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BBeneHue

OnucaHue

Pcbnew — 310 MOIIHOC NPUJIOKEHUE UIA NIPOCKTUPOBAHUA MEYATHBIX TUIAT, JOCTYITHOC HAa ONEPALIMOHHBIX CUCTEMAX Linux, Mi-

crosoft Windows u Apple OS X. Pcbnew ucrionp3yeTcsi COBMECTHO € peIaKTOPOM JIeKTpudeckux cxeM Eeschema.

Pcbnew nosBosisiet ynpapisiTe 6MOIMOTEKaMu 1OCaJOUHBIX MecT. Kaskioe rmocagjouHoe MecTo MpeCTaBisieT coOoi rpadudeckoe
n300pakeHne KOMIIOHEHTa C KOHTAKTHBIMH IUIONIaiKaMu. Bce HeoOXoanMMBle MOCa0YHble MECTa AaBTOMATHIECKH 3arpyKaioTcs
NPY CUMTHIBAHUHM CIIHCKa Lieniedd. JIioGoe ncrpapiieHrne Ha3HAUYeHHBIX ITOCAIOYHBIX MECT WM OOO3HAYEHUI NP peAaKTUPOBAHUN

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

Pcbnew npeiocTapisier ”HCTpYMEHT 11 MPOBEpKHU IpaBiul mpoek TrpoBaHust (DR C), KOTOPEIi poBepsieT 3a30Ppbl MEXKAY JOPOKKAMH
Y KOHTaKTHBIMH IUIOIIAKAMH, a TAaKXKe CJIeJUT YTOOBl BCE COSAMHEHMs U3 CITHCKA LETled CXeMbl ObLIM MPOJIOKEeHB! BepHo. [1pu
WCIIOJIb30BAaHNH MHCTPYMEHTa MHTEPaKTUBHON TPACCUPOBKH, TPOBEPKa IPaBUJI IPOEKTHPOBAHMSI BHITTOJIHSIETCSI HEMIPEPHIBHO, YTOOBI

MOMOYb MMPABUJIBHO MTPOJIOKUTD KAKIAYIO JOPOKKY.

Pcbnew MMPEeaOCTaBJIACT BO3MOKHOCTD 0T06pa>1<aT1> CBA3U — TOHKHE JIMHUU, COCOMHAIINNE KOHTAKTHBIC IJIOIIAaJKH IMOCaJOYHBIX
MECT B COOTBETCTBUU C COCIUHCHUAMU B CXEME. HPI/I NnepeMeICHNN JOPOKECK UIIN ITOCAJOYHBIX MECT, 9TH CBA3U TaKXKE€ ATMHAMUYCCKU

NEepEMENIAITCA.

Pcbnew mmMeet nipocToii, HO 04eHb 3 (PEKTUBHBIA TPACCHPOBIIMK, TIOMOTAIOIIMI MTPY MPOSKTHPOBAHUY ITEYATHBIX TUIAT. DKCIOPT/

ummnopt B popmatr SPECCTRA dsn mo3BoJIsieT UCIOJIb30BaTh 00JjIee MPOABUHYThIE aBTOMATUYECKUE TPACCHPOBIIUKH.

Pcbnew npeocrapisier cnenaabHbe MHCTPYMEHTHI 1S TpoekTrpoBanust CBY 1ierel (Takvx Kak KOHTAKTHBIE IUIOMIAIKY TPATIEIIMEBUTHC

WU CIIOKHOM (pOpMBI, aBTOMATHYECKasl pa3BOJIKa KaTyIleK MHAYKTUBHOCTU Ha CJIOSX MEYaTHOM IUIATH U T.I1.).

OcHOBHble 0CO6eHHOCTU NMPOEKTUPOBaHUS

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

Pcbnew moxer cozgaBath 10 32 ciio€B Mea, 14 TeXHUYeCKUX CIOEB (CI0M HIeKorpaduu, NasyIbHONM MacKu, Kiest Uisi (pUKCauu
KOMIIOHEHTOB, MasUTbHOM MACTH M KOHTYPOB MEYaTHOM TUIATHI) TUTIOC 4 BCIIOMOTATENBHBIX CJIOS (U1 rpapUIeCKUX JIEMEHTOB U

KOMMEHTapHeB) U IIPU 9TOM OTOOpaKaTh CBSA3H He pa3BeEHHBIX COENUHEHUH B pealbHOM BpEMEHH.

DJeMeHThl MeYaTHOM ILIATHI (,I[OpO)KKI/I, KOHTAKTHBIC IIIOMAAKH, TEKCT, Fpa(bI/I‘IeCKI/IC SJICMCHTBI ) MOryT OT06pa)KaTbC5I 1o

pasHOMYy:

¢ TToaHOCTPHIO MJIN TOJIBKO KOHTYD.
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* C wm 6e3 3a30pa It ZOPOKEK.

B cito:xHBIX cxeMax MOKHO BLI60pO‘{HO CKPBIBATH CJIOU, 30HbI U KOMIIOHCHTBI U1 YJTyYIICHU A YUTAOETBHOCTH. HOpO)KKI/I OHpeHCHéHHHX

Lierned MOKHO MOJCBEUYMBAThH /151 0OecreyeHus1 00Iblell KOHTPACTHOCTH.
INocamouHble MecTa MOXHO IIOBOPAYKMBATh Ha MTPOU3BOJILHBIN YToJ, KpatHbii 0.1 rpamgyca.

Pcbnew COACPIKUT PCH&KTOP MMOCaJ04YHbIX MECT, KOTOprﬁ IMO3BOJIACT pEAAKTUPOBATH OTACJIbHbIC IOCAJOYHBIE MECTA, PACIIOJIOKEHHbIC

Ha II€YaTHOM IUIATe, WK MOCAJ0YHBIE MECTA U3 OMOIMOTEKU.

PenakTop mocagouHbIX MECT MPEIOCTABISIET MHOXECTBO MHCTPYMEHTOB YCKOPSIIOIIUX paboTy:

® BI)ICTpaH HyMEpalusl KOHTAKTHBIX IUIOMIaI0K l'[yTéM MIPOCTOro NEPETaCKMBaHWA KypCcOpa MbIIIN HAa/l HUMU.

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

MECT.

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

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

MECTe MOXKET COIECPKATHCS JII0Oast KOMOMHAIIMS M3 YHUKATbHBIX KOHTAKTHBIX TLIOMAI0K.

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

® q)OpMaTbI IS TIPOU3BOACTBA:

— Files for Photoplotters in GERBER RS274X format.

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

* [leyars Ha puHTEpE.

OCHOBHbIe 3aMevyaHus

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

yIpaBJIeHus: 0TOOpaXKeHHeM, Takue Kak MaHOpaMUPOBaHKeE U MacIuTad, TpeOyloT HaIMYKe TpeTel (cpeHei) KHOMKH.

B noBbIx Bepcusix KiCad, Pcbnew mosyums MHOXECTBO KapAMHAIBHBIX M3MeHeHnH oT paszpaborunkoB CERN. Onu copepxar
TaKye CBOWCTBA KaKk HOBBle pexxuMbl oToOpaxenus (OpenGL u Cairo), MHTEpaKTMBHBIN TPACCUPOBIIMK, TO3BOJISIOINIA CIBUTATh
yKe pa3BeIEHHBIE JOPOKKY IPH MPOKIIaaKke HOBOH (T.H. “push and shove™), nob6aBmnaTe quddepeHmaibHble maphl 1 (GOpMUPOBATH
MeaHJp ATl BIpaBHUBAHUS JJIMHBL JOPOXKEK, MepepaboTan PegakTop nocajouHbIX MecT 1 MHOTO Apyroro. IIpumuTe Kk cBeieHuIo,

4TO OOJIBIIMHCTBO 3THX CBOICTB JIOCTYITHB TOJBKO B HOBBIX pexumMax oroopaxkenuss OpenGL u Cairo).
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naBa 1

YcTaHOBKA

1.1 YcraHoBKa nporpaMMHOro obecneuyeHus

ITpouenypa ycraHoBKM onucaHa B fokyMeHTanuu k KiCad.

1.2 WN3meHeHMe HacTpoek Mo yMO4aHUIO

daiin HacTpoek kicad . pro co3HaYSHUSIMU IO YMOTUAHMIO pacroiaraercs B Katasiore kicad/share/template. OHucnonab3yeTcs

B KQUeCTBE CTAaHAAPTHON KOH(UTYpalyH /TS BCEX HOBBIX IPOEKTOB.

JlaHHbIl haiin HACTPOEK MOKHO OTPEAAKTHUPOBATh, YTOOBI M3MEHHUTH IIEpEeUYEHb 3arpy’KaeMbIX 110 YMOIYAHUIO OUOIHOTEK.

st sToro:

» 3amycture Pcbnew HenocpeacteenHo wm ucnonb3yst KiCad. Ha OC Windows ucnonasiemsiil ¢aitn Pcbnew pacronoxen B C :

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

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

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

1.3 YnpaBneHue 6ubnmotekamMm NocamoyHbIX MeCT: ycTapeBLUasi Bepcus

Haunnas ¢ Bepcuu 4.0, yrnpapieHue OMOIMOTEKaMH MOCAJI0YHBIX MeCT B Pcbnew BBIMOJIHSAETCS C TOMOIIIBIO (PaiiioB, HA3bIBAEMBIX
“TabaMiamMu OMOIMOTEK MOCcagouHbIX MecT”. Tabmuia OGMOIUOTEK MOCAAOUYHBIX MECT COAEPKUT OMUCAHME HEKOrO KOJIMYECTBA
OTJIENIbHBIX OMOJIMOTEK, BMECTE C “NICEBAOHUMAMK” JJIsl KakKJOM U3 HUX, KOTOPbIE UCIOJB3YIOTCS [T YKA3aHUS TOrO, K KaKOW

OubdIMoTEKE MPUHAJICKUT NMOCATOYHOE MECTO.

B Pcbnew monnepxuBaeTcsi HECKOJIBKO TUTIOB OUOIMOTEK, KaKIBIH U3 KOTOPBHIX OOCITYKUBACTCS OT/ICIBHBIM “TUIATHHOM
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KiCad - 6ubnroreku mocagovHbix MectT B (popmare, paspabotaHHoMm crienmanbo st KiCad. OHu XpaHSTCS B JIOKAJIbHON

(paiinoBoii cucreme B hopmare .pretty (KaTajoru ¢ dpainamu .kicad_mod)

Github - 6ubnuoreku nocagounsix Mect KiCad B hopmare .pretty, KoTopbie XpaHsitcs B ceTd, B Github-pernosurtopusix
* Legacy - ycrapeBumii (popmar 6udamnotek nocagounbix mect ajist KiCad (daiisbl ¢ pacimpenueM .mod)
* Eagle - 6ubimoreku nocanovHbix Mect B popmate Eagle (katanoru ¢ daitnamu . fp)

* Geda-PCB - 6ubnuoreku B popmare Geda PCB

3ameuyaHue

+ CoxpaHsaTtb 61MONMOTEKU NOCAA0YHBIX MECT HAa NOKaNbHbIA AUCK MOXHO TOMLKO B doopMate .pretty (Bknoyas doaiinb
nocanoyHbIX MeCT ¢ pacwmpeHnem .kicad_mod, xpaHsawmecs BHyTpw).

» Bce ocTtanbHble dpopmaTtbl OOCTYMHbI TONbKO ANS YTEHUS.

TO NO3BOJISACT UMETh MOoCcagO04YHbIE MECTA C OIMHAKOBBIMH UMEHAMMU U3 PA3HBIX ounobmmorek. imeHa MOCaJ0YHBIX MECT B ITPUJIOKCHUU
MPEACTABJIAIOTCA B BUIIC KOM6I/IHaHI/II/I MMEHH OMOJIMOTEKN U MIMEHHU CaMOT0 oCcag0vYHOro MeCTta, 3TO MMO3BOJIACT 3arpyKaTb BEPHOC

10CaJOYHOE MECTO U3 COOTBCTCTByIOIHCfI OMOJIMOTEKH.

ITpucyrcrByer aBa Tua Tadiuil OUOIUOTEK MOCAOYHBIX MECT: OfIHA IJI00aIbHAs, BTOpAs IS POCKTA.

1.3.1 Tnob6anbHas Tabnuua 6M6NMOTEK Nocanoy4YHbIX MecCT

I'no6anpHas Tabauia OMOIMOTEK MOCAJOYHBIX MECT COIEPXKUT MepedeHb OUOINOTEK, KOTOPbhIE AOCTYIIHBI BCEria, HE3aBUCUMO OT
3arpy;KEHHOTO B JAHHBI MOMEHT MPOEKTa. ITa TaOIMIA XPAHUTCS B IOMAIITHEM KaTaJlore Mojib30Bartesis B Bue ¢aiiia fp—1ib-

table. PacnionoxeHue JOMANIHEIro KaTajora 3aBUCUT OT HCHOHL3yeMOﬁ OHepaL{HOHHOﬁ CUCTEMBEI.

1.3.2 Tabnuua 6MbNMoTEK NOCa/OUYHbIX MECT NPOeKTa

Tabnmua GuOIMOTEK MOCAJOYHBIX MECT ITPOSKTa COAEPKHUT NepeueHb ONOINOTEK, KOTOPBIE OTHOCSTCS TOJIBKO K 3arpyKEeHHOMY B
JaHHBII MOMEHT MPOEKTY. DTy TaOIMIy MOXHO PeIaKTHPOBATh TOJIBKO MOCIIE 3arpy3KH (paiia mpoekTa neyatHou ruiatel. Eciv xe
IPOEKT IeYaTHOM [UIaThl He 3arpyKeH Wi Tadiiia OMOIMOTeK IPOeKTa OTCYTCTBYET, To OyIeT Co3aHa IycTas Tab/uLa, KOTOpyio

MOJKHO OTPE€AAKTUPOBATL U COXPAHUTH PAAOM C @aﬁHOM IMPOEKTa MeYaTHOM ILJIATHI.

