LIMDUIHEL SOROKSK

FHAMEHUE CHEDNA: MYCTOR UK D =i IHAHEHWE U3 KNBCCH UBNK N0 YHOMHAHHI

Puamerp Crepno IInpusa

Mepex.ots. 1|1524 0762 Noposea 10,381

Mepex.ote. Lopoxra 20,762

Mepex_ oTs_ Jopoxka 3

fepex.oTe. ¢ Hopoxka 5

Mepex.ots.

1
2
3

Mepex.ors. 4 Nopowka 4
5
6 Llopoxka 6
7
8

Mepex.oTs. Nopowka 7

Mepex. oTe. Nopoxka B

3 ormenuTs ok

Take, B TOM IHAJIOTOBOM OKHE MOHO 3a/1aTh ~CTaHAapPTHBIE” pa3Mepsl AJIs IOPOXKEK U MePEXOTHBIX OTBEPCTHIM.

B nponecce TpaCCUpPOBKU, MOKHO BI)I6I/IpaTI) 9TH 3HAYCHUA IJId CO3aBAEMBIX TOPOKEK U MEPEXOIHBIX OTBCpCTI/IfI, BMECTO YKa3aH-

HBIX IO YMOJIYaHUIO JJI1 JaHHOT'O KjlacCa HCHCﬁ.

ITO MOJIE3HO B HEKOTOPBIX CIIyYasiX, KOraa HeOOJIbIIOMY CErMEHTY JIOPOKKHU HY)KHO YCTAHOBUTb OCOOYIO IIMPUHY.

7.3.4 TMapameTpbl NnepexonHbIX OTBEPCTUN

Pcbnew paboraer ¢ Tpemsi THIIaMU NEPEXOAHBIX OTBEPCTHI:

* CKBO3HbIE (OOBIYHBIE) ITEPEXOIHBIE OTBEPCTHS.
* I'myxue nnm BHyTpEeHHUE NEPEXOJHbIE OTBEPCTHS.

* IlepexomHble MUKPOOTBEPCTHS — IOXOKH HA TJIyXHe, HO CBS3BIBAIOT OJWH M3 BHEUIHUX CJIOEB MeIX B OMVDKaWIINM BHYTpPEH-
HUM. OHU UCTIONB3YIOTCS [UIsl COEIMHEHUsI KOHTaKTHBIX TUIomanok BGA-kopiycoB ¢ OiikaflliuM BHYTPEHHUM CJIOEM MEJIH.

Ux AnaMeTp, 06LI‘{HO, OY€Hb MaJl U OTBEPCTHUSA BbIIIOJIHAIOTCA C IOMOUIBIO JIa3epa.

Ilo YMOJIYaHUIO, BCE NNIEPEXOAHBIE OTBEPCTHUA UMEIOT OJII/IHaKOBbIﬁ AUaMETp CBEpJia.

ITO IUAOroBOE OKHO MO3BOJISET 3a1aTh MUHUMAJIBHO JOMYCTUMbIE 3HAYEHHMS JIJIsl TApaMETPOB MEPEXOHBIX OTBepCTHit. Eciu Ha
MeYaTHO# I1aTe 0OHAPYKHUTCS TIEPEXOTHOE OTBEPCTHE C MApaMeTpaMy MEHBbIIIe, YeM JOMyCTUMO, OyaeT chOPMUPOBAHO yBEIOM-

JieHHre 00 OIIHOKE.
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7.3.5 [lapameTpbl AopoxeK

OHpCJIeIIHeTCSI MHHUMAJIbHO JOITYCTHUMasl IMUPUHA JOPOKKU. Ecnu Ha nevyaTHOM ILIaTe 06Hapy)KI/ITCH JOPOKKa C MmapaMeTpamMmu

MEHbIIIe, YeM JIOMYCTHUMO, Oy/ieT chopMHUPOBAHO YBEJOMIICHHE 00 OIIHOKE.

7.3.6 Ocobble pa3mepbl

OcoBLie AUAMETpE MEpeX.0Ta. 11 LIMPUHA AOPOXEK, KOTOPLE NpY HeoBXoAMMOCTH

MOryT BLITh KT

LA 3aMeHkl

noy Knacca uenu

[NA NPOM3BONLHEIX MEPEX.OTB. N CErMEHTOR A0POKEK.

MoNb30BATENLCKME Pa3MEpsl NEPEX.OTB.:

M0Nb30BATENLCKAR WIHPHHA AOPOKEK:

3Ha4eHUe CBEPIA: NYCTOS WM 0 => Ha4EHNE 13 KNACCa LEnu N yMon4aHno

Mepex.oTs.

MNepex.oTs.
MNepex.oTs.
Mepex.oTs.

Mepex.oTs.

Mepex.oTs.
Mepex.oTs.

Mepex.oTs.

- 1
2
3
4

. 5
6
7
8

Nuamerp Ceepno

1,524 0,762

Winpura

Nopoxka 1|0.381
Nopoxka 2 (0,762
NlopoxKa 3
NopoxKa 4
NlopoxKa 5
[opoxKa 6
Mopoxka 7

Nopoxka 8

MO:XHO BBECTH HECKOJIBKO JIOTIOJIHUTESIbHBIX Pa3MEPOB ISl IOPOKEK U MEPEXOIHBIX OTBEpCTUil. [Ipn TpaccupoBKe JOPOKKH, ITH

3HAYCHUA MOXHO HUCIIOJIb30BATh BMECTO 3Ha‘leHPlﬁ, YCTAHOBJICHHLIX JIA JaHHOI'O Kjiacca ueneﬁ.

7.4 TpuMepbl M YacTo UCNONb3yeMble pa3mepbl

7.4.1

LLivpuHa popoxek

Hcnonp3yiiTe MaKCUMaJIbHO BO3MOKHOE U3 MPUBEAEHHBIX 3[16Ch MUHUMAIIbHBIX 3HAUYCHUI.

EauHuns: KJIACC 1 KJIACC 2 KJIACC 3 KJIACC 4 KJIACC 5
n3MepeHust
MM 0.8 0.5 04 0.25 0.15
MUJT 31 20 16 10 6
7.4.2 3a3opbl
EauHuns: KJIACC 1 KJIACC 2 KJIACC 3 KJIACC 4 KJIACC 5
n3MepeHust
MM 0.7 0.5 0.35 0.23 0.15
MUIT 27 20 14 9 6

O6LI'-IHO, MUHUMAJIbHBINA 3a30p BbI6I/Ip3.IOT OYEHb OJIN3KUM K MUHUMAJILHON IUPUHE JOPOKKH.
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7.5 T[lpumepbl

7.5.1 YnNpoOLLEHHbIN

* 3azop: 0.35 mm (0.0138 mroiima).

 IMupuna gopoxku: 0.8 mm (0.0315 groiima).

* JluamMeTp KOHTaKTHBIX IUIOHIAJJOK UHTETrPAIIbHBIX MUKPOCXEeM U nepexoqHsix oteeperuil: 1.91 mm (0.0750 groiima).
* JlnameTp KOHTAKTHBIX IJIOUIAJOK JUCKPETHBIX KOMIOHEHTOB: 2.54 MM (0.1 groiima).

* IMupuna gopoxku odmeit e ("3emmn”): 2.54 MM (0.1 morima).

R DlﬂlTl
SHER o - 1.91mm [->750)

Isalation : N Lﬂrgf:ur
Dl - 2 . o pg 51000
0.35mm[—>138] o A1 I ¥ mm [ )

7.5.2 CraHpapTHbIN

* 3azop: 0.35 mm (0.0138 mroiima).
¢ IIupuna gopoxku: 0.5 mm (0.0127 groiima).

b III/IaMeTp KOHTAKTHBIX IJIOMAA0K IJIA UHTETI'PAJIbHBIX MUKPOCXEM: NOJIKEH OBITh TaKHuM, YTOOBI ITO3BOJIUTh ITPOJIOKUTH JOPOKKY

ME>Ky BBIBOJAMU U TIPH 3TOM OCTaBaJicsl JOCTaTouHbIH 3a30p (1.27 x 2.54 MM — 0.05 x 0.1 gioiiMoB).

* Tlepexonnsie otBepctus: 1.27 mm (0.0500 mroitma).
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Dim : 1,27x2,54 [->500:<1000)

moy S

Lafgeur
0.5mm [->197]

7.6 PyuyHasi TpaccupoBKa

B GousbLIMHCTBE CilyYaeB, JIydllle BBINOJIHATh TPACCUPOBKY BPYYHYIO, TaK KaK TOJBKO 3TOT METOJ MPEAOCTABISAET KOHTPOJIb Hajl
MOCTPOEHHEM MevyaTHOH miatsl. HanpumMep, mpeanouyTuTeabHee Ha4aTh ¢ TPACCUPOBKU AOPOKEK MUTAHUSA, CAEaTh UX JOCTaTOU-
HO IIMPOKMMH M KOPOTKMMH, B JOCTATOYHON Mepe OTAENUTh NMUTAHWE aHAJOTOBOW 4YacTH oT uudpoBoi. Ilocne atoro, HykHO
MPOJIOXKUTb JOPOKKH, UyBCTBUTEJIbHBIE K IToMexaM. Cpey Npouux MmpodieM, IpH aBTOMAaTHYECKON TPACCHPOBKE YacTO UCIOJIb-
3yeTcsl MHOTO IIEPeXOHbIX OTBepcTuil. TeM He MeHee, aBTOMAaTUUECKUE TPACCHPOBLIMKY MOTYT MOJICKa3aTh 0oJiee ONTUMAIbHOE
MOJIOKEHHE MocaJouHbIX MecT. Co BpeMeHeM MOJIb30BaTeM MPUXOAAT K €JUHOMY MHEHHIO, YTO C TIOMOIIBI0 aBTOMaTHYECKOTO

TpacCUPOBIIUKA MOKHO 6I)ICTp0 Pa3BECTU npocmole JOPOKKHU, a BAXKHBIC LICTIN JIYYIIEC MMTPOKIAAbIBATh BPYUHYIO.

7.7 TMomolub NpU co3paHUU OOPOXKeEK

L. = ] |-
Pcbnew mMoxkeT 0ToOpa)aTh BCe JIMHUU CBSI3€H, €C/IA KHOIKa
|

%
-f AKTHUBHA.
1r

I/IHCprMeHT I TMO3BOJISACT NIOACBETUTD LICTIb (IJ_IGJIKHI/ITC 10 KOHTAKTHOM IUIoMIaAKE NI IOPOKKE, YTOOBI MOACBETHUTL COOTBET-

CTBYIOLIYIO LETIb).

ITpoBepka MmpaBuJI MPOEKTUPOBAHUS KOHTPOJIUPYET AOPOKKH MPHU MX CO3AAHUU B pealbHOM BpPEMEHH. DTO He MO3BOJSET CO3/a-

BaTb JOPOKKHU, KOTOPbIE HE COOTBETCTBYIOT YCTAHOBJICHHBIM ITPpABUJIAM. HpOBepKy paBUJI MPOCKTUPOBAHUSA MOKHO OTKIIOYHUTH
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LICJIKHYB 10 KHOIIKE, HO 9TO HE PEKOMCHAYETCA, HOHL3yﬁT€CL 3TUM TOJIbKO B 0COOBIX clIydadx.

7.7.1 Co3paHne Dopoxek

JIOpOXKY MOKHO CO3JaTh C MOMOIIBI0 MHCTPYMEHTA \. Hosas JIOPOXKKA OJKHA HAYMHATHCSI C KOHTAKTHOM TIONIAKU WITH
JPYroi MOPOXKH, TaKk Kak Pcbnew J0JkeH 3HATh, K KAKOW e OHA OTHOCUTCS (YTOOBI BBHIMIOJIHUTH MPOBEPKY MPABUI MPOSKTH-

pOBaHus).

ITo Mepe nBMXXEHMST MBIIIH, JOPOXKKA OyIET PHCOBATHCS COEAMHSIS HAYAIO JOPOXKKH C TEKYIIUM II0JIOKEHHEM Kypcopa. JJopoxk-
Ka OygeT HapucOoBaHA MaKCHMYM U3 JBYyX OTPe3KOB (HAIIPHMep, OfMH IO-TOPH30HTAIM BIPAaBO, BTOPOH MO-AMAaroHajId BBEPX).

[lemyok 1€BOI KHOMKY MBIIIH IIPU TPACCUPOBKE, 3aKPETTUT MO3ULHIO YIa JOPOKKH.

Hanpasnenue nepBoro orpeska JOpOXKKHU (O-TOPU30HTAIN WU MO-AUaroHaIn) HasbiBaloT “HanpasieHnem 1OpoKKU” U €€ MOXKXHO

P
NEPEKIOYaTh € IOMOUIBIO l"OpH'-IefI KJIQBUIIY / I KHOIIKOKN f

_\NLN @\ﬂ

Ecnu 3axatp kiaaBuiiny Ctrl py TpacCUPOBKE B He CTaHHapTHOM pexume otoopaxenust (OpenGL, Cairo), To pexum TOPOKKU
MEPEKJTIOUMTCS Ha CO3JIaHKE TOPU30HTAIILHOTO WM BEPTUKAJIBHOTO cerMeHTa. [lepekimoueHre HanpaBieHHs! BIUSET TOJIBKO Ha

JuaroHanbHblii cermeHT. Haxatue knasuiy Shift Ipyu TpacCUPOBKE OTKJIIOYAET (DYHKLUIO NPUMAZUBAHUS K ODBEKMAM.
ITpu co3naHKMy HOBOM JOPOXKH, Pcbnew rmokaspiBaeT JTMHUM CBsA3EH K OIMKAAIIMM He MOIKIIOUYSHHBIM KOHTAKTHBIM IUIOLIAAKAM.

3aBepIINTh JOPOXKKY MOKHO ABOMHBIM LIETYKOM MBIIIH, Yepe3 KOHTEKCTHOE MEHIO UJIM Topsiyeit KiiaBuiueil End.
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12

MAD

;f PasmecTWTL CKBO3HOE MEREX.OTB.

o BhibpaTk cNoil 1 paIMecTUTL Nepex.oTs.

# Mensk NNYIATR MAAAN SHIAS RN KA

7.7.2 TepemeLlieHue N nepetackusaHme O0pPOXeK

Korja KHOKa ¥ aKTUBHA, JOPOXKKY, PaCIOJIOKEHHYIO IO/l KyPCOPOM, MOKHO NEPEMECTUTh HaxxaTueM KHoNKu M. Ecim HyxHO

JOPOKKY IepeTaliTh, Hy’)KHO BOCHOIB30BaThCs KiaBuuien G.

7.7.3 BcraBka nepexonHbIXx OTBEpCTUMA
HepexonHoe OTBEPCTUEC MOKHO BCTABUTDH TOJILKO IIPU MMPOKIAAbIBAHUU JOPOKKU:

* C noMoIpi0 KOHTEKCTHOTO MEHIO.
* HaxaTuewm ropsiueit kiasumm V.

* TlepexJI0YMBIIMCh HA HOBBIH CJIOW MEIH C MOMOIIBI0 COOTBETCTBYIOIIEH ropsiueil KJIaBUIIIH.

Haxartue knaBuiu Shift ipu 100aBiI€HUN MEPEXOJHOTO OTBEPCTHS, 3aBEpIlaeT TPACCUPOBKY Ha 9TOM MEPEXOJHOM OTBEPCTHUH.
IT0 CBOKCTBO YA00HO UCIOJIL30BATh IPU JOOABICHUH COSTUHEHUI MEXIy CIIOSIMU MEJTH, TIPU STOM CJIOH He MepeKJIIUaeTcs U He

HYKHO JOMOJHUTEJIbHO HUYETO HAXKUMATh [JI1 BbIXOJa U3 PEKUMA TPACCUPOBKU.

7.8 Bbl6Op/M3MEHEHME LUMPUHBbI JOPOXKM U pa3MepoB NepexomHoro oT-
BepcTus

Eciu menkHyTh M0 JOPOXKKE WM KOHTAKTHOU Tulommaake, Pcbnew aBromariuecku BHIOEPET COOTBETCTBYIOIIMIA KJacc Lienei, a

TaKke IIMPUHKY JOPOXKKU U pa3Mepbl IEPEXOAHOrO OTBEPCTH S, YCTAHOBJICHHbIE AJIS1 HETO.

Kak 0bL10 Moka3aHo paHee, oOlIMe MpaBuia NPOEKTUPOBAHKSI MO3BOJISIIOT CO3/IABATh JAOMOJIHUTENBHBIE pa3Mepbl sl JOPOKEK U

NEPEXOHBIX OTBepCTI/Iﬁ.

* ['opu3oHTaNIbHYIO NTaHEIb MHCTPYMEHTOB MOKHO UCIIOJIB30BaTh 151 BHIOOpa pa3MepoB.

e Ecmu kHOmKa \ AKTHUBHA, IIUPUHY TeKyH.[Cﬁ HOPOKKHU MOXKHO BbI6paTL N3 KOHTEKCTHOI'O MCHIO (,HOCTyHHO TaKXeC U IpU

CO3[IaHUM JOPOKEK).

 [lonp30oBaTesb MOXKET UCIOJIL30BaTh KaK 3HAa4YC€HU A, YCTAHOBJICHHOC JI JaHHOI'O KJjlacCa, Tak U U3 Ha6opa JOITIOJIHUTCJIbHBIX.
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7.8.1 Wcnonb3oBaHWe ropu3OHTaNIbHON NaHEeNN UHCTPYMEHTOB

Hopoxka: 0,432 mm (17,00 muncl * < | Nepex.ots.: 1,40 mm (55.0 munc)/ 0,64 mm (25,0 munc) = % CeTka: 0,6350 mm (25,00 manc) 2 MacwTab 10,00 =

Doporka: 0,432 mm (17,00 munc) = 2

Dopoxka: 0,432 mm (17,00 munc) =

Oopoxka: 0,381 mm (15,00 munc)

Bri6op muprHbl 10poxky. CHUMBOI * yKa3blBaeT Ha CTaHIAPTHOE

3HAYCHUE [JIA TEKYIIECTO Kj1acca LieTiei.

Oopoxka: 0,762 mm (30,00 munc) n "
poliecc BBIOOpa MMUPUHBI TOPOKKK. Ha mepBoii mo3urmu crvcka

BCErJia pacrioiaraeTcs CTaHJapTHOE 3HAUeHHe /IS TEKYIIEero Kjacca
ueneit. [Ipoune 3HaueHus GepyTcs U3 CIUCKA, YKa3aHHOTO B OOIIMX

npaBWiIax MpPOEKTUPOBAHUA.

Mepex.oTs.: 1,40 mm (55,0 manc)/ 0,64 mm II#SBD gmnc} A .
BIOOP pa3MePoB nepexoJHbIx oTBepcTUil. CUMBOJ * yKa3bIBaeT Ha

CTaHAApPTHOE 3HAYCHUE [JIA TEKYIECIO K1acca LIeTIeH.

Mepex.oTB.: 1,40 MM (55,0 munc)/ 0,64 mm (25,0 munc) *

U E T e DT e DT 2 D ':[11‘1%0“{1"355 }1'3516opa pa3MepoB IepexoaHbIX oTBepcTHid. Ha meproit

MO3ULIMY CIUCKA BCET1a PacIloNaraeTcs CTaHAapTHOE 3HAUeHe I
TeKyIero kiacca neneil. [Ipourte 3HaueHst GepyTcs U3 CIIHCKA,

YKa3aHHOI'O B 06H.[I/IX MnpaBWiIax MPOCKTUPOBAHUSA.

I Ecmy akTiBHA: ABTOMATHYECKUI BHIOOP IMHPHHBI TOPOKEK BKITIOYEH.
Ecmu noposkka HaUMHAETCS U3 yKe CYIIECTBYIOIIEH, TO IIIFPHHA HOBOK

JOPOXKHU Oy/IET YCTAHOBJIEHA PABHOW IIMPHUHE CYLIECTBYIOIIEH.

CeTka: 0,6350 mm (25,00 munc) 2
BriOop 1m1ara ceTku.

MacwTab 10,00 -

Bribop maciiraba.

7.8.2 WMcnonb3oBaHMe KOHTEKCTHOro MeHIo

3)1er MOJKHO B])I6paTL HOBBI pasmMep 1A TpaCCUPOBKU UJIM UBMEHUTDL CO3JaHHBIE paHEE NEPEXOAHBIE OTBEPCTUA NI CETMEHTBI

HOPOIKEK:

FWS DOIVUY PauutEl v Lo

+ M3mMeHWTE WUPWHY oTpeska E

,*, M3MEHUTh WMPWHY [OPOMKA

Brifop LWWPWHE LOPOMKK 5 ABTOWIVPNHE
' [opoxka 0,25 MM U3 Knacca uenn

W YOanuTe ] Oopoxka 0,381 mm
Oopoxka 0,762 Mm

#{ PenakTupoBaTk BCE AOPOMKW W MEPEX.0TE. + Mepex.oTe. 1,397 MM, ceepno 0,635 MM W3 Knacca uenu
Mepex.oTe. 1,524 MM, ceepno 0,762 mm

[

Ecmm HCO6XOHI/IMO HU3MEHUTDL pa3MEPbl HECKOJIBKUX IMEPEXOIHBIX OTBepCTI/Iﬁ (I/IJ'[I/I IlOpO)KeK), JIy4dli€ BCEro UCIoJib30BaTh Olpeac-

JIEHHBIE KJIACCHI JJIA L[er[eﬁ, KOTOPBIC HY)KHO PEOAKTUPOBATH (CM. r1o0agbHOe penaKTI/IpOBaHI/Ie).
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7.9 PepaktnpoBaHue N 3ameHa [OpPOXeK

7.9.1 3aMeHa OOPOXKMU

OueHsb yacTo TpedyeTcsi epeprucoBaTh JOPOKKY.

HoBas noposxka (B mpoliecce Co31aHus):

Ilocne 3aBepiieHus:

Pcbnew aBTOMaTH4ecky yJanuT CTapylo JOPOXKY, €CIIH B Hell HET HEOOXOIMMOCTH.

7.9.2 [nobanbHOe pesakTMpoOBaHue

)II/IaJIOFOBOC OKHO I pEAAKTUPOBAHUA BCEX NOPOKEK U MEPEXOIHBIX OTBepCTI/Iﬁ BBI3BIBACTCA U3 KOHTEKCTHOT'O MEHIO TOPOKKHU:
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ﬁ FIZMEHW | b LUMPWHY OURUHEKN

,*, Bulbop WHPWHEI DOPOMKK v

'ﬁ YOannTe b

PEH,EIHTMPGEIEITE BCE ODPOMEKEN K MNEepex.0TB.

E’ YcTaHoBUTE hnar '

4-T+ HallTK ¥ NepeMecTUTe Nocal.MecTo T

310 AWAJIOTOBOE OKHO ITO3BOJIAECT UBMEHUTDH BCE TOPOKKHU n/vnm TIEPEXOIHBIE OTBEPCTUA, OTHOCAIINECSH K:

o Texymieit menu.

e Bceii meuatHoi 1iare.

Tekylue HacTpoAKK:

Tekylwasn Lens: uens 100 GND —

Tekywwnii knacc Leneid: Power

PaaMep gopoxku | [lWameTp nepex.oTe. CBepno nepex.ors. PaiMep nepex.MUKPooTB. | CBepno nepex.MHKpooTE. ‘

3Ha4YeHMWe Knacca uenu 0,5588 mm 1,524 mm 0,635 mm 0,508 mm 0,127 mm
Tekyliee 3HAYEHHE Mo ymon4aHuo Mo yMon4aHue 0,635 mm Mo ymon4aHuo Mo ymonyaHno
I nobankHele nap Pl pefak
YCTaHOBWTL [OPOXKMA 11 MEPEex.0Ts. TeKYLER Lienu B Tekyluee BuBpaHHOE NoNb30BaTENLCKOE 3HaYeHUE

(@ YCTaHOBMTE [OPOXKKA U MEPEX.OTE. TEKYLIEW LENA B 3HAa4YEHURA M3 KNACCa Lenu
() ¥CcTaHOBWTE BCE OOPOMKMW 1 MEPEX.0TE. B 3HAYEHUA 13 UX KNAcca uenu
() YcTaHOBUTL BCe Mepex.oTs. (6e3 4OpoXek) B 3Ha4SHUA M3 NX KNacca Lenn

() YcTaHoBMTE Bee nopoxku (Bes nepex.oTB.) B 3HAaYEHWA 13 WX Kacca Uenn

x OTMEHWTE ﬂ oK
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naBa 8

NHTepakTUBHbIN TPACCUPOBLLUK

VHTepaKkTUBHBII TPACCHPOBILMK ITO3BOJISET OBICTPO M 3(DPEKTUBHO pa3BOAUTH IIEUYATHYIO TUIATY CABUTAs CYLIECTBYIOIINE JOPOXKKU

nim O6XO)1H 9JIEMEHTBI, PACIIOJIOKEHHbIC Ha ITYTU HOBOU HOPOKKH, KOTOPYIO HCO6XOHI/IMO MPOJIOKUTD.

HO,HI[Cp)KI/IBaIOTCH TAKWE PEKUMBI:

® HOHCBCTKa CTOJKHOBEHHH — MOACBCUYMBAIOTCA APKUM 3€JICHBIM IBETOM BCE HpO6II€MH]>I€ 06'LCKTLI, MpEenATCTBYIOIUE HOP-

MaJIbHbIM, U OTOOPaXKAIOTCSI 00JIACTH C HAPYIIEHHBIM 3a30POM.
* PacTajKnBaTh — TPACCHUPOBILIK IIBITAETCSI CABMHYTh BCE IEMEHTBI, KOTOPHIE MEIIAIOT TPOJIOKHUTH HOBYIO TOPOXKKY.

o 06X0,ﬂ ﬂpeﬂHTCTBl/lﬁ — TPACCUPOBIIMK ITPOKJIAAbIBACT JOPOKKY O6XOHH MpenATCTBUA, BBIACPKNBASA BEJIMUYUHY MUHUMAJIbHO

A0IyCTUMOTO 3a30pa.

8.1 Hacrtpowka

l'[epe;[ HCTIOJIb30BAHUEM MHTCPAKTUBHOI'O TPACCUPOBIIIUKA, HO)KaInyICTa, HaCTpOﬁTC cieaywnmuye ABE BEII:

» ITapameTpsnl 3a30pa — i1 yCTAHOBKH BEJIMIMHBI 3330pa OTKPOUTE AUAIOTOBOE OKHO [Ipasu.na npoexmuposarusi 1 yOSAUTECH,

YTO 3HAYCHUE IO YMOJIYAHUIO YIOBJICTBOPACT H606XOHI/IMLIM Tpe6OBaHI/IHM.

Bra npaBun npoekTupoBaHua

PefakTop Knaccos Lenel | OBwe NpaBuna NpoekTUPOBaHWA

Knacchel Uenei:

3a3op| lupKHa LOPOXKM | [lHAMETp nepex.oTs. | CBepno nepex.oTs. | [lAaMeTp nepex.MUKpPooTe. | CBepAo nepex. MHKpOooTB.

