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BBeneHue

OnucaHue

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

Windows 1 Apple OS X. Pcbnew ucrosb3yeTcsi COBMECTHO C peJaKTOpPOM JIEKTpUIecKux cxeM Eeschema.

Pcbnew nosBosisier ynpapisiTe OMOIMOTEKaMu 1OCaJOUHBIX MecT. Kask/ioe mocajouHoe MecTo MpeCTaBiIsieT coOoi rpaduieckoe
n300pakeHne KOMIIOHEHTa C KOHTAKTHBIMH IUIONIaiKaMu. Bce HeoOXoanMble OCcaouHble MECTa aBTOMATHIECKH 3arpyKaioTcs
NP CUMTBIBAHUHM CIIHCKa Leneid. JIioGoe ncrpapiieHre Ha3HAUYEHHBIX ITOCAZOYHBIX MECT WM OOO3HAYEHUI IPH peAaKTHPOBAHUN

CXeMbl MOKHO OOHOBHUTH B Pcbnew myTéM nMoBTOpHON reHepaluy CIucKa Iene U MocieLyIolero ero CUuThiBanus B Pcbnew.

Pcbnew npenoctaBisier MHCTpYMEHT A7 poBepKHU npaBui npoektuposanisa (DRC), KOTOpEI IpoBepsieT 3a30pbl MEXAY TOPOXK-
KaMH M KOHTaKTHBIMH ILIOIAKAMH, & TaKXKe CJIEJUT YTOOBl BCE COSMHEHHs U3 CIMCKA IIeNel CXeMbl ObUIH MPOJIOKEHBI BEPHO.
[Tpu rcnosb30BaHNM MHCTPYMEHTA MHTEPAK TUBHOM TPaCCUPOBKY, IIPOBEPKa MPAaBWJI TPOESKTHPOBAHH S BBIIIOJIHSIETCS] HEITPEPBHIBHO,

YTOOBI IOMOYb IMPaBUJIbHO IPOJIOKUTDb KaXKAYI0 JOPOKKY.

Pcbnew MMpeaoCTaBJIACT BO3MOKHOCTD 0T06pa)KaTI> CBA3U — TOHKHE JIMHUU, COCOMHAIOINE KOHTAKTHBIC IJIOIIAaJAKH IMOCaJOYHbIX
MECT B COOTBETCTBUU C COCAMHCHUAMMU B CXEMCE. HpI/I NEPEMCIIEHNN TOPOKEK NN MTOCAAOYHBIX MECT, 9T CBA3U TAKIKE JUHAMU-

YECKH NIEPEMEIIAIOTCA.

Pcbnew mmMeet nipocToii, HO 04eHb 3 (PEeKTUBHBIA TPACCHPOBIIUK, TIOMOTAIOIIMH MTPY MPOSKTHPOBAHUM ITEYATHBIX TUIAT. DKCIOPT/

umnopt B popmat SPECCTRA dsn no3BoJisieT UCrosb30BaTh 0oJjiee MPOJBUHYTHIE aBTOMATUUECKUE TPACCHPOBIIMKU.

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

[IUEBUIHOM UJIM CJIOXKHOM (hOPMBI, aBTOMAaTHUYECKasl pa3BOAKa KaTyIleK MHIYKTUBHOCTH Ha CJIOSIX TIeYaTHOM IIAThl U T.IL.).

OcHoOBHble 0CO6eHHOCTU NPOEKTUPOBaHUS

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

Pcbnew moxer cozgaBath 10 32 ciio€B Mea, 14 TeXHUYeCKUX CI0EB (CI0M LeKorpaduu, NasyibHONM MacKu, Kiest [Uisl (pUKCauu
KOMIIOHEHTOB, MasUTbHOM MACTH M KOHTYPOB MEYaTHOM TUIATHI) TUTIOC 4 BCIIOMOTATENBHBIX CJIOS (U1 rpapUIeCKUX JIEMEHTOB U

KOMMEHTapHeB) U ITPY 9TOM OTOOpaKaTh CBSAZH He pa3BeIEHHBIX COeNUHEHUI B pealbHOM BpPEMEHH.

DJIeMeHTbI IIEYaTHOM ILIaThI (,IIOpO)KKI/I, KOHTAKTHBIC TVIOAaJKH, TEKCT, rpaq)mecm/le 9JIEMCHTHI .. ) MOryT 0T06pa)KaTLCH 110 pas-

HOMY:

¢ T1oJHOCTBIO MJIN TOJILKO KOHTYD.
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* C wm 6e3 3a30pa [IsI ZOPOKEK.

B cioxHBIX cxemax MOXHO BBI6OPO‘IHO CKPbIBATh CJIOU, 30HBI 1 KOMITOHEHTBI IJIS1 YJIYUIICHUS YUTAOETBHOCTH. HOpO)KKI/I ornpene-

JIEHHBIX 1I€TIel MOXKHO MMOJCBEYUBATD JIsl 00ecrieueHst OOJIbIlei KOHTPACTHOCTH.
ITocagouHble MecTa MOXXHO IOBOpPaYMBaTh Ha MIPOU3BOJIBHBIN yroJj, kpatHsiii 0.1 rpagyca.

Pcbnew COACPIKUT PenaKTop oCaJO4YHBIX MECT, KOTOpBIfI MO3BOJIACT PEAAKTUPOBATDH OTACJIbHBIC [TIOCAJOYHBIC MECTA, PACIIOJIOKCH-

HbIE Ha TIEYAaTHOM IIIaTe, UM ITOCAI0YHbIE MeCTa U3 OMOIMOTEKH.

PenakTop mocagouHbIX MECT MPEIOCTABISIET MHOXECTBO MHCTPYMEHTOB YCKOPSIIOIIUX paboTy:

° BI)ICTpaH HyMEpalusl KOHTAKTHBIX IUIOMIaI0K l'[yTéM MIPOCTOro NEPETACKMBAHWA KypCOpa MbIIIN HA/l HUMU.

* TIpocroe co3gaHue NpsAMOYrOJIbHBIX UM KPYTOBBIX MACCUBOB KOHTAKTHBIX Mook 1t LGA/BGA nnu Kpyribix HOCaJ0YHBIX

MECT.

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

KonTakthbie IJTIOMAAKH ITIOCAAOYHBIX MECT UMECIOT MHOXKXECTBO CBOfICTB, KOTOPBIE MOKHO HACTpanBaThb. Onn MOTyT OBITH KpPYIJbIMH,
pAMOYTOJIbHBIMHU, OBAJIbHBIMU WJIW TPANiCIUEBUIHBIMHA. CKBO3HBIE OTBEPCTUA B KOHTAKTHBIX IIOIIAJKax MOI'yT OBITH prFHOﬁ
WA OBaJIbHOM (bOpMI)I 1 CMEIICHBI OT LEHTpa KOHTAKTHOM IJIOIaAKH. Kamnoe IoCaJO4YHOEC MECTO MOXKET OBITH HOBépHyTO u
HUMETb CO6CTBCHHyIO NadJIbHYI0 MACKy, LEIb WA 3a30P MAasIbHOM IIACThI. TaK)KC, KOHTAKTHBIC TUIOMAAKU MOT'YT UMETb LICJIbHbIC
COCOUHEHUSA NI COEAUHATHCSA C TIOMOIIBIO TEPMOPA3IPY30YHBIX MOCTUKOB I YITPOIIIEHWS ITPOU3BOACTBA. B OJHOM ITIOCaOYHOM

MECTE MOXKET COIEPXKaThCs J100ast KOMOMHAIWS U3 YHUKAJIbHBIX KOHTAKTHBIX ILIOIIAIO0K.

Pcbnew nerko CI)OpMI/IpyeT BCE NOKYMEHTHI, HCO6XO)II/IMI)IC I IPOM3BOACTBA NNEYATHBIX IJIAT:

° q)OpMaTI)I JUIA TIPOU3BOACTBA:

— @aiinel g ¢oro-morrepos B popmatre GERBER RS274X.

— @aiinsl 1 cBeproBky B popmate EXCELLON.
* Yepuenue B popmarax HPGL, SVG u DXF.
* Yepuenue u cozganue kapt cBepioBku B popmate POSTSCRIPT.

* [leyars Ha puHTEpE.

OCHOBHbIe 3aMeyaHus

Jnist 6oee kompopTHOU paboThl B Pcbnew kpaiiHe peKOMEH IyeTcst UCIIOJIb30BaTh MbIIIb C TPEeMsI KHOIIKaMH. MHOTO MHCTPYMEHTOB

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

B noBbix Bepcusix KiCad, Pcbnew mosydms MHOXECTBO KapAMHAIBHBIX M3MeHeHHH oT paszpaborunkoB CERN. Onu copepxar
TaKye CBOWCTBA KaKk HOBbIE pexXuMbl oToOpaxenus (OpenGL u Cairo), MHTEpaKTMBHBIN TPACCUPOBIIMK, TO3BOJISIOIINI CIBUTaTh
yKe pa3BeIEHHBIE JOPOKKY IPH MPOKIIaaKe HOBOH (T.H. “push and shove™), no6aBnaTe quddepeHmaibHble mapbl 1 (GOpMUPOBATH
MeaHJp A1 BHIpAaBHUBAHUS JUIMHBL JOPOXKEK, MepepaboTan PeJakTop nocaouHbIX MeCT 1 MHOTO Apyroro. IIpumuTe Kk cBeieHuIo,

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

YctaHoOBKa

1.1 YcraHoBKa nporpamMmHoro obecneyeHusi

ITpouenypa ycraHoBKM onucaHa B fokyMeHTanuu k KiCad.

1.2 WN3MmeHeHUe HacTpoek Mo yMO4aHUIO

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

TMOJIB3YETCs1 B KAYECTBE CTAaHAAPTHOM KOH(UTYPAIMK JJIs1 BCEX HOBBIX ITPOEKTOB.

JlaHHbIN haiir HACTPOEK MOKHO OTPEAAKTHUPOBATh, YTOOBI N3MEHHUTH NIEpeUeHb 3arpy’kKaeMbIX 110 YMOIYAHUIO OUOIHOTEK.

st sToro:

» 3amycture Pcbnew HenocpeacteenHo wm ucnonb3yst KiCad. Ha OC Windows ucnonasiemsiil ¢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.
* OTpeakTHpyiiTe KaKk HEOOXOIUMO.

¢ CoxpaHuTe U3MEHEHHbIE HACTPONKHU B kicad/share/template/kicad.pro depe3 meHio Hactpoiiku.

1.3 YnpaBneHue 6ubnmorekamm nocamoyHbIX MECT: ycTapeBLUasi Bepcus

Haunnas ¢ Bepcuu 4.0, ynpapneHue OHONHOTEKaMHU MOCAJOUHBIX MeCT B Pcbnew BBITIOJIHSIETCS ¢ MOMOIIBIO (DaiyioB, Ha3bIBae-
MbIX “TabiuIamu OMOIMOTEK MocagouHbiX MecT”. Tabiuia GUOIMOTEK MOCAIOYHBIX MECT COAEPXKUT ONMCAHKE HEKOTO KOJIMYeCTBa
OTIEJbHBIX OUOIMOTEK, BMECTe C “TICeBJIOHMMAaMU~ IS KaXKIOM U3 HUX, KOTOPhIC MCHOJB3YIOTCS JUIS YKa3aHHS TOTO, K KaKou

OubdIIMoTEKE MPUHAJICKUT IMOCATOYHOE MECTO.

B Pcbnew monnepxuBaeTcsi HECKOJIBKO TUTIOB OUOIMOTEK, KaK/IBI U3 KOTOPBHIX 0OCITYKUBACTCS OT/ICIBHBIM ~TUIATHHOM:
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* KiCad - 6ubnuoreku mocagovHbix MecT B (popmare, pazpadoranrom crerpanbio st KiCad. OHu XpaHATCS B JIOKATbHOM (haii-

JIOBOM cucteme B popmare .pretty (katasoru ¢ paiinamu . kicad_mod)
* Github - 6ubnmoreku nocagounbix Mect KiCad B hopmate . pretty, KoTopble XpaHsrtcs B cetd, B Github-pernosuropusix
* Legacy - ycrapeBuuii (popmar 6udamnorek nocagounbix mect ajist KiCad (daiisbl ¢ pacimpenueM .mod)
* Eagle - 6ubimoreku nocanovHbix MecT B popmate Eagle (katanoru ¢ daitnamu . fp)

* Geda-PCB - 6ubmuoreku B popmare Geda PCB

3ameuyaHue

» CoxpaHsTb 61bNMoTEKM NOCaA0YHbIX MECT HA JIOKA/BHBIV AMCK MOXHO TONbKO B chopMaTte .pretty (Bknoyas dpaiinsi
nocanoyHbIX MeCT ¢ pacwmpeHnem .kicad_mod, xpaHsawmecs BHyTpw).

« Bce octanbHble dpopmaTtbl OOCTYMHbI TONbKO ANS YTEHUS.

STO MO3BOJIAET UMETh MOoCago04YHbIE MECTa C OJMHAKOBBIMU MMEHAMM W3 Pa3HbIX oubmorek. Mimena MOoCaJO4YHbIX MECT B ITPUJIO-
KECHUU MTPEACTABJIAIOTCS B BUAC KOM6I/IH3.HI/II/I MMeHHU OMOIMOTEKH U UMEHU CaMOT0 MOCaJ04YHOro MeCTa, 3TO MO3BOJIACT 3arpyKaTh

BEPHOE MMOCAJOYHOE MECTO U3 COOTBGTCTBy]OIHéﬁ OUOJIUOTEKH.

ITpucyrcrByer aBa Tura Tabiuil OUOIUOTEK MOCAIOYHBIX MECT: OfIHA II00abHAs, BTOpAs IS POEKTA.

1.3.1 Tno6anbHas Tabnuua 6M6NMOTEK NOcano4YHbIX MECT

I'nobanbHast Tabnuna OUOIMOTEK MOCAOYHBIX MECT COJIEPXKHT MepeueHb OUOIMOTEK, KOTOPbIe JOCTYITHBI BCET/1a, HE3aBUCUMO OT
3arpy;K€HHOTO B JAHHBI MOMEHT MPOEKTa. ITa TaOIMIa XPAHUTCS B IOMAIITHEM KaTaJlore Mojib30Bartesis B Bue ¢aiiia fp—1ib-

table. PacnonoxeHue JOMANIHEIro KaTtajora 3aBUCUT OT HCHOHL3yeMOﬁ OHepaHHOHHOﬁ CUCTEMBI.

1.3.2 Tabnuua 6MbnMoTek NocanoYHbIX MECT NPOeKTa

Tabnmua GMOIMOTEK MOCAIOYHBIX MECT ITPOSKTA COAEPKHUT NepeueHb OUOINOTEK, KOTOPBIE OTHOCSTCS TOJIBKO K 3arpyKEeHHOMY B
JaHHBIA MOMEHT MPOEKTY. DTy TaOIMIy MOXHO PeIaKTHPOBATh TOJIBKO MOCIIE 3arpy3KH (paiia mpoeKTa neyatHou ruiatsl. Eciv xe
IPOEKT IeYaTHOM [UIaThl He 3arpyKeH Wi Tadiiia OMOIMOTeK IPOeKTa OTCYTCTBYET, T OyIeT co3[aHa IycTas Tab/uLa, KOTOpYo

MOJKHO OTpPE€AAKTUPOBATH U COXPAHUTH PAAOM C (l)aﬁHOM IMPOEKTa MeYaTHOM ILJIATHI.

IMocne noGaBneHus 3JEMEHTOB B TaOuuily OMOIMOTEK MpoekTa, datin fp—lib-table, coaepkalluii STU JIEMEHTHI, OyaeT

3aIMcaH B TOT ke KaTaJIor, B KOTOPOM XpaHUTCs (paiiyl OTKPHITON B JAHHBIA MOMEHT IT€YaTHOM TUIATHI.

1.3.3 [llepBoHavyanbHasa HacTponka

Ipu nepBom 3amycke CvPcb wu Pcbnew aiin riodanbHON TaOMIpl MOCAIOYHBIX MecT fp—1ib-table OTCYTCTBYET B JIO-
MalllHeM KaraJjiore MoJjib30Batelis. Pcbnew mombitaercs: ckonmpoBathk cojiepxumoe (aiia 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 co3jaHa Imycras riobanpHasg Tadauua OMOJIMOTEK ITOCAIOYHBIX MecT. B Ta-
KOM CJIy4ae I0JIb30BaTeIb MOXKET CAaMOCTOATEBHO KOIMMPOBATh coaepxumoe fp_global_ table mMin HACTPOUTH CO3JaHHYIO

TaOUIy BPYYHYIO.

Ilo YMOJTYaHUIO ro0aabHas Ta6m/1ua COICPKUT BCE CTaHAAPTHBIE OuOIMOTEKH MOCaJOYHBIX MECT, KOTOPBIC YCTAHABJIMBAIOTCA KaK

cocrasJsomas yacts KiCad.

MNMonckaska
Takxe numetotcs NpuMepbl aiinoB fp—1ib—table B odpmumanbHoM pernosntopun 6ubnnotek KiCad, KoTopble MOX-
HO MCMOMb30BaTh B KA4ecTBe WabnoHa npy NOCTPOEHUM NIMYHON TabnuLibl:

» Bce 6ubnmoteku KiCad na Github-penoautopus: fp-lib-table.for-github

» Bce 6ubnuotekun KiCad, npu ycnoeum, YTo OHU yXXe coepXxatcsi Ha aucke (B MPOTMBHOM cllydae, Ux Heobxoaumo
3arpysutb): fp-lib-table.for-pretty

» CranpaptHble bubnunotekn Eagle (ans Eagle 6.4.0) fp-lib-table.for-eagle-6.4.0

IMepBbiM geaom npu Hactpoiike KiCad, Hy)XHO U3MEHUTh 3Ty TaOIuUIly (00ABUTH WIH YIATUTh JIEMEHThI) B COOTBETCTBUU C

NpeaAbsABJICHHBIMA Tpe60BaHI/IHMI/I K pa60Te " [epeYHEM HeO6XOIlI/IMI>IX IJIA COCTABJICHUS ITPOCKTOB.

Monckaska
Mo>xeT notTpeboBaTbCsi MHOrO BPEMEH Ha 3arpy3ky 6omblworo konuyectea 6ubnmotek, 0cobeHHO, ECN BCE OHM pac-
MonoXeHbl B ceTn (Takue, kak Github-6nbnmnotekn). Ecnn 6nbnmoteku 3arpyxatotcsi 04eHb [0Nro, MOXHO nonpobo-

BaTb yOannTb HEHY>XXHbIE.

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 JIA PEAAKTUPOBAHUA Ta6J'II/IH OuoOIMOTEK MOCaJOYHBIX MECT, KOTOPOC BbI3bI-

BAaeTCs C MOMOIIIBIO MYHKTa “Menemkep OuOInoTek nocaa.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

J1st Toro 9ToOBI BOCIIOIB30BATHCSI OMOIMOTEKOM, €€ CHavYaga HYKHO J00ABUTH JIMOO B IJI00ATbHYI TaOJHIly, JTMOO B TaOIMIy

npoekTa. Tabiuia npoekTa akTyaibHa TOJBbKO MPU OTKPHITOM (haiiyie neyaTHOMH IIaThl.

Ka)K,[H:IfI JICMECHTA Ta6.TII/H_[bI HUMECT YHUKAJIbHOC UM:. Ono JOJIKHO OBITH YHUKAbHbIM B TIpEJCIax Ta6III/II_[I)I. 70 UMA He 00s3a-

TEJIbHO CBA3BIBATH KAK JIMOO C peasIbHbIM UMeHeM (paiina OUOIMOTEKH WK IyTEM K HEMYy.

Jlanee IMPUBEAEHBbI HEKOTOPLIC MpaBUJia IJIA KOPPEKTHOI'O MOCTPOCHUA JIEMEHTOB Ta6J'II/ILIbII

¢ CumMBoI JABOCTOYMA : HEJIb35 UCNOJIb30BATh I YHUKAJIbHOIO UMCHU.

» Kaxplil a11eMeHTBl OMOIMOTEKH OJKEH UMETh KOPPEKTHO YKa3aHHBIN MyTh W/WIM UM (paiiyia, B 3aBUCHUMOCTH OT TUMa 6ub-

noteku. ITyTh MOXHO yKa3bIBaTh Kak aOCOJIIOTHBIA, OTHOCUTEJIbHBIN WU C IPUMEHEHUEM ITEPEMEHHBIX OKPYKEeHHS (CM. HUXe).
o JlokeH ObITh YKa3aH MOJXOMASIIMIA THIT IUIATUHA, AJIS TOro YTo0bl OMOIMOTeKa OblLIa 3arpyKeHa BEpHO.
Tak:ke uMeeTcst T0JIsl ONUCAHUS TSl YKa3aHWsI KOMMEHTapHs K 3jieMeHTy Oubimoreku. [losie mapamMeTpoB MOXET COAepKaTh Crie-

HUAJTBHBIE ONINK, KOTOPBIC 3aBUCAT OT THUIIA IJITarkiHa, HO OOBLIYHO OHO OCTAETCS ITyCTBbIM.

Ko Bcemy mpoyeMy, He JOMYCKAeTCs HAJIMUKe JTyOJMKATOB YHUKATBHBIX UMEH OMOJMOTEK B OJHOM TaOuIle, HO MOKHO MMETh
JyOIMpyoIecss UMeHa B pa3HbIX TaOJuMIax, rIo0albHOM M Tabiuile MPoeKTa. DiIeMeHTa TaOIMIbl IPOEKTa, B TAKOM Cliydae,

Oyner uMeTh OOJBIINI PHOPUTET, YeM JIEMEHT U3 INI00ATBHON TaOIHIIbI.

1.3.5 T[lopcraHoBKa NnepeMeHHbIX OKPYXeHUs

OJIHO M3 CaMbIX MOIIHBIX CBOWICTB TaOJIMIIBI OMOJMOTEK MOCAJOYHBIX MECT — 3TO MOJCTAHOBKA MEPEMEHHBIX OKpYyxkeHus. OHu

TMO3BOJIAIOT OIPEACTIATh B IEPEMEHHBIX OKPYKCHUA ITPONU3BOJILHLIC ITYTU K MECTY XPaHCHUA JIMYHBIX OMOIHOTEK.




Pcbnew

1t mocTaHOBKY TIEPEMEHHBIX OKPYKEHHUS UCIIOJIB3YETCS CUHTAKCUC $ { ENV_VAR_NAME } B IOJIE ITyTH K OMOIMOTEKE MTOCAA0U-

HBIX MECT.

JlaJiee mpuBeIeHB! HEKOTOPBIE TIEPEMEHHBIE OKPYkeHus, koTopble KiCad onpenensier 1o yMosrdaHuio:

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

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

TEKH Ha CBOM COOCTBEHHEIE.

* Ecnu 3arpyxeH cail neyaTHOM IIaThl, onpeaesseTcsa nepeMeHHas oKkpyxkeHuss SKPRJIMOD, B KOTOPO XpaHUTCA MyTh K 3a-

TPy KECHHOMY (1)a1‘7my IUIATBL. DTO MO3BOJISIET MOJIL30BATEIO CChUIATHCS HA 6I/I6J'II/IOTCKI/I, PAacCIIOJIO)KEHHBIC B KaTaJI0re C IpOEKTOM,

0€e3 MCITOIb30BaHUsI A0COTIOTHBIX HyTCﬁ, 1 HE UCHPABJIATH Ka)l(,[[blﬁ pas3 Ta6m/1uy ITPOEKTA.

1.3.6 Job6aBneHue aneMeHTOB TabnuLbl C NOMOLLbIO MacTepa

NmeeTcst MHTEpaKTHBHBII MacTep, KOTOPHII MOKET HOMOYb JOOABUTH OMOIMOTEKM B TAOJIHLIbI ToJb30BaTensd. OT JocTyneH yepe3

MCHIO:

HacTpoikwn | Pasmepbl WHCTPYMEHTE

Eﬁ MacTep pnobasneHwsa bubnuoTek nocag.mect
)

MeHenep BubnuoTek nocap.mecT

| # HarThAidra nureaii

Takke, ero MOKHO 3aIyCTHTh U3 MEHeKepa OMOIMOTEK, UCTIONB3Ysl KHOMKY ~Jl06aBUTh C MOMOIIBI0 MacTepa”.

B nokazaHHoM npumepe OyayT Jo0OaBJICHBI 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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,HEUIGC MacTtep HpOBC,HéT MOJIb30BATEJIA Y€PE3 HECKOJIBKO 3TAIIOB JIA ,IIO6aBH€HI/IH 6I/I6HI/IOTCKI/I, KOTOPBIC 3aBUCAT OT THUIlA BBI6paH-

HoU 6ubmoTeku. [Ipouiecc 1ist Kakaoro Tuma OyAeT ONKcaH aee.

ITocne 131)160pa HYXHBIX OMOJIMOTEK MOSBUTCS CTpaHrla 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

Ecnu kakas-To 6GUOIMOTEKa CONEPKUT ONMMOKY (He TIOAIepKIBaeTC s, He ABJISAeTCs OMOIMOTEKOH . ..) TO OHa OyJeT moMevyeHa Kak

«HEBEPHbBI».

IMocnenHee 4To HEOOXOAMMO BHIOPATh ITO TAOJMILY, B KOTOPYIO HYKHO 100aBUTh BRIOpaHHbIE OUOIMOTEKHU:

* I00IbHYIO TaONUIly WK

° Ta6J'II/IIIy IIPpOCKTa

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 CyLLeCTBYIOLLLMX JIOKaNbHbIX 6M6NMoTEK

Ha siokanbHOM KOMITbIOTEpE YiKe JOJDKHBI IPUCYTCTBOBATh OuOmMoTeKH. Harpumep:

* TIpenBaputensHO 3arpyxkeHHble pretty-katagoru KiCad
* OO0bIuHbIe .Mmod-aiibl ¢ ycrapeBiei ycraHoBienHo# Bepcuu KiCad

* Bubnuoreku ot Geda wnu Eagle

VX MOKHO 106aBUTH C HOMOIIBIO onimK “Paiiibl Ha MOEM KOMITbIOTepe”. By/IeT 3ampoliieH Kataior, Coep)aiui OuOIMOTeKH, 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 OMPEIENIUTh €r0 CAMOCTOSITENBHO.

1.3.6.2 JHOo6asneHne 6ubnuotek n3 Github

Macrep, Takxe, MOxeT JobaBuTh 6ubmmorexyn n3 Github rpu Bei6ope onmmn “Github perrosuropuii”.

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

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

MO>XHO BKJIIOUMTH COXpaHEHHe JIOKaIbHOM Komiu. Ecii mapameTp coxpaHeHHst JIOKILHOW KOIUU He YCMaHo8AeH, TO ONOInoTeka
Oyner 3arpyxarbcst u3 Github npu kaxom 3anpoce. Ecim ke mapamerp ycmaroseaen, To OMOIMOTEKA 3arpy3UTCs Ha UCK U OyzieT

BOCHPUHUMATHCS Kak pretty ouomuoreka KiCad, B nanpHeiiiieM OHa aBTOMATHYECKU OOHOBIISITBCS HE OYyIeT.

Ha crnenyrorem stare Gyzer 3arpykeH NepedeHb BCex .prefty-perio3uTOpHeB, HaliIeHHBIX 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 yCTaHOBJIEHA OILIUS COXPaHEHWsI JIOKaJIbHOM KOIMH, 10CaJJ0uHble MecTa OyayT 3arpyxeHsl B
yKaszaHHbII Katanor. Ecim e ucronbsyercs Github-miarus (6e3 JIOKaIbHON KOMUM), TO 1OCaJOuHble MecTa OyIyT 3arpyKarbcsi

npu H606XOI[I/IMOCTI/I.

1.3.7 MpumeHeHue nnaruHa KiCad

ITnarun KiCad padotaet ¢ poaubivu 6udmmorekamu KiCad, koTopbie HaXOIATCS] HAa KOMITBIOTEPE MOJIb30BaTe s (MU B IOCTYITHOW

(pailyioBoit cucteme).



https://github.com/KiCad
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OH UCIOJIB3yeTCsI s MIPeABAPUTEIHHO YCTAHOBJIEHHBIX OMOIHOTEK, KOTOphie pacrpoctpaHsiores BMecte ¢ KiCad, Tak xe, Kak u
apyrue 6udnmorexu KiCad: opurmanbhbiii Habop 6ubimorek KiCad, 6ubianoreku oT CTOpPOHHUX pa3pabOTUNKOB WITH OMOIMOTEKH,

CO3JaHHBIC CAMMM I10JIb30BATCJIEM.

1.3.7.1 YcraHoBka 6ubnuorek pns KiCad-nnarnHa

Mactep MOXeT IIOMOYb YCTAaHOBUTh OUOIMOTEKH, KOTOPbIE YKe UMEI0TCs Ha Jucke Wik Ha cepepe Github. Ho B mo6om ciydae,

OMOJIMOTEKH UMEIOIIUECS HA TUCKE, HEOOXOAMMO CHAYajla IIOMECTUTh B MOAXO/SIIEE MECTO.
Bubimoreka KiCad — 370 KaTasor, coepxaiiuil HeKOTOpoe KOJIMUecTBO (haiiyioB ¢ pacupeHueM .kicad_mod.

OHH 0OBIYHO CO34aI0TCs IIPU PACITIAKOBKE apXHBad, KOIIMPOBAHUU KATAJIOTa U3 IPYTOro MeCTa Uik NIpyu KJIOHUPOBAHUMN PEIIO3UTOPUA

C MOMOIIIBIO CHCTEMbI KOHTPOJISI BEPCHUIL.

ITnarun KiCad He TpeOyeT HUKaKOH CHCTEMbl KOHTpPOJISI BepcHid, HO Git OUeHb YacTO UCIIOIb3YIOT AJISl OTCIIEKUBAHHS MU3MEHEHUI

B OMOJIMOTEKAX, YTO MOXKET CYLIECTBEHHO ITIOMOYb B OLIEHKe KauecTBa OMOIMOTEK U IIPU Pe3ePBHOM KOITMPOBAHUH.

[pu 5TOM JIeTKO OTCIIeKMBATh N3MEHEHHS M IOMOTaTh B pa3BuTHU opunuanbaeix 6nomotek KiCad Ha Github. Bee aTo menaercs ¢
MOMOIILIBIO cUCTeMbI KOHTpOJIs Bepeuii Git. Eciin xoTute moMoub, HykHO co3aaTh otBersienue (fork) penosuropst Ha Github, 4to6si
MO2KHO OBLJIO OTHPABJIATH IIpeuiaraeMble n3MeneHus (pull requests). Eciu xe nosp3oBatesb xeliaeT TOIKO OOHOBJIATH OUOIIMOTE-
KM TIpH HEOOXOAMMOCTH, TO OTBETBJICHUE CO3/]aBaTh HE HYXKHO, JOCTATOYHO MPOCTO KJIOHMPOBATh HEMOCPEACTBEHHO OUOIMOTEKN

KiCad u 3arpyxatb uzmenenus (pull) npu HagoOHOCTH.

3ameuvaHue

Ornpaeka nameHennii (pull request) yepes Github no3sonmT aBToMaTHeECKK NPOBEPUTL KOPPEKTHOCTL NpeaiaraeMbix
N3MEHEHWI C MOMOLLbIO CUCTEMbI aBTOMATUHECKOM MPoBEPKM CTaHOapToB 6ubnuotek. [ns nonyyeHust 6onee noapob-
HoW MHGbopMaLmm o TpeboBaHmsix kK 6ubnnotekam cmotpmTte KiCad Library Conventions.

1.3.8 lpumeHeHue nnaruHa GitHub

ITnarun GitHub —3T0 0coOblIii TUIarkH, KOTOPBIA pean3yeT UHTepdelic 1ocTyna (TOJbKO YTeHHe) K YAAIEHHBIM PENO3UTOPUSIM
GitHub, xoTopble cofiepkaT ocaouHsle MecTa B (popMmare .pretty U, Ipu HEOOXOAUMOCTH, IIPeJOCTaBIAET MEXaHU3M ~KOIUPOBa-
nust npu 3anmcu” (COW — Copy-On-Write), KOTOpPBII TO3BOJISIET PEAAKTUPOBATD ITOCAJOYHBIE MECTa U3 TAKUX OMOIMOTEK ITyTEM

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

BaxHo

@ « MnaruH "Github” — cnyxnT ons yaanéHHoro moctyna K 6mbnuorekaMm ¢ NocagouvyHbIMU MecTamu
pretty B pexume TonbKo ansa uteHus ¢ https://github.com.

« [Monb3oBatento He coobwaeTcsl 06 M3MEHEHNAX B PENO3UTOPUM C MOMEHTA €ro MOCNEAHEro NCMOMb30BaHWS.
MoaToMy, HyXHO cobnoaaTb OCTOPOXHOCTb MPU MCMONb30BaHMK NOCaA04YHbIX MeCT npsimo 13 Github.

Yro0bI 7OOABUTH 3JIEMEHT TAOHIIBI OMOIMOTEK IMOocaIouHbIX MecT Tura Github, Heo6xoaumo B mosie “TlyTh OMOIMOTEKN” yKa3aTh

BepHBIH BeO-aapec Github-penozuTopusi.

Hanpuwmep:



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 crienyromnyo ¢opmy:

https://github.com/user_name/repo_name

B nosne ”Tun mrarusa” HeoOXoaumo ykasath ~Github”.

IMokazanHas Huke TabuMia OMOIUOTEK MOCATOTHBIX MECT COJAEPXKUT DJIEMEHT C MapaMeTpaMy 1Mo yMOTYaHuo (6e3 MoaIepKKn
COW):

VYHukajabHoe umMs IIyTh OM6JIHOTEKH Tun nmuiaruaa ITapameTpnl Onucanne

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

1.3.8.1 COW —konupoBaHue npu 3anucu

YUto0ObI akTUBHPOBATH (PyHKIHIO “KomrpoBanws rpu 3amvick” (COW), HyxHO 1o6aBuTh omuio al low_pretty_writing_to_this_
B rpade "TlapameTpsl” 3/eMeHTa TAOIHIIBI OUOIHOTEK MOCAAOYHBIX MecT. dta omiysi mogooHa “Tlytu 6ubaroTeku”, OHa yKa3bl-
BaeT Ha JIOKAJIbHOE XPaHWIHIIE U3MEHEHHBIX KOIMI MTOCaJOYHBIX MECT, 3arpykeHHbIX u3 pernosutopus GitHub. [Tocagounsie me-
CTa, COXpaHEHHbIE 110 YKa3aHHOMY ITyTH, JOIOIHSAIOTCS OCTaBIIEiCs YacThI0 OCAJOYHBIX MECT AOCTYIHBIX TOJIBKO I YTEHUS U3
penosutopust GitHub, o6pasyst Takum obpa3om exunyio 6ubsmmoreky. [Ipu orcyrerBun ykasanuoi onuuu, GitHub-6nbimoreka
JOCTyIIHA TOJIBKO ISt uTeHHs. Ecim ke onmuus ykazaHa, TO BCe M3MEHEHHBIE ITOCAI0YHbIe MECTa U3 3TO THOPUIHOH OUOIHOTEKN

OYIYyT COXPAHATHCA JIOKAJIBHO B YKa3aHHBIN * . pretty-KaTajor.
P Y

Yactp nocanounsix Mect rudpuanoii COW-6ubnmorekn, Kotopast XpaHUTCs Ha github.com Beerga gocTyIHa TOJBKO IS YTEHUS,
TO €CTh U3 He€ HEBO3MOXHO YJAJIUTh YTO-HUOY/b MM HEMOCPEICTBEHHO N3MEHHUTh KaKoe-JIM00 MOCaJl0YHOe MECTO B YKa3aHHOM
GitHub-peno3uropun. B nocneyioiem onucaHiun KOMOMHUpOBaHHbIe OubIMoTeKH OyayT Ha3biBaThes npocto “GitHub”, Ho mpu

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

B rTabmmiiie HYKe TOKa3aH 3J1eMeHT TaOJuibl OMOIMOTEK MOCAIOYHBIX MeCT B KoTopoM 3aaHa COW-omums. 3aMeTsTe, pume-
HEHHas TIepeMeHHast OKpykeHus ${HOME } McHosbp3yeTcsl TOJIbKO B KauyecTBe npuMepa. Karasor github.pretty pacriosioxeH 1o
nyta ${HOME} /pretty/path. Beerna, ucnonp3ys onuuio allow_pretty_writing to_this_dir, HyxHo 3apaHee

CO3/1aBaTh YKa3aHHbBIN Katajor ¢ cyddukcoM .pretty.

VHukajabHoe ums IIyTs 6u6aMOTEKH Tun nuiarusa ITapameTpsl Onucanne
github https:// Github allow_pretty_writHomumectdars_dirs
github.com/liftoff-sr/- S{HOME}/ Liftoff GH
pretty_footprints pretty/
github.pretty

[pu 3arpy3ke MOCaJOYHOrO MecTa Bcera OyAeT OTAaBaThCsl MPEUMYIIECTBO JIOKATBHOW BEPCHH, HalICHHOW B KaTajiore, yKa3aH-
HOM B onuuM allow_pretty_writing_to_this_dir. [Tocie nepBoro ke U3MeHEeHUs OCaJOUYHOrO MeCTa U COXpaHEeHus

ero B JiokaabHOM Katasiore COW-010IMOTEeKH ¢ IOMOIIbI0 PeakTopa mocajoyHbIX MECT, J0Oble 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 6ynyT HeqoCTyIHBL.

Bcerza co3naBaiite oTaeNbHbIE * . pretty-kaTanoru as kaxaoi GitHub-6ubnmoreku, HUKOrIa He OObEeUHSIITE UX, YKa3bIBas
OJIMH Y TOT € KATaJIor IJIs1 HECKOJIbKUX OMOIHoTeK. Takke He CTOUT UCIIONIB30BaTh OO * . prett y-kaTajor s onuua COW
B HECKOJIBKUIX 3JIEMEHTAX TaOJHIIBL. DTO MPUBEAET K IMyTaHUIle. 3HaYeHHe oy allow_pretty_writing_to_this_dir
MOXHO JIOTOJIHSTh IEPEMEHHBIMH CPEJIbl, UCIIONB3YsI CAHTAKCHC S { }, yKa3bIBasi IyTh TAKUM ke 00pa30M Kak 3TO JiesiaeTcs B rpace

"IlyTb OUOIHOTEKHU”.