IMocne noGaBieHus JIEMEHTOB B TaOuuily OMOIMOTEK mpoekTa, datin fp-lib-table, coepkalluii STU JIEMEHTHI, OyaeT

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

1.3.3 [llepBoHavyanbHasa HacTponka

ITpu nepom 3amycke CvPcb nnm Pcbnew daiin riio6anbHO# Tabubl ocagouHbiX MecT fp—1ib—table OTCYyTCTBYET B JOMAIIHEM
Karajiore noss3oBaresisi. Pcbnew nomsitaercs ckonuposath cojiepxiMoe daitna fp_global_table co 3HaYEHUSIME IO YMOJTYAHUIO

13 cucTeMHOro Karasora madmonos KiCad B momariHuii katanior B paiin fp-1ib-table. Ecmm ke paiin fp_global_table
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HE yacCTCAd HafITH, TO 6y,[ICT CO31aHa 1mycTas riodanbHas Ta6m/1ua OnOINOTEK IIOCaJOYHBIX MECT. B Takom CJIyvdac MoJib30BaTeJib

MOXET CaMOCTOSATENIbHO KOMMPOBAaTh cofepkumoe fp_global_table M HACTPOUTH CO3AAHHYIO TAOIHUILY BPYUHYIO.

Ilo YMOJTYaHUIO riodasibHast Ta6J'II/ILIa COICPKUT BCE CTaHAAPTHBIE OUOTMOTEKH MOoCaJO4YHbIX MECT, KOTOPBLIEC YCTAHABJIMBAIOTCA KaK

cocrasJsomas yacth KiCad.

MNopckaska
Takxe vMetoTCs MpyMepbl oainos fp-lib-table B oduumansHoM perosutopumn bubnuotek KiCad, kotopbie
MOXHO MCMONb30BaTh B KA4eCTBe WabnoHa npu NOCTPOEHUM NIMYHOM Tabnuupi:

* Bce 6ubnmoteku KiCad n3 Github-penosutopusi: fp-lib-table.for-github

* Bce 6ubnuotekn KiCad, npu ycrnoBum, 4To OHM yXe CoaepXatcsi Ha Aucke (B NPOTUBHOM ciyyae, nx Heobxoammo
3arpyautb): fp-lib-table.for-pretty

 CraHpapTHble 6ubnnotekn Eagle (ans Eagle 6.4.0) fp-lib-table.for-eagle-6.4.0

IlepBbiM gesom npu Hacrporike KiCad, HykHO U3MeHUTD 3Ty Tabiuily (H0OABUTh WM YIAJIHUTh 3JIEMEHTB) B COOTBETCTBUHU C

MpeIbSIBJICHHBIMU TPEOOBAHUAMU K paboTe U epeyHeM HeOOXOIMMBIX [UIsl COCTABJIEHHUSI IIPOSKTOB.

Mopckaska

MoxeT notpeboBaTbCsl MHOrO BPEMEHW Ha 3arpy3ky Honbloro konuyectsa 6ubnuotek, ocobeHHO, ecnn BCE OHM
pacrionoxeHbl B cetv (Takue, kak Github-6ubnmotekn). Ecnm 6ubnuoTtekn 3arpyXxarTcsi O4eHb OONF0, MOXHO
nonpo6oBaTh yOanunTb HEHYXHbIE.

1.3.4 [Oo6aBneHue 3neMeHTOB Tabnuubl C MOMOLLLIO MEHeaXepa 6ubnuortek
Menexep OGUOIMOTEK HOCTYIEH Yepe3 MEHIO:

HacTpoikn | Pasmepel WHCTpyMeHTel  [Mpaeuna npc

g
5! MacTep pobasneHwa bBubnvoTek nocad.mecT
)

MeHeg#ep BubnmoTek nocad.mecT

| -# Harrmady s muTai

Ha I/1306pa)KCHI/II/I HHWKE MOKAa3aHO JUAJIOIOBOE OKHO I pEAAKTUPOBAHU A Ta6J'II/II_[ OMOIMOTEK MOoCcaJO4YHbIX MECT, KOTOPOE€ BbI3bIBACTCA

C TMOMOIIIBIO IMyHKTa "MeHekep OUOIMoTek mocaa.Mect” 3 MeHo “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 ¢ NoMowk 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 Jusrflocalishare/kicad/modules/packages3d/
4 |KISYSMOD Jusrflocal/sharefkicad/modules/

% OTMEHUTE @QK

J1s1 Toro 9ToOBI BOCIIONB30BAThCSI OUOIMOTEKOM, €€ CHavYada HYXKHO J00ABUTH JIMOO B IJI0OATbHYI TaOJHIly, JTMOO B TaOIMIy

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

Ka)KIH:IfI 9JIEMCHTA Ta6III/IleI HNMECT YHHUKAJIbHOC M. Ono JOJIZKHO OBITH YHUKAbHbIM B TIpEJACIax Ta6JII/II_IbI. 10 UMs He 00513aTEIbHO

CBS3bIBATh KaK JMOO C peabHBIM UMEHeM (paiiia OMOIMOTEK WM MTYyTEM K HEMY.

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

e CumMBoI JABOCTOYMA : HEJIb35 UCNOJIb30BATh VI YHUKAJIbHOIO UMEHU.

* Kaxplii s;1eMeHTbI OMOIMOTEKH I0JKEH UMETh KOPPEKTHO YKa3aHHBIN Iy Th W/WIM MM (paiiia, B 3aBUCUMOCTH OT TUIIA OMOJIMOTEKH.

[TyTh MOXHO yKa3bIBaTh KaK aOCOOTHBIN, OTHOCUTEIIBHBII MM ¢ IPUMEHEHHEM TIepEeMEHHbBIX OKPYKEeHUS (CM. HIKE).
o JloykeH ObITh YKa3aH MOJXOMASIIUIA THIT IUIATUHA, JIS TOro YToOb OMOIMOTeKa Obliia 3arpyKeHa BEpHO.
Takke UMeeTcsl NOJist ONMUCAHUs /ISl YKA3aHWsI KOMMEHTApHsl K 3JeMeHTy Ouonnoreku. [loje mapameTpoB MOXKET COAEpKaTh

CIICMUAJIBHBIE OMIU, KOTOPBIE 3aBUCAT OT THUIIA IJIarkHa, HO OOBIYHO OHO OCTAETCSI ITyCTBIM.

Ko Bcemy mpoyeMy, He JOMYCKAETCs HAJIMUKe JTyOJUKATOB YHUKATBHBIX UMEH OMOJIMOTEK B OJHOM TaOiuIle, HO MOKHO MMETh
JyOIUpyOIMecss UMEeHa B pa3HbIX TaOJMIax, rI00aTbHOM M Tabiuile MpoeKTa. DieMeHTa TaOMMIbl TPOEKTa, B TAKOM Cliydae,

Oyner uMeTh OOJBIINI TPHOPUTET, YeM JIEMEHT U3 INI00ATBHON TaOIHIIbI.

1.3.5 T[lopcraHoBKa NnepeMeHHbIX OKPYXeHUs

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

TMO3BOJIAIOT OIPEACTIATh B IEPEMEHHBIX OKPYKCHUA ITPONU3BOJILHLIC ITYTU K MECTY XPaHCHUA JIMYHBIX OUOIHOTEK.
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151 TOICTaHOBK U MIEPEMEHHBIX OKPYKEHH A UCTIOBb3YETCs CUHTaKCUC $ { ENV_VAR_NAME } B IIOJI€ IyTH K OMOIMOTEKE ITOCAJOYHBIX

MECT.

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

* SKISYSMOD: OHa yKa3blBa€T Ha MECTO, TJ€ pacrojaralTcs OMOIMOTEKU TOCAaJOYHBIX MECT, YCTaHOBJIEHHbIE BMECTE C Ki-
Cad. TTosmb30oBatesnb MOKET ONPENeIUTh COOCTBEHHYIO NepeMeHHylo SKISYSMOD, MOAMEHHMB TaKMM 00pa3oM CTaHAAPTHBIE

OMOJIMOTEKN HA CBOM COOCTBEHHBIE.

 Ecnu 3arpyxeH ¢ailsl ne4aTHO M1aThl, ONpeenseTcs nepeMeHHas okpyxeHus: SKPRJIMOD, B KOTOPOU XPaHUTCH ITyTh K 3arpyKeHHOMY
haiiry maThl. DTO TO3BOJISIET MOJIB30BATEIIO CCHUIATHCS HA OMOIMOTEKH, PACTIONIOKEHHBIE B KATAJIOTe C TPOEKTOM, O€3 MCIIOJIb30BaHUS

aOCOJTIOTHBIX IyTeH, ¥ He UCIIPABJISATh KAKIBIA pa3 TaOJIMIy IPOCKTa.

1.3.6 J[ob6aBneHue 3aneMeHTOB TabnuLbl C NOMOLLbIO MacTepa

NmeeTcst MHTEpaKTHBHBII MacTep, KOTOPHIN MOKET HIOMOYb JOOABUTH OMOIMOTEKN B TAOIHLBI ToJIb30BaTensd. OT JocTyneH yepe3

MCHIO!:

HacTpoikn | Pasmepsl WHCTpyMeHTel  MpaBuna npe
IEﬁ MacTep pnobasneHwsa bubnuoTek nocag.mect
MeHenep BubnuoTek nocap.mecT
| o Harrnabes mea

Takke, ero MOXHO 3aIyCTHTh U3 MEHeKepa OMOIMOTEK, UCMIONB3Ys1 KHOMKY ~Jl06aBUTh C MOMOIIIBI0 MacTepa”.

B noka3zanHoM npumepe OyayT J0OaBIICHBI JIOKaIbHbIE OUOIHOTEKH:

MacTep gobaBneHus BubBnuoTe

ﬁ Nobpo noxancsaTs 8 MacTep fobaBneHua BUENMOTEK NOCaAOHHAIX MecT!
MomanyicTa, BelbepuTe MCTOYHNK Ana gobaeneqwa BubnnoTek:

@ |Paiine Ha MoEM KoMMbKITEpE

Github penoanTopuit

[} MoceTUTe Haw obuUMansHEIFR Kicad penoswTopwid Ha Github v nonyunte Bonslwe Gubnuote

Chegywowui > % OIMEHWTE

ﬁ Nobpo noxancsaTs 8 MacTep fobaBneHua BUENMOTEK NOCaAOHHAIX MecT!

MomanyicTa, BelbepuTe MCTOYHNK Ana gobaeneqwa BubnnoTek:

Daifbl Ha MOEM KOMMEKTERE
@ Github penoauTopuit | https:Agithub.com/KiCad
8 CoxpaHuTe nokansHyo Konuio B:

ftmp 063op

nony4uTe Honblie bubanoTe

Cnegyowuin > % OIMEHWTB
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I[anee MacTtep HpOBG,I[éT NOJIb30BATEJIA YEPE3 HECKOJIBKO ITAIIOB IJI ,I[O6aBIICHI/IH 6I/I6JII/IOTCKI/I, KOTOPBIC 3aBUCAT OT TUIIA BbI6paHHOI>i

6ubmmoreku. Ilporiecc 1is Kaxa0ro Tuma OyAeT OnucaH aajee.

ITocne 131)160pa HYXHBIX OMOJIMOTEK MOSBUTCS CTpaHrla JJIA IMIOATBEPKACHUA CACTIAHHOTI'O BbI60paZ

MacTep gobaBnesus BUBNUDTEK NOCAgO4HbIX 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 OIMEHWTL

Ecnmu kakasi-To GuOIMOTeKa CONEepKUT ONMMOKY (He TIOATepKIBaeTC s, He SBJISAeTCs OMOIMOTEKOH . ..) TO OHa OyJeT moMevyeHa Kak

«HEBEPHbBI».

IMocnennee 4to HEOOXOAMMO BHIOPATh 3TO TAOJMILY, B KOTOPYIO HYKHO 100aBUTh BRIOpaHHbIE OUOIMOTEKH:

* I00IbHYIO TaONUIly VI

° Ta6J'II/IIIy MIPpOCKTa

Tep gobaBnesus BUBNUDTEK NOCAgO4HBIX MECT
Kyna »enaeTe fofasnTe Hoeele BuBnuoTekn:
@ |B rnobankHyio koHduUrypaumio 6ubnuroTek (BNAMMO AR BCEX NPOEKTOB)

ToMLKO B TEKYLUWA NPoekT

< Hasag 3aBepwKTL | ﬁOIMeHMTh

1.3.6.1 J[Oob6aBneHue CyLLeCTBYIOLLUX JIOKaNbHbIX 6M6NMoTEK

Ha jiokanbHOM KOMIThIOTEpE YiKe JOJDKHBI IPUCYTCTBOBATh OMOMoTeKH. Harpumep:

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

* Bubnuoreku ot Geda unu Eagle

VX MOKHO 106aBUTH C MOMOIILBIO onimK “Paiibl Ha MOEM KOMITbIOTepe”. ByIeT 3ampoliieH Karaior, Coep)alui OMOIMOTeKH, 1

ux opmar:
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MacTep gobaBaerus BuBnuoTex nNocagoYHel: MecT

ﬁ Buibop dhalinoe 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 noggepxueaemele dopmatel BubnuoTek

< Hasapg Cneayiowwii > | & orverws

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

1.3.6.2 JHOo6aBneHune 6ubnuotek n3 Github

Macrep, Takxe, MOxeT JobaBuTh 6ubmmorexu n3 Github rpu Bei6ope onmumn “Github perosuropuii”.

HyxHo ykazaTs yuérHyo 3anuch Github ¢ perno3utopuem, KOTOpbIi HY)KHO JOOABHTb.

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

MO>XHO BKJIIOYMTH COXpaHEHHe JIOKaIbHOH Komiy. Ecii mapamerp coxpaHeHHst JIOKILHOW KOIUU He YCMAaHo8AeH, TO ONOInoTeKa
Oyner 3arpyxarbcs u3 Github nipu kaxom 3anpoce. Ecim ke mapamerp ycmaroseaen, To OMOINOTEKA 3arpy3uUTCs Ha UCK U OyzeT

BOCIPUHUMATHCSI Kak pretty ounonuoreka KiCad, B nabHeiiiieM oHa aBTOMATHYECKU OOHOBIISITBCS HE OYyIeT.

Ha cnenyrorem starne Gyzer 3arpykeH NepedeHb BCex .prefty-perio3uTOpreB, HaliIeHHBIX B YKa3aHHOW y4eTHoi 3anucu Github.

MOKHO OTMETUTH JIMIIL HEOOXOAUMBIE OUOJIMOTEKU 11 JOOABIEHU.