Default 0.254 |0,4318 1,397 0,635 0,508 0,127
e 0,254 |0,5588 1,524 0.635 0,508 0,127
HobasnTs Yoanute COBWHYThL BEEPX

COCTaB K/accoB Leneii:

= (NioBeie) v = (Miobeie) v

Lene Knacc

] Default

/8MH-OUT Default

JACK Default FACK Default

/AUTOFD- Default << BulbpaTb Bce | |JAUTOFD- Default

/BITO Default /BITO Default

/BIT1 Default BuibpaTk Bce >> | |/BIT1 Default

/BIT2 Default /BIT2 Default

mrTs [

T Fafnl

% OTIMEeHUTh <.‘_5 oK
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* Bruounte pe:xxum oroopaxkenuss OpenGL — BbiGepute nyHKT B MeHIO [Ipocmomp— Ilepexnouums na omo6padicenue 6

OpenGL v Haxmute Knasumry F11.

MpocmoTp | PasMmecTUTe TpaccupoBaTe HacT

'[-B‘ YBENU4MTh Alt+F1
El ¥YMEHBLIWTL Alt+F2
@‘ MacwTab no skpaHy Home

G MNepepncoBaTh F3

; MpocmoTpLiKk 3D Alt+3

=] CN1coK uene

s YcTapeewee oTobpaseHne F9
OTobpaxeHwe yepez OpenGL F11
OTobpareHwne 4yepes Cairo F12

8.2 TpaccupoBKka DOPOXKHU

HJ'[FI AKTUBAlIUM MHCTPYMEHTA TPACCUPOBKU HAKMUTE KHOIIKY U HmepaKmuGHbllZ mpaccuposuiuk \-\ NI HAXXKMUTE KJIaBUIITY X.

Kypcop npumert hopMy KpecTa 1 B CTpPOKE cTaTyca MOsSBUTCS HA3BaHNE MHCTPYMEHTA.

JI71st yCTaHOBKM Hayaia JOPOXKKH IIEIKHUTE Ha JII00OM 00beKTe (KOHTAKTHOM IUIONIA/Ke, JOPOXKKE UM MEPEXOJHOM OTBEPCTHH)
WM HaXMUTE KjaBuiny X emié pas, MOojABeAs KYypCcop MBI K OJHOMY U3 3TUX 00beKTOB. II[equok JieBOil KHOMKK MBIIIU WA

HakaTve KiaaBumuy X HaJ yCTbIM MECTOM IeYaTHOM IJIaThl CO3aCT JOPOKKY HE NPUHAJICKAIIYIO HU K OHHOﬁ us3 ueneﬁ.

IMepemernaiite Kypcop, 4ToObI puaath popmy gopoxke. TpaccupoBIIMK OY/ET MBITATHCS CIEOBATH 32 KYPCOPOM MBIIIN, 00XO0/1s1
HETO/IBMXHbIE OOBEKTHI (TaKKMe KaK KOHTAKTHBIE IUIOLIA/IKK) UJIH CIIBUTask IPENSITCTBYIONINE TOPOKKH U IIEPEXO/IHbIE OTBEPCTHUS, B
3aBUCHMOCTH OT BHIOPaHHOTO pexuMa. Bo3BpallieHre Kypcopa MBI 00paTHO MPUBEIET K BOCCTAHOBJICHUIO CIBUHYTHIX 9JIEMEHTOB

K UCXOOJHOMY COCTOSHUIO.

[Iesr90K MBIIM IO KOHTAKTHOM IJIOMAAKE, JOPOKKE MM MePeXOAHOMY OTBEPCTHIO, TIPUHAJICKAIIEMY TOH K€ LIeNH, 3aBEPIIAT
TpaccupoBKy. Illeqyok MBIK Ha MyCTOM MecTe 3apUKCHUPYET CETMEHT JOPOKXKU B 3TOM TOUYKE U TPACCUPOBKA JOPOXKKU MPOJOT-

KHUTCA.
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HHH TOr0 4TOOBI OCTAHOBHUTD TpaCCUPOBKY U OTMEHHUTb BCE U3MEHCHUA (CIIBI/IF 9JIEMCHTOB 1 T.H.), MPOCTO HAXKMUTEC KJIABUIITY Esc.

Haxatue xnaBuim V uimm BI>I60p IIYHKTa Pazmecmums ckeozroe nepex.ome. U3 KOHTEKCTHOIO MEHIO, B IIPOLIECCE TPACCUPOBKU
HOPOKKU, )1068.BI/IT NEePEXOJHOE OTBEPCTUE B KOHEL JOPOKKU. Hepexouﬂoe OTBEPCTUEC HE 3aKPEIIACTCA, €70 MOKHO NNIEPEMEIIATD.
HOBTOpHO@ HakaTye KJIaBuIM V OTMEHUT BCTAaBKYy NEPEXOJHOIO OTBEPCTUS. H_[enqox MBIIIH B JIIOOOM MOoAXOAAMEM MECTE 3aKpe-

AT TMIEPEXOAHOC OTBEPCTUE U TPACCUPOBKA ITPOAOJKUTCS (CCJII/I TOJIBKO KJIaBHUIIIa S/’llf 1 HE 3a>1<aTa).

Haxatue knaBuim / uam BbI60p ITYHKTa Hepercmormmb noaodicerHue aOPOJiCKIM N3 KOHTEKCTHOI'O MEHIO M3MEHUT HaAIIpaBJICHHUE

NEPBOro CErMeHTa JOPOKKH U3 OPTOIrOHAJIbHOI'O B IMArOHAJIbHOC.

3ameuyaHue
Mo ymonyaHmio, TPACCMPOBLLUMK CTPEMUTCS K LIEHTPY UM OCK aneMeHTa. OTo NoBeAeHNE MOXHO OTK/YMTb, HaXas
knaeuwy Shift B npouecce TpaccnpoBku Unn Bolbopa anemMeHTa.

8.3 HacTpowka LWMpUHbI OOPOXKM U pa3Mmepa NepexoaHbIX OTBEPCTUN

Cyl1iecTByeT HECKOJIBKO CIIOCOOO0B MPe/IBAPUTENHHOTO BHIOOPA Pa3MepoOB JOPOKKHU WM IEPEXOJHOTO OTBEPCTHS MJIM UX HACTPOUKHU
B TIpOLIECCe TPACCHPOBKU:
* Hcnone3oBatk crangaptaele ropsuue kiaasumu KiCad.

* Haxatp knapurnry W wim BEIOpath [1oab3. pazmep 0opodcku/nepex.oms. U3 KOHTEKCTHOTO MEHIO JIJIs1 BBOJA COOCTBEHHBIX pa3-

MEPOB JOPOKKH U IEPEXOAHOTO OTBEPCTUA.

o BbI6paTL MIPEABAPUTEIILHO HACTPOCHHOE 3HAYECHUE U3 BJIOKEHHOIO MEHIO Bbl6pamb wupuHy c)opo.)fcxu/nepex. ome. KOHTEKCTHOIO

MCHIO.

* BuiOpats Hcenoavzosams wiupuny 0oposick Haua.na BO BIOKEHHOM MEHIO Bulopamu wupumy 00podicku/nepex.ome. KOHTEKCTHOTO

MCHIO, 4TOOBI UCIIOJIL30BATh HIMPUHY NJOPOKKH, C KOTOpOﬁ HAaYMHACTCA HOBAsd.

8.4 [lepeTtackuBaHue

TpaccupoBILIMK MO3BOJIAET NEPETACKUBATh CETMEHTHI, YIJIbl JOPOKEK U MepeXoJHble OTBepCTHs. [ nepeTacKUBaHUS IEMEHTA,
IIEJIKHUTE Ha HeMy ¢ Hakatol kiasument Ctrl, nomecture Hag HUM Kypcop 1 Haxmute kiasumty G wm Beioepure [lepemausumo
00podiICcKy /nepex.oms. N3 KOHTEKCTHOTO MeHIO0. [1J1s1 3aBepIleHu s TepeTacCKUBaHN IEJIKHUTE MBIIIBIO B HY’KHOM MECTe, JJ11 OTMEHBI

HAXMUTE KJIaBUIILY Esc.

8.5 Hactpowuku

HOBC,Z[CHI/IC TpaCCUPOBIIUKA MOXHO HAaCTPOUTH HAXAaTUEM KJIAaBUIIU E vm BbI60pOM ITyHKTa Hapcmempbl mpaccuposuiuka N3

KOHTEKCTHOI'O MEHIO IMTPHU aKTUBHOM MHCTPYMEHTE CO3JaHUA JOPOKEK. le/l 9TOM OTKPOETCA AUAJIOTOBOC OKHO, [TOKA3aHHOC HUKE!:

JlocTynHBI Tak¥e mapamMeTphl:
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NapameTpel uHTepakTuBHOro Tpac

Pexum
MoACBETKE CTONKHOBEHUIA

PacTankneats

@ Obxog npenaTcTBMR

MapameTpel
MoBEfEHNE NEPETACKMBAHWA MBILLM: | NEPEMECTITE INEMEHT

Pexxum ceobonHero yraa (He TonkaTe/obxog)

MepenpurneaTs Yepes NpenATCTEMA
4 Ynanedue nuwHuX Dopomek
4 AsTOMAaTUHECKMI MEpexon BHIE
[®4 Tnanxo NepeTacKMBaTH CEMMEHTI

Pa3pellnThb HapyLleHnA DRC

ONTUMUIATOP YCUANA CTErT BbICOKUI

& ormenuTs ok

¢ Pexxum — BI)I60p METOJa, KOTOprﬁ 6y)ICT HCTIOJIb30BATLCA TPACCUPOBIIUKOM JIA IMTPEOJOJICHUSA HpCHﬂTCTBI/Iﬁ (paCTaJ'IKI/IBaHI/IC,

00X0/ U T.11.)

¢ PacrajgkuBarthb nepex.oTB. — €CJIM OTKII0YECHO, IIEPEXOAHBIE OTBEPCTHUA BOCIPUHUMAIOTCA KaK HEIEpEMEIIaeMbIE OOBEKTHI U

HX HEOOXOAUMO OOXOAUTh, 4 HE CABUIATh.

o Hepeﬂpbll"l/lBaTb yepes npenaTCcTBUsI — €CJIM BKII0YEHO, TPACCUPOBIIUK MOIBITACTCA MEPEMECTUTD NPETATCTBYIOIINE 10-

POKKH 32 HETMOJBIKHbIE OOBEKTHI (HA MOJOOMH KOHTAKTHBIX IUIOLIA/IOK), BMECTO TOTO, YTOOBI TPOCTO “yNepeThcsi” B HUX.

e VnajeHue JUIIHUX JOPOKEeK — yIaIsATh IIYHTUPYOIIUE JOPOKKHU MPH TPACCUPOBKE (T.€. €CJIM HOBast AOPOKKA CO3MAET CO-
e/IMHEeHue, ISl KOTOPOro yke CYLIECTBYET JApyrasi JOpOXKa, TO cTapasi Aopoxka Oyzer ynanena). lllyHTupoBaHHe NOpOKEK

OnpeaeIACTC JIOKAJIbHO, TOJIbKO MEXKAY Ha4aJIOM U KOHIOM TeKymeﬁ HOPOIKKU.

¢ ABTOMATHYECKHI nepexoa BHU3 — €CJIM BKIIIOUYEHO, TPACCUPOBIIUK ITOIIBITAETCA 0oJiee MIaBHO O6XOILI/ITI) KOHTAKTHBIC I1J10-

IIAJKY WK TIepeXOHbIe OTBEPCTHS, M30eras Py STOM OCTPBIX YIJIOB M IIEPEJIOMOB Ha JOPOXKKaX.

o FJIa,[lKO nepeTacKkuBaTb C€rMeHTbI — €CJIU BKIIIOUYEHO, TPACCUPOBIIUK 6yneT IBITAaThCA O6"bC,III/IHI/ITL HECKOJIBKO KPUBBIX CET-

MEHTOB B OIMH POBHBIH (IIpH MepeTaCKUBAHUM).

e Pazpemurs Hapymenuss DRC (Tonbko B pexxume nooceemka cmoakHoseHuii) — TO3BOJISET CO3/1aBaTh JOPOKKU, KOTOPbIE

HapymaioT npasuia npoexktuposanus (DRC).

® OHTI/IMI/I3aT0p ycnimAa — onpenesiaeT BpeMA, NPEeaoCTaBIAEMOEC TPACCUPOBIIUKY JI1 BBIIIOJIHEHU A paC‘-IéTOB IO pacTaJIkuBa-

HUIO NN O6X0ﬂy MpEenATCTBUA IIPU NPOKJIAAbIBAHUN JOPOKKHU.
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naBsa 9

Co3naHue 3anosiHeHHbIX 30H

3arnoJHeHHBIe 30HBI 3aJaI0TCS1 KOHTYPOM (3aMKHYTHIM TIOJIMTOHOM) M MOTYT COAEPXATh IyCThle 00IacT! (3aMKHYTBIE TTOJUTOHBI

BHYTpPH KOHTypa). 30HBI MOKHO YEPTUTDH KaK Ha CJI0AX MEJU, TaK U Ha TEXHUYECKUX CII0AX.

9.1 Co3paHue 30H Ha cnosax meaou

[NoaxmoyeHre KOHTAKTHBIX IUIOMIAIOK (1 JOPOKEK) K 3aMTOJTHEHHOM MeTHOM 30HE KOHTPOJIUPYETCS MEXaHIN3MOM IIPOBEPKHU MTPABIIT
npoekTupoBanus (DRC). 3oHa qomkHA ObITh 3aTOJIHEHA (a HE MPOCTO CO3/1aHa) [T MOIK/TIOUYEHHS] K KOHTAKTHBIM TUIOIIA[AKAM.

Pcbnew B JaHHBIX MOMEHT UCHOJIb3YET CEIrMEHTBI JOPOKEK WJIU MMOJIMTI'OHBI 1J14 3alIOJIHEHUS KOHTYPOB 30HbBI.

Ka)K)lbIﬁ M3 3TUX METOJ0OB UMECT CBOM JOCTOMHCTBA U HEAOCTATKH, I'NTaBHBIM HEJOCTATKOM ABJIACTCA YBEJIUMYEHHOEC BPEMA ITOCTPO-

CHUA H306pa>1<eH1/1}1 Ha CJ1a0BIX KOMITBIOTEpPAX. Ho B kOHEUHOM uTOIre PE3YIbTAT BBIITIAANUT OAUMHAKOBO.

B nensx YBEJIMYCHUSA ITPOU3BOAUTEIILHOCTU, 30HBI HE 3alIOJIHAIOTCA aBTOMATUYECKU ITOCJIE KaX10Tr0 UBMEHEHU S, a TOJIbKO:

® HpI/I BBITIOJTHCHUHN cneunaanoﬁ KOMaHIbI 1JId 3alIOJIJHEHU A 30H.

e Ilepen BBIIOJHEHUEM NIPOBEPKHU IIPABUJ IPOEKTUPOBAHMUSL.

MenHbie 30HBI HEOOXOJVIMO 3JIMBATh (TIepBOHAYAILHO WM TIOBTOPHO) MOCIIE PeJaKTUPOBAHUS JOPOKEK MIIH KOHTAKTHBIX TUTOIIA-

J0K. 30HBI, KaK MPABUIIO, MOJKJIIOYAIOTCS K OHOH U3 Lieneil (0ObIYHO K OOIIel Leny WK K [IMHE TIUTaH!s).

B obmiem ciyvae, 41 CO3MaHMS MEIHOW 30HB HEOOXOAUMO:

¢ YCTaHOBUTB MapaMeTpsl (MM LienH, CJI0H U T.11.). [lepekovaThcss Ha HyXHBINA CJION U TIOJICBEUMBATH BHIOPAHHYIO 1IETIh HE 0051-
3aTeJIbHO, HO 3TH AEHCTBUS MOTYT OBITh ITOJIC3HBIMHU.

» Co3paTh KOHTYD 30HbI (€CJIM 3TOTO HE ClieJIaTh, Oy/IeT 3arojHeHa BCs I11aTa).

* 3ayuTh 30HY.

Pcbnew crapaeTcst 3aro/IHsITh BCE 30HBI 32 OJMH Pa3 U, OOBIYHO, [IPU ITOM OTCYTCTBYIOT HE MOAKJIIOYEHHbIC YIaCTKH 30H. MokeT

CJIIYUYUTHCA TaK, YTO HEKOTOPLIEC YUACTKU 30H OCTAHYTCS HE3aIOJTHCHHBIMU. 30HbI 0€3 Ha3HAYEHHON LenY HE OUMIIAIOTCA U MOI'yT

COACPKATh U30JIMPOBAHHBIC 00J1acTH.
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9.2 T[locTpoeHue 30HbI

9.2.1

Co3paHue KOHTYypa 30Hbl

MCHOJIL3yfITe HUHCTPYMECHT m‘- AKTHBHBIM JOJIZKEH OBITh CJION menu. [locne menyuka JIEBOM KHOIIKH MbIIIH, IJ1d HadaJia IoCTpo-

C€HUA KOHTYPA, OTKPOCTCA AUAJIOTOBOC OKHO, KaK IMOKAa3aHO HUKE.

CBoldcTBa mMegHoll

Cnoi:
Il Composant
I Cuivre

YCTaHoBKW
3azop (Mm):
0,508

0,254

CrnasuneaHne yraos:
OTcyTCTRYET

MUHUMANEHAA LWWPWHE (MM):

Lenk:

=no net=
GND

VCC
Net-(C2-Pad1)
Net-(C3-Pad1)
JCLKLCA

/DO

JPC-AD

JPC-AL

CoegyHEHNE KOHT.M.:
Tepmopa3rpyaka

TepMopasrpy:ka
3330p HanNPOTWE KOHT.MM.: (MMm):
0,508

]

LMpKWHa TepMomMocTa (Mm):
0,508

JKCMOPT YCTAHOBOK B APYrME 30HHI

DUALTR MO LEnAm
Mokaszate:

Moka3aTk BCe (MO KONMHECTBY KOHT.MA.) 2

DUALTP CKPBITEIX LENed:
Met-*

DUNLTP Lenei:

MpUMEHUTE DUNLTR

YpoBeHE NpUopMTETa: HaKNoH KoHTYpa:

0 Nioboit

Pedim 3annekm: CTUNL KoHTYpa:

dogusod = LWITpuxoBKa
CermeHdThl / 360°:
16 =
¥ ozmernTe

4

3[[er MOHO YCTaHOBUTb BCE BO3MOJKHbLIC MTApaMETPbI AJIA 30HbIL:

e llenn
e Cron

* JlapameTpsl 3a0JIHEHUSA

b HapaMeprI KOHTAKTHBIX IIJIOINAaJd0K

* YpoBeHb pHOpHTETA

HaqepTI/ITC KOHTYDP 30HBI Ha YKa3aHHOM CJIO€. toT KOHTYD 06pa3yeT NOJIMI'OH, BEPIIMHBI KOTOPOI'O JIO6aBII$IIOTCH C IIOMOIIbIO

IIeTYKa JIEBOW KHOITKM MBIIIH. [JBOWHON MIETIOK MBIIIH 3aBEPIIAT CO3IaHNe KOHTYpa M 3aMKHET ero. Ecii nepBast u mocnequsis

BEpUIMHA HE pacnojiaralorca B OHOM MECTE, TO Pcbnew Il06aBI/IT CEIrMEHT MEXK1Yy HUMU.

3ameuaHue

* [Npu NOCTPOEHMM KOHTYpPA 30HbI BbINOHSETCS KOHTPO/b NMPaBUN MPOEKTUPOBAHNS.

« Ecnu npu pasmelueHumn HoBoW BepLumHbl By et obHapyxeHa ownbka npasun NPOeKTMpoBaHNs, To Pcbnew He nos-

BONUT e€ co3naTb.
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Ha cieaymonem I/I306pa)K€HI/II/I MOJKHO BUIETH IPUMEP KOHTYPa 30HbI (3aLHTpHXOBaHHLIﬁ TOHKHMMH JIMHUAMU HOIII/II‘OH)Z

9.2.2 YpoBeHb npuoputeTta

Wuoraa TpedyeTcst co3aath HeOObIIYIO 30HY BHYTPH OOJIBIION.
TO MOKHO CHeJIaTh, €C/IM MaJIOi 30HE HA3HAYUThH IPUOPUTET OOJIBIINIA, YeM Y OOJIBIION.

YcranoBka pUoOpUTETA:

YpoBEHb MPUOPUTETA:
I::I i

Bot oguH 13 npumepos:
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Ilocne 3anonHeHus:

9.2.3 3anonHeHue 30H

HpI/I 3aIllIOJIHCHUU 30HBI, Pcbnew yAQJIA€T BCE HE NMOAKIIOYEHHBIE YYAaCTKU MEIHBIX 30H. YT10o0m! MOJIYYUTb JOCTYIl K KOMAaH/E 3a-

IIOJIHCHU A, H€06XO,HI/IMO HaXaThb IMPaBylO0 KHOIIKY MBbIIIW Ha KOHTYPE 30HBI.
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[} OTNOMUTE UHCTPYMEHT

] 1 o yron

3 2L MepeTalyTs CErMeHT KOHTYpa
1{-’ HaATK 1 NepemMecTUTE NoCan.MecTo 1[‘ AL ¥P
== £ mo'\ 0baBnTL NogobHyo 30H
3anUTe U NEPe3anTe BCE 30Hk B L AODHY ¥

i 0BaBWTL BhIpE3aHHy obnacTs
@ YOanuTe 3aAMBKY BCEX 30H trl+B m A P ¥
— . LyBnuKaT 30Hkl Ha cnoi
* Buibop paboyero croa

L 4 3anUTe 30HY
.! UenTtp F4
@ YOaNUTE 33NMBKY 30HGI
@ YBENWYNTL F1
t—I—' MepeMecTUTL 30HY
Q YMEHBLINTE F

ﬁ_g: MNepemecTUTb 30HY TOYHO tri+m
O MepepucoBaTh E3

#  PepnakTwpoBaTb CBOICTBA 30HbI

@ ApTomacliTab H B
Buibop macLuTaba , ©5 YmanuTb KOHTYP 30HEI
H Buibop ceTkM v

K 33KphITh

BrinonxuTte komaHgy “3anuTh 30HY”. Hibke OKa3aH pe3ysbTaT 3aloJHEHHUs TOJIMTOHA ¢ TOUKOM MOAKJIIOUECHUSI BHYTPH:

ITostMroH — 3T0 KOHTYp 3aIloJHeHHOH 30Hb. Ho 371€ch MOXHO BHUAETh HE3alOJTHEHHYI0 00JacTh BHYTPU 30HBI, IOTOMY YTO OHA
HEJOCTYyIIHA:

* Jlopoxkka oOpa3yeTr rpaHHILy

e Tam HeT TOUKM NOAKJIIOUEHHUS [JIsI 3alOJTHEHU S 3TOM 00JIaCTH.

3ameuaHue

Mo>HO MCcronb30BaTh HECKONBKO MOMMIOHOB L1 CO34aHus NycTbix obnacteit. Janee npreenéH npumep:
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9.3 [MapameTpbl 3anonHeHUs

YcTaHoBKK
3azop (Mm): CoegUHEHWE KOHT.MM.: YpoBeHs NPUOPWTETA: HakKNoH KOHTYpa:
0.308 TepMopasrpyaKa < |0 s NwoBoii =

MUHUMANEHAA WAPKHE (MM): 1
B Tepmopasrpy3ka Pexum 3amBkn: CTUNE KoHTYpa:

0.254 o
3330p HAMPOTWE KOHT.AM.: (MMm): Monuron = | | lWTpMxoeka =
CrnamueaHne yrnos: 0,508 CermenTsl / 360°:
SIS AU ~ | LwnpuHa TepmomocTa (Mm): 16 =
0,508

l'[epe;l 3allOJJHEHHUEM 30HbI HY’KHO HACTPOUTD:

¢ PexxnM 3a7IMBKH.
* 3a30p ¥ MUHUMAJbHYIO IIUPUHY MEIH.
* Kakum 00pa3oM KOHTAKTHbIE IUIOMIAIKH JIOJIKHBI MOAKIIOUAThCS K 30HE.

* [TapameTpsl TepMOpPa3rPy3KH.

9.3.1 PeXum 3anonHeHus

30HBI MOKHO 3aII0JIHATh HCTIOJIb3Y A MMOJIMI'OHBI MJIM CETMEHTDI. Pe3ym>TaT 6y;[eT OJJUHAKOB. Ecmm ITPpH UCIIOJIb30BAHUM MOJIUTOHOB

UMeIoTCst pobJIeMbl ¢ 0ToOpakeHHeM (OOJIbIINe 3aJePiKKH), HY)KHO UCIIOIB30BATh CETMEHTHI.

9.3.2 3asop M MUHMManbHas LLMPUHA Meau

XOopomIM BapuaHTOM IIPY BBIOOpE BEJIMUMHBI 3a30pa OyIeT pa3Mep Iiara CeTKH, BHIOPaHHBI HEMHOT'O OOJIbIIMM, YEM MIAr CeTKU

npu TpaccupoBke. [Ipu BBIOOpE MHUPUHBI MEAU HYKHO YOSAUTBCS, UYTO OHA He OYJIEeT CIMIIIKOM MaJIOH.
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@ BHumaHue
Ecnm BbIGpaTh WUPKHY CIUWKOM BONbLION, TO HEBONbINE BNEMEHTbI, TakMe Kak MOCTUKU TepMOpasrpy3Kku,
HEBO3MOXHO ByneT co3gatb.

9.3.3 [MapameTpbl KOHTAKTHbIX NAOLLAA0K

KonTaktHbie IJIOIAAKH, MOAKJIIOYEHHbBIC K HEIN 30HbI, MOT'YT CJIMBATHCA C Heﬁ, HUCKJII0YAThCA U3 30HBI UJIM COCJUHATHCA C IIOMOIIBIO

TEPMOMOCTOB.

¢ Eciu KkoHTakTHas riomajgka CJIMBacTCAd C 3OHOI71, TO IMpUITaBaHUE U BbIITAUBAHUE MOKET OBIThH 3aTPyAHEHO 0O0JIbIION IIomaabro

MeJIf, KOTOpYIOo TOTpebyeTcst IPOrpeTh.

e Eciu kKoHTaKTHas IiomaJgKa UCKII0YEHA U3 30HbI, ITIOAKJIIIOYCHHUE K Hell MOKET ObITh HE OYEHD XOpOoUIMM.

— The zone can be filled only if tracks exists to connect zone areas.

— Pads must be connected by tracks.

¢ Hcnonb3oBaHue TEPMOPA3IrPy3KU ABJIACTCA ONITUMAJIbHBIM PEIICHUEM.
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— Pad is connected by 4 track segments.

— The segment width is the current value used for the track width.

9.3.4 [MapameTpbl TepMOpa3rpys3Ku

TepMmopasrpyska
3330p HaNpPOTWB KOHT.MN.: (MMm}:
0,508

WKprHa TepMoMocTa (mm):
0,508

MoO:KHO yCTaHOBUTS JIBa apaMeTpa:

9.3.5 Bbi6bop napameTpoB
[IuprHa Mequ /11 TEPMOMOCTOB JIOJDKHA OBITH GOJIbIIE 3HAYECHUST MUHUMATBGHON IIMPUHBI METHON 30HBL Eciu 3T0 ycioBue He
OyzeT coO0IEHO, TO TEPMOMOCTHI He OY/IyT CO3/1aHbl.