1.3.8.2 Wcnonb3oBaHue pyHKLUM KONMUPOBaAHUSA NPU 3anucu oNs pacnpocTtpaHeHUst NocagoYHbIX MecT

Kaxkotii cmbict B COW? Ecnu nosib3oBatenu OyayT NepHOIMUYeCKH OTIPABISATh CBOM UCIIPaBJIeHHbIE nmocajouHbie Mecta u3 COW-
KaTaJIoroB ynpasJistionmm perosutopusi GitHub, To orn cMoryT 00HOBUTBE ux Kornuu Ha GitHub. JIocTaTO4HO MPOCTO OTHPABUThH
oraenbHble * . kicad_mod-¢aiinel u3 ceoux COW-kaTanoros ympasiswomemy penosuropust GitHub. ITocne nonyuenus nog-
TBEPIKJICHHUS O MPUHATHN U3MEHEHUI Y BHECEHHS MX B PENO3UTOPHH, MOJIb30BATEb MOXKET CIIOKOIHO yJaInuTh CBOM JIOKAJIbHBIE
KOITMHY TUX NOCAJOYHBIX MECT M MCIIOIb30BATh OOHOBJIEHHbIE yAAIEHHBIE TOCaouyHble MecTa u3 GitHub-6ubmoTexu, JocTymHON
TOJIBKO 151 uTeHus. [1oJIb30BaTeNb JOKEH CTPEMUTBCS K TOMY, YTOObI KOJIMUECTBO IOCAJOYHBIX MECT B ero JokaubHbIx COW-

Kartayiorax ObLIO KaK MOKHO MEHbIIIE, OTIPaBJIsisd KaK MOXHO vallle CBOM Komuu Ha https://github.com.

MNMonckaska

Tak>xe MOXHO NoMoub B pa3paboTke BUbNMoTEK MCMONb3ys NoKasbHbIE git-KOnu COOTBETCTBYHOLWMX BUBNMOTEK, NO4-
KNIOYeHHbIX Yepes KiCad-nnarviH. [Npegnarate U3MEHEHNS MOXHO HENOCPEACTBEHHO YNPaBNSoWeMy ohnLmanbHbIM
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 YAQUIEHHBIX TOCAI0YHBIX MECT MOXHO MCIIOJIb30BaTh NginX, KOTOPHIA OyJeT KIIMpoBaTh JaHHBIE U3
cepsepa github. Ero MoxxHO ycTaHOBHUTB JIOKAJIbHO MJIM Ha ceTeBou cepeep. [Ipumep KoH(pUrypanmuy HAXOANUTCS B ICXOAHBIX KOAAX
KiCad B karanore pcbnew/github/nginx.conf. HanGosnee mpocroii crocod 3acTaBuTh ero pabotath — 3aMeHUTh (aiii nginx.conf
CO 3HAYEHUSIMU IO YMOJYAHUIO HA YKa3aHHBIA BBIIIE W BHIIOJHUTh export KIGITHUB=http://my_server:54321/

KiCad, rae my_server —IP uamu joMeH MalvHbl, HA KOTOPOU BBIMOJIHSIETCS NginX.

1.3.9 BapwuaHTbl UICNONb30BaHUSA

BrbnmoTekn mocaloqHBIX MECT MOKHO CIEJaTh TII00ATbHBIMY WITH CIIEIM(PUIECKUMHE IS 3arpyKEHHOTO B JaHHBI MOMEHT ITpO-
eKkTa. buOmoTeky, 3aHeCEHHbIE B I100aIbHYI0 TaOJIUILy BCEraa AOCTYIHbL, a MH(GOPMALMs O HUX XpaHUTCs B (pailie fp-1lib-
table B JoMalllHEM KaTajore nosib3oBatess. ['106anpHble OGMOIMOTEKU TOCAAOYHBIX MECT JIOCTYIHBI Jlake KOT/a CIUCOK Lieneil
MIPOEKTa Ha 3arpyskeH. A Tabiuia OMOIMOTEK MOCAAOYHbIX MECT ITPOEKTa aKTUBHA JIMIIIb IJIs1 3arpyKEHHOTO (paiiyia CricKa Liene.
Tabmmua npoekta XxpaHurcs B ¢aitiie fp—1ib—table B TOM ke KaTajore, YTo 1 3arpykeHHbINA B JaHHBI MOMEHT (paiiy eyaTHOH

riatel. [Tosb30BaTellb MOXET BHOCUTh OMOIMOTEKH B OOYI0 U3 TabIHII.

II&I[CG IMPUBECHDBI MPEUMYIIECCTBA U HEJOCTATKH Pa3HbIX METOOB!:



https://github.com
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* MOXHO OMpeeuTh Bce OUOIMOTEKH B III00ATbHOM TaOIMIIe, P ITOM BCE IT0CaI0UHbIE MECTa Beeraa Oy IyT IOCTYITHBI B KaXI0M

U3 [IPOEKTOB.
— Henocratok atoro Merona B TOM, YTO MPUAETCS BBIIOIHSITH IIOUCK CPEAU OIPOMHOIO MHOKECTBA ITOCATOYHBIX MECT.
* MOXHO OIpenessiTh TOJIbKO HyXHble OUOIMOTEKH B TaOJIHIIE TIPOEKTA.

— IIpeumyIecTBO 3TOr0 METOA B TOM, YTO OYYT 3arpyKathCst TOJIHKO HEOOXOAUMbIE OUOIMOTEKH, UTO CYIIECTBEHHO 00JIeTYUT

[IOMCK ITOCAJOYHBIX MECT.
— HenocraTtok — HEOOXOAUMO MOMHHUTD Kakie OHOIMOTEKH HEOOXOAUMO JOOABHUTH B KaKJOM HOBOM IIPOEKTE.

* Takkxe MOXHO ONpe/essiTh OMOIMOTEKH MOCAJ0YHBIX MECT OJJHOBPEMEHHO B 00enx TabjuIax, B rI0OAIBHON U B TaOJIMIE TPO-

CKTa.

Bosiee ynmoOHBIM BapHaHTOM OyAET KCIIOJIb30BaTh IJI00ANIbHYI0 TaOaMIly IS OnpeaesieHusi OMOIMOTEK, KOTOPbIE MCIOIb3YIOTCS
Be3jie, a crienugpuueckue OUOINOTEKH, HYKHbIE TOJbKO B KOHKPETHOM MPOEKTE, ONpeesiaTh B Tabuile nmpoekta. Ho, B ro6om

CJIy4dae, HET CTPOrux yKaSaHI/Iﬁ KaK 10JIb30BaTeJIb JOJIKEH OMPEACIATh CBOU OUOJINOTEKH.

1.3.9.1 PepaktupoBaHue Nocago4YHbIX MECT HENMOCPEACTBEHHO Ha NeyaTHOW nnare
[pu noGaBiIeHNH MOCAJIOYHOrO MecTa Ha IMEeYaTHYIO TUIATY, BCe €ro JaHHble KOMUPYIOTCS B (pailyl mevaTtHO! TuiaTh (.kicad_pch).
IT0 3HAYMT, YTO U3MEHEHHsI OMOIMOTEKN He OyIyT aBTOMAaTUYECKH OTPakaThCsl HA IEYaTHOMH IUIaTe.

ITO TaK ke SHAYUT, YTO PEAAKTUPOBAHHUE OTACIBHOI'O IOCAJOYHOI0 MECTa IeYaTHON IIJIaThl He 6yIl€T OTPa’)X€HO Ha TaKOM XK€

I10CaJOYHOM MECTO U3 OUOIMOTEKU (TaK K€ KaK W Ha JPYIr'uX NEYaTHbIX IUIaTax, UCHOJIb3YIOIUX 9TO MMOCAA0YHOE MCCTO).

K TOMY K€, €CJIM UBMCHUTDH NOCAJOYHOC MECTO B 6I/I6HI/IOT€KC, TO IIpU CJIEAYIOLIEM €TI0 Z[O6aBJIeHI/II/I Ha 11€4aTHY10 1J1aTy, OHO 6y,[I€T

OTJIMYATBCA OT TOI'O, YTO YK€ YCTAHOBJICHO Ha IJIaTe.

Mopcka3ska

O6bI4HO NocTynatoT Tak. KonmpytoT Bce 1enofb3yeMble NocanoyHble MecTa B OTAENbHbI KaTanor, Haxoasiwmines nos,
CVCTEMOIN KOHTPONSI BEPCUIA, U TakuM 06pa3oM NpoekT obeperaeTcsl 0T BO3MOXHbIX N3MEHEHUIA B CTaHOAPTHbIX 616-
nmoTtekax unm bubnmoTtekax nonb3aosatens. Takxe, 370 No3BONSET cobpaTtb Bce HeOOX0AMMbIe PEeCYpChl 4Nisl MOCTPO-
€HUS NeYaTHo nnaTbl B 0AHOM MECTe 1 pacnpocTpaHsTb Ux 6e3 npobrem.
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naBa 2

OCHOBHbIE€ UHCTPYMEHTDI

2.1 KomaHabl n naHenu MHCTPYMEHTOB

B Pcbnew koMaH[bI MOKHO BBITIOJIHATH PA3HBIMU CIIOCOOAMU C IIOMOIIBIO:

* MEHIO B BEPXHEH 4acTH IJ1aBHOTO OKHa
* BEpXHEl MaHeIu NHCTPYMEHTOB

* TIpaBO aHeIN MHCTPYMEHTOB

* JIeBOW MaHEJN HHCTPYMEHTOB

e MBIIM (KOHTEKCTHOE MEHI0). A NIMEHHO:

- HICJ'I‘{OK npaBoﬁ KHOIIKHM MBIIIH BBI3BIBACT BCIUIBIBAIOIICE MEHIO, COACPKNMOE KOTOPOI'O 3aBUCUT OT JIEMEHTA, HAXOAAIIECTOCA

TI0/1 KyPCOPOM MBIIIH.

e KJIaBMATyphl ((pyHKIIMOHAJIbHBIE KJaBuiu F1, F2, F3, F4, Shift, Delete, +, —, Page Up, Page Down u lIpo6emn).

Knasuma Es cape UCIOJIb3YETCA B OCHOBHOM I IPEPbIBAHUSA TeKymeﬁ oreparuu.

Ha I/I306pa)KCHI/II/I HWKE BUAHBI HEKOTOPBIC JIEMEHTBI HHTCpq)eﬁCa OTKPbIBAOIIXE JOCTYII K KOMaHJaM:
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2.2 YnpasneHue MbiLLbIO

2.2.1 OCHOBHbIe KOMaHObl

2.2.1.1 JleBasi KHOMKa

* Single-click selects and displays the characteristics of the element under the cursor in the lower message panel.
* Double-click displays the properties editor (if the element is editable) of the element under the cursor.

* Single-click hold and drag starts a block selection operation.

2.2.1.2 Center button/wheel

* BricTpoe MacmTabnpoBaHue M HEKOTOPbIE KOMaHbl B MEHEKEPE CIIOEB.

* Hold down the center 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.

2.2.1.3 [paBas KHorMnkKa

* Displays a pop-up menu with the operations permitted on the element under the cursor.

In high density designs there can be so many elements under the cursor that the heuristics algorithm cannot determine a single element.

In this case a disambiguation pop-up menu will be displayed with all of the elements to allow selection of the desired element.

3ameuvaHue
Force display of disambiguation pop-up menu

In some instances the heuristics algorithm does not allow the desired element to be selected. In this case, the disambiguation pop-up

menu display can be forced to display by holding the Ct r1 key on Windows and Linux systems and holding A1t on macOS systems.
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2.2.2 Blocks

2.2.2.1 Selection behavior

The block drag behavior determines how elements are selected.

 Dragging left to right selects only elements fully contained within the block.

 Dragging right to left selects elements fully contained within and intersect the block.

Successive block selection can be used to change the selected elements. The table below shows the block select modifier keys and

their associated behavior.

Modifier Keys Selection Effect

Shift Add block to existing selections.

Alt + Shift Linux and Windows, Ctrl + Shift Subtract block from existing selections.
macOS

2.2.2.2 Pabora c 6nokammu
Jliobast u3 omepaiuii O NepeMelIeHII0, OTPAXKEHHI0, KOMMPOBAHUIO, BPAIIIEHUIO W YIAJICHUI0 OJIOKA JOCTYIIHA B KOHTEKCTHOM
MCHIO. HOHOJ’[HI/ITCJ’ILHO, O6J'IaCT]>, BI)IIICJ'ICHHyIO 6J'IOKOM, MOJXHO MaCIHTa6I/IpOBaTI> BO BCE OKHO.

KOHTyp 610Ka TNIEPEMEMAETCA BMECTE C MBIIIIBIO TIOKA Ha)kaTa JIEeBasA KHOIIKA MBIIIN. KomaHga BBITOTHUTCS KaK TOJBKO KHOIKA

OyzeT OTIHyIleHa.

[Tyrém HakaTust OHOM U3 KiIaBMII-MoaudHuKaTopoB Shift, Ctrl, uiam o6eux BMecTe, IPH BbIICIEHUH OJI0Ka, aBTOMAaTUYECKH

BI>I6I/IpaIOTC$I orepanyy 1o OTPaKEHUIO, BPAILICHUIO W YIAJICHUIO, KaK ITOKAa3aHO B CIIG,I{yIOH.[Gﬁ Ta6J'II/II_ICZ

Action Effect

Left mouse button held down Trace framework to move block
Shift + Left mouse button held down Trace framework for invert block
Ctrl + Left mouse button held down Trace framework for rotating block 90°
Shift + Ctrl + Left mouse button held down Trace framework to delete the block
Center mouse button held down Trace framework to zoom to block

ITpu nepemerennu 610Ka:

* [leperackuBaiiTe 610K B HOBYIO MO3UIIMIO M C TIOMOIIBIO JIEBOM KHOIKH MBIIIH PACHOJIOKUTE SJIEMEHTHI.

* To cancel the operation use the right mouse button and select Cancel Block from the menu or press the Esc key.

Ecm npu BeiesieHny 6J0Ka He OblIa HaxaTa HH OJJHA M3 KJIABUII-MOIU(UKATOPOB, UCHIOJIb3YHTE MPABYI0 KHOIKY MBIIIN IS
BBI30Ba KOHTEKCTHOTO MEHIO M BBIOOpa HEOOXOAMMOrO JIeHCTBHUS.

HpI/I KaXJ10M BbIACJICHUN 0JI0Ka MOKHO OIr'paHUYUTDH BbI60p 9JIEMEHTAMU, TUIIBI KOTOPbLIX OTMEYEHBI B NOABJIAIOIIEMCA ANaJIOTOBOM

OKHE.
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2.3 Bbibop wara ceTkm

B nponecce TpaCCUPOBKU KYPCOp MEPEMEIIACTCA 110 CETKE. E€ MOXHO BKIIIOUNTH WM BHIKJIIOYHUTD HCIOJIb3YS KHOIIKY Ha JIeBOU

NaHeJIM THCTPYMEHTOB.

JTo6oii HpeﬂyCTaHOBJ’[CHHbIﬁ WJIY M0JIb30BaTENIbCKII IIAr CETKU MOKHO BbI6paTI) N3 KOHTECKCTHOI'O MCHIO UJIM BBIITaJAI0IIETro CIInC-

Ka Ha BerHeﬁ IMaHeJIM THCTPYMEHTOB. IIIar monp30BaTEILCKOM CETKU 3aJ1aéTcs 4epe3 MEHIO P asMeEpbl — CeTka MoJjb30BaTeNsl.

2.4 MacwrabupoBaHue

Macmtab MOXHO U3MEHUTh HCIIOJIb3YA JII000M U3 cieayromux CIIOCOOOB:

* Uepes KOHTEKCTHOE MEHIO (MCIIOJIb3YsI IPaBYyI0 KHOIKY MBIIIH), BHIOPAB IyHKT C HYKHBIM 3HAYEHHEM.

° I/ICHOJ'II)3yH cienymoumue (pyHKHI/IOHaJ'II)H])Ie KJIaBUIIIN:

— F1:YBeauuuth

F2: YMeHbpIINTh

F'3: OGHOBUTH M300paKeHne

F4: Center view at the current cursor position

* Bpaias KoJieco MbILIN.

* 3axaB CpeJHIOI0 KHOIKY MBI U BBIIEIUB NPSIMOYTOJbHYIO 00J1aCThb U1 yBEJIMYEHNUs BO BCE OKHO.

2.5 OtobpaxeHue KOoOpOuMHaT Kypcopa

The cursor coordinates are displayed in inches or millimeters as selected using the In or mm icons on the left hand side toolbar.
HesaBucumo ot BbIOpaHHO# equHuLb n3Mepennsi Pcbnew Bceraa padoraer ¢ TouHoctsio 1/10 000 mrovima.

Ha vH(popManimoHHO NMaHe M B HUKHEH YaCTH OKHA OTOOpaKaeTCs:

¢ Tekyee 3HaueHKe MaciTada.
* AOCOJIOTHBIE KOOP/IMHATHI Kypcopa.

* OTHOCHTENbHBIE KOOPAMHATHI Kypcopa. 3amMeThTe, OTHOCUTENIbHBIE KOOPAMHATHI (X,y) MOkHO ycraHoButh B (0,0) B 1000ii 110-
3WLMK HAXaTHeM KJiaBuiy npoded. [Tocne sToro, nosoxeHue Kypcopa OyaeT oToOpakaTbCs 0 OTHOLIEHHIO K 3TOMY HOBOMY

HEHTPY.

,HOI'[OJ'IHI/ITCII])HO, OTHOCUTEJIbHBIE KOOPAWHATBI KypCcOopa MOI'yT 0T06pa)KaTbCH B MOJIAPHBIX KOOPpAWHATAX (pa)myc + yl"OJ'I). Onu

BKJTIIOYAIOTCA W BBIKJIIOYAIOTCA C IOMOIIIBIO KHOIIKKW Ha JIEBOM ITaHeIIN HWHCTPYMEHTOB.

Z10,00 X 131,750000 Y 84,250000 dx 5,250000 dy 1,250000 dist 5,397 M1
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2.6 YnpaBneHue c KnaBunatypbl

MHoxecTBO KOMaH/] MOKHO BBIITOJIHATD IIPSAMO C KJIAaBUATYPBI. PCFI/ICTp CHMBOJIOB HE MeeT 3HaueHU . BoJIbIITMHCTBO KOM6I/IHaHI/Iﬁ

KJIABHIII YKa3aHO B MeHI0. HeKoTopble ropsiune KJIaBUILM TaM He yKa3aHbI:
* Delete: ymanurh MOCAJOYHOE MECTO WU JOPOXKY. (JJocmynto moavko 6 pejcume pacnoaoicerust ROCAOOUHbIX MeCn Ul
0opodicex)

* V:B pexuMe T00aBICHHs TOPOKEK MEPEKITI0IACT pabOUHii CION WK TOOABIISET MEPeX0HOE OTBEPCTHE, ECITH HAYATA MPOKJIAIKA

JOPOXKU.
* + U —: IepelTy Ha CeAyIoUMIA WK NPeAbIIYIIUI CIO0H.
* Ctrl+F1:0T00pa3UTh CIMCOK BCEX KOMOMHAITMIA KITABHIIL

e [Ipo 6eumn: C6pOCI/ITb OTHOCUTEJIbHBIC KOOPAWHATHI.

2.7 Onepauuun Hap 6nokamm

Jobas u3 onepaunﬁ 0 NEPEMEIIECHHNIO0, OTPAKEHHNIO, KOIMMPOBAHUIO, BPAILICHUIO U YIAJICHUIO O110Ka JAOCTYIIHaA B KOHTEKCTHOM

MCHIO. HOHOHHI/ITCHBHO, O6HaCTb, BBIZICJICHHYIO 6HOKOM, MOJXHO MaCH.ITa6I/IpOBaTb BO BCE OKHO.

KOHTyp 6J10Ka NEpEMEMACTCA BMECTE C MBIIIBIO IOKA Ha)kaTa JIEBasd KHOIIKa MBIIIN. KomaH)]a BBIIIOJTHUTCA KaK TOJIBKO KHOIIKa

OyzleT OTHyIleHa.

[TyTém HaxaTusI OJHOM M3 KJIaBHUII-MouduKaTopoB Shift, Ctrl, obenx BMecTe win Alt, Mpy BhAEIEHNH OJIOKA, aBTOMATH-

YeCKH BBIOUPAIOTCS ONEPaIvK 10 OTPAKEHHIO, BPAILICHHUIO, YIAIICHHUIO WM KOMMPOBAHMIO, KaK MOKA3aHO B CIEAYIOIeH Tabnuiie:

HeiicTBHe PesyabTar

Haskara neBast KHOIKa MBIIIN [Mepememenue 6oka
Haxater Shift U jeBas KHONKA MBI Otpaxenue 670Ka
Haxarel Ct r1 u JieBast KHOIKA MbIILU [ToBoport 610ka Ha 90°
HaxaTtel Shift, Ctrl u jeBas KHOIIKA MBIIIA Vnanenue 6;10Ka
Hasxatel A1t U JeBasg KHOIIKA MbIIIH Komnuposanue 6;10ka

Ilocne BBIACJICHUA O110Ka 6y,IlCT IMOKa3aHO ANAJIOTOBOC OKHO, B KOTOPOM MOZKHO OIIPEACIUTH THUIIbI 9JIEMEHTOB, K KOTOPbIM 6y,[I€T

MIPUMEHEHa OTepaLysl.

Any of the commands above can be canceled via the same pop-up menu or by pressing the Escape key (Esc).
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BrodHele onepaguu

NapameTpel

& BrnwunTe nocag mecTa B BrnwunTh anemeHTHl TekeTa

& BrnwunTe 33BnokvpoBadHLIe Nocag.MecTa B BrnwounTs prcyHkn

& BrnwunTe popomkn & Brnw4wTe cnoil KoHTYpa naaTsl

B BrnwounTe 30HbI & OTobpamats BebpaHHLIe 3MEMEHTEI NMPW NepEMELLEHHI

BKAKYUTE 3NEMEHTEl Ha HEBMAWMMEIX CNOAX

‘% OTMEHNTE @ DK

2.8 dopmar eguHNL, N3MepeHus

B monsix BBOAA OMATIOrOBBIX OKOH TIOJIB30BATENh MOKET 33/1aBaTh pa3sMephl B JIOMMaX WM MAUIMMETpax. EMMHUIE m3MepeHus
In mm
L —

B OCHOBHOM OKHE MOXKHO IIEPEKIIOYATEL C MOMOIIBLI0 KHOITOK: . HezaBrcrMo OT 3TOro, MOKHO KCIOJIb30BATH JIIOOYIO

C€ANHUIY UBMEPEHUS ITPU BBOE HOBOI'O 3HAYECHMA.

HOCTyHHLIe €ANHUIBI U3BMEPCHUS:

lin 1 mrorim

1” 1 mrorim

25 th 25 THICSIYHBIX JII0MMa

25 mi 25 Mt (ThICSTYHAS JII0iMa)
6 mm 6 MIJTUMETPOB

IIpaBuiia ucnob30BAHUS:

® HOHYCKZICTCH HaJIM4yne HpO6CHOB MEXAY YUCIOM U eIMHUILICH N3MEPEHUH.
e Tonbko MEPBLIC IBa CUMBOJIA B HA3BAHUU €IMHUILIBI U3BMEPEHN A UMEIOT 3HAYEHUEC.

B CTpaHax, UCHIOJIb3YIOIUX B KAaYE€CTBE ACCATUYHOIO pa3aAcMTEIsl CUMBOJI OTJIMYHBIA OT TOYKH, BCE PaBHO MOKHO MOXHO HC-

MOJIb30BaTh TOUKY (.). T.e. 1, 51 1.5 SKBUBaJIEHTHBI, HanlpuMep, Bo PpaHiun.

2.9 [naBHOe MeHIo

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

YepueHHIo 1 haiiiam MOMOIIH.

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

@ain | Mpaeka [MpocmoTp PasMecTWTe TpaccupoBaTe  HacTp

) HoBas nnata
mﬂ" OTKpPBLITE AAETY Ctrl+L
E OTKPLITh HefaBHee v

[~ DobaewTe NNaTy

lfr ; &
iﬁl MmnopT He Kicad daiina nnaTel

' Shift+Ctrl+5
{5 CoXpaHMTe Kak Shift+Ctrl+S

BepHyThCA K NocnegHeil pesspeHoi Komun

\3 Cnactu

“ Daiinel Npov3soacTBa J

[ WMmnopT 3
B IKcnopT L]

I:g HacTpoiiki cTpaHnLEl
b MeaTh

= 3KCnopT SVG

ﬁ HYepTuTh

ﬂ ApXWBWPOBATL NOCad.MecTa 3

EET 0 Ctrl+Q

The File menu allows the loading and saving of printed circuits files, as well as printing and plotting the circuit board. It enables the

export (with the format GenCAD 1.4) of the circuit for use with automatic testers.

2.9.2 MeHro lNpaBka

CozepxuT 001He KOMaH/Ibl peIaK THPOBAHMSI:

Mpaeka [MpocmoTp PasMecTWTe TpaccWMpoBaTe  HacTpob

B Voanute

(:,\\ Haiiti Ctrl+F
+ 0
¥\ PeNakTpoBaTh BCe ROPOXKKN 1 MEpex.oTe.

Tl YCTaHoBUTE pamepsl nonei nocag.mMecTa

-
& ObMeHATE cnon

Weop MnobankHoe yanenve

B O4ncTka opoek 1 Mepex.oTs.

2.9.3 MeHio lNpocmoTtp

Ilo3BonseT:
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¢ Ilokazarp/ CIIpATATb MCHCZ[)KGP CJIOEB (B KOTOPOM MOKHO YCTAHOBUTH LIBET OTO6pa)K€HI/IH KaxJga0oro u3 CIIOEB U APYIrux 3JICMEH-

TOB; TAK’KE TIO3BOJISIET CKPBIBATh HEKOTOPBIE SJIEMEHTBHI).
* TToka3aTh/CKpHITh aHEb HHCTPYMEHTOB JUlsl paboThl BU-curnanamu.
* 3amycTUTh NIPOCMOTPIIMK OMOIOTEK Wi 3D-npocMoTpImK
* M3meHuTh Macrad
* HacTpouth CeTKy 1 eJUHHIIBI U3MEPEHHS

* BriOparh pexkum oToOpakeH!st WM KOHTPACTHBIA PEKUM

MpocmoTp | PasmecTWTe TpaccupoBaTe Hact

@-)‘ YBenninTe Alt+F1
G)\ YMEHLLIWTL Alt+F2
@‘ MacwTab no skpaHy Home
G MNepeprcoBaTh F3
# MpocmoTpwk 30 Alt+3

. -
'-E Cnrcok Lenei

EpeKNYUTL BAD Ha NNaTy

* YcTapeBwee oTobpameHne F9
OTobpaxeHne yepes OpeniGL F11
OTobpameHue Yepes Cairo F12

COHCP)KI/IT KOMaH bl MaCLHTa6I/IpOBaHI/IH u 0T06pa>1<eHHe B 3-X MEpPHOM BUJIE.

2.9.3.1 3D-npocMOTpLUUK

OTKpBIBaeT OKHO ISl IIPOCMOTpa MevaTHO! 1aTel B 3-x MepHOM BHze. [Ipumep:

®ain  HacTpoiiky Cripaeka

A @aacakids 3% €203

Bpema nepezarpy3kn 0,405 ¢
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2.9.4 MeHI0 YCTaHOBKM
HpeHOCTaBHHCT JIOCTyH K JIByM JUaJIOTOBBIM OKHaM:

* Hacrpoiika co€B (KOIMYeCTBO, BUIUMOCTD 1 HA3BAHHUS).

* IIpaBka mpaBuJI NPOEKTUPOBAHUS (pa3Mepsl IOPOKEK, 3a30POB U MEPEXOIHBIX OTBEPCTHH).
OueHb Ba)XHOE MEHIO, TO3BOJISIET HACTPOUTH:

 Pasmeps! Hagmuice ¥ MUPUHY JIMHUN JUIS YepPUYCHHUSL.
* Pa3mepsl 1 mapaMeTpbl KOHTAKTHBIX IJIOLIAIOK.

¢ VCTaHOBUTH OOILME 3HAYEHUA IS CJIOEB NMAsJIbHON MACKU U MAasJIbHOM NACTHI.

YcTaHoBkW | PasmecTwTb TpaccuposaTe [lpot

HacTpoiika cnoés...
%O}- lMpasuna NpoeKTUPOBaHKA...

T TeKeT W rpaduka...
@ CBOWCTEA KOHT.MMOWAA0K. ..

6 3330p MaCKW KOHTaKTHLIX MIOLWAN0K. ..

j Nud.napsl...

2.9.5 MeH0 Pasmectntb

CO)ICP)KI/IT T€ )K€ KOMaH/bl, YTO U IpaBasd MaHeJIb UHCTPYMCHTOB.

PasmecTWTk | TpaccupoBaTs HacTpoiiku  Pasmepsl  WHETE

E:::] Mocag.mecTo 0
\-\ Nopoxka Shift+X
30Ha

OBnacTk 3anpeta

T TekcT

™ e

@ OKpYM*HOCTh

_: JIMHWA WKW NoNKroH

I‘E'I Pazmeptl
e— Layer Alignment Target

'@ Cuewerne gna CEBEpPMOBKN 1 PasMeLLeHns

+ HavanbHble KOOpAWHATEI CETKK

2.9.6 MeHio TpaccupoBaTb

CO,[Iep)KI/IT KOMaH/IbI TPaCCUPOBAHUA IeYaTHOM IUIATHL.
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TpacCcUpoBaTe | HacTpolku Pasmepsl  WHCT

\-\ OpWHOMHAA OOPOM KA

j Dudr.napa

R

|~—-1 HacTpouTe ONUHY OOPOHKM
ﬂ HacTpouTe onvHY gud.napkl

g HacTpouTk nepekoc/ta3zy oud.napsl

2.9.7 MeHro lNposeputb
ITo3Bonser:

* TIpocMoOTpeTh CIMCOK LieTen
* 3amycTUTh MHCTPYMEHT U3MEPEHHS

* 3amycTUTh IPOBEPKY NMPABWII TPOEKTUPOBAHUS

MpoBepUTE | MIHCTPYMeHTHl HacTpoikd Cnpas

CNWcoK uened

% NamepuTh

ﬁ NpCBEPUTE MPABWAA NPOEKTUPOBAHMA...

2.9.8 MeH0 NHCTpYMEHTHI
ITo3Bosster:

* OTKPHBITh AUAJIOT 3arpy3KH CIMCKA LeTer

* OOHOBUTH IIEUATHYIO TIJIATy HA OCHOBE CXEMBbI

* OOHOBHTH NOCA/I0YHBIE MECTa U3 OUOINOTEKN

* Hauats coBmecTHyI0 padoty ¢ FreeRouter

* OTKpBITH KOHCOJB U151 paboTHI ¢ python-ckpunTamu
* 3amycTUTh BHEIIHWE IIATMHBI

WHcTpymMeHTRl | Mpaeuna npoekTWpoBaHWa Cn
gﬂ OBHOBWTL MNaTy CO CXEME

o i

3arpyanTe cnMcok Lene

4 EBuGop napsl croés

ﬁ MpoBEpMTE NPABEMAA NPOEKTMROBAHUA

%
&g BHelWHWe NnarnHbl ¥
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2.9.9 MeHio HacTpouku

ITo3Bonser:

HacTpoikw | Pazmepel WHcTpyMmeHTHl  Mpaewna npe

ﬁ' MacTep gobaeneHna BubnwoTek nocag.mecT
MeHenxep bubnwoTek nocag.mecT

E HacTpoika nyTed

# 3arpyzyuk 30 copm

’ CKphITE MEHEOXED CNOEB

ﬁ CKpLITE NaHens WHCTpyMeHTos CBY
{éff 0BLWWe HacTpoRKK

OTobpasvTe W CKPBITE

\-\ VIHTEpaKTUBHLIA TPACCHUPOBLLMK

ﬁ YCTaHOBUTE AZLIK

MapaMeTphl MKDHOK

Er

OMUAK ropaYMx KNaenLw

%%' COXPaHWTL HACTPONKIA

f‘j}v 3arpyauTe HACTRPOMKN

* BriOnparh GUOIMOTEKU OCAJOUHBIX MECT.

* YmpaBisaTh OCHOBHBIMH HACTPOWKAaMU (€AMHULIAMU U3MEPEHUs U T.IL.).

* VrpaBJisTh MPOYMMH HACTPOMKAMHU OTOOPaKEHUSI.

» Co3paBarhb, peJakTUPOBaTh (M Nepe3arpyxkathb) (ai KOMOUHAIIMI KIIaBUIIL.

29.10 MeHio CnpaBka

Hpe}lOCTaBJ'[HeT JOCTYII K PyKOBOJACTBY IOJIb30BATEJIA U JUAJIOTOBOMY OKHY CO CBEAECHUAMU O nporpaMMe).

2.10 BepxHsia naHeNnb MHCTPYMEHTOB

OT1a naHesb MPEaoCTaBIACT JOCTYI K INTAaBHBIM KOMaHIaM Pcbnew.

LR ot

Doposka: 0,250 MM (9,84 mun} =

g‘ﬁ GQQ@Q ‘E\J ﬁ .ComposanttPgUp): [:_I_E]ji @ @

==

Mepex.oTB.: 1,40 MM (55,0 man)/ 0,64 mm (25,0 man} = = e~ CeTka: 0,6350 mm (25,00 mun)

MacwTab 1,38
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A

Creation of a new printed circuit.

Opening of an old printed circuit.

L
4

Save printed circuit.

B

Selection of the page size and modification of the file properties.

ﬂ,_

Opens Footprint Editor to edit library or pcb footprint.

=

Opens Footprint Viewer to display library or pcb footprint.

Undo/Redo last commands (10 levels)

Display print menu.

Display plot menu.

Zoom in and Zoom out (relative to the center of screen).

Redraw the screen

Fit to page

£109 2 Al
O

Find footprint or text.

[}
+-{
# ‘*-.

Netlist operations (selection, reading, testing and compiling).

DRC (Design Rule Check): Automatic check of the tracks.

Soudure (PgDn) W

Selection of the working layer.

|
Beee

Selection of layer pair (for vias)

4

Footprint mode: when active this enables footprint options in the pop-up window.

Routing mode: when active this enables routing options in the pop-up window

Direct access to the router Freerouter

| e H

Show / Hide the Python scripting console

2.10.1 BcnomorarenbHas

naHeNb UHCTPYMEHTOB

Aopoxka: 0,250 Mm |

MNepex.oTB.: 1,40 MM |

3,84 mun) = 2

BbI60p IMUPUHBL 119 HOBBIX JOPOXKEK.

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

Bri6op pazmepa /1151 HOBBIX NEPEXOIHBIX OTBEPCTUI.
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==
i~

MacwTab 1,38

CeTka: 0,6350 Mmm iiq

i

ABTOMAaTHYECKas MMOACTPONKA INMPUHBI JOPOKKH: €CJIU aKTUBHA, IMMPUHA HOBOM
JOPOXKH, KOTOpasi HAUMHASTCS U3 CYLIECTBYIOLICH, OyJeT yCTaHOBJIEHa PaBHOM
MIMPUHE CYIIECTBYIOLIEH.

00 mun) 2
Bri0Oop 1mara ceTku.

Bri6op macirada.
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2.11 [lMpaBasi naHeNnb UHCTPYMEHOB

Sta naHeIb MMPEAOCTABJIACT JOCTYII K MHCTPYMEHTAM PEAAKTUPOBAHUS MEYATHBIX IJIAT B Pcbnew.

| [} [NepexounThCSI B OOBIYHBINA PEKUM PabOThI MBIIIIBIO.

[oncBeTHTs 11ETIh, YKA3aHHYIO IIETYKOM MBIIIH MO TOPOXKKE MIIM KOHTAKTHOH ILTOIIAIKE.

_.r.

IToka3aTh JIOKaJIbHBIE JIMHUM CBSI3EH (KOHTaKTHOfI TUIOAAKHX UK ITOCAA0YHOIO MeCTa).

asd
“
©
&

JTo6aBUTH IMOCAAOYHOE MECTO U3 OUOITHOTEKH.

\ Pasmerienne 1opoxek Uin MepexoAHbIX OTBEPCTUH.
U'h Pasmenienne 301 menu.

Pasmernienvie obnactu 3ampeTa (Ha CJI0sX MEJIN).

Tmm= qepTI/ITb JIMHUU Ha TEXHUYECKUX CJIOAX.

qepTI/ITb OKPYKHOCTH Ha TEXHUYECKUX CJIOAX.

m LIepTI/ITb AYTrd Ha TEXHUYECKHUX CJIOAX.

-3

PaSMeIHeHI/IG TEKCTAa.

¢ ® 3z 100U

o
EE

;}-
H HH

Hanecenue pazMepoB (TOJIbKO Ha TEXHUUYECKUX CJIOSIX).

B
W & 1z

Pa3MeIHeHI/I€ MapKEPOB BbIPpABHUBAHU A (TOJ'II)KO Ha TCXHUYCCKHUX CJ'IOF[X).

Y panuTh 3JIeMeHT, YKa3aHHbIN MBIIIHIO.
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.
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Jg‘ 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.

 Pa3smereHne nocajoyHbIX MECT, IOPOKEK, 30H MU, TEKCTOB U T.II.
e [loacBeTka LEemen.
¢ Coszpanue Haanucel, rpauIecKx JeMEHTOB U T.11.

¢ VpaaneHue 3JIeMEHTOB.
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2.12 JleBasi naHeNnb UHCTPYMEHTOB

Sra naHeJb MO3BOJISIET YIPABIATh OTOOPaKEHHEM U 31eMeHTamMH rpadudeckoro narepgdeiica Pcbnew.

in

Bl

o 0 _+
B 3 ¢ |

EW koo 258 G

@

BxumounTs/BeikmiounTs poBepKy npasui npoektupoBanusa (DRC). Buumanune: npu

OTKJIIOYCHHON ITPOBEPKE MPaBUJT IPOCKTUPOBAHUA MOKHO CO34daTh HEBEPHbIE COCANHCHUS.