MacTep gobaBaerus 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 OTMeHWTh Beibop BCero

< Hasag Cneayiowii > | & orvermnts

IMocne moaTBep:kieHus1, eciii OblIa yCTaHOBJIEHA OILIUS COXPaHEHWsI JIOKAJIbHON KOIMH, 110CaJ0uHble MecTa OyayT 3arpyXeHsl B
yKaszaHHbII Kartasnor. Ecim ke ucronbsyercs Github-miarun (6e3 JIOKaIbHON KOMUM), TO 1OCaJoOuHble MecTa OyIyT 3arpyKarbcsi

npu H606XOI[I/IMOCTI/I.

1.3.7 MpumeHeHue nnaruHa KiCad

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

(pailyioBoit cucteme).



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

CO3JaHHBIC CAMMM I10JIb30BATCJIEM.

1.3.7.1 YcTtaHoBka 6ubnuotek gnsa KiCad-nnaruHa

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

6uOINOTeKM UMEIOIIecs Ha JUCKe, HEOOXOMMO CHayasIa [IOMECTUTh B IIOAXOAIIEE MECTO.
Bubmoreka KiCad — 370 KaTasor, coiepxaiiuil HeKOTOpoe KOJIMUecTBO (aiiyioB ¢ pacumpeHueM .kicad_mod.

OHH 0OBIYHO CO34al0TCs IPU PACITAKOBKE apXHBad, KOIIMPOBAHUU KATAJIOTa U3 IPYTOro MeCTa Uik Npyu KJIOHMPOBAHUMN PEIIO3UTOPUA

C IIOMOIIIBIO CCTEMbI KOHTPOJISI BEPCHUIL.

ITnarun KiCad He TpeGyeT HUKaKOHM CHCTEMbl KOHTpPOJIsSI BepcHid, HO Git OUeHb YacTo UCHIONIb3YIOT AJISl OTCIIEKUBAHHS MU3MEHEHUI

B OMOJIMOTEKAX, YTO MOKET CYLIECTBEHHO ITIOMOYb B OLIEHKE KauecTBa OMOIMOTEK U ITPY Pe3ePBHOM KOITMPOBAHUH.

[pu 3TOM JIETKO OTCIIEKMBATH U3MEHEHH S U TIOMOTaTh B pa3BuThn odrimanbHex 6udmmorek KiCad Ha Github. Bee ato nemaercs
C TTOMOIIBI0 CHCTEMBI KOHTPOJIs Bepcuil Git. Ecm xotute momous, HyXHO co3aaTh otBeTBiIeHue (fork) pemosurops mHa Github,
9YTOOBI MOKHO OBUIO OTIPABJIATH MpeaiaraeMbie nu3MeHenus (pull requests). Eciu ke mojib30BaTeib KeslaeT TOJbKO OOHOBJISITh
OUOIMOTEKH TTPU HEOOXOIMMOCTH, TO OTBETBJICHHE CO3/laBaTh HE HYXKHO, JOCTATOYHO ITPOCTO KJIIOHMPOBATh HEMOCPEACTBEHHO

oudmmotekn KiCad u 3arpyxats msmenenus (pull) mpu HagoOHOCTH.

3ameuaHue

Ornpaeka nameHennii (pull request) yepes Github no3sonmT aBToMaTHeECKK NPOBEPUTL KOPPEKTHOCTL NpeaiaraeMbix
W3MEHEHW C MOMOLLBbIO CMCTEMbI aBTOMATMYECKOM MPOBEPKWM cTaHbapToB 6ubnuotek. [ns nonyyeHus Gonee
noapobHoit MHdopMaumm o TpebosaHusix k Bubnmotekam cmotpute KiCad Library Conventions.

1.3.8 [pumeHeHue nnaruHa GitHub

ITnarun GitHub —3T0 0coOblii TUIarkH, KOTOPBIA pean3yeT uHTepdeiic 1ocTyna (TOJbKO YTeHHe) K YAAIEHHBIM PENO3UTOPUSIM
GitHub, koTopbie cofiepXkaT mocalouHbie MecTa B (hopMare . pretty v, Ipy HEOOXOAUMOCTH, PEJOCTABISIET MEXaHI3M ~KOIUPOBAHUS
nipu 3armcu” (COW — Copy-On-Write), KOTOpBIH HO3BOJISIET peJaKTUPOBaTh TOCAJOYHBIE MECTa U3 TAKMX OMOIMOTEK MyTEM MX

3arpy3ku ¢ periosuropueB GitHub u coxpanenus gokansHo Ha T1K.

BaxHo

| « Mnarvn "Github” — cnyxuT ons ypanéHHoro goctyna kK 6ubnuorekam ¢ nocagoyHbIMM MecTamu pret-
ty B pexuMe TOnbKO Ans YteHus c hitps:/github.com.

« lMonb3oBatento He cooblaeTcs 06 M3MEHEHMSIX B PEMO3UTOPUM C MOMEHTA ero NocneaHero NCrosib30BaHmsl.
MoaToMy, HyXHO cobnoaaTb OCTOPOXHOCTb MPU MCMONb30BaHMK NOCaA04YHbIX MeCT npsimo 13 Github.

Yro0bI 7OOABUTH JIEMEHT TAOHIIBI OMOIMOTEK IMocaIouHbIX MecT Tura Github, Heo6xoaumo B osie “TIyTh OMOIMOTEKN” yKa3aTh

BepHBI BeO-aapec Github-penozuTopusi.

Hanpumep:



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

O6w1yHO Beb-anpec GitHub umeer criemyomnyo ¢opmy:

https://github.com/user_name/repo_name

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

TMokazaHHas Huke TabIMIa OMOIUOTEK MOCAMOYHBIX MECT COJAEPXKUT SJIEMEHT C MapaMeTpamMu 1Mo yMOJTYaHuo (6e3 TOaIepKKu
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

Yro0bI aKTUBUPOBATh (PYHKIMIO “KommpoBaHus npu 3armcy” (COW), HykHO 106aBuTh ommio allow_pretty_writing_t
o_this_dir Brpage "Tlapamerpsl” aemMeHTa TaOIUIIBI OUOIHOTEK OCAO0YHBIX MECT. DTa omius mogooHa “Ilytu 6ubnuorexun”,
OHAa YKa3bIBaeT Ha JIOKAIbHOE X PaHMIMIIE M3MEHEHHBIX KOMUII [TOCaJOYHBIX MECT, 3arpykeHHbIX U3 penosutopus GitHub. [Tocagounsie
MeCTa, COXpaHEHHBIE 110 YKa3aHHOMY ITyTH, TOTIOJHSIOTCS OCTABIIENCS YaCThi0 MOCAIOUYHBIX MECT JOCTYITHBIX TOJBKO JJIs YTEHUS
n3 penosutopus GitHub, o6pazyst Takum ob6pazom equHyto 6udoteky. [1pu oTcyrerBum ykaszanHoit onuun, GitHub-6nbmoreka
JOCTYITHA TOJIBKO JUist uTeHus1. Ecim ke onmus yka3aHa, To Bce U3MEHEHHbIE [T0CaJ0UHbIe MECTa U3 3TOM ruOpUAHON OUbINOTeKN

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

Yactp nocanounsix Mect ruopugnori COW-6ubnmorekun, Kotopast XpaHUTCs Ha github.com Beerga gocTyIHa TOJBKO IS YTEHUS,
TO €CTh U3 He€ HEBO3MOXHO YJaJIUTh YTO-HUOY/b MM HEMOCPEICTBEHHO N3MEHHUTh KaKoe-IM00 MOCaJl0uYHOe MECTO B YKa3aHHOM
GitHub-peno3uropun. B nocneyioiem onucaHui KOMOMHUpOBaHHbIe OuOIMOTeKH OyayT Ha3biBaThes npocto “GitHub”, Ho mpu

9TOM IOAPA3YMEBACTCA, YTO OHU MO3BOJIAIOT JIOKAJIbHOE YTeHHe/3aMnch U ynaneHHmﬁ AOCTYII TOJIBKO IJIsI UYTEHUA.

B rabnuiie HMXe MOKa3aH 3JIeMeHT TaOJIUIIB OMOIMOTEK TOCAJOUHbIX MecT B KoTopoM 3a1ana COW-onmust. 3aMeTbTe, MpUMEHEHHAS
nepeMeHHasi OKpyxeHus $ { HOME } ucrosb3yeTcs TOJIbKO B KauecTBe mpuMmepa. Karasor github.pretty pacrososxeH mo mytu $ { H
OME}/pretty/path. Beeraa, ucnonp3ys onmmio allow_pretty_writing to_this_dir, Hy)HO 3apaHee co3gaBaTb

yKa3aHHbIA KaTaior ¢ cygpdukcoM .pretty.

VHukajabHoe ums IIyTs 6u6aMOTEKH Tun nuiarusa ITapameTpsl Onucanne
github https:// Github allow_pretty_w ITocag.mecrta ot
github.com/liftoff-sr/- riting_to_this Liftoff GH
pretty_footprints _dir=${HOME}/
pretty/github.
pretty

I[Tpu 3arpy3ke nocagovuHoOro MecTa Beeria OyIeT OTaBaThCsl TPEUMYIIECTBO JIOKAILHOW BEPCUH, HAMIEHHON B KaTaJiore, yKa3aHHOM

Bonuuu allow_pretty_writing_to_this_dir. [locne nepBoro xe M3MEHEHMs MOCAJOUYHOIO MECTa U COXPAHEHUS €ro



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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B JIOKabHOM Katasiore COW-6ubnmoteku ¢ moMoIipio Pegakropa mocagoyHsIX MecCT, JT0Obe 0OHOBJICHHS STOTO MOCaJOYHOTO

Mmecta u3 GitHub OyayT HeoCTyIHBL

Bcerza co3nmaBaiite oTaesbHbIE * . pretty-kaTanoru as kaxaoi GitHub-6ubnmoreku, HUKOra He OObEeUHSIITE UX, YKa3blBas
OJIMH Y TOT XK€ KATaJIOr 111 HECKOJIbKUX OMOIHOTEK. Takke He CTOUT UCIONIB30BaTh OOIIHI * . pret t y-kaTtaor mjis onuun COW
B HECKOJIBKHX 3JIEMEHTAX TaOJHIIBL. DTO MPUBEAET K IMyTaHUIle. 3HaYeHue onnuu allow_pretty_writing_to_this_dir
MOXHO JIOTOJIHSATh IEPEMEHHBIMU CPEJIbl, UCIIONB3YsI CHHTAKCHC $ { }, yKa3bIBasi IyTh TAKUM ke 00pa30M Kak 3TO JiesiaeTcs B rpade

"IlyTb OUOIHOTEKHU” .

1.3.8.2 Wcnonb3oBaHue PYyHKLMUN KONMPOBaHUA Npu 3anmucu ans pacnpocTtpaHeHUs NocanoyYHbIX MecT

Kaxkotii cmbict B COW? Ecnu noib3oBateu OyayT MepHOIMUYECKU OTIPABISATh CBOU UCIIPABJIeHHbIE mocaqouHbie Mecta u3 COW-
KaTaJIoroB ynpasJstionmm perosutopusi GitHub, To oHu cMoryT 00HOBUTD X Komuu Ha GitHub. JIocTaTO4HO MPOCTO OTHPABUThH
oTAenbHbIE * . kicad_mod-gaiins u3 ceonx COW-karanoros ynpasisomemy penosuropus GitHub. ITocne nosydenus nonrsep:xaeHus
O TIPUHATUN U3MEHEHUI Y BHECEHHSI X B PEIIO3UTOPUIA, MOIB30BATENIb MOXET CIIOKOHHO YIaJUTh CBOM JIOKAJIbHBIE KOITHH 3THX
MOCAJIOYHBIX MECT ¥ UCIIOJIb30BaTh OOHOBJIEHHBIE YIaJIEHHbIE MTocafouHble MecTa u3 GitHub-016amMoTeKy, JOCTYITHON TONBKO OIS
ureHust. [lonp3oBaTenp JOMKEH CTPEMUTBCS K TOMY, YTOOBI KOJMYECTBO MOCAJ0YHBIX MECT B ero JokaubHbix COW-karanorax

OBLTO KaK MOXXHO MEHbIIE, OTITPABJIsIsE KaK MOKHO Yallle CBOM Koruu Ha https://github.com.

Mopckaska

Takxe MOXHO MoMoub B pa3dpaboTke GUONMOTEK MCMONb3Ys NOKanbHble git-komuW COOTBETCTBYHOWMX BUONMOTEK,
noakntoyeHHbIx 4Yepes KiCad-nnaruH. TllpegnaraTs U3MEHEHWS MOXHO HEemnoCPEedCTBEHHO yrpaBnsiolwemy
ochuLManbHBIM PENO3UTOPUEM.

1.3.8.3 KbawuposaHue 3anpocos K Github

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

HNMH BOCITIOJIb30BATHCA.

J1st ycKopeHHUsl 3arpy3Ku YAIEHHBIX TOCAI0YHBIX MECT MOXHO HCIIOJIb30BaTh Nginx, KOTOPBIA OyJeT K3IIMpPOBaTh JaHHBIE U3
cepsepa github. Ero Mo>xHO ycTaHOBUTH JIOKAJIbHO UJIM Ha ceTeBoM cepiep. [Ipumep KoHpUrypauuy HaxoauTcs B UCXOAHBIX KOjlaX
KiCad B karanore pcbnew/github/nginx.conf. HanGosiee mpocToii crocod 3acTaBuTh ero paboTath — 3aMeHuTh (aiii nginx.conf
€O 3HAYEHHUSAMH 10 YMOJTYAHUIO Ha YKA3aHHBIA BHIIE W BBITONHUTh export KIGITHUB=http://my_server:54321/

KiCad, rae my_server — IP uam qoMeH MalivHbl, HA KOTOPOU BBHIMIOJHSIETCS NginXx.