K TOMY K€, €CJIh BbI6paT]> 3HAYEHUE CIIUIIKOM OOJIBIINM JJIs1 TEPMOMOCTA WUJIK 3a30pad, TO TEPMOPAIPY3KY HEBO3MOKHO 6yHeT

CO31aTh OJid HEOOJIBIINX KOHTAKTHBIX IIOAaa0K (HaHpI/IMep, JJIs1 9JIEMEHTOB ITIOBEPXHOCTHOT'O MOHTa)Ka).
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9.4 [ob6aBneHue NycTbix obnacrem BHYTPU 30H

30Ha yKe JI0JKHa cymecTBoBaTh. Iist qo6aBieHus mycToi oosacTy (He3aroMHEHHOTO yuacTKa BHYTPY 30HbI):

* IllenxkHnTE MPaBON KHOMKOW MBIIIH MO KOHTYPY CYLIECTBYIOIIEH 30HBI.

* Bribepure nyHKT [{00aBUThH BHIPE3aHHYIO 0OIACTb.

4-I-b HalTi 1 NepeMecTUTL Nocap.MecTo

ABTOTPACCHPOBKa

\—\ Ha4aTe gopomky
I*, Bhifop WWPWHEI OOPOMKKK
g Beibop paboyero cnos

LenTp
(-:I-l YBENNYNTh
Q YMeEHBLIWTL

(¥ Nepepucosats
Q AsToMmacwTab
@l Bribop macwiTaba

e
-

+ves Buibop ceTkn
H

x 3aKpoITe

* Co3zpaiiTe HOBBIN KOHTYP.

- _k.. MepeTalyUTs CEMMEHT KOHTYPa

i @ NobasuTt NogobHyw 30HY

X & [obaeuTh BEIpe3aHHy0 0BRacTs

4 . OybnnkaT 30HEl Ha CloR

==
(&2 3anuTs I0HY

F4 | YO0anuTe 2anNUBKY 30Hkl

F1 4-I-D MepeMecTuTE 30HY

F2 %. ﬂepeMeCTMTh 30HY TONHO

F3 / PepakTWpoBaTe CBOACTEA 30HLl

Home
& YoanuTe KoHTYP 3oHLI

3

M

Ctrl+M

E
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9.5 PepaktupoBaHue KOHTypa

UroObl UI3MEHNTH KOHTYP MOXHO:

* ITlepemermars ero yrisl.
* Yaanare vwim JoOaBISITh YTIIBL.

® HOPI/ICOBLIBEITI) HOBBIC YYAaCTKH 30HbBI NI IIOGEIBHHTI) ITyCTBbIC 00J1aCcTH.

Ecmu KOHTYPbI OAHOTHUITHBIX 30H HAKJIAAbIBAIOTCA APYI' HA Apyra, TO OHAU 6y,IIyT 06LCHI/IHCHI>I.

:> CozgaTh yron

_|'||' MepeTalyUTs CEMMEHT KOHTYPa

Q-I-b HalTi 1 NepeMecTUTL Nocap.MecTo

k
ABTOTPACCMPOBKa @ LoBaBUTL NooeBHYI0 30Hv

Jis peaakTHpoBaHUs HAXKMHUTE ITPABOH KHOIIKOH MBIIIM Ha YroJl WM IPaHb KOHTYpa U BhIOEpHUTE HEOOXOIMMYI0 KOMaH/y.

371ech yroja KOHTYpa BbIPE3aHHON 00J1acTH ObLT MIepeMeIEH:
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ITomuroxst 061)C,HI/IHI/IJ'[I/ICI).

9.5.1 J[o6aBneHue ogHOTUMHOW 30HbI

Iporecc noGarieHUs] OMHOTHUITHOMN 30HBIL:
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Koneunslil pe3ybrar:

9.6 WN3MeHeHue NnapaMeTpoOB 30HbI

Ecmu Haxxatp HpaBOfI KHOITKOM MBIIIIN Ha KOHTPE 30HbI 1 BbI6paTb ITYHKT Pedarcmupogamb ce0licmea 30Hbl U3 KOHTEKCTHOIO MEHIO,

OTKPOCTCA AUAJIOTOBOC OKHO UIA PEAAKTUPOBAHUA eé napaMeTpoB.

9.7 OKoOHuYaTenbHOE 3arnoJIHeHUEe 30HblI

KOFHH pa60Ta Hazg IeYaTHOM IIJIaTON 3aKOHYCHA, HYKHO 3aIllOJIHUTb BCE 30HBI. ,HJ'[H 9TOro:

° BLI6epI/ITe HUHCTPYMEHT ,HO6aBHeHI/IH 30H C IIOMOIIBIO KHOITIKH @'1 .

* OTKpO#TE KOHTEKCTHOE MEHIO HAa)KaTHEM MTPABO KHOITKY MBIIIH.

ki A F3aNTh W nepe3aiiTe BCe 30HL

* Bocnosb3yiitech KOMaHA0H 3a/IUTh UM EPE3ATTUTD BCE 30HBL:
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@ BHumaHue

Mpouecc 3anonHeHNS MOXET 3aHSATb HEKOTOPOE BPEMS, 0COBEHHO ecnu ceTka 3a/IMBKM O4eHb Mana.

9.8 3ameHa uenu O/s 30HbI

[Noce BHECEHMST UCTIPAaBIIEHUI B CXeMY, MIMEHa Iieneid MoryT m3MeHuThesl. Hanpumep, e VCC MoskeT OBITh TIeperIMEHOBaHA B
+5V.

ITpu BBIMOIHEHNY IPOBEPKY MPaBUII IPOEKTUPOBAHNUS Ha BCEl MeyaTHoOM riate, Pcbnew nposepsiet, CylIecTBYIOT JIU LIETTH Ha3Ha-

YCHHBIC 30HaM, WJIA HET.

Moxer HOTpe6OBaTbCH BPYUHYIO IOAKOPPEKTUPOBATL MMApaMETPbI 30H, UBMEHUB CTapbl€ UMEHA uer[eﬁ Ha HOBBIC.
9.9 Co3paHue 30H Ha TeXHNYECKMNX CNOSIX
9.9.1 Co3paHue KOHTypa 30HbI

TO BBITOIHAETCS C TMPUMEHEHHUEM TOT'O K€ MHCTPYMEHTA m‘-. Ho akTuBHBIM JOJIKEH OBITh TEXHUYECKUN CIION.

Ilocne memuka JIEBON KHOMKHW MBIIITH JUIA Havdajla CO3daHus KOHTYpa, OTKPOETCA AUaJIOTOBOE€ OKHO:

CBodcTBa He mMegHbix =30H
Buibop cnos: HacTpolka KoHTYypa:
B F.Mask OpWeHTaUKWA KOHTYPa 30HkI
[ Dwgs.User ® /Nioban
OpToroHansHo 1 45°
Bl Ecol.User
1 Eco2.User OTobpameHne
@ Edge.Cuts JIMHNA
Hl Margin ® KopoTkas WTpWUXoBKa
[ B.Crtyd MonHaA WTpHUXoBKa
B F.CrtYd
Hl E.Fab MWH. LUMPWHA 30HBI (MM):
@ FFab 0.254
,% OTMEHWUTE -Qﬂgh’.

BI)I6CPI/ITC OJJUH M3 TEXHUYECCKUX CJIOEB JUIA pa3MEIIEHN A 30HbI 1 HAUEPTUTE KOHTYP, KakK OBLIO OIMUCAHO paHee Jid CIIOEB MCEOU.
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3ameyaHue
. ,D,ﬂﬂ penakTmpoBaHuAa KOHTypa I/ICI'IOJ'Ib3yI7ITe Te XXe MeTodbl, 4TO 1 Onsa MedHblX 30H.

 Ecnn notpebyetcs, MoXHO no6aBnsTb NycTble obnacTu.

9.10 Co3paHue obnacten 3anperta

@

AKTHBHBIM JOJDKEH OBITH CJION MEMU.

Bribepure MHCTpyMeHT

IMocie mieTuKa JeBoi KHOIKM MBI B HaYajie KOHTYpa JIJIsl HOBOM 00JIaCTH 3arperTa, MOsSBUTCS JUATIOTOBOE OKHO:

CBolcTBa obnacTu sanpeTa

Cnoi: CeoAcTBa:
Il Composant OpYEeHTALMA KPaA 30HkI:

{® 180° 90° 1 45°

BHELWHWIT BUL KOHTYpa:
NuHwWa

® KopoTkas WTprxoeKa
MoMHas WTPUXOBKa

MapameTpel 0bnacTu 3anpeTa:

& Eez nopomek

[&f Bez nepex.oTs.

Eez megu

.% OTMEHWTE 4“5 oK

MO3HO BBIOpATh 3anperiéHHbIe JIEMEHTHI:

e Jlopoxku.
* TlepexomHble OTBEPCTUS.

¢ YyacTku Meau.

Eciu B 06s1acT 3ampera OKaKeTCst JOPOKKa WM IEePeXOoAHOe OTBepcThe, OyIeT MOKa3aHO YBeJOMIICHHE O HAPYLICHHN TPABUII

MMPOCKTUPOBAHUS.

B CJ1yvac ¢ MEJHbIMA 30HAMU, objacTu 3allpeTa ¢ YCTAHOBJICHHBIM 3alIpETOM Ha YYAaCTKU MEU 3aIlOJIHATHCS HE 6y,[[yT. Oo6nactu

3ampeTa MoAOOHBI 30HaM, TI0STOMY PEAAKTUPYIOTCS] aHAJIOTHYHBIM 00pa3oM.
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naBsa 10

daunbl ons npouwsBoacTea neyatHoOU nna-
Tbl

JlaBaiiTe paccMOTpUM 3Tanbl (POPMHUPOBAHMS HEOOXOUMBIX (aiiyIOB AJIsT OTIIPABKH Ha ITPOU3BOJCTBO CIIPOEKTHPOBAHHON TevaT-

HOM I1JIAThI.

Bce caiinsl, chopmuposannsie B KiCad, pacnionaraoTcs B pabodyeM KaTajore, TaM e TJe pacrojioxkeH (haiiyl meyaTHOM IUIaThl

xXxxx.brd.

10.1 OkKoOHuyaTenbHas NoAroToBKa

,HJ'[H CO3JaHUA BCEX HeO6XOHI/IMLIX q)al;'lJ'IOB I TIPOU3BOACTBA CHpOGKTI/IpOBElHHOﬁ MeYaTHOR IUIaThl, HY)KHO HpOfITPI HECKOJIBKO

IIOATOTOBUTECJIbHBIX 3TAIIOB.

* O6o03HaubTE CJIOM (HATIPUMEDP, BEPXHUI — fop WK front, a HWKHUI — bottom wim back) BMecTe ¢ Ha3BaHUEM MTPOEKTA B BUJIE

HAJIHCH, PACTIOJIOKEHHOH Ha Cloe.
* Bce Haanucu Ha HUDKHEM cJ10€ (MHOTZA ero Ha3bIBAIOT 3d0HUM I CO CHOPOHbL NATIKL) HEOOXOLUMO OTPA3HTh.
 Co3paiite Bce 30HBI 3a3eMJIEHH ], IONPABbTE JOPOKKH, YTOOBI BCE COOTBETCTBOBAJIO 3asBJICHHBIM TPEOOBAHUAM.

* JloGaBbTe MUpBI sl COBMELIEHHUS U, KEIATEIbHO, IPOCTABbTE pa3Mepbl KOHTYpa (OOBIYHO 3TO JiesIaeTCsl Ha CIIOSIX OOIIero Ha-

3HAYCHUS).

I[anee MOKa3aH MpUMEP BHEIIHETO BUJd ITUX JIEMEHTOB, 3d UCKJIIOYEHUEM 30H 3a3€MJICHU S, KOTOPBIC ObLTH CKPBITHI JIA JIy4YIIeTO

BOCIIpUATHA:
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[ s
~, LE0s u C

"

[3]
Takske IpUCYTCTBYET IIBETOBasi MApKMUPOBKa 4 CI0EB Meu: Eﬂ

) .
[l7_'colcgs pio-
i J .

10.2 OkoH4aTenbHasi npoBepkKa NpaBuN NPOeKTUPOBaHUS

IMepen Tem kak co3gaBaTh HeoOXoaUMBbIe (haily1, KpaiiHe peKOMEHYeTCsl BBIIIOJHUTh TPOBEPKY MPABHJI IPOSKTUPOBAHMSL.

30HBI 3AIIOHAIOTCA aBTOMATUYECKU npu CTapTe MPOBEPKU. Haxwmure KHOIIKY 'ﬂ JUISL BBI3OBA JUAJIOTOBOIO OKHaA ITPOBEPKU

MpaBWI MPOCKTUPOBAHUS.

MNapameTpsl
3azop
MUH. WKpWUHA fopokkK | 0,2032 MR
MuH. pasmep nepex.oTe. |0,880 MR
MuH. pasmep Nepex.MukpooTe. 0,508 MR

Co3paTe daiin oT4yeTa

CoobleHua ob olwwbkax:

Mpobnemsl / Mapkepel | He noncoenMHeHsl

Tun cwwbku(4): lopoxka BAM3KO K KOHT.NA.

Tun ownbkn(4): Jopoxka BAM3KO K KOHT.NA.

CoobuieHna:
KOMAMAALWA CBA3EA...
3330pkl KOHT.MM...
3a30phl [OpOHKEK. ..
3anN1BKa 30H...

TecT 30H...

HenogknwYeHHbIe KOHT.MM...

0bnacTy anpeTa...
TecT TeKCTOB...
33BepLUeHD

+ @ (97,155 Mm,118,110 mm): fopoxkka 0,432 Mm, uens [/PC-A5] (64) Ha cnoe Composant, gnuHa: 27,940 mMm
+ @ (98,425 Mm,107,950 MM): KoHT.na. 16 Ha Composant, Cuivre, BHyTpeHHWiA, He Meab u3 JP1

CtapT DRC
CrWCoK He NofcoeqlHEHHEIX

¥0anuTk BCe MapKepkl

% OTMEHNTE ()BQK
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[TonpaBbTe HyXHbIE NapaMeTpbl U 3aTeM Haxkmute KHomkKy “Crapt DRC”.

Ita nocneaH:sA MpoBepKa yoepexkeT OT JII0ObIX HEMPUATHBIX CIOPIIPU30B.

10.3 Hauyano koopauHat B charnax cBepsioBKu

ITpu ycraHOBKe Havana KoopauHat ajis ¢aisioB poTOMAOIOHOB U CBEPIIOBKH, pa3MeIlaeTcs BCIIOMOraTe bHasi OCh B YKa3aHHOW

ToukKe. Beibeprte HHCTPYMEHT J—’ Pa3mecrute BcrioMoratebHyI0 OCh LIETYKOM JIEBOM KHOIKU MBILIY B BHIOPAHHOM MeCTe.

10.4 dopmupoBaHue cannos poTo-neyaTn

10 genaercs yepe3 MeHio Pain/YepTuTh, OTKPOETCs ClEeAyOIIee AUATOr0BOe OKHO:
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©OpMAT HepHeHnA: JIVPEKTOPWA Ha3Ha4eHUs:

|Gerber = plot_fles/ 0630p..
Cnon NapameTphl
& Composant HEpTUTE hOpMATHYHK pamKy Ha BCEX CROAX MeTku oTB.:

& Cuivre YepTuTe KOHT.MA. Ha C/oe WenKorpahun

B.Adhes MacwTab:
[ UYepTUTh 3HaYeHNA nocagmecT

FAdhes
B.Paste YepTuTh 0B03HaYEHMA NOCaAMecT
Pexum qepyeHna:
F.Paste MPVHYANTENEHO HEPTUTE HEBMOVIMEIE 3HHEHWA W/MNK 0bosHa4eHNA
& B.silks

& Fsiks He sakpeigaT nepex.oTe. ToAWwWHa NUHMK N0 YMOIHaHWI (Mm):

MCKNIOYUTE COAEPXMMOE CNA0A KOHTYPa MevYaTHO NNaTkl © ocTanbHeIX cnoes (0,15

B.Mask
F.Mask
Dwgs.User
Cmts.User
Ecol.User MCNone30BaTe OCK Kak 0CHOBHLIE
Eco2.User TeKyllWe YETAHOBKW MafAfLHOA MacKN:
Edge.Cuts 3a330p NaAnbHOA MaCcKM: 0,254 mm
Margin “MUH. WkpKHa naansHof Mackk: 0 MM
B.Crevd MNapameTpel Gerber
F.Crtyd Wcnons3o8aTh Protel pacwupeHus daiinos  ®opMaT
B.Fab 4.5 (ep.n3m. mm)
BKAKYNTE PACLUWPEHHBIE 3TPUBYThI
FFab @® 4.6 (en.v3m. mm}
MaCKNpOBaTE LenKorpahiio
CoobiueHun:
dunsTp:  [§F Bee CoXpaHuTb OTHeT B (ai...

HYepTuTe Co3gaTk thaiin cBepnoBkl 3aKpLITe

OO6bIuHO, (haiinbl popmupylorest B popmare Gerber. Ho B smo6om ciydae, MoxkHO chopmupoBath uX U B popmarax HPGL u

Postscript. ITpu BeiGope hopmata Postscript, UanoroBoe OKHO H3MEHUTHCS.

HepTuTh
®opMaT HepieHnn: [INPEKTOpWA HasHa4eHuns:
‘Pcstscript = plot_filesy 0630p...
Cnou MNapameTphl
& Composant YepTuTe (HopMaTHYK paMKy Ha BCEX CROAX MeTkn oTB.:
i OTcyTcTBYET =
& Cuivre YepTUTE KOHT.MN. Ha Coe Wenkorpadun AL —
B.Adhes — MaciwTab:
Eadhes YepTUTk 3Ha4eHA Nocaa.MecT -~ —
B.Paste [ YepTuTe 0Bo3HAYEHMA NOCAL MECT
PeXuM HepHeHnn:
F.Paste MPUHYANTENLHE YEPTUTE HEBMAWMEIE 3HA4EHUA U/WAK obo3HaqeHrA " -
. 3anonHeHHLIn =
& B.silks u
& ESilks © 33KPLIBATE NEPEx.oTB. ToALWWHA AKHKA N0 YMON4aHWK (Mm):
8.Mask VIEKNKOYNTE CONEPAMUMOE CI0A KOHTYPa NeYaTHOl MNaTel € GCTaNsHEIX CNoeB 0,15
F.Mask YepTUTE 3epKansHO
Dwgs.User
YepTuTh HEraTWBHO
Cmts.User
Ecol.User
Eco2.User TekyluMe YCTaHOBKW NafNbHON Mackin:
Edge.Cuts 3a30p NaANbHON MacKN: 0,254 mm
Margin MUH. WMPKHE N3ANLHOA MacKK: 0 MM
8.Crtvd MNapameTpel Postscript
ECrtyd X macwTab: Y macwTab: Koppekuua TonwmHel (Mm):
B.Fab 1.000000 1.000000 0.000000
FFab A4 NpUHYANTENBHD
CooBLueHna:
DUNLTP: CoXpaHuTk OTHET B ai...
HepTUTE CozfaTk thailn cBepnoskn 3aKpLITh

,HIIH 9TOro q)opMaTa MOJKHO HaCTpOUTb MaCHITa6I/IpOBaHI/IC JUI KOMIIEHCAIMHA TOT'PEIIHOCTH TUIOTTEpa U ,HO6I/ITI)CH MaKCHMaJIbHOU

TOYHOCTH:
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MapameTps Postscript
X MaclTab: ¥ macwTab: KOppeKLWA TONLWMHL (MM):

1,000000 1,000000 0,000000

A4 npUHYAUTENBHO

10.4.1 ®opwmart Gerber

s kaxaoro ciost Pcbnew opmupyet otaenbHblii paiin, coorserctByomuil crangapty GERBER 274X, B ¢popmate 4.6 (kaxaas
KOoOpJuHaTa B (haiijie mpe/ICTaBIsIeTCs B BUJIE JeCATH3HAYHOTO YUCa, 4 U PhI BbIICICHBI JIJIS LIEJION YacTH U 6 — 151 TPOOHON ),

eIMHUIIAMH U3MEPEHUs SBIISIOTCS IOMMBL, MacinTad 1:1.

OOGbIuHO, TpedyeTcst co31aBaTh (haiiibl s BCEX CJIOEB ME/IU U, B 3aBUCUMOCTH OT TIEYaTHOM IUIATHI, CJIOH IIeJKOrpaduu, nasyibHON

MAaCKH U NasuIbHOM macThl. Bee 3Tu haiiisl MoxkHO chopMHpOBaTh 32 OJIMH pa3, yCTAHOBUB HEOOXOJUMBbIE OTMETKH.

Hanpumep, 11 1ByXCTOPOHHE! I€YaTHOI IJIAThl C HAHECEHHEM HIeKorpacu, NasabHON Macky U acTel (A1 SMD-351eMeHTOB),

notpedyeTcsi co3nath 8 ailyioB (xxxx — yclioBHOe 0003HaUeHre nMeHHn *.brd-aiina).

e xxxx-F_Cu.gbr — menp co cTopoHB KOMIIOHEHTOB.

o xxxx-B_Cu.gbr — menp co CTOPOHBI TAKKH.

o xxxx-F_SilkS.gbr — menkorpacdus co cTOpOHBl KOMITOHEHTOB.

o xxxx-B_SilkS.gbr — menkorpadus co cropoHs! mankm.

* xxxx-F_Paste.gbr — nasipHast macra co CTOpOHBI KOMITOHEHTOB.
* xxxx-B_Paste.gbr — masinipHas macTa co CTOPOHBI MaNKU.

» xxxx-F_Mask.gbr — nasnpHast Macka co CTOPOHBI KOMITOHEHTOB.

* xxxx-B_Mask.gbr — masiipHas Macka co CTOPOHBI TafKH.
B_Mask.gb

dopmar daitnos Gerber:

B Pcbnew ucnonssyercs popmat RS274X Bepcun 4.6, aHTMiCKYE €UHULIBI U3MEPEHUS, JIUANUPYIOLIE HyJIH OMyCKaloTCA, BCe

3HAYEHMS ABJISIOTCSA aOCOMIOTHBIMK. Takoi Ha6op MapaMeTpoOB UCHOJIb3YETCA Yalle BCEro.

10.4.2 ®opwmar Postscript

CraHgapTHOE pacivpeHre BHXOAHBIX (paiinoB B popmart Postscript — *.ps. Tak ke kak u ipu BeiBoze B popmare HPGL, nmporecc
(bopMupoBaHMs MOKHO HACTPOUTD, YKa3aB MacITad 1 HEOOXOAUMOCTb B OTpakeHUH u300paxkeHus. Eciyu B mapameTrpax yka3aHo
MCIIOJIb30BaTh IICHTP JIUCTA B KAUeCTBE Havala KOOPAMHAT, TO BCE SJIEMEHTHI M300pakeHus1 OYAyT MOCTPOSHBI M0 OTHOLICHHUIO K

3TOMY LIEHTPY.

Ecy 3aiaHo 3HaUeHKe TONIIMHEL [Tepa, TO U300paxeHue OyaeT MOCTPOEHO C ero MpUMEHEHUEM.

10.4.3 [MapameTpbl YepuyeHUsi

Has popmara Gerger:
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MapameTphl
YepTuTe JOPMaTHYI0 paMKy Ha BCEX CRoAX LU= e
YepTuTE KOHT.MA. Ha CAoe Wenkorpadun
MacwiTab:

& YepTuTh 3HayveHvs nocag.mectT

& 4epTuTh obosHayeHMA nocad.mecT
PEXUM HepHEHNA:

MPUHYAUTENBHO YEPTUTE HEBMANMLIE 3HaYEHUA W/NNK obozHaveHua

He 3akpeiBaTL Nepex.oTe. ToAWWHA AWHWA N0 YMOAYaHWEK (MM):

WCKNO4YUTE COOEpXUMOE CNOA KOHTYPa MEe4aTHOW MAaTel C OCTaNbHEIX CNOEB (0,15

Mcnone30BaTh OCK Kak OCHOBHLIE

TekylUWe YCTaHOBKA MaANEHOA MACKK:
3330p NaANLHOM MACcKK: 0,254 MM
“MKH. WApMHE NaANEHOA Macku: O MM

MapameTphul Gerber
Wcrone3osatk Protel pacwmpenns dainos  ®opmat

4.5 (eg.n3m. MM}
BK4UTE PACLUIMPEHHEIE 3TPUBYTE!

® 4.6 (en.nzm. MM}
MackunposaTs Wenkorpaduio @ a

s gpyrux (popmaToB:

MapameTpel
YepTWUTE GOPMaTHYH PaMKY Ha BCEX CNDAX MeTKK OTB.:
OTcyTeTByeT =
YepTUTE KOHT.MA. Ha CNoe WenKorpahun
MacwTab:

[ YepTuTk 3HaueHWs nocad.mecT
[ YepTuTh obosHaveHMA nocad.MecT
PeMM HepHeHIs:
MPUHYANTENEHD YepTUTE HEBUAMMBIE 3HA4EHUA WMAW 0B03HaYeHNs
12 ST (=R TONWMHA AMHMK N0 YMONHaHKO (MM):
VICKIYATE COAEPHUMOE CNOA KOHTYPa Ne4aTHOR MAaThl € ecTankHLIX CNoes  |0,15
YepTWUTE 3epKansHo

HepTWTb HEraTMBHO

TeKyLNe YCTaHOBKI NAANEHOR MacKu:
3a30p NafAnLHOA Macku: 0.254 mm
MWH. WWPWHA N3ANLHORA Mackn: 0 MM

Oco6bie napameTpst (hopmata Gerger:

HWcnoms3yiiTe pacumpenus aitnos B (popmate Protel Ucnons3yiite .gbl .gtl .gbs .gts .gbp .gtp .gbo .gto BMecTo

.gbr B Ka4ecTBe pacIIMpeHusl.

BrJtouaiite pacuivpeHHbIe aTPHOYTHI. CoxpaHsiTe paclpeHHbIe aTPUOYTHI B (haii.

HckmouaiiTe nasabHyI0 MacKy U3 IIEJKOTpaduu. VY nansiite mo0ble 3JI€MEHTHI esKorpadum u3 odnacren

MasUIbHOM MACTHI.

10.4.4 [pouwme chopmarbl

CraHgapTHOE pacIIMpEeHHe 3aBUCHT OT THIIA BHIXOAHOTO (haiiia.
HekoTopble mapameTpsl HEOOCTYITHBI JIs1 OTAEIbHBIX (DOPMATOB.
ITporiecc mOCTpoeHKsI MOKET ObITH BBIIIOIHEH C YKA3aHHBIM [10JIb30BaTEe/IeM MAaCIITa0OM M, TPU HEOOXOJUMOCTHU, OTPaXEHO.

ITapameTphl YepueHus OTBEPCTHUH ITO3BOJISAIOT H300paXaTh UX 3aIIOJIHEHHBIMH, C OTBEPCTHEM PEabHOTO AUaMeTpa U OTBEPCTUEM

MaJioro auamerpa (yao0HO P CBEPJICHUH BPYYHYIO).