Brunounts/BHKITIOUNTH 0T06pa)KCHI/I€ CETKU. HpnMeqax-me: MEJIKYIO CETKY MOXKET OBITh HE BHUJIHO,

TOKa MacIirad He 6y;[eT YBCJIMYCH B HOCTaTO‘IHOﬁ Mepe.

N

Brumounts/BHKITIOUNTH OTO6pa)K€HI/IC OTHOCHUTEJIbHBIX KOOPAWHAT Ha I/IH(TI)OPMEIHHOHHOﬁ IIaHCJI1 B

BUE MOJIAPHBIX KOOPAWHAT.

=

3
3

|

Oro6paxeHne/BBoa KOOpAMHAT U Pa3MEPOB B AI0MMAax WIM MIJUTUMETpax.

&)

[

W3menuts otobpakaeMyio popMy Kypcopa.

o O
[ =]

IlokazaTh BCe JIMHUM COEAMHEHUI (He pa3Be)léHHbIe COC€IMHEHUA MEXKIY NOCaAOYHbIMU MCCTaMI/I).

IlokassIBaTh JTMHUN COG,I[I/IHGHI/Iﬁ MOCaJOYHBIX MECT IIPU NNEPEMCIICHUU.

BxmiounTh/BBIKTIOUUTH AaBTOMAaTUYECKOE YIaJIeHUe JOPOXKEK MPH ITYHTUPOBAHUHU.

IToka3sIBaTh 30HBI 3aMOJTHEHHBIMHU.

Iloka3siBaTh 30HBI ITyCTBIMH.

Iloka3biBaTh TOJBKO KOHTYP 30HBI.

Brmounts/BeIKTIOUNTH KOHTypHHﬁ PEKUM JId KOHTAKTHBIX IJIOMAJI0K.

BrunounTs/BHIKITIOUNTH KOHTypHLIﬁ PEXUM ]I IEPEXOIHBIX OTBCpCTI/II;'I.

BxmounTs/BBIKTIOUATE KOHTYPHBIH PEXUM /TS JOPOXKEK.

¥ = A o 3 5 B G

BrJ10unTh/BBIKTIOUMTH KOHTPACTHBINA PEKUM OTOOpakeHHsl. B 5TOM pexrMe ak TMBHBIN CIIOH
0ToOpakaeTCcsi HOPMaJIbHO, a BCE OCTAJIbHBIE CJIOU B CEPOM LiBeTe. Y JOOHO UCIOIb30BATh IIPU

pa3paboTKe MHOTOCJIOMHBIX IUIaT.

Oto6pa3uts/CKpbITh MeHekep CIOEB.
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ik

Hoctyn k uactpymerntam CBY. B mporecce pazpadoTku.

2.13 KOHTEeKCTHOe MEeHIo

[Ieuok MpaBoil KHOITKOW MBIIIY BhI3BIBAET KOHTEKCTHOE MeHI0. Ero copepumoe 3aBUCUT OT 3JIEMEHTa, HaJl KOTOPBIM ObLT pa3-

MEILEH Kypcop.

KonTekcTHOE MeHIO MpEeaOCTaBJIACT MrHOBEHHBII HOCTYII K:

* Changing the display (center display on cursor, zoom in or out or selecting the zoom).
* Ilapamerpam ceTku.

* A Taxxe, IETUOK IPABOH KHOMKOH MBIIIX IO 3JIEMEHTY MTO3BOJISIET PEJaKTUPOBATh €r0 YacTO M3MEHsEMBbIE TTapaMeTPB.

Ha CJIEAYIOIUX 1/1306pa>1<eH1/1;1x 6yneT IOKa3aHO KaK MOJKET BBIIIAAETH BCIJIBIBAIOIIEEC OKHO KOHTEKCTHOI'O MEHIO.

2.14 BO3MOXHble peXuMmbl

CymecTByeT 3 pexumMa, B KOTOPBIX UCHOJIb3YeTCs] KOHTEKCTHOE MEHIO. B Kak/IoM M3 3THX PeXMMOB KOMaH[b! H0OABIISAIOTCS WIH

YAQIAIOTCA U3 BCIUIBIBAIOIIETO MEHIO.

o

Ll L BBIKJIIOYEHBI HopmanbHsli pexum
}lq‘ﬁ

8% BxI0UEH Pexum nocagoyHbIX MeCT
j:!: BKJIIOYEH Pexum TpaccupoBku

2.14.1 HopmanbHbI# pexum

» KoHTeKCTHOE MeHI0 Oe3 BBIJICJICHHBIX 2JIECMECHTOB:




Pcbnew

29/ 144

» KoHTeKCTHOE MEHIO JIJIsl JOPOXKKH:

4{-’ HaliTh 1 NepemMecTiTs Nocan.MecTo

\-\ Ha4aTb Ooposky

,*’ BrIBOp WPWHE AOPOMKA

g Bribop paboyero cnos

LeHTp
&)‘ YBENM4ATh
Q YMEHBLWTE

G MepepwcosaTh
Q AgTomacwiTab

Q Beibop macwTraba

BriBop ceTKK

x 3aKPLITE

\-\ Ha4aTe oposKy X
a

,..E‘é MepeTalmnTs CerMeHT, COXPaHAR HaKMoH D
)i-\b MepeTawTe cerMeHT G
Oybnukat Ctrl+D
4{» MepeMecTUTL TO4HD Ctrl+M
=E Co38aTh MacCKB ADPOMEK Ctrl+N
Sy

/%, Pasopeath nopoxky

g Buibop paboyero cnos

,*/ W3ameHnTe WMpWHY oTpeska E

,*, WM3aMEHUTE WNPMHY AOPOMKNA

BuiBop WKMPWHLI AOPO?

ﬁ ¥OanuTe

*

*{ PefakTWpOBaTL BCE AOPOMXKA 1 MEPEX.OTE.

t’ ¥cTaHoBUTh dhiar

4{-* HaliTh ¥ MepemMecTuTL Nocan.MecTo T

LleHTp
G—). YBEANYUTE
Q ¥MEHBWINTE

G MepepucosaTh
@. AsTomacwiTab

@). Beibop mMacwTaba

Beibop ceTku

x 3aKphITE

F4

F1

F2

F3

Home

¢ KoHTEeKCTHOE MEHIO 7151 TOCaJOYHOr0 MecTa:

ABTOLWINPKHA

+ [lopoxka 0,25 MM 13 KNacca Lenw

OopoxKa 0,381 MM
JNopoxka 0,762 mm

v Mepex.oTe. 1,397 mm, ceepno 0,635 MM 13 kKnacca uenn
Mepex.oTs. 1,524 mm, ceepno 0,762 mm

F4

F1

F2

F3

Home
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4-I-> HalATu 1 NepemMecTUTb Nocaf.MecTo

\-\ HadaTb LOpOMKY
ry BLIGOP LUMPWHEI BOPOMKKK
g Beibop paboyerc cnoA

LleHTp
G‘l YBenn4ynTh
G). YMEHLLWWTE

G MepepucoBaTe
Q ApTomacwTab

@l Bribop macuTaba
et

Beibop ceTkun

x 33KpLITE

O-I-b MepemecTUTs

T )i-\b MepeTawmTs

X

b

F4

F1

F2

F3

Home

@ Rotate Counterclockwise
G) Rotate Clockwise

19

= Ha apyryw cTopony

E:z] PefaKTMPOBaTL NapameTpel

E PefakTWpoBaTh B pedakTope nocad.MecT

w YoanuTe

Q’ I'Iep eMecTUTe TOYHO

Oybnukat

E Co3naTh MaccHB

x 3ameHa nocag.mMecTa

2.14.2 PeXuMm nocagoyHbiX MecT

Te xe cmy4au, HO B peKMUMe TIOCaTOYHBIX MECT: m

» KoHTEKCTHOE MeHIO Oe3 BBIJICJICHHBIX 2JIECMCHTOB:

O-I-G HaiiTh 1 NepeMecTUTE Nocaf.MecTo

-

FnobansHoe NepeMeLLiEHIE U Pa3MELLEHNE v d“ Pa3bnokMpoBaTk BCe Nocaf.MecTa

L\ HadvaTb OopoMKY
,y Buibop LUWPWHEI A0POMKNA

g Buibop pabovero cnos

LenTp

» KoHTekCcTHOE MEHIO /ISl JOPOXKKH:

X E 3abnoknpoBaTk BCe Nocaj.MecTa

s
4-I-b PaznouTe BCE MNOCAA.MECTa

M
G
R
F
E
Ctrl+E
Delete
Ctrl+M
Ctrl+D
Ctrl+N

PasnoWTe NOCaN.MeCTa, KOTOpLIE EUE He Ha nnaTte

ABT. pa3mMecTUTs BCE MOCaA.MecTa

Fa
ABT. pa3MecTUTh HOBLIE MOCAL.MECTa
@. YEenMuuTh F1 ABT. pa3MecTUTh CReNyKLNe Nocan.MecTa
Q YMEHBIWNTE F2
G MNepepncoBaTs F3
@ AsTomacliTal Home
@l Buibop macwTaba »
Buibop ceTku (3

x 3aKpeITh

[ r—— -

e 3

\\ Havams sopanny x

e

22 8t pasovero cron Lopousa 0381

Ropoca 0,762 s

Qe T4 rapoxors. 1,297 s, caspno 0,635 s krscca o

Gy F1 Mepexors. 1,524 i, caspno 0,762

Q wessunr 2

QO nepepncosars "

Q@ prouscurat Home

Buop wacuTata

Buop cerwn

X s

¢ KoHTeKCcTHOE MEHIO 7151 TOCaJOYHOro MecTa:
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Ml Nocap.mecto US Ha Composant » 1%' MepemecTuTh

& 3abnokMpoBaTe Nocag.MecTo L }%\’ MepeTawuTs
ABT. PasMecTUTs NOCad.MECTO @ Rotate Counterclockwise
4-I-D HaiTy n nepemMecTUTE NOCagn.MecTo T G! Rotate Clockwise
O-I-b rnofansHoe NepeMelleHie 1 paMeLleHne 3 Ha ppyryio cTopoHy
\-\ HaYaTb [OPOXKY B E:Z] PeaakTnpoBsaTk NapameTpal
f*’ BuiBOp LIMPWHEI 0OPOM# KA v ﬁ PeaakTUpoBaTL B PENaKTOpe Nocad.MecT

g Bribop paGovero cnos ﬂ YOanuTe
LieHTp F4 4%» MepemMecTiTh TOHHO

QYEE."IVIHMTI: F1 Dybnukat
]
Q YMEHBLINTE F2 @ CosmaTe maccue
(¥ nepepucosats F3 2 3auena nocag.mecta
@ AsTomacwTab Home

@)‘ Buibop MaclwTaba v

Brifiop ceTku 3

x 3aKpLITh

2.14.3 PexuM TpaccupoBKMU

Te xe ciy4au, HO B peKMMe TPaCCHPOBKU: :ﬂ:

» KOHTEKCTHOE MeHI0 Oe3 BBIJICJICHHBIX 2JIECMECHTOB:

M

B
E

Ctri+E

Delete

Ctri+M
Ctrl+D

Ctri+N

4-I-> HaliTi 1 nepeMecTUTL Nocad.MecTo T

ABTOTpacCUpoBKa 5 ’ BuiBop Napsl crose
\-\ BT Heieilay i ABT. TPACCUPOBATE BCE MOCAQ.MECTa
’*, Beibop WWPWHE DOPOMKN 4 CBpocWTE He TPACCUPOBaHHEIE

g Bribop paboyero cnos

LexTp F4
G—l YBenu4nTe (7l

Q ¥MeHLLWNTL F2
G MepepucoBaTh F3
@‘ AeTOoMacwTab Home
@l Bribop macwTaba v
;‘:"‘:; Bribop ceTkn v

x 3aKpeITh

¢ KoHTeKCTHOE MEHIO 151 JOPOKKHU:
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\-\ Ha4aTh JOpOMKY

]
]'q I'Iepe‘rau.un‘rh CErMeHT, COXPaHAA HaKNoH

&’ n EPETALUANTE CETMEHT

OyGankat
«}b MEepeMECTUTE TOHHO

=E Co30aTh MaccyBe OOpOMER

\/\/\ PasopBaTh OOPOMKY

g Buibop paboyero cnos

ﬁ, M3aMeHUTE WMPpWHY oTpe3Ka
ry WMaMEHUTE WWMPWHY AOpOMEKN

,*’ Bribop WMPWHEI LOPOMKA

'ﬁ' YoanuTe

*{ PefakTWpoBaTh BCE AOPOMKA U NEDEX.0TE.

™ YcTaHoBMTE dnar v

4-I-t HaiTh 1 NepeMecTUTE NoCan.MecTo

ABTOTPACCUPOBKA

G—l YBENU4NTE
@‘ ¥MEHBLIMTE

(¥ nepepucosats
@‘ AsTomacwTab

@l Buibop macwTaba

Bribop ceTku

x 3aKpLITE

¢ KoHTEeKCTHOE MEHIO 11 mocago4Horo Mmecra:

[::] Mocag.mecto US Ha Composant

ABT. TPACCUpPCOBATL MOCAL.MECTO

4$> Halt u NepemMecTUTe Nocad.MecTo

D
G
Ctrl+D
Ctrl+M

Cerl+N

EnokuposaHo: O3

« BnokupoeaHo: Hetr
Noposka BnokuposaHa: fa
Doposka BnoknposaHa: HeT

Llens BriokuposaHa: [a
Llenk BnokuposaHa: HeT

d £ 5..60p napui cross

\-\ HavyaTk fJopoMKy
’*I Bhibop WMPWHEL OopoMKA

g Bribop paboyero cnos

Lextp
G—l Yeenu4nTs
Q ¥MeHLLWNTL

O MepepucoBaTh
@‘ AsTomacwTab

@l Buibop macwiTaba

Bribop ceTkn

x 3aKpeITh

X

F4

F1

F2

F3

Home

ABT. TPACCUpPOBaTL BCE NMocad.MecTa

COBpOCUTE He TPACCMpoBaHHLIE
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naBa 3

B3anmMonoemncTtesue Co CXemMou

3.1 CsBsa3biBaHUe cXeMbl C MeyaTtHon nnaTton

B obmiem ciryuae, JIMCT cXeMBI CBSI3aH CO CBOEH IEeYaTHOM IUIaTOi yepe3 haiil CrucKa Lernei, KOTOpblil 00bIYHO (hopMupyeTcs B
penakTope cxeM nocJe e€ nocrpoenus. Pcbnew nonnep:xusaet ¢aiiiibl criucka uenei, cosnanisie B Eeschema v Orcad PCB 2. B
(paiine crimcka 1ieneii, Co3aHHOM Ha OCHOBE CXeMbl, OOBIYHO OTCYTCTBYIOT HOCAJOYHBIE MECTa, COOTBETCTBYIOIIME PA3HBIM KOMIIO-
HeHTaM. CJre1oBaTeIbHO, He0OX0quMa IPOMesKyTOUHasI poLeaypa. B npouecce 3Tol MpoMeXyTOYHOH IPOLIEypbl BHIIOJIHSIETCS
CBA3bIBaHME KOMIIOHEHTa C onpeAeaeHHbIM nocagouHsiM MectoM. B KiCad, CvPcb ucnonb3yercs 11t co3gaHus 3THX CBsA3el U
(popmupoBanus aitna * . cmp. Takxke CvPcb ucnons3yercs a1 o6HoBIeHHs (haiiia crycKa 1eneil Ha OCHOBe JaHHOW MH(OpMa-

OHH.

Ko Bcemy npouemy, CvPcb moxer cozgaBath (aiin MmatepuanoB * . st f (“stuff file”), ¢ moMoIpi0 KOTOPOro BO3MOXKHO 3arpy-
3WUTh B CXEMY 3Ha4YeHus mojiei F2 (mocam.mMecTo) JUisi KaXJoro KOMIIOHEHTa, YTO OCBOOOK/IAET OT HEOOXOIUMOCTH MOBTOPHOTO
HA3HAYEHU ST TIOCAIOYHBIX MECT MPU KAXJIO0M U3MeHeHnu cxeMsbl. [Ipu konmupoBaHun kommoHeHTa B Eeschema, Takxke kormupyercs

3HAYCHUEC HA3HAYCHHOI'O ITOCaJ0YHOro MeCrta, a 0003HaUEHNE c6pac1>1BaeTcsl JJIA HaHbHeﬁLHeﬁ HOBTOpHOfI AHHOTAaIUun.

Pcbnew cunTthiBaeT n3MEHEHHBIN (hailsl CIIMCKa LieNel * . net U, ey CyIecTBYeT, (ailn * . cmp. Eciu nocanounblie MecTa peiak-
THpoBauCch B Pcbnew, To conepxxumoe aiina * . cmp 0OOHOBJISIETCS aBTOMATUYECKH, Oe3 HeOOXOAUMOCTH ITOBTOPHO 3aITyCKaTh
CvPcb.

Yro6s! OHSITH npotiecc npoektupoBanus B KiCad u To, Kak UCHOJb3YIOTCSI BpeMeHHbIe (haiiyibl pa3InuHbBIMU PUIOKEHUSMH, BXO-
nsmumu B nakeT nporpamm KiCad, Hy)kHO 0Opatuthes K pasueny Mapuipym npoexmuposarusi ¢ KiCad w3 pykoBojctsa "Hauasno

pabotsl ¢ KiCad”.

3.2 [lpouecc co3paHMea Nne4yaTHOW Nnatbl

ITocne co3manusa cxemsl B Eeschema:

» Cozpaiite cnicok ernen ucnoib3ys Eeschema.

* HasHaubTe kaxa0My KOMIIOHEHTY U3 (paiina crucKa Lerneil CBOE MocafouHoe MecTo (aHri. — footprint) ucnonssys CvPcb.
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» 3amyctute Pcbnew u 3arpysure co3maHHbIA (paiin crivicka nenei (aHrin. — netlist). [lpu aToM Takxke OyaeT 3arpyxkeH ain c

BbI6paHHI>IMI/I MoCaJOYHBIMU MECTaAMHU.

3aTeM, Pcbnew aBTOMaTHuecKu 3arpy3uT BCE H€O6XO,ZU/IMI)I€ MoCaJJO0vYHbIC MECTA. Tenepb MOXHO pa3sMECTUTb 9THU ITOCAJAO0OYHLIE

MecTa Ha MeyaTHOU Ij1aTe BPYUYHYIO WX aBTOMATUYECKU U IPUCTYIIUTH K TPACCUPOBKE.

3.3 MMpouecc 06HOBNEHUS NeYyaTHOW Nnarbl

Ecnu cxema n3menusnach (HOCHC TOr'o, Kak Ie4vyaTHad 1jiarta ObL1a co3)1aHa), HeOGXO}lI/IMO BBITIOJIHATL CJIEAYIOIINE JIEACTBUS:

* CdopmupoBath HOBBIH (pailil crivicka lieneit ucrnosn3yst Eeschema.

e Ecm IpU pEJAKTUPOBAHNU CXEMBI, B Heé ObUIH IIOGaBJ'[eHI)I HOBBIC KOMITOHEHTBI, COOTBETCTBYIOIINE UM ITOCAAOYHBIE MECTa NOJIK-

HBI OBITH HazHaueHk! ¢ oMol CvPcb.

* 3anyctuth Pcbnew m nepesarpysuts n3MeHMBIIMHCS (pailsl cnimcka nenel (mpu 3ToM OyAyT 3aHOBO 3arpykeHbl Ha3HAUEHHbIE

IOCaI0UHBIC MECTA).

Pcbnew aBromMariuecKky 3arpy3uT HOBbIE MOCAI0YHbIE MECTa, JJ00ABUT HOBBIE COEAMHEHUS M YIAJIUT JIMIIHUE. DTOT MPOLIECC Ha3bl-

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

3.4 CuwutbiBaHMe haina cnmcka uenen - 3arpyska nocago4vHbix MecT

3.4.1 OwnanoroBoe OKHO

-
"'x__.-
L |

OTKprBaeTCH C IIOMOIIBIO 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 NnapameTpsbl
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Bri6op nocan.mecra CBs13bp KOMIIOHEHTA C COOTBETCTBYIOIIUM €My MOCa04HbIM
MecToM ocymecTisiercs no: O603HaueHuIo (CTaHAapPTHOE
3HaueHue) nim BpemeHHON MeTKe (MCTIOb3yeTcs Py

M3MEHEHUH 0003HAYEHNI KOMITOHEHTOB B CXEME).

3ameHa nocag.MecCra Ecmu BbI60p MMOoCaJO4YHOIr0o MECTa UBMEHUJICA B CIIMCKE
HCHCﬁ, MOJKHO OCTaBUTb CTAPOC MOCAAOYHOEC MECTO MUJIN

3aMCHUTb Ha HOBOCE.

Hel'[O)JK.H]O‘{eHHI)IC HOOPOKKHU OcrtaBuTh BCe CYHIECTBYIOIIHUE JOPOKKH NN YOAJIUTh HE
MNOAKJIIOYCHHBIC.
IIOI'IOJ'[HI/ITCIII)HI)IC rnocaag.MecCra Ynam/m, Nocai0YHbIE MECTA, PACITOJIOKCHHBIC Ha IeYaTHOM

I1aTe, HO OTCYTCTBYIOIIIUE B CITUCKE ueneﬁ.
3a6JIOKI/IpOBaHHI>IC IMOCaJOYHBIE MECTA OCTAHYTCA

HETPOHYTHIMHU.

Llens ¢ OHOM KOHT.ILL. VY aanute 10pOKKU, HOAKIIOUEHHbIE JIMIIb K OOHOMN

KOHTAKTHOM IIIOIIA IKE.

3.4.3 3arpy3Ka HOBbIX NOCaAO0YHbIX MECT

ITpu o6HapyKeHNH HOBBIX ITOCAJOYHBIX MECT B CITMCKE IIeNel 1 BKIIOUYEHHOM pexknMe GAL, oHM OyIyT 3arpyKeHbl, KOMIIAaKTHO

PpasMEIICHbI 1 TOTOBBI K PACIIOJIOKCHUIO Ha IIeYaTHOH IIjIaTe B BUIC 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 O6Hapy)KCHI/II/I HOBBIX ITOCAJOYHBIX MECT B CIIMCKE HCHCfI B CTaHAAPTHOM pEKUME 0T06pa>KCHI/IH, OHH 6y,IIyT ABTOMATUYCCKHU

3arpy’keHbl ¥ pa3MelleHsl B Touke ¢ koopauHatamu (0,0).
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Hosrie NocaJOYHbIE MECTAa MOKHO IIEPEMECTUTD U PACITOJIOKUTH OAWH 3a OAHUM. HaI/IHy‘{H.II/Iﬁ IYTb IIPHU 9TOM — BOCIIOJIb30BATbLCA

HHCTPYMEHTOM aBTOMAaTHY€CKOI'O pa3MEIICHUA:

".{"T

i
AKTHBHPOBaTh PEKUM I10CAIOUHBIX MecT ((HET)

ITepemecTuTh Kypcop Ha IycToe MecTo (CBOOOIHOE OT KOMITIOHEHTOB) 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 HOBLIE MOCAA.MECTa — €CJIM Ha IeYaTHON IIjIaTe YK€ UMCIOTCA MOCAAOYHbIC MECTaA.

e ABT. Pa3sMeECTUTb BCE NTOCAA.MECTa — IIPU NIEPBOM HCIIOJIL30BAHUA (KOI‘)]EI reyaTrHad 1Jiata TOJIbKO CO3)]aeTCH).

Ha cnenyomem n3o0pakeHnH 1MoKas3aH pe3yJibTar.
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naBa 4

Cnou
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BBeneHue

Pcbnew moxer padoratb ¢ 50-10 pa3IMuHbBIMH CJIOSIMH:

e Ot 1 o 32 ciio€B Meau AJisl pa3MeIleHusl TIOPOKeK.

e 14 ClICNUAIN3UPOBAHHBIX TEXHUYCCKUX CJIOEB:

— 12 map cnoés (Bepx/Hu3): KJIeil, masiibHAsI MACTa, MeJKorpadusi, nasibHasi MacKa, rabapuThbl, MOHTAXK

— 2 CaMOCTOSITEJIbHBIX CJIOS: KOHTYP IJ1aTbl, KOHTYP 00JaCcTH MOHTaXKAa

¢ 4 BCIIOMOraTeIbHbIX CJIOSI, KOTOPHBIE ITOJIb30BATEIb MOKET UCIIOJIB30BaTh 110 CBOEMY YCMOTPEHHIO: KOMMEHTApHuu, moJb30Ba-

TeJabckuil 1, moab3oBaTesbcknil 2, rpadudeckue 3JeMeHThI

4.1 HacTtpo#ka cnoés

YroOn!1 OTKpHITH AnasioroBoe okHO HacTpoiika ciaoes, Beioepute B MeHo IIpaBmiia npoekrupoBanns — HacTpoiika cioes.

KommgecTBo c10€B Meau, nx Ha3BaHUS U HA3HAYCHHE HaCTpanBarOTCA 30€Ch. HGI/ICHOHb3yCMLIe TEXHUYECKHE 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

Cnoun MEIN — 3TO HanOoJIee YacTo HCHOJIb3YEMbIE CJION, HAa KOTOPBIX pasMevaroTCAa JOPOKKHU. Onn HYMEPYIOTCA HaUMHaA C 0 (nep—

BBI CJTOW MEIW HAXOJUTCS CBepXy) U 3aKaHumBasi 31 (HrokHUMI). Tak Kak KOMIOHEHTH He MOTYT MOHTHPOBATHCS HA BHYTP €eHHHUX

cjosax (Homepa oT 1 1o 30), To Tonpko cnou O u 31 cUUTaIOTCS CJI0SIMH KOMIIOHEHTOB.

HasBanue mo6oro ciiost Mei MOXHO penakThHpoBarh. Clion MeIy UMeIT 0coOble aTpuOyThl, KOTOpPbIe MOTYT OBITh TOJIE3HBIMU

IpH UCIIOJIb30BAHMH CTOPOHHEI'O TPACCUPOBIINKA Freerouter. HaanMep, HazBaHue 0-ro cjos 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 CIOU

12 TexHMYECKHX CJIOEB UIYT NapaMU: OOUH BEpXHUI, BTOPOH HWKHUNA. VIX MOXHO pacno3HaTh 1O npedukcam B Ha3BaHusx “F.”
(ot anrn. Front—mnepenauit) u ”B.” (ot anrn. Back — 3agnmit). [Ipu nepemerieHny mocaloyHOTO MeCTa Ha IMPOTHBOIOIOKHYIO
CTOPOHY IIAaTHI, JIEMEHTHI U3 KOTOPBIX OHO COCTOMT (KOHTAKTHbIE IJIOINAIKY, IpahuIecKre JIeMEHTHI, Ha/INICH) aBTOMAaTUYECKU

OTpaXaloTCAd U MEPEMEIAIOTCA Ha MapHbIC CJIONU, COOTBETCTBYIOIIIUE NCXOHBIM.

[Tapbl TEXHMYECKUX CIIOEB:

Kueii (Adhesive): F.Adhes nu B.Adhes
OHM KCTIOJNIB3YIOTCS ISl HAHECEHHUsI KJIesl, C MOMOIIbI0 KOTOPOro (hukcupyrTcst SMD-KOMIIOHEHTHI Ha MEYaTHOM IUIaTe.

OO6BIYHO 3TO JesaeTcs nepes Nakoi B THpaKpacHOM Mevu.

IMasabHasa nacra (Solder Paste): F.Paste u B.Paste
I/ICHOJ'ILSYIOTCH TS 0003HaYEHN A MpeaeyioB, B KOTOPbLIX JOJLKHA OBITH HAaHECEHA MasUIbHAs [1acTa Ha KOHTAKTHbIE IJIoman-
KM IIpU NMMOBEPXHOCTHOM MOHTA’KE€ KOMIIOHECHTOB ManKon METOAOM OINIABJICHUA. O6LI‘IHO, TOJIBKO KOHTAKTHBIC IJIOIIaAKK1

TMOBEPXHOCTHOI'O MOHTAaXa IoragarnT Ha 9TH CJIOU.

ITeaxorpadmus (Silk Screen): F.SilkS n B.SilkS
37O Te CJIOH, HA KOTOPBIX M300paXaloTCsi KOHTYPbl KOMIOHEHTOB. T.€. MEeCTO Ijie yKa3blBaeTCsl HOJISIPHOCTh KOMIIOHEHTOB,

0003HaYaETCsI TOUKA OTCUETA BBIBOJOB, ITOACHEHUS K MOHTAXY U T.II.

IMasubHaa macka (Solder Mask): F.Mask u B.Mask
ItH ciaou HOpMUPYIOT MasIbHYI0 MacKy. Bce KOHTaKTHBIE TUTOMIAKH JTOJDKHBI IIPACYTCTBOBATh MUHIMYM HA OJHOM CJIOE
(SMT) vnm Ha 000uX (KOHTAKTHBIE TUIOIIAAKKM CO CKBO3HBIMU OTBEPCTHSIMU), YTOOBI M30€KATh HAHECEHHUSI 3AIIIUTHOTO CJIOST

Ha KOHTaKThI.

Ob6aacts 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
C1io1 IPOU3BOJICTBA UCTIOJB3YIOTCS, B OCHOBHOM, [UIsI pa3MellieHust MH(OpMaIyu, epeaBaeMon, K IpIMepy, TPOU3BOIU-

TEJIIO II€YaTHBIX IJIaT UJIM B OTACII 110 c60pl<e.

4.2.3 He3aBucumblie TexHn4YeckKue ciom

KonTyp naartei: Edge.Cuts
DTOT CJOU BBIICIICH CHEIUAIBHO i 0003HAUYEHNs] KOHTypa TedyaTHOU mathl. JIioObie ameMeHThl (rpaduka, Tekcr, ...),
pa3MeleHHbIe Ha 3TOM CJIoe, OTOOPaKAIOTCS Ha BCEX OCTANBHBIX CIIOsIX. ICMONB3yHTe TOT CJION TOJBKO TSl N300PaKEHST

KOHTYPOB ILIaThI.

I'a66apurnr: Margin

O60o3HavyaeT 00JIaCTh MOHTaKa KOMIIOHEHTOB Ha MevyaTHOM riate (?).
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4.2.4 Cnowu gnsi obww,ero nonb30BaHUSA

TH ciion MOT'YT UCIIOJIb30BATbhCS NJIA JIIOOBIX H&Heﬁ. X MOKHO UCTIOJIL30BaTh JUTS pasMEIIEHU A TEKCTa, COACPKAIIETO MHCTPYKIIHIO
1o C60pKG, MaKe Uin JJI1 HAHECEHU A qepTexceﬁ, KOTOPBIC MOXKHO HUCNIOJIb30BATh JId CO3daHUS q)EUIOB C60pKI/I nJn 06p360TKI/I.

Ha3Banus 311X CI0EB ciiepyomue:

¢ Comments
« ECO. 1
« ECO.2

* Drawings

4.3 Bblbop pabouero cnos

BoiOpath cioi 11t paboThl MOKHO HECKOJIBKUMU CIIOCOOAMMU:

* Vcnone3ys npaBylo MaHenb MHCTPYMeHTOB (MeHenxkep CloEB).

b I/ICI'IOJ'[I)?;yH BEPXHIOO MMaHEJIb MHCTPYMEHTOB.

* C noMoIpI0 KOHTEKCTHOTO MEHIO (BBI3BIBASTCS IIETYKOM IIPABOH KHOIKH MBILLH).
* Vcnonb3ys KJIABUIIHM + U - (IPUMEHUTENIEHO TOJIBKO K CJIOSIM MEJIH).

® MCHOHLSyH 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

31eck paGoumil CI0i BHIOUPAETCS] HETIOCPEACTBEHHO.

Takxke, 0TOOpaXaloTCst TOpsiYKe KIaBUIIH ATl ePeKIIOUeHH L.

4.3.3 Bbi6op 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 BHI3BIBAETCSI AHUAJIOrOBOE€ OKHO, KOTOPOE IMO3BOJIACT BLIépaTb H€O6XOI[I/IMBII7I pa60q1/n71 CJIOH.
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Bribop o

Cuivre

Eco2.User
Edge.Cuts

4.4 Bbl6op cNoéB ons nepexonHbIX OTBEPCTUN

Ecmu B])I6paH HWHCTPYMCHT ,HOﬁaBl/ITL JOPOKKH M IEPEX.0TB. HA HpaBOfI MaHeJIM UHCTPYMEHTOB, B KOHTEKCTHOM MCHIO IOAB-

JISIETCS OIS, TTO3BOJISIONIAS HACTPOUTH MApPy CIOEB IS pa3MENIeHUs] KOHTAKTHBIX IUIOMAI0K ITePEXOIHBIX OTBEPCTHI:
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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 OIIUAU OTKPBIBAET ANAJIOTOBOC OKHO, B KOTOPOM MOKHO Ha3HA4YUTb CJIOU IJI NIEPEXOIHBIX OTBGpCTPIﬁ.

Eoifiop mapel MegHb

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

. Cuivre .. Cuivre
% OTMEHWThL Qﬁ Ok

Ilocne pasMeIeHr A IEPEXOJHOIO OTBEPCTUA, pa60q1/1ﬁ (aKTPIBH]:IfI) CJIOM aBTOMATUYECKU MEPCKIIOYIACTCS Ha HpOTI/IBOHOIIO)KHLIﬁ,

13 BHIOPAHHOM Maphl CJI0EB (€CM TOJBKO MTPU 9TOM KJIaBuila Shift He 3axaTta).

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

TpPacCUPOBKH, 6y,[ICT BCTABJICHO IIEPEXOJHOE OTBEPCTHUC.
4.5 Wcnonb3oBaHWe KOHTPACTHOrO pexuMa otobpaxeHus

STOT peXUM aKTUBHPYETCS C OMOIIbIO KHOIIKH Ha JIEBOH NMaHeIN MHCTPYMEHTOB: kf
ITpu 1CoIBP30BaHMHU TOTO PEKKUMA, AKTUBHBIN CJIOH 0TOOpakaeTcsl B HOPMAJIbHOM BHUJIE, a BCE OCTAJIbHbIE — B CEPOM LIBETE.

Ectp JBa ITOJIE3HBIX criocoba MNPUMCHEHUS:

4.5.1 Cnown menu B KOHTPACTHOM pexume

Ecnu nevaTtHas riata COCTOMT U3 6oJiee uem LICTI)IpéX CJIOEB, TOT PEXUM NTO3BOJISAET CYIIECTBEHHO IMOBBICUTH YUTaO0ETbHOCTb:

HopmanbHbIil pekKuM (HIDKHUAHA IO My BHIOpaH aKTHBHBIM):
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Pcbnew

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

W Me/Ii BBIOpaH aKTUBHBIM):

" CJIO

(HYDKHI

KoHTpacTHbIi pexum

i

G-,

2
a

4.5.2 TexHuUyecKkue cnom

, KOTOpbIe, 0OBIYHO, HE OTOOpaka-

1 IacCThl WK NassJIbHOU MAaCKU

, KOrj1a He0OXOIMMO PacCMOTPETh CJIOW MasiIbHOM

W cirydait

Hpyro

I0TCA.
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HpI/I AKTUBAIUU JAHHOI'O PEKUMaA OTOGPaH(aIOTCH MACKH KOHTAKTHBIX IINIOIIAJ0K.

HopmanbHblii peKuM (BEpXHUIA CNIOI NasyIbHON MacKy BHIOpAaH aKTHBHBIM):

Fig

KonTpacTHblii pexuM (BepXHUil CJIOH NasUIbHON MACKU BHIOPAH AaKTHBHBIM):

Fid
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naBa 5

Co3pnaHue n pepakTupoBaHue nevyaTtHom nna-
Tbl

5.1 Co3paHue neyaTHOM nnartbl

5.1.1 YepueHue KOHTYypa neyaTHoOM nnartbl

Jlyuie Bcerjia HAUMHATH CO3/IAHUE TTEYATHOH IJIATH C YepUYeHHs e€ KOHTYpOB. DTOT KOHTYpP M300paxaeTcst KaK MoCe/loBaTellb-
HOCTb TPSIMBIX OTpe3KoB. Beibepure Edge.Cuts B KauecTBe pabouero ciiosl U UCHOJIb3YiTe MHCTPYMEHT Jobasumbe zpaghuueckyro
AUHUIO UAU NOAUZOH U151 N300paXeHHst KOHTYPOB. [1py 9TOM, IEeTYOK MbIIH A00ABIISAET BEPIIKHY, 2 JBOWHOM IIEIYOK 3aBepIIaeT
JuHUO. ITnaTel OOBIYHO MMEIOT TOYHBIE pa3Mephl, IO3TOMY OTCJIEKMBAHUE KOOPIMHAT Kypcopa, IPH YepueHUd KOHTYpa, OyayT
OYEHb M0J1e3HbL. [IoMHHTE, OTHOCHTEbHBIE KOOPAMHATH MOKHO COPOCHTH B JTI000 MOMEHT HaxaTveM KiaBumu [Ipobern, a enu-
HUILIBI N3MEPEHHS NIEPEKITI0YAIOTCS C MTOMOIIBI0 KoMOnHanuy Kiasuil Ctrl-U. OTHOCHUTE bHbIE KOOPIWHATHI MO3BOJISAIOT JOOUTHCS

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

1. Boibepute uHCTpyMeHT Job6asums zpaghuueckyro okpyxrcHocms Wi Jobasumse epaguueckyio oyey
2. IleauKkoM MBIIIN YCTAHOBUTE IIEHTP OKPYKHOCTU
3. Tlepemernasi Kypcop MBIIIH 3a/IaliTe HEOOXOIUMBII paanycC

4. Emg oJHM MIETYOK MBIIIH 3aBEPIIUT CO3JaHIE OKPYKHOCTH

3ameuyaHue
TOHLU,I/IHy NNHUN KOHTYpa MOXHO M3MEHATb B MMaBHOIN0 UM KOHTEKCTHOIO MeHo (peKOMeH,D,yeMaFI TONwnHa = 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 siBnsieTcs ero mummopt u3 ueprexa B (popmate DXF.