1.3.9 BapwuaHTbl UICNONb30BaHUS

BubmoTeky nocaloqHbIX MECT MOKHO CIEJIaTh II100aIbHBIMU WITH CTIEL(DUIECKUMHE 151 3arpyKEHHOTO B IJaHHBIA MOMEHT ITPOEKTa.
bubnmoreky, 3aHecéHHbIE B II100ATBHYIO TaOJIMILy BCETa JIOCTYIIHBI, a MH(OpPMaIMs 0 HUX XpaHuTcs B Qaiine fp—lib-table
B JIOMAIlIHEM KaTaJiore ImoJjp3oBareis. I odanbHele GMOIMOTEKN MOCAJ0YHBIX MECT JOCTYIIHBI IaKe KOr/ia CIIHCOK LieTiel MPoeKTa
Ha 3arpyxeH. A Tabiuia OMOIMOTEK MOCaTOYHBIX MECT POEKTa aKTHBHA JIMIIb JUIs1 3arpyKeHHOTo (paiina crivcka nenei. Tadmuia
MIPOEKTa XpaHUTCs B (paitne fp—-1ib-table B TOM ke KaTajlore, YTO U 3arpyKeHHbII B JaHHBIA MOMEHT (paiil meyaTHOH IIaTHI.

[Nonp30BaTesb MOXET BHOCHTH OMOIUOTEKH B JTIOOYIO 13 TaOIHUII.

,HEU'[€€ IMPUBECHDBI MTPEUMYIICCTBA U HEAOCTATKU PA3HBIX METOAOB!:



https://github.com
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* MO3XHO OnpeeuTh Bce OMOIMOTEKH B III00ATLHOM TabIMIIe, P ITOM BCE I0CaI0UHbIE MECTa Beeraa Oy IyT IOCTYITHBI B KaXI0M

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

— The advantage of this is that you only need to define the libraries you actually need for the project which cuts down on searching.

— The disadvantage is that you always have to remember to add each footprint library that you need for every project.

¢ Takke MOXHO OIIpeaeIATb OMOINOTEKU MOCaJOYHBIX MECT OTHOBPEMEHHO B 00enx Ta6m/1uax, B IN100aJIbHOM 1 B Ta6J'II/IIIe ITPOEKTA.

BoJstee ynoOHBIM BapHaHTOM OyZeT MCIOJIB30BATh TIIOOAIBHYIO TAOJUILy [UIsl OmpesefeHus OMOIMOTEK, KOTOPBIe MCIIOIb3YIOTCS
Be3Jle, a crienrduieckue OMOIMOTEKH, HyKHBIE TOJIBKO B KOHKPETHOM IPOEKTE, ONpeAesiATh B Tabiuue npoekra. Ho, B mo6om

cllydae, HeT CTPOrMX YKa3aHWI Kak I0JIb30BaTelb J0JKEH ONPE/IeisATh CBOU OUOIMOTEK Y.

1.3.9.1 PepaktupoBaHue NOCafoOyYHbIX MECT HENOCPEACTBEHHO Ha NeYyaTHOM nnarte
ITpu noGaBIeHNM MOCAIOYHOrO MECTa Ha MeYaTHYIO TUIaTy, BCE ero JaHHble KOMUPYIOTCs B daiin neyaTHol miathl (.kicad_pch).
STO 3HA4YUT, YTO UBMECHCHU A 6I/I6J'II/IOT6KI/I HE 6y)_IyT ABTOMATUYECKU OTPAXKaTbCA Ha He‘{aTHOﬁ IJiare.

ITO TaK ke 3HAYUT, YTO PEAAKTUPOBAHNEC OTACJIBHOI'O NMOCAAOYHOI0 MECTa IeYaTHOM IIaThl He 6yﬂ€T OTPA)KEHO HAa TAKOM K€

MOCaJI0YHOM MECTO U3 OMOJIMOTEKH (TaK jKe KaK M Ha JIPyruX MMeYaTHBIX [UIATaX, UCMONB3YIOIIUX 9TO MOCAJ0YHOE MECTO).

K tomy xe, eciu U3MEHHTD [10caJOUHOE MECTO B OMOJIMOTEKE, TO IPHU CIIEYIOIIEM ero J00aBIeHNH Ha IeYaTHYIO IJ1aTy, OHO OyzeT

OTJIMYATHCA OT TOI'O, YTO YK€ YCTAHOBJICHO Ha IIAaTe.

Monckaska

O6biyHo nocTynatoT Tak. KonmpytoT Bce Mcnonb3yemble NMocafoyHble Mecta B OTAENbHbIA KaTanor, HaXOOsWmiACs
NoJL CUCTEMOV KOHTPONS BEPCUIA, 1 TaknM 0Bpas3oM NpoekT obeperaeTcs OT BOMOXHbIX M3MEHEHUI B CTaHAaPTHBLIX
6rbnunoTtekax unu 6ubnmotekax nonb3osatens. Takxe, 3T0 No3BonseT cobpaTb BCe HEOOXOOMMbIE Pecypcbl Anst
MOCTPOEHVSI NEYaTHON NiaTthl B OOHOM MECTE 1 PacnpoCTpaHsTh ux 6e3 npobnem.
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'naBa 2

OCHOBHbIE€ UHCTPYMEHTDI

2.1 KomaHAabl U NaHeNn UHCTPYMEHTOB

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

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

* IIpaBOl MaHeJX MHCTPYMEHTOB

* JIeBOW NaHEJN WHCTPYMEHTOB

e MBIIM (KOHTEKCTHOE MEHI0). A NIMEHHO:
— The right mouse button reveals a pop-up menu the content of which depends on the element under the mouse arrow.

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

KnaBumia Escape UCNoab3yeTcs B OCHOBHOM IS ITPEePhIBAHMSI TEKYIIEN ONepalii.

Ha 1/1306pa>1<eH1/H/1 HWKE BUAHBI HEKOTOPBIE JIEMEHTBI I/IHTepq)eﬁca OTKPBbIBAIOIIXE OJOCTYII K KOMaHaM:
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Z2,92 X90,170000 ¥ 64.770000 dx 90,170000 dy 64770000 dist 111,022 MM

2.2 YnpaBneHue MbiLLbIO

2.2.1 OCHOBHbIe KOMaHObI

¢ JleBast KHOIIKa

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

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

— Rapid zoom and some commands in layer manager.

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

to zoom in and zoom out.
e IIpaBas kHOIKa

— Displays a pop-up menu

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

KOHTyp 6J10Ka nepeMeracTca BMECTE C MBIIIbIO MTOKa HaXaTa Ji€Bad KHOIIKa MBIIIH. Komana BBINOJHUTCS KaK TOJBKO KHOIMKA

OyzeT oTmyIIeHa.

ITyTéMm HaxaTusi OIHOW U3 KIaBUII-MOAU(HUKATOPOB Shift, Ctrl, uin 06eux BMeCTe, PH BbIICTICHUH OJIOKa, aBTOMATUYECKU

BBIOMPAIOTCS OEPALMK 10 OTPAXKEHUIO, BPAILEHHIO MU yIAJIEHHIO, KaK TI0OKAa3aHo B Clledylole Tabmue:
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HeiicTBue PesyabTar

Haskara neBasi KHOIIKa MBIIIH [Mepememenue 610ka

Hasxarel Shift uieBast KHONKa MbIIIN Otpaxenue 6710Ka

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

Haxatel Shift, Ctrl u JieBasg KHOIKA MBIIIU Vnanenue 6j10Ka

Haxata cpeHss KHOIKA MbIIIH MacmrabupoBanue 6J0Ka BO BCE OKHO

[pu nepemerieHny 610Ka:

* IleperackuBaiite 60K B HOBYIO NO3HLIHIO M C IIOMOILIBIO JIEBOW KHOIKH MBIIIH PACTIONIOKUTE JIEMEHTHI.

* YroOsl MpepBaTh ONEpPAIUI0 UCTIONB3YHTE MPABYI0 KHOIMKY MBI U BbIOepUTe MyHKT “OTMeHa 6JI0Ka” B KOHTEKCTHOM MEHIO

(M HA)KMUTE KJIaBuILy Esc).

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

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

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

OKHE.

2.3 Bbibop wara ceTku

B nporiecce TpaccupoBKH Kypcop nepeMeraercs 1o cetke. E€ MOXHO BKJIIOUUTh WM BHIKJIIOYUTH MCHOJB3YS KHOIMKY Ha JIEBOU

NaHeJIM THCTPYMEHTOB.

Joboit HpC,IIYCTaHOBHCHHbe/i WJIU HOJIb30BATENILCKHIM AT CETKU MOKHO BbI6paTb N3 KOHTEKCTHOI'O MEHIO WJIN BBIIIAOAIOIIETO CIIMCKa

Ha BepXHel maHean MHCTpyMeHToB. [1lar mop30BaTetbckoi ceTkr 3aaéres yepe3 MeHio Pasmepst — CeTka moip30BaTelts.

2.4 MacwrabupoBaHue

MaciTa® MOKHO U3MEHHUTh UCIIOJIb3Y JII0OOW U3 CIEAYIOLIHUX CIIOCOOOB:

* Uepes KOHTEKCTHOE MEHIO (MCIIOJIb3Ysl PaBYI0 KHOIKY MBIIIIH), BLIOPAB IMyHKT C HYXHbIM 3HAUEHUEM.

* Hcnone3ys cnepymonpe (PyHKIMOHAIBHBIE KJIABHILIH:

F1: Enlarge (zoom in)

F2: Reduce (zoom out)

F 3: Redraw the display

F4: Centre view at the current cursor position

® Bpamaﬂ KOJIECO MBIIIHN.

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

KOOplII/IHaT])I Kypcopa OT06pa>KaIOTCH B IIIOﬁMaX WM MUWIJIMMETpPax. E}II/IHI/IHI)I HU3MEPECHUSA BI)I6I/IpaIOTC5{ C TIOMOIIBIO KHOIIOK In

WIIA mim Ha JIEBOW MaHeI! HHCTPYMEHTOB.
HesaBucumo ot BbIOpaHHO# equHuLB n3Mepennsi Pcbnew Bceraa padoraer ¢ Tounoctsio 1/10 000 mrovima.

Ha uHdopMaMoHHO! NaHe M B HUJKHEW YaCTH OKHa OTOOpakaeTcs:

* Tekyiee 3HaueHUe MacITada.
* AGCOIIOTHBIE KOOPAMHATHI Kypcopa.

* OTHOCHTEJIbHBIE KOOPJIMHATH Kypcopa. 3aMeThTe, OTHOCHTEIbHbIE KOOPIMHATHI (X,Y) MOXHO ycTaHOBHTH B (0,0) B Jiio60i nmo3uimmn

Ha’XaTHUEM KJIaBUIIIN Hp06e)1. Tlocne 9TOr'0, MOJIOKEHUE KypCcopa 6y}1€T 0TO6pa>KaTI>CH IO OTHOIIEHUIO K 9TOMY HOBOMY LICHTPY.

JlonoMHUTENbHO, OTHOCUTEIIbHBIE KOOPIMHATHI Kypcopa MOTYT 0TOOpa)arbCs B MOJISIPHBIX KOOpAMHATax (paauyc + yroi). OHu

BKJTIIOYAIOTCA U BBIKJIIOYAIOTCA C IIOMOIIBIO KHOIIKKY Ha JIEBOM IMaHeJIN HWHCTPYMEHTOB.

Z10,00 X 131,750000 Y 84,250000 dx 5,250000 dy 1.250000 dist 5,397 1

2.6 YnpaBneHue c KnaBvatypbl

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

KJIaBHII YKAa3aHO B MEHIO. HCKOTOPBIC rops4me KJjIaBUIIN TaM HE YKa3aHbI:

* Delete: yganuTh MOCAAOYHOE MECTO WU JIOPOKKY. (JocmynHo moavko 6 pexcume pacnoNoiceHusi NOCA0OUHbIX MeCH Uau

0opooicex)

¢ V:B pexuMe }10621BJ'[6HI/IH JOPOKEK NEPEKITIOYACT pa6oq1/1ﬁ CJION 1K JIO621BJ'IHCT NnepexoaHOe OTBEPCTUE, €CIIN HaYaTa ITPOKJIA/IKaA

JOPOKKH.
* + ¥ —: TIEpeHTH Ha CIEAYIONIIA WITH MPEABIAYIIHNA CJIOH.
e Ctrl+F1:0T00pa3uTh CIIKCOK BCEX KOMOMHAIMI KJIABHIIL.

* IIpoBemn: cOPOCUTb OTHOCHUTEIIbHbIE KOOPMHATHI.

2.7 Onepauumu Hap 6nokamu

Jobas u3 OHCPHHI/Iﬁ IO NMEPEMEIIEHHNIO, OTPAKEHHNIO, KOIMMPOBAHUIO, BPAILICHUIO U YIAJICHUIO O110Ka JAOCTYIIHA B KOHTEKCTHOM

MeHI0. JIOTOJHUTENBHO, 00JIACTb, BhIICIEHHYIO OJIOKOM, MOKHO MacIITabupoBaTh BO BCE OKHO.

KOHTyp 6J10Ka nepeMenacTcda BMECTE C MbIIIbIO MTOKAa HaXXaTa Ji€eBad KHOIIKa MBIIIHN. KOMaHI[a BBITIOJIHUTCA KaK TOJIBKO KHOIIKa

OyzeT oTmyIIeHa.

[TyTéMm HaxxaTHA OAHOMN U3 KJIABUII-MOIU(pUKATOpoB Shift,Ctrl, o0eux BMecTe WM Alt, MIpY BBIIEJIEHUN 0JI0Ka, aBTOMATUYECKHU

BBIOMPAIOTCS OIEPALMY TI0 OTPAXKEHUIO, BPAILIEHUIO, YIAJeHUIO WM KONMPOBAHUIO, KaK IIOKA3aHO B CJIeAyIoIel Tadmue:
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HeiicTBue PesyabTar

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

IMocne BoiieneHus 610ka OyAeT MOKA3aHO JUATIOrOBOE OKHO, B KOTOPOM MOKHO OIPE/IE/IUTh THIIBI 3JIEMEHTOB, K KOTOPbIM OyzieT

MpUMEHEHA Oriepanus.

Jobas u3 NEPEUYUCIICHHBIX KOMAH MOXKET OBITh npepBaHa C MOMOLIbI0 KOHTEKCTHOI'O MEHIO WM HAXAaTUEM KJIABUIIH Escape

(Esc).