Ecmu 3a/JaHO 3HAaYE€HUE TOJIIIUHBI II€EPaA, TO I/1306pa)KCHI/Ie 6y)]eT IMOCTPOCHO C €ro IPUMECHCHUEM.
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10.5 O6wume napaMeTpbl 3a30POB Nasi/ibHOM MACKM1 U NasiyibHOW NacTbl

BCJ’II/I‘II/IHy 3a30pa MasiIbHON MaCKU MOKHO YCTaHOBUTDb rI100aIbHO JJIA CJI0EB MasIbHOW MACKU U HasJIbHOM MACThI. 3&30[)131 MOXHO

yCTaHaBJIUBATh I TAKUX SJIEMEHTOB:

¢ KoHTakTHBIE TUIOAJKH.
® HOCa,HO‘[H])IC MECTa.

* Bce 371eMEHTHI.
U1 Pcbnew ncnosb3yeT Ux B CleAyOIIeM NopsiIKe.

e 3HaueHue 111 KOHTAKTHBIX IJI0MAag0K. Eciau He 3amaHo:
e 3HaueHue I IOCaoYHbIX MecT. Ecin He 3amaHo:

¢ 3HaueHue JJis BCeX JIEMEHTOB.

10.5.1 JOoctyn
HyXHBIil MyHKT HaXoAUTCs B MeHI0 Pa3mepsl:

Pazmepsl | MHcTpymeHTel  [paBuna npoekTug

++ CeTKa none30BaTenA

T TekcT U rpaduka

@ PEISME'FJ KOHTaKTHBIX MN0OLWanokK

-
-— 3330'] MaCKW KOHTaKTHBIX NNOoLWa0o0K

‘ COXpPaHWTE HACTPORKKA
= “oxP P

OTKPOCTCH cieaypnuiee 1uajaoroBoe OKHO:

U EOHT . M,

MpUMedaHe: ONA 3HaYeHWid 2a3opa:
- NOMCKUTENBHOE 3HAYEHE D3HA43ET, 4T0 Macka bonbLue, Yem KoHT.Mn.
- OTPMUATENEHOE 3HaYeHMe 03HA4aeT, HTO MAcKa MeHbLUE, HeM KOHT.M.

3330p NaANLHOA MacKK: |b,254 | MM
MWH. WWPpWHA NAANBHOA MACKK: |D | 1]
3a30p NaANLHOA NacTh: |—D | MM
OTHOCUTENLHEIA 3330p NA3ANEHOA NACThI: |-D,DDDDDD | %

g OTMEHWTE | @gx |
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10.5.2 3a3o0p nasinbHOM MackKu

O6LI‘IHO, XOpPOLIMM BapUaHTOM SBJIACTCA 3HAYCHUC omuskoe K 0.2 MM. 3HaueHue SIBIISIETCS MOJIOKUTEJIbHBIM, IIOTOMY YTO MacCKa,

KaK MpaBuio, OOJIbIle KOHTAKTHOM TUIOIIAIKH.
3/1ech MOXHO YCTAHOBUTh MUHUMAJIbHYIO IIUPUHY MasyIbHOM MacKU MEX]y ABYMsI KOHTAaKTHBIMU ILIOIIAJKAMHU.

Ecmu PpeaIbHOC 3HAYCHUE 6y,£[€T MEHbIIIE€ MUHUMAJIBHOT'O, ABEC IJIOIIAAKKN MasuIbHOM MacKu 6y,[IyT 06’b€HI/IH€HH.

10.5.3 3a30p nasinbHOM NacTbl

HroroBoe 3HaucHUE 3a30pa ABJIACTCA CyMMOfI 3a30pa MasIbHOM HaCTHI U MMPOLEHTOB OT pa3zMepa KOHTaKTHOM IJIOIIaJKH.

BenmmunHa nuMeeT oTpuIiaTenbHOE 3HAYEHH, IOTOMY YTO MacKa, Kak MPaBUiIO, MEHbIIIe KOHTAKTHON TUIOIMIAAKH.

10.6 dopmuposaHue dpanyioB CBEpP/IOBKU

Bcerna cnenyet co3nasats (aiin cBepnoBku xxxx.drl B ¢popmate EXCELLON.

ITpu 5TOM MOKHO JOMOJHHUTEIFHO C(POPMUPOBATH OTYET CBEPIIOBKY U, CITH HEOOXOIMMO, KapTy CBEPJIOBKH.

» Kapra cBepsioBKM MOXeET OBbITh IOCTPOCHA B HECKOJIBKHUX (popmarax.

¢ Oruér CBEPJIOBKU SABJIACTCA OOBIYHBIM TEKCTOBBIM (bafl)'[OM.
q)OpMI/IPOBaHI/Ie 9THUX (1)&17U10B BBITIOJIHACTCA C IIOMOIIBIO:

* Knonku ”"Co3gats aiin cBepIoBKU”

¢ Ilynkra menio ®aiin/®Paiisl mponsBojacTa/ Pailsl CBEPIOBKY.

JnanoroBoe OKHO CO3AaHUSI (1)2117111013 CBEPJIOBKU IMOKA3aHO JaJiee:

ue palinof

|m 063op

En.uam. caepna: DOpPMAT KAPThI CBEPTOBKM: WHiho:
MM HPGL Ceepno nepex.oTs. Mo yMeN4aHni: Gaiin caepromku
@ Loiivs @ Fostscript MICroNb30BaTL 3HAYEHKME KNAcca Lenu
CBEPNO MEpex. MKPOOTH. : .
DOPMAT Hynel Gerber e
@ LecsTvHHEIA dopmaT DXF

Konu4ecTso OTB.: ®aiin oT4eTa
MoaasnsTe Ha4anbHLIE HYAW SVG (=TT, R S5
MofaenATe 3aBepWIAOWKE HY KM PDF HemeTtan. koHT.nn.: 0 3aKphITE
CKBO3HBIE Nepex.oTe.: 84
Mepex.MUKpoOTB.: 0

BHyTp. nepex.oTs.: 0

CoXpaHATE Hynu MapameTpsl dhaiina cBepnoBKuM:
TRl T 3epkannpoeate No ocK Y
MUHMMAMEHBIA 33r0N0BoK
OBLEANHUTE METAN. U HEMETAN. CKBO3HbIE OTB. B OMWUH tharn

CUCTeMa KOOp AMHAT CBEpnoBKY:
@® ABconTHEE

BcromoraTensHee ock

CoobLueHKs:

,H)'[H HaCTpOfIKPI Ha4vajla KOOPAUHAT UCIIOJIb3YIOTCA CICAYIONUE TapaMETPhI:
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CUCTEMa KOOPAWHAT CBEP/IOBKU:
@® AbconoTHele

BcnemeraTensHble oci
* AOCOJIIOTHBIE: UCTIONB3YETCs1 A0COJOTHASI CUCTEMa KOOP/IMHAT.

e BcmomorarenbHble ocH: HCIIOJIb3YIOTCSA KOOPAUHATBI OTHOCUTEJIbHO BCIIOMOTATEJIbHBIX oceﬁ, I/ICHOJIL3yI>JITG COOTBeTCTByIOH.[I/Iﬁ

MHCTPYMEHT (Ha ITPaBOi MAHEIN UHCTPYMEHTOB) AJIS1 UX YCTAHOBKH.

10.7 dopmupoBaHue OOKYMEHTaLMU O NPOBOAHbLIX COeANHEHUSAX

IMpu popmupoBannu aiIoB JOKYMEHTALIMH O IPOBOJHBIX COCAMHEHHUSX MOKHO UCIIONB30BaTh N300paKeH s IeIKorpaduu Kak
CO CTOPOHBI KOMITOHEHTOB, TaK M CO CTOPOHBI Maiiki. OOBIYHO, IOCTATOUHO TOJILKO N300pakeHUsI IEeIKOrpapuu co CTOPOHBI KOM-
TIOHEHTOB JUIsi 0O03Ha4YeHHUsI IPOBOAHBIX coeanHeHni. Ho, eciu BCE ke ucromnb3yeTcs mesKorpadus co CTOPOHBI alKH, TO €€

HYKHO OTPa3HTh, YTOOB! N300paXeHHe MPHHSIIO YUTA0CIbHBIN BUIL.

10.8 dopmuposaHue cbannos onss aBToMaTU4eCKOU YCTaHOBKU KOMMOHEH-
TOB

STOT MHCTPYMEHT JI0CTyMeH B MeHIo Pafiibl ponsBocTa/Paiin no3umii mocag.Mect. Tak wim nHave, HU OfiuH (aiin He Oyzer
chOopMHpPOBaH, €ciy HEeT XOTs Obl OHOTO MOCaJ0YHOro MecTa ¢ aTpuOyramu HopmansHo+YcraHoBieHo (cM. PenaktupoBanue
NOCaJIOYHBIX MecT). Byner co3nan oauH wim aBa ¢aiina, B 3aBUCUMOCTH OT TOTO Kak OyIyT MOHTHPOBAThCSl KOMIIOHEHTHI, Ha OJHY

WM 00€ CTOPOHBI. B UaioroBoM okHe OyayT OTOOpaXeHbl MMEHa CO3/IaHHBIX (PaiiioB.

10.9 J[ononHutenbHble NapameTpbl YepUYeHUs

OrmicaHHble HIDKE MapaMeTpsl (4acTh AMAJIOroBOro okHa u3 MeHio dPaiin/YepTuTs) NpeaocTaBIsioT OOMMPHEIE BO3MOXHOCTH 110
YIPaBJICHUIO ITPOLIECCOM YepueHusi. B yacTHOCTH, OHU OUeHb I10JIE3HBI ITPY NeYaTi 0003HAYCHHH IeJKOrpaduu 1151 JOKyMEeHTalluK

MMPOBOJAHBIX COGHI/IHGHI/IfI.

MapameTphl

YepTuTe dropMaTHYK PaMKy Ha BCEX CROAX L] e

YepTWTE KOKT.M/. Ha CRoe Wenkorpahun

MacTab:
& YepTuTk 3HaveHVA nocag.mecT

& YepTuTh oBo3HaYEHNA NoCaL.MeCT
Pexcum qep4eHnn:

MPpUHYAWTEALHO YEPTUTE HEBUAWMMEIE 3HaYEHUA Winnn obosHaueHun

112 LTS (TP, TOMLWMHE NHUHUA N0 YMOMHaHMKD (Mm):

WCKNHO4YUTE COOEpMUMOE CNOA KOHTYPa Me4aTHOW NAaThl € BETalbHEIX CNOEB 0,15

Mcnonb3oBaTh OCW Kak OCHOBHLIE

TekylWe YCTaHOBKIA MaANbHOA MacKK:
3330p NaANLHOA MacKK: 0,254 MM
“MUH. WMpKUHA NasinbHOA Macku: 0 MM

MapameTphl Gerber
Wcnone3oeaTe Protel paclivperna dafnos  @OpMaT

4.5 (eg.M3m. MM}
BKNIOYATL PacluMpeHHble aTpubyTel

® 4.6 (eg.m3m. M)
MaCKMPOBATE LUENKOrpaui - .

JloCTyIHBI cieiyIoIue mapamMeTpsl:
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UYeptuth (hopMaTHYIO PaMKy Ha BCEX

CJI0AX

JHo6aBnsTe n300paxkeHue (GOpMATHON PaMKH Ha KaXJIO0M U3 CIOEB.

qepTI/ITb KOHT.IIJI. Ha CJIO€

nresKorpapun

Paspemmrs/3anipeTuTh NeyaTh KOHTYPOB KOHTAKTHBIX TUIOMIAOK Ha CIIOSIX
nreskorpagun (eciii B CBOWCTBAX KOHTAKTHBIX IUIOIIAZ0K OBLIO yKa3aHO 00 HX
pasMelieHuy Ha IaHHbIX cJiosx). Eciiu 3anperieHo, H1 0/1Ha U3 KOHTAKTHBIX

IUIOIIAIOK He Oy/eT HauepyeHa.

qepTI/ITb 3HAYCHUA MTOCaA.MECT.

[o3eomser meyats Tekct 3HAUYEHU A Ha cnoe menkorpadpum.

Yepruth 0003HAYECHHSI TIOCA/I.MECT.

ITozBonsier nevath TekcT OBO3HAYEHUS Ha cnoe menkorpadumu.

HpI/IHy)lI/ITeJ'[bHO YEPTUTH HEBUAUMBIC

3HAYEHUS W/WIA 0003HAUEHUS

[IpuHYAUTETHHO BRIBOAUTCS HA MeYaTh TEKCT MOJIeH (3HAYSHUS M 0003HAYCHHMS] )
C HEBUIVIMBIM PEXUMOM OTOOpaxkeHus. Bmecte ¢ mapamerpamu Yepmumeo
3Hauenust nocad.mecm u Yepmumo 0603HaAUEHUS. NOCAO. MECH. TIO3BOJISIET
CO3/1aBaTh JOKYMEHTAIIUIO 110 COOpKe 1 PeMOHTY. [[aHHbIe napaMeTphl
JIEACTBUTEILHO HEOOXOAUMBI [IJIsI ITEYATHHIX IUIAT C OYEHD MAJIBIMU
KoMroHeHTaMu (SMD), 94To0b1 JOOUTHCS YNTA0ETHHOCTH JIBYX OTHETbHBIX

MOJIEN.

He 3akprIBaTh NIEpEX.OTB.

Y panATh MacKy ¢ IepexXoAHbIX OTBEPCTHIA.

W CKITI0UUTE COIEPKUMOE CITOsT KOHTYpa

IeYaTHOH IIIaThl C OCTAJIbHBIX CIIOEB

IIpumenutensHo k popmaTy Gerger. He no3BosisieT BHIBOAUTD Tpaprueckue

QJIEMEHTHI CO CJI0A KOHTYpa IJIATHI.

HUcnonb3osats Protel pacimpenue

(aito

[pumenurensHo kK popmaty Gerger. [1pu co3pannm (hailyioB NCMOTB3YIOTCS
crienMabHbIe pacIIMpeHus Ui Kaxjoro daitna. Ecim oTkimoveHo,

UCTIOJIb3YeTCs CTaHAapTHOe paciupenue daitnoB Gerber — .gbr.




Pcbnew 102/143

naBa 11

PepnakTop nocago4yHbiX MeCT— ynpaBjieHue
6ubnmnorekamm

11.1 PepnakTop nocapo4HbiX MECT— ynpaBneHne 6ubnuorekamm

Pcbnew moxer OJHOBPEMEHHO YIPABJIATH HECKOJIbKUMU OuOIMOTEKAMMU. TaK, IIpHU 3arpy3ke rnocajo4yHoro Mmecra, nmomck BeAETCS
10 BCEM OMOJIMOTEKAM U3 CIMCKA A0 TeX 1op, INOKa HE 6y}1€T HaﬁHGHO mocago4YHOE MECTO, COOTBETCTBYIOIIEE 3aIIPOCY. OGpaTI/ITe

BHMMaHHWe, aKTUBHAs1 OMOJIOTeKa BiOMpaeTcs BpyuHyio. [lanee OyaeT orrcana paboTa ¢ MPUIoKEHUEM.

PenaKTop IMOCAJOYHBIX MECT MO3BOJIACT CO3AaBaTh U PEAAKTUPOBATH MMOCAJOYHBIE MECTA:

° HO6aBJ’[HTL 1 YAQIATh KOHTAKTHBIC TUIOMIAAKU.

e M3MeHATH CBOICTBA (CI)OpMy, CHOﬁ), KaK JJId OTACJIbHBIX, TaK U BCEX KOHTAKTHBIX IIONIAA0K ITOCAA0OYHOI'O MECTa.
P €JaKTUPOBATh FpaCI.)I/I‘{eCKI/Ie DJICMCHTbBI (J'II/IHI/II/I, TCKCT).

e P €JaKTUPOBATH I/IH(l)OpMaL[I/IOHHI)Ie oJIA (3Ha‘~I€HI/Ie, 0003HaUEHUE U T.l'[.).

e P CAKTUPOBATH 9JIEMEHTBI JOKYMEHTUPOBAHUA (OHI/ICEIHI/IC, KJIIOYCBEBIC CJ'[OBa).
Ta1<>1<e, PEAAKTOP IMOCAJOYHBIX MECT IMTO3BOJISACT YIIPABJIATH aKTUBHOW OMOJIMOTEKOM:

® BBIBO,III/ITI) NEPEUCHDb MOCATOYHBIX MECT aKTHBHOM OMOJIMOTEKH.
° yHaIIHTI) IoCaJOYHBIE MECTA U3 aKTHBHOM OMOJIMOTEKH.
° COXpaHHTL NOCal0YHbIE MECTA B AKTUBHYIO 6I/I6III/IOTCKy.

o COXpaHHTL Cpa3y BCE MOCAJOYHBIE MECTA, PACIIOJIOKEHHBIE HA MeYaTHON IUIaTe.

ITpu 3TOM, MOKHO CO3/1aBaTh HOBbIE OMOIMOTEKH.

Pacumpenue aiinos 6ubmmoreku . mod.
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11.2 BbI30B pepakTopa nocagoyHbiX MecT

P€HaKTOp NOCaJOYHBIX MECT MOZKHO BbI3BATh ABYMS PA3HBIMU ITyTAMMU:

» Harpsimyto, ¢ momonipio kHonky ##% Ha riaBHOM naHes M MHCTPYMEHTOB Pcbnew.

® q€p€3 JUaJioroBo€ OKHO CBOIICTB OTJEJIBHOI'O ITOCAJOYHOI'O MECTa (CM. I/I306pa)KCHI/I€ HWXE: BBI3BIBACTCA N3 KOHTEKCTHOI'O ME-

HIO), KHOTIKOH PenakTop mocam.mecT.

ObBoaHa4eHne
3Ha4yeHne
628128

CTopoHa nnaThl
@® NepegHan
3agHAR
MoeopoT
@® 0.0
+90.0
90,0
180,0

Opyroi

Moznuwma
X |106,045

Y |68,58

MyTeb n1cTa:
/3240023F

CeoficTea | HacTpoiikn 3D

MNpasnTh

MNpasnTh

Mosopot (war 0,1°):

MM

MM

W3ameHUTE Mocag.mecTa

PepakTop nocafd.mecT
ATPUBYTEI MepemeLleHe 1 pasmelleHne
® HopmansHo CeobogHo
HopMankHo+YcTaHoBNEHD @® 33bnokWpoBaTh KOHT.NA.

BupTyankHo 3abnokvpoBaTk Nocap.MecTo

Ap TopaImelleHne

MosopoT Ha 90° MosopoT Ha 180°

0 10 O 10

NokaneHble YCTaHOBKKW

CoeOWHEHWE KOHT.MA. € 30H0M: | MICNoNb30BaTe HACTPOMKKW 30HH =

YcTaHOBMTE 3a3op B 0 0N UCNONb30BaHWA FNoDanbHOTo 3Ha4YEHUA

3330p KOHT.MA.: 0 MM
3a30p NaANbHOW MackW: 0 MM
3330p NaANbHOW NacTkl: -0 MM
OTHOCUTENEHLIN 3330p NaANLHOW NacTw: |-0,000000 %

& ormermTs <Jok

B nocrenaem cirydae, BRIOpaHHBI KOMIIOHEHT OyIeT 3arpykeH B pellaKTOp aBTOMATHUYECKH, IO3BOJISASL Cpa3y e IMPUCTYIIUTh K

PEIaKTUPOBAHUIO WM APXUBALIUH.

11.3 [NMonb3oBatenbckum HTepdpenc pepakropa NocamoYHbIX MECT

ITpu BBI30BE peaKTOpa MOCATOYHBIX MECT OTKPBIBAETCS CIIEAYIOIIEe OKHO:
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nocag. M (HET akTuBHol BubnuoTe

@ain  Mpaeka [MpocmoTp PasmecTWTe HacTpolku Pasmepsl CnpaBka

RgRESRNSN sl R R e A AR @

CeTka: 0,2500 mm (9,84 munc) = ABTO MacwwTab

us
628128

7 3,80

BugumocTe

Cnoit | grobpamaTh

€«

m | [ F.Adhes
m | B B.Adhes
m | [ F.Paste
& B.Paste
b= | @ Esilks
m | [ B.5ilks
m | &4 F.Mask
m | [ B.Mask

Moc Cnoi KoHT.nn. CraTyc Yron Mocap
okT 01, 2015 /3240023 EEL 32 - 0.0 Socket
X-20,750000 ¥ -8,750000 dx -20,750000 dy -8,750000 dist 22,519 MM

11.4 BepXxHss NaHeNb MHCTPYMEHTOB peaakropa NnocagoyHbIX MecT

88)

] @y

G (3 69 | PR FY O |80 (8 »sIE-MECHCW R ONN .

STa naHesb HNHCTPYMEHTOB COAEPKUT CIEAYIOITUE NHCTPYMEHTHI:

Bribop akTUBHOM OUOIHOTEKH.

COXpaHI/ITB TEKylIeC NOCAA0OYHOC MECTO B AKTUBHYIO 6I/I6HI/IOTCKy 1 3amucaTh e€ Ha JOUCK.

CO3IIEITI) HOBYIO 6I/I6III/IOT€Ky 1 COXPAaHUTb B HeE TEKyllee NocaioyHoe MECTO.

OTKpI)ITI) MMPOCMOTPIINUK MMOCAAOYHBIX MECT.

Bri3BaTh AMaI0roBOoE€ OKHO sl yYaajieHuss mocagi0vHoro Mecrta u3 AKTUBHON OMOJIMOTEKH.

|I-I-I-|
¥

Ll Co3gaTh HOBOE MOCAJOYHOE MECTO.

[‘I"I‘IJ Co3znath HOBOE MOCAJI0YHOE MECTO C TTOMOIIIBI0 MacTepa.

3arpy3urhb 10CaI04YHOE MECTO U3 aKTUBHOUN OUOJIMOTEKH.

3arpys3uth (MMIIOPTUPOBATh) NOCAJAOYHOE MECTO U3 MEYaTHOM IJIaTHI.

DKCIopTHPOBaTh TEKYINee MOCaI0YHOE MECTO Ha MEYaTHYIO IUIATY, €CJI OHO IPEABAPUTENILHO
UMITOPTHPOBAJIOCH U3 TOM e IUIaThl. B pe3ysbrare Oyner 3aMeHeHO COOTBETCTBYIOIIEEe

M0CaI0YHOE MECTO Ha MeYaTHOH Iiate (COXpaHsisl MO3ULMIO U OPUEHTALIUIO).
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=

1

3KCHOpTI/Ip0BaTL TEKylIee NOCaJ0YHOE MECTO Ha IMEYAaTHYIO IUIaTy. By,HCT HO6aBJ’I€HO HOBOC

ocago4HOE MECTO Ha MEYATHYIO IJIaTy B TOYKE 0.

Nmnopt mocagogHoro Mect u3 (paiiia, CO3TaHHOTO KOMaHIoW DKCIOPT.

1§43

DKCIOPT MOCaJOYHOTO MeCTa. DTa KOMaH/Ia MoJOOHA CO3IaHUI0 HOBOW OMOIMOTEKH, 32
HCKJIIDYEHHUEM TOTO, YTO JAHHAS OUOJIMOTEKA CO3AETCA B ITOJIB30BATEILCKOM KATaJIore, a He B

cucremHoM (06sr9HO kicad/modules).

OrmeHa U OBTOP JECTBUI.

]

L BrI30B 1Man0roBOro OKHa peJakTHPOBaHUS CBOICTB I0CAJ04YHOI0 MeCTa.
L— BbI30B 1Ma10roBOro OKHa neyvaru.
(-l:-‘l :l O @l CranzapTHble KOMaH/Ibl YIIPaBJIeHUs] MacITaboM.
:EQ' BrI30B pegakTopa KOHTaKTHBIX ILIOLIA/IOK.
oy
Ll L ITpoBepka nocajogHOro MecTa Ha HaJIMYKe OIIMOOK.

11.5 Co3paHue HOBOW BUBNMoTEKMN

Hogast 6ubnmoteka co3aaéTcst ¢ IOMOIIbI0 KHOMKH m , IPA 3TOM 6yIleT MPEaJI0KEHO COXPAHUTDH (bai?m B CTAHJAPTHOM KaTtaJjio-

re. BI/I6HI/IOTeKy MOJXHO CO3aTh C MOMOIIBIO KHOIIKH m, HO B TaKOM CJ1y4ac 6y)leT MPEJIOKEHO COXPAHUTDH (1)2117UI B pa6oqu

KaTtajore.

B AUAJIOTOBOM OKHE MOJKHO YKa3aTb HOBO€ UMA U UBMCHUTH KATaJIOl' 1A COXPAHEHUA. B o6oux cirydadax OubIMoTEKA 6y)]eT CO-

AE€pKaTh MOCAA0OYHOE MECTO, 3aIrpy’KEHHOC B PEJAKTOP.

BHumaHue
Ecnwn yxe cywectayet 6ubnmoteka ¢ TakuM Xe UMeHeM, To oHa ByaeT nepesanvcaHa 6e3 npenynpexneHus.

11.6 CoxpaHeHue Nocapo4yHOro Mecta B akTUBHOM 6ubnuorteke

CoxpaHeHue MocaloYHOro MecTa (MY TOM U3MEHHThCS (haiiyl aKTUBHON OMOIMOTEKN) BBIMOJHAETCS HAKATUEM KHOIKH HE
Ecim nocagoyHoe MecTo ¢ TAKUM ke MIMEHEM YIKe CYIIECTBYET, OHO OyeT 3aMeHeHO. [10CKoIbKy KOPPEKTHOCTD MOCAJOYHBIX MECT

B OMOJIMOTEKE 3aBUCHUT OT NOJIb30BATEJIA, JTy4ll€ UX NBAXKAbl IPOBEPUTH MEPE TEM KAK COXPAHATD.

PeKOMeHHyeTCH YKa3aTb UM MOCaA0YHOI0 MECTa B MOJIE 0003HAYEHUST T 3HAYCHUST IJiA I/I,HCHTI/Iq)I/IKaLII/II/I mocago4Horo Mecra B

OMOIMOTEKE.
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11.7 TMepeHOC NOCanoO4YHOro MecTa U3 ogHON 6MGNMOTEKM B APYrylo

* Bribepure ucxoaHyio 6MOIMOTEKY, BOCIIONIB30BABIIKICH KHOIIKOR m

888,
* 3arpysure 1ocaJoyHOe MECTO C TIOMOIIbIO KHOIIKU ‘ID.
* BriOepure KOHEUHYI0 OUOIMOTEKY, CHOBA BOCIIOJIb30BABIINCH KHOMKOH m

b CoxpaHme IMOCaJOYHOC MECTO HAKaTUEM KHOIIKHU HE .

Eciu notpedyercsi, MOKHO yIaIUTh MOCAJOYHOE MECTO U3 MCXOAHON OMOIMOTEKH.

» CHOBa BBIOEPUTE UCXO/IHYIO OUOIMOTEKY HCIIONB3Y S m

* Vaamure cTapoe mocagoyHoe MeCTO KHOITKOM E .