TO CBOMCTBO JAET BOBMOXKHOCTh CO3/1aBaTh 0oJiee CIIOKHbIE KOHTYPBHI [IE€YaTHBIX IUIAT, YEM T€, KOTOPbLIE MOKHO CO34aTh C IIpUME-

HEHHEM MHCTPYMEHTOB Pcbnew.

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

5.1.2.1 MoparotoBka Yeptexa DXF onsa umnopra B KiCad

ITpu ummopre aitnos B popmare DXF He noagep:xusaioTcs Takue 31eMeHTs! Kak JIomanas nuausa u daamnc. IToatomy nepen
ucnospzoanreM DXF-daiinos B KiCad, Heo6x0quMO BBIIOJIHUTH HEKOTOPbIE ONEpaIvy IS TOJATOTOBKH K MIMIIOPTY.

J1s1 9THX LieJIed MOKHO Mcnojib3oBaTh LibreCAD.

Ha nepBom starie Bce Jlomansbie HnM HeoO6xoquMo paszaesutsh (Paspymmts) Ha npoctbie oTpesku. B LibreCAD BrimosHuTe

CIIeTyIoIHe IeHCTBHS:

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

4. Haxwure kiaasuiry ENTER.

Ha crnenyromem sTane cioxHble KpUBbIE, TaKHE Kak DJUIHIIC, HEOOXOIUMO Pa3ieNnTh Ha KOPOTKHUE OTPE3KH NMPSAMBIX JMHUH, U3
KOTOpBIX 00pasyeTcs HykHbII 31eMeHT. [Togo6HOE peobpa3oBaHie MPOUCXOANT aBTOMATUIECKH NpH coxpaHeHnn DXF-gaiina B
dopmare DXF R12 (Tak kak 310T (hopmat He noanepxuBaeT cioxHbie Kpusble, CAIIP npeoOpasyer cerMeHThl B BUIE OTPE3KOB.
Hexotopsie CAIIP umMeioT BO3MOXHOCTh HACTpaNBaTh KOJIMYECTBO WM JUTMHY oTpe3KoB). B LibreCAD jyiiHa oTpe3koB BeIOpaHa

HpI/ICMHCMOﬁ IJIA UCII0JIb30BaHUA B I/I306pa)K€HI/II/I KOHTYPOB IeYaTHOH IJIaThl.
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B LibreCAD BoImoTHATE ClIeIyIONIHe IeHCTBAS 1T 9KcropTa (aiina B popmare DXF R12:

1.

2.

B menio ®aiin Beioepute COXpaHUTh KaK...

B omanore coxpaneHus aiiiia BeIOepHTe THIT (haiiiia st COXpaHeHus (B CaMOM HH3Y AWAJIOTOBOTO OKHA). HyKHBIN BapuaHT
— Drawing Exchange DXF R12.

Ecnu HeoOxomumo, u3MeHnTe uMs (paiyia B COCeJHEM TOJIe.

Haxxmure kHonky CoXpaHHUTh.

Teneps DXF-caiin roros ana ummnopra B KiCad.

5.1.2.2 Wmnopt DXF-cpannos B KiCad

Crnenyroiye MHCTPYKIIMU ONUCHIBAIOT Mpotiecc ummnopta noarororieHHoro DXF-gaiina B KiCad B kauecTBe KOHTYypa IiaThl. 3a-

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

ITpu ucronb30BaHUU “00BIYHOTO” PEKMMA OTOOPAKEHUSI:

. B menio ®aiin Boibepute nogmeHio Ummnopr, a B uém nynkt DXF cpair.

B nnanorosom okHe Boioop DXF chaiisia ¢ nomoinpio kHonku O630p BeiOepuTe noarotonenHbii DXF-daiin s umnopra.

. C momorpio mapamerpa Pazmecmums Hauanrvryio mouky (0;,0) DXF: ykaxuTe MECTO AJIs1 pacHOJIOKEHHUS Hadaia KOOPIMHAT

n3 DXF-aiina no oTHOIIEHMIO K Havyaly KoopauHaT nedaTHoi mathl (B KiCad Havano KoopiMHaT pacnosaraercs B Bepx-
HeM JieBoM yri1y). I1pu BeiGope Bapuanta Ilo3uiyus onpedeseHnas noav3osamenem, BBEIUTE COOTBETCTBYIOIINE KOOPIUHATHI

B oy [lo3uyus no X, Iozuyus no Y.

B noste Caoii BEIOGepuTe ci10¥ KOHTYpa nevaTtHo mwiatsl 41 nmmnopra— Edge.Cuts.

. Haxwvmre OK.

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

1.

2.

B menio ®aiiu Beidepute noamvenio UmmopT, a B HéM nyHkT DXF cpaii.

B auanorosom okae Beioop DXF daiiia ¢ nomoripio kHonku O630p Beidepute noAarotosieHHbin DXF-daiin a1 ummnopra.
3HaueHue napamerpa Paszmecmums nHauanvryio mouky (0,0) DXF: He UMeeT 3HaUeHUsI B 3TUX PeXKUMax.

B nonie Croii BbIOepHTE CJI0K KOHTYpa NeyaTHO! miathl i1 umnopra— Edge.Cuts.

Haxwmute OK.

KoHTyp 3aKkpenuTcst Mo KypcopoM M ero MOXHO TepeMeniaTh MO MO0 MeYaTHOM MUIaThL.

. C moMoIplo meT9Kka MBI KOHTYD pa3MelIacTCsd Ha reyaTHOM TuIaTe.
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5.1.2.3 [pumep umnoptuposaHHoro DXF-KoHTypa

3nech NpUBeIEH MpuMep umnopra koutypa uz DXF-aiiia, KOTOPBIH COOEPKUT UTUNTUIESCKUE IJIEMEHTHI, TPeoOpa3oBaHHbIC B
MOCJIE/IOBATEIBHOCTh KOPOTKHX MPSIMBIX OTPE3KOB:

5.1.3 CuuTbiBaHMe cnucKa uenein, coOpMUPOBAHHOIO U3 CXEMbI

C
oy,

Haxmure KHOIIKY JJIA BBI3OBA OUAJIOTOBOI'O OKHA 3arpy3Ku CIIUCKa ueneﬁ:

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 (paiisy criMcka Here B 3aroJIoBKe OKHa yKa3aH He BEPHO, BhIOEpHTE NPAaBUIIbHBIN, UCIIOJBb3Y s KHONKY O630p.
3atem [Ipouumaiime 3TOT CIIUCOK 1ieTield. Bce mocagouHble MecTa, He 3arpy:KeHHbIE 10 CHX IO, MOSABSATCS HAJOKEHHBIMU JIPYT HA

apyra (nanee OyzieT MoKa3aHo Kak X MOKXHO Pa3MeCTHTh aBTOMATHUYECKH).

Ecnu emie HM OHO TOCaJIOUHOE MECTO He ObLITO PpasMEIIE€HO, TO BCE 3arpyKE€HHbIC MMOCAAOYHBIE MECTa MOABATCS Ha MeYaTHON
Ij1aTe B OAHOM MECTE, B PE3YJIbTATE YEro UX 6yI[CT CJIO)KHO pa3/IMvUTh. Ho nocago4YHbIE MECTa MOKHO aBTOMATUYECKU PA3MECTUTD
(I/ICHOJIL3yH KOMaHy TI'nobanvroe nepemeuierue u pasmeuieHue N3 KOHTEKCTHOI O MCHIO). I[EUIGC TNOKa3aH NpUMEP aBTOMATUICCKOI' O

pa3MeIleHus:

ALZE1LBFEeRE
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3amevaHune

Echm B nnary OblN BHECEHbI U3MEHEHUS B BMOe 3aMeHbl Thna nocago4yHoro Mecrta (Hanpleep, BMECTO pe3uncrtopa
moLHocTbio 0.125 BT HyxHO ycTtaHoBuTb peauctop 0.5 BT) ¢ nomowpsto CvPcb, To Pcbnew yoannt ctapoe nocanoyHoe
MecTo nepeq, nobasneHnem Hosoro. OfHako, MOCanoYHbIE MECTA MOXKHO JIETKO MEHSTb UCMONb3Ys AUanor penakim-
poBaHUA CBOWCTB NOCaa04HOro MecCTa, KOTOprI7I BbI3blIBAETCA N3 KOHTEKCTHOIO MEHI0.

5.2 PepakTtupoBaHue ne4yaTtHom nnarhbl

OueHp yacTo NpUXOAUTCA PEAAKTUPOBATH MEYATHYIO IUIATY ITOCJIC BHECCHU S U3MEHEHUH B CcXemy YCTpOﬁCTBa.

5.2.1 TMMocnepoBatenbHOCTb OENCTBUN

1. CchopmupoBaTh HOBBIN CIIMCOK LIETIEN HA OCHOBE M3MEHEHHOU CXCMBI.

2. Ecmu nipu 5TOM ObLIH T0OABJIEHBI HOBBIE KOMITOHEHTHI, CJIEAyeT HA3HAYMTh UM COOTBETCTBYIOIIHE TOCAOYHBIE MECTa B
CvPcb.

3. CuyutaTh CO3HaHHBIN CITHUCOK Lienei B Pcbnew.

5.2.2 YpaneHue noBpeXAOEHHbIX AOPOXEK

Pcbnew MoxkeT aBTOMaTHYECKH YAQIATb JOPOKKHU, KOTOPBIC ITOCTIE BHECEHHBIX U3MEHEHUH CTAJIN Heq)eKTHI)IMI/I. I[J'[f{ 9TOI'0 HY’KHO
YCTAaHOBUTb OTMETKY HAIIPOTUB ITYHKTA Yoarumo IJIA TapaMeTpa Henooxkaouennvie aOPOJiCKM B JHUAJIOTOBOM OKHE CUHTBIBAHHUA

CIIMCKa IIEMEN:

HenogknwoyeHHLEe JOpOMKA
OCcTaBATE

@® |Yoanuts

Tem He MeHee, 3a4acTyl0 TaKve JOPOXKKHM MOXHO OBICTPO MOIpPABUTh BPYUHYIO ((DYHKIMSI MPOBEPKU MPABWJI MPOSKTUPOBAHUS

TIO3BOJISIET X OOHAPYKUTD).

5.2.3 YpaneHue KOMMOHEHTOB

Pcbnew MoxkeT yJauTh MOCaI0YHOE MECTO, €CJIM COOTBETCTBYIOIINI €My KOMITOHEHT ObLT YIaNIEH B cxeMe. DToi (PyHKIMEH MOKHO

YHOpaBJATh.

praBJ’[eHI/Ie HYXKHO IIOTOMY, YTO 4aCTO MOCAJOYHbIE MECTa (TaKI/IC KaK OTBEPCTUSA JId KPEIJICHUA IeYaTHOI l'IJ'[aTbI) ,HO6EIBJ'IH]OTCH

Ha IMEeYaTHYIO IJIaTy 1 HUKAK HE OTPAKaAIOTCA Ha CXEME.

LononHWTENLHLIe Nocad.MecTa
OCcTaeUTE

@® |YoanuTs
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Eciu napametp ”JJonoHUTEIbHBIE T0CA/I.MECTa” HACTPOEH TaK, TO MOCAJOUHbIE MECTA, U1l KOTOPBIX He HAUAETCS COOTBETCTBYIO-
IIero KOMIOHEHTA B CITHCKE Lierneil, Oy/ieT y1anéH, Mpy yCIOBUM 4TO OH He “3a010kupoBan”. OTIMYHBIM pelieHneM Oyaet 3a0710-

KHPOBaTh Bce “MeXaHUYECKHe” Mocal0uHble MecTa:

MepeMelleHMe U pa3MELLEHWE
CeobopHo

336noKMpPOBaTE KOHT.MA.

{® |3abnokMpoBaThL Nocafd.MECTO

5.2.4 3ameHa nocaao4HbIX MeCT

Ecmu nocagouHoe MecTo ObUTO 3aMEHEHO B CITUCKe Tietiei (¢ moMorpio CvPeb), 1 eciii OHO yke pacriofioxkeHO Ha TIeYaTHOH TUiaTe,
TO Pcbnew He Oyzer ero MeHATh [0 TexX MOp, MOKa Mapamerp 3amena nocad.mecma He U3MEHUTCS B IMAJIOrOBOM OKHE YTEHUsI

CITHCKA LIETeNn:

3ameHa nocag.MecTa

@® OcTaeuTe

MameHnTe

3aMeHUTh I0CaJOYHOE MECTO (HallpUMep, YCTAHOBUTH PE3UCTOP OOJIBIIEro pa3Mepa) MOKXHO HEITOCPEACTBEHHBIM PeIaKTHPOBAHU-

€M €ero CBOMCTB.

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

WHoraa npuxonurcs MeHATh 0003HAUeHUsI KOMIIOHEHTOB O3 BHECEHH ST IPUHLIMITMAIBHBIX M3MEHEHUI B CXeMy (MMEIoTCs B BULLY
o6o3Hauenus tuna RS, U4 u 1.1.). U, cnenoBarenbHO, B IEYATHOH MJ1aTe HUYETO UCTIPABIIATH He HEXHO (KpOMe MapKUpPOBKHU Ha
cioe menkorpagun). Ho npu aToMm, cBsI3b MEX/y MOCAIOYHBIM MECTOM M KOMITOHEHTOM BBHITIOJIHSIETCS TI0 ero 00o3HavyeHuo. B
TaKMX CUTYyalUsIX HYKHO MCIOJIb30BaTh Bpementvle memKky B JUATOTOBOM OKHE UTEHMs CIMCKa IIeNell HeloCpeJCTBEHHO Mepes

CUUTBIBAHUEM:

Buibop nocag.mecTa
OBo3Ha4YeHne

® |BpemerHan MeTka

HpI/I BLI60pe JAaHHOI'O napameTpa, Pcbnew Gonblne He OIIpeaeIACT MMOCaa0YHbIE MECTa IO 0603Ha'~I€HI/HO, BMECTO 3TOI'O OH HC-
TOJIB3YET BPEMEHHBIE METKH. DTH METKU CO3JaI0TCA aBTOMAaTHUYCCKHU B Eeschema (OHI/I COCTOAT U3 BPEMEHU U JaThl HO6aBH€HI/Iﬂ

KOMIIOHEHTA B CXEMY).

BHuMaHue

Wcnonb3ys aToT napamMeTp Hy>XHO BbiTb OCTOPOXHBIM (CHavana coxpaHsiite doaiin!). MotoMy YTO Npoueaypa
@ YCNOXHSETCSA NPW NCMONb30BaHNM KOMMOHEHTOB, COCTOSLMX N3 HECKOMbKUX YacTel (Takmx kak 7400, conep-

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

npuMepe ¢ 7400, y yeTbipéx eé yacTein byneT oaMHaKkoBas MeTka). TeM HE MeHeE, BPEMEHHbIE METKM 0BbIYHO

MOMOratoT pewnTb NPobnemMbl Npy N3MEHeHU 0603HAYEHNIA.
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5.3 3aMeHa nocapo4yHbIX MeCcT Ha neyaTHOW nnare

3aMeHUTh I0CaJOYHOE MECTO (I/IJ'[I/I HECKOJIBKO HO,I[O6HI)IX HoCaJOYHBIX MCCT) Ha Ipyroe MO XHO OY€Hb IIPOCTO:

1. I[Ba)K,HbI H.léIIKHI/ITC 0 MOCaJ0YHOMY MECTY, YTOOBI OTKPBITh AUAJIOTOBOE OKHO PEAAKTUPOBAHUA CBOICTB mocaJ0o4YHoro Me-

cra.

2. Haxwmure kHONKY MI3MeHUTDH 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 IOCAA0OYHOIo0 MECTa 1 Bbl6paTb OJIVH U3 BApUAHTOB:

¢ N3meHuThH mocaa.MeCcTo Ha XX UId TEKYLIEro nocaiouyHoro Mecra.
¢ NU3meHuThH mocaa.mMmecra yy Ui BCE MOCAJOYHBIX MECT TaKOI'O K€ THUIIA.

¢ N3meHnThH nmocaa.MeCcra, MMEOIMNE TAKO€ K€ SHAYECHHUE 114 BCEX ITOCAAOYHBIX MECT TaKOI'O K€ THUIIA, UMCIOIUX TaKOE XKE

3HA4YCHUEC.

¢« OOHOBHTD BCe mocaa.MmecCcra Ha mjiare aid l'[OBTOpHOfI 3arpy3Ku BCEX MOCAJO0YHBIX MECT Ha IJIaTe.
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naBa 6

Pa3sMmelleHUe nocanoyHbiX MecT

6.1 lMomollb Npu pasmeLL,eHUU

Bo BpeMs NEPEMEHICHUA MMOCAJ0OYHOI0 MECTa OUYCHb MMOMOracT OTO6pa)KCHI/Ie JIMHUH CBSA3EH. DT JIMHUU 0T06pa>1<a10Tc;1, Korjga

—_

KHOIIKa ¥E C JIEBOH IIaHEe ! HWHCTPYMEHTOB aKTHBHA.

6.2 PasmelleHue BPYUYHYIO

Bribepure Hy)XHOE MM0CaJOUYHOE MECTO HaXKAaTUEM MPABOil KHOIIKM MBIIIM W BHIIOJIHATE KOMaHy [lepeMecTuTh 13 KOHTEKCTHOTO
MeHIo. [lepemMecTuTte nocagoyHoe MECTO M pa3MECTHTE €ro C MOMOIIBIO JIEBOW KHOMKHX Mbly. [Ipy Heo6x0quMocTH, ocagovHoe
MECTO MOKHO TIOBEPHYTb, OTPA3UTh WM PEIaKTUPOBaTh. 111 MpephIBaHus BBINOIHNTE KoMaHay OTMeHa U3 KOHTEKCTHOTO MEHIO

(wnu HaxMute Kiasuiny Esc).

I[anee IMOKa3aHO KaK BBIIIAOAT JIMHUU CcBsI3el noCa0YHOro MeCTta Npyu nNepeMeEIieHUn:
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IlewarHas maTa ¢ HOJHOCTBIO Pa3sMECIIEHHBIMU NTOCAA0OYHBIMUA MECTAMU MOJKET BBITJTIAACTD TAK:
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6.3 ABTOMaTMyeckKkoe pa3MmeLleHUe Nocano4YHbIX MECT

B o061ieM, nepemMeniath MOKHO TOJIBKO He “3a0JI0KMPOBaHHbIE” MMOCAI0UYHbIe MecTa. [JaHHBIA aTpUOYT MOKHO BKJIIOYATh U BBIKJIIO-
YaTh U3 KOHTEKCTHOTO MEHIO (IIPaBBIA IIETUOK MBIIIU 110 MOCAJOYHOMY MECTY) MPH aKTMBHOM PEXUME MOCAJOYHBIX MECT WU

qepe3 peaaKTop CBOICTB IoCaJO4YHOro MecCra.

Kak 6bu10 YKa3aHO B TIpebIIYyIIEM pa3jielie, HOBbIe ITOCaI0UHbIe MECTa, 3arpyKeHHbIe MPU YTEHUH CITHCKA LIeTel, CKIIabIBAITCS
B OJJHOM MeCTe Ha Ie4aTHOM IuiaTe. Pcbnew MoXeT aBTOMaTUYeCKH Pa3MECTUTh UX TaK, YTOOBI OOJErYUThb MOCIIEIYIONIMIA BHIOOD

U pa3MelleHue.

* Brmounte "PexuM nocagounsix Mect” (kHonka ¥#% ya pepxHeil maHeau UHCTPYMEHTOB).

¢ KoHTekcTHOE MEHIO npumeT CJ'Ie)lyIOL[II/Ifl BUO:

Ecmu oA KYpPCOPOM UMEETCA NOCAAOIYHOE 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 NepeMelleHme 11 pasMelleHme d_]Pa‘iﬁJ'IDKHpDBaTI: BCE nocaf.MecTa
L\ Ha4aTs OopoMKy E 33bnokvpoBaTe BCE Nocan.MecTa

v
ly Bbl60p LB DHEIEH T DICRRH ‘%’ PaznoxuTe BCe Nocag.MecTa

# Bribiop paboyero cnon Pa3noMuTe NOCaA.MECTa, KOTOPLIE ELLE HE Ha MAaTe
ABT. pasMecTUThb BCE Mocafd.MecTa
EHT]
I ABT. PA3MECTUTL HOBhIE MOCAA.MECTa

ABT. PasMECTUTE CNedylWWe Nocad.MecTa

(-R YBENN4NTE
Q YMeHBLWNTE

O MepepucoBaTh

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

K 3aKpeITh

HMH-OUT

Ecnu nop KypcopoMm HUYETO HeT:

O-I-' HalTv n nepeMecTWTL Nocag.MecTo

obansHoe NepeMelleHme 11 pasMeLleHe d_]Pa‘iﬁnDKb‘lpDBaTh BCE Mocaj MecTa
\1 HadaTs DopoMKy ﬂ 3abnokvpoBaTe BCe Nocad.MecTa

,
# Bhl60p AL PHEIEHAQPLCKRH ‘%’ PaznoxuTe BCe Nocag.MecTa

* Bribop pabovero cnoa Pa3nodunTe Nocaf.MecTa, KOTOPHIE BLLE HE Ha MnarTe
ABT. pa3MecTWThL BCE Mocad.MecTa
EHT]
=g ABT. pasMecTWTh HOBLIE Nocafd.MecTa

ABT. Pa3MecTUTE CRefywle nocad.MecTa

(-R YBENN4NTE

Q YMEHBLIMTE BHH- LT
(¥ nepepucosats : o

@ ApTomaclTab Net- (L2-Padl)

Net-| atl) t

PL-A1BELLPT
@ Bribop macwTaba » PE—ALD T

oo Buibop ceTkn "

K 3aKphITh

B ofoux ciry4asix JOCTYIHBI CJISAYIONIME KOMaHIbL:

* Pazjoxuth Bce mocaa.MecTa Mmo3BOJIAET aBTOMAaTUIECKHU Pa3MECTUTH BCE HE 3a6.TIOKI/IpOBaHHI>IG IOCaJOYHBIE MECTA. Ota

KOMaHJa OOBIYHO HCIIOJIb3YETCA IOCJIE NMEPBOro UYTCHUA CIIMCKa ueneﬁ.

* Pa3joxkuTh Bce mocaa.mMecTa, KOTOpbIe ellle He Ha IJ1aTe M03BOJISET aBTOMAaTHYECKH Pa3MECTUTh MIOCAI0YHBIE MECTa, KO-
TOpBIE emE He ObLIM pa3MellieHbl BHYTPY KOHTYpa MeYaTHOM IJ1aThl. {1 BHINOJIHEHHUS 9TOW KOMaH/Ibl TpeOyeTcsl, YTOOBI KOHTYP

IUIATHI OBLT I/I306pa)KeH, TOraa MOXXHO 6y)1eT OMPEAC/IUTh KaKUE MMOCAAOYHbIE MECTa HY)KHO aBTOMATUYECKU PA3BMECTUTD.

6.4 AsTOMaTMyeckasi paccTaHOBKa Nocaao4YHbiX MecT

6.4.1 [MapameTpbl MHCTPYMEHTa aBTOMaTU4YeCKOWN pacCTaHOBKMU

WHCTpyMEHT aBTOMAaTHYECKOM PACCTAHOBKY TI03BOJISIET PACIIPEETUTh OCaJ0YHbIe MECcTa Ha 00ENX IOBEPXHOCTSIX MEYATHOM I11a-

ThbI (HpI/I 9TOM BI)IGOp CJIoA M€Y V1A 110CaJOYHOI'O MECTa HE B])I6I/IpaeTC${ aBTOMaTI/I‘-ICCKI/I).
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OH, Takxke, BbIOupaet Jyutnyio opuentaiio (0, 90, -90, 180 rpagycoB) ajis mocagjodHOro Mecta. PaccTaHOBKa BBITOJHSETCS IO
OIpeIeIEHHOMY aJITOPUTMY ONTUMU3ALIMH, TPU KOTOPOM BHIOUPAIOTCS MUHUMAJIBHBIE [UTUHBI J1JTs1 JIMHUK COeTMHEHUS U 00eCTieun-
BaeTCs1 OOJIbINIEe MPOCTPAHCTBO TSI IIOCAJI0YHBIX MECT C OOJIBIIIAM KOJMUECTBOM BHIBOJOB. [TOPSIIOK pasMeliieHu s ONTUMHU3UPOBaH

Tak, 4TOOBI B NIEPBYIO OUYEpEIb OBLIN Ppa3sMeIEHbl OCAaJOYHbIE MECTa C HauOOJIbIIIM YHCIIOM BBIBOJOB.

6.4.2 TlMoproroBka

Pcbnew moxer PasMECTUTb MOCAAOYHBIC MECTa ABTOMATUYCCKH, TEM HE MEHEC, HCO6X0,E[I/IMO COCTABUTD IJIAH PACCTAHOBKH, TaK

KaK HU OJHa IporpaMma HE MOKET Y3HATb YCTO OKNAACT IOJIb30BATECIIb.

IMepen aBTOMATUYECKOI PACCTAHOBKON HEOOXOAUMO:

» Co3paTh KOHTYp NEYaTHOM IUIaThl (OH MOKET OBITh CJIOKHBIM, HO TOJKEH OBITh 3aMKHYTHIM, €CJIH ero (hopMa He TIPSIMOYTOJIbHAS).
* BpyuHy!0 pa3MecTUTb KOMIIOHEHTBI, MO3ULM KOTOPBIX YETKO ONpefesieHa (pa3beMbl, MOHTaXHbIE OTBEPCTUA U T.I1.).

® AHaJIOFI/I‘{HO, HEKOTOPBIC MMOCAAOYHBIC MECTA TIOBEPXHOCTHOI'O MOHTAaKa U Ba)KHbIC KOMITOHEHTDI (HaanMep, 0oJIbIIITE nocajgoy-

Hble MecTa) HeOOXO/IMMO NIEPEHECT! Ha HYKHBIN CJIOW MM Pa3MECTHTh BPYUHYIO.

¢ Ilocrie BHIIOJHEHMSI BCEX OIEpALUid TI0 pa3sMEIIeHHI0 BPYUYHYIO, STH MOCAI0UHbIe MecTa HeOOXOAUMO “3a0I0KUPOBaTh”, YTOOBI
FI-{;T

n30exaTh UX CMelleHus. B pexume mocagounsix Mect ##% | HaxkMuTe MPaBOK KHOMKOW MBIIIM Ha NMOCAJOYHOM MeCTe U Bbl-

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

Mmocago4vHoOro Mecra.

* Ilocse 3Toro MOXHO BBHIIIOJHUTH ABTOMATUYECKYIO pAaCCTAHOBKY. B PEXKUME IMMOCATOYHBIX MECT, OTKpOﬁTe KOHTEKCTHOE MCHIO U

B [IOJMCHIO I'mob6ansHOE NEPEMEIIEHNE U Pa3MEIICHUE BbIITOJIHUTE KOMAaHAy ABT. PasMeCTUTb BCE TOCAA.MECTA.

B mporiecce aBTOMaTHIECKON pacCTaHOBKH, el OTpedyeTcs, Pcbnew MokeT onTUMU3HUpPOBaTh OPHUEHTALINIO TIOCA0YHBIX MECT.
Ho, Bpaiienue GyeT BO3MOXHO TOJIBKO B TOM Cllydae, €CJIM 3TO MO3BOJICHO B IlapamMeTpax MocajgouHoro Mecra (cM. PegaktipoBa-

HMeE [TapaMeTpoB M10CaJOYHOIO MECTa).

OOGBIUHO, Pe3UCTOPHI 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 COIEpPKUT OIUH MOA3YHOK sl HOBOpPOTa Ha 90 rpagycoB M BTOPOM MOJM3YHOK Ui MoBopoTa Ha 180
rpagycoB. YcraHoBKa B 0 3ampeliaet Bpatienue, 10 — paspemiaet, IpOMeXYTOUYHbIE 3HAY€HU A OTOOPaXkaloT CKIIOHHOCTb K OBTOP-

HBbIM BpalllCHUAM.

CKJIOHHOCTb K BpAI[EHHIO MOXHO YCTAHOBUTSH MOCIIE JOOABJICHUS MOCAOYHOr0 MecTa Ha ruiaty. Ho, npeanoyruresibHee HACTpa-
MBaTh ITOT IMapaMeTp MOCAJA0YHOro Mecta B OMOIMOTEKe, TaK KaK TOTAa ero 3HavyeHue OyeT HacC/ie[0BaThCs KaXIbIA pa3 Mmpu

HUCIIOJIb30BAHUHU 3TOI'O MOCaJ0OYHOr0o MeCTa.

6.4.3 WHTepakTMBHasi aBTOMaTuyeckasa pacctaHoBKa

B rporecce aBTOMATHUYECKOM PacCTaHOBKH MOKET HOTp€6OBaTLCH ee npepBaTh (Ha)KaTI/IeM KJIaBHIIIN ESC) " IEpEMECTUTD I10Ca-
AOYHOE MECTO BPY4YHYIO. I/ICHOIIIByH KOMaHy ABT. PasMECTUTh ClIeAyomue nocaa.Mecra, MOKKHO MPOAOJIKUTL IIPOLECC aBTOMaA-

TUYECKOMN pacCTaHOBKHU C TOIO ME€CTa, HAa KOTOPOM OHa Obll1a OCTAHOBIIEHA.
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Komanna ABT. pa3MecTUTh HOBBIE 110CA]].MECTA TIO3BOJISIET ABTOMATHYECKHM PacCTaBUTh MOCA/IOUHBIE MECTA, KOTOPBIE eIE He Obl-
JIM pa3MelleHbl BHYTPH KOHTypa nevyaTHod miaTel. [Ipu 3TOM, MocagouHble MecTa yKe HaXOISIIMEcs: BHYTPU KOHTYPOB IUIATHI,

nepeMeniathcs He OYIyT, AaXe eCId OHU He 3a0JIOKMPOBaHBI.

KOMaHHa ABT. PasMeECTUTD OCAA.MECTO MO3BOJIACT 3aAIlyCTUTh aBTOMATUYCCKYI0 PACCTAHOBKY Il MOCAA0OYHOI'O MECTa, pacIioio-

KCHHOT'O IO KYPCOPOM MBI, Ja)Ke €CJIU OHO 3a6n01<1/1p0BaH0.

6.4.4 [ononHutenbHble NpUMeYaHus
Pcbnew aBTOMaTHUECKM Ompe/iessieT BOSMOKHBIE 30HBI ISl pa3MeIleHHs IIOCA0YHbIX MECT Ha OCHOBE (DOPMBI ITEYATHOU TUIATHI,
KOTOpasi He 00513aTe/IbHO J0JDKHA ObITh MIPSIMOYTOJIbHON (OHA MOKET ObITh KPYIJIOH, UIMETh BBIPE3bI U T.II.).

Ecmu nmevatHas miata He NpAMOYTroJibHasdd, KOHTYPp JOJIKEH OBIThH 3aMKHYT. Takum 06p330M Pcbnew cmoxer OIpeaeJMTb 4YTO Ha-

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

Pcbnew BbIUMCIISIET BO3MOKHBIE 30HBI JUIA pa3dMEIIEHUSA MOCAJOYHBIX MECT UCIOJIb3YA KOHTYP IIAThl, 3aTEM IPUMEPAECT KaXKI0€

10CaIOYHOE MECTO JIO 3aIl0JIHEHUsI BCeH TIJIONIaIu B nopsnake, KOTOprfI COOTBETCTBYET ONITUMAJIbBHOMY PACIIOJIOKEHUIO.
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naBa 7

YcTraHOBKa napameTpoB TPaCCUPOBKMU

7.1 Tekyuwue napameTpbl

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

MpaBKna NPoeKTMPOBaHNA | CripaBK:

-_ﬁ_- paBWna NpoeKTUPOBaHWA
ﬁ HacTpolika cnoée

1 HACTPOUTH UX B IUAJIOTOBOM OKHE ITPAaBKU MPABUJ IPOCKTUPOBAHUA.

7.1.2 Tekywue napameTpbl
TeKymMe napaMeTpbl OT06pa>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 HacTPOMKMn

K 001mum HacTpolKaM MOXKHO HOJTYy4YHUTh JOCTYIT Yyepe3 I1aBHoe MeHwo: Hactpoiiku — OOimue.




Pcbnew

64/144

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

Brernaui BUJI JUAJIOTOBOI'O OKHaA ITOKAa3aHO 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 |

Crnenymomue napamMeTpsl BIUAIOT HA JOPOXKKHU:

e OrpaHnyuThb JOPOKKHU TOJbKO M0 45°: TOpOKKY MOXHO IMPOJIOKHUTh TOJbKO o yriamu 0, 45 umm 90 rpamycos.

¢ Ucnoan3oBaTh AOPOKKH CO CIBOCHHBIMMA CEIrMEHTAMM: IIPpHU CO3JaHNH, TOPOKKa 6y)1eT COCTOATD U3 IBYX CETMEHTOB.

* Vaanutp He Mo coeAMHEHHbIE JOPOKKHU: IPH MCIPABJIEHUN JOPOXKH, cTapasi OyIeT YAISATHCS, €CIU B Hell HeT HeoOX0u-

MOCTH.

 IIpursaruBammas KOHT.IUL: IPH JOCTAaTOYHOM MPUOIMIKEHUH Kypcopa K KOHTaKTHOW IUIOIIA/IKE, OH 3aiMET MO3UIIMIO B e€

LIEHTpe.

° HpI/ITHFI/IBalOHIaH JA0POKKaA: TP JOCTATOYHOM HpI/I6J’[I/I)K6HI/II/I Kypcopa K Kparo JOpOXKKH, OH 3alMET NO3ULMIO B €r0 LIECHTPEC.
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7.3 Knaccobl uenen

B Pcbnew MOHO yCTaHOBHUTB MapaMeTphbl TPACCUPOBKY VTSI KAXKIOM LIETTH. DTU NapaMeTphl 3a1a10TCs IS TPYIIIIBI LeTeH.

 I'pynms Hierieit Ha3pIBaloOT Ki1accamiu ierieit (Netclass).
¢ [lo ymom4aHmIo Bee Lieny MpUHAAJIEKAT K Kiaccy “default”.

* TMonb30BaTesb MOKET A00ABIIATH APYTHE KIACCHI LeTel.
Krnaccom nmeneit onpenensiercs:

¢ IlupuHa KOpOXKEK, AUAMETPHI IUIOMAJI0K U OTBEPCTUI MEPEXOJHBIX OTBEPCTHIL.
* 3a30pbl MeX/1y KOHTAKTHBIMH IUIOIIAJKAMK U JOPOKKAaMH (MJTH MEPEXOJHBIMU OTBEPCTHUSIMH).

* IIpu co3nanum Wik peJak TMPOBAHUH HOPOXKKH, Pcbnew aBroMaTiyecky BLIOMpPAeT COOTBETCTBYIOIIMI KJIACC LIETH U 3a1eHICTBYET

HEO0OXO/AMMBIE ITapaMeTpBhl.

7.3.1 YcraHoBKa napaMeTpoOB TPacCUPOBKU

Bri6epure nyHKT B MeHio: [IpaBuia npoektupoBanus — IlpaBuiia mpoeKTHPOBaHMSL.

7.3.2 PepakTop Knaccos uenen

C NOMOLIBIO pPEJAKTOPA KJIACCOB HCHCﬁ MOXHO:

® HO6EIBJIHTI> 1 YOQIATH KJIIACChL ueneﬁ.

e V3MeHATh 3HAYCHUS MnapaMeTpoB TPACCUPOBKU: PA3MEPHI 3a30POB, TOPOKEK, NEPEXOJHBIX OTBCpCTI/IfI.

* I'pynnmpoBath Henu B KJIACCHI LEMEH.

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 NPoOeKTUPOBaHUS

O6H.II/IC IpaBuIa NPOCKTUPOBAHUS TTO3BOJIAIOT:

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

* YCTaHOBUTh MUHUMAJIbHO JOIyCTUMBIC 3HAYCHUS MaPpaMETPOB IJId JOPOKEK U MEPEXOIHBIX OTBCpCTHfI.

Ecmu IIpr NPOBEPKE MMPaBUJI TPOCKTUPOBAHUS 06Hapy)KI/ITCH 3HAa4YCHUE MCHBIIIC MUHUMAJIbHO JOITYCTUMOIO, 0T06pa3I/ITCH yBEIOM-

nenue 06 omudke. Bropast BKJIajika IMaoroBoro 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 9TOM IMAJIOTOBOM OKHE MOHO 3a/1aTh ~CTaHAapTHBIE” pa3Mepsl AJIs IOPOXKEK U MePEXOTHBIX OTBEPCTHIMA.

B nponecce TpaCCUpPOBKH, MOKHO BLI6I/IpaTI) 9TH 3HAYCHUSA JJId CO31aBAEMBIX TOPOKEK U MEPEXOAHBIX OTBepCTHfI, BMECTO YKa3aH-

HBIX IO YMOJIYaHUIO JJI JaHHOT'O KylacCa ueneﬁ.

ITO MOJIE3HO B HEKOTOPBIX CIIyYasiX, KOraa HeOOJIbIIOMY CErMEHTY JIOPOXKHU HY)KHO YCTAHOBHUTb OCOOYIO IIMPHHY.

7.3.4 TMapameTpbl NnepexonHbIX OTBEPCTUN

Pcbnew paboraer ¢ Tpemsi THIIaMHU NEPEXOAHBIX OTBEPCTHI:

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

* IlepexomHble MUKPOOTBEPCTHS — ITOXOKH HA TJIyXHe, HO CBSA3BIBAIOT OJWH M3 BHEUIHUX CJIOEB MeIX B OMVDKaWIINM BHYTpPEH-
HUM. OHU UCNIONB3YIOTCS [UIsl COEIMHEHUsI KOHTaKTHBIX TUIomanok BGA-kopiycoB ¢ OuikafiliuM BHYTPEHHUM CJIOEM MEJIH.

x AUaMeTp, 06LI‘{HO, OYE€Hb MaJ1 U OTBEPCTHUSA BbIIIOJIHAIOTCA C IOMOUIBIO JIa3epa.