BoqHble onepaguu

MapameTphl

[ |BrnoumTe nocap.mecTa [ Br0HMTE 3MEMEHTEI TEKCTA

& BrnwunTe 3abnokvpoBaHHLe Nocad.MecTa & BrawunTe pucyHku

[ BrnoumTe DopoXKu [ Brnw4uTE cnoil KoHTYpa NAatsl

B BrAoYMTE 30HBI & OTobpamaTs BHOGPaHHLIE 3MEMEHTHI MPW NEPEMELLIEHNI

BKAKYUTE 3NEMEHTEl Ha HEBMAWMMEIX CNOAX

% OTMEHWTE {j DK

2.8 dopmar egMHUL, U3MepeHns

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

B OCHOBHOM OKHE€ MOJKHO NEPEKJII0YAaTh C TOMOIIBIO KHOIIOK: . HezaBucumo or 9TOI0, MOXHO UCIIOJIb30BaATh J'[IO6yIO

CANHULY UBMEPEHUS ITPU BBOJE HOBOI'O 3HAYCHMA.

HOCTyHHbIe €IUHWIBI U3BMEPEHUS:

lin 1 mrofim

1” 1 morim

25 th 25 THICAYHBIX JIOMMa

25 mi 25 mu (ThICTYHASA II0iiMa)
6 mm 6 MIJLTUMETPOB

HpaBI/ma HCIIOJIb30BAHUA:

¢ Jlomyckaercsi HaM4Ke MpoOeIoB MEXIY YMCIOM U eIMHHULIEN H3MEPEHHsI.
* TosbKO MepBbIe ABa CUMBOJIA B HA3BAHUM €IUHUIIBI M3MEPEHNS UMEIOT 3HaYCHHE.

B CTpaHax, HCIOJIb3YIOIIHUX B KAYECTBE ACCATUYIHOIO Pa3ACIUTEIISI CUMBOJI OTJIMYHBIA OT TOYKH, BCE PaBHO MOXHO MOXHO

UCMOJIb30BaTh TOUKY (.). T.e. 1, 5 1 1 . 5 3KBUBAJICHTHHI, HanpuMep, Bo Ppaniuu.
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2.9 [naBHOe MeHIo

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

YepueHHIO 1 (haiiyiaM IOMOIIIH.

|mat71n Mpaeka MpocMoTp PasMecTWTe TpaccKMpoBaTe HacTpoliku Pasmepsl  MHCTpyMmeHTel  [paBvna NpoekTUpoBaHWA Crpaeka

2.9.1 MeHio Pann

@ain | Mpaeka MpocmoTp PasMmecTWTe TpaccupoBaTe HacTp

| Hoeaa nnata
I]]]LH OTKpEITE NAETY Ctrl+L
ﬂ OTKpLITE HEfaBHEE 4
o DobaewTe NNaTy

lfr ; &
3! MmnopT He Kicad daiina nnaTel

{5 CoXpaHMTe Kak Shift+Ctrl+S

BepHyThCA K NocnegHeil pesspeHoi Komun

\‘; Cnactu

“ Daiinel Npov3BoacTBa J
Wy VmnopT 5
¢ IKCnopT L]

I:g HacTpoilki cTpaHnLEl
b MeaTh

= JKCMopT SVG

ﬁ HYepTuTh

&? ApXWBWPOBATL NOCaO.MecTa ]

EET 0 Ctrl+Q

MeHio aii mo3BoJsieT 3arpykaThb U COXpaHATh (pailyl mevaTHbIX IU1aT, a TakXke MPOM3BOIUTh UX TedaTh U dyepyenue. C ero

MIOMOIIBIO MOKHO BBIIIOJHUTB 3KCHOPT IuIaTel B haitn popmara GenCAD 1.4 17151 aBTOMaTU3MPOBAHHON NPOBEPKH.

2.9.2 MeHro lNpaBka

ConepxuT o0IIre KOMaHIbl PeAaKTUPOBAHUS:




Pcbnew 18/142

Mpaeka [MpocmoTp PasmecTWTe TpaccypoBaTe HacTpol

'ﬁ' YaanuTe
(:,‘ Haiitu Ctrl+F

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

'T'I ¥CTaHOBWTE pasMephl Nonei nocag.MecTa

[~
& OBMeHATE chnon

nobansHoe yoaneHue

T OumcTka mopoxek 1 Nepex.oTa.

2.9.3 MeHio lNpocmoTp

ITo3Bonser:

* Tlokazatw/cripsitath MeHekep C10EB (B KOTOPOM MOKHO YCTAHOBHTH [IBET OTOOPaKEHMSI KAXKIOT0 U3 CIIOEB U IPYTUX SJIEMEHTOB;

TaKXke IMO3BOJISIET CKPbIBATh HEKOTOPBIE IJIEMEHTHI).
* ITokazaTh/CKpBITh MAHENb UHCTPYMEHTOB [yist paboTtbl BU-curnanamu.
* 3amycTuTh MPOCMOTPIIUK OMOIHUOTEK WK 3D-MPOCMOTPIIMK
* V3menuts MaciTabd
* HacTpouts ceTky U eUHUIIbI U3MEPEHUs

* BriOparh pexkum 0ToOpakeHUst MM KOHTPACTHBIN PEKUM

MpocmoTp | PasmecTuTe TpaccupoeaTe Hact

@ MacwTab no 3kpaHy Home

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

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

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

2.9.3.1 3D-npocMOTpLUUK

OTKpBIBaeT OKHO JUIsI IIPOCMOTpA MevyaTHOH 1aTel B 3-x MepHOM BHze. [Ipumep:
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@aiin  HacTpoiku

Crpaeka

A @Qa0Qti s %% €208 ®

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

2.9.4 MeHI0 YCTaHOBKM

[IpenocraBisieT JOCTYI K IByM JIHAJIOTOBBIM OKHAM:

* Hacrpoiika c/0€B (KOJIM4eCTBO, BUIMMOCTh U HA3BAHUS).

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

OueHb Ba)XHOE MEHIO, TIO3BOJISIET HaCTPOUTH:

 Pasmepsl Hagmmicel 1 UPUHY JIMHAN [T YepUYEHUSL.

® Pa3MepI)I Y MapaMeTpbl KOHTAKTHBIX TJIOIIAI0K.

e VcTaHOBUTH OOIIME 3HAYEHUS IS CJIOEB NAasIbHONM MACKM U NAsIbHOM MTACTHI.

2.9.5 MeHI0 Pa3smecTutb

YcTaHoBKKW | PasmecTWTe TpaccupoBaTh

Mpaswuna NpoeKTUPOBaHKUA...

T TekcT W rpaduka...

@ CBOMCTBA KOHT.MMOLWAN0K. ..

HacTpoiika cnoés...

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

j Oudh.naphi...

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

Mpot
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2.9.6 MeHio Tpaccuposartb

PasMecTUTb | TpaccupoBaTe HacTpoiku

E:::] Mocag.MecTo
\\ Iopoxka

B 2o
.
T TekcT

S

() oxpymrocts

'
H i JIMHWA UAKW NONKIoH

|.'5-| Pasmeptl

'e' Layer Alignment Target

Pasmepsl

$ Cmewerve gaa CBEPMOBKN 1N PAsMELLEHIA

+ HavanbHble KoopOWHaTEl CETKW

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

2.9.7 MeHro lNpoBeputb
ITo3Bonser:

* TIpocMoTpeTs cMcOK Lienei

* 3amycTUTh MHCTPYMEHT N3MEPEHHs

TpaccupoBaTe | HacTpolikn

\-\ OpVHOYHARA OOpOMKa

j Dudb.napa

PasmMephl

™o
|‘_'_1 HacTpoWTE OAMHY OOPOMKM

ﬂ HacTpouTs ONWHY Avd.Napsl

W HacTpouTe nepekoc/dasy oud.napel

* 3anycTuTh MPOBEPKY MPaBHJI MPOSKTUPOBAHUS

2.9.8 MeH0 NUHCTPYMEHTDI

ITo3Bonser:

MpoBepuTb | MHCTpYMeHTE  HacTpoWku

CNMcok ueneq

% WNamepuTh

WHETE
o]

ift+X

WHCT

Cnpae

ﬂ MpoBEpWTE NPABUIIa MPOEKTUPOBAHWA. ..

* OTKPHBITh JUAJIOT 3arpy3KH CIMCKaA LeTer
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* OOGHOBUTH IIEUATHYIO TIJIATy HA OCHOBE CXEMBbI

* OOGHOBUTH NIOCAJOYHBIE MECTa M3 OUOIHOTEKH

» Hauarb coBmecTHyI0 padoty c FreeRouter

* OTKpBITH KOHCOJB 151 pabOTHI ¢ python-ckpunTamu
* 3anycTUTb BHEIIHUE [1IarvHbI

WMHcTpyMeHTRl | Mpaewna npoekTUpoBaHua  Cn
gﬂ OBHOBWTL MNaTy CO CXEME

ey .

i 38TPY3UTE CMIMCOK LEenen

' Beibop napbl cnoés

i MpOBEPUTL MNPaBUAE NPOEKTUPOBAHUA

@ FreeRoute
@ KoHcons ckpunToB

%
&g BHelWHWe NnarnHbl ¥

2.9.9 MeHro Hactpomnku

HacTpoikw | Pazmepsl WHcTpymeHTel  [Npagwna npe

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

E HacTpoika nyTed

# 3arpyzyuk 30 copm

’ CKpLITE MEHEO¥ep CNOEB

I.IU CKpLITE NaHens WHCTpyMeHToR CBY

{?} 06LWKWe HacTpoRkKn

+
OTobpasUTe M CKPhITh

\-\ VIHTEpaKTUBHLIA TPACCHUPOBLLMK

'ﬁ YCTaHOBWUTL A3LIK

ﬁ MapaMeTphl MKDHOK

ﬁ OnuMK ropAYUX KNaBuL

% COXpPaHWTL HACTPONKI

Ef\{“:l} 3arpysuTb HACTPOWKN

ITo3Bonser:

* BriOuparh OUOIMOTEKU MOCAJOUHBIX MECT.
* VIpaBiasTh OCHOBHBIMU HACTPOWKAMH (€MHUIIAMHA U3MEPEHHS U T.IL.).
* VrpaBJsTh MPOYMMHU HACTPONKAMEU OTOOPAKEHUSI.

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

HpeHOCTaBJIHeT JOCTYII K PyKOBOACTBY IOJIb30BATEJIAA U JUAJIOTOBOMY OKHY CO CBEAEHUAMU O HpOFpaMMC).

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

RS o) =20 ]aaqd@a @é Womencwn - B3 F &

Dopoka: 0.250 MM (9,84 mun} = + | Mepex.oTB.: 1,40 MM (55.0 mun)/ 0.64 mm (25,0 man) * & % CeTka: 0,6350 mm (25.00 mun) = MacwTab 1,38 =
|lh'-5
Ii' . COS,[[aTI) HOBYIO ITIEYaTHYIO I1aTy.
|lﬁ-§
Ii' E OTKpHTL CYIICCTBYIOIYIO IIEYATHYIO IUIATY.

: CoxpaHUTh NeyaTHyIo IUIary.

ﬁ Bri6op opmara nvicta U 3MEHEHUe MapaMeTpoB (paiiia.
I-I-I-l

——

Lol OTKprTI) PeﬂaKTOp NOCaJOYHbIX MECT IJId PEAAKTUPOBAHUS NMMOCAAOYHBIX MECT U3

OMOIMOTEKHU WM U3 TIJIATHL

=

OTKp])ITI) HpOCMOTpHII/IK NOCaAOYHbIX MECT JId MPOCMOTPaA MOCAAOYHBIX MECT U3

OMONIMOTEKY MIIH U3 TUIATHL.

Ormena/TloBTop nocnenueit komauas! (1o 10 mrT.).

OTKP])ITI) Jualjior rneyartu.

OTKp])ITI) ArajIor 4YepucHus.

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

OGHOBHTH U300paXeHHE.

Bwmectuth B OKHe.

yelysiaipcliall (i
O

Haiitu mocagouyHoe MecTo MM TEKCT.

P
1
L
"

B & G

L]

O06pabotka criMcka 1erneli (BbiOOp, CYMTHIBAHUE, TECTUPOBAHUE M KOMITHJISILINS).

IIposepka npaBun npoektupoBanus (DRC): ABromaTrueckas poBepKa JOPOKEK.

[

o

Composant (PgUp)

Bri6op pabodero cios.

Br16op mapst cIIOEB (T IEPEXOIHBIX OTBEPCTHI).
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-

Pexum NOCaAOYHbIX MECT: ITPU aKTUBALIUN ﬂO6aB)’[HeT KOMaHbl B KOHTEKCTHOC MCHIO

JU1s1 00pabOTKH MOCATOYHBIX MECT.

j:t PexumM TpaccrpoBKH: IPY aKTUBALMN JOOABJISIET KOMaHAbl B KOHTEKCTHOE MEHIO 111
Pa3BOJIKM MEYaTHOH IIATHL.

8 Ipsimoit noctyn k TpaccupoBumKy Freerouter.

@ IToka3ars/CKpbITh KOHCOJIb CKPUNITOB Ha si3bike Python.

2.10.1 BcnomorarenbHasi naHeslb UHCTPYMEHTOB

Nopomeka: 0,230 mm (9,84 mun) * 2

BbI60p IMUPUHBL 119 HOBBIX TOPOXKEK.

Mepex.oTe.: 1,40 mm (55,0 mun)/ 0,64 mm (25,0 muan) = *

Bri6op pazmepa /1151 HOBBIX MEPEXOIHBIX OTBEPCTUI.
==

I ABTOMaTHUeCKas HOHCTpOfIKa HIUPUHBI JOPOKKU: €CJIN aKTUBHA, NIUPUHA HOBOM

JOPOXKH, KOTOpasi HAauUMHAeTCsI U3 CYIIecTBYIONIel, OyIeT yCTaHOBJIeHa PaBHOM

LIMPUHE CYIIECTBYIOLIEH.

CeTka: 0,6350 mm (25,00 miun) 2

BriOop 1mara ceTku.

MacwTab 1,38 -

Bribop maciirada.
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2.11 [lMpaBasi naHeNnb UHCTPYMEHOB

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

3

Select the standard mouse mode.

Highlight net selected by clicking on a track or pad.

G

Display local ratsnest (Pad or Footprint).

Add a footprint from a library.

Placement of tracks and vias.

B s 6

Placement of zones (copper planes).

Placement of keepout areas ( on copper layers ).

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

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

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

Placement of text.

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

% E &P QU BB e rii

Draw Alignment Marks (appearing on all layers).