11.8 CoxpaHeHue BceX NMOCafoO4YHbIX MECT neyaTHoOM nnatbl B aKTUBHOW
6ubnuorteke

Cymec:TByeT BO3MOJXHOCTb CKOITMPOBATh BCE MOCAAOYHBbIE MECTA C OTKprTOﬁ MeYaTHOM IJIaThl B AKTUBHYIO 6I/I6HI/IOTCKy. TH 110-

CaJJOuHbIC MECTa COXPAHSIT CBOU TEKYIIMe MMeHa. DTa KOMaH/1a UMeeT JiBa IIPUMEHEHU I
* UroObl co3/1aTh apxXMB WM OMOJIMOTEKY C TOCAJIOYHBIMUA MECTAaMU M3 MEYaTHOM IUIAThl, HA Ciy4aH, eciiu OubOimoreka Oyaer
yTepsiHa.

e Qo6neryaet COITPOBOXKJICHUE 6I/I6J'II/IOTCKI/I, MO3BOJIAA BHOCUTD JIEMEHTBI JOKYMEHTUPOBAHU A (CM. Jajee), 4to 60Jiee BaXKHO.

11.9 JloKyMeHTMpOBaHMe NocadoyYHbIX MecT B 6ubnuoreke

KaTeFOpI/ILIeCKI/I PEKOMEHYETCH OINMUCHIBATL CO3JaBaA€MbIE ITOCAIOUYHBIE MECTa IJI obecrieueHus 6bICTp0FO 1 6e30IIMO0YHOTO IMO-

HCKa.

Hanpumep, KTo CMOXET 3allOMHUTh BCE BapMalluM MOCAJOUYHbIX MecT A Kopryca TO92? J[InanoroBoe OKHO peAakTUPOBAHUS

CBOJCTB IIOCa/I0YHOTO MECTa, 3a4acCTyI0, SIBJISETCS PEIEHUEM JaHHOW MPOOJIEMBI.
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CeoAcTBa | HacTpoiikn 3D

Mons ATpWBYThI MNepemellgHne U pasMellieHne
LlokymeHT @ HopmansHo @® CeobopHo

“32 pins DIL package, round F'E'[| HOpMankHo+YCTaHoBAEHD 3abnoknpoBaHo

Kno4esele cnosa BupTyansHo

DIL

ABTOpa3MELLEHNE

OBo3HaueHne MoBOpOT Ha 90° MosopoT Ha 180°

uUs MpasuTh 0 o

3HaveHne

628128 MpasuTe d ZuR0 10

NokKanbHbIE 3HAYEHWUA 3a3opa

YcTaHoBMTE 3a30p B 0 [1/1A MCNONb30BaHUA rMobansHoOro sHaveHus
Mma nocag.mecta B BubnuoTeke

Sockets_DIP:DIP-32__600 3330p KOHT.NN.: 0 MM
3330p NaAnkHOR Macku: 0 MM
3a330p NaankHoR NacThk 0 MM
OTHOCMTENLHEIR 2330p NaAnLHOA NacTe: |-0,000000 %

& ormenus <ok

t0 AHUAJIOTOBOC OKHO IMO3BOJIACT YKA3aTh:

* CTpOKy ¢ KOMMEHTapreM/ONHICaHNEM.

® HOCHGHOB&TCHBHOCTL KJIIOYEBLIX CJIOB.

Ormnucanue otoOpaxaercs B criucke komrnoneHToB CvPcb, a B Pcbnew ucronb3yercst quanorom BeIOOpa MocajouHOro Mecra.

KoioueBble cioBa NO3BOJIAIOT PacipuTh PE3YJIbTAThI IOUCKA IMTOCAAOYHBIMU MECTAMU, B KOTOPBIX YKa3aHbl 3TU KJIIOYEBBLIC CJIOBA.

HpI/I HeHOCpeHCTBeHHOﬁ 3arpy3kKe rnocajo4yHoro Mecra (KHOHKa m Ha npaBoﬁ HnaHeJIM UHCTPYMEHTOB Pcbnew), MOJKXHO BBOJUTDH
KJIIOYEBLIE CJIOBA B IWAJIOTOBOM OKHE. Takum 06pa30M, Ipru BBOJE TEKCTA =CONN, 6y,HyT IIOKa3aH CITMCOK ITOCaJJOYHBIX MECT,

KOTOpBIE COAEpXKaT KJI04YeBOoe ¢J10BO CONN.

11.10 J[okymeHTMpOBaHUe 6MONMOTEK — peKoMeHayeMasa TeXHUKa

PexomeHnnyercs coznaBaTh OMOIMOTEKN KOCBEHHO, C IOMOLIBIO0 OOHOM MJIM HECKOJIBKMX BCIIOMOTATEIbHBIX IEYaTHBIX I1J1aT, KOTO-
pbie OyAyT SIBJISATHCS UCXOAHUKOM (MM YacThio) OMOIMOTEKH. DTO MO3BOJIUT BHIBOAUTD Ha TeYaTh 9TH IUIaThl B hopMare A4 st

COIOCTaBJIeHUs pa3MepoB (B MaciiTade 1:1).

CozpaBaiiTe OCaI0UHbIe MECTa, KOTOPBIE JIOJDKHBI COAEPKAThCs B Oymyler OMOIMoTeKe, IpsAMO Ha revaTtHoi miate. Cama 616-
noteka Oyer chopMHUpOBaHa Mo3xe KoMaH1oi MeHio Paiin/ApxuBrpoBarh nocaa.mecta/Co3nath OUOIMOTEKY U APXUBUPOBATH

nocag.mMecra.
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®aidn | Mpaeka [MpocmoTp PasmecTwTe TpaccMpoBa

1 CoxpaHnTb
7| COXPaHUTL KOMMIO KaK...
BoccTaHoBKTE
X[ Cractin
L
L -
#% aiins npoussoacTea
» WmnopT
‘ IKCnopT
-]—ﬁ. HacTpoAKM CTRaHMLEI
) Mevats

- S
Ve IKCNopT SVG

ﬁ HYepTuTe

g

EQ ApxvBMpoBaTE Nocaf.mMecTa B BubnnoTeky npoekTa

ﬂ 3aKpLITE

e |

”I/ICXOJIHI/IKOM” OMOIMOTEKU 6y)]eT Ta caMasd BCIIOMOraTejibHaA nevaTHas 1jiara, CO BCEMH MMOCAAOYHBIMU MECTaMU, KOTOPbLIE BI1O-

CJIEACTBUN 6yHyT CO3/1aHbI HA HEM. HpI/I 9TOM, B OJHY 6I/I6HI/IOTCKy MOJKHO COXPAaHUTb COACPKUMOEC HECKOJIBKUX IMEYATHBIX I1JIaT.

B O6III€M CJIydae, JIy4dlie co31aBaTb pa3HbIC OnOINOTEKU JJIA Pa3HbIX TUIIOB KOMIIOHEHTOB (pa3T>€MI>I, IMAaCCUBHBIC KOMITOHEHTBI U

T.IL.), TaK Kak Pcbnew no3BosisieT BECTH IMOUCK 110 MHOXECTBY OMOJIMOTEK MPH 3arpy3Ke I0CafioqHOro MecTa.

Janee npuBenéH NpuMep TAKOro UCXOAHHUKA OUOIMOTEKHU:

Pcbrnew 4.8,

AN 8-

Poposxka: 0,381 mm (15,00 munch =

v

o o
oo

L iElE

®aian MNpaska MpocmoTp PasmecTuTs TpaccMpoBaTe HacTpoMkn

= aacR @ H& mare B BE S

Pasmepel  WHcTpymeHTel  [Npaswna npoekTrpoBadwa  Cnpaeka

Mepex.oTs.: 2,03 mm (80,0 munc)/ 0,64 mm (25,0 manc) = = % CeTka: 0,6350 mm (25,00 mimnc)

®
KoHT.Mn. MNepex.oTe. CEermMeHTOR LOPOMEK. YanoB
251 0 0 9
Z 0,81 X 313,055000 Y 189,865000

dx 313,055000 dy 189,865000 dist 366,131 MM

ABTO MaC

$ =00 BB S = HIx

CBA3ei CoeMHEHMI He noAcoenHeH:l
2 0 2

Ta METOAMKA UMEET HECKOJBKO OCOOEHHOCTEN:

* [levaTHylo IaTy MOKHO pacIieyaTaThb AJIsl COOCTABIEHHs pa3MepoB 1 (POPMUPOBAHUS AOKyMEHTALK Ha OnOInoTeKy Oe3 npu-

MEHEHHS OCOOBIX YCHJIH.

* Bynymue usmenenus: Pcbnew moryTt norpe6oBaTh NOBTOPHO CPOPMHUPOBATH OMOIMOTEKH, YTO MOXKHO OYeHb OBICTPO M JIETKO

caeaTh, €CJIM UMCIOTCA MCXOJHUKHU B BUIC BCIIOMOI'aTCJIBHBIX MIEYATHBIX IJIAT JJIA 9TUX OuOIMOTEK. DTO OYEHD Ba’XHO, TaK KaK

¢opmar paiia meyaTHOH IUIATH FAPAHTUPOBAHO COXPaHsIET COBMECTUMOCTb B Mpoliecce pa3paboTKY MPIJIOKEHHUs, a hopmat

(patinoB 6MOMMOTEK TaKOW OCOOEHHOCTH HE MMEeT.




Pcbnew 109/143

11.11 YnpaBneHue 6ubnuotekamu nocanouHbiX MecTt

Cricok OMOIMOTEK MOCAIOYHBIX MecT B Pcbnew MOKHO peJakTHpOBaTh UCTIONB3Ysl MeHemkep 6nomoTtek. OH MO3BOIIsIeT J0OaB-
JISITh U YIATSATh OMOIMOTEKH OCAJ0YHBIX MECT BPYUHYIO, a TAKKE BBI3bIBATH MacTep A00aBJeHHsI OUOINOTEK C HOMOIIBI0 KHOKH

”106aBUTH C TIOMOIIIBIO MacTepa”.

Taksxe, Mactep noGaByieHUs] OMOIMOTEK MOXKHO BbI3BaTh 13 MeHIo Hactpoiiku. I1pu ero vicniosib3oBaHiM OMOIMOTEKHN JOOABIISIOT-
Cs1 aBTOMATHYECKH (OTpeesisioTes 1Mo Tumy) u3 ¢aiioB wim u3 periosutopust Github. Ccbiika Ha OQHUIMATBHBIN PETTO3UTOPHI

oubmoTek: https://github.com/KiCad

Bonee peranpHylo nuHpopmanuio o Tabimnax, MeHekepe 1 MacTepe OMOIMOTEK MOCaTO0YHBIX MECT MOXHO HaliTH B PYKOBOJICTBE

nons3oBatenst CvPceb, B pasnene Tabauupr Oubauomex nocadouHuix mecm.

11.12 YnpaBneHue 6ubnuorekamu 3D-coopm

bubmmorexkn 3D-opM MOXHO 3arpy3uTh ¢ IoMompio MacTepa 3arpy3ku 3D-¢popm. OH BbI3bIBaeTcs u3 MeHio Hacrpoiiku — 3a-

rpy3uth 6udmmoreku 3D dopm.



https://github.com/KiCad
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naBa 12

PenakTtop nocago4HbIX MECT— CO30aHue U
penakTupoBaHue Nocago4YHbIX MeCT

12.1 0630p penakTopa NocagoyYHbIX MeCT

PeHaKTOp MOCAaJOYHBIX MECT UCHOJIb3YETCA Il PEAAKTUPOBAHUA U CO3JaHUS MMOCAAOYHBIX MECT nevatHoi miaTel. OH IO3BOJISIET:

* J100aBIATH M yAATATh KOHTAKTHBIE IUIOLIA/IKH.

* V3meHsaTh cBOWCTBA ((hOpMY, CII0M), KaK OTIETbHBIX, TAK M BCEX KOHTAKTHBIX IUIOMIA/I0K MOCAOYHOTO MECTa.
* J100aBIATH M peJaKTHPOBATh IpacpudecKrie JeMEHTHI (KOHTYPBI, TEKCT).

* PepaktrpoBats noss (3HaueHue, 0O03HAUCHHUE U T.11.).

® PGHaKTI/IPOBaTb 9JIEMEHTBI JOKYMEHTUPOBAHU A (OHI/ICEIHI/IC, KJIIOYEBBIC CIIOBa).

12.2 3neMmeHTbl NOCaNO04YHOro Mecra

HOCH}IO‘IHOC MECTO —3TO q)I/I3I/I‘IeCKO€ MMPEACTABJICHUE AE€TAIN, KOTOPAAd 6y}1€T CMOHTHUPOBAHA Ha IeYaTHOR I1aTe, 1 OHO JOJI2KHO

OBITH CBSI3AHO C COOTBETCTBYIOIIIUM KOMIIOHEHTOM B CXEME. Kamnoe IMOCa0YHOE MECTO COAEPKUT DJIEMEHTHI TpéX PAa3HBIX THUIIOB:

* KOHTaKTHbIE IUIOMIA/KY.
* I'pacpudeckrie 371€MEHTHI U TEKCT.

e Jlons.

K ToMy 3Kke, HECKOJILKO MTPOUYMX MapaMeTpoB HEOOXOIMMO MPABUIILHO YKa3aTh, €CIIU IUIAHUPYETCs UCMIONIb30BaHUe (DyHKIMU aBTO-

MAaTUYECKOIro pasmMelICHuA. To xe kacaeTrcsa u CpOpMI/IpOBaHI/Iﬂ q)al;'lJ'IOB IUIs1 aBTOMAaTU3UPOBAHHOI'O MOHTAXKA.
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12.2.1 KOHTaKTHble nnow,anku
I[Ba CaMBbIX Ba’XHBIX napaMeTpOB KOHTaKTHOfI TUIOIIAdKN:

» Koncrpykuus (dpopma, ciou, OTBEPCTUS).

* Homep KOHTaKTHOM IUIOIIAKH, KOTOPbIN COCTOMT U3 MAKCUMYM YEThIPEX OYKBEHHO-1M(MPOBBIX CUMBOJIOB. Tak, Bce cieyomme
HOMepa SIBJISIOTCS JOMYCTUMBIMU [T KOHTAKTHOM IUiomaaku: 1, 45 u 9999, a rakxkxe AAS56 u ANOD. Homep BBIBOJa KOHTAKT-
HOW ITUIOIMIAJIKKM JOJDKEH OBITh TAKUM JKe, KaK M HOMEpP BBIBOJA KOMIIOHEHTAa CXEMBbI, IOTOMY YTO IO 3TOMY HOMepy Pcbnew

onpeneAaeT KaKOH BBIBOJI KOMITOHEHTA K KaKO#i KOHTAaKTHOM IIomagKe H606X0}II/IMO MMpUBA3aTh.

12.2.2 KoHTYpbI

I'pacprdeckrie KOHTYpPHI UCHIONIB3YIOTCS TSI N300pakeHust (pr3nveckoit popmbl MOCaTOYHOrO MecTa. [JJOCTYITHO HECKOJIBKO THIIOB
KOHTYPOB: JINHUH, OKPYKHOCTH, IyT' U TeKCT. KOHTYpBI HE IMEIOT 3HAUeHNU [JIs1 JIEKTPUIECKHH LIeTIel, 3TO MPOCTo rpaduyeckoe

0003HaYeHuE.

12.2.3 MMongsa

T0 HA/IIUCH, CBSI3aHHBIE C TOCAIOYHBIM MeCTOM. J[Ba MOJIst 00s3aTeIIbHBI U BCET/IA MTPUCYTCTBYIOT: 3HaYeHUE 1 0003HaueHue. OHU
aBTOMATUYECKU CUUTHIBAIOTCS W OOHOBJISAIOTCS B Pcbnew mpy ureHMM crimicka 1erieil U 3arpy3Ke MocaJOYHBIX MeCT Ha TIeYaTHYIo
riaty. O603HaUYeHUE TPUHUMAET TAKOE JKe 3HAUEHHEe KaK U COOTBeTCTBYIoIIMe nosie KommnoHeHTa cxembl (U1, IC3 u T.1.). 3Haue-
HHE, TaKXKe, M0oJIydaeT CBOe 3HaYeHHe U3 TAKOro e nosis KomroHeHTta cxemsl (47k, 74L.S02 u T.1.). MoxkHO 100aBIsATh Apyrue

TOJIs, OHU OYIyT OTOOpaKaThCsl KAK OOBIYHBIX TEKCT.

12.3 3anyck pepakropa nocano4YHbiX MECTU M BbiOOp NOCaf04YHOro Mecra
ONS penakTupoBaHUs

Pe)laKTOp MOCAJOYHBIX MECT MOXKHO 3aITyCTUTh IBYMA crocobamu:

388
¢ HenocpenctBeHHO KHONKOW #®® ¢ ryiaBHOW maHenu MHCTpyMeHToB Pcbnew. Ilpu 3TOM MOXHO Kak cO3JaBaTh HOBBIE, TaK U

PEAAKTUPOBATH CYIIECTBYIOIIME MOCAT0UHbIE MECTA U3 OUOTHOTEKH.

* JIBOITHO IIEJTYOK JIEBOM KHOIKY MBIIIY HA TIOCAJ0YHOM MeCTe OTKPOET AuajoroBoe okHo Cgoticmea nocad.mecma., B KOTOPOM
nmeercsi KHonka Pedaxmop nocad.mecm. Ilpn e€ HaxaTiy BHIOPaHHOE ITOCAJOYHOE MeCTO OyIeT 3arpykeHO B peJakTop HJIs

JabHEHINero pelak THPOBAHUS U TTOCTIEAYIOIIETr0 COX PaHEeHHS.

12.4 [laHenn MHCTPYMEHTOB pepaKkTopa Nocano4YHbiX MecT

HpI/I BBI3OBC PEAAKTOPA MOCAAOYHBIX MECT OTKPOCTCSA HOBOC OKHO, ITOKA3aHHOC JaJIeC:
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nocag. M (HET akTuBHol BubnuoTe
@ain  Mpaeka [MpocmoTp PasmecTWTe HacTpolku Pasmepsl CnpaBka

CeTka: 0,2500 mm (9,84 munc) = ABTO MacwwTab

us Moc W3MEHEHWE MyTe CAWCKa LEenen Cnoi KoHT.nn. Cratyc Yron
628128 okT 01, 2015 i 3 F.Cu 32 - 0.0
7 3,80 X-20,750000 ¥ -8,750000 dx -20,750000 dy -8,750000 dist 22,519 MM

AU MEEe e 0 8 s M= QAR @

BugumocTe

Cnoit | grobpamaTh

Mocapn,
Socket

12.4.1 [NaHenb MHCTPYMEHTOB peaakTupoBaHus (crpasa)
Sta na”eJ b COAEPKUT UHCTPYMEHTHI JUIS:

* Pa3menieHus KOHTAKTHBIX IJIOLIAJOK.
* JloGaBneHus rpapuueckux 3JeMeHTOB (KOHTYPbI, HA/IUCH).
e Pa3menieHus TOUKU IPUBA3KU.

* VpaaneHue 3JIeMEHTOB.

CopepxuT CIeAyoIi HAO0p KOMaHI:

s
" be3 uncTpymeHTOB.

Jl06aBUTh KOHTAKTHBIE TUIOINAAKH.

YepTHUTh OTPE3KH U TTOJUTOHBI.

UYepTHUTh OKPYKHOCTH.

Yepruts ayru.

Jo6aBuTh HAIMVCH (ITO MHCTPYMEHT He BO3JIEHCTBYET Ha TIOJIS).

Pasmectuth TOYKY NPUBA3KU TOCAAOYHOI'O MECTaA.

@ & QUe

VY nanurthb 3J1eMeHT.
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HCHTP CETKHN (CMGIHGHI/IG CeTKI/I). ITonesnHo Ipyu pasMCIICHN KOHTAKTHBIX IIOHIAJ0K. HeHTp
CETKU MOKHO YCTaHOBUTH B HY’KHOM MECTE (I_IGHTp HCpBOﬁ KOHTaKTHOM IUIOH_[a,[IKI/I), " 3aTEM

WU3MEHUTD IIar CETKU, CAEIaB €ro paBHbIM IIYyI'y KOHTAKTHBIX IUIOIIaA0K. I[aaneﬁLuee

PasMEIIEHUE KOHTAKTHBIX TJIOIAJOK CTAHOBUTCS OYE€HDb IIPOCTBIM.

12.4.2 TMaHenb UHCTPYMEHTOB OTOOpaxeHUs (cnesa)

TH MHCTPYMEHTHI YIPABJISAIOT ITapaMeTpaMy OTOOPaKeHHsI B PelakTOpe MOCaJI0YHBIX MECT:

Oto6paxarh CETKY.

F
e ;
OT00paxarh KOOPIUHATHI B ITOJIAPHOM (hopme.

Hcnonp30BaTh MM WM TIOWMBI B KaY€CTBE €IUHUI] U3MEPEHHSI.

3 [epexmounts hopMy Kypcopa.

g Oro6paxaTh KOHTAKTHBIE TUIOLIAJKN B KOHTYPHOM pPEXHUME.

T

i Otob6paxarh TEKCT B KOHTYPHOM pEXHUMeE.

LN !

a

TN Otob6paskath rpauKy MocalOqHOro MeCTa B KOHTYPHOM peXUMe.
ki [NepexJiounTh KOHTPACTHBIA PEXUM.

12.5 KOHTEeKCTHOe MeHIo

mquOK npaBoﬁ KHOITKW MBIIIU BbI3BIBACT MEHIO, COACPKUMOE KOTOPOIr'o 3aBUCUT OT JIEMEHTA, HAXOAAMIECIOCA 0] KypCOpPOM.

KonTekcTHOE MeHIO JJIs1 PEAAKTUPOBAHUA IMapaMETPOB NOCAAOYHOI'O MECTaA:

E:;:] PenakTupoBaTe Nocag.MecTo E

_/ TpaHchopMMpoBaTE Nocad.MecTo , G) Rotate Counterclockwise
I
/
LiewTp = JIL OTpameHne

(-B‘ YEENU4NTh 1 1{" MepeMecTTh TOHHO

O MepepucoBaTh F3
@ ABTOMaCLWITAE Home

Buibop macwTaba ,

‘H’ BuiBop ceTku -
x 3aKphITh

KoHTekcTHOE MeHI0 JUTA pEAAKTUPOBAHUA KOHTAKTHBIX IJIOIIAI0K:




Pcbnew

114 /143

o.i, MNepemMecTWTE KOHT.MAM.
PefakTWpoBaTk KOHT.MA.

q, KonupoBaTe HACTROWKW KOHT.MA.
ﬂ MPUMEHNTE HACTPORKK KOHT.MA.
J ¥YOannuTbe KOHT.MM.

OyBAWKAT KoHT.MA.

u.i.. MepemecTWTE KOHT.AM. TOYHO

=E Co3faTh MaccWue KOHT.MA.

g\ BcTaBuTe HEICTFJGI?IKM KOHT.MM.

G MepeprcoBaTh

Q ApTomacwTab
@l Buibop macwiTaba

soes Buifiop ceTku
LR L]
x EEL 0

KonTekcTHOE MeHIO JUTs pEAAKTUPOBAHUA rpa(pnqecm/lx 9JICMCHTOB!

M

Delete

Ctrl+D

Ctrl+M

Ctrl+N

Fd4

F1

F2

F3

Home
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12.6 J[Inanorosoe OKHO CBOMCTB NOCaaoO4YHOro Mmecrta

1-I-D MepeMecTUTE

[t] OybnukaT

<-I-b MepeMecTUTL TOYHED
=E Co30aTh MAaccue
—_——

.E::.} MpaenTk

'ﬁ ¥oanute

/ MobansHele M3MEHEHIA

O MNepepUcoBaTh
@‘ ABToMacLITab

Buibop macwTaba

“"' Bulbop ceTku

x 3aKpLITE

Ctrl+D

Ctrl+M

Ctri+N

Delete

t0 AUAJIOrOBO€ OKHO MOYKHO BbI3BATh, KOI'/la KYpCOp HaXOAUTCA Hall MOCAJOYHBIM MECTOM, YE€PE3 KOHTEKCTHOE MECHIO, BbI6paB

NYHKT Pedakmuposams napamempul.
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CeoficTea | HacTpoiiku 3D

OBo3HayeHue
M3MeHUTL Nocagd.MecTa
3HadeHve PepakTop nocag,MecT
628128 MNpaeuTe
CTopoHa nnaThl ATpuByTl MepeMmeLleHne 1 pasMeLleHe
@ nNepenras @® HopmaneHo CeobogHo
3agHan HopmansHo+YcTaHoeneHo ® 3abnoKMpoBaTE KOHT.MA.
BupTyansHo 3abnokMpoBaTe Nocaf.MecTo
MoeopoT
@ 0,0 ABTOpasMelleHre
P
£00.0 MosopoT Ha 90° MoBopoT Ha 180°
0 0
-90,0
180.0 0 10 0 10
Opyroi JNokaneHsle YCTaHOBKKW
CoegMHEHVE KOHT.MA. € 30HOA: | VICNeNb30BaTh HACTPORKK 30HHI =

Meosopot (war 0,1°):

YcTaHOBMTE 3a3op B 0 [ 718 UCNONb30BAHWA FNoDanbHOTo 3Ha4YEHUA

MEELILLE 3330p KOHT.MN.: 0 MM
X 106,045 MM

Y |68,58 my | 3330p MAANLHOA Macku: 0 MM
MyTe AncTa: 3330p MaANLHOW NacTkl: 0 M
/3240023F OTHOCUTENLHBIA 3330p NaAAbHOW NacTel: |-0,000000 o

% OTMEHUTE | @QK

t0 AUAJIOTOBOC OKHO MCIIOJIb3YETCA JIA ONPEAC/ICHUSI OCHOBHBIX IAPAMETPOB IMMOCAJ0YHOI'O MECTaA.

12.7 Co3paHue HOBOIro NOcCaao4yHoOro Mecrta

388
HoBoe nocagouHoe MecTO MOXKHO CO3/1aTh € IOMOLIBIO KHONKK ##® . By et 3arpolieHo ums A1 HOBOro nocaao4Horo mecra. ITo

9TOMY UMeHHU Oy/IeT BECTUCH ITOUCK B OUOIHOTEKE.

JlaHHOE MM$I TaKXKe UCIIOJIB3YEeTC s B KAUECTBE 3HAUCHM S JIJIS TIOJIs 3HAUeHHe, KOTOPOe B MOCIIEAYIONEeM OyIeT 3aMEHEHO PealbHbIM
3aavyenreM (100 uF_16 V, 100 Q_0.5 W, ...).

HoBomy nocagoyHOMy MecTy TpeOyloTCsI:

* KontypsI (1, BO3MOXHO, TEKCT).

* KoOHTaKTHBIE IUIOMIA/IKH.

* 3HaueHue (CKPHITHIN TEKCT, KOTOPHIN OyleT 3aMEHSIThCS peaslbHbIM 3HAYEHHEM TP UCTIOE30BaHNY).