Ilo YMOJI9YaHUIO, BCE NNIEPEXOAHBIE OTBEPCTHUA UMEIOT OJIHHaKOBbIﬁ AUaMeETp CBEpJia.

ITO AUAIOrOBOE OKHO MO3BOJISET 3a1aTh MUHUMAJIBHO JOMYCTUMbIE 3HAYEHHMs JIJIs TApaMETPOB MEPEXOHBIX OTBepCTHit. Eciu Ha
MeYaTHOH maTe OOHAPYKHUTCS TIEPEXOIHOE OTBEPCTHE C ApaMeTpaMy MEHBbIIIe, YeM JIOMyCTUMO, OyaeT chOPMUPOBAHO yBEIOM-

JiIeHHne 00 OIIHOKeE.
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7.3.5 [lapameTpbl AopoxeK

OHpC}IeIIHﬁTCSI MHHUMAJIbHO JOIYCTHMasl IMUPHUHA JOPOKKU. Ecmu Ha neyaTHOM ILIaTe 06Hapy)KI/ITCH JAOPOKKa C MmapaMeTpamMmu

MEHbIIIe, YeM JIOMYCTHUMO, Oy/ieT chopMHUPOBAHO YBeJOMIIEHHE 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:kKHO BBECTH HECKOJIBKO JIOTIOJIHUTESIbHBIX Pa3MEPOB ISl IOPOKEK U MEPEXOIHBIX OTBEepCTUil. [Ipy TpaccupoBKe JOPOKKH, ITH

3HAYCHUA MOXHO HUCIIOJIb30BATh BMECTO 3Ha‘leHHﬁ, YCTAHOBJICHHLIX I JaHHOI'O Kj1acca ueneﬁ.

7.4 TpuMepbl M YacTo UCNONb3yeMble pa3mepbl

7.4.1

LLivpuHa popoxek

Hcnonb3yiiTe MaKCUMaJILHO BO3MOKHOE U3 MPUBEIEHHBIX 3/16Ch MUHUMAJIbHBIX 3HAUEHHM.

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
MUJT 27 20 14 9 6

O6LI'-IHO, MUHUMAJIbHBINA 3a30p BbI6I/IpaIOT OYEHDb OJIN3KUM K MUHUMAJILHOMN IIUPUHE JOPOKKH.
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7.5 [lpumepbl

7.5.1 YnNpoOLLEHHbIN

* 3azop: 0.35 mm (0.0138 mroiima).

 IMMupuna gopoxku: 0.8 mm (0.0315 groiima).

* JlnamMeTp KOHTaKTHBIX TUIOHIAJJOK UHTETrPAJIbHBIX MUKPOCXEeM U nepexogubix oteeperuil: 1.91 mm (0.0750 mroiima).
* JlnameTp KOHTAKTHBIX IJIOUIAJOK JUCKPETHBIX KOMIOHEHTOB: 2.54 MM (0.1 groiima).

* IMupuna gopoxku odmmeit 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 IJIOMAAO0K IJIA UHTETI'PAJIbHBIX MUKPOCXEM: NOJIKEH OBITh TaKuM, YTOOBI ITO3BOJIUTh ITPOJIOKUTL JOPOKKY

ME>Ky BBIBOJAMU U TPH 3TOM OCTaBaJicsl JOCTaTOuHbIH 3a30p (1.27 x 2.54 MM — 0.05 x 0.1 mioiiMoB).

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

?%‘. s Al I
. S

Lafgeur
0.5mm [->197]

7.6 PyuyHasi TpaccupoBKa

B GousbIIMHCTBE CilyYaeB, JIydllle BBIIOJIHATh TPACCUPOBKY BPYYHYIO, TaK KaK TOJBKO TOT METOJ MPEAOCTABIAET KOHTPOJIb Hajl
MOCTpOEHHEM MevyaTHOH miatsl. HanpumMep, mpeanoyTuTebHee HayaTh ¢ TPACCUPOBKU AOPOKEK MUTAHUSA, CeIaTh UX JOCTaTO4-
HO HIMPOKUMH U KOPOTKHMMH, B JOCTATOYHOM Mepe OTAENIUTh MUTAHUE aHAJIOroBOM 4YacTH oT nudposoi. Ilocie sToro, HyxHO
MPOJIOXKUTb JOPOKKH, UyBCTBUTEJIbHBIE K IToMexaM. Cpey Npouux MpooiieM, IpH aBTOMAaTHIECKON TPACCHPOBKE YacTO UCOJIb-
3yeTcsl MHOTO IIepeXOJHBIX OTBepcTuil. TeM He MeHee, aBTOMAaTHUECKHE TPACCHPOBLIMKY MOTYT MOJICKa3aTh 0oJiee ONTUMAIbHOE
MOJIOKEHHE MocaJlouHbIX MecT. Co BpeMeHeM IOJIb30BaTeM MPUXOAAT K €JUHOMY MHEHHIO, YTO C TIOMOIIBI0 aBTOMaTUYECKOTO

TpacCUpPOBIINMKA MOKHO 6I)ICTp0 Ppa3BeCTU npocmole JOPOKKHU, a BAXKHBIC LICTIN JIYYIIE MTPOKIAAbIBATh BPYUHYIO.

7.7 TMomolub NpU co3aaHUU OO0POXKEK

o

Ly

Pcbnew moxer OTOépa)KaTI) BCC JIMHUU CBH3eﬁ, €CJIM KHOIIKa % aKTHBHAa.

|
-
I/IHCprMeHT I TMO3BOJISCT NOACBETUTD LICIIb (U_IGHKHI/ITC 10 KOHTAKTHOM IUIomaaKe Ui 10pOKKE, YTOOBI MOACBETHUTh COOTBET-

CTBYIOLIYIO IETIb).

[TpoBepka MmpaBuJI MPOEKTUPOBAHMS KOHTPOJIHUPYET AOPOKKH MPH MX CO3AAHMM B pealbHOM BpeMEHH. DTO He MO3BOJISIET CO3/a-
BaTh JOPOXKKU, KOTOPBIE HE COOTBETCTBYIOT YCTAaHOBJIEHHBIM IpaBuiaM. [IpoBepky mpaBuil MPOEKTUPOBAHUSA MOKHO OTKJTIOUUTh

IICJIKHYB 10 KHOIIKE, HO 9TO HE PEKOMCHAYETCA, HOHb3yfIT6Cb 3TUM TOJILKO B 0COOBIX ciIydadx.
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7.7.1 Co3paHune oopoxek

JIOpOKKY MOKHO CO3[aTh C TIOMOIIbI0 HHCTPYMEHTA \. Hosas JOPOXKKa JJOJKHA HAYMHATHCS] ¢ KOHTAKTHOM IUIOIIAIKY WA
JPYro¥l NOpOXKH, Tak Kak Pcbnew okeH 3HaTh, K KAKOW 1IEMH OHA OTHOCUTCS (YTOOBI BBIIOJIHUTD POBEPKY MPABHJI TPOESKTH-

pOBaHuUs).

ITo Mepe nBMXEHMsT MBIIIH, OPOXKA OyAET PUCOBATHCS COSAMHSIS HAYAIO JOPOXKKH C TEKYIIMM IOJIOXEHHEM Kypcopa. JJopoxk-
Ka Oy#eT HapucoBaHa MaKCHMYyM M3 [IBYX OTPE3KOB (HAIpUMep, O/IMH IO-TOPU30HTAJIM BIIPAaBO, BTOPOH MO-JUAroHajId BBEPX).

H_[CH‘{OK JIEBOI KHOIKK MBIIIU [pU TPACCUPOBKE, 3aKPECIIUT IMMO3ULHIO yIJId JOPOKKU.

Hanpagnenue nepBoro orpeska JOpOKXKHU (IO-TOPU30HTANIN WM TO-JUaroHaIn) Ha3biBaloT “HamnpasieHreM JOpOKKN” U €€ MOXKHO

A
MepeKIoYaTh C MOMOLIBIO rOpsYeil KJIABUIIY / WM KHONKON / .

_\NLN @\ﬂ

Ecnu 3axatp kinaBuiity Ctrl Ipy TpacCUpOBKe B He CTaHAApPTHOM pekume otoOpaxenust (OpenGL, Cairo), To pekum JOPOKKU
MNEPEKIIOYUTCA Ha CO3JAHHUE TOPU3OHTAJIBHOIO WM BEPTUKAJIBHOI'O CETMEHTA. HepeKmoquMe HarpaBJICHUA BJIMACT TOJIBKO Ha

JuaroHanpHbli cermMeHT. Haxatue knasuiy Shift pyu TpacCUPOBKE OTKJIIOYAET (DYHKLUIO APUMAZUBAHUA K 0OOBEKMAM.
[pu co3manny HOBO¥ JOPOXKH, Pcbnew MoKka3biBaeT JIMHAM CBSI3eH K OJKANIINM He TOAKTIOUYCHHBIM KOHTAKTHBIM TIOIMIAAKAM.

3aBepLnTh JOPOKKY MOKHO ABOMHBIM IIETYKOM MBI, Yepe3 KOHTEKCTHOE MEHIO WM TopsTyelt KiaBuiuei 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 TepemelieHue N nepetackuBaHme O0pPOXeK

Korja KHOTKA ¥ aKTHBHA, JOPOXKKY, PACIOJIOKEHHYIO IO/l KyPCOPOM, MOKHO NIEPEMECTUTh HaxxaTueM KHONKY M. Ecim HyxHO

JOPOKKY IepeTaliTh, Hy’)KHO BOCHOIB30BaThCs KiIaBuiien G.

7.7.3 BcraBka nepexonHbIXx OTBEepCTUMN
HepexonHoe OTBEPCTUEC MOKHO BCTABUTH TOJIBKO IIPU MPOKIAAbIBAHUU JOPOKKU:

* C noMoImpio KOHTEKCTHOTO MEHIO.
* HaxaTuewm ropsiueit kyiapumm V.

¢ Tlepex/I0YMBIIMCH Ha HOBBIH CJIOW MEIH C TOMOIIBI0 COOTBETCTBYIOIIEH ropsiueil KJIaBUIIIH.

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

HYXHO JOMOJHUTEJIbHO HUYETO HAXKUMATh [JI1 BbIXOAa U3 PEKUMA TPACCUPOBKU.

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

Eciu mienkHyTh M0 JOPOXKKE WM KOHTAaKTHOM Iulommaake, Pcbnew aBromariuecku BhIOEPET COOTBETCTBYIOIIMIA KJacc LieTei, a

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

Kak 6b110 MIOKa3aHO paHee, 06HII/IC IpaBuJia NPOCKTUPOBAHUA MMO3BOJIAIOT CO3JaBaTh JONOJTHUTEIbHBIE Pa3MEPDI I JOPOKEK U

MEPEXOHBIX OTBepCTI/Iﬁ.

* ['opH3oOHTAIbHYIO NTaHEIb MHCTPYMEHTOB MOKHO UCIOJIB30BaTh 1151 BHIOOpa pa3MepoB.

e Ecmu kHOmKa \ AKTHUBHA, IIUPUHY TeKyH.[Cﬁ HOPOKKHU MOKHO BbI6paTb N3 KOHTEKCTHOI'O MCHIO (IIOCTyHHO TaKXe U IpU

CO3[IaHUM JOPOKEK).

 [lonp30BaTesb MOXET UCHOJIL30BaTh KaK 3HAa4YC€HU A, YCTAHOBJICHHOC IJI JaHHOI'O KJjlacCa, Tak U U3 Ha6opa JOITIOJIHUTCJIbHBIX.
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7.8.1 Wcnonb3oBaHWe ropM3OHTaNbHON NaHEN 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 1opoxky. CHUMBOI * yKa3blBaeT Ha CTaHIAPTHOE

3HAYCHUE [JIA TEKYIIETO Kj1acca LieTie.

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

BCErZia pacrioyaraeTcs CTaHJapTHOE 3HAUeHHe JJIs TEKYIIEero Kjacca
ueneit. [Ipoune 3HaueHus GepyTcs U3 CIUCKA, YKa3aHHOTO B OOIIMX

npaBWiIax MPOEKTUPOBAHUA.

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

CTaHAApPTHOE 3HAYCHUE 1A 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 {q'l%or"ﬁbégcc }1'3516opa pa3MepoB MepexoaHbIX oTBepcTHid. Ha meproit

MO3ULIMH CIUCKA BCETa PacIoaraeTcs CTaHAapTHOE 3HAUeHNe 1
TeKyIero kiacca neneil. [Ipoure 3HaueHHst GepyTcs U3 CIIMCKA,

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

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

JOPOXKHU Oy/IET YCTAHOBJIEHA PABHOW IMPHUHE CYLIECTBYIOIIEH.

CeTka: 0,6350 mm (25,00 munc) 2
Bri0op 1m1ara ceTku.

MacwTab 10,00 -

Bribop maciiraba.

7.8.2 WMcnonb3oBaHMe KOHTEKCTHOro MeHIo

3IICCI) MOXHO BbI6paTL HOBBIU pasmMep 1A TpaCCUPOBKU UJIM UBMEHUTDL CO3JaHHBLIE 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 HU3MEHUTDb pa3MEpPbl HECKOJIBKUX MEPEXOIHBIX OTBepCTI/Iﬁ (I/IJ'[I/I IlOpO)KeK), JIy4dlie€ BCEro UCIoJb30BaTh ONpeac-

JIEHHBIE KJIACCHI JJIA L[er[eﬁ, KOTOPBIC HY)KHO PEAAKTUPOBATh (CM. ro0aabHOe pe,HaKTI/IpOBaHI/Ie).
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7.9 PepaktnpoBaHue N 3ameHa OOpPOXeK

7.9.1 3aMeHa [OPOXKMU

OueHb yacTo TpedyeTcsi IepeprucoBaTh JOPOKKY.

HoBas noposxka (B mpoliecce co3aHus):

Ilocne 3aBepiieHus:

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

7.9.2 [nobanbHoe penakTMpoBaHue

)Iuanorosoe 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, OTHOCAIINECH K:

o Texymieit menu.

¢ 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 TPAaCCUPOBLLLUK

VHTepaKkTUBHBII TPACCHPOBILKK ITO3BOJISET OBICTPO 1 3(DPEKTUBHO pa3BOAUTH IIEYATHYIO TUIATY CABUTAs CYLIECTBYIOIINE JOPOXKKU

nim O6XOI[H 9JIEMEHTBI, PACIIOJIOKEHHbBIC Ha ITYTU HOBOU HOPOKKH, KOTOPYIO H606XOHI/IMO MPOJIOKUTD.

HO,II,HCp)KI/IBaIOTCH TaKHC PEKHUMbI:

® HOHCBCTKa CTOJKHOBEHHH — MOACBECYMBAIOTCA APKUM 3€JICHBIM LIBETOM BCE HpO6II6MH]>I€ 06L€KTLI, MpEenATCTBYIOIUE HOP-

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

o OﬁXO,ﬂ ﬂpeHﬂTCTBl/lﬁ — TPACCUPOBIIMK ITPOKJIAAbIBACT JOPOKKY 06XOHﬂ MpenATCTBYA, BbIACPKNBASA BEJIMYNHY MUHUMAJIbHO

AO0IyCTUMOTIO 3a30pa.

8.1 Hacrtpowka

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

* IlapameTpsnl 3a30pa — 1151 yCTAHOBKH BEJIMIMHBI 3330pa OTKPOUTE AUAIOTOBOE OKHO [Ipasu.na npoexmuposariusi 1 yOSAUTECH,

YTO 3HAYCHUE IO YMOJIYAHUIO YIOBJIECTBOPACT 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 pexxum oroopaxenuss OpenGL — BoiGepute 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 TpaccupoBKa DOpPOXKHU

,HJ'[FI AKTUBAllUM MHCTPYMEHTA TPACCUPOBKU HAKMUTE KHOIIKY U Hmepalcmuel-tbui mpaccuposuuk \-\ WM HAXXMUTE KJIaBUIITY X.

Kypcop npumert hopmy KpecTa 1 B CTpOKE cTaTyca MOSBUTCS HA3BaHNE MHCTPYMEHTA.

JIJ1st yCTaHOBKM Hayaia JOPOXKKHU IIEIKHUTE Ha JTI000OM 00beKTe (KOHTAKTHOM IJIONIA/IKe, JOPOXKKE UM MEPEXOJHOM OTBEPCTHH)
WIM HaXMUTe KjaBuiny X emié pas, MOojBeAs KYpcop MBI K OJHOMY U3 3TUX 00beKTOB. II[euok JIeBOil KHOMKY MBIIIU HJIA

HakaTve KjiaaBumuy X HaJ IyCTbIM MECTOM IeYaTHOM IJIaThl CO3aCT JOPOKKY HE NPUHAJICKAIIYIO HU K OJIHOﬁ u3 uenei/’l.

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

K UCXOOJHOMY COCTOSHUIO.

[Ier9oK MBIIM IO KOHTAKTHOM IUIOMAAKE, JOPOXKKE MM MEePEXOTHOMY OTBEPCTHIO, TIPUHAICKAIIEMY TOU K€ LIeNH, 3aBEPIIAT
TpaccupoBKy. IIleqyok MbIM Ha MyCTOM MecTe 3apUKCHUPYET CETMEHT JOPOXKU B 3TOHM TOUYKE U TPACCUPOBKA JOPOXKKU MPOJOT-

KHUTCA.




Pcbnew 77 /144

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

Haxatue xnaBuim V umm BI>I60p IIYHKTa Pazmecmums ckeosroe nepex.ome. U3 KOHTEKCTHOIO MEHIO, B IIPOLIECCE TPACCUPOBKU
HOPOKKU, }1068.BI/IT NEePEXOJHOE OTBEPCTUE B KOHEL JOPOKKU. Hepexouﬂoe OTBEPCTUEC HE 3aKPEILIACTCA, €0 MOKHO NNIEPEMEIIATD.
HOBTOpHoe HakaTye KJIaBuI V OTMEHUT BCTABKYy NEPEXOJHOIO OTBEPCTUS. H.le)'[‘-IOK MBIIIH B JIIOOOM MOoAXOAAMEM MECTE 3aKpe-

AT MIEPEXOAHOC OTBEPCTUE U TPACCUPOBKA ITPOAOKUTCSA (CCHI/I TOJIBKO KJIaBHUIIIa S/’llf 1 HE 3a>1<aTa).

Haxatue knaBuim / uam BbI60p ITYHKTa Hepercmormmb noaoditcerue ()OPOJiCKIu N3 KOHTEKCTHOI'O MEHIO M3MEHUT HaAIIpaBJICHHUC

MEPBOro CErMeHTa JOPOKKH U3 OPTOIrOHAJILHOI'O B IMArOHAJIbHOC.

3ameuaHue
Mo ymonyaHmio, TPACCMPOBLUMK CTPEMUTCS K LIEHTPY UM OCK anemMeHTa. 97O NoBeAeHNEe MOXHO OTK/YMTb, HaXas
knaevwy Shift B npouecce TpaccnpoBku Unn Bolbopa anemMeHTa.

8.3 HacTtpo#ka WnpuHbI AOPOXKU U pa3Mmepa NepexonHbIX OTBEPCTUN

Cyl1iecTByeT HECKOJIBKO CIIOCOOO0B MPe/IBAPUTENBHOTO BHIOOPA Pa3MepoOB JOPOKKHU WM IEPEXOJHOTO OTBEPCTHS HJIM UX HACTPOUKHU
B TIpoIIecce TPACCHPOBKU:
* Hcnonp3oBath crangaptaele ropsune kiasumy KiCad.

* Haxatp knapurry W wim BHIOpath [1o1b3. pazmep 0opodcku/nepex.oms. U3 KOHTEKCTHOTO MEHIO JIJIsT BBOJA COOCTBEHHBIX pa3-

MEpPOB JOPOKKH U IEPEXOAHOTO OTBEPCTUA.

o BLIGpaTL MMpeABAPUTEIIbHO HACTPOCHHOE 3HAYEHUEC U3 BJIOKEHHOI'O MEHIO Bbl6pamb wupuHy 0opoofc1cu/nepex. Oome. KOHTEKCTHOI O

MCHIO.

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

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

8.4 [lepetackuBaHue

TpaccupoBIIMK MO3BOJIAET NEPETACKUBATh CETMEHTHI, YIJIbl JOPOKEK U MepexoHble OTBepCTHs. [ nepeTacKUBaHUs JIEMEHTA,
IIEJIKHUTE Ha HeMY ¢ Hakatol kiasumen Ctrl, nomecture Hag HUM Kypcop 1 Haxmute Kiasunty G wm Beidepure [lepemausumo
00podCcKy /mepex.oms. 3 KOHTEKCTHOTO MeHIO0. [1J1s1 3aBepIleHI s TepeTacCKUBaHN IEJIKHUTE MBIIIBIO B HY’KHOM MECTe, JJ11 OTMEHBI

HAXMUTE KJIaBUIILY Esc.

8.5 Hactpowuku

HOBC,Z[CHI/IC TpaCCUPOBIIMKA MOXKXHO HAaCTPOWUTH HAXAaTUEM KJIaBUIIU E v BbI60pOM ITyHKTa Hapmempbl mpaccuposuiuka N3

KOHTEKCTHOI'O MEHIO IMTPHU aKTUBHOM MHCTPYMEHTE CO3JaHUA JOPOKEK. le/l 9TOM OTKPOETCA ANAJIOITOBOE OKHO, [TOKA3aHHOE HUKE:

JloCTyIHBI Tak¥e mapameTphl:
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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 METOJaA, KOTOprﬁ 6y)IeT HCIOJIb30BATHCA TPACCUPOBIIIUKOM JIA ITPEOAOJICHUSA HpCHﬂTCTBI/Iﬁ (paCTaJ'IKI/IBaHI/IC,

00X0J U T.11.)

¢ PacrajgkuBarthb nepex.oTB. — €CJIM OTKII0YEHO, IIEPEXOAHBIE OTBEPCTHUA BOCIPUHUMAIOTCA KaK HENIEpEMEIIaeMbIE OOBEKTHI U

HX HEOOXOAUMO OOXOAUTD, 4 HE CABUTATh.

o Hepeﬂpbll"l/lBaTb gepes npenaTCcTBUsI — €CJIM BKIIOYEHO, TPACCUPOBIIUK MOIBITACTCA NMEPEMECTUTD NPENTATCTBYIOIINE 10-

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

e VnajieHue JUIIHUX JOPOKEK — yIaIsATh IIyHTUPYOIIUE JOPOKKHU MPH TPACCUPOBKE (T.€. €CIM HOBast IOPOXKKA CO3MAET CO-
e/IMHEeHue, ISl KOTOPOro yke CYLIECTBYET JApyrasi JOpOXKa, TO cTapasi opoxka Oyzer ynanena). lllyHTupoBaHue NOpOKeEK

ONpeaeIACTCA JIOKAJIbHO, TOJIbKO MEXKAY Ha4aJIOM U KOHIOM TCKyHICﬁ HOPOIKKU.

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

IMaaKW WINA MEPEXOIHBIE OTBEPCTUA, n3beras IIPA 5TOM OCTPBIX YIJIOB U IEPEJIOMOB Ha JOPOKKaX.

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

MEHTOB B OIMH POBHBII (IIpH MepeTaCKUBAHUM).

e Pazpemurs Hapymenuss DRC (Tonbko B pexume nooceemka cnmoakHoseHuii) — TO3BOJISET CO3/1aBaTh IOPOKKU, KOTOPHIE

HapymaioT npasuia npoexktuposanus (DRC).

® OHTI/IMI/ISaTop ycnimAa — onpenesiaeT BpeMA, NPeaoCTaBIAEMOEC TPACCUPOBIIUKY JI1 BBINIOJTHEHUA paC‘-IéTOB IO pacTaJIkuBa-

HUIO NN O6XO,Hy MpEenATCTBUA IIPU NPOKJIaAbIBAHUN JOPOKKHU.
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naBsa 9

Co3naHue 3anosiHeHHbIX 30H

3arnoJHeHHbIe 30HBI 3aJaI0TCS1 KOHTYPOM (3aMKHYTHIM TIOJIMTOHOM) M MOTYT COAEPXAaTh IycThle 00JacT! (3aMKHYTBIE TTOJUTOHBI

BHYTPH 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 IPOBEPKHU MTPABIIT
npoektupoBanust (DRC). 3oHa qomkHaA ObITh 3aT0JIHEHA (a HE MPOCTO CO3/1aHa) [T MOIK/TIOUYEHHS] K KOHTAKTHBIM TUIOIIAKAM.

Pcbnew B JaHHBIX MOMEHT HUCHOJIbL3YET CEIrMEHTBI JOPOKEK WJIU MOJIMT'OHBI 1J14 3alIOJITHEHUS KOHTYPOB 30HbBI.

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

CHUA I/I306pa)l<eHI/IH Ha CJ1a0bIX KOMITIbIOTEpAX. Ho B KkOHEUHOM uTOIre PE3YIbTAT BBIITIAAUT OANMHAKOBO.

B nensx YBEJIMYCHUSA IMTPOU3BOAUTEIILHOCTU, 30HBI HE 3alIOJIHAIOTCA aBTOMATUYECKU IMMOCJIE KaX10Tr0 UBMEHEHU S, a TOJIbKO:

® HpI/I BBITIOJTHCHUHN cneunaanoﬁ KOMaHIbI 1JI4 3alIOJTHEHU A 30H.

¢ Ilepen BBIIOJHEHUEM NIPOBEPKU IIPABUJ IPOEKTUPOBAHMUSL.

MenHbie 30HBI HEOOXOMIMO 3JIMBATh (IIEpPBOHAYAILHO WM TIOBTOPHO) MOCIIE PeJaKTUPOBAHUS JOPOKEK MIH KOHTAKTHBIX TUIOINA-

J0K. 30HBI, KaK MPABUIIO, MOJKJIIOYAIOTCS K OIHOM U3 Lieneil (0ObIYHO K OOIIel LIeny WK K [IMHE TIUTaHus).

B obmiem ciyvae, 41 CO3MaHMS MEIHOW 30HB HEOOXOAUMO:

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

» Co3paTh KOHTYp 30HbI (€CJIM 3TOTO HE CleJIaTh, Oy/IeT 3aroHeHa BCs I1IaTa).

* 3ayuTh 30HY.

Pcbnew crapaeTcst 3aro/HsTh BCE 30HbI 32 OJMH Pa3 U, OOBIYHO, [IPU STOM OTCYTCTBYIOT HE MOAKJIIOYEHHbBIE YIaCTKH 30H. MokeT

CJIIYUYUTHCA TaK, YTO HEKOTOPLIEC YUACTKU 30H OCTAHYTCS HE3ANOJTHCHHBIMU. 30HbI 0€3 Ha3HAYEHHON ey HE OUMIIAIOTCA U MOT'yT

COACPKATh N30JIMPOBAHHBIE o0JacTu.
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9.2 T[locTpoeHue 30HbI

9.2.1

Co3paHue KOHTYypa 30Hbl

HCHOHL3yfITe HUHCTPYMCHT m‘- AKTHBHBIM JOJIZKEH OBITh CJION menu. [locne menuka JIEBOM KHOIIKH MBbIIIH, IJ1d Ha4alia [oCTpo-

C€HUA KOHTYPA, OTKPOCTCA ANAJIOTOBOC 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 YCTAaHOBUTb BCE BO3MOJKHLIC MTapaMETPbI AJIA 30HbIL:

e llenn
e Cron

* JlapameTpsl 3a0JHEHUA

o HapaMeprI KOHTAKTHBIX IIJIOIAaJd0K

* YpoBeHb IpHOpHTETA

HaqepTI/ITC KOHTYDP 30HBI Ha YKa3aHHOM CJIO€C. toT KOHTYpD 06pa3yeT NOJIMI'OH, BEPHIMHBI KOTOPOI'O }106aBII$IIOTCH C IIOMOIIbIO

IIeTYKa JIEBOW KHOITKY MBIIIH. [JBOWHON MIETIOK MBIIIH 3aBEPIIAT CO3IaHNEe KOHTYpa U 3aMKHET ero. Ecii nepBast u mociequsis

BEpUIMHA HE pacnojiaralorca B O4HOM MECTE, TO Pcbnew Il06aBI/IT CEIrMEHT MEXK1y HUMU.

3ameuyaHue

* [Npu NOCTPOEHNN KOHTYPA 30HbI BBIMOMHAETCS KOHTPOSb MPaBUN NPOEKTUPOBAHNSI.

 Ecnu npw pasmeleHun HoBol BeplnHbl Byaet obHapyxeHa ownbka npasun NPOeKTMpoBaHus, To Pcbnew He nos-

BONUT e€ co3naTb.
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Ha cieayrounem I/I306pa)KBHI/II/I MOJKHO BUIETH IPUMEP KOHTYPa 30HbI (3aLHTpI/IXOBaHHHﬁ TOHKHMMH JIMHUAMU HOIII/II‘OH)Z

9.2.2 YpoBeHb npuoputeTa

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 3anoHeHU:

9.2.3 3anonHeHue 30H

HpI/I 3aIllIOJIHCHUU 30HBI, Pcbnew yAaJId€T BCE HE NMOAKIIOYEHHBbIE YYaCTKU MEAHBIX 30H. YT100m! MOJYYUTb JOCTYIl K KOMAaH/E 3a-

IIOJIHCHMU A, H€06XO,HI/IMO Ha’XaThb IIPaBylO0 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

BrinonsuTte koMaHgy “3anuTh 30HY” . Hike OKa3aH pe3ysbTaT 3aoHEHHUS TOJIMTOHA ¢ TOUKOM MOAKJIIOUECHUSI BHYTPH:

ITostMroH — 3T0 KOHTYp 3aIoJHeHHOH 30Hb. Ho 371€ch MOXHO BHUAETh HE3aNOJTHEHHYI0 00JacTh BHYTPU 30HBI, IOTOMY YTO OHA
HEJOCTYyIHA:

* Jlopoxkka oOpa3yer rpaHHILy

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

3ameuyaHue

Mo>HO MCcronb30BaTh HECKONBKO MOMMIOHOB 1 CO34aHus NycTbix obnacteit. Janee npveenéH 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 3allOJIHEHUEM 30HbI HY’KHO HACTPOUTD:

e PexxnM 3a7IMBKH.
* 3a30p ¥ MUHIUMAJBHYIO IIUPUHY MEIH.
» Kakum 00pa3oM KOHTAKTHbIE IUIOMIAIKH JIOJKHBI MOAKIIOUAThCS K 30HE.

* [TapameTpsl TEpMOpPa3rPy3KH.

9.3.1 PeXxum 3anonHeHus

30HBI MOKHO 3aII0JIHATh HCTIOJIb3Y A MMOJIMI'OHBI WM CETMEHTDI. Pe3yJ'II>TaT 6yl[CT OJJUHAKOB. Ecimm ITPH UCIIOJIb30BAHUM TOJIUTOHOB

UMeIoTcst IpobJIeMbl ¢ 0ToOpakeHHeM (OOJIbILNe 3aJePiKKH), HY)KHO UCIIOIb30BaTh CETMEHTHI.

9.3.2 3a3op M MMHMMarnbHas LWMpUHa Meau

XOopolIM BapuaHTOM IIPY BBIOOpE BEJIMUMHBI 3a30pa OyIeT pa3Mep Iiara CeTKH, BHIOPaHHBIN HEMHOTO OOJIbIIMM, YeM MIar CeTKH

npu TpaccupoBke. [Ipu BBIOGOpE MHUPUHBI MEAU HYKHO YOSAUTBCS, UTO OHA He OyJIeT CIIMIIIKOM MaJIOH.
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@ BHumaHue
Ecnm BbIGpaTh WUPKHY CIUWKOM BONbLIONA, TO HEBONbLINE BNEMEHTbI, TakMe Kak MOCTUKU TepMOpasrpy3ku,
HEBO3MOXHO ByneT co3patb.

9.3.3 [MapameTpbl KOHTaKTHbIX NaoLWL,anoK

KonTaktHbie IJIOAAKH, MOAKJIIOYEHHbBIC K HEIN 30HbI, MOT'YT CJIMBATHCA C Heﬁ, HUCKIIOYATHCA U3 30HbI UJIU COCJUHATHCA C IIOMOIIBIO

TEPMOMOCTOB.

¢ Ecnu koHTakTHasA riomajgka CJIMBacTCA C 30HOI71, TO IMpUINTIauBaHUE U BbIITAUBAHUE MOKET OBIThH 3aTPyAHEHO 60JIbIIION IIomaabro

MeJIf, KOTOpYIo TOTpebyeTcst IPOrpeTh.

e Eciu xoHTaKTHas IiomaJgKa UCKJIIYEHA U3 30HbI, ITIOAKJIIOYCHHUE K Hell MOXET ObITh HE OYEHD XOpOoUIrM.

— 3anuTh 30HY MOXHO OYJIET TOJIBKO B TOM ClIydae, eClH CyIIeCTBYeT JOPOKKa, KOTOpas MOIK/II0YAET 30HY K BHIOPAHHOM LISTIH.

— KoHTakTHBIE TUIOIMIAIKK HEOOXOJUMO MOJKII0YATh UCIIOJb3YS JOPOKKH.

¢ Hcnonbn3oBaHue TEPMOPA3Irpy3KU ABJIACTCA ONITUMAJIbHBIM PEIHICHUEM.
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— Konraktabie TUIOIAAKH MOAKII0YAI0TCA YETBIPbMS CETMCHTAMM JOPOKCK.

- HII/IpI/IHa CEI'MCHTOB paBHa BbI6paHHOﬁ B HaHHbeI MOMCHT IIUPUHE JOPOKKH.

9.3.4 [MapameTpbl TepMOpa3rpys3Ku

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

WKpKrHa TepMomMocTa (mm):
0,508

MOo3KHO YCTaHOBUTb JiBa IapaMeTpa:

9.3.5 Bbi6bop napameTpoB
[IupuHa Mequ [JIs1 TEPMOMOCTOB JIOJDKHA OBITH GOJIbIIE 3HAYEHNUST MUHUMATBHON IMIMPUHBI METHON 30HBL Eciu 3T0 ycioBue He
OyzeT coOJI0IEHO, TO TEPMOMOCTHI He OY/IyT CO3/1aHbI.

K TOMY K€, €CJIh BbIGpaTI) 3HAYEHUE CIIUIIKOM OOJIBIINM JJIs1 TEPMOMOCTA WUJIK 3a30pd, TO TEPMOPA3IPY3KY HEBO3MOKHO 6yHeT

CO31aTh OJid HEOOJBIINX KOHTAKTHBIX TIOAaa0K (HaHpI/IMCp, JJIs1 9JIEMEHTOB ITIOBEPXHOCTHOT'O MOHTa)Ka).
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9.4 [o6aBneHue NycTbix obnacren BHYTPU 30H

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

¢ IllenxkHnTE MPABON KHOMKOW MBIIIH MO KOHTYPY CYLIECTBYIOIIEH 30HBI.

* Bribepure nyHKT [{00aBUThH BBIPE3aHHYIO 00IACTb.

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

* Co3zpgaiiTe 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 UI3BMEHNTH KOHTYP MOXHO:

¢ Ilepemermars ero yrisl.
* Vaanars wim 1oOaBIISITH YTIIBL.

® HOPI/ICOBLIBEITI) HOBBIC YYAaCTKH 30HbBI NI 1106aanm> ITyCTBbIC 00J1aCcTH.

Ecmu KOHTYPbI OAHOTHUITHBIX 30H HAKJIAABIBAIOTCA APYI Ha Apyra, TO OHAU 6yIIyT 06L6HI/IHCHH.

:> CozgaTh yron

_|'||' MepeTalyUTs CEMMEHT KOHTYPa

Q-I-b HalTi 1 NepeMecTUTL Nocap.MecTo

k
ABTOTPACCMPOBKa @ LoBaBUTL NooeBHYI0 30Hv

Jis peaakTHpoBaHUs HAXKMHUTE ITPABOH KHOIIKOHM MBIIIM Ha YIoJl WM IPaHb KOHTYpa U BhIOEpHUTE HEOOXOIMMYI0 KOMaH/Y.

371ech yroj KOHTYpa BeIPE3aHHON 00J1acTH ObLT MIepeMeIEH:
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ITonuronst 061)C,HI/IHI/IJ'II/ICI).

9.5.1 [o6aBneHue ogHOTUMHOW 30HbI

Iporiecc noGaBieHUs] OMHOTHUITHOMN 30HBIL:
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Koneunslil pe3ysbrar:

9.6 WN3MeHeHue NnapameTpoOB 30HbI

Ecmu Haxxatp HpaBOfI KHOIIKOM MBIIIIN Ha KOHTPE 30HbI 1 BbIépaTb IIYHKT Pedarcmupogamb c80licmea 30Hbl U3 KOHTEKCTHOIO MEHIO,

OTKPOCTCA AUAJIOTOBOC OKHO I PEAAKTUPOBAHUA eé napamMeTpoB.

9.7 OKOHuYaTenbHOE 3arnoJIHeHUEe 30Hbl

KOFHH pa60Ta Hazg IeYaTHOM ILJIaTON 3aKOHYCHA, HY)KHO 3aIllOJIHUTb BCE 30HBI. IIJ'IH 9TOro:

® BI)I6epI/ITe HUHCTPYMEHT ,HO6EIBJ'ICHI/IH 30H C IIOMOIIbIO KHOITKH @'1 .

o OTKpOfITC KOHTEKCTHOE€ MCHIO Ha’)KaTUEM npaBoﬁ KHOIIKHY MBIIIH.

ki A F3aNTh W nepe3aiiTe BCe 30HL

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

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

9.8 3ameHa uenu Osisi 30HbI

[Noce BHECEHNMS UCTIPAaBJIEHUI B CXeMY, MIMEHa Iienei MoryT m3MeHuTbesl. Hanpumep, e VCC MokeT ObITh TIeperIMEHOBaHA B
+5V.

ITpu BBIMOIHEHNY IPOBEPKY MPaBUII POEKTUPOBAHNUS Ha BCEl MeyaTHOM 1iaTe, Pcbnew nposepsieT, CylecTBYIOT JIv LIETH Ha3Ha-

YCHHBIC 30HaM, WUJIA HET.

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

TO BBITOIHAETCS C TMPUMEHEHHUEM TOTO K€ MHCTPYMEHTA m‘-. Ho akTuBHBIM JOJIKEH OBITh TEXHUYECKUN CJION.