-
w®

€ % 12 Q

.'.I.' -
slas

P

Delete element pointed to by the cursor

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

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

upper toolbar allows the cancellation of the last item deleted.

%

Offset adjust for drilling and place files.

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

Dimensions/Grid menu.

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

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

Sra naHeJb MO3BOJISIET YIPABIATh OTOOPaKEHHEM U 3J1eMeHTamMH rpadudeckoro nHrepgdeiica Pcbnew.

&\

o o
(w =]

ZW =20 928G

@

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

made.

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

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

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

Change cursor display shape.

Display general rats nest (incomplete connections between footprints).

Display footprint rats nest dynamically as it is moved.

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

Show filled areas in zones

Do not show filled areas in zones

Show only outlines of filled areas in zones

Display of pads in outline mode on/off.

Display of vias in outline mode on/off.

Display of tracks in outline mode on/off.

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

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

Hide/Show the Layers manager

Access to microwaves tools. Under development
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2.13 KOHTEeKCTHOe MeHIo

[lemuok npaBoif KHONKOM MBIIIH BBI3BIBAET KOHTEKCTHOE MEHIO. Ero copepkumoe 3aBHCHT OT 3JIeMEeHTa, Haji KOTOPhIM ObLI pa3MeIlEH
Kypcop.

KoHTekcTHOe MeHI0 Mpe0CTaBIsAeT MITHOBEHHBIN IOCTYII K:

* MHcTpyMeHTaM ynpaBiieHus n300paxeHreM (LEeHTPOBaTh [0 Kypcopy, MacIITaOMpOBaHuUe).
 ITapamerpam ceTku.

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

Ha cieaymmux I/I306pa)KeHI/IHX 6y)1eT IOKa3aHO KaK MOJKET BBIITIAACTh BCIUIBIBAIOIIEC OKHO KOHTEKCTHOIO MCHIO.

2.14 BO3MOXHble peXuMmbl

CyIJ_[eCTByeT 3 PeKUMa, B KOTOPBIX UCHOJIb3YETCA KOHTEKCTHOC MEHIO. B kaxaom u3 3Tux PEKUMOB KOMAHbI HO6aBJ’[${IOTCH nim

YAQIAIOTCA U3 BCIUIBIBAIOIIETO MEHIO.

o e

ey BBIKJIIOUEHBI HopmanbHeiil pexum
FI%

8% pxmouéH Pexum nocagoyHbIXx MecT
i ! BKJIIOYEH Pexum tpaccupoBku

2.14.1 HopmanbHbIN pexum
» KonTekcTHOE MeHI0 0e3 BBIJICJICHHBIX 3JICMCHTOB!

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

f*’ BriBOp WMPWHE! [0 OMKN v

"_# Bribop paboyerc cnoa

Uentp Fd
@)\ YaenmunTe F1
Q YMEHELWIUTE F2

O MepepucosaTe
@ AeTomacwTalb Home

Bribop macwTaba v

S+ Buibop ceTkm "

K 3aKpPLITE

¢ KoHTeKkcTHOE MEHIO 11 JOPOKKHU:




Pcbnew

28/ 142

\-\ Ha4aTe noposky

]

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

4}? MepemMecTuTh TOHHD

mm

0 Co3A3Th Maccus AOpOkKEK
\\/ o

/% Pa3sopeath Aopoxky

g Buibop pafoyero cnos

+ WM3MEHUTE WWPMHY OTPE3Ka
,*, W3MEHUTE WP MHY A0POMKA

BuiBop LWKWPUHEI AOp

ﬁ' ¥OanuTe

*{ PenakTWpoBaTh BCE OOPOMKA W MEPeX.0TB.

t’ ¥CTaHoBUTE dhaar

4{-’ HaliT 1 nepeMecTuTk Nocag.MecTo

LenTp
Q Yeenuynte
Q YMEeHbIINTE

G MepepucosaTh
@ AsTomacwitab

@ Buibop macwTaba

Buibop ceTku

x 3aKPhITE

¢ KOHTEKCTHOE MEHIO /151 TOCAJOYHOrO MecTa:

US Ha Composa

4%> HaiTi 1 NepemMecTMTs Nocaf. MecTo
\-\ Ha4aTk OopoMky

,*I BriBOp LUIMPUHEI OPOMXKI

g Buibop paboyerc cnon

LexTp
G—l YBenn4uTh
Q YMEHBLKTE

C¥ nepepucosats
@. AgTomacwTab
Q Bribop macwTaba

Buibop ceTkun

x 33KpPLITE

2.14.2 PexvMm nocagodHbIX MecT

Te xe ciiydan, HO B peKMMe MOCAJT0YHBIX MECT: m

e KoHTeKCTHOE MeHI0 Oe3 BbIJICJICHHBIX 3JIECMCHTOB:

Ctrl+D

Ctrl+M

Ctrl+N

*

F4

F1

F2

F3

Home

ABTOWWPWHA

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

« Mepex.oTs. 1,397 mm, ceepno 0,635 mm 13 kKnacca uenw

MNepex.oTs. 1,524 MM, cBepno 0,762 MM

4-I-r MepemMecTiTs

T 3’&# MepeTawmnTs

X @ Rotate Counterclockwise

B G} Rotate Clockwise

b
§ Ha apyrylo cTopoHy

F4

F1

m PefakTMPOBaTE MNapaMeTpbl

m PEﬂEKTMpOHBTh B pedakTOpe nocaf.MecT

F2 d YoannTe

F3 *}D MepeMecTHTE TOUYHO

Home DybnukaT

E Co30aTe MaccHe

m 3ameHa nocafg.mecta

M

G

R

F

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

FnobansHoe NepeMeLLiEHrE M Pa3MELLEHNE d“ Pa3bnokupoBaTk BCe Nocaf.MecTa

L\ HadvaTb OopoMKY

,y BLiBop LUWPWHEI A0POMKN

g Buibop paboverc cnos

LenTp

¢ KOHTEKCTHOE MEHIO JIJIsT JAOPOKKHU:

X E 3abnoknpoBaTk BCe Nocaf.MecTa

s
4-1-’ PasnoWTb BCE Mocafd.MecTa

PaznonTe NoCaf.MecTa, KOTOpLIE eWé He Ha nnaTte

ABT. pa3MecTUTs BCE MOCaA.MecTa

F4
ABT. PasMECTNThL HOBLIE MOC3A.MECTa
G.). WIS F1 ABT. pa3MecTUTL CNeAyHILME NOCAL.MECTa
Q YMEHBIWNTE F2
(¥ Nepepucosats F3
@ AsTomacliTal Home
@l Buibop macwTaba »
.
v

x 3aKpeITh

G v v nepouecrim, nocaeco -

e e 3

A Havars zopanny x

g

L p——
22 8 pasovers cron Lopousa 0381
Hopoxsa 0,762

Qs T4 napoxors. 1,297 s, caopno 0,635 i s krscca o

G £ Mepexors. 1,528 ui caspno 0762 e

Q wessunre )

O nepepucosam, ¥

@ prouscurat Home

@, s uscurata

Buop cerx

X s

¢ KoHTEeKCcTHOE MEHIO 17151 TOCaJOYHOrO MecTa:

il Moc cTO Compot ’ -0$> MepeMecTUTh

a 335ﬂ0KHDOEETh nocag.MecTo

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

g Buibop pabouero cnos

LeHTp
G—l YBENM4UTB
Q YMEHLLWNTL

0 MepepucoBaTe
Q ApTomacwTab
@l Bhifiop macwTaba

Bribop ceTku

K 3aKpLITE

2.14.3 PeXum TpaccupoBKH

Te xe CJIydau, HO B pEKUME TPACCUPOBKU:

¢ KoHTeKCTHOE MeHI0 Oe3 BblIeJIeHHBIX JIEMEHTOB:

L )&D MepeTawnTe

@ Rotate Counterclockwise
T 6 Rotate Clockwise

Ha apyryio cTopoHy

X E:Z] Pe[aKTPOBaTE NapaMeTpI

b E PefakTVpoBaTk B pefakTope nocaf.MecT

Er YOoanuTe

F4 4%’ MNepemMecTUTe TOYHO

. Oybnukat

= =E C030aTk MaccuB

= x 3ameHa nocafg.mecTa

Home

M
G
R
F
E
Ctrl+
Delete
Ctrl+m
Ctrl+
Ctrl+
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O-I-b HaifT 1 NepemMecTuTs Nocad.MecTo

T

ST

\-\ HavyaTk OopoMKy
,*I Bribop WMPWHE OOpOMKN
g Bribop paboyero cnoa

LexTp
G—l Yeenu4nTs
Q ¥MeHLLWNTL

O MepepucoBaTs
@‘ AsTomacwTab

@l Buibop macwiTaba
s

%+ Boifiop ceTku

x 3aKpeITh

¢ KoHTeKCTHOE MEHIO JIIsT JOPOKKHU:

L\ HavaTe gopoxky

X

3

F4

F1

F2

[F2]

Home

]
J‘g nEpETELLlMTh CErMEHT, COXpaHAA HaknoH

3’&& MepeTallnTe CEerMeHT

Oybnnkat

4-}& MepeMecTUTL TOHHO

=E Co3paTe Maccue DopoXeK

\/\/\ PasopBaTh AOPOMKY

g Bribop pabo4ero cnos

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

ry BLIBOP WHPWHE! OOPOHKKA

ﬁ' YOanuTh

%{ PeﬂaKTMpOEETh BCE JOPOMKNA N Nepex.oTe.

™ YcTaHoBMTL dnar .

4-1-» HalT U NepeMecTUTL NOCaH.MECTD

ABTOTPACCUPOBKA

LleHTp
@. YBENU4ATE
Q YMEHBLUMTh

O Mepepucoeats
@. AsToMaclITab
®‘ Buibop macwitaba

Bribop ceTku

x 3aKpeITE

* KoHTeKkCcTHOE MEHIO [JIS TOCAI0YHOrO MECTA:

ABT. TPACCUpOBaTL BCE NMocag.MecTa

COBpOCUTE He TPacCMpoBaHHLIE

D

G

Ctrl+D

Ctrl+M

Ctrl+N

EnokuposaHo: [la

+ BNOKWpOBaHo: HeT
Nopoxka Bnokvposana: Oa
HNopoxka BrnokmposaHa: Het

Lenks Bnokvpoeana: Oa
Llenk BnoknposaHa: Het
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E:::] Mocag.mecto US Ha Composant 3
ABT. TPACCMpPOBaTh NOCaA.MeCTo
4-I-> HaliTi 1 nepeMecTUTL Nocad.MecTo T
ST
oy (PR TG 2 ABT. TPACCMPOBATh BCE MOCAM.MECTa
,*I Bhibop WMPpWHLL OopoMKA l CBpocWTh He TpacCUpOBaHHKIE

g Bribop paboyero cnos

Lextp F4
G—l YBenu4nTh (F1l

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

x 3aKpeITh
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'naBa 3

B3anmooemncrTtesme Co CXemMou

3.1 CsBsa3biBaHUe cXeMbl C MeyaTtHon nnaTton

B obuiem ciyuae, JIMCT CXeMBI CBSI3aH CO CBOEH IEeYaTHOM IUIaTOi yepe3 dhaii CrucKa Lernei, KoTopblii 00bI9HO (hopMupyeTcs B
penakTope cxeM mnocie e€ noctpoenus. Pcbnew nognepkusaer ¢aidibl civcka uenei, co3gannsie B Eeschema nnu Orcad PCB
2. B aiine criucka nieneil, CO3JaHHOM Ha OCHOBE CXEMbI, OOBIYHO OTCYTCTBYIOT MOCA/IOUHBIE MECTa, COOTBETCTBYIOIINE Pa3HbIM
komrioHeHTaM. CJieIoBaTebHO, He0OOX0IMMa IIPOMEXYTOUHasI Ipolieaypa. B mporiecce 310l MpoMeKyTOUHO# NpoLe 1y pbl BBITOIHSIETCS
CBSI3BIBAHME KOMIIOHEHTA C OIpeeéHHbIM nocagounsiM MectoM. B KiCad, CvPcb ucnosb3yeTcs it co3aHus 3TUX CBS3ed U

popmupoBanms daiina * . cmp. Takxke CvPcb ncnonb3yercs 1151 06HOBIeHN (haiiiia CriicKa nernei Ha OCHOBE JaHHON MH(OPMAaIIUH.

Ko Bcemy npouemy, CvPcb moxer cozgaBaTts (paiin matepraioB * . st £ ("stuff file”), c moMoIpio KOTOPOro BO3MOKHO 3arpy3uTh B
cxeMy 3HaueHus nosuei F2 (mocaa.mMecTo) 1 KakJoro KOMIOHEHTa, YTO OCBOOOK JAeT OT HEOOXOAUMOCTH OBTOPHOTO HA3HAUESHU S
MOCaJI0YHBIX MECT IPU KaXAO0M M3MeHeHHH cxeMbl. [Ipu konupoBaHuy KomroHeHTa B Eeschema, Takke komupyercst 3HaueHHe

HAa3HAYCHHOI'O ITOCaJ04YHOro MeCra, a 0003HaueHue C6paCI>IBa€TCH IJId )]aﬂbHeﬁIHCfI HOBTOpHOfI aHHOTalluu.

Pcbnew cuntbiBaeT m3MEHEHHBIH (haiis CIIFICKA IETIEH * . net W, eCu CyIecTBYeT, ¢ailn * . cmp. Ecnm mocagodsbie MecTa peJakTHpOBaJIH

B Pcbnew, To conmepxumoe aiiia * . cmp 0OHOBJISETCS aBTOMATUYIECKH, 0e3 HeOOXOAUMOCTH TIOBTOPHO 3amyckath CvPchb.

Uro6s! oHsATH Tporiece npoektupoBanusi B KiCad u To, Kak MCIONB3YIOTCS BpeMeHHbIe (Dailyibl pa3inIHbBIMU TTPUIIOKEHUSIMH,
BxogsamumMu B naker nporpamm KiCad, Hy)HO oOpatuthes K pasaeny Mapuipym npoexmuposanus 6 KiCad n3 pyKoBoicTBa

”Hauauo paborsi ¢ KiCad”.