B apyrom ciyyae:

KOFH& HOBOE€ IMOCAAOYHOC MECTO IMOXOKE Ha YK€ CyHIECTBYIOLICE B OMOIMOTEKE MM Ha TIEYaTHON IJ1aT€, MOKHO BOCIIOJIb30BATHCA

JpYruM, 6osiee ObICTPBIM, METOIOM:

F 3
* 3arpy3uth MOJOOHOE IMOCATOYHOE MECTO ( 'D, = wm ).
* V3menuts 3HaueHue nosist “MMsi mocaiouyHoro Mecra B OMOIoTeKe”, YTo0bl ChOpMHUPOBATH HOBBIN MAEHTU(DHUKATOP (MUMSI).

e V3MeHHTD U COXPAaHUThb HOBOEC MOCAJOYHOC MECTO.
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12.8 [o6aBneHue u penakTMpoBaHWe KOHTAKTHbIX MIOLLAA0K

Kak TonpKo mocaounoe MecTo OyieT co3/1aH0, MOKHO J00aBIIATh, YOAIATh U PeIaKTUPOBATh KOHTAKTHBIE IUIOMANKY. PenakTi-
POBaTh MOXKHO KaK OT/Ie/IbHbIE KOHTAKTHbIC TUIOIIAIKU, paboTasi C HUIMHU C TIOMOIIBIO MBIIIH, TAK M BCE KOHTAKTHBIE IUIOIIAKH,

IMpyuHaAIeKamue nNocaiouyHoMy MECTY.

12.8.1 [Hob6aBneHue KOHTaAKTHbIX MNNOLLAA0K

B BBI6paHHOM MECTE. HapaMeTpLI KOHTAKTHBIX TNUIOIAJOK HACTPANBAIOTCA NIPEABAPUTEIIbLHO Y€PE3 MECHIO.

Haxwwure KHOIIKY Ha npaBoﬁ NaHeJIM UHCTPYMEHTOB. KonrakTHBIE TIomaaKu IIO6EIBHHIOTCH IIETIKOM JIEBOM KHOITKY MBIIIIH

He 3a0niBaiite BBOJUTH HOMEP 1A KOHTAKTHBIX IIOIIAJ0K.

12.8.2 YcTaHOBKa CBOMCTB KOHTAKTHOM NMNoOLLaaKun

TO MOXKHO CliesIaTh TPeMsI pa3HbIMU My TAMU:

= o
¢ Haxatuem KHOIIKHI £ Ha TOPpU30HTAJIbHOU IMMaHEJIN UHCTPYMEHTOB.

® BI)I60pOM ITYHKTa Pe()aicmupoeamb KOHM.naA. U3 KOHTECKCTHOI'0O MEHIO CyHICCTByIOHICﬁ KOHTAKTHOH TJIOAIKH. JIEUICC MOJXHO

OyZeT HaCTPOUTh NapaMeTPbl 3TOM KOHTAKTHOM IIOIIAJKH.

* BriGopoM myHKTa Hmnopm ycmano8ox KOHM.nA. U3 KOHTEKCTHOTO MEHIO CYLIECTBYIOIIeH KOHTAKTHOM ILIoImaaky. B aTom ciy-

4ae, reOMETpUIECKUe CBOICTBa BbI6paHH0171 KOHTAKTHOM TUIOMIaAKW IPUMYT 3HAYCHUSA MO YMOJYaHUIO.

B niepBbIX IBYX Cllydasix, Oy/eT OTOOpaXeHO Cleayoliee AUaloroBoe OKHO:

TBa koHT.MA.

OBlwme | MNokanbHEIE 33300 W YCTAHOBKK
Ceepno
Homep KoHT.NA.:
dopma: Kpyrnoe oTs. -
WmAa Lenu:
Paamep ¥: |0,8128 MM
TN KOHT.MA.: CKBO3HOIA =
Pazmep Y MM
DopMa: Kpyrnasa =
Crnoun
Moznymna X: -16,51 MM
MegHele cnow: | Bce MegHEIe chon
Mo3unyuna ¥ 7.62 MM
TeXHUYECKWE CIOW
Pasmep X: 1,397 MM EAdhes
Paamep ¥ MM B.Adhes
OpWEHTALMA: 0 e F.Paste
o 0.1° B.Paste
CmelleHme X: MM & Fsilks
CMeleHre Y MM B.Silks
AnuHa oo KoHT.NN.: 0 MM & FMask
PasHiLa OCHOBaHMiA Tpaneumu: MM [ B.Mask
Hanpaenesune Tpanew: Dwgs. User
PonuTenbckan opUEHTELMA NOCan. MecTa EralilEE
MosopoT: 0.0 Eco2.User
CTopoHa NnaThl: MNepegHAA cTopoHa
I ormenuTs <Fok
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Hy>HO cCOXpaHsITh OCTOPOKHOCTD MPH ONpe/Ie/IeHIH PABUIBHBIX CIIOEB, HA KOTOPBIX OY/IET pacoJioKeHa KOHTAKTHASI IJIOMIA/IKA.
B wactHOCTH, CTOSIMM MeIW TOCTaTOYHO MPOCTO YIPABISATh, & BOT HAIMYKE JOMOTHUTEIBHBIX CIOEB (MAasIbHOW MAacKH, MasIbHON

nacTbl 1 T.l'[.) OYE€Hb BAXXHO JId TPOU3BOJACTBA MeYaTHOM IJIaThl U €€ JOKYMEHTHUPOBAHUA.

W3MeHss T KOHTAaKTHOM IUIOMIaaK, aBTOMAaTUYECKU UBMECHACTCA BI)I60p CJIOEB, KOTOprﬁ, B OCHOBHOM, ABJIACTCA YOBJIECTBOPU-

TCJIbHBIM.

12.8.2.1 TlpsimoyronbHble KOHTaKTHble MAOLLAAKHN

s mnanapHeix nocagouynbix Mect ThnoB VQFP/PQFP, umeromuyx npsMoyroJibHyo (popMy Ha BCeX YETBIPEX CTOpPOHaxX (Kak Io-
TOPH30HTAH, TaK ¥ MO-BEPTUKAIN), PEKOMEHIYETCS UCIIOIb30BaTh OANHAKOBYIO (popMy (Harpumep, TOPU3OHTATIBHBIN MPSIMO-
YrOJIBHMK) U pa3Melarsh ux ¢ pa3Hoi opuenTanueit (0 a1 ropu3oHTadbHbeIX U 90 11 BEpTHKAIBHBIX). B TakoM ciiyyae MOXHO

6y)1eT U3MEHATH pasMep BCEX KOHTAKTHLIX IUIOMIAOK 3a OJUH pa3s.

12.8.2.2 BpalieHne KOHTaKTHbIX M10oLL,a[0K

Bparenvie Ha -90 wn - 180 rpaaycoB MoxkeT HOTpeOOBaThCS TOJBKO [T TPATICIIMEBUTHBIX KOHTAKTHBIX IUIOIIAIOK, B TIOCAJJOYHBIX

MecTax it komnonenros CBY.

12.8.2.3 He metannManpoBaHHble KOHTaKTHbIE MNOLW,aAKU CO CKBO3HbIM OTBEPCTUEM

MoxHo 06aBIATh KOHTAKTHHIS TUTOIIAIKY B BUJIe CKBO3HOTO 0TBepcThs O3 Metaumzanuu (NPTH — Non-Plated Through Hole).

ITH KOHTAKTHBIE IJIOIAKY HEOOXOMMO ONPEIEIsITh sl OIHOTO WJIM BCEX CJIOEB Men (OUEBHUIHO, UTO OTBEPCTUE IIPUCYTCTBYET

Ha BCEX CJIOSAX).
310 TpeboBaHMe MO3BOJIET YKa3bIBATH OCOOBIE TApaMeTphl 3a30POB (HAIPUMeEp, 3230 JJIsI TOJIOBOK KPETIEKHBIX BUHTOB).

Ecmu pasmMep OTBEPCTUA COBIIAAACT C PA3MEPOM KOHTaKTHOM IUIOMAKH, OJI1 KPYTJIBIX U OBAJIbHBIX CI)OPM, TO 9Ta KOHTAKTHaAA

mwromanka HE BYIET nauepuena Ha cinosix B Gerber-caiinax.

ITU KOHTaKTHBIE IJTOMAAKN UCTIOJIb3YIOTCA IJ1A MOHTAXKHBIX ueneﬁ, TMO9TOMY pa3peHIa€TCA HE YKa3bIBaTh UM UJIA LICTIb. Tloaxio-

YEHUEC K ICIIM HEBO3MOXXHO.

12.8.2.4 TlapameTpbl CMeLLeHUS

KonTakTHas miomanka 3 umeer cMeleHye no ock Y paBHoe 15 Muit:
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12.8.2.5 Pa3HuUa OCHOBaHUW Tpaneuuu

KonrakTHad romanka 1 umeer BeJIMUnHy 3TOro napamerpa pasHoit 10 mui o ocu X

12.8.3 YcraHoBKa 3a30pa oS CNOEB Nasi/ibHON Mackv N NnasiibHOM NacTbl

ITpu co3nanny KOHTAKTHBIX IJIOMIATO0K cO ciiosiMu Meau, KiCad qomoaHUTENbHO CO3AaET CJIOU MasIbHON MacKU U MasJIbHOUN MacThl,
pa3Mep KOTOPBIX MOXKET ObITh OOJIBIIE WM MEHBIIIE pa3MepOB KOHTAKTHOM TUIOMIAIKY Ha YKa3aHHYIO BeJIMUMHY WU B YKa3aHHOE
Ym0 Kpat. i orpeesieHus UTOrOBOTo pa3Mepa KOHTAKTHOW TUIOMIAAKY UCTIONB3YIOTCS TApaMeTPhl OTJIMYHBIE OT HYJISI U3 Clie-

OyIOLIUX HACTPOEK, B MOPSIIKE YMEHbILEHHUS TPUOPUTETA:

* HacTpoiiku KOHTaKTHBIX IUIOIIAJ0K
* HacTpoiiku ocaIoqHbIX MECT

* Hacrpoiiku o ymo4aHuio
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3ameyaHue
CDOpMa nasinbHom MackWu, 06bIHHO, 6onbme KOHTaKTHOM nnowanku. |_|03TOMy BeNn4nHa 3a3opa NonoXunTenbHas. CDOpMa
nasinbHowm nacThbl, O6bl'—IHO, MEHbLLE KOHTaKTHOMN nnowankun. |_|03TOMy BeNn4ynHa 3a3opa otpuuartenbHas.

12.8.3.1 3asop nasnbHOM Nactbl

JI71s1 BBIUMCIIEHHS allepTyphl MasyIbHON MAcThl UCHOMB3YIOTCS JIBA TapaMeTpa:
¢ DuKcHpOBaHHBINA pa3mep 3a30pa.
¢ TIporeHTHAasE 9acTh OT pa3Mepa KOHTAKTHOM TUTOIAIKU.

Koneunsm pasMepoM ABJIACTCA MPOU3BEACHUE pasMepa KOHTaKTHOMU IJIOAJIK1 Ha MPOLECHTHYIO YacCThb C HpI/IGaBHCHI/IeM q)I/IKCI/I-

POBAHHOTI'O 3a30pa.

12.8.4 KoOHTaKTHble MoW,anky Ha He MeHbIX CIIoAX

310 BTOPOH €11ocod co30aHMsI KOHTAKTHBIX IUIOMIA0K 0e3 MEAHBIX CJIOEB. DTH KOHTAKTHBIE IUIOIAIKH OOBIYHO HA3BIBAIOT arlep-
TYpOW KOHTAKTHBIX IUIOIIAJOK U MOTYT OBITh UCIOJIb30BaHBI [UIsl CO3[aHKsT 0COOOM alepTyphl, He CBS3aHHOM ¢ (pOPMOI MeTHOrO
nsATaKa. ITO CBOMCTBO ObLIO H00aBiieHo B Bepcuu 5.0.0-rc2. KOHTaKTHBIE TUIOMIAAKHM Oe3 CJIOEB MeIU UTHOPUPYIOT MapameTpsl,

3a/IaHHBIC 10 YMOJIYaHUIO U Ha YPOBHE ITOCAIOYHBIX MECT, UCIIOJIb3YIOTCA NapaMETPhI TOJIbKO Ha YPOBHE KOHTAKTHBIX TUIOIIAJ0K.

BHumaHune

@ KoHTakTHble nnowanku 6e3 cnoés Meau, nobasneHHble B Bepcusix 1o 5.0.0-rc2, ncnonb3osanv 1 napameTphbl
Mo YMON4YaHuIo, 1 napameTpa Ha ypoBHE Nocago4yHOro MecTa, B Nopsiake npuoputeta, OnMCaHHOM Bbiwe. B
nnartax, paspaboTaHHbIX [0 yKasaHHO Bepcum, HE0OX0AMMO BHECTY KOPPEKTUBBI NS MOyYeHns Tpebyemoro
pesynbTarta npv nevat uam YepHeHuw.

VcTaHOBKa apaMeTpoB Ha YPOBHE MOCAOYHOTO MECTa:

NokaneHele 3HaYEHWA FA30pa
YcTaHoBUTE 3a3op B 0 oNA MCNONL30BAHWA rnobanbLHOro 3Ha4YeHuA

3330p KOHT.MA.: 0 MM
3330p NAANLHOR MACKK: 0 MM
3330p NaANkHOR NacThi: 0 MM
OTHOCKWTENBHEIRA 3330p NaAnsHOM NacTel: |-0,000000 E

VYcraHOBKa napaMeTpoB Ha yPOBHE KOHTAKTHOM IUIOLIAIKH:

CBolcTBa koHT. nA.

O6wwe | JoKansHEIE 33300 U YCTAHOBKK

3azophl

3330p KOHT.MM. LUEnu: |0| MM
3330p MaANEHON MAcKW: 0 MM
3330p NafAnLHON NacTh: -0 MM

OTHOCUTENLHBIA 3330p NaAnsHo NacTel: |-0,000000 %
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12.9 TMapameTpbl nonen

CyHICCTByéT, KaK MUHUMYM, [1Ba MOJIA: 0003HaUeHUE U 3HAUEHHE.

UXx cBoiicTBa (aTpuOyThI, BHICOTA, IIMPHHA) HYKHO OOHOBJIATH. [JaioroBoe OKHO MOXKHO OTKPHITh Yepe3 KOHTEKCTHOE MEHIO, JIBO-

HBIM HICTYKOM JIEBOM KHOMKHU MBIIIH 10 TIOJTI0 WU 4gepe3 JUaJIoroBo€ OKHO NoCaJOYHOro MeCTa:

lcTBa Te a nocag.

OBo3HaveHKe: |LJ5 |
WupwHa (Mm): 1

BoicoTa (mMm): 1

TonwwmHa (Mm): 0,15

CmeweHue no X (mm): [-13,97
CmelneHe mo Y (mm):  [-3,81

Cnoi: BEsiks

.% OTMEHATL

Mocap.mecto US (628128) opueHTauua 0,0

Dok

CTunb
@® HopwmansHo

Kypcue

OpwenTaywna
@ ropus.
BepT.

OTobpameHne
® Buoumeii

HeBuonmeliA

12.10 AsBTOMaTM4YecKoOe pa3Mmell,eHue Nocaao4YHbIX MecT

Ecnu nonb3oBaTes b X0O9ET BOCIIOIB30BAThCSI BCEMU BO3MOXKHOCTSIMU HMHCTPYMEHTA aBTOMAaTHYECKOI'0 pa3MEIICHU A, TO HCO6XO,III/I-

MO OIIPEACIUTb BO3ZMOXKHYIO OPUCHTAIUIO TOCaIOYHOI'O MECTa (B JIAJIOTOBOM OKHE CBOMCTB TOCAJ0YHOTO MCCTa).

ATRUBYTEI MepeMeLLEHe 1 pasMelLeHle

® HopmancHo ® CeobogHo
HopMansHo+YCTaHOBNEHD 3abnoknpoBaHo
BupTyaneHo

Ap TopasMmelleHne

MosopoT Ha 90° MosopoT Ha 180°

0 10 0

10

O6I>I'-IHO, BpalllecHUE Ha 180 rpalyCoB pa3pelieHO Jid PE3UCTOPOB, HENMOJIAPHBIX KOHACHCATOPOB U NPOYUX CUMMETPUYHBIX 3JIC-

MCHTOB.

Hekotopble nocaiouHble MecTa (HeOOJIbIIMe TPAaH3UCTOPhI, HAIPUMEP) YacTo JIONMyCKaoT Bpaiienue Ha +/- 90 win 180 rpamy-

coB. [1o ymonyaHuio, HOBOe OCaJOYHOE MECTO HE MO3BOJISAET Kakoe-1u0o BpaleHue. Ho 370 MOXKHO HaCTpOUTh, PYKOBOACTBYSCh

MMpaBUIOM:

3navenue 0 3anpeinaer BpameHue, 10— pa3peraer B OJHON Mepe, a Jo0oe IPOMEKYTOYHOE 3HAYEHHE YKA3bIBAaeT Ha yPOBEHb

orpanuuenusi. Hanpumep, pesucrop moxer umetsh ypoBeb 10 s Bpaiienus Ha 180 rpagycoB (0e3 orpaHu4eHust) 1 YPOBEHb 5

JUis BpateHus Ha +/- 90 rpaaycoB (pa3penieHo, HO OrpaHuYeHo).




Pcbnew 122/143

12.11 ATpuOYyTHI

Cexnust aTpubyTOB MOKa3aHa Jiasee:
ATpuBYTHI
{® HopmankcHo
HopmanbHo+YcTaHoBNEHD

BupTyansHo

* HopmasbHO — 3TO CTaHAAPTHBIA aTpUOYT.

® HOpMaJ’[bHO+YCTaHOBHeHO — YKa3bIBA€T HA TO, YTO JAHHOE MOCAAOYHOC MECTO JOJIKHO IMPUCYTCTBOBATL B q)afme JJ1d aBTOMa-
THYECKOI'0O MOHTaXxXa (,IUIH arrapara aBTOMaTI/Ii}I/IpOBaHHOﬁ YCTAaHOBKM Ha HJIaTy). toTr napamMeTp Yalie BCEro UCoJIb3yeTCd NJIA

KOMIIOHEHTOB ITOBEPXHOCTHOTO MOHTaxa (SMD).

b BI/IpTyaJ'II)HO—yKa3I>IBaeT Ha TO, YTO KOMIIOHCHT ABJIACTCA 4aCTbIO IeYaTHON IUIATHI. Haan/IMep, KOHTAKTHBIC IIJIOIIAaIKH Ha
Kpalo I1aThl, (bOpMI/IpyIOH.lI/IC pa3beM, WM MHAYKTUBHOCTb B BUEC CIIMPAJIM U3 OTPE3KOB JOPOKKHU (I/IX MOXHO BCTPETUTHL HaA

nocaiouHbIx Mectax CBY-KOMIIOHEHTOB).

12.12 OnucaHune nocapoyYHbIX MecT B 6ubnuoreke

KaTCFOpI/I‘{CCKI/I PEKOMEHAYETCS OIMUCBIBATD CO3/1aBA€MbI€ 3dHOBO KOMITOHEHTDI JIA obecrieyeHust 6I>ICTpOFO 1 TOYHOI'O JOCTYIIA K

HUM. KTO CMOKET NepeuncInTh BCe Bapualiy MOCaJOYHbIX MecT Ui kopiyca TO927

HI/IEUIOI‘OBOC OKHO CBOWCTB MoCa04YHOro MeCra npeaoCTaBiIsAeT HpOCTOﬁ JAOCTyIl 1 O6IHI/IprIe BO3MOXHOCTH JJId BBOJA 9JIEMECHTOB

JOKYMEHTHPOBAHUS.

MonsA
HNokyMeHT
|E2 pins DIL package, round pat

Knw4eBkle cNoBa

DIL

Obo3HavyeHKe

U3 MNpaBKUTh
3Ha4YeHKe

628128 MNpaenTe

Mma nocap.mecTa B bubnrnoTeke
Sockets DIP:DIP-32 600
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ITHU TOJISA TO3BOJISIOT:

* BBectu cTpoky KOMMeHTapusl (OIHCaHUE).

¢ IlociaemoBaTeIbHOCTD KIIIOUEBBIX CJIOB.

Crpoka KOMMeHTapHsi OTOOpakaeTcsi BMecTe ¢ KoMHoHeHToM B criucke CvPcb 1 B MeHIo BbiOOpa mocalouHbix Mecta B Pcbnew.
KitroueBble c10Ba MOXXHO UCIIOJIb30BATh [J151 PACLLIMPEHNUS pe3y IbTaTOB IIOUCKA, HAXO/ BCE II0CaJOUHbIE MECTa, B KOTOPBIX IMEETCS

YKa3aHHOE KJII0YEBOE CJIIOBO.

Tak, Bo BpeMsI 100aBJIeHHSI HOBOTO ITOCAIOYHOTO MeCTa (COOTBETCTBYIOIIMI HHCTPYMEHT PACIOIOKEeH Ha IPaBOi MaHEeIN UHCTPY-
MeHTOB B Pcbnew), MoxHO BBecTH =T0220 B IM0Jie TUAJIOrOBOrO OKHA U Pcbnew mokakeT CIMCOK MOCaJOYHBIX MECT, KOTOpPbIe

cogepKar Kio4yeBoe cioBo TO220.

12.13 3-x MepHOe nsobpaxeHue

INocamouroe MecTo MOKHO CBSI3aTh € (hailyioM, COEpKAIM ero Tpex-MepHoe IpeacTaBienre. g Ha3HaYeHHs Takoro (paiia

MOCaIOYHOMY MECTY, TiepeiauTe Ha BKIaaKy Hacmpoiiku 3D. TlaHens napaMeTpoB BHIJISAAUT KakK MMOKAa3aHo Aajee.

CeoicTea | HacTpolkw 3D |

WmeHa 3D dopm
Sockets DIR3dshapes/DIP-32_ 600.wrl

OobaenTe 30 dopmy
¥oanuTe 30 dopmy
WN3meHUTe uMA daAna

HacTpouTb NyTK

MacwTab

%: |1.0000
¥ [1,0000
z: |1,0000

RN

'

Moeopot [ °)
%: [0.00
¥ 0,00
z: |0.00

Al

'

CmeweHne
%: [0.0000
¥ |0,0000
z: |0,0000 |

Al

'

@ # o) raf

Puc. 12.1: IuanoroBoe okHO BbiOopa 3D-hopm

Kuonku ClipaBa UMEIOT CIEAYIOIIEEC HAa3HAYEHUE!

e Jlo6aButh 3D popMy — OTKpbIBacT JUaIOroBoe OKHO BhiOopa 3D-chaiina 1 co3MaéT HOBBIA MYHKT B CHHMCKE MOIXOJSIIAX

¢opM 1J11 KOMIIOHEHTA.
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* Vaamuts 3D popmy — ynanser BoiOpanHyio hopMy U3 CIIUCKA.
* M3meHnTh MMs haiijia — OTKPBIBAET AUAJIOrOBOE OKHO C TEKCTOBBIM TOJIEM JJIs1 BBOJA HOBOTO MMEHH (paiiia BPyUHYIO.

® HaCTp OUTDb ITYTH — OTKPBIBAET AUAJIOTOBOE OKHO, ITO3BOJIAIOIIEEC PEAAKTUPOBATH CITUCOK IICEBAOHUMOB HyTeI;'I 1 UX 3HAYCHUA.

Bkianka Hacmpotixu 3D coaepuT naHes b MpeiBapUTeIbHOTO IPOCMOTpa BHIOpaHHOH (POPMBI M 3HAUEHHsI €€ MacIuTada, cMelle-

HUA U IOBOPOTA.

[MapameTrpsl MaciiTabupoBaHKsi OOBIYHO UCTIONB3YIOTCS U151 MOKasa Takux gopmaroB kak VRML1, VRML2 u X3D. Tak kak ¢op-
MBI MOXHO MTPOEKTHPOBATH B JIIOOOM U3 BO3MOKHBIX PEJAKTOPOB, nojepxuBaoiux popmarst VRML/X3D, wnu nonyyars ux u3
KoHBepTepoB B (popmate VRML, To pazmepbl (hOpMBI MOTYT HE COOTBETCTBOBATD JIEHCTBUTEIBHOCTH M3-32 HECOOJIO/ICHUS €/IMHUIL
n3Mepenus. [Tonp3oBaTens MOKET BBECTH HEOOXOAMMYIO BEJIMUMHY MacIuTada, YToOb MOAEIb IPUHSLJIA IPABIIIbHBIE pa3Mepbl IS
KOPPEKTHOro NpejcTaBieHus B mpocMotpiiuke 3D. HekoTopble mosip30BaTe N NCHONB3YIOT IPOCTOI Mapaienenurnes B oopmaTe
VRML B kauecte obuieil (popMbl KOMIOHEHTOB U C IIOMOIIBIO TapaMeTPOB MaclTada JOOMBAIOTCS Pa3MEPOB, CONOCTABUMBIX
¢ rabaputamu KomroHeHTa. [lapameTpsl MacmrabupoBanus 1yist OpM, CIpoeKTUpoBaHHbIX B Mexanndeckux CAITP (MCAD),
HEeoO0X0OuMO coxpaHsATh BMecTe ¢ ¢opMoil. B Taknx CAIIP exuHNIBI MI3MEpeHHsI BCEria YKA3bIBAIOTCS B KAUECTBE JAONOIHUTEIb-
HBIX JIaHHBIX K (popMe, HO KOHBEPTEpBbl, OOBIYHO, 9TU JaHHbIE MTHOPUPYIOT. TeM He MeHee, mpocMOTpIUK 3D Beerga ucmosbs3yer
napamMeTpsl MaciiTabupoBanus. Ecim 3HaueHns Macirada OTIMYaloTCst OT €AMHUL] I3MEPEHN ST, KCITOJIb30BAHHBIX B MEXaHUUECKUX

CAITIP, To m306paxeHne B IPOCMOTPINKMKe OyIeT OTINYaThcs OT Mozenei, moaydeHHbx u3 CAIIP, Takux xak IDF.

3HayeHus1 CMEILeHNs U IOBOPOTa, OOBIYHO, BBOAATCS /1S BeIpaBHUBaHMs 3D-(hopMbl Ha OCaJOYHOM MecTe. DTO CBSI3aHO C pas-
JIMYMSIMU B TIPWIOKEHUSX TPEX-MEPHOTO MOJIEIMPOBAHUS M C METO/IOM NOCTpOeHHUsI caMol (hopMbl. B nopasisiioremM G0JIbIIMH-
CTBE CITy4aeB IMOJIb30BATENIO MIPUXOJUTCS BBOAWTH 3HAUYEHHMsI TIOBOPOTA M CMEIEHUs JUIsl TOrO, YTOObl YCTAaHOBUTH IPaBUIIBHOE
nosioxkeHne 3D-¢opmel. 3HaueHHE TOBOPOTA 3a0aETCsI B Tpagycax Ul Kaxkaon u3 oceill X YZ; MpUHSATO COTJIAIICHHE, ITO TIPH T10-
JIOKUTEJIBHOM 3HAYEHUH YIJIa BpallleHHe OyJeT BBIIIOJIHEHO 110 YaCOBOH CTpeJIKe, eCIM CMOTPETh Ha 0OBEKTa TaK, YTOOb OCh OblIa

HarpaBJieHa B CTOPOHY 3PHUTEJISI.