IMocne mieruka JeBO¥M KHOMKYU MBIIIH JUIST Havajia CO3JaHrs 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 I pa3MEIIEHN A 30HbI 1 HAUEPTUTE KOHTYP, KakK OBLIO OIMUCAHO paHee Jid CIIOEB MEOU.
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3ameyaHue
. ,D,Hﬂ penakTmpoBaHuAa KOHTypa I/ICI'IOJ'Ib3yI7ITe Te XXe MeTodbl, 4TO 1 Ons MedHblX 30H.

» Ecnu notpebyetcs, MoXHo AobaBnsTb nycTble obnactu.

9.10 Co3paHue obnacten 3anperta

@

AKTHUBHBIM JOJDKEH OBITH CJIOM MEMU.

Bribepure MHCTpyMEHT

IMocie mieTuKa JeBoi KHOIKY MBI B HaYajie KOHTYpa JIJIsl HOBOI 00JIaCTH 3arpeta, 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 3arperiéHHbIe JIEMEHTHI:

e Jlopoxku.
* TlepexomHble OTBEPCTUS.

e Y4acTku Menu.

Eciii B 06J1acT 3ampera OKaKeTCsl JOPOKKa WM IEePeXOoAHOe OTBepcThe, OyIeT MOKa3aHo YBeJOMIICHHE O HAPYLICHHHU IPABUII

MMPOCKTUPOBAHUS.

B CJ1yvac ¢ MEJHbIMA 30HaAMU, obJacTu 3allpeTa ¢ YCTAHOBJICHHBIM 3aIlIpE€TOM Ha YYaCTKU MEU 3aIlOJIHATHCS HE 6y,£[yT. O6nactu

3ampeTa MoAOOHBI 30HaM, TI09TOMY PEAAKTUPYIOTCS] aHAJIOTHYHBIM 00pa3oM.
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naBsa 10

daunbl ons npousBoacTea neyatHoOu nna-
Tbl

JlaBaiiTe paccMOTpUM 3Tanbl (POPMHUPOBAHKS HEOOXOUMBIX (haiiIOB AJIsT OTIIPABKH Ha ITPOU3BOJCTBO CIIPOEKTUPOBAHHON TevaT-

HOM I1JIaThI.

Bce cpaiinsl, cchopmuposannsie B KiCad, pacrnionaraoTcst B pabodyeM KaTajore, TaM e TJe pacrofioxkeH (haiiyl meyaTHOH IUIaThl

Xxxx.brd.

10.1 OkKoHuyaTenbHas NnoaAroToBKa

,HI[H CO3JaHUA BCEX HCOGXOHI/IMLIX q)al;'lJ'IOB IUI TIPOU3BOACTBA CHpO@KTI/IpOBaHHOﬁ MeYaTHON IUIaThl, HY)KHO HpOfITI/I HECKOJIBKO

IIOATOTOBUTECJIBHBIX 3TAIIOB.

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

HAJIIIHICH, PACTIOJIOKEHHOM Ha Cloe.
* Bce Haanucu Ha HYUDKHEM cJ10e (MHOTZA €ro Ha3bIBAIOT 3d0HUM WIH CO CHOPOHbL NATIKUL) HEOOXOLUMO OTPA3HTh.
 Cozpaiite 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 NOKa3aH MPpUMEP BHEIIHEIO BU1d ITUX JIEMEHTOB, 3d UCKJIIOYEHUEM 30H 3a3€MJICHUS, KOTOPBIC ObLTH CKPBITHI JIA JIy4YIIeTO

BOCIIpUATHAL
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[ s
~, LE0s u C

"

[3]
Takske IpUCYTCTBYET 1IBETOBasi MApKUPOBKa 4 CII0EB Meu: Eﬂ

) .
[l7_'colcgs pio-
i J .

10.2 OkoH4aTenbHasi npoBepkKa NpaBuN NPOEeKTUPOBaHUS

IMepen Tem kak co3gaBaTh HeoOXoaUMBbIe (haily1, KpaiiHe peKOMEHYeTCsl BBIIIOJHUTh POBEPKY MTPABHJI POSKTUPOBAHMUSL.

30HbBI 3AIIOJIHAIOTCA 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 TapaMeTpbl U 3aTeM Haxkmute KHotky “Crapt DRC”.

Ita nocneaH:s MpoBepKa yoepexkeT OT JII0ObIX HEMPUATHBIX CIOPIIPU30B.

10.3 Hauyano koopauHat B charnax cBepsoBKu

ITpu ycraHoBKe Havana KoopauHat jajis ¢aisioB poTOMAOIOHOB U CBEPJIOBKH, pa3MeIlaeTcst BCIIOMOraTe bHasi OCh B YKa3aHHOW

TouKe. Beibeprte HHCTpYMEHT J—’ Pa3mecrute BcrioMoraTeabHyI0 OCh LIETYKOM JIEBOM KHOIKU MBILIY B BHIOPAHHOM MECTe.

10.4 dopmupoBaHue cannos poTo-neyaTn

10 genaercs yepe3 MeHio Pain/YepTuth, OTKPOETCs ClEAyOIIee AUAT0roBOe 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

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

Postscript. ITpu BeiGope hopmata Postscript, IUanoroBoe 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 HaCTpOUTh MaCHITa6I/Ip0BaHI/IC JUI KOMIIEHCAIMHW TOT'PEITHOCTH 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 kaxgoro ciost Pcbnew opmupyet otaensHblii paiin, coorBetctByiomui crangapty GERBER 274X, B ¢popmate 4.6 (kaxaas
KOOpJIMHaTa B (haiijie Mpe/ICTABIsIeTCs B BUJIE JeCATH3HAYHOTO YUCHa, 4 UPhI BbIICICHBI JIJIS LIEJION YacTH U 6 — 1151 TpOOHON),

eIMHUIIAMH U3MEPEHUS SIBIISIOTCS TIOMMBI, MacinTad 1:1.

OO6bIuHO, TpedyeTcst co31aBaTh (haiiibl s BCEX CJIOEB ME/IU U, B 3aBUCUMOCTH OT TIEYaTHOM IUIATHI, CJIOH MIeJKOrpaduu, nasyibHON

MAaCKH U NasuIbHOM nacThl. Bee 9TH haiiisl MoXkHO chopMHUpOBATh 32 OJIMH pa3, yCTAHOBUB HEOOXOJUMBIE OTMETKH.

Hanpumep, i 1ByXCTOPOHHE!H I€YaTHOI IJIAThl C HAHECEHHEM HIeKorpacu, NasabHON Macky U acTel (A1 SMD-311eMeHTOoB),

notpedyeTcsi co3math 8 aiyioB (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 KOMIIOHEHTOB.

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

* xxxx-F_Paste.gbr — nasipHast macra co CTOpOHBI KOMIIOHEHTOB.
* xxxx-B_Paste.gbr — masinpHas macTa co CTOPOHBI MaNKU.

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

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

dopmar daitios Gerber:

B Pcbnew ucnonssyercs popmat RS274X Bepcun 4.6, aHrMiCKYE eUHULIBI U3MEPEHH, JTUANUPYIOLIE HyJIM OMYyCKaloTCA, BCe

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

10.4.2 ®opwmar Postscript

CraHgapTHOE pacivpeHre BHXOIHbBIX (paitnoB B popmart Postscript — *.ps. Tak ke kak u ipu BeiBoze B popmare HPGL, mporecc
(bopMupoBaHM MOKHO HACTPOUTD, YKa3aB MaclITad 1 HEOOXOAUMOCTb B OTpakeHUH u3o0paxkeHus. Eciyu B mapamerpax yka3aHo
MCIIOJIb30BaTh IICHTP JIUCTA B KAUeCTBE Havala KOOPAMHAT, TO BCE SJIEMEHTHI M300paxeHus1 OYAyT MOCTPOCHBI MO OTHOIICHHUIO K

3TOMY LIEHTPY.

Ecy 3aiaH0 3HaUeHNe TONIIMHEL [Tepa, To U300paxeHue OyaeT MOCTPOEHO C ero MpUMEHEHUEM.

10.4.3 [MapameTpbl YyepuyeHUsi

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 npyrux (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 hopmara Gerger:

Hcnomp3yiiTe pacumpenus aitnos B popmate Protel Ucnons3yiite .gbl .gtl .gbs .gts .gbp .gtp .gbo .gto BMecTo

.gbr B Ka4ecTBe pacIIMpEeHusI.

BrJtouaiite pacuivpeHHbIe aTPHOYTHI. CoxpaHsiTe pacIMpeHHbIe aTPUOYTHI B (haii.

HckmouaiiTe nasabHyI0 MacKy U3 IIEJNKOrpaduu. VY nansiite moOble 3JeMEHTH esKorpadum u3 odracren

MasUIbHOM IACTHI.

10.4.4 [pouwme chopmarbl

CraHgapTHOE pacIIMpEeHNe 3aBUCHT OT THIIA BHIXOAHOTO (haiiia.
HexkoTopble mapameTpsl HEJOCTYITHBI AJ1s1 OTAEIbHBIX (DOPMATOB.
ITporiecc mOCTpOeHKsI MOKET ObITH BBIIOIHEH C YKA3aHHBIM I10JIb30BaTe/IeM MacIITabOM M, TPU HEOOXOAUMOCTHU, OTPaXKEHO.

ITapameTpbl YepueHHs OTBEPCTUH ITO3BOJIAIOT H300paXaTh UX 3aIIOJIHEHHBIMH, C OTBEPCTHEM PEaTbHOTO AUaMeTpa U OTBEPCTUEM

MaJioro auamerpa (yao0HO NP CBEPJICHUH BPYYHYIO).

Ecmu 3a/JaHO 3HAY€HUE TOJIIIUHBI II€PaA, TO 1/1306pa>1<eHI/Ie 6y)]eT IMOCTPOCHO C €ro IPUMECHCHUEM.
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10.5 O6wume napaMmeTpbl 3a30pPOB Nasi/ibHOM MACKM U NasiyibHOW NacTbl

BCJ’II/I‘II/IHy 3a30pa MasiIbHON MaCcKU MOKHO YCTaHOBUTDb rI100aIbHO JJIA CJI0EB MasIbHOM MAaCKU U Has/IbHOM MACThI. 3a30pbl MOJXHO

yCTaHaBJIMBATh I TAKUX SJIEMEHTOB:

¢ KoHTakTHBIE TJIOAJKH.
® HOC&HO‘IHHC MECTa.

* Bce 371eMEHTHI.
U1 Pcbnew ucnosb3yeT Ux B CleAyOIIeM NOpsiIKe.

e 3HaueHue 111 KOHTAKTHBIX IJI0IAaa0K. Eciu He 3amaHo:
e 3HaveHue 1A OCafoYHbIX MecT. Eciin He 3agaHo:

¢ 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 cieaymomuee 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 Macku

O6LI‘IHO, XOpPOLIMM BapUaHTOM {BJIACTCA 3HAYCHUC omuskoe K 0.2 MM. 3HaueHue SIBIISIETCS MOJIOKUTEJIbHBbIM, IIOTOMY YTO MacCKa,

KaK MpaBuiio, OOJIbIle KOHTAKTHOM TUIOMIAIKY.
3/1eCchb MOXXHO YCTAHOBUTh MUHUMAJIbHYIO IIUPUHY MasyIbHOM MacKU MEX[y ABYMsI KOHTAaKTHBIMU ILIONIAJKaMHU.

Ecmu PpeaIbHOC 3HAYCHUE 6y,£[€T MEHbIIIC MUHUMAJIBHOT'O, IBE IJIOIAAKKN MasUIbHOM MacKu 6y,[IyT 06'LCIII/IH€H]>I.

10.5.3 3a3o0p nasinbHOM NacTbl

HroroBoe 3HaucHUE 3a30pa ABJIACTCA CyMMOfI 3a30pa MasUIbHOM HaCTHI U MPOLEHTOB OT pa3zMepa KOHTaKTHOM IJIOIIaJKH.

BemmunHa uMeeT oTpuIiaTenbHOE 3HAYEHH, IOTOMY YTO MacKa, Kak MPaBHUJIO, MEHbIIIe KOHTAKTHON TUIOIMIAAKH.

10.6 dopmuposaHue dpanyioB CBEpPIOBKU

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

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

» Kapra cBepJIoBKM MOXeET OBbITh IOCTPOEHA B HECKOJIBKHUX (popmarax.

e Oruér CBEPJIOBKU SABJIACTCA OOBIYHBIM TEKCTOBBIM (bafl)'[OM.
q)OpMI/IPOBaHI/IC 9THUX (1)317U10B BBITIOJIHACTCA C IIOMOIIBIO:

* Kuonku ”"Cozgats aiin cBepIoBKU”

¢ Ilynkra menio ®aiin/®Paiisl nponssocTa/ Pailsl CBEPIIOBKY.

I[I/IaJIOFOBOC OKHO CO3JaHUs Q)aﬁHOB 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:

,HJ'[H HaCTpOfIKPI Ha4vaJla KOOPpAUHAT UCIIOJIb3YIOTCA CIICAYIONUE TapaMETPhI:
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CUCTEMa KOOPAWHAT CBEP/IOBKU:
@® AbconoTHele

BcriomoraTensHble oci
* AOGcomOTHBIE: UCTIONB3YyeTCs a0COTIOTHAS CHCTEMa KOOPIMHAT.

* BcmomorarenbHble ocH: HCIIOJIb3YIOTCS KOOPAUHATBI OTHOCUTEJIbHO BCIIOMOTATEJIbHBIX oceﬁ, I/ICHOJIB3yI‘/JITe COOTBeTCTByIOH.II/Iﬁ

MHCTPYMEHT (Ha ITPaBOH MaHEIN UHCTPYMEHTOB) AJIS MX YCTAHOBKH.

10.7 dopmupoBaHue OOKYMEHTaLMU O NPOBOAHbLIX COeANHEHUSAX

IMpu popmupoBannu haiIoB JOKYMEHTALIMH O POBOJHBIX COCAMHEHHUSX MOKHO UCIIONB30BaTh N300paKeH s IeIKorpaduu Kak
CO CTOPOHBI KOMITOHEHTOB, TaK M CO CTOPOHBI Maiiki. OOBIYHO, IOCTATOUHO TOJIBKO N300pakeHUsI EeTKOrpapuu co CTOPOHBI KOM-
TIOHEHTOB JUIsi 0O03HAUYEHHUsI IPOBOAHBIX coeanHeHni. Ho, ecim BCE ke ucronb3yeTcs meKorpadus co CTOPOHBI alKH, TO €

HY>KHO OTPa3HTh, YTOOB! N300paXeHHe MPHHSIIO YUTa0EIbHBIN BUL.

10.8 dopmuposaHue cbannos ons aBToMaTU4eCKOU YCTaHOBKU KOMMOHEH-
TOB

STOT UHCTPYMEHT JIocTyreH B MeHIo Paiibl ponsBocTa/daiin nosumii mocag.Mect. Tak wim nHave, HU ouH (ailn He Oyzer
cOpMHUPOBaH, €ciy HEeT XOTs Obl OZHOTO MOCaJ0YHOro MecTa ¢ aTpuOyramm HopmansHo+YcraHoBieHo (cM. PenaktupoBanue
NOCaJIOUHBIX MecT). Byner co3nan oauH v aBa ¢aiina, B 3aBUCUMOCTH OT TOTO Kak OyIyT MOHTHPOBAThCSl KOMIIOHEHTHI, Ha OJHY

WM 00e CTOPOHBI. B UanioroBom okHe OyayT OTOOpaXeHbl MEHa CO3/IaHHBIX (PaiIIoB.

10.9 J[ononHutenbHble NapameTpbl YepyYeHUs

OrmnucaHHble HUKE MapaMeTphl (YacTh JUATIOrOBOrO OKHA U3 MeHio daiin/YepTuTh) MpeiocTaBisioT OOUIMPHbIE BO3MOKHOCTHU TI0
YIPaBJICHHIO [TPOLIECCOM YepueHusi. B 4acTHOCTH, OHU OUeHb I0JIE3HBI ITPY IeYaTy 0003HAYCHHH IeJKOorpaduu 1151 JIOKyMEeHTalluK

IMPOBOJAHBIX CO&HI/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 cieiyloIue mapamMeTpsl:
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UYeptuth (hopMaTHYIO PaMKy Ha BCEX

CJI04X

HobapnsaTe n3o0paxeHre (pOPMaTHON paMKH Ha KaXKJIOM U3 CJIOEB.

qepTI/ITb KOHT.IIJI. Ha CJIO€

niesKorpapun

Pazpemmre/3anpeTuTs eyats KOHTYPOB KOHTAKTHBIX IIJIOIIAZ0K Ha CJIOSIX
nrekorpagun (ec/iM B CBOMCTBAX KOHTAKTHBIX IUIOIIAZ0K OBUIO yKa3aHO 00 HX
pasMelieHuy Ha JaHHbIX cJiosx). Eciiu 3anperieHo, H1 0/1Ha U3 KOHTAKTHBIX

IUIOIIAIOK He Oy/IeT HauepUeHa.

qepTI/ITb 3HAYCHUA MTOCaA.MECT.

[o3eomser neyats Tekct SHAUYEHU A Ha croe menkorpadpum.

Yepruth 0003HAYECHHSI TIOCA/I.MECT.

ITozBonsier nedath TekcT OBO3HAYEHUS Ha cnoe menkorpadumu.

HpI/IHy)lI/ITeJ'IbHO YEPTUTH HEBUANUMBIC

3HAYEHUS W/WIA 0003HAUCHUS

[puHYIUTETHHO BRIBOAUTCS HA MeYaTh TEKCT MOJIeH (3HAYSHUS M 0003HAYCHHM S )
C HEBUIVIMBIM PEXUMOM OoTOoOpaxkeHHs1. Bmecte ¢ mapamerpamu Yepmumeo
3Hauenust nocad.mecm u Yepmumo 0603HaAUEHUS. NOCAO. MeCH. TIO3BOJISIET
CO3/1aBaTh JOKYMEHTAIIUIO 110 COOpKe 1 PeMOHTY. [[aHHbIe apaMeTphl
JEACTBUTEILHO HEOOXOAUMBI [IJIsI ITEYATHHIX IUIAT C OYEHD MAJIBIMU
koMroHeHTaMu (SMD), 94To0b1 JOOUTHCS YNTA0ETHFHOCTH JIBYX OTHETbHBIX

MOJIEN.

He 3akpeIBaTh 1IEpEX.OTB.

Y panATh MacKy ¢ IepexXOAHbIX OTBEPCTHIA.

W CKITIOUUTE COIEPIKUMOE CITOST KOHTYpa

IeYaTHOM ILIaThl C OCTAJIbHBIX CIIOEB

IIpumenurensHo k popmaTy Gerger. He no3BossieT BHIBOAUTD Tpaprueckue

9JIEMEHTHI CO CJI0A KOHTYpa IJIATHI.

HUcnonb3osats Protel pacimpenue

(aito

[pumenutensHo Kk popmaty Gerger. [1pu co3pannm (hailyioB HCIOTB3YIOTCS
crienMabHbIe paclIMpeHus i Kaxjoro daitna. Ecim oTkimoveHo,

UCTIOJIb3yeTCs CTaHAapTHOe pacipenue daitnoB Gerber — .gbr.
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naBa 11

PepnakTop nocago4yHbiX MeCT— ynpaBjieHue
6ubnmnorekamm

11.1 PepnakTop nocapo4HbiX MECT— ynpaBneHue 6ubnuorekamm

Pcbnew moxer OJHOBPEMEHHO YIPABJIATH HECKOJIbKUMU OMOIMOTEKAMMU. TaK, IpH 3arpy3ke rnocajo4yHoro Mmecra, nmomuck BeAETCS
10 BCeM OMOJIMOTEKAM M3 CIMCKa A0 T€X 1Op, IIOKa HE 6y}1€T HaﬁHGHO mocagoYHOE MECTO, COOTBETCTBYIOIIIEE 3aIIPOCY. OGpaTI/ITe

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

PenaKTop MOCAJOYHBIX MECT MO3BOJIACT CO3AaBaTh U PEAAKTUPOBATH MOCAJOYHBIE MECTA:

® HO6aBJ’[HTL " YAQIATH KOHTAKTHBIC TUIOMIAAKU.

¢ M3MeHATH CBOKCTBA (Cl)OpMy, CHOﬁ), KaK JId OTACJIbHBIX, TaK U BCEX KOHTAKTHBIX IVIONIAA0K ITOCAA0OYHOI'O MECTa.
P €JaKTUPOBATh Fpa(l)I/I‘{eCKI/Ie DJICMCHThBI (J'II/IHI/II/I, TCKCT).

e P €HaKTUPOBATh I/IH(i)OpMaL[I/IOHHLIC 110JIA (3Ha‘IEHI/Ie, 0003HaUEHUE U T.l'[.).

e P €HAKTUPOBATH 2JIEMEHTBI JOKYMEHTUPOBAHUA (OHI/ICEIHI/IC, KJIIOYCBEBIC CJ'[OBa).
Ta1<>1<e, PEAAKTOP IMOCAAOYHBIX MECT MTO3BOJISACT YIIPABJIATH AKTUBHOW OMOJIMOTEKOM:

® BBIBOIII/ITI) NEPEUCHDb MMOCATOYHBIX MECT aKTHBHOM OMOJIMOTEKH.
® yHaIIHTb IoCaJOYHBIE MECTA U3 aKTHBHOM OMOJIMOTEKH.
° COXpaHHTL NOCal0YHbIE MECTA B AKTUBHYIO 6I/I6III/IOTCKy.

o COXpaHHTL Cpa3y BCE MOCAJ0YHBIE MECTA, PACIIOJIOKEHHBIC HA MeYaTHON IUIaTe.

ITpu 3TOM, MOKHO CO3/1aBaTh HOBbIE OMOIMOTEKH.

Pacumpenue aitnos 6ubnmoreku . mod.
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11.2 BbI30B pepakTopa nocagoyHbiX MecT

PéﬂaKTOp NOCaJOYHbIX MECT MOKHO BbI3BATh ABYMS Pa3HbIMU ITyTAMM:

» Harpsimyto, ¢ momonipio kHonky ##% Ha riaBHOW naHenn HHCTPYMEHTOB Pcbnew.

® qepe3 JUajioroBo€ OKHO CBOIICTB OTJECJIBHOI'O ITOCAJOYHOI'O MECTa (CM. I/I306pa)KCHI/I€ HUWXE: BBIZBIBACTCA N3 KOHTEKCTHOI'O ME-

HIO), KHOTIKOH PenakTop mocam.mecr.

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 nocrensem ciryvae, BRIOpaHHBI KOMIIOHEHT OyIeT 3arpyKeH B PelaKTOp aBTOMATHUYECKH, IO3BOJISASL Cpa3y e IMPUCTYIIUTh K

PEIaKTUPOBAHUIO WM APXUBALIUH.

11.3 [lonb3oBatenbckun MHTepdpenc 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 nocagoyHbIX MecT

88)

] @y

G (3 69 | PR FY O |80 (8 »sIE-MECHCW R ONN .

OT1a naxesb HNHCTPYMEHTOB COAEPKUT CIEAYIOITUE NHCTPYMEHTHI:

Bribop akTUBHOI OUOIHOTEKH.

COXpaHI/ITB TEKylIeC NOCAA0OYHOC MECTO B AKTUBHYIO 6I/I6HI/IOTCKy 1 3amucaTh e€ Ha JUCK.

CO3IIaTb HOBYIO 6I/I6III/IOT€Ky 1 COXPAaHUTb B HeE TEKylIee NocaioYHoe MECTO.

OTKpI)ITI) MMPOCMOTPIINUK MMOCAAOYHBIX MECT.

Bri3BaTh AMaI0roBOE€ OKHO JJIsI yYAajieHuss mocagi0o4Horo Mecrta u3 AKTUBHOW OMOJIMOTEKH.

|I-I-I-|
¥

Ll Co3gaTh HOBOE MOCAJOYHOE MECTO.

[‘I"I‘IJ Cozaath HOBOE MOCAJ0YHOE MECTO C TTOMOIIIBI0 MacTepa.

3arpy3urhb 10CaI0YHOE MECTO U3 aKTUBHOUN OUOIMOTEKH.

3arpy3uth (MMIIOPTUPOBATh) MOCAJAOYHOE MECTO U3 MEYaTHO! IJIaThI.

DKCIoOpTHPOBaTh TEKYyIIee OCaI0YHOE MECTO Ha MEeYaTHYIO IUIATY, €CJI OHO IPEABAPUTENIBHO
UMITOPTHPOBAJIOCH U3 TOM ke IUIaThl. B pe3ysbrare Oyner 3aMeHeHO COOTBETCTBYIOIIEEe

I10CaJOYHOE MECTO Ha IeYaTHON IjIaTe (COXpaHHH NO3HULIUIO 1 OpI/IeHTaHI/IIO).
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=

1

3KCHOpTI/IpOBaTL TEKylIee NOCaJ0YHOE MECTO Ha IMEYAaTHYIO IUIaTy. By}leT HO6aBJ’I€H0 HOBOC

ocago4HOE MECTO Ha MEYATHYIO IIaTy B TOYKE 0.

Nmnopt mocagogHoro Mect u3 (paiiia, CO3TaHHOTO KOMaHIoW DKCIOPT.

1§43

DKCIOPT MOCaJOYHOTO MeCTa. DTa KOMaH/Ia MoJ0OHa CO3IaHUI0 HOBOW OMOIMOTEKH, 32
HACKJIIDYEHHUEM TOTO, YTO JAHHAS OUOJIMOTEKA CO3AETCA B MOJIB30BATEILCKOM KATaJIore, a He B

cucremHoM (06sr9HO kicad/modules).

OTMeHa U TOBTOp JEUCTBHUIA.

b

L BrizoB JAHUAJIOrOBOIr'o OKHa peIaKTUPOBAHUS CBOJCTB IIOCaJOYHOIo MECTta.
g’ Brizos JUAJIOrOBOI'0 OKHa Ii€4JaTu.

(-}l a O @ CTaHHapTHHC KOMaH/1bl YIIPABJICHUA MacITaboMm.

% Brizos peaaKTOpa KOHTAKTHBIX IJIOIIAI0K.

A

HpOBepKa II0CaJOYHOI'O MECTa Ha HAJIMYUEC OIIMOOK.

11.5 Co3paHue HOBOMW BUBNMOTEKMN

HoBas GubmroTteka co3maéres ¢ OMOIIBI0 KHOMKH m py 3TOM OYJIET MPEeUIOKEHO COXPAHUTH (DAl B CTAHIAPTHOM KaTaso-

re. BI/I6J'II/IOTCKy MOJXHO CO31aTh C IIOMOLIBI0O KHOIIKU m, HO B TaKOM CJj1y4ac 6Y)ICT MPEIJIOKEHO COXPAHUTDH Q)afm B pa6oqu

Karajiore.

B AUAJIOTOBOM OKHE MOJKHO YKa3aTb HOBOC MMA U U3MCHUTH KATaJIOI' I COXPAHCHUA. B o6omnx CiIyvadax Ooubmoreka 6y,HCT CO-

JepXKath MOCaJ0YHOE MECTO, 3arpyKEHHOE B PEIAKTOP.

BHumaHue
Ecnn yxe cywectyeT 6ubnmoTeka ¢ TakuM Xe MeEHEM, TO OHa ByaeT nepesanvcaHa 6e3 npenynpexneHus.

11.6 CoxpaHeHMe NOcago04YHOro MecTa B akTUBHOW 6MbnumoTteke

CoxpaHeHue MOCagovYHOro Mecrta (Ipy 3TOM U3MEHHUTHCS (paill aKTMBHOW OMOJMOTEKH) BBITOJHAETCS HAKATUEM KHOIKU EE
Ecim nocagoyHoe MecTo ¢ TAKUM K€ MIMEHEM YIKe CyIIECTBYET, OHO OyeT 3aMeHeHO. [10CKoJIbKy KOPPEKTHOCTD ITOCAJOYHBIX MECT

B OMOJIMOTEKE 3aBUCHUT OT NOJIb30BATEeJIA, JTy4lle UX NBAXKAbl IPOBEPUTH MEPE TEM KAK COXPAHATD.

PCKOMCH,HyCTCﬂ YyKa3aTb UM IIOCAA0YHOIr0 MECTa B I10JI€ 0003HAYEHNST WK 3HAYEHHS JJIA I/IIICHTI/IQ)I/IKEIL[I/II/I IMoCaJO4YHOro MeCTa B

OuoIMoTEKE.
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11.7 TMepeHOC NOCanoO4YHOro MecTa U3 ogHOW 6MGNMOTEKN B APYrylO

* Bribepure ucxoHyio GUOIMOTEKY, BOCIIONB30BABIIICH KHOIIKON m

888,
* 3arpysure 10caJo4yHOe MECTO C TIOMOIIbIO KHOIIKU ‘ID.
* BriOepure KOHEUHYI0 OUOIMOTEKY, CHOBA BOCHIOJIL30BABIINCH KHOMKOH m

® COXpaHI/ITC MoCaJO4YHOE MECTO HaXKaTUEM KHOIIKU HE .

Eciu notpedyercsi, MOXKHO yIaIUTh MOCAJOYHOE MECTO U3 UCXOAHON OMOIMOTEKH.

» CHoBa BBIOEpUTE UCXO/IHYIO OUOIMOTEKY HUCIIONB3Y S m

e Yaamure cTapoe MmocagoyHoe MeCTO KHOITKOM E .

11.8 CoxpaHeHue BceX NMOCagoOYHbIX MECT neyaTHoW nnatbl B aKTUBHOW
6ubnuorteke

CyHICCTByeT BO3MOJXHOCTb CKOITMPOBATh BCE MOCAAOYHBbIE MECTA C OTKprTOﬁ IeYaTHOM IJIaThl B AKTUBHYIO 61/I6HI/IOTCKy. TH 110-

CaJJOuHbIe MECTa COXPAHSIT CBOU TEKYIIe MMeHa. DTa KOMaH/Ia UMeeT JjBa IIPUMEHEHUSI:
e YroObl co3/1aTh apxXMB WM OMOJIMOTEKY C TOCAJIOYHBIMUA MECTaMU M3 MeYaTHOM IUIAThl, HA Cily4aH, eciu Oubimoreka Oyaer
yTepsiHa.

e Oo6neryaet COITPOBOXKICHUE 6I/I6J'II/IOTCKI/I, MO3BOJIAA BHOCUTD JIEMEHTBI JOKYMEHTUPOBAHWU A (CM. Jajee), 4to 60Jiee BaXKHO.

11.9 JloKyMeHTMpOBaHMe NocadoyYHbIX MecT B 6ubnuoreke

KaTeFOpI/ILIeCKI/I PEKOMEHYETCH OINMUCHIBATL CO3JaBa€MbIE ITIOCAIOYHBIE MECTa ]I obecrieueHus 6bICTp0FO 1 6e30IIMO0YHOTO IMO-

HCKa.

Hanpumep, KTo CMOXET 3allOMHUTh BCE BapMalliM MOCAJOUYHbIX MecT a1 Kopryca TO92? [InanoroBoe OKHO pPeAaKTUPOBAHUS

CBOJCTB IIOC4/IOYHOTO MECTa, 3a4acTyI0, SIBJISETCS PEIIEHHUEM JaHHOW IPOOJIEMBI.
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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 AUAJIOTOBOE OKHO IMO3BOJIACT YKaA3aTh:

* CTpOKy ¢ KOMMEHTapreM/ONHICaHNEM.

® HOCHGHOB&TCHLHOCTL KJIIOYEBLIX CJIOB.

Ormnucanue otoOpaxaercs B criucke komrnoneHToB CvPcb, a B Pcbnew ucronb3yercst quanorom BeIOOpa MocajouHOro Mecra.

KimoueBble ¢j10Ba NO3BOISIOT PacipuTh PE3YJIbTAThI IOUCKA MMOCAAOYHBIMU MECTAMU, B KOTOPBIX YKa3aHbl 3TU KJIIOYEBBLIC CJIOBA.

Ipu HenmocpeICTBEHHOM 3arpy3Ke MoCalOYHOro MecTa (KHOIKa E::] Ha NPaBOY MaHeM HHCTPYMEHTOB Pcbnew), MOXXHO BBOAWTH
KJIIOYEBbIE CJIOBA B JIMATOrOBOM OKHe. TakuM oOpa3oM, mpu BBOje Tekcta =CONN, OyAyT MOKa3aH CIUCOK MOCAJ0YHBIX MECT,

KOTOpBIE COAEpXKaT KJIo4eBoe ¢J1o0BO CONN.

11.10 J[okymeHTMpoOBaHue 6MONMOTEK — peKoMeHayeMasa TeXHUKa

PexomeHnnyercs coznaBaTh OMOIMOTEKH KOCBEHHO, C MOMOLIBIO0 OOHOM MJIM HECKOJIBKMX BCIIOMOTATEIbHBIX IEYaTHbIX IIJ1aT, KOTO-
pbie OyAyT SBJISATHCS UCXOAHUKOM (MM YacThio) OMOIMOTEKH. DTO MO3BOJIUT BHIBOAUTD Ha TeYaTh 3TH IUIaThl B hopmare A4 st

COIOCTaBJIeHUs pa3MepoB (B MacmTade 1:1).

Co3spnaBaiite 1ocaj0uHble MECTa, KOTOPbIE JOJDKHBI COJIEpKaThcs B OyayIieit OubanoTeke, MpsiMo Ha revatHoi riare. Cama 6ub-
noteka O6yer chopMHUpOBaHa Mo3xe KoMaHnoi MeHio Paiin/ApxuBrpoBarh nocaa.mecta/Co3aath OUOIMOTEKY U APXUBUPOBATH

nocag.mMecra.




Pcbnew

109/144

®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” OuOIMOTEKU 6y)]CT Ta caMasd BCIIOMOraTejibHaA nevaTHas 1jiarta, CO BCEMH MOCAAOYHBIMU MECTaMU, KOTOPbLIE BI1O-

CJIEACTBUA 6yHyT CO31aHbI HA HEH. HpI/I 9TOM, B OJHY 6I/I6HI/IOTCKy MOXHO COXPAaHUTb COACPKMMOE HECKOJIbKUX MEYATHBIX I1J1aT.

B O6III€M CJIydae, Jiydlie co3JaBaTb pa3HbIe OHOINOTEKHU 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.

Jasnee npuBenéH NpuMep TAKOrO UCXOAHHUKA OUOIMOTEKH:

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 METOANKA UMEET HECKOJbKO OCOOEHHOCTEN:

¢ [levaTHylo IaTy MOKHO pacIieyaTaThb AJIsl CONOCTABIEHHs pa3MepoB 1 (POPMHUPOBAHUS JOKyMEHTALK Ha OnOInoTeKy 6e3 npu-

MEHEHHS OCOOBIX YCHJIH.

* Bynymwe usmenenus Pcbnew moryT norpe6oBaTh NOBTOPHO ChOPMHUPOBATH 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 cpaiina nmeyaTHON MIIaTHl FAPAHTUPOBAHO COXPAHSET COBMECTMMOCTh B IIpOLECCce pa3padOTKU MPUIIOKEeHUsI, a (hopMaT

(patinoB 6MOMMOTEK TaKOW OCOOEHHOCTH HE MeeT.
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11.11 YnpaBneHue 6ubnuotekamMu nocanoyHbiX Mect

Cricok OMOIMOTEK MOCAIOYHBIX MecT B Pcbnew MOXKHO peJakTHpOBaTh UCTIONB3Ysl MeHekep 6nomortek. OH MO3BOIIsIeT J00aB-
JISITh U YIATISATh OMOIMOTEKH OCAI0YHBIX MECT BPYUHYIO, a TAKKE BBI3bIBATH MacTep A00aBjeHHsI OUOINOTEK C OMOIIBI0 KHOKH

”106aBUTH C TIOMOIIIBIO MacTepa”.

Taksxe, Mactep noGaBJyieHUs] OMOIMOTEK MOXKHO BbI3BaTh 13 MeHIo Hactpoiiku. I1pu ero rcnosb3oBaHiK OMOIMOTEKH JOOABIISIOT-
Cs1 aBTOMATHYECKU (OTpeesisioTcs Mo TUIy) u3 ¢aiyioB wm u3 periosutopus Github. Ccbiika Ha OPHUIMATBHBIN PETTO3UTOPHIA

oubmoTek: https://github.com/KiCad

Bonee peranpHylo uHpoOpManmio o Tabiunax, MeHekepe 1 MacTepe OMOIMOTEK MOCaOYHBIX MECT MOXHO HaliTH B PYKOBOJICTBE

nose3oBarenst CvPcb, B pasaene Tabauyvt Oubuomex nocadouHsbix mecm.

11.12 YnpaBneHue 6ubnunorekamu 3D-coopm

bubmmorexkn 3D-opM MOXHO 3arpy3uTh ¢ oMompio MacTepa 3arpy3ku 3D-¢popm. OH BbI3bIBaeTcs u3 MeHio Hactpoiiku — 3a-

rpy3uth 6udmmoreku 3D dopm.



https://github.com/KiCad
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naBa 12

PenakTtop nocago4HbIX MECT— CO30aHue U
pepakTupoBaHue Nocago4YHbIX MeCT

12.1 0630p penakTopa NocagoyYHbIX MeCT

PeHaKTOp MOCaJOYHBIX MECT UCHOJIb3YETCA MJIsd PEAAKTUPOBAHUA U CO3JaHUS NMMOCAAOYHBIX MECT nevatHoi miaTel. OH IO3BOJISIET:

* J100aBIATh M yAATATh KOHTAKTHBIE IUIOLIA/IKH.

* V3meHsaTh cBOWCTBA ((hOpMY, CII0H), KaK OTIEbHBIX, TAK M BCEX KOHTAKTHBIX IUIOMIA/I0K MOCAIOUYHOTO MECTa.
* Jl00aBIATH M peJaKTHPOBATh IpacpudecKkrie 3JeMEeHTHI (KOHTYPBI, TEKCT).

* PepaktrpoBath noss (3HaueHue, 0O03HAUCHHUE U T.11.).