3.2 [lpouecc co3paHMea ne4yaTHOW Nnatbl

ITocne co3mannsa cxemsl B Eeschema:

* Cozpaiite ciicok 1enei ucnosn3ys Eeschema.
* HasHaubTe Kaxa0My KOMIOHEHTY U3 (paiina criucKa 1erneil CBoE mocagouyHoe MecTo (aHri. — footprint) ucnons3ys CvPcb.

e Bamyctute Pcbnew u 3arpy3urte co3maHHbIi (haiisl crivcka renei (aHrt. — netlist). [lpu aToM Takxke OyaeT 3arpyxeH (aii ¢

BI)I6paHHbIMI/I nocaJO4YHbIMU MECTaMU.
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SaTeM, Pcbnew aBTOMaTHUecku 3arpys3uT BCE HCO6XO£{I/IMLI€ IIOCaJOYHBIE MECTA. TCHGpB MOJHO pPa3MECTUTb 9THU NOCAAOYHbIC

MECTa Ha MIeYaTHOH IuIaTe BPYUHYIO WJIM aBTOMaTUYECKU U TIPUCTYIUTh K TPACCUPOBKE.

3.3 [lpouecc 06HOBNEHUS NeYyaTHOW nnarbl

Ecmu cxema n3meHuIach (HOCHC TOro, Kak Ir€daTHasd 1jiaTta ObL1a COS,I[aHa), H€O6XO,I[I/IMO BBIIIOJIHATH CJIEAYIOINE HCﬁCTBHHZ

* CdopmupoBaTh HOBBIH (paiin crivcka neneit ncnons3yst Eeschema.

e Eciu nipy peJjakTHpOBaHUM CXeMbl, B He€ ObUIM JI0OABJICHbl HOBbIE KOMIIOHEHTBI, COOTBETCTBYIOIME UM TMOCAJ0YHBIE MECTa

JIOJDKHBI OBITH Ha3HAUEHB! ¢ ToMolibio CvPcb.
* 3anycrutb Pcbnew u nepesarpys3utb U3MeHUBIIHIACS (paiisl ciiMcka neneil (py 3ToM OyAyT 3aHOBO 3arpykeHbl Ha3HaYEHHBIE

IIOCaJOYHBIC MCCTa).

Pcbnew aBTOMaTH4eCKH 3arpy3uT HOBLIC IIOCA/JOYHBIC MECTA, ,HO6EIBI/IT HOBBIC COCIMHEHUA U YIAIUT JIMIITHUEC. rot IMPONECC HA3bIBACTCA

HpHMOﬁ aHHOTaHHCﬁ 1 UCIIOJIb3YETCA OYC€Hb YaCTO IpU OOHOBJIEHNH TIEYATHON IUIATHI TIOC/IE BHECEHHBIX M3MEHEHMUI.

3.4 CuutbiBaHue cpanna cnucka uenen - 3arpyskKa nocago4vHbiX MecT

3.4.1 OunanoroBoe OKHO

o
=

OTKPLIBaGTCH C IMOMOIIBIO KHOIIKHN

Cnucok uened

BriBop nocad.MecTa HenogkakYeHHEIE 0pOXKKN

@® ObosHavenme @ OcraauTs MpoYMTaTL TEKYLWMA CAMCOK Uenei
BpemeHHasn MeTka YaanuTe

3aKpLITh

JameHa nocag mMecTa FlononHUTeNkHLIE NoCaA.MECTa

® OcTaeuTs @® Octasute TecTMpoBaTL Nocaf,MecTa
M3MEHNTE YaanuTe

- MepecTponTk CBA3W MNAThl
Lleny ¢ 0AHOIA KOHT.MA.

@® Ocrasnts
CoxpaHuTk cooblieHus B daiin
YAanuTe

XonocToi xoa. CoobllaTe TONLKO M3MEHEHWA B NaHenw cooblueHnin

TUXMA pEXUM

DEAN CNWCKa Lenen:

{usrfsharefkicad/demosfinterf_ufinterf_u.net Obsop
CoobuieHuns:
DuneTp: [ Bee COXpaHUTE OTHET B daiin...

3.4.2 [OocTtynHblie napaMmeTpbl
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BriGop nocag.mecra CBs13p KOMIIOHEHTA C COOTBETCTBYIOIIUM €My MOCa04HbIM
MecToM ocymecTisiercs no: O603HaueHuIo (CTaHAApPTHOE
3HAYeHNe) Wi BpeMeHHO! MeTKe (MCIOJIb3yeTCs pH

M3MEHEHUH 0003HAUYEHNI KOMITOHEHTOB B CXEME).

3ameHa nocaja.mecra Ecmu BbI60p MMOCaJO4YHOIr0o MECTa U3MEHUJICA B CIIMCKE
LIeTiel, MOKHO OCTaBUTh CTapo€ Nnocagjo4yHoe MeCTO Win

3aMCHUTHb Ha HOBOCE.

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

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

HETPOHYTHIMHU.

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

KOHTAKTHOM IIIOIIA IKE.

3.4.3 3arpy3Ka HOBbIX NOCaAO0YHbIX MECT

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

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

CONBSO4—BO8200 o120 o0y, NFET Bllo2

i
D9 = D7 {
m

8
D5 =
| BASH 16 HAE

0815-1X1T-57-F

T IRRRR T R i

[j D 1N53378, 8.2V o

Pengazznpt LD D3
CDNBS04-B08200 ppgq W W WE

*e® 90 5 4. 7uF, 100v

220uf, 6.3v P4

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

3arpy’keHbl ¥ pa3MelleHsl B Touke ¢ koopauHatamu (0,0).
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Hogrie NocaJOYHbIE MECTa MOXKHO IIEPEMECTUTD U PACITOJIOKNUTH OAWH 3a OXHUM. HaI/IHy‘{LHI/Iﬁ IYTb IIPHU 9TOM — BOCIIOJIb30BATbCA

HHCTPYMEHTOM aBTOMAaTHYECKOI'O pa3MEIICHUA:

".{"T

i
AKTHBHPOBaTh PEXKUM NOCAOUHBIX MecT ((HET)

ITepemecTuTh Kypcop Ha IycToe MecTo (CBOOOIHOE OT KOMIIOHEHTOB) M HAXKATh ITPABYI0 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
'{’ Pazno#nTk BCE Nocad.MecTa

PasnouTe NOCAO.MECTa, KOTOpLIE elE He Ha nnaTe

ABT. Pa3MeCTUTE HOBLIE MoCad.MecTa
ABT. PazMECTWUTE CNeqyHUne Nocan.MmecTd

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

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

Ha cnenyomem n3o0paxeHnn 1MoKas3aH pe3yJibTar.
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'naBa 4

Cnou
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BBegoeHue

Pcbnew moxer padorats ¢ 50-10 pa3InuHbBIMH CJIOSIMHU:

e Ot 1 1o 32 ciio€B Meau AJisl pa3MelleHUsl TIOPOKeEK.

e 14 CICNUAIN3UPOBAHHBIX TEXHUYCCKUX CJIOEB:

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

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

¢ 4 BcrioMoraTeJIbHbBIX CJIOA, KOTOPBIE ITOJIb30BATEJIb MOKET UCITOJIb30BaTh IO CBOEMY YCMOTPEHUIO: KOMMEHTApPUH, 10JIb30BAaTeJIbCKHI

1, mosab30BaTeabCcKHil 2, rpacpuyeckne 3JaeMeHTbI

4.1 HacTtpo#ka cnoés

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

KommaecTBo ¢c10€B Meu, MX Ha3BaHUs M HA3HAUYCHHE HaCcTpanBalOTCA 3/1€Ch. HCI/ICHOJII:ByCMLIe TEXHHUYECCKHUE CJIOM MOKHO OTKJIIOUYUTD.
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HacTpolka cnoed

FpynnupoBKa cnoes MefgHble cnon  TofwWHa nnatsl
‘ [Ba cnof, 3MNEMEHTEI CNEPEW W C3aan s [ 2 = |1-5002 | MM
Cnown
o vms Brooses  Tan
F.CrtYd [ BHE NNaTkl, TECTOBEINA
F.Fab @ BHE NnaTkl, NPOW3BOACTBEHHLIA
F.Adhes 74 BHe nNnaTkl, NPoW3B0ACTEEHHKIA
F.Paste = Ha nnaTe, He Mefdb
F.Silks 74 Ha nnaTte, He Mefb
F.Mask = Ha nnaTe, He Medb
|F.Cu | _ CUIHANEHEIRA =
|B.Cu | _ CHUIHANEHEIA =
B.Mask @ Ha nnate, He medkb
B.SilkS 74 Ha nnate, He megk
B.Paste = Ha nnaTe, He Medb
B.Adhes 74 BHe NnaTkl, NPOW3BOACTBEHHHIA
B.Fab = BHE NNaTkl, NPOWM3B0AC TEEHHIA

x OTMEHNTH @QK

4.2 OnucaHue cnoés

421 Cnoun megm

Crnon Menu—3T0 HanboJsiee YacTo UCIOJIb3yeMble CJIOM, HAa KOTOPBIX pasMmevalorcsi Jopoxkku. OHM HymepyioTcsi HaunHas ¢ O
(TIepBHIii CTIO MeIM HAXOIUTCS CBepXy) M 3akaHumBast 31 (HrokHUH). Tak Kak KOMIIOHEHTHI HE MOTYT MOHTHPOBAThCSI HA BHYTP € HHHX

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

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

IIPY MCTIOJIB30BAaHWK CTOPOHHETO TpaccupoBlmKa Freerouter. Hanpumep, HasBanue 0-ro cios no ymonvanuio F.Cu, HO MoxkHO
neperMeHoBath B In0.

Cnow
F.Mask @' Ha nnate, He medk
|F.Cu | CUIHANEHEIRA =
|B.Cu | CUIHANBHBIA
nuTaHWe

B.Mask =

~ CMELIAHHEIRA
B.5ilkS &= COBQUHUTENEHLIA
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4.2.2 T[lapHble TexXHUYECKUE CIoUn

12 TexHMYECKHX CIIOEB UIOYT NapaMU: OAWH BEpXHUI, BTOPOH HWKHUNA. VIX MOXHO pacno3HaTh 1o npedukcaMm B Ha3BaHusx “F.”
(ot anrn. Front—nepenauit) u "B.” (ot anrn. Back — 3agnuit). [Ipu nepemerieHny mMocaloYHOTO MeCTa Ha MPOTHBOIOIOKHYIO
CTOPOHY IIATHI, JIEMEHTHI U3 KOTOPBIX OHO COCTOMT (KOHTAKTHbIE IJIOIIAIKY, IpahuIecKue JIeMEHTHI, Ha/INICH) aBTOMAaTUYECKU

OTpaKXalnTCA U NEPEMEIAIOTCA Ha MapHbIC CJIONU, COOTBETCTBYIOIIIUE NCXOHBIM.

[Tapbl TEXHUYECKUX CIIOEB:

Kueii (Adhesive): F.Adhes nu B.Adhes
OHHM MCHIOJNIB3YIOTCS JUIsSl HAHECEHUsI KJlesl, C TIOMOIIbI0 KOTOporo (pukcupyiorcss SMD-KOMIOHEHTH! Ha MEYaTHOU IuiaTe.

OOBIYHO 3TO JesaeTcs nepes Maikoi B UHpaKpacHOM Mevu.

IMasabHasa nacra (Solder Paste): F.Paste u B.Paste
I/ICHOHLSYIOTCH TS 0003HauUEeHUA NIpeacsioB, B KOTOPLIX JOJIKHA OBbITh HaHECEHA MasUIbHAS [IaCTa Ha KOHTAKTHEIE IUIOMIa KN
IIPpH ITIOBEPXHOCTHOM MOHTAKE€ KOMITOHEHTOB ManKon METOOO0M OIIaBJICHUA. O6LI‘IHO, TOJIBKO KOHTAKTHBIC IJIOIA KN ITIOBEPXHOCTH(

MOHTAaXa IomnaganT Ha 3TU CJIOU.

ITeaxorpadmus (Silk Screen): F.SilkS n B.SilkS
37O Te CJIOH, HA KOTOPBIX M300paXaloTCsl KOHTYPhl KOMIOHEHTOB. T.€. MECTO I/ie yKa3blBaeTCsl HOJISIPHOCTh KOMIIOHEHTOB,

0003HAaYaETCsI TOUKA OTCUETA BBIBOJOB, IIOAACHEHUS K MOHTAXYy U T.I1.

IMasubHaa macka (Solder Mask): F.Mask u B.Mask
3tH caou HOpMUPYIOT MAsUIbHYI0 MacKy. Bce KOHTaKTHBIE TUIOMIAKH JOJDKHBI TIPUCYTCTBOBATh MUHIMYM HA OJHOM CJIOE
(SMT) vnu Ha 000uX (KOHTAKTHBIE TUIOIIAAKKA CO CKBO3HBIMH OTBEPCTHSMU), 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
C101 POU3BO/ICTBA UCTIOJIB3YIOTCSI, B OCHOBHOM, /17151 pa3MellieHus1 MH(OpMAIIUH, TIepeiaBaeMOil, K IPUMepY, TPOU3BOIUTEITIO

IMEYaTHBIX IIaT WX B OTACI IO C60p1<e.

4.2.3 He3aBucumblie TexHn4YeckKkue criom

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

KOHTYPOB ILIaThI.

I'a66apurnr: Margin

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

TH cion MOT'YT UCIIOJIb30BATbhCS NJIA JIIOOBIX ueneﬁ. X MOKHO UCTIOJIL30BaTh JJTs pasMeIIEHN A TEKCTa, COACPKAIIETO MHCTPYKIHIO
1o C60pKG, MmaKe Win JJI1 HAHECECHU A ‘[CpTC)KCfI, KOTOPBIC MOKHO HUCIIOJIb30BATh JId CO3daHUS q)EUIOB C60pKI/I W 06p360TKI/I.

Ha3BaHus 311X CJI0EB ciiefylomue:

¢ Comments
« ECO.1
« ECO.2

* Drawings

4.3 Bblbop pabouero cnos

BbiOpaTh cioit 1j1st paboThl MOKHO HECKOJIBKUMH CIIOCOOAMMU:

* Vcnone3ys npaBylo aHenb MHCTPYMEHTOB (MeHemxkep CloEB).

b HCHOJ’[I)?,yH BEPXHIOO MMaHEJIb MHCTPYMEHTOB.

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

® HCHOHLSyH ropA4ume KJIaBUIIHN.