KiCad 3arpyxaetr 3D-opMsl ¢ MOMOIIBIO CUCTEMBI IIJIATMHOB U MOIAEPKUBAET BU3yanu3auuio mozenedl B ¢popmare VRMLI,
VRML2, X3D, a takxe dopmar mexannmdeckux CAIIP IDF. Takxe monmepxkusatorcs ¢opmatsl Mexanmdeckux CAITP IGES
u SETP, nns Hux ucnonb3yercs ruiarud OCE, kotopbiii TpeOyeT st cBoeil paboTsl Hanmmuue npuioxenust OpenCascade nnm

OpenCascade Community Edition (OCE) nonxoasiieit Bepcuu.

12.13.1 Karanoru c 3D-chopmammn

B nponutom, KiCad ncniosnszosan pukcuposanHsiil katasor ¢ 3D-popmamu. Ceituac ncnosnb3yeTcs iepemenHas okpyxenus KISYS3DMOL
B KOTOPOU XpaHUTCS MyTh K Katasory ¢ 3D-cdopmamu. C MOMOIIBI0 JOMOJHUTENBHBIX IEPEMEHHBIX OKPYKEHUS MOXKHO MOXKHO
cchulaThCsl Ha pasHble Kartajoru. B mocnennux Bepcusx KiCad ucnonb3yorest crienuaibHas CUCTEMA 1Ce600HUMOE ISl TIOUCKA
ykaszaHHbIX 3D-copm. Llens HOBOI cucTeMsl yripaBieHus (hopMaMu — MPEJOCTaBUTh CXEMY, KOTOpasi COXpaHseT COBMECTUMOCTb
¢ pananmu Bepeusivu KiCad u B TO e BpeMs pacHmpsieT MeXaHu3M HazHaueHHs (ainoB 3D-¢opm, TO3BOJISIONINI YIIydIIUTh

BO3MOXKHOCTH TIO paclipoCTpaHEHHUIO (pailyIoB IPOEKTA.

B cBs131 ¢ TpeboBaHMEM COXpaHUTh MOJJIEPKKY IpeblayIieii cxeMbl orcka 3D-opm, Ipu pacimpeHnt BO3MOKHOCTEN HOBOH

CXEMBI, 06pa3OBEUIOCI> ABa OTACJIbHBIX METO/JA IO YKA3aHUIO 0a30BOro IIyTHU IS IOMCKa 3D-(1)0pM.

Yro0b1 00eCIeunTh JIydlliee BOCIPUATHE JaHHBIX O (haiinax kicad_pcb wu pretty, B KiCad npeamnoynraeTcsi KCIOIb30BaTh MMEHA
(paiiioB (BKJIIOYAS TyTh K HUM) B COKPAIIEHHOW (hopMe, UCTIONb3YsI TSl STOTO MEePEMEHHbBIE Cpeibl (CTAPhI METOJT) WU NICeBIOHM-

MBI (HOBI)IfI M€TO)I). Tak xak ,E[O6aBJ'IeHI/I€ MEPEMEHHBIX OKPYKEHUS MOKET OKA3aThbCs I'POMO3IKUM, 0COOEHHO JJIs1 ONEPAllMOHHBIX
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cucTeM, 6a3UPYIOIIUXCS Ha TpahuuecKoM MOIb30BaTEILCKOM HHTepdelice, To MoIIepkKuBacMasi cXxeMa ITyTel IMOUCKa Ha OCHOBE
MepeMeHHbIX OKPYKeHHsI Oblla paciidpeHa, YToObl OCTABUTH BO3MOKHOCTh MCIOJIb30BAHUS CYIECTBYIOLIETO UATOrOBOTO OKHA
KiCad Hacmpoiixa nymeii. T0 TUalorOBOE OKHO JOCTYITHO B MeHI0 Hacmpouixu— Hacmpotixa nymeii v €ro BUJI IOKa3aH HIXKeE.
Jlo6aBisisi HOBBIE ITYyTH B 3TOM JIMAJIOTOBOM OKHe, OyIyT paclmpsThest MecTa noucka daiinos 3D-popm. [pu sToM nepeMeHHbIe
OKpYKEHHs Ha CAMOM JieJie He YCTAHABJIMBAIOTCS, HO CHCTEMA COMOCTABIeHUsI (paiyioB paboTaeT Tak, Kak Oy/1To OHU ObLIU IEUCTBH-
TeJIbHO YCTAHOBJICHBI B chcTeMe. B citydae, eciu peasibHasi iepeMeHHasi OKPYKEHHSI C TAKUM XKe UMeHeM OblIa yCTaHOBJIeHaA, TO e€
3HaueHue OyJeT 3aMeHeHO 3HaueHHeM BHyTpeHHel nepeMeHHol okpyxeHus KiCad. Mmena ¢aiiioB, yka3aHHbIE [0 OTHOUIEHUIO
K OIpe/IeNIEHHOI NepPEeMEHHON NIepEMEHHOI OKPY:KeHHUs, ONpeJeJEHHON ¢ MOMOIIBIO TUAJIOrOBOro okHa Hacmpoiixa nymeii, Anu

UMs1 peaJIbHO TTepeMEHHON OKPYXKEHHSI.

nuTet
Wma NyTe

1 |KICAD PTEMPLATES (usrflocal/sharefkicad/template/

OobaBKTh
2 |KICAD_SYMBOL_DIR |fusr/share/kicad/library/
3 |KIGITHUB https:/fgithub.com/KiCad VaanATe
4 |KISYS3DMOD fusrishare/kicad/medules/packages3d/
5 |KISYSMOD fusrilocalfsharefkicad/modules/

Cnpaeka %OIMEHMH. CﬂQK

Puc. 12.2: [lnanoroBoe OKHO HACTPOWKH NepeMeHHBIX okpyxkeHns B KiCad

Hogas cxema cokpaiiieHus1 UMEH (hailyioB — 3TO cxema ncegdoHumos. B 3Toi cxeme MmyTu HaUMHAIOTCA ¢ .y alias:, tae my alias —
CTpOKa TeKCTa, KOTopasi Oblla BHIOpaHa B KauecTBe yA00OHOTO COKpallleH s 1Is 1oJib3oBaredis. Hapumep, iceBIoHNM 1151 KaTasio-
ra, cofgepskarero crannaptasie (popmsl B KiCad, MoxHO Ha3BaTh CmanoapmHule hopmbl, a [UI CBOUX COOCTBEHHBIX (POPM MOKHO
Ha3HAYUTh NceBAOHUM Mou ¢hopmet. [11s1 ynpaBieHus TIceBIOHUMAMH HYKHO HaxaTh KHONKy HacTpouTts nyTu Ha Bki1aake Ha-

crpoiiku 3D 11asoroBoro OKHa CBOMCTB MOCAJA0YHOTO MecTa. JJnaoroBoe OKHO HACTPOWMKHU TICEBIIOHMMOB IMOKa3aHO HUKE.

KoHpurypayus nuTed no

MNepeMeHHan OKpyKeHuA
${KICAD_SYMBOL_DIR}
2 ${KISYS3DMOD}

MNceB poHuM

[o63BMTE NEeBAoHUM

YOanuTe NcesaeHuM

NyTe

jusrisharefkicad/library/

KoHUrypaums okpyxeHns

Jusr/sharefkicad/modules/packages3d/

NMyTs

COBMHYTE BEEPX

OnucaHue

COBWHYTh BHW3

Cripaeka % OTMEHUTE ok

Puc. 12.3: JluanoroBoe 0KHO HaCTpoiku nceBaoHnMoB myTel B KiCad

daiiner 3D-popm MokHO BEIOpaTh HakatheM KHonkH JJo6aBute 3D chopmy, oTKpoeTcst JuaioroBoe okHO Bbhidbopa 3D-dopm,
MOKA3aHHBIA HIKE. B 3TOM JuanoroBom OKHE MPUCYTCTBYET MaHeN b peJBapUTEIbHOTO MPOCMOTpa, (hMIIBTP (pailyioB 1 BhINaLa-
I0Illee MEHIO [UIs1 BBIOOpa CYLIECTBYIOLIMX MEPEMEHHBIX OKPYXKEHUs WM IICEBIAOHUMOB. B 3aBucMMoCTH OT pasmepa GhopMbl U e
CJIOXKHOCTH, MOXET IMOTpeOOBaThCSI HECKOJIBKO CEKYHJ sl € oToOpaxeHus npu Boidope. Harpumep, ¢opma i kopryca BGA,

KOTOpad UCIO0JIb30Ba1aCh IIpU TECTUPOBAHUU, Tp660BaJ'I oKoJ1o 12 CEKYH/ U1 TOCTPOCHUA I/I306pa)K6HI/IH.
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Beibpate 30 Mogens

DIP-28_300_ 600_ELL.wrl
DIP-28__300_ELL.wings
DIP-28_ 300 ELL.wrl
DIP-28_ 600.wings
DIP-28__600.wrl
DIP-28__600_ELL.wings
DIP-28__600_ELL.wrl
DIP-32__600.wings
'DIP-32_600_ELL.wings
DIP-32_ 600 ELL.wrl
DIP-40__600.wings
DIP-40__600.wrl
DIP-40__600_ELL.wings
DIP-40__600_ELL.wrl

Bce dhainsl (*.%) =

NyTw: | fusr/local/share/kicad/demos/interf_u + | |HactpouTte nyTw

&f OTMEHUTH OK

Puc. 12.4: Tnanoroeoe okHo BbiGopa 3D ¢opm B KiCad

12.14 CoxpaHeHue NocanovyHOro Mecta B akTUBHOW 6ubnuorteke

Komanna coxpanenust (BHOCUT U3MeHEHU B (paiiyl ak TMBHOI OMOJIMOTEKN) BBI3BIBAETCS] KHOTIKOM HE

Ecm nocagoynoe MecTo ¢ TAKUM K€ UMEHEM CYILIECTBYET (cTapasi BepcHsi), TO OHO OyneT nepe3arcaHo. YToOs! ObITh YBEPEHHBIM
B Ka4eCTBe MOCaJ0YHBIX MECT B OMOINOTEKE, pEKOMEH/YETCsI JBAX bl IIPOBEPHUTH MOCAJ0YHOE MECTO Ha HAJIMYKE OIIMOOK Tepes

€ro COXpaHCHUEM.

Hepe;[ COXpPaHEHUEM, TAKKE, PEKOMEHAYETCA IIPUCBOUTDH 0003HAYEHHIO W/IY 3HAYEHHUIO TI0CaI0OYHOr0 MECTa M5, KOTOPOE NJOJLKHO

otoOpaxaTbcsi B OubnmoTexe.

12.15 CoxpaHeHue nocano4yHOro Mecra Ha neyaTtHom nnare

Ecmu pepakTupyemoe ocagouHoe MECTO 3arpyXkeHo U3 TeKyIlel evaTHOM IUIaThl, TO ero MOXHO OOHOBHTB C TIOMOIIbIO KHOIIKU

?'-?@:.
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naBa 13

PaclwupeHHble MHCTPYMEHTbI pefakTupoBa-
HUS neyatHoOU nnartbl

B Pcbnew u B PEAAKTOPE MOCAAOYHBIX MECT NPUCYTCTBYIOT MHCTPYMEHTDI, pacrojiaraionme Ooiee IMUPOKUMHU BO3MOKHOCTAMUA

penaktrpoBanusi. C MX MOMOIIBI0 MOXHO 3(p(PeKTUBHO pa3MeliaTh 3JIEMEHThl Ha padoyeil TOBEPXHOCTH.

13.1 [Oy6nmnpoBaHue 31eMEHTOB

HyGmpoBaHre —3T0 MeTO[ IO KJIOHHPOBAHMIO JIEMEHTa C MOCIEAYIOIHMM ero nepeMelieHueM. DTO OYeHb IOX0Ke Ha METOJ
KOIUPOBATh-BCTABUTh, HO OH TIO3BOJISIET ”PaCHbUIATS” SJIEMEHTHI 10 MeYaTHOM IJ1aTe, a Takke o0JieryaeT UCIoIb30BaHUe UHCTPY-

MeHTa “TlonyunTs U IepeMecTUTh Moca.MecTo” (CM. ajiee) IPU PYYHON PACCTAHOBKE.

Hy6ﬂl/lp0BaHI/I€ BBITIOJIHACTCA 110 HaXXaTHIO ropﬂ'{eﬁ KJIaBHUIIIN (HO YMOJIYaHUIO CtI‘l-D) WJIK 4Y€pe3 KOHTEKCTHOEC MCHIO, KHOIIKa

O

13.2 TouHOe nepemeLLeHUEe 3/IEMEHTOB

NuctpymenT “IlepeMecTUTs ... TOYHO” MO3BOJISAET NEPEMECTUTD JIEMEHT (WJIM TPYNILY 3JIEMEHTOB) B O3ULIMIO, YKa3aHHYIO B BUJIE

HCKapTOBbIX KOOpAWHAT WX B BUAE MOJIAPHBIX KOOPAWHAT, UCITOJIb3Y Jo0bIE MOAAEPKNBACMBIC €IMHUIIBI U3MEPEHUA.

JL71s1 MICIIOJTb30BaHHM S 3TOT0 MHCTPYMEHTA, BHIOEPUTE SJIEMEHTHI JUIs IIePEMEIIeHHs] U 3aTeM HaKMUTE rOpsTIyIo KJIABHITY (110 YMOJI-
yanmio Ctrl-M) uim Bocnosib3yHTech KOHTEKCTHBIM MEHIO, OTKPOETCS JMaIOroBoe OKHO. 3TO AMAJIOrOBOE OKHO MOKHO BHI3BaTh
ropsiueii KJIaBHIer Ipy NepeMelleHUH WK TyOIMpPOBaHUH SJIEMEHTOB, OJ1arofapsi 4eMy MOXKHO JIETKO IOBTOPSITh CMEIIeHHe MHO-

JXKECTBa JICMCHTOB.

Tounoe NnepeMenicH1ue B HeKapTOBOI;'I CUCTEME KOOpAUHAT
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TUTE 3INEMEHT

Mcnone3oeaTe NonNApHEIE KOODOWHATRI

BexTop nepemelieHma X: mm | CBpoc

BekTop nepemeljeHna Y |0 mm | CBpoc

MosopoT znemedTa: |0 “ Chpoc

% OTMEHTE @QK

Tounoe NnepeMenieHue B I'[OJ'[HPHOfI CHUCTEME KOOpAUHAT

nE'l:lE'r'-' ECTUTE 3IneMMeHT

B Vcnonb20BaTh NONAPHLIE KOOPAMHATHI

PaccToaHue: |5| mm | CBpoc
Yron: |0 ° Chpoc
MoeopoT 2nemedTa: |0 “ Chpoc

% OTMEHNTE @QK

C TMOMOUIbIO OTMETKHU MOKHO MEPEKTIOIATHCS OT ,ueKapTOBOfI K HOJ'[HPHOfI CUCTEME KOOpAUHAT. He BaxxHO Kakas crcTeMa HCIIOJb-

3YyCTCs, 3BHAYCHUS 6y£lyT ABTOMATUYCCKN KOHBEPTUPOBAHBI.

3aTeM BBOAUTCS BHIYHCICHHBIN BEKTOP cMellieHus. MOXHO UCTIONB30BaTh YKa3aHHbIE eJMHUIIbI n3MepeHs ("MM™ Ha U300 paxeHUH

BBIIIIE) WM YKa3aTh €IUHULBI U3MEPEHUs] CaMOCTOSATENBHO (T.€. 1 in” a1 moiiMa nnun “2 rad” asa 2 paauaH).

IMocne naxarus kHonku OK 6yner npuMeHeHo nepeMelieHre K BbIIETICHNI0, a HaxkaTue KHONMKY OTMEHHUTh IPUBEIET K 3aKPHITHIO
JMAJIOrOBOrO OKHa 0Oe3 BBINOIHEeHUs nepemertenus. Ecnu Obiia Haxarta kHorka OK, To BBeI€HHbIE NaHHBIE COXPAHSIOTCS U MPU
ClIelyIoleM OTKPBITUH 3TOTO JUAJIOTOBOTO OKHA, OHUM BOCCTAHABIMBAIOTCS. DTO MO3BOJISAET NOBTOPHO NMPUMEHATh OJUH U TOT XKe

BEKTOP AJI Pa3HbIX 0OBEKTOB.

13.3 WHCTpyMeHT co3paHns MaccuBa

Kak Pcbnew, TaK U pEAAKTOP MOCAJOYHBIX MECT UMECIOT BCIIOMOTaTeIbHBIN HUHCTPYMEHT IJId CO3JaHHUA MACCUBOB 2JIEMEHTOB U
CBOfICTB, KOTOprﬁ MOXHO HUCITIOJIb30BaTh JJIA HpOCTOﬁ ¥ TOYHOHR PaCcCTAaHOBKU INOBTOPAIOIINXCSA JIEMEHTOB KaK Ha reyaTHOU IIaTe,

TaK U Ha IMOCaJOYHBIX MECTaXx.

13.3.1 [lpuMmeHeHMe NHCTpPYMeHTa Ons co3aaHUA MacCUBOB

MHcTpyMeHT co3iaHrsl MaccuBa IPUMEHETCS K JIEMEHTY oA KypcopoM miy, B pexume GAL, k Boigenenuio. K Hemy MoxHo jer-
]|

KO INOJIYYUTb JOCTYI Y€PE3 KOHTEKCTHOE MCHIO (KHOHKa .D) WJIM 11O HA)KaTHI0 COYETAHM A KJIAaBUII C KJIaBUATYyPbl (HO YMOJTYaHUIO
Ctrl-N).
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I/IHCprMCHT CO31aHUA MAaCCUBOB MPEACTABJIACTCA B BULEC IUAJIOTOBOI'O OKHA € BKJIaAKAMU U1 PA3HBbIX TUIIOB MACCHUBOB. HOZ[HGP-

KHMBAIOTCA IBa TUIIA MACCUBOB: IO CETKE U 10 KPYTY.

Kaskapiil TUIT MaccrBa MOKHO MOJHOCTBIO HACTPOUTH HAa COOTBETCTBYIOIIEH BKIaake. ['eomeTpudeckue pa3mepsl (pa3mep, Iiar,

CMeIHeHI/Ie) pacroyararoTcd CjaeBa; NapaMeTpbl HyMEpalu (mar U TUII HyMepa]_[I/II/I) PAacCIIOJIOKEHDI CIIpaBa.

13.3.2 MaccuBbl No ceTke

MaccuBbl IO CeTKe — 3TO MACCHUBBI, B KOTOPBIX JIEMEHTBI PACCTABJIAIOTCA 10 lIByXMepHOfI HpHMoyFOHBHOﬁ ceTKe. DTOT THI Mac-

CHBa TaKX€ IIO3BOJIACT CO3JaBaTh JIMHETHBIE MAacCCHBBI, PACCTABJIAA SJIEMEHTHI B OJHY CTPOKY WX B OAWH CTOJI6CLL

III/IaJIOFOBOG OKHO IJId HaCTpOfIKH MapaMeTpoB MacCuBa IO CETKE BBIITIAOUT TaK:

Kon-80 no ropna.:
Kon-so no sepT.:
WHTepBan no rop1a.:
VIHTEepBan no 8epT.:
CMeLLeHMe MO ropns.:
CMeLLeHne No BepT.:

LIaxmMaTHOCTk:

CTpoKki
@® Cronbupl

Maccue no ceTke | Kpyrosoi Maccus

5

5

4]

1

TN WaxmaTHoi PaccTaHoBKKA

MM

MM

MM

MM

HanpasneHe HyMepaLW KoHT.M.
@ ropus. 3aTem Bepr.

BepT. 3aTeMm ropua.

PEBEpCHpDBaTh HYMepaUWD KOHT.MA. Ha YepedoBaHWe CTRoK M CTDJ'I6LI,DB

Ha4ankHelil HOMEp KeHT.M.

Mcnonb320BaTe NEpBkIA cBOBOAHEIR HoMep

@ C Ha4aneHoro sHa4eHus

Cxema HyMepaLUWKl KoHT.MA.
MocneposatensHan (1, 2, 3...)

@ KoopguHaTHan (AL, A2, ... BL, ...

OCHOBHARA 0Ch HYMEPaLMK:
Yucna (0,1,2,...,9,10)

BTOPUHHERA OCh HYMEpaLIMN:
Yacna (0,1,2,...,9,10)

Ha4ano HymepauWK KoHT.mn.: |1

)

% OTMEHWTL

13.3.2.1 TeomeTpuuyeckue pasmepbl

FCOMCTpI/I‘{CCKI/IG Ppa3sMepbl BKIIIOYAKOT CJIeayIomee:

e KoJnuecTBO M0 rOpU30HTAJIM: YKCJIO “CTOJIOOB” B CETKE.

e KoJsnuecTBO 0 BEPTUKAJM: YHCIO "CTPOK” B CETKE.

o I/IHTepBaJI MO TOPU3OHTAJMN: PACCTOAHUE MEKAY COCENHUMM IJIEMEHTAMU B OHHOﬁ CTpPOKE. Ecnu 3HaueHue OTpULATEJIbHOEC,

TO ceTKa (pOpMUpYETCsI CIIpaBa HAJIEBO.

® I/IHTepBaJI M0 BePTUKAJMN: PACCTOAHUE MEKAY COCCAHUMU JIEMEHTAMH B OTHOM CTOH6L{C. Ecnu 3HaueHue OTpULIATEIILHOE, TO

ceTka (hOpMHUpYETCsl CHU3Y BBEPX.

® CMemel-me O rOPU30HTAJIN: HAYUHATD CJIEAYIOIIYIO CTPOKY C YKa3aHHBIM CMEIICHHUEM 110 OTHOIIICHUIO K NIPEAbIAYIIEMY.

® CMemel-me M0 BEPTUKAJIN: HAUYNHATH CJ'IC)IyIOI_[II/Iﬁ CTOJ'[6CII C YKa3aHHbIM CMEHICHHUEM 10 OTHOLICHUIO K MPEAbIAYIIEMY.
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Puc. 13.1: Cetka 3x3 co cMeLIEHUEM 110 OCSM X, Y

99

e Tunm maxmaTHoOR PaCcCTAaHOBKH: ,E[O6aBJ'[HCT CMELICHUE K KAXKIOMY JIEMEHTY U3 1 -T'O YUCJIa CTpOK/CTOJ'[6HOB, npu YEM Kak-

Jasl ocleaylomas CTpoka cMelaeTcst Ha 1/n-yio oT yka3aHHOrO HHTepBaIa:

Puc. 13.2: Cerka 3x3 ¢ maxmMaTHOCTBIO B CTPOKaX paBHOM 2
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Puc. 13.3: Cerka 4x3 ¢ maxMaTHOCTBIO B CTOJIOIAX paBHOMU 3

13.3.2.2 TMapameTpbl Hymepauumn

* HanpaBieHnue HymMepanuu KOHT.IUL: ONPE/ENSIETCS METO/| BBITIOJHEHUs HyMepalluK: HyMepalysi BCeX 3JIEMEHTOB CTPOKH
CJIeBa HAIPABO C MOCJEAYIOLINM MEPEXO/IOM K CIIeYIIel CTPOKE WM HyMepallysi BCeX 3JIEMEHTOB CTOJIOIA CBEPXY BHU3 C TIO-
CJIEYIOIMM NIEPEX0/IOM K ciieftyioliemy cronoiy. O6parute BHUMaHNe, HanpaBJieHHe HyMepaliy 3aBHCHUT OT 3HaKa MHTepBaa:

OTpULATEIbHOE 3HAYECHUE ITPUBOJUT K 06paTHOﬁ HyMEpaluu: CIipaBa HaJICBO U CHU3Y BBEPX.

* PeBepcupoBarh HyMepanuio KOHT.II. HA YepeJ0BaHHe CTPOK WJIN CTOJOIOB: €C/IM OTMEUEHO, HallpaBJIeHne HyMepa-
u OyIeT U3MEHSThCSI Ha TIPOTHBOIIOJNIOKHOE MPH TIePexo/ie Ha CIEAYIOIyIo CTpOKy MM cronbden. Ho BCE ke, HampapieHue
YepelOBaHUsl CTPOK MJIM CTOJIOLOB 3aBUCHUT OT HAINPABJICHUs HyMEpaLiy 3JeMEHTOB. DTOT napaMeTp IoJie3eH 1JIsi KOpPITyCoB,

noxoxux Ha DIP, rae BHIBOJBI ¢ OJJHON CTOPOHBI HYMEPYIOTCSI CBEPXY BHU3, a C JIPYroil — CHU3Y BBEPX.

¢ HavaabHbIi HOMEDP KOHT.IUL: IIPpU pasMEIIEHNUN 2JIEMEHTOB, KOTOPBIM YK€ IIPUCBOCH HOMEP, MOKHO HAaYMHATh HYMEpALHIO

CHayaJla WM UCIOJIb30BaTh MEPBBI CBOOOIHBIN HOMEP.
¢ Cxema Hymepamnuu
— Continuous: the numbering just continues across a row/column break - if the last item in the first row is numbered 7", the
first item in the second row will be ”8”.
— Coordinate: the numbering uses a two-axis scheme where the number is made up of the row and column index. Which one

comes first (row or column) is determined by the numbering direction.

* Ochb HyMepanuu: Kakoi Habop CUMBOJIOB IIPUMEHUTS U151 HyMEpaluHy 10 ocH. JJoCTyIHble BAPUAHTHI

— Numerals for normal integer indices
— Hexadecimal for base-16 indexing

— Alphabetic, minus IOSQXZ, a common scheme for electronic components, recommended by ASME Y 14.35M-1997 sec.
5.2 (previously MIL-STD-100 sec. 406.5) to avoid confusion with numerals.
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— Full alphabet from A-Z.

13.3.3 Kpyrosble MaccuBbl

KpyroBble MaccrBBI pacCTaBJISIOT 3JIEMEHTHI 1O Kpyry win ayre. OKpyKHOCTb ONpEAeisieTcss MECTOM YCTAaHOBKH JIEMEHTa (WJn

LEHTPOM BBIJICJICHHOM IPYIIIbI IEMEHTOB) U LeHTpoM. Hixe mokasaHo JUagoroBoe OKHO C MapaMeTpaMu KPyroBOro MacCHBa:

Maccue no ceTke | Kpyrosol maccua

MapameTpsl HYMEPALWWA KOHT.MA.
LeHTp no ropua.: |[{ | MM i .

Ha4anbHbii HoMep KOHT.M.
LleHTp no BepT.: |0 MM @ Wcnonb3oeaTe nepeslid ceeBoaHEIR Homep

Pau,myc: 126,288393 MM C Ha4ankHoro 3Ha4eHWA

Yron: |0 @ HayaneHoe 3Ha4YeHre HyMepaUWK KOHT.MN.:
Kon-so: |4
Bpawate: [

% OTMEHWTL @ oK

13.3.3.1 TeomeTpuuyeckue pasmepbl

° HeHTp MO TOPU30OHTAJIHA, HeHTp MO BEPTHKAJMU: ICHTP OKPYKHOCTHU. HpI/I €ro USMCHCHUHU 6yaeT aBTOMAaTUYECCKU BBIYHMC-

JIATBCA paguyc, KOTOp];IfI 0TO6pa)KaCTCH B CJIEAYIOIIEM II0JIE.

e VYroua: yroua Mexay AByMs COCCAHUMU IJIEMCHTAMH MACCHBA. Ycra"oBute ero PaBHBIM HYJIIO, YTOOBI PaBHOMEPHO PACTIOJIOKHNUTD

3aJaHHOE KOJIMYECTBO JIEMEHTOB 10 OKPYKHOCTH.
* KoJinuecTBO: YHCIIO 3IEMEHTOB B MAaCCHBE (BKJIIOYAsi OPUTHHATBHBIA KOMITOHEHT).