® PGHaKTI/IPOBaTb 9JIEMEHTBI JOKYMEHTUPOBAHU A (OHI/ICB.HI/IG, KIJIIOYECBBIC CIIOBa).

12.2 3neMmeHTbl NOCaNO04YHOro Mecra

HOCH}IO‘IHOG MECTO —3TO q)PIZSPI‘IGCKOC MMPEACTABJICHUE AC€TAIN, KOTOPAAd 6y}1€T CMOHTHUPOBAHA Ha IeYaTHOR I1aTe, 1 OHO JOJI2KHO

OBITH CBSI3AHO C COOTBETCTBYIOIIIUM KOMIIOHEHTOM B CXEME. Kamnoe IMOCag0YHOE MECTO COAEPKUT DJIEMEHTHI TpéX Pa3HbIX TUIIOB:

* KoOHTaKTHbIE IUIOMIAKY.
* I'pacpudeckrie 371€MEHTHI U TEKCT.

e Tlous.

K ToMy 3ke, HECKOJIbKO ITPOUYMX MapaMeTpoB HEOOXOIMMO IMPABUIILHO YKa3aTh, €CJIU IUIAHUPYETCs UCTIONIb30BaHUe (DYHKIMU aBTO-

MAaTUYECKOIro pasMelieHuA. To xe kacaeTrcsa u CI)OpMI/IpOBaHI/Iﬂ CI)aI;'IJ'IOB 11 aBTOMAaTU3UPOBAHHOI'O MOHTAXKA.




Pcbnew 112/144

12.2.1 KOHTaKTHble nnow,anku
I[Ba CaMBbIX Ba’XHBIX napaMeTpOB KOHTaKTHOfI TUIOIIAdKN:

» Koncrpykuus (¢popma, ciou, OTBEPCTUS).

» Homep KOHTaKTHOM IUIOIIAIKHU, KOTOPbIN COCTOMT U3 MAKCUMYM YEThIPEX OYKBEHHO-1M(MPOBBIX CUMBOJIOB. Tak, Bce cieayomme
HOMepa SIBJISIOTCS JOIMYCTUMBIMU [T KOHTAKTHOM IUIomaaku: 1, 45 n 9999, a takxxe AAS56 1 ANOD. Homep BBIBOJa KOHTAKT-
HOW ITUIOIIAJKK JOJDKEH OBITh TAKUM JKe, KaK ¥ HOMEpP BBIBOJA KOMIIOHEHTAa CXEMBbI, IOTOMY YTO IO 3TOMY HOMepy Pcbnew

onpeneAaeT KaKOH BBIBOJI KOMITOHEHTA K KaKOi KOHTaKTHOM IUIomagKe HeOéXO}II/IMO MMpUBA3aTh.

12.2.2 KoHTYypbI

I'pacprdeckrie KOHTYpPHI MUCHIONIB3YIOTCS TSI N300pakeHust (pr3nveckoit (popmbl MOCaZOYHOTO MecTa. [JJOCTYITHO HECKOJIBKO THIIOB
KOHTYPOB: JINHUH, OKPYKHOCTH, IyT'¥ U TeKCT. KOHTYpBI HE IMEIOT 3HAUeHNU s [J151 JIEKTPUIECKHH LeTeld, 3TO MPOCTO rpacudeckoe

0003HaYeHuE.

12.2.3 MMonsa

T HA/IIUCH, CBSI3aHHBIE C TOCAJOYHBIM MeCTOM. J[Ba MOJIst 00s3aTeIIbHBI U BCET/IA MTPUCYTCTBYIOT: 3HaYeHUe 1 0003HaueHue. OHU
aBTOMATUYECKU CUUTHIBAIOTCS W OOHOBIISAIOTCS B Pcbnew mpy ureHMM crimcka Ieriedl U 3arpy3Ke MOCaJOYHBIX MECT Ha TIeYaTHYIo
riaty. O603HaUYeHUE TPUHUMAET TAKOE JKe 3HAUeHHEe Kak U COOTBeTCTBYIoIIMe nosie KomrnoHeHTa cxembl (U1, IC3 u T.1.). 3Haue-
HHeE, TaKXKe, M0oJIydaeT CBoe 3HaYeHHe U3 TAKOro e noJis KomroHeHTta cxemsl (47k, 74L.S02 u T.1.). MoxkHO J0GaBIsATh Apyrue

TOJIs, OHU OYIyT OTOOpaKaThCsi KAK OOBIYHBIX TEKCT.

12.3 3anyck pepakropa Nocano4YHbIX MECTU M Bbi6Op NOCaf04YHOro Mecra
ONS penakTupoBaHUs

Penamop MOCAJOYHBIX MECT MOXKHO 3aITyCTUTh IBYMA crocobamu:

5]
¢ HenocpenctBeHHO KHONKoW #®® ¢ ryiaBHOW maHenu MHCTpyMeHToB Pcbnew. Ilpu 3TOM MOXHO Kak cO3JaBaTh HOBBIE, TaK U

PEAAKTUPOBATDL CYIIECTBYIOIUE TOCAAOYHbIE MECTA U3 OUOJIHOTEKH.

* JIBOITHO IIEJTYOK JIEBOM KHOIKY MBIIIM HA TIOCAA0YHOM MeCTe OTKPOET AuajoroBoe okHo Cgoticmea nocad.mecma., B KOTOPOM
nmeercsi KHonka Pedaxmop nocad.mecm. Ilpn e€ HaxaTiy BHIOPaHHOE ITOCAJOYHOE MeCTO OyIeT 3arpyKeHO B peJakTop AJIs

JaJbHEHINero pelak THPOBAHUS U TTOCTIEAYIOIIETr0 COXPaHEeHH.

12.4 [laHenn MHCTPYMEHTOB pepaKkTopa Nocano4YHbiX MecT

HpI/I BBI3OBC PEAAKTOPA MOCAAOYHBIX MECT OTKPOCTCSA HOBOC OKHO, ITOKA3aHHOC JJaJIeC:
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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 (cripasa)
Ta Ma”eJb COASPKUT UHCTPYMEHTHI JUIS:

* Pa3menieHus KOHTAKTHBIX IJIOLIAJOK.
* JloGaBneHus rpapuueckux 3JeMeHTOB (KOHTYPbI, HA/IUCH).
e Pa3menieHus TOUKU IPUBA3KU.

e VpaaneHue 3JIeMEHTOB.

CopepXuT CIeAyoIi HaO0p KOMaHI:

s
" be3 uncTpymeHTOB.

JTo6aBUTh KOHTAKTHHIE TUIOINAAKH.

YepTHUTh OTPE3KH U TTOJUTOHBI.

YepTHUTh OKPYKHOCTH.

Yepruts ayru.

Jo6aBuTh HAIVCH (ITO MHCTPYMEHT He BO3JIEHCTBYET Ha TIOJIS).

Pasmectuth TOYKY NPUBA3KU TOCAAOYHOI'O MECTaA.

@ & QUe

VY panurthb 3J1eMeHT.
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HEHTP CETKHN (CMCIHCHI/IC CCTKI/I). ITonesnHo Ipy pasMCIIEHU KOHTAKTHBIX IUIOHIAJ0K. HeHTp
CETKU MOKHO YCTaHOBUTH B HY’KHOM MECTE (I_ICHTp HCpBOﬁ KOHTaKTHOM IUIOH_[a,[IKI/I), " 3aTEM

WU3MEHUTD IIar CETKU, CAEIaB €ro paBHbIM IIYyI'y KOHTAKTHBIX IUIOIAAO0K. I[aaneﬁLuee

PasMEIIEHUE KOHTAKTHBIX TJIOIAJOK CTAHOBUTCS OYE€HDb IIPOCTBIM.

12.4.2 TMaHenb UHCTPYMEHTOB OTOOpaxeHUs (cnesa)

STH MHCTPYMEHTHI YIPABJISAIOT ITapaMeTpaMy OTOOPaKeHHsI B PelakTOpe MOCaJ0YHBIX MECT:

Oto6paxarh CEeTKy.

F
e ;
OTt00paxath KOOPIUHATHI B MOJIIPHON (hopme.

Hcronp30BaTh MM WM TIOWMBI B KAY€CTBE €IMHUI] N3MEPEHHSI.

3 [epexmounts hopMy Kypcopa.

g Oro6paxaTh KOHTAKTHBIE TUIOLIAJKU B KOHTYPHOM pEXHUME.

T

i Oto6paxarh TeKCT B KOHTYPHOM pEXHUME.

LN !

a

TN Oto06pasxath rpauKy MOcalOqHOr0 MECTa B KOHTYPHOM peXUMe.
ki [NepexJiounTh KOHTPACTHBIN PEXUM.

12.5 KOHTEeKCTHOe MeHIo

IleuoK MpaBoii KHOMKY MBIIIIN BbI3BIBAET MEHIO, COAEPKUMOE KOTOPOTO 3aBUCUT OT JIEMEHTA, HAXO/IAIIETOCS MO KyPCOPOM.

KonTekcTHOE MeHIO JJIsL PEAAKTUPOBAHUA ITapaMETPOB MOCAAOYHOI'O MECTa:

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

KoHTekcTHOEe MeHI0 JUTA pEAAKTUPOBAHUA KOHTAKTHBIX IJIOIIAI0K:




Pcbnew

115/ 144

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 JUIsL 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[lnanorosoe OKHO CBOMCTB NOcCaao4YHOro mecrta

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

ITO IMaJI0roBoe OKHO MOXKHO BbI3BATb, KOI'Ja KYpPCOp HaXOQUTCA Hall MOCaJOYHbIM MECTOM, Y€PE3 KOHTEKCTHOE MCHIO, 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 JAHUAJIOTOBOC OKHO MCIIOJIb3YETCA JIA ONPEAC/ICHUSI OCHOBHBIX IAPAMETPOB IMMOCAJ0YHOI'O MECTaA.

12.7 Co3paHue HOBOIro NOcCaao4yHoOro Mecrta

388
HoBoe nocagouHoe MecTo MOXKHO CO3/1aTh € IOMOMIBIO KHONKY ##® . By et 3arpolieHo ums A1 HOBOro nocaao4Horo mecra. ITo

9TOMY UMeHHU Oy/IeT BECTUCH MTOUCK B OUOIHOTEKE.

JlaHHOE MM$I TaKXKe UCIIOJIb3YEeTC sl B KAUECTBE 3HAUCHMS JIJIS OISl 3HAUeHHe, KOTOPOe B MOCIIEAYIOMEeM OyIeT 3aMEHEHO PealbHbIM
3ravyenreM (100 uF_16 V, 100 Q_0.5 W, ...).

HoBomy mocagoyHOMy MecTy TpeOyloTCsI:

* KoHTypsI (1, BO3MOXHO, TEKCT).

* KoOHTaKTHBIE IUIOMIA/IKH.

* 3HaueHue (CKPHITHIN TEKCT, KOTOPHIA OyleT 3aMEHSIThCS peasIbHbIM 3HAYEHHEM ITPH UCTIOIb30BaHNY).

B apyrom ciyyae:

Korna HOBOE€ IMOCAAOYHOC MECTO IMOXOKE Ha YK€ CyHIECTBYIOLICE B OMOIMOTEKE MIIM Ha TIEYaTHON IJ1aT€, MOKHO BOCIIOJIb30BATHCA

JpYruM, 6osiee ObICTPBIM, METOJIOM:

F 3
* 3arpy3uth MoJOOHOE IMOCAJTOYHOE MECTO ( 'D, = wm ).
* V3meHuts 3HaueHue nosist “MIMsi mocaiouHoro Mecra B OMOIIoTeKke”, YTo0bl chopMHUPOBATH HOBBIN MAEHTU(DHUKATODP (MUMSI).

e V3MeHHTD U COXPAaHUThb HOBOEC MOCAAOYHOC MECTO.
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12.8 [o6aBneHue u penakTMpoBaHWe KOHTAKTHbIX MIOLLAA0K

Kak TonpKo mocagounoe MecTto OyieT co3/1aH0, MOKHO J00aBIIATh, YOAIATh U PeIaKTUPOBATh KOHTAKTHBIC IUIOIMANKY. PerakTu-
POBaTh MOXKHO KaK OT/Ie/IbHbIE KOHTAKTHbIC TUIOIIAIKU, paboTasi ¢ HUIMHU C TIOMOIIBIO MBIIIH, TAK M BCE KOHTAKTHBIEC IUIOMIAKH,

MpyuHaAIeKaIue nNocaiocuyHoMy MECTY.

12.8.1 JHob6aBneHue KOHTAKTHbIX MNNOLLAA0K

B BBI6paHHOM MECTE. HapaMeTpLI KOHTAKTHBIX INUIOIAJOK HACTPAUBAKOTCA NIPEABAPUTEIILHO Y€PE3 MCHIO.

Haxxwwure KHOIIKY Ha npaBoﬁ NaHeJIM UHCTPYMEHTOB. KonTakTHBIE TIomaaKu IlO6aBJ'IHIOTCH ICJITYKOM JIEBOM KHOIIKM MBI

He 3a0niBaiite BBOJJUTH HOMEP 1A KOHTAKTHBIX IIOIIAJ0K.

12.8.2 YcTaHOBKa CBOMCTB KOHTAKTHOM NMNoOLLaOKuN

TO MOXKHO CJiesIaTh TPeMsI pa3HbIMU MyTAMU:

= o
¢ Haxaruem KHOIIKHI £ Ha TOpU30HTAJIbHOU IMMaHEJIN UHCTPYMEHTOB.

® BI)I60p0M ITYHKTa P e()afcmupoeamb KOHMm.naA. U3 KOHTEKCTHOI'0O MEHIO CyHICCTByIOIHCﬁ KOHTAKTHOM IJIOIAaJKH. Jlanee MOJXHO

OyZeT HaCTPOUTD NapaMeTPbl 3TOM KOHTAKTHOM IIOIMIAJKH.

* Bribopom nyHKTa Hmnopm ycmanogok KOHm.nA. U3 KOHTEKCTHOTO MEHIO CYIIECTBYIOIEH KOHTAKTHOM IIOMAAKU. B aTom ciy-

4ae, reOMETpUIECKUe CBOMCTBa BbI6paHH0171 KOHTAKTHOM IUIOMIaAKU IPUMYT 3HAYCHUS MO YMOJTYaHUIO.

B mepBbIx OByX ciydasx, 6yaeT oToOpaxkeHo clieayloliee IHaJoroBoe 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




Pcbnew 119/144

Hy>HO cOXpaHsITh OCTOPOKHOCTD MPH ONpe/ie/IeHUH PABUIBHBIX CIIOEB, HA KOTOPBIX OY/IET PACoJIOKeHa KOHTAKTHASI IJIOMIA/IKA.
B wactHOCTH, CTOSIME MeIW TOCTaTOYHO MPOCTO YIPABISATh, & BOT HAINYKE JOMOTHUTEIBHBIX CIOEB (MasIbHOW MAaCKH, MasyIbHON

nacThl 1 T.l'[.) OYE€Hb BAXXHO JId TPOU3BOJACTBA MeYaTHOM IJIaThl U €€ JOKYMEHTHUPOBAHUA.

W3MmeHsAs T KOHTAaKTHOU IUIOMIaaKK, aBTOMAaTUYECKU UBMECHACTCA BI)I60p CJIOEB, KOTOprﬁ, B OCHOBHOM, ABJIACTCA YAOBJIECTBOPU-

TCJIbHBIM.

12.8.2.1 TlpsimoyronbHble KOHTaKTHble MNAOLLAAKN

s manapHeix nocagoynbix Mect ThnoB VQFP/PQFP, umeromux npsMoyroJibHyio (popMy Ha BCEX YETBIPEX CTOpPOHAxX (Kak Io-
TOPH30HTAH, TaK ¥ MO-BEPTUKAIN), PEKOMEHIYETCS UCIOIb30BaTh OAWHAKOBYIO (popMy (Harpumep, TOPU3OHTAIBHBIN MPSIMO-
YrOJIbHMK) U pa3MelaTsh ux ¢ pa3Hoi opuenTanuet (0 a1 ropu3oHTadbHbIX U 90 11 BEpTHKAIBHBEIX). B TakoM ciiyyae MOXHO

6yneT U3MEHATHL pasMep BCEX KOHTAKTHLIX IUIOMIAOK 3a OJUH pas.

12.8.2.2 BpaleHne KOHTaKTHbIX M10OLL,a[0K

Bparenvie Ha -90 wn - 180 rpagycoB MoxeT HOTpeGOBaThCS TOJBKO [T TPATISIIMEBUTHBIX KOHTAKTHBIX IUIOMIAIOK, B TIOCAJJOYHBIX

mecrax g komnonentos CBY.

12.8.2.3 He metannManpoBaHHble KOHTaKTHbIE MNOLW,aAKU CO CKBO3HbIM OTBEPCTUEM

MoxHo n06aBIATh KOHTAKTHHIC TUTOIIAKY B BUJIe CKBO3HOTO 0TBepcThst O3 Metaum3anuu (NPTH — Non-Plated Through Hole).

T KOHTAKTHBIE IIOMAKY HEOOXOJUMO ONPEEISITh sl OIHOTO WJIM BCEX CJIOEB Mein (OUEBHUIHO, YTO OTBEPCTUE IIPUCYTCTBYET

Ha BCEX CJIOSAX).
310 TpeOoBaHNe MO3BOJIET YKa3bIBATh OCOOBIE TApaMeTphl 3a30POB (HAIPUMeEp, 3230 JJIsI TOJIOBOK KPETIEKHBIX BUHTOB).

Ecmu pa3smMep OTBEPCTUA COBIIAAACT C Ppa3MEpOM KOHTaKTHOM IUIOMAAKH, OJII KPYTJIBIX U OBAJIbHBIX CI)OPM, TO 9Ta KOHTAKTHaA

mwromanka HE BYIET nauepuena Ha cinosix B Gerber-caiinax.

ITU KOHTaKTHBIE IJTOMAAKHN UCTTOJIB3YIOTCA J1A MOHTAXKHBIX ueneﬁ, TMO9TOMY pa3pelIa€TCA HE YKa3bIBaTh UM UJIA LICIIb. Tloaxkmo-

YEHUEC K ICIIM HEBO3MOXHO.

12.8.2.4 TlapameTpbl cMeLLeHUS

KonTakTHas miomanka 3 umeer cMeleHye o oc Y paBHoe 15 Muit:
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12.8.2.5 Pa3HuUa OCHOBaHUW Tpaneuuu

KonrakTHad romaaka 1 umeer BeJIMUMHY 3TOro napamerpa pasHoit 10 mun o ocu X

12.8.3 YcraHoBKa 3a30pa oS CNOEB Nasi/ibHON Macku N NasiibHOM NacTbl

ITpu co3nannu KOHTAKTHBIX IJIOMIATO0K co ciosiMu Meau, KiCad qonosHUTebHO CO3AaET CJIOU MasiIbHON MacKU U NMasJIbHOM MacThl,
pa3Mep KOTOPBIX MOKET OBITh OOJIBIIE WM MEHBIIIE pa3MepOB KOHTAKTHOM ITUIOMAIKY Ha YKa3aHHYIO BeJIMUMHY WU B YKa3aHHOE
4ucyio Kpat. i orpeiesieHus UTOrOBOTO pa3Mepa KOHTAKTHOW TUIOMIAAKY UCTIONB3YIOTCS TapaMeTphl OTJIMYHbIE OT HYJISI U3 Clie-

OyIOLIMX HACTPOEK, B MOPSIAKE YMEHbILIEHHUS TPUOPUTETA!

* HacTpoiikyu KOHTaKTHBIX IUIOIIAJ0K
* HacTpoiiku noca/IoqHbIX MECT

* Hacrpoiiku 1o ymo4aHuio
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3ameyaHue
CDOpMa nasinbHom MackWu, 06bIHHO, 6onbu1e KOHTaKTHOMN nnowanku. |_|03TOMy BeNn4nHa 3a3opa NnonoXunTenbHas. CDOpMa
nasinbHowm nacThbl, 06bl'-IHO, MEHbLLE KOHTaKTHOMN nnowankun. |_|03TOMy BENn4ynHa 3a3opa otpuuatenbHas.

12.8.3.1 3asop nasnbHOM Nactbl

JI71s1 BBIUKMCIIEHHS allepTyphl NasyIbHON MAcThl MCHOMB3YIOTCS JIBA TapaMeTpa:
¢ DuKcHpOBaHHBINA pa3mep 3a30pa.
* TIporeHTHasE 9acTh OT pa3Mepa KOHTAKTHOM TUTOIIAIKU.

Koneunsm pasMepoM ABJIACTCA MMPOU3BEACHUE pazMepa KOHTaKTHOMU IJIOAJAKH Ha MPOLEHTHYIO YacCThb C HpI/I6aBHeHI/IeM CI)I/IKCI/I-

POBAHHOT'O 3a30pa.

12.8.4 KoOHTaKTHble MowWw,ankv Ha He MeHbIX CIIoAX

310 BTOPOH C11oco0 CO30aHMsI KOHTAKTHBIX IUIOMIAI0K 0e3 MEIHBIX CJIOEB. DTH KOHTAKTHbIE IUIOIAIKHA OOBIYHO HA3BIBAIOT arlep-
TYpOW KOHTAKTHBIX IUIOIIAJOK U MOTYT OBbITh UCIOJIb30BaHBI [UIsl CO3[aHKsT 0COOOM alepTyphl, He CBS3aHHOM ¢ (POPMOI MeTHOTO
nsATaKa. ITO CBOMCTBO ObUIO H00aBiieHo B Bepcuu 5.0.0-rc2. KOHTaKTHBIE TUIOMIAAKHN Oe3 CJIOEB Me UTHOPHUPYIOT MapameTpsl,

3a/IaHHBIC MO YMOJIYaHUIO U Ha YPOBHE ITOCAJIOYHBIX MECT, UCIOJIB3YIOTCA NapaMETPhI TOJIbKO Ha YPOBHE KOHTAKTHBIX TIOIIAJ0K.

BHumaHune

@ KoHTtakTHble nnowanku 6e3 cnoés Meau, nobasneHHble B Bepcusix o 5.0.0-rc2, ncnonb3osanv 1 napameTpbl
Mo YMONYaHuio, 1 napameTpa Ha ypoBHE NOocado4yHOro MecTa, B Nopsiake npuoputeta, ONnMCaHHOM Bbiwe. B
nnartax, paspaboTaHHbIX [0 yKasaHHO Bepcum, HE0OX0AMMO BHECTU KOPPEKTUBLI NS MOyYeHns Tpebyemoro
pesynbTarta npv nevat Uan YepHeHuw.

VcTaHOBKa apaMeTpoB Ha YPOBHE MOCAaOYHOTO 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 IUIOLIAKH:

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

CyIIICCTByéT, KaK MUHUMYM, [1Ba MOJIA: 0003HaUeHUE U 3HAUEHHE.

UXx cBoiicTBa (aTpuOyThI, BHICOTA, IIMPHHA) HYKHO OOHOBJIATH. [{1aioroBoe OKHO MOXKHO OTKPHITh Yepe3 KOHTEKCTHOE MEHIO, JIBO-

HBIM IICJTYKOM JIEBOM KHOMKHU MBIIIH 10 TIOJTI0 WU Yepe3 JUaJI0roBo€ OKHO NOCaJOYHOIo 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 AsBTOMaTM4YecKoe pa3Mmell,eHue Nocaao4YHbIX MecT

Ecnu nosb3oBaTes b XO9ET BOCIIOIB30BAThCSI BCEMU BO3MOXKHOCTSIMU HMHCTPYMEHTA aBTOMAaTHYECKOI'0 pa3MEIICHUSA, TO HCO6X0,III/I-

MO OIIPEACIUTb BO3BMOXKHYIO OPUCHTAIUIO TOCaAIOYHOI'O MECTa (B JIMAJIOTOBOM OKHE CBOWMCTB TOCA0YHOTO 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, BpallleHUE Ha 180 rpayCoB pa3peuieHo Jid PE3UCTOPOB, HENOJIAPHBIX KOHACHCATOPOB U NPOYUX CUMMETPUYHBIX 3JIC-

MCHTOB.

HekoTopble nocaiouHble MecTa (HeOOoJIbIIMe TPAaH3UCTOPhI, HAIPUMEpP) YacTo JIONMyCKaoT Bpaiienue Ha +/- 90 win 180 rpamay-

coB. [1o ymonyaHuio, HOBoe OCAJOYHOE MECTO HE MO3BOJIAET Kakoe-1nu0o BpaleHue. Ho 370 MOXXHO HACTPOUTh, PYKOBOACTBYSCh

MMpaBUIOM:

3navenue 0 3anpeinaer BpameHue, 10— pa3peraer B OJHOH Mepe, a Jo0oe IPOMEKYTOYHOE 3HAYEHHE YKa3bIBaeT Ha YPOBEHb

orpanuuenusi. Hanpumep, pesucrop moxer uMetsh ypoBeb 10 s Bpamenus Ha 180 rpagycoB (0e3 orpaHuveHust) 1 ypOBEHb 5

JUis BpatieHus Ha +/- 90 rpaaycoB (pa3penieHo, HO OrpaHuYeHo).
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12.11 ATpuOYyTHI

Cexuus aTpruOyTOB MOKa3aHa qajee:
ATpuBYTHI
{® HopmankcHo
HopmanbHo+YcTaHoBNEHD

BupTyansHo

* HopmasbHO — 3TO CTaHAAPTHBIA aTpUOYT.

° HOpMaJ’[bHO+yCTaHOBHeHO — YKa3bIBA€T HaA TO, YTO JAHHOE MOCAAOYHOC MECTO JOJIZKHO IMPUCYTCTBOBATL B q)afme JJ1d aBTOMa-
THYECKOI'0O MOHTaXa (,IUIH arrapara aBTOMaTHSHpOBaHHOﬁ YCTAaHOBKHM Ha IUIaTy). toTr napamMeTp valie BCEro UCroJib3yeTcd NJIA

KOMIIOHEHTOB ITOBEPXHOCTHOTO MOHTaxa (SMD).

® BI/IpTyaJ'II)HO—yKa3I>IBaET Ha TO, YTO KOMIIOHCHT ABJIACTCA 4YaCTbIO IeYaTHOH IUIATHI. Haan/IMep, KOHTAKTHBIC IIJIOINIAJIKH Ha
Kpalo I1aThl, (I)OpMI/IpyIOH.lI/IC pa3beM, WM MHAYKTUBHOCTb B BUEC CIIMPAJIN U3 OTPE3KOB JOPOKKHU (I/IX MOXHO BCTPETUTHL Ha

nocaiouHbIx Mectax CBY-KOMIIOHEHTOB).

12.12 OnucaHune nocapoyYyHbIX MecT B 6ubnuoreke

KaTCI‘OpI/I‘{CCKI/I PEKOMEHAYETCS OIMUCBIBATD CO3/1aBA€MbI€ 3dHOBO KOMITOHEHTDI U1 obecrieyeHust 6]>ICTpOF0 1 TOYHOI'O JOCTYIIA K

HUM. KTO CMOKET nepeuncInTh BCe Bapualiy MOCaJlOYHbIX MecT Ui kopiyca TO92?

,HI/I&IIOFOBOC OKHO CBOMCTB MoCag04YHOro MeCrta npeaoCTaBiIsAeT HpOCTOﬁ JAOCTyIl 1 O6IHI/IprIC BO3MOXHOCTH JJId BBOJA 9JICMCHTOB

JOKYMEHTHPOBAHUSI.

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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T 1OJIS TO3BOJISIOT:

* BBectu cTpoky KOMMeHTapus (OMUCAHUE).

 IlociaemoBaTeIbHOCTD KIIIOUYEBBIX CJIOB.

Crpoka KOMMeHTapHsi OTOOpakaeTcsi BMecTe ¢ KoMIoHeHToM B criucke CvPcb 1 B MeHIo BbiOOpa 1ocalouHbix Mecta B Pcbnew.
Kitrouesble c10Ba MOXHO UCIIOJIb30BATh /151 PACLLIMPEHNUS pe3y IbTaTOB IIOUCKA, HAXO/S BCE II0CaJOUHbIE MECTa, B KOTOPBIX IMEETCS

YKa3aHHOE KJII0YEBOE CJIIOBO.

Tak, Bo BpeMsI 100aBJIeHHsI HOBOTO ITOCAIOYHOTO MeCTa (COOTBETCTBYIOIINI HHCTPYMEHT PacIOIOKeH Ha IPaBOi MaHeIn WHCTPY-
MeHTOB B Pcbnew), MoxHO BBecTH =T0O220 B IM0Jie TUAJOrOBOrO OKHA U Pcbnew mokakeT CIMCOK MOCaJOYHBIX MECT, KOTOpPbIe

cogepKar KiIo4yeBoe cioBo TO220.

12.13 3-x MepHOe nsobpaxeHue

[Nocamounoe MecTo MOKHO CBSI3aTh € (hailyioM, COEpKAIUM ero Tpex-MepHoe InpecTaBienue. i Ha3HaYeHns Takoro (paiia

MOCaIOYHOMY MECTY, iepeiauTe Ha BKIagKy Hacmpoiiku 3D. TlaHens napaMeTpoB BHIJISAAUT KakK MMOKa3aHo 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 — OTKpbIBaET JUaIOroBoe OKHO BbiObopa 3D-chaiiia ¥ co3MaéT HOBBIA MYHKT B CIMCKE MOIXOJSIIAX

opm 151 KOMIIOHEHTA.
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* Vaamuts 3D popmy — ynanser BoiOpanHyio hopMy U3 CIIUCKA.
* M3meHnTh NMs haiijia — OTKPBIBAET AUAJIOrOBOE OKHO C TEKCTOBBIM IOJIEM JJIs1 BBOJA HOBOTO MMEHH (paiiia BPyUHYIo.

o HaCTp OUTDb ITYTH — OTKPLIBAET AUAJIOTOBOE OKHO, ITO3BOJIAIOIIEE PEAAKTUPOBATH CITUCOK IICEBAOHUMOB HyTeljl 1 UX 3HAYCHUA.

Bxianka Hacmpotixu 3D coaepuT naHes b Mpe/IBapUTeIbHOTO IPOCMOTpa BHIOpaHHOH (DOPMBI M 3HAUEHHsI €€ MacIuTada, cMelle-

HUA U IOBOPOTA.

[Mapamerpsl MaciiTaOUpoBaHKsi OOBIYHO UCTIONB3YIOTCS UIs1 MOKasa Takux gopmaroB kak VRML1, VRML2 u X3D. Tak kak ¢op-
MBI MOXHO ITPOEKTHPOBATH B JIIOOOM M3 BO3MOKHBIX PEJAKTOPOB, nojiepxuBaoiux popmarst VRML/X3D, nnu nonyyars ux u3
KoHBepTepoB B (popmate VRML, To pazmepbl (hOpMBI MOTYT HE COOTBETCTBOBATb JIEHCTBUTEIBHOCTH M3-32 HECOOIO/ICHUS €/IMHUIL
n3Mepenus. [Tomp3oBaTenb MOKET BBECTH HEOOXOAMMYIO BEJIMUMHY MacIuTaba, YToObl MOAEIb IPUHSJIA IPABIIIbHBIE pa3Mepbl IS
KOPPEKTHOro NpejcTaBieHus B mpocMotpiiuke 3D. HekoTopble mosip30BaTen HCHONB3YIOT IPOCTOI Mapaienenurnes B oopmaTe
VRML B kauecte obuieil (popMbl KOMIOHEHTOB U C IIOMOIIBIO TapaMeTPoB MacluTada JOOMBAIOTCA Pa3MEPOB, CONOCTABUMBIX
¢ rabaputamu KomroHeHTa. [lapameTpsl MacimrabupoBanus 1yist OpM, CIIpOeKTUpoBaHHBIX B Mexanndeckux CAITP (MCAD),
HEeo0X0OuMOo coxpaHsATh BMecTe ¢ hopMoil. B Takux CAIIP exuHNIb! MI3MepeHHst BCEr/ia YKa3bIBAIOTCS B KAUECTBE JAOTIOJIHUTEIb-
HBIX JIaHHBIX K (popMe, HO KOHBEPTEpBbl, OOBIYHO, 9TU JaHHbIE MTHOPUPYIOT. TeM He MeHee, mpocMoTpIK 3D Beerga ucmosbp3yer
napamMeTpsl MaciiTabupoBanus. Ecim 3HaueHns Macirada OTIMYaloTCs OT €AMHUL] U3MEPEHW S, KCITOJIb30BAHHBIX B MEXaHUUECKUX

CAITIP, To m306paxkeHne B IPOCMOTPINHKe OyIeT OTInYaThcs OT Mozenei, moaydeHHblx u3 CAIIP, Taknx xak IDF.

3HayeHus1 CMEILeHNs ¥ IOBOPOTa, OOBIYHO, BBOAATCS /IS BeIpaBHUBaHMs 3D-(hopMbl Ha TOCaJOYHOM MecTe. DTO CBSI3aHO C pas-
JIMYMSIMU B TIPUIOKEHUSX TPEX-MEPHOTO MOJICIMPOBAHUS M C METO/IOM NOCTpOeHHUs1 caMol (hopMbl. B nopagiisiiorem G0JIbIImH-
CTBE CITy4aeB IMOJIb30BATENIO MIPUXOJUTCS BBOAUTH 3HAUYEHHMsI TIOBOPOTA M CMEILEHUs JUIsl TOrO, YTOObl YCTAaHOBUTH IPaBUIIBHOE
nosnioxeHne 3D-¢opmel. 3HaueHHE TOBOPOTA 3a0aETCsI B Tpagycax Ul Kaxkaon u3 oceil X YZ; MpUHSATO COTJIAIICHUE, YTO TIPH T10-
JIOKUTEIBHOM 3HAYEHNH YIJIa BpallleH!e OyJeT BBIIIOJIHEHO 110 YaCOBOH CTpeJIKe, €CIM CMOTPETh Ha 0OBEKTa TakK, YTOOb OCh OblIa

HaIlpaBJieHa B CTOPOHY 3pUTEJIs.

KiCad 3arpyxaer 3D-popmbl C IOMOLIBIO CUCTEMBI IUIATMHOB U MOJJIEPKUBAET BU3yasin3auuio monenel B opmare VRMLI,
VRML2, X3D, a takxe dopmar mexanmdeckux CAIIP IDF. Takxe mognepxusatorcs ¢opmarsl Mexanmdeckux CAITP IGES
u SETP, misa Hux ucnons3yercs miarud OCE, koTopslid TpeOyeT 1ist cBoelt paboThl Hanuuue npuioxenus: OpenCascade wim

OpenCascade Community Edition (OCE) nonxoasieii Bepcuu.

12.13.1 Karanoru c 3D-chopmamun

B nponutom, KiCad ncniosszosain pukcuposanHsiil katasor ¢ 3D-popmamu. Ceituac ncriosnb3yercs nepeMenHas okpyxenus KISYS3DMOL
B KOTOPOU XpaHUTCS MyTh K Katasory ¢ 3D-cdopmamu. C MOMOIIBI0 JOMOJHUTENBHBIX IEPEMEHHBIX OKPYKEHUS MOXKHO MOXKHO
ccpulaThCsl Ha pasHble Kartajoru. B mocnennux Bepcusx KiCad ucnonb3yorest crienyaibHas CUCTEMA 1Ce600HUMOE IJIsl TIOUCKA
ykaszaHHbIX 3D-copm. Llens HOBOI cucTeMBbl yripaBieHus (hopMaMu — MPEJOCTaBUTh CXEMY, KOTOpasi COXpaHseT COBMECTUMOCTb
¢ pananmu Bepeusimu KiCad 1 B TO e BpeMs pacmvpsieT MeXaHU3M HazHaueHHs (ainoB 3D-¢opm, MO3BOJISIONINNA YIydIIUTh

BO3MOXKHOCTH TIO paclipoCTpaHEHHUIO (pailyIoB IPOEKTa.

B cBs131 ¢ TpeboBaHMEM COXpaHUTh MOJIEPKKY IpeblayIieii cxeMbl orcka 3D-opm, Ipu pacimpeHnt BO3MOKHOCTEH HOBOM

CXEMBI, 06pa3OBEUIOCI) ABa OTACJIbHBIX METO/JA IO YKA3aHUIO 6a30BOro IIyTHU IS IOMCKa 3D-(1)0pM.