4.3.1 Bbi6op c NOMOLLbIO MEHEOXEpPA 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 Bbi6oOp C NOMOLLbIO BEpHEN NaHenm MHCTPYMEHTOB

I T e ——
Composant (PgUp)

M cuivre (PgDn)

' lB.Adhes 6350
B lFAdhes

M 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 paGouHMil CI0i BHIOUPAETCS] HETIOCPEACTBEHHO.

Takxe, 0TOOpaXaloTCst TOpsiuKe KIaBHUIIH ATl IePEKITIOUeHUS].

4.3.3 Bbi60op C NOMOLLbIO KOHTEKCTHOIO MEHIO

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

M3 KOHTEKCTHOTO MEHIO BHI3BIBAETCSI AHUAJIOrOBOE€ OKHO, KOTOPOE IMO3BOJIACT BbI6paTb HeO6XOI[I/IMbII71 pa60q1/1f71 CJIOH.
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Bribop o

. Cuivre . FAdhes

Eco2.User
Edge.Cuts

4.4 Bblbop cnoéB ons nepexonHbIX OTBEPCTUN

Ecmu BI)I6paH HUHCTPYMEHT HOﬁaBI/ITb JOPOKKH U IIEPEX.0TB. HA HpaBOfI MaHeJIM THCTPYMEHTOB, B KOHTEKCTHOM MEHIO NOABJIACTCA

OInus, MO3BOJIAIIIAA HACTPOUTD ITapy CIIOEB IS PpasMEIEHNA KOHTAKTHBIX ITUIOIIAAO0K NMEPEXOIHBIX OTBepCTI/IfII
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[3 OTNOMWUTE MHCTPYMEHT

G-I-b HalTu 1 NepemMecTWTL Nocad.MecTo T
\-\ Ha4yaTb OopoMKy X
f*, Bribop WWpWHEI DOpOMKN k

o

# Boibop pabodero cnoA
p
B B.

bibop Napel CNo8e ONA Nepex

T
L

G MNepepUcoBaTh

@ ApTomacliTab Home
Buibop macwiTaba g
H Boibop ceTku v

K 33KpPLITL

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

Eoifbiop mapel MegHb

BepxHWA/NepedHWA cnod HWMHWA/33OHKMA cnoi
.. Composant . Composant

. Cuivre .. Cuivre
% OTMEHWTh Qﬁ Ok

Ilocne pa3sMeIIeHr A IEPEXOJHOIO OTBEPCTUA, pa6oqnﬁ (aKTPIBHLIfI) CJIOM aBTOMATUYECKU MEPCKIOYIACTCSA Ha HpOTI/IBOHOIIO)KHLIﬁ,

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

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

TPaCcCUPOBKH, 6y,neT BCTABJICHO IIEPEXOJHOE OTBEPCTHUC.
4.5 Wcnonb3oBaHWe KOHTPACTHOrO pexuMa otobpaxeHus

STOT peXUM aKTUBHPYETCS C TOMOIIbIO KHOIIKH Ha JIEBOH NaHEeIN NHCTPYMEHTOB: kf
Ipu 1CnoIB30BaHMHU TOTO PEKKUMA, AKTUBHBIN CJIOH 0TOOPaKaeTcsl B HOPMAJIbHOM BHUJIE, 4 BCE OCTAJIbHbIE — B CEPOM LIBETE.

Ectp JBa ITOJIE3HBIX criocoba MNPUMCHECHUS:

4.5.1 Cnown menu B KOHTPACTHOM pexume

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

HopmanbHbIil pekuM (HIKHUAHA CIIOM My BHIOpaH aKTHBHBIM):
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4.5.2 TexHunuyeckue cnom

Hpyroii ciyyaii, Koraa HeOOXOIMMO PACCMOTPETh CJIOM MasUIbHOM MACThl WK as/IbHON MacKH, KOTOpbIe, 00BIYHO, HE OTOOPAXKAIOTCSI.

HpI/I AKTUBAlIUU JaHHOI'O pEeKUMa 0T06pa>1<a10Tc5{ MaCKH KOHTAKTHBIX ITIOIIaJ0K.
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HopmanbHbIil pexuM (BepXHUH CIIOH NasUTbHOM MacKy BHIOPAaH aKTUBHBIM):

Fid

KonTpacTHbIii pexuM (BepXHUII CJION NasuIbHON Macky BHIOPAaH aKTHBHBIM):

LO0IAPGL20 =

U9
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naBa 5

Co3pnaHue n pepakTupoBaHue neyaTtHow nnart

5.1 Co3paHue neyaTHOW nnartbl

5.1.1 YepueHue KOHTypa neyaTHOW nNnarbi

Jlyuie Bcerja HAYMHATH CO3/IaHME NEYaTHOM IUIATHI C YePUEHU ST €€ KOHTYPOB. TOT KOHTYP M300pakaeTcsi Kak M0C/Ie/I0BaTeIbHOCTh
NIPSIMBIX OTpe3KOB. Bribepute Edge.Cuts B kKauecTBe paboyero ciiosi U UCHONIb3YiTe MHCTPYMEHT Jobasums epagdputeckyio AuHuI
UY NOAUZOH JUTSI ©300paKEHUS KOHTYPOB. I1pH 3TOM, IIeTYOK MBIIIH JOOABIISET BEPLIMHY, @ IBOMHOH IETUOK 3aBEpIIAET JIMHHUIO.
ITnatel OOBIYHO MMEIOT TOYHBIE Pa3Mephl, O3TOMY OTCIEKUBAHHE KOOPAMHAT Kypcopa, NpU YepueHUH KOHTypa, OyayT O4eHb
nosie3nbl. [loMHUTE, OTHOCHTENBbHBIE KOOPJMHATH MOXHO COPOCHTH B JTI00OOH MOMEHT HaxaTHeM KiaBuiinu [1pober, a eXMHULIbI
M3MepeHH s IEPEKITI0YaI0TCs C TOMOIIbI0 KoMOuHaLHK KiaBuil Ctrl-U. OTHOCHTEIbHBIE KOOPAMHATHI TO3BOJISIOT I0OUTHCS BHICOKOT

TOYHOCTHU IIPpU YE€PUCHUU. CyIIIGCTByeT BO3MOJKHOCTb CO3/1aBaTb KPYIJIbIE KOHTYPbL (I/UII/I B BUIIC JIyFI/I)Z

1. BeiGepure uactpymeHT Jobasume epaguueckyio okpyicHocmv WK Jobasums epaguueckyro oyey
2. Ileq9xoM MBIIIM YCTAHOBUTE LIEHTP OKPYKHOCTH
3. Ilepememiast Kypcop MBIIIH 3a/jaliTe HEOOXOIMMBIA pPajsyc

4. Eni€ oJHY IEeTI0K MBIIIN 3aBEPIIAT CO3JaHNE OKPYKHOCTH

3ameuyaHue
TOJ'ILI.I,I/IHy JINHUN KOHTYpPa MOXHO U3MEHATb B MaBHOIO WM KOHTEKCTHOIO MEHIO (peKOMeH,D,yeMaFI TONwWnHa = 150 B
1/10 mun). PeanbHas TonwuHa nuHwii 6yeT nokasaHa TonbKo B TOM Clyyae, eCnv OTKIHOHYEH KOHTYPHBIA PEXUM.

I'oTOBBIN KOHTYp IEYaTHOM MJIATHl MOXKET BBIIVIAETh TaK:
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5.1.2 WUcnonb3oBaHue YyepTexa DXF B KauecTBe KOHTypa nnartbl

AJbTepHATHBON YepueHHs KOHTypa TUIaThl HeTlocpeACTBeHHO B Pcbnew siBnsieTcst ero mummopt u3 ueprexa B (popmate DXF.

TO CBOKCTBO aET BO3MOXHOCTh CO3/]aBaTh 60J1ee CIIOKHBIE KOHTYPBGI [I€YaTHBIX I1J1aT, YEM TE€, KOTOPBIE MOKHO CO3JaTh C IPUMEHEHUEM

HUHCTPYMEHTOB Pcbnew.

Hanpumep, ucnions3ys mexannueckue CAITP, MOKHO co3maTh KOHTYp IUIAThl, KOTOPBIH IOMECTUTCS B BBIOPAHHOM KOpITyCe.

5.1.2.1 MoarotoBka YepTtexa DXF onsa umnopra B KiCad

ITpu nmnopre aiinos B popmare DXF He noanep:xuBaioTcs Takue 371eMeHTsl Kak JIomanas nuausa u daamnc. IToatomy nepen
ucnospzoBanreM DXF-daiinos B KiCad, He06x0quMO BBIIIOJIHUTS HEKOTOPbIE ONEpaIvy IS TOJATOTOBKH K MIMIIOPTY.

s 5THX LieJIeld MOKHO ucnojib3oBaTh LibreCAD.

Ha nepBom starie Bce Jlomansbie HnM Heo6xoquMo paszaesutsh (Paspymmrts) Ha npocteie otpesku. B LibreCAD BrimosHuTe

CIIefTyIoIre IeHCTBHS:

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

4. Haxwmute kinasuiry ENTER.

Ha cnenyromiem 3tane cIoXHbIE KPUBbIE, TAKHE KaK DJUIAIIC, HEOOXOANMO Pa3[IesuTh Ha KOPOTKIE OTPE3KHU MPSMBIX JIMHUMA, U3
KOTOPBIX 0Opa3yeTcst HyKHbIN meMeHT. [logoOHoe mpeodpazoBaHue POMCXOANUT aBTOMATHYECKH IpH coxpaneHny DXF-daiina B
dopmare DXF R12 (Tak kak 310T (hopmat He noanepxuBaeT cioxHbie Kpubble, CAIIP npeoOpa3yer cerMeHThl B BUIE OTPE3KOB.
Hexotopsie CATTP uMeT BO3MOKHOCTh HACTPaUBaTh KOJMYECTBO WK JUTMHY OTpe3koB). B LibreCAD pimHa oTpe3koB BeIOpaHa

HpI/ICMHGMOﬁ IJIA UCII0JIb30BAHUA B I/I306pa)K€HI/II/I KOHTYpPOB IeYaTHOH IJIaThl.
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B LibreCAD BrImoHATE ClieIyIONIHe IeHCTBAS 1T 9KcropTa (aiina B popmare DXF R12:

1.

2.

B menio ®aiia Beidepute COXpaHUTh KaK...

B nmanore coxpaHeHus aiiiia BeIOepHTe THIT (haiiiia st COXpaHeHus (B CaMOM HH3Y AWAJIOTOBOTO OKHA). HyXHBIN BapuaHT
— Drawing Exchange DXF R12.

Ecnu HeoOxomumo, u3MeHnTe uMs (paiiyia B COCeJHEM TOJIe.

Haxxmure kHonky CoXpaHHUTh.

Teneps DXF-caiin roros ana ummnopra B KiCad.

5.1.2.2 Wmnopt DXF-cpannos B KiCad

Crnenyoiye UHCTPYKIIMHM OMUCHIBAIOT Mporiecc umnoprta noarorosieHHoro DXF-gaiina B KiCad B kauecTBe KOHTypa ILUIATHI.

BHMETLTC, IpoHeCC UMIIOPTA HEMHOI'O OTJIMYACTCA B PA3JIMYHLIX pEXKUMaAX 0T06pa)KeHI/IH.

ITpu ucronp30BaHUU “0OBIYHOTO” PEKMMA OTOOPAKEHUSI:

1.

2.

B menio ®aiina Beidbepute noaMenio UmmopT, a B Hém nynkt DXF daiia.

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

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

n3 DXF-aiina no oTHOIIEHHUIO K Hauary KoopauHat neyatHoi miatsl (B KiCad Hayaio KoopauHaT pacrnosiaraeTcsi B BepXHeM
neBoM yrity). I1pu BeiOope BapuanTta [lo3uuyusi onpedenennas noab3oeamenem, BBEJUTE COOTBETCTBYIOIINE KOOPIUHATHI B

noJa Hozuuus no X, Ilo3uyus no Y.

B noste Caoii BeIOepuTe c10¥ KOHTYpa nevaTHo mwiatsl a1 nmmnopra— Edge.Cuts.

. Haxwvmre OK.

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

1.

2.

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

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

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

Haxwmute OK.

KoHTyp 3aKkpenuTcst moji KypcopoM ¥ ero MOKXHO TepeMeNiaTh MO MO0 MeYaTHOM MUIaThL.

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

3nech NpUBeEH MpuMep ummnopra koutypa uz DXF-aiiia, KOTOpBIH COOEPKUT UTUNTUISCKUE ITIEMEHTHI, TPeoOpa3OBaHHbIC B

NoCJIEA0BATEIbHOCTD KOPOTKUX MPAMBIX OTPE3KOB:

5.1.3 CuuTbiBaHMe cnucka uenein, coOpMUPOBAHHOIO U3 CXEMbI

C
oy,

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

Cnucok uened

HenogknioyeHHble AOpOXKH
& OcasnTs MpoYUTETE TEKYLWWI CMCoK Uenei

@ ObosHaqerne

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

@® OcTasnTte TecTWpoBaTh Nocag, MecTa

V3MEHUTE YanuTE

Lienw ¢ oaHo# KaHT.NA MepecTponT CBA3M MNaThl

® Octasuts

CoxpaHuThk cooblieHus B daiin
YOoanuTe

XonocToRd xog. CoobLETE TONBKO M3MEHEHWA B NaHenK 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 nms i myTh K (paiisy CriMcka Here B 3aroJIoBKe OKHa YKa3aH He BEPHO, BBIOEpHTE NPAaBUIIbHBIN, CIIOJB3Y s KHONKY O630p.
3atem [Ipouumaiime 3TOT CIIUCOK 1ieTield. Bce nmocagouHble MecTa, He 3arpy:KeHHbIE 10 CHX IO, MOSABSATCS HAJOKEHHBIMU JIPYT HA

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

Ecnu emie HM OJTHO TOCaJIOUHOE MECTO He ObLITO PpasMeII€HO, TO BCE 3arpyK€HHbIC MMOCAAO0YHbIE MECTa MOABATCS Ha MeYaTHON
Ij1aTe B OAHOM MECTE, B PE3YJIbTATE YEIo UX 6yI[CT CJIO)KHO pa3/IMvnTh. Ho ocago4YHbIE MECTa MOKHO daBTOMATUYECKU PA3MECTUTD
(I/ICHOJIb