* BpamaTs: Bpaiarh Kaxablid 3JIEMEHT BOKPYT cBoell ocH. Ecii He oTMedeHo, 3JIeMeHThl OyAyT CMeIlaThcsi HO He OyayT Bpa-
marbcst (Harpumep, NpsMOYroJibHasi KOHTAKTHAsI TUIOIIA/IKa BCeraa OyJeT COXpaHsTh TOPU3OHTAIBHOE MOJIOKEHHE, €CITH STOT

TapaMeTp BBIKJTIOYEH).

13.3.3.2 [MapameTtpbl HyMepauumn

prFOBI)Ie MacCCUBbI UMEIOT TOJILKO OAWH Pa3sMep U MPOCTYIO0 (pOpMy, B OTJIMYMHU OT CETKU. 3HAYCHHE HOCTYIIHBIX NIAPAMETPOB TaKOE
K€ KaK U IJId MaCCHUBOB I10 CETKE. DJIeMEHTBI HYMEPYIOTCA 11O YaCOBOM CTPEJIKEC — YTOOBI BHIIOJHUTD HyMepanuio NpoTruB YaCOBOM

CTPEJIKH, YKaKUTE YIoJl OTPHLIATE/IbHBIM.
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13.4 WN3ameputenbHbIW UHCTPYMEHT (NMMHENKa)

H3MCpI/ITCJ'II>HI>II>i HUHCTPYMEHT — 3TO HHH€fIKa, KOTOpasd UCIOJIb3YETCA Ui BU3YaJIbHOI'O KOHTPOJIA pa3sMepoOB U paCCTOHHI/Iﬁ Ha

[eYaTHOM IIJIaTe.

On AKTUBUPYCTCS C IOMOIIBIO KHOIIKU C I/I306pa)K€HI/ICM MTAaHTCHIUPKY IS 33 Ha HpaBOi/JI MaHeJIM UHCTPYMEHTOB, a TaKXK€ Yepe3

MeHI0 “Pa3Mepsl” ¥ ¢ MOMOIIBIO ropsiueit kiiapui (o ymomdanuio, Ctrl-Shift-M).

IMocne akTMBaNMK MOXHO PUCOBaTh BPEMEHHYIO JIMHEHKY TOBEpPX M300pakeHHs, OHa OyleT MocTpoeHa Ha 6a3e BHIOpaHHBIX B
JaHHBIII MOMEHT eIMHUII U3MepeHnsl. MOKHO YCTaHOBUTH OIpaHMUEHHe yIia, KpaTtHyio 45 rpagycam, HaxarueM kiasuimm Ctrl.

E,I[I/IHI/IL[I)I N3MEPEHUSA MOKHO MEPEKIII0YATh HE IMPEPbIBAsd pa60Ty C MHCTPYMCHTOM, HUCIHOJIb3yA HA3HAYCHHOE COYCTAHUEC KJIABUIII

(o ymomrganmo, Ctrl-U).
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naBa 14

PykoBonacTtBo no cosanaHuio ckpunrtoB B KiCad

[IprMeHeHNe CKpHUITOB MO3BOJISIET ABTOMATU3UPOBATh AeNUCTBUA, BhioIHsAeMble B KiCad, ¢ moMoIpio A3bIKa MPOrpaMMUpPOBAHUS

Python.
JonomHUTEeIBHO MOXkeTe N3yunTh doxygen-JoKyMeHTaluio Ha caifte Python Scripting Reference.
MoskeTe IpoCMOTpeTh JOKYMEHTALMIO Ha python-mMonyiu, HabpaB pydoc pchbnew B CBOEM TepPMUHAJE.

C 1OMOITIBIO CKPUIITOB MOKHO CO3/1aBATh:

* ILnaruHbl: 3T0 0COOBIN THIT CKPHIITA, KOTOPBIN 3arpyxaetcs npu 3amycke KiCad. Harmpumep:

- MaCTep HOoCaAOYHBIX MECT: ITIOMOracT co3aBaTb MOCAJOYHLIE MECTA IPOCTBIM 3aIIOJIHEHUEM ITapaMETPOB. CMOTpI/ITe CO-

OTBCTCTBy]OHII/Iﬁ pasaei MaCTGp IOCaJOYHBIX MECT HUXKE.

— CunTtpiBanne/coxpaHenue ¢haioB (naarupyemcs): TO3BOJIAT MOJT30BATENSIM CO3/1aBaTh IUIArMHBI AJTIs SKCIIOPTa/UMITOpTa
(paiinoB mpounx popMaToB.
— JeficTBus (mecmupyemcsi): IO3BOJNAT CBSA3bIBATh COOBITHS C 3aIlyCKOM CKPHITA, JOOABJISATh HOBBIE JIEMEHTBHI MEHIO M

naHeJiell UHCTPYMEHTOB.

° CKpI/lIITI)I KOMaH,[lHOﬁ CTPOKM: CKPUIITBI, KOTOPBIE MOKHO BBITIOJIHATHL B KOMaHI[HOﬁ CTPOKE, 3arpyiKaTh IUIAThl NJIN OunbImo-

TE€KHU, UBMCHATDh UX U q)OpMI/IPOBaTL I/I306pa)KeHI/Iﬂ HJIX HOBBIC I1JIATHI.

B xomaHIHOH cTpoke OyaeT MOKa3aHO MpeaynpekaeHrne, yTo U3 Beex nprioxkennit maketa KiCad, ckpurTsl HognepKiuBaoTCs

Tosbko B Pcbnew. B Oyayiem takxke ruilanupyercst nojnepkka ckpunroB u B Eeschema.

14.1 O671bekThl KiCad

API (anmapaTHO-IpOrpaMMHbIN MHTEP(MENC) CKPUNTOB OTPakaeT BHYTPEHHIO CTPYKTYpY Kozia Pcbnew. I'aBHBIM 0OBEKTOM sIB-
nsiercst BOARD (meyatHas 1iata), KOTOPBIA COIEpKUT HaOOp CBOWCTB, a Takxke MODULE (nocagounsie mecta), TRACK/VIA
(mopoxku/nepexognsie oreepctus), TEXTE_PCB (magmucu), DIMENSION (pasmeps), DRAWSEGMENT (rpaduyeckue nu-
Hun). B cBomo ouepenp, 06bekT MODULE copepxut 00bextsi D_PAD (koHTakTHbie ttoinanku), EDGE (koHTypbI) 1 T.j.

* Cwmotpure paszgen BOARD Huke.



https://www.python.org/
http://docs.kicad-pcb.org/doxygen-python/namespaces.html
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14.2 0630p ocHoBHOro API

Bcé API u3 Pcbnew conepskurcs B Moayste “pcbnew”, HanmcaHHOTo Ha si3bike Python. @ynkims GetBoard() Bo3Bparaer oObeKT
TMeYaTHO! IJIATHl, OTKPBITON B JaHHBII MOMEHT B peakTope. [Tose3Ha npy BHINOJIHEHNN KOMaH[, M3 MHTET PUPOBAHHON KOMaHIHON

000J10uKkK Pcbnew v [/1s1 IJIarMHOB, BHIMOJIHSIONINX Pa3IMUYHbIC ICHCTBHS.

14.3 3arpy3ka u coxpaHeHue nnarbl

* LoadBoard(filename): 3arpyxaer miary u3 ykazaHHoro (aiiia u Bo3Bpaiaer o0bekt Tuna BOARD, dopmar daiina onpene-

JISIeTCSA N0 PACIIMPEHUIO.
» SaveBoard(filename,board): coxpansier 00bekT THII2a BOARD B (haiin, o pacimpenuio aiina onpeaensercs (popmar 3anucu.

* board.Save(filename): To e 4TO U MpebIAyINEe, HO BHI3BIBACTCS METO]] U3 caMoro oobekTa Tina BOARD.

B npuBeiéHHOM NpHMepe 3arpy’kaeTcs IJIaTa, CKPHIBAIOTCSI BCe 3HAYEHHS, 2 0003HAYEHHSI 0TOOPaKaloTCsI

#!/usr/bin/env python2.7
import sys

from pcbnew import *
filename=sys.argv[1l]
pcb = LoadBoard(filename)
for module in pcb.GetModules() :
print ”* Module: %s”%module.GetReference ()
module.Value () .SetVisible (False) # CKXPBITH 3HAUYEHUHE

module.Reference () .SetVisible (True) # mokxaszsaTh obBo3HaueHHE

pcb.Save ("mod_"+filename)

14.4 T[lepeuncneHue n 3arpyska 6ubnuorek

Hepetmc.rmn; 6H6JII/IOT€KI/I, nmocaago4vYHbli€ M€CTa, KOHTAKTHbIC IIJOIIAaAKH

#!/usr/bin/python
from pcbnew import *

libpath = ”/usr/share/kicad/modules/Sockets.pretty”

print ”>> enumerate footprints, pads of”,libpath

# 3arpysuTh NOOXONLWHHE [NArHUH Oid YTEHHd/3amnucu OUONHOTEeK B dopMmaTe .pretty
# (comepxamux MocamouyHble MecTa B dopmaTe .kicad_mod)

src_type = IO_MGR.GuessPluginTypeFromLibPath( libpath );
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# 3aMeTka: MOXHO MNPYIMO ykasaTb Tun 6ubtnuorexu I10_MGR.PluginFind( IO_MGR.KICAD )
plugin = IO_MGR.PluginFind( src_type )

# BolBeCTH HM$ THNa HninaruHa: (mng dopmarta .pretty monxHo BeiBecTH "KiCad”)

’

print ( ”"Selected plugin type: %s” % plugin.PluginName () )
list_of_ footprints = plugin.FootprintEnumerate (libpath)

for name in list_of_footprints:
fp = plugin.FootprintLoad(libpath, name)
# BEIBECTH COKpamEHHOE HMd [10CaLOUYHOIO MecTa
print name # muMd, comepxameecs B 3arpyXeHHOH OubnuoTexe
# B3areM cnenyioT nonsd o6o03HAUEHMHI, 3HAUYEHHS KU CTPOKa ONHCAHHUL:
# IIOMHHTE, TEeKCT 3HaueHHd U OOO3HAUYEHHd BPEMEHHBIH, OT OyImeT 3aMeHEH 3HAYEHHIMH
# U3 KOMIIOHEHTAa CXEeMbl IIPH CUHTBIBAHHH CHHCKa LeNeH.

print ” ->"”, fp.GetReference(), fp.GetValue(), fp.GetDescription ()

# BbHIBECTH HHOOPMaLMIO O KOHTaKTHOH mnomanke: GetPosO () BoaBpamaer
# [ONOXeHHe KOHTAKTHOH MNOMANKH IO OTHOWEHMIO XK MMOIOXEeHHI [IOCALOYHOIO MecTa

for pad in fp.Pads():

”

print pad [%s]” % pad.GetPadName (), "at”,\

"pos0”, ToMM (pad.GetPosO().x), ToMM(pad.GetPosO().y),”mm”,\
"shape offset”, ToMM(pad.GetOffset () .x), ToMM(pad.GetOffset().y), "mm”

print 2

14.5 BOARD

Hanee npusepeHo onmcanre oobekta BOARD, ocHOBHOTO 00BeKTa B pcbnew KiCad.

BOARD conepxut Habop CIUCKOB OOBEKTOB, K KOTOPHIM MOXHO MOJYYHUTh JOCTYII C TOMOIIIBIO CIIEYIOMUX MeTo0B. OHM BO3-

BPAIIAIOT MEPEUYHCIIsIeMbIe CIIMCKH, UX COAEPKUMOE MOKHO MepedrpaTth UCMOJIb3yst cHTakcuc “for obj in list:”

* board.GetModules(): Bo3Bpamiaer crivicok 06bekToB THIIa MODULE — BCce 0CTymHBIE MOCa0vHble MecTa, HalJJeHHbIe Ha

MeYaTHOM IuIaTe.
* board.GetDrawings(): Bo3Bpamiaer cricok 00bekToB THIIa BOARD_ITEMS — rpaduueckue 31eMeHTbl IeYaTHOM IIaThI
* board.GetTracks(): Bo3Bpamiaer cricok 00bekToB THIIAa TRACK 1 VIA — 10poXKH 1 epexoHble OTBEPCTHS
* board.GetFullRatsnest(): Bo3BpaImaeT CIIiCOK CBsI3eii, He 3aBEpIICHHBIX COCTMHEHUI
* board.GetNetClasses(): Bo3BpaIaeT CIIMCOK KJIaCCOB Iiernei
* board.GetCurrentNetClassName(): Bo3BpaImaeT TeKyIui Kiacc rerei
* board.GetViasDimensionsList(): Bo3BpamaeT cmmcok pa3mMepoB NePeXOJHBIX OTBEPCTHH, JOCTYITHBIX IS TIJIATHI

* board.GetTrackWidthList(): Bo3Bpamaer crvicok 3HaYeHUIT MUPUHBI JOPOKEK, JOCTYITHBIX IJISI TUIATHI
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IIpumep npoBepKH MJIATHI

#!/usr/bin/env python
import sys

from pcbnew import *
filename=sys.argv[1l]

pcb = LoadBoard(filename)
ToUnits = ToMM

FromUnits = FromMM
#ToUnits=ToMils
#FromUnits=FromMils

print ”"LISTING VIAS:”

for item in pcb.GetTracks() :

if type(item) is VIA:

pos = item.GetPosition ()
drill = item.GetDrillValue ()
width = item.GetWidth ()

print ” * Via: %s — $f£/%f "% (ToUnits (pos),ToUnits (drill), ToUnits (width))

elif type(item) is TRACK:

start = item.GetStart ()
end = item.GetEnd/()
width = item.GetWidth ()

print ” * Track: %s to %s, width
else:
print ”Unknown type $s” %

print nn

print ”LIST DRAWINGS:”

for item in pcb.GetDrawings () :
if type(item) is TEXTE_PCB:

print ”* Text:

elif type(item) is DRAWSEGMENT:

print ”* Drawing: %s”%item.GetShapeStr ()

else:

print type (item)

print ””

type (item)

$s’ at %$s”%(item.GetText (), item.GetPosition())

# dir (item)

(ToUnits (start), ToUnits (end), ToUnits (width))
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print ”LIST MODULES:”

for module in pcb.GetModules() :

”

print ”* Module: %s at %s”% (module.GetReference (), ToUnits (module.GetPosition()))
print nn

print ”Ratsnest cnt:”,len (pcb.GetFullRatsnest ())

print ”"track w cnt:”,len (pcb.GetTrackWidthList ())

print ”via s cnt:”,len(pcb.GetViasDimensionsList ())

print ””

print ”LIST ZONES:”, pcb.GetAreaCount ()

for idx in range (0, pcb.GetAreaCount ()):
zone=pcb.GetArea (idx)

print ”zone:”, idx, "priority:”, zone.GetPriority (), "netname”, zone.GetNetname ()

print ””

print ”"NetClasses:”, pcb.GetNetClasses () .GetCount (),

14.6 [pumepsbl

14.6.1 WN3meHeHMe 3a30pa Macku NasisibHOW NacTbl OJ151 BbIBOJOB KOMIMOHEHTa

Hy:kHO N3MeHHUTH TOJbKO BBIBOJBI 0T 1 10 14, 15 — nuromaaka TemiooTBoaa M J0JKHA 0CTaThCA 0€3 H3MeHEeHHsI.

#!/usr/bin/env python2.7
import sys

from pcbnew import *

filename=sys.argv[1l]

pcb = LoadBoard(filename)

# HamTu nocamouHoe MecTo U304
u304 = pcb.FindModuleByReference ('U304")
pads = u304.Pads()

# IlepebpaTb BCe KOHTAKTHBIE MIOMANKH, BBIBECTH HX TeKyllee 3HAUEeHHEe 3a3opa
for p in pads:

print p.GetPadName (), ToMM(p.GetLocalSolderPasteMargin())

id = int (p.GetPadName ())

# YcTaHOBUTL 3a30p paBHBH 0 Oodg BCexX KOHT.HON., KpoMe 15-ou

if id<15: p.SetLocalSolderPasteMargin (0)

pcb.Save ("mod_"+filename)
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14.7 MacTtep nocago4HbIX MeCT

MacTtep nocaflouHbIX MECT COAEPKUT MHOKECTBO python-CKpUNTOB, K KOTOPHIM MOKHO MOJTYUYHUTh JOCTYI U3 AUAJIOTOBOTO OKHA.
Eciu nranoroBoe OKHO OTKPHITO, MOXKHO BHIOpAaTh OJMH U3 CKPHUIITOB, OyJET MOKa3aHO W300pakeHHe MTOrOBOrO MOCAI0YHOrO

MecTa. HpI/IBeHéHHI)Ie napaMeTpbl MOXKHO PEAAKTUPOBATD.

Eciu miaruHel He KOPPEKTHO padOTAIOT WM HE YCTaHOBJICHBI, MX MOCJIEAHNE BEPCUHA MOKHO HAWTH Ha caiiTe MCXOJHBIX KOJIOB
KiCad launchpad.

OHU JOJDKHBI pacronarathesi, Hanpumep, B C: \Program Files\KiCad\share\kicad\scripting\plugins.
B OC Linux MOXHO ITOMECTUTh COOCTBEHHBIE TUIarvHel B SHOME / . kicad_plugins.

ITocagouHbie MeCTa CO3JAIOTCSA NP OCTHIM BBOJAOM IAPaAMETPOB.

from __ future__ import division

import pcbnew

import HelpfulFootprintWizardPlugin as HEPW

class FPC_FootprintWizard (HFPW.HelpfulFootprintWizardPlugin) :

def GetName (self) :

return "FPC (SMT connector)”

def GetDescription (self):

return "FPC (SMT connector) Footprint Wizard”

def GetValue (self):
pins = self.parameters([”Pads”] [”*n"”]

return "FPC_%d” % pins

def GenerateParameterList (self):
self.AddParam( ”"Pads”, ”n”, self.uNatural, 40 )
self.AddParam( "Pads”, "pitch”, self.uMM, 0.5 )
self.AddParam( ”"Pads”, "width”, self.uMM, 0.25 )
self.AddParam( "Pads”, "height”, self.uMM, 1.6)
self.AddParam( ”Shield”, "shield_to_pad”, self.uMM, 1.6 )
self.AddParam( ”Shield”, "from_top”, self.uMM, 1.3 )
self.AddParam( ”Shield”, ”"width”, self.uMM, 1.5 )
self.AddParam( ”Shield”, "height”, self.uMM, 2 )

# NOCTPOUTL NPYIMOYIONbHYIO KOHTAKTHYIO NIOmManky
def smdRectPad(self,module,size,pos,name) :
pad = pcbnew.D_PAD (module)
pad.SetSize (size)
pad. SetShape (pcbnew.PAD_SHAPE_RECT)
pad.SetAttribute (pcbnew.PAD_ATTRIB_SMD)



https://git.launchpad.net/kicad/tree/pcbnew/python/plugins
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pad.SetLayerSet ( pad.SMDMask () )
pad.SetPosO0 (pos)
pad.SetPosition (pos)
pad.SetPadName (name)
return pad
def CheckParameters (self):
p = self.parameters
self.CheckParamInt ( ”"Pads”, "*n” ) # ”*” — yxasbBaeT Ha HAlHUHEe OCOOBIX €I. H3MEepPEeHHUd
def BuildThisFootprint (self):
p = self.parameters
pad_count = int (p[”Pads”] [”*n”])
pad_width = p[”Pads”] ["width”]
pad_height = p[”Pads”] ["height”]
pad_pitch = p[”Pads”] ["pitch”]
shl_width = p[”Shield”] ["width"”]
shl_height = p[”Shield”] ["height”]
shl_to_pad = p[”Shield”] [”shield_to_pad”]
shl_from_top = p[”Shield”] [”"from_top”]
offsetX = pad_pitch * ( pad_count-1 ) / 2

size_pad = pcbnew.wxSize( pad_width, pad_height )
size_shld = pcbnew.wxSize (shl_width, shl_height)

size_text = self.GetTextSize () # BHaueHue mno IPC

# Bo3BpamaeT MNO3HLUHIO U pasMep TekcTa 3HaueHud u OOO3HAUEHHd:
textposy = pad_height/2 + pcbnew.FromMM (1) + self.GetTextThickness ()

self.draw.Reference( 0, textposy, size_text )

textposy = textposy + size_text + self.GetTextThickness()

self.draw.Value( 0, textposy, size_text )

# Cco3maTh MACCHB KOHTAKTHBEIX MNIOMALOK ¥ HOBGABUTH €ro XK MNOCALOYHOMY MECTY
for n in range ( 0, pad_count ):

xpos = pad_pitch*n - offsetX

pad = self.smdRectPad(self.module,size_pad, pcbnew.wxPoint (xpos,0),str(n+l))

self.module.Add (pad)

# MexaHHyeckasd 3amHTa KOHTAKTHBIX [IOMANOK: ClIeBa MU CIpabBa

xpos = —-shl_to_pad-offsetX

pad_s0_pos = pcbnew.wxPoint (xpos,shl_from_top)

pad_sO0 = self.smdRectPad(self.module, size_shld, pad_sO_pos, ”0”)
xpos = (pad_count-1) * pad_pitch+shl_to_pad - offsetX

pad_sl_pos = pcbnew.wxPoint (xpos,shl_from_top)

pad_sl = self.smdRectPad(self.module, size_shld, pad_sl_pos, ”0”)
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self.module.Add (pad_s0)
self.module.Add (pad_sl)

# yxasaThb TI'PAaHUIBl [TOCAMNOYHOTO MEeCTa
linewidth = self.draw.GetLineThickness ()
margin = linewidth

# BepxH4d IHUHHI

posy = -pad_height/2 - linewidth/2 - margin
xstart = - pad_pitch*0.5-offsetX
xend = pad_pitch * pad_count + xstart;

self.draw.Line( xstart, posy, xend, posy )
# HUXHIY NUHUL
posy = pad_height/2 + linewidth/2 + margin

self.draw.Line (xstart, posy, xend, posy)
# XOHTYp NEBOH MEeXaHHMUECKOH KOHT.IINI.
yend = pad_s0_pos.y + shl_height/2 + margin
self.

self.

draw.Line (xstart, posy, xstart, yend)

draw.Line (-xstart, posy, —-xstart, yend)

posy = yend
xend =

self.

pad_sO0_pos.x — (shl_width/2 + linewidth + margin*2)

draw.Line (xstart, posy, xend, posy)
# mpaBad CTOPOHA KOHT.II.

self.draw.Line (—-xstart, posy, —-xend, yend)
# set SMD attribute

self.module.SetAttributes (pcbnew.MOD_CMS)

# NeBBIM CEerMeHT ClleBa OT KOHT.III.

xstart = xend

yend = posy — (shl_height + linewidth + margin*2)

self.draw.Line (xstart, xend, yend)

posy,
# mpaBad CTOPOHA KOHT.II.

self.draw.Line (—-xstart, posy, —-xend, yend)

# FOpHSOHTaHbHHﬁ CerMeHT Hal KOHT.III.

xstart = xend
xend = - pad_pitch*0.5-o0ffsetX
posy = yend

self.draw.Line (xstart, posy, xend, yend)

# IpaBad CTOPOHa KOHT.III.

(KOHTYpP NpPaBOW KOHT ..

OTpaxeH IO OocHu Y)
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self.draw.Line (-xstart, posy,-xend, yend)

# BepTHKANbHBIE CErMEeHT Hal KOHT.II.
xstart = xend
yend = -pad_height/2 - linewidth/2 - margin

self.draw.Line (xstart, posy, xend, yend)

# npaBad CTOPOHA KOHT.IN.

self.draw.Line (-xstart, posy, -xend, yend)

# BaperucTpupoBaThCd B pcbnew

FPC_FootprintWizard() .register ()

14.8 [MnaruHbl gencTBun

IInarun HCﬁCTBHH MMO3BOJIAT CBA3BIBATH COOBITHUS C 3aIllyCKOM CKpI/Il'[Ta.Ha HaHHbeI MOMEHT TOJIbKO p€ain30BaHa BO3MOKHOCTb

,IIO6aBJICHI/IH JIEMECHTA HOBOI'O MCHIO.

HoBrbie 371eMeHTHI OSABIISAIOTCS B MEHIO I/IHCprMeHT])I = BHemHue IJIaraHbl.

WHcTpymeHTsl | MpaBuia NpoekTUpoBakns  Cnpaska

] gg OBHOBWMTE MASTY CO CXeMbl }I_E] j:; (ﬁ) @

[ -
1 3arpysMTe CAMCOK LEnel wn) * Macwrab 3,14

’ Buibop napel cnoése

ﬂ MpoBEPWTL NPaBINa NPOEKTMPOBAHWA

@ FreeRoute
@ KOHCONb CKpUNTOR

BHELIHME NAarvHBLL

¢ OOHOBHUTH ILUIATUHBI: TIEpe3arpy3uTh IUIATHHBI (M CO31aTh HOBBIC JIEMEHTHI MEHIO, €CJIM ITOHAJOOUTCS)

* Add date on PCB: npumep miarvsa.

IIpenynpe:kaenne: Kak u ajisi Bcex python-ckpunToB, (yHKIMY OTMEHbI/TIOBTOPEHHsI He paboTaioT
Ipumep miaarnHa aeiicTBUsA: J00aBUTH AATy KO BCEM TEKCTOBBLIM MeTKaM Buaa $date$

import pcbnew
import re

import datetime

class text_by_date (pcbnew.ActionPlugin) :
won
test_by_date: mpuMep ninarvHa NEeHCTBUL.
No6aBUTL HATy BO BCEeX TEKCTOBHIX I[IONIX Ha [IeUYaTHOM Hnnate, comepxamux ' Sdates’
IOnd HUCIONBb30OBAHUY:

- JofaBbTe HAONHCh Ha MMEeUYaATHYIO HIAaTy, comepxamyio MeTky ’Sdate$’
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- 3aHyCTI/ITe IIJIIaT"MH K3 MEHIO

- lata 6ymeT aBTOMaTHuYeCcKU nobaBlieHa K TEKCTOBBIM MeTkaM (B dopmaTte YYYY-MM-DD)

e

def

def

defaults (self) :

el

dyukuuio defaults Heob6xXxOOUMO MNEPEONPEneNUThb

self.name comepxXUT Ha3BaHUE BJIEMEeHTa MEH

self.category comnepXuT Ha3BaHHE KATErOpHU NNarvHa (noka He MHCIOIb3YyeTCd)

self.description comepXuT NONHOE ONHCAHUE MNIarvHa

2

self.name = ”"Add date on PCR”
self.category = "Modify PCB”

self.description = "Automatically add date on an existing PCB”

Run (self) :
pcb = pcbnew.GetBoard ()
for draw in pcb.GetDrawings () :

if draw.GetClass () == ’'PTEXT':

txt = re.sub(”\$date\$ [0-9]{4}-[0-91{2}-[0-9]1{2}",

”$Sdates”,
if txt == ”S$date$”:

draw.GetText ())

draw.SetText (”Sdate$ %$s”%datetime.date.today())

text_by_date () .register ()
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