Yro6b1 00ecIieunTs JIydliiee BOCIPUATHE JaHHBIX O (haiinax kicad_pcb wu pretty, B KiCad npeamnoynraeTcsi KCIOIb30BaTh HMEHA
(paiiioB (BKJIIOYAS TyTh K HUM) B COKPAIIEHHOW (hopMe, UCTIONb3YsI TS STOTO MePEeMEHHbIE Cpefibl (CTAPhIii METOJT) WU NICEBIOHU-

MBI (HOBI)Iﬁ MGTO)I). Tak xak ,E[O6aBJ'ICHI/I€ MEPEMEHHBIX OKPYKEHUS MOKET OKA3aTbCsl 'POMO3IKUM, 0COOEHHO JJIs1 ONIEPAllMOHHBIX
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cucteM, 6a3UPYIOIIUXCS Ha TpahuUecKoM MOIb30BaTEILCKOM HHTepdelice, To MoIIepKuBacMasi CXxeMa ITyTel IMOUCKa Ha OCHOBE
MepeMeHHbIX OKPYKeHHsI Oblla paciidpeHa, YToObl OCTABUTH BO3MOKHOCThH MCIOJIb30BAHUS CYIECTBYIOLIETO JUATOrOBOrO OKHA
KiCad Hacmpoiixa nymeii. T0 T1aloTOBOE OKHO JIOCTYIHO B MeHI0 Hacmpouixu— Hacmpotixa nymeii v ero BUJI IOKa3aH HIXKeE.
Jlo6aBisisi HOBBIE ITYyTH B 3TOM JIMAJIOTOBOM OKHe, OyIyT paclmpsThest MecTa noucka daiinos 3D-popm. [pu sTom nepeMeHHble
OKpYKEHHs Ha CAMOM JieJie He YCTAHABJIMBAIOTCS, HO CHCTEMA COMOCTABIeHHUsI (PaiyioB paboTaeT Tak, Kak OyATo OHU ObLIU IEUCTBH-
TeJIbHO YCTAHOBJICHBI B cicTeMe. B cityyae, eciu peasibHasi iepeMeHHasi OKPYKEHHSI C TAKUM XKe UMEHeM OblIa YCTaHOBJIeHaA, TO e€
3HaueHue OyJeT 3aMeHeHO 3HaueHHeM BHyTpeHHel nepeMeHHol okpyxenus KiCad. mena ¢aiiyioB, yka3aHHbIE 110 OTHOLIEHUIO
K OIpeeIEHHON NepeMeHHON NIepeEMEHHOIN OKpPYKEeHHUsI, ONPeeIEHHON ¢ MOMOIIBIO AUATIOroBOro okHa Hacmpotixa nymeii, uau

UMS1 peaJIbHON 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 MyTu HaUMHAIOTCA ¢ my alias:, tae my alias —
CTpOKa TEKCTa, KOTopasi OblIa BHIOpaHa B KauecTBe YI0OHOTO COKpaIlleH s JIIs ob3oBatelis. HarmprmMep, ceBIoHUM 1T KaTaio-
ra, cogepkaiero cranmaptasie (popmsl B KiCad, MoxHO HazBaTh CmardapmHvle ghopmbl, a A1 CBOUX COOCTBEHHBIX (POPM MOKHO
Ha3HAYUTH TICeBIOHUM Mou ¢hopmul. [ ynpaBiieHHs ICEBAOHUMAMH HYKHO HaxaTth KHONIKY HacTpounTh myTH Ha BKIagke Ha-

crpoiiku 3D 11asoroBoro OKHa CBOMCTB MOCAA0YHOTO MecTa. JJnasoroBoe OKHO HACTPOMKHM 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: [luanoroBoe 0KHO HaCcTpoiku nceBaoHnMoB myTel B KiCad

daiiner 3D-popm MokHO BEIOpaTh HakaTheM KHonkH JJo6aButs 3D chopmy, oTKpoeTcs: JuaioroBoe okHO Bbibopa 3D-dopm,
MOKA3aHHBIA HIKE. B 3TOM JuanoroBom OKHE MPUCYTCTBYET MaHe b IPeJBapUTEIbHOTO IPOCMOTPa, (hMIIBTP (hailyioB 1 BhINaLa-
Iolllee MEHIO [UIs1 BBIOOpa CYLIECTBYIOLIMX MEPEMEHHBIX OKPYXKEHHUs WM MICEBAOHUMOB. B 3aBucMMOCTH OT pa3smepa GhopMbl U e
CJIOXKHOCTH, MOXET IMOTpeOOBaThCSI HECKOJIBKO CEKYHJ JUIs1 € oToOpaxeHus npu Boidope. Harpumep, ¢opma juis kopryca BGA,

KOTOpasd UCIO0JIb30Ba1aCh IIpU TECTUPOBAHUU, Tpe60BaJ’[ 0KoJI0 12 CEKYH/[ U1 TOCTPOCHUA I/I306pa)KeHI/I$[.
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12.14 CoxpaHeHue NocanovyHOro Mecta B akTUBHOW 6ubnuorteke

Komanna coxpanenust (BHOCUT U3MeHEHH B (paiiyl ak TMBHOI OMOJIMOTEKN) BBI3BIBACTCS] KHOTIKOM HE

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 (*.%)

MyTu:

Jusr/localfshare/kicad/demosfinterf_u

&f OTMEHUTH

HacTpouTs nNyTk

OK

Puc. 12.4: Tnanoroeoe okHo BbiGopa 3D ¢opm B KiCad

Ecmi nocagoynoe MecTo ¢ TAKUM K€ UMEHEM CYIIECTBYeT (cTapasi BepcHsi), TO OHO OyneT Iepe3arcaHo. YToOs! ObITh YBEPEHHBIM

B Ka4Y€CTBEC MOCaJOYHBIX MECT B 6I/I6HI/IOTCKC, PEKOMEHYETCA ABAXKbI IIPOBEPUTH MMOCAJOYHOE MECTO Ha HAJIUMYUE OIIUOOK nepen

€ro COXpaHCHUEM.

l'[epe;[ COXPAHEHHUEM, TAKIKE, PEKOMEHAYCTCS IIPUCBOUTH 0003HAYEHHIO WJIH 3HAYEHHUIO IOCai0vHOro MeCTta MM, KOTOPOE NOJIZKHO

otoOpaxaTbcs B OubnmoTexe.

12.15 CoxpaHeHue nocapgo4yHOro Mecra Ha neyaTtHom nnare

Ecmu pepakTupyemMoe ocagouHoe MECTO 3arpyXkeHo U3 TeKyIlel evaTHOM IUIaThl, TO ero MOXHO OOHOBHTB C TIOMOIIbIO KHOIIKU

?'-?@:.
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naBa 13

PaclwupeHHble MHCTPYMEHTbI pefakTUupoBa-
HUS neyaTtHoOu nnartbl

B Pcbnew u B PEAAKTOPE MOCAAOYHBIX MECT NPUCYTCTBYIOT MHCTPYMEHTDI, pacrojiaraionme Ooiee IMUPOKUMHU BO3MOKHOCTAMUA

penaktrpoBanusi. C MX OMOLIBI0 MOXHO 3(p(PeKTUBHO pa3MeliaTh 3JIEMEHTh Ha paboyeil HOBEpXHOCTH.

13.1 [Oy6nmpoBaHue 31eMEHTOB

HyGmpoBaHre —3T0 MeTO[ IO KJIOHHPOBAHHUIO JIEMEHTa C MOCIEAYIOIMM ero nepeMelieHueM. DTO OYeHb IOX0Ke Ha METOJ
KOIUPOBATh-BCTABUTh, HO OH TIO3BOJISIET ”PaCHbUIATS” JIEMEHTHI 110 MeYaTHOM IJ1aTe, a Takxe o0JieryaeT UCIoJIb30BaHUe UHCTPY-

MeHTa “TlonyunTs ¥ IepeMecTUThb Moc.MecTo” (CM. ajiee) IIPU PYYHON PACCTAHOBKE.

Hy6ﬂl/lp0BaHI/IC BBITIOJIHACTCA 110 HaXXaTHIO ropﬂqeﬁ KJIaBUIIIN (HO YMOJTYaHUIO CtI‘l-D) WJIK 4Y€pe3 KOHTEKCTHOE MCHIO, KHOIIKa

O

13.2 TouHOe nepemeLLeHUEe 3/IEMEHTOB

NuctpymenT “IlepeMecTUTs ... TOYHO” MO3BOJISAET NEPEMECTUTD JIEMEHT (UM TPYIITY 3JIEMEHTOB) B O3ULIMIO, YKa3aHHYIO B BUJIE

AEKAapTOBBIX KOOPAUHAT WU B BUJE MOJIAPHBIX KOOPAWHAT, UCIIOJIb3Y S JII00OBIE OAAEPKMUBACMBIE €INHUIIBI U3MEPEHUA.

JL71s1 MiCIIOJTb30BaHM I STOT0 MHCTPYMEHTA, BHIOEPUTE SJIEMEHTHI JUIs IIePeMEIleHHs] U 3aTeM HaKMUTE rOpsTIyIo KJIaBHITY (110 YMOJI-
yanmio Ctrl-M) uim Bocnosib3yHTech KOHTEKCTHBIM MEHIO, OTKPOETCS JMaIOroBoe OKHO. DTO AMAJIOrOBOE OKHO MOKHO BHI3BaTh
ropsiueii KJIaBHIer Ipy NepeMelleHUH WK TyOIMpPOBaHUH SJIEMEHTOB, OJ1arofapsi 4eMy MOKHO JIETKO IOBTOPSITh CMEIIeHHe MHO-

JXKECTBa JICMCHTOB.

Tounoe nepeMenicH1ue B HeKapTOBOIjI CHUCTEME 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 nepeMeniceHue B I'[OJ'[HPHOfI CUCTEME 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 MOMOLIBI0O OTMETKHU MOKHO MMEPEKITI0IATHCA OT HeKapTOBOf/’I K HOJ'[HPHOfI CUCTEME KOOpAUHAT. He BaxxHO KaKas cricTeMa HCIIOJIb-

3YyCTCs, 3BHAYCHUS 6y£lyT ABTOMATUYCCKN KOHBEPTUPOBAHBI.

3aTeM BBOAUTCS BHIYHCICHHBIN BEKTOP cMellieHus. MOXHO UCTIONb30BaTh YKa3aHHbIE eJMHULIbI n3MepeHus ("MM™ Ha U300 paxeHUH

BBIIIIE) WM YKa3aTh €IUHULBI U3MEPEHUs] CaMOCTOSATENBHO (T.€. 1 in” a1 moiiMa nnun 2 rad” asd 2 paauaH).

[ocne Haxatus kHonku OK Oyznet mpuMeHeHo MepeMenieHne K BBIIEJICHHUIO, a HakaTue KHOMKA OTMEHUTD MPUBEAET K 3aKPHITHIO
JIMAJIOrOBOr0 OKHa 0e3 BBIMOJIHEHHUs Mepemerntienus1. Eciu Obiia Haxara kHorka OK, To BBeaEHHbBIE JaHHBIE COXPAHSIOTCS U MPU
cleyIonieM OTKPBITUU TOTO TMAJIOrOBOTO OKHA, OHUM BOCCTAHABIMBAIOTCS. DTO MO3BOJISIET OBTOPHO MPUMEHSATh OJUH U TOT ke

BEKTOP AJI Pa3HbIX 0OBEKTOB.

13.3 WHCTpyMeHT co3paHns MaccuBa

Kak Pcbnew, TaK U pEAAKTOP MOCAJOYHBIX MECT UMCIOT BCIIOMOTaTeIbHBIN HUHCTPYMEHT IJId CO3JaHHUA MACCUBOB 2JIEMEHTOB U
CBOfICTB, KOTOprfI MOXHO HUCITIOJIb30BaTh JJIA HpOCTOfI ¥ TOYHOHR PaCcCTAaHOBKU NOBTOPAIOIINXCS JIEMEHTOB KaK Ha IevaTHOU IIaTe,

TakK U Ha MOCAJOYHBIX MECTax.

13.3.1 [lpumeHeHMe NHCTpPYMeHTa Ons co3aaHUA MacCUBOB

WHcTpyMeHT co3iaHrs MaccrBa IPUMEHSETCS K JIEMEHTY oA KypcopoM miy, B pexume GAL, k Boigenenuo. K Hemy MoxHo Jer-
]|

KO INOJIYYUTb JOCTYIT Y€PE3 KOHTEKCTHOE MEHIO (KHOHKa .D) WJIM 110 Ha)KaTHI0 COYETAHM A KJIAaBUII C KJIaBUATYyPbl (HO YMOJTYaHUIO
Ctrl-N).
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I/IHCprMCHT CO31aHAA MAaCCHUBOB MPEACTABJIACTCA B BUAE IUAJIOTOBOI'O OKHA € BKJIaAKaMU U1 PA3HBbIX TUIIOB MACCHUBOB. HOI[HGP-

KHMBAIOTCA Ba TUIIA MACCUBOB: IO CETKE U IO KPYTY.

Kaskapiil TUIT MaccrBa MOKHO MOJHOCTBIO HACTPOUTH HAa COOTBETCTBYIOIIEH BKIaake. ['eomeTpudeckue pa3mepsl (pa3mep, Iiiar,

CMeI_[IeHI/Ie) pacroyararoTcd CjaeBa; napaMeTpbl HyMEpalnu (mar U TUII HyMepa]_[I/II/I) PAacCIIOJIOKEHDI CIIpaBa.

13.3.2 MaccuBbl No ceTke

MaccuBbl IO ceTKe — 3TO MACCHUBBI, B KOTOPLIX JIEMEHTBI PACCTABJIAIOTCA 10 lIByXMepHOfI HpHMOYFOIIbHOfI ceTKe. DTOT THI Mac-

CHBa TaKX€ IIO3BOJIACT CO3JaBaTh JINHENHbIE MAacCCHBBI, PACCTABJIAA SJIEMEHTHI B OJHY CTPOKY WX B OAWH CTOJI6CLL

III/IaJIOFOBOC OKHO IJIA HaCTpOﬁKH apaMeTpoB MacCHBa IO CETKE BBIITIAOUT TaK:

Maccue no ceTke | Kpyrosoi Maccus

Kon-eo no ropus.: |5 HanpaeneHwe HyMepauW KoHT.mn.

@ ropus. 3aTem Bepr.

Kon-so no sepT.: |3
BepT. 3aTeM ropua.

WHTepean no ropus.: (5 MM
PEBEpCUPOBaTE HYMEPALUMID KOHT.MA. Ha YepenoBaHue cTPoK MK cTonbuos
VIHTepaan no eepT.: |5 MM o
Had4ansHslid HOMER KOHT.MM.
CmeweHme no ropua: |0 O WIcnonk30BaTE NepBLIf caoboaHLIAR HoMep
@ CHavansbHoro 3Ha4eHuA
CmelleHne noe sepT.: |0 MM
Cxema HyMepaLWK KOHT.MM.
WaxmaTHocTe: |1 MocneposatensHas (1, 2, 3...)
TUN WaxMaTHOIA PaccTaHOBKK @® KoopowHatHan (A1, A2, ... BL, ...)
CTpoKK
_ OCHOBHaA 0Ck HYMepaLW:
® Cronbus

Yucna (0,1,2,...,9,10) =

BTOPUHHERA OCh HYMEpaLIMN:
Yacna (0,1,2,...,9,10) =

Ha4ano HymepauWK KoHT.mn.: |1 1

& ozvenuTs <Jok

13.3.2.1 TeomeTpuuyeckue pasmepbl

FeOMCTpI/I‘{CCKI/IC Ppa3Mepbl BKIIIOYAIOT CJIeaylomiee:

* KoJsnuecTBO 0 rOpU30HTAJIM: YKCJIO “CTOJIOOB” B CETKE.
e KoJsnuyecTBO 0 BEPTHUKAJM: YHCIO "CTPOK” B CETKE.

o I/IHTepBaJI IO TOPU3OHTAJIMN: PACCTOAHUE MEKAY COCENHUMM IJIEMEHTAMU B OHHOﬁ CTpPOKE. Ecnu 3naueHue OTpULATEJIbHOEC,

TO ceTKa (POPMUPYETCsI CIpaBa HAJEBO.

® I/IHTepBaJI M0 BePTUKAJIMN: PACCTOAHNUE MEKAY COCCAHUMU JIEMEHTAMH B OTHOM CTOH6LIC. Ecnu 3HaueHue OTpULIATEIIBHOE, TO

ceTka (hopMHUpYeTCs CHU3Y BBEPX.
* CMemeHne Mo ropu30HTAJN: HAUMHATH CJIEIYIONIYIO CTPOKY C YKQ3aHHBIM CMEIEHHEM 10 OTHOIIEHUIO K ITPE/BbLIYIIEMY.

® CMemel-me M0 BEPTHKAJIN: HAUYNHATH CHC)IyIOL[II/Iﬁ CTOJ'[6CH C YKa3aHHbIM CMEIICHHUEM 10 OTHOLICHUIO K MPEAbIAYIIEMY.
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Puc. 13.1: Cetka 3x3 co cMeLIeHUEM 110 OCSM X, Y

99

e Tum maxmMaTHoOR PaCcCTaHOBKH: ,E[O6aBJ'[ﬂCT CMEHICHUE K KAXKIOMY JIEMEHTY U3 1 -T'O YUCJIa CTpOK/CTOJ'[GLlOB, npu YEM Kaxk-

Jasl ocleayolas CTpoKa cMelaeTcst Ha 1/n-yio oT yka3aHHOrO MHTepBaIa:

Puc. 13.2: Cerka 3x3 ¢ maxmMaTHOCTBIO B CTPOKaX paBHOM 2
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Puc. 13.3: Cetka 4x3 ¢ maxMaTHOCTBIO B CTOJIOIaX paBHOMU 3

13.3.2.2 TMapameTpbl Hymepauumn

* HanpaBJjieHne HymMepanuu KOHT.IUL: ONPE/ENSETCS METO/| BHITIOJHEHUs HyMepalluK: HyMepalysi BCeX 3JIEMEHTOB CTPOKH
CJIeBa HAIPAaBO C MOCJEAYIOLINM MEPEXOJIOM K CIIey0Ilel CTPOKE MJIM HyMepallysi BCeX 3JIEMEHTOB CTOJIOIA CBEpXY BHU3 C TIO-
CJIEYIOIMM NIEPEXOJIOM K cieftylolemy crosoiy. O6parute BHUMaHKe, HalpaBJieHHe HyMepaliy 3aBHCHUT OT 3HaKa MHTepBaa:

OTpULATEIbHOE 3HAYECHUE ITPUBOJUT K 06paTHOﬁ HyMEpaluu: ClipaBa HaJIEBO U CHU3Y BBEPX.

* PeBepcupoBarh HyMepanuio KOHT.II. HA Yepe0BaHHe CTPOK WJIN CTOJOIOB: €M OTMEUEHO, HallpaBJIeHue HyMepa-
M OyZIeT U3MEHSThCSI Ha TIPOTHBOIIOJIOKHOE MPH TIEPexo/ie Ha CIEAYIOIyIo CTpOoKy MM cronbden. Ho BCE ke, HarmpapieHue
YepelOBaHUsl CTPOK MJIM CTOJIOLOB 3aBUCHUT OT HAINPABJICHUs HyMEpaLly 3JeMEHTOB. DTOT MapaMeTp IoJie3eH 1JIs KOpPITyCoB,

noxoxux Ha DIP, rie BHIBOJBI ¢ OJJHON CTOPOHBI HYMEPYIOTCSI CBEPXY BHU3, a C IPYroil — CHU3Y BBEPX.

¢ HavaabHbIi HOMEDP KOHT.IUL: IIPpU pa3sMEIEHNUN 2JIEMEHTOB, KOTOPBIM YK€ IIPUCBOCH HOMEP, MOXKXHO HAaYMHATh HYMEpALHIO

CHavaJla WM UCHOJIb30BaTh MEPBbI CBOOOIHBIN HOMEP.
¢ Cxema Hymepamnuu
— IHocaenoBarte/bHAs: 00bIYHAS BO3PACTAIOIIAA HyMepaLus JIEMEHTOB B CTPOKe/CTOJIONE - €CJIM HOMEP MOCIIEJHETO S1eMeH-
Ta B IEPBOM CTPOKe ”7”, TO IIEpBOMY JIEMEHTY BO BTOPOH CTPOKe OyIeT MprUcBoeH Homep “8”.
— Koopannarnas: Hymepanus BeETCs 10 JBYX-OCEBOM CXeMe, IPU KOTOPOH HOMEP COCTOUT U3 MHIEKCAa CTPOKU M MHJEKCca

cron6ua. Kakoil unnekc Oyzer nepBbiM (CTPOKH MM CTOJIOLA) ONpejiesiseTcsl HalpaBjieHeM HyMepaluH.

* Ocb HyMepanuu: Kakoi Habop CUMBOJIOB IIPUMEHUTS U151 HyMEPalUHy 110 OcH. JloCTyIHbIe BAPUAHThI

— Yncaa — 11d 0ObIYHBIX LEJIBIX YUCEL.
— IlecTHagnaTe pUYHBINA — [T YKCEN B MECTHAAIATEPUIHON popme.

— Audasur, 3a uckmovyenneM IOSQXZ — obrmas cxema /st SMEKTPOHHBIX KOMIIOHEHTOB, PEKOMEH/IyeMasi CTaHAapTOM

ASME Y14.35M-1997, pazpen 5.2 (panee, MIL-STD-100, pazaen 406.5) 1)1 UCKJIIOYEHUS TyTaHULBI B HOMEpaXx.
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— AucaBur, Bce 26 cHMBOJIOB — Ha0Op U3 BCEX JIUTEP JIATUHCKOTO ayipaBuTA.

13.3.3 Kpyrosble MaccuBbl

prFOBbIC MACCUBBI PACCTABJIAIOT JIEMCHTHI 110 KPYry WA AYre. Opr)KHOCTL OIpeneaAeTcd MECTOM YCTAHOBKU 2JIEMEHTA (I/IHI/I

LIEHTPOM BBIJICJIEHHOM TPYIIIbI 3JIEMEHTOB) M LIEHTpoM. Huke mokazaHo AuMaaoroBoe OKHO ¢ napamMeTpaMy KpyroBoro Maccusa:

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 TleomeTpuuyeckue pasmepbl

® HeHTp MO TOPU30OHTAJIHA, HeHTp MO0 BEPTHUKAJM: ICHTP OKPYKHOCTHU. HpI/I €ro USMCHCHUHU 6yH€T aBTOMAaTUYCCKU BBIYHMC-

JIATBCA paguyc, KOTOp];IfI 0TO6pa)KaCTCH B CJIEAYIOIIEM II0JIE.

* Vroua: yroua Mexay AByMs COCCAHUMU IJIEMCHTAMN MACCHBA. Ycra"oBute ero PaBHBIM HYJIIO, YTOOBI PaBHOMEPHO PACTIOJIOKHUTD

3aJaHHOE KOJIMYECTBO 9JIEMEHTOB MO OKPYKHOCTH.
* Koumm4ecTBO: uKC/IO 37IEMEHTOB B MaccuBe (BKJIIOYAst OPUTMHAIBHBIA KOMIIOHEHT).

* BpamaTs: Bpaimarh Kaxaplid 3JIeMEHT BOKPYT cBoell ocH. Ecii He oTMedeHo, 3JIeMeHThl OyAyT CMeIlaThesi Ho He OyayT Bpa-
marbcst (Harpumep, NpsMOYroJibHasi KOHTaKTHAsI TUIOIMIA/IKa BCeraa OyJeT COXpaHsTh TOPU3OHTAIBHOE MOJIOKEHHE, €CIIH STOT

TapaMeTp BBIKJIIOYEH).

13.3.3.2 TMapameTtpbl HyMepauumn

prFOBI)Ie MacCCUBbI UMEIOT TOJILKO OAWH Pa3sMep U IMPOCTYIO0 q)OpMy, B OTJIMYMH OT CETKU. 3HaUYECHHE HOCTYIIHBIX NIAPpaAMETPOB TAKOE
K€ KaK U1 IJId MaCCHUBOB I10 CETKE. DJIeMEHTBI HYMEPYIOTCA 11O YaCOBOM CTPEJIKE — YTOOBI BHIIOJHUTD HyMepanuio NpoTruB YacOBOM

CTPEJIKH, YKaXKUTE YIoJI OTPHLIATE/IbHBIM.
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13.4 WN3ameputenbHbIW UHCTPYMEHT (NMMHENKa)

I/ISMCpI/ITCJ'II)HI)IfI HUHCTPYMEHT — 3TO JII/IH@flKa, KOTOpasd UCIOJb3YETCA Ul BU3YaJIbHOT'O KOHTPOJIA pasMepoOB U paCCTOHHI/Iﬁ Ha

[IeYaTHOM IIJIaTe.

On AKTUBUPYCTCS € IOMOIIBIO KHOIIKU C I/I306pa)KCHI/ICM ITAaHTCHIUPKY IS 33 Ha HpaBOﬁ MaHEJIM UHCTPYMEHTOB, a TaKXK€ Yepe3

MeHI0 “Pa3MepsI” ¥ ¢ TOMOIIBIO ropsiaelt Kiiapuim (1mo ymomdanuio, Ctrl-Shift-M).

IMocne akTMBaNMK MOXHO PUCOBaTh BPEMEHHYIO JIMHEWKY TOBEpPX M300pakeHHs, OHa OyJeT MocTpoeHa Ha 6a3e BHIOpaHHBIX B
JaHHBII MOMEHT eIMHUI] U3MepeHnsl. MOKHO YCTaHOBUTH OrpaHMYEHHe yIiia, KpaTtHyio 45 rpaaycam, HaxarueM kiasuimm Ctrl.

E,I[I/IHI/IL[I)I N3MEPEHUSA MOKHO MEPEKIII0YATh HE IMPEPbIBAsd pa60Ty C MHCTPYMCHTOM, HUCHOJIb3YyA HA3HAYCHHOE COYCTAHUEC KJIABUIII

(mo ymomvanmo, Ctrl-U).




Pcbnew 135/144

naBa 14

PykoBonacTtBo no cosanaHuio ckpunrtoB B KiCad

[IprMeHeHNe CKpHUITOB MO3BOJISIET ABTOMATU3UPOBATh AeNUCTBUA, BhioIHsAeMble B KiCad, ¢ moMoIpio A3bIKa MPOrpaMMUpPOBAHUS

Python.
JonomHUTeTEHO MOXkeTe N3yunTh doxygen-JoKyMeHTaluio Ha caifte Python Scripting Reference.
MoskeTe IpoCMOTpeTh JOKYMEHTALMIO Ha python-mMonyiu, HabpaB pydoc pcbnew B CBOEM TepMUHAJE.

C 1OMOIIIBIO CKPUIITOB MOKHO CO3/1aBaTh:

* ILnarusbl: 3T0 0COOBIN THIT CKPHIITA, KOTOPBIN 3arpyxaercs npu 3amycke KiCad. Hanpumep:

- MaCTep HOoCaAJOYHBIX MECT: ITIOMOracT co3iaBaTb MOCAJO0OYHLIE MECTA IPOCTBIM 3aIIOJIHEHUEM IMapaMETPOB. CMOTpI/ITe CO-

OTBCTCTByIOHII/Iﬁ pasaei MaCTCp IOCaJOYHBIX MECT HUXKE.

— CunTtpiBanne/coxpaHenue ¢aiioB (naarupyemcs): TO3BOJIAT MOJT30BATENSIM CO3/1aBaTh IUIArMHBI 175 9KCIIOPTa/UMITOpTa
(paiinoB mpounx popMaToB.
— JeificTBMs (mecmupyemcsi): IO3BOJAT CBSA3bIBATh COOBITHS C 3aITyCKOM CKPHITA, JOOABJISATh HOBBIE JIEMEHTBHI MEHIO MIIH

naHeJiell UHCTPYMEHTOB.

® CKpI/lIITLI KOMaHﬂHOﬁ CTPOKM: CKPUIITBI, KOTOPBIE MOKHO BBITIOJIHATH B KOMaH,I[HOﬁ CTPOKE, 3arpyiKaTh IUIaThl NJIN OunbImo-

TE€KHU, UBMCHATDh UX U q)OpMI/IpOBaTL I/I306pa)K€HI/Iﬂ HJIX HOBBIC I1JIATHI.

B xomaHIHOH cTpoke OyaeT MOoKa3aHO MpeaynpekaeHrne, yTo U3 Beex npuioxkennit maketa KiCad, ckpurTsl mognepxuBaoTCs

Tosbko B Pcbnew. B Oyayiiem takxke ruiaHupyercst nojnepkka ckpunrtoB u B Eeschema.

14.1 O671bekThl KiCad

API (anmapaTHO-TIpOrpaMMHbIN MHTEP(MENC) CKPUITOB OTPakaeT BHYTPEHHIO CTPYKTYpY Kozia Pcbnew. I'aBHBIM 0OBEKTOM sIB-
nsiercst BOARD (meyatHas 1iata), KOTOPBIA COIEpKUT HaOOp cBOWCTB, a Takxke MODULE (niocagounsie mecta), TRACK/VIA
(mopoxku/nepexoaunie orBepctusi), TEXTE_PCB (wagnucu), DIMENSION (pa3meps), DRAWSEGMENT (rpadguyeckue iu-

Hun). B coio ouepenp, 00bekt MODULE copepxut 00bextsi D_PAD (koHTakTHbie tutoinaaku), EDGE (koHTypbI) 1 T.J.

* Cwmotpure pasgen 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 conepskutcs B Moayste “pcbnew”, HanmcaHHOTo Ha si3bike Python. @ynkims GetBoard() Bo3Bparaer o0beKT
TMIeYaTHO! IJIAThl, OTKPBITON B JaHHBII MOMEHT B peakTope. [Tose3Ha npy BHIOJHEHNN KOMaH[, 13 MHTEI PUPOBAHHON KOMaHJHON

000J104KkK Pcbnew v [/1s1 IJIarMHOB, BHIMOJIHSIONINX Pa3IMUYHbIe ICHCTBHS.

14.3 3arpy3ka u coxpaHeHue nnarbl

* LoadBoard(filename): 3arpyxaer miary u3 ykazaHHoro (aiiia u Bo3Bpaiaet o0bekt Tunia BOARD, dopmar aiina onpene-

JISIeTCA 10 PACIIMPEHUIO.
» SaveBoard(filename,board): coxpansier 00bekT THII2a BOARD B (haiin, o pacimpenuto aiina onpeaensercs (popmar 3amnucu.

* board.Save(filename): To e 4TO U MpebIAyINEe, HO BHI3BIBACTCS METO]] U3 caMoro oobekTa Trna BOARD.

B npuBeiéHHOM NpHMepe 3arpy’kaeTcs IJIaTa, CKPHIBAIOTCS BCe 3HAYEHHSI, 2 0003HAYeHHSI 0TOOPa’KaloTCsI

#!/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) # moxasaTh oBoO3HaueHHE

pcb.Save ("mod_"+filename)

14.4 T[lepeuncneHue n 3arpyska 6ubnuorek

Hepetmc.rmn; 6H6JII/IOT€KI/I, nmocaago4YHbli€ Me€CTa, KOHTAKTHbIC IIJIOIIAaAKH

#!/usr/bin/python
from pcbnew import *

libpath = ”/usr/share/kicad/modules/Sockets.pretty”

print ”>> enumerate footprints, pads of”,libpath

# 3arpysuTh NOOXONLWHHE [NArUH OId YTEHHd/3amucu OUONHOTEeK B dopMmaTe .pretty
# (comepxamux rnocamnouHele MecTa B dopmarte .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 nnaruHa: (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)
# BLIBECTH COKPAmMEHHOE HMd [IOCANOYHOIO MecTa
print name # uMd, comepxameecd B 3arpyXeHHOU Oubnuorexe
# 3aTeM CIenyioT II0Ind O6OBHaQGHHH, 3HaAUEeHHd U CTpOKa OIIHMCAaHHA:
# I[oMHHTE, TEeKCT 3HaueHHd U OOO3HAUEHUY BPEMEHHHH, OT OyneT 3aMeHEH 3HAUYEHHIMU
# M3 KOMIIOHEHTa CXEeMHl IPH CUUTHIBAHHU CIHCKA LeneH.

print ” ->"”, fp.GetReference(), fp.GetValue(), fp.GetDescription()

# BbHIBECTH HHOOPMALMIO O KOHTaKTHOHM miomanke: GetPosO () BoaBpamaer
# [ONOXeHHEe KOHTAKTHOM MNOMmANKH IO OTHOWEHMIO XK MOJIOXEHHI [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 mn

14.5 BOARD

Hanee nmpusepeHo onucanre oobekTa BOARD, ocHOBHOTO 00BeKTa B pcbnew KiCad.

BOARD conepxut Habop CIUCKOB OOBEKTOB, K KOTOPHIM MOXHO MOJYYHTh JOCTYII C IOMOIIIBIO CIIEIYIOMUX MeTo0B. OHM BO3-

BPAIIAIOT EPEUYMCIIsIeMbIe CIIMCKH, UX COAEPKUMOE MOKHO IepedrpaTth UCIOJIb3yst cHTakcuc “for obj in list:”

* board.GetModules(): Bo3Bpamiaer crivicok 00bekToB THIIa MODULE — BCce 0CTymHBIE MOCaJ0vHble MecTa, HalJJeHHbIe Ha

MeYaTHOM IuIaTe.
* board.GetDrawings(): Bo3Bpamiaer criicok 00bekToB THIIa BOARD_ITEMS — rpaduueckue 31eMeHTbl HeYaTHOM IIaThI
* board.GetTracks(): Bo3spamiaer cricok 00bekToB THIa TRACK 11 VIA — 10poXKy 1 epexoHble OTBEPCTHS
* board.GetFullRatsnest(): Bo3BpaImaeT CIIFICOK CBsI3eii, He 3aBEpIICHHBIX COCTIMHEHUN
* board.GetNetClasses(): Bo3BpaIaeT CIIMCOK KJIaCCOB Iienei
* board.GetCurrentNetClassName(): Bo3BpaIlaeT TeKyIwi Kiacc rerei
* board.GetViasDimensionsList(): Bo3BpamaeT cimcok pa3mMepoB NepeXOJHBIX OTBEPCTHH, JOCTYITHBIX IS TIATHI

* board.GetTrackWidthList(): Bo3Bpamaer crvcok 3HaYeHHUIT MUPUHBI JOPOKEK, JOCTYITHBIX IJISI TUIATHI
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IIpumep npoBepKH MIATHI

#!/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 N3MeHHNTH TOJbKO BBIBOJBI 0T 1 10 14, 15 — nuromaaka TemiooTBoaa v J0JKHA 0CTaThCA 0€3 H3MeHEeHHsI.

#!/usr/bin/env python2.7
import sys

from pcbnew import *

filename=sys.argv[1l]

pcb = LoadBoard(filename)

# HamiTu nocamouHoe MecTo U304
u304 = pcb.FindModuleByReference ('U304")
pads = u304.Pads()

# IlepebpaTb BCe KOHTAKTHBIE MIOMANKH, BLBIBECTH HX TeKyllee 3HAUEeHHEe 3a3opa
for p in pads:

print p.GetPadName (), ToMM(p.GetLocalSolderPasteMargin())

id = int (p.GetPadName ())

# YcTaHOBUTL 3a30p paBHBH 0 Ougd 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 MOJTYyYHUTh JOCTYI U3 AUAJIOTOBOTO OKHA.
Eciu nranoroBoe OKHO OTKPHITO, MOXHO BHIOpAaTh OJMH U3 CKPHUITOB, OyJET MOKa3aHO W300pakeHHe MTOrOBOIO MOCAI0YHOrO

Mmecra. [IpuBeEHHBIE TapaMeTpbl MOKHO PEaKTHPOBATb.

Eciu miaruHel He KOPPEKTHO padOTAIOT WM HE YCTaHOBJICHBI, MX MOCJIEAHNE BEPCUM MOKHO HATH Ha caiiTe MCXOJHBIX KOJIOB
KiCad gitlab.

OHU JOJDKHBI pacronarathesi, Hanpumep, B C: \Program Files\KiCad\share\kicad\scripting\plugins.
B OC Linux MOXHO ITOMECTUTh COOCTBEHHBIE TUIarnHbel B SHOME / . kicad_plugins.

IMocagouHbIe MeCTa CO3JAIOTCS NP OCTHIM BBOJAOM IAPAMETPOB.

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)
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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” ) # ”*” — yxasplBaeT Ha HAlKUHEe 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() # 3Hauenue no IPC

# Bo3BpamaeT MNO3HLUHI 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 )

# co3maTh MACCHB KOHTAKTHBEIX MNIOMANOK U HOBABUTH €ro X 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 CIpasBa

xpos = —-shl_to_pad-offsetX

pad_s0_pos = pcbnew.wxPoint (xpos,shl_from_top)

pad_s0 = 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_s1l)

# yxasaTh TI'PAHUIBl [TOCAMNOYHOTIO MEeCTa
linewidth = self.draw.GetLineThickness ()
margin = linewidth

# BepxXH4d 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 )
# HUXHIYI NUHUL
posy = pad_height/2 + linewidth/2 + margin

self.draw.Line (xstart, posy, xend, posy)
# XOHTYp NIEBOH MEeXaHHUECKOH KOHT.IINI.
yvend = 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 CTOpPOHA KOHT.II.

self.draw.Line (-xstart, posy, —-xend, yend)
# set SMD attribute

self.module.SetAttributes (pcbnew.MOD_CMS)

# NEeBBIM CEerMeHT ClleéBa 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)

# FOpH3OHTaHbHHﬁ CerrMeHT Hal KOHT.III.

xstart = xend
xend = - pad_pitch*0.5-o0ffsetX
posy = yend

self.draw.Line (xstart, posy, xend, yend)

# IpaBad CTOPOHa KOHT.III.

(KOHTYp NpPaBOW KOHT ..

OTpaxeH IO ocHu 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)

# mpaBag CTOPOHa KOHT.INI.

self.draw.Line (-xstart, posy, -xend, yend)

# BaperucTpupoBaThCd B pcbnew

FPC_FootprintWizard() .register ()

14.8 [MnaruHbl gencTBun

IInarun )]eﬁCTBPIH MMO3BOJIAT CBA3BIBATH COOBITHUS C 3allyCKOM CKpI/Il'[Ta.Ha HaHHbeI MOMEHT TOJIbKO p€ain30BaHa BO3MOKHOCTb

,IIO621BJICHI/IH JICEMECHTA HOBOI'O MCHIO.

HoBrbie 371eMeHTHI MOSABIISAIOTCS B MEHIO I/IHCprMeHTBI = 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

¢ OOGHOBHUTH ILUIATUHBIL: TIEpe3arpy3uTh IUIATHHBI (M CO3/1aTh HOBBIC 3JIEMEHTHI 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: 100aBUTH AaTy KO BCEM TEKCTOBBLIM MeTKaM Bua $date$

import pcbnew
import re

import datetime

class text_by_date (pcbnew.ActionPlugin) :
won
test_by_date: mpuMep ninarvHa NEeHCTBUL.
No6aBUTL HATy BO BCEeX TEKCTOBHIX IIONIX Ha [IeUYaTHOM Hnnate, comepxamux ' Sdates’
IOnd HUCHIONb30OBAHUY:

- JofaBbTe HAONHCh Ha MEeUYaTHYIO [HIAaTy, comepxamyio MeTky ’Sdate$’
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- BaHyCTI/ITe IIJIaT"MH K3 MEHIO

- lara 6ymeT aBTOMaTHuYeCcKU nobaBleHa K TEKCTOBBIM MeTkaM (B dopmaTte YYYY-MM-DD)

L

def

def

defaults (self) :

Il

dyukuuio defaults Heob6xOOUMO MNEPEONPEeneNUuThb

self.name comepxXUT Ha3BaHUE BJIEMEeHTa MEH

self.category comnepXxuT Ha3BaHHE KATErOpHU NnarvHa (noka HEe MHCIOIb3YyeTCd)

self.description comepXuT NONHOE ONHCAHUE MNIarvHa

Il

self.name = ”"Add date on PCBR”
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}-[0-9]1{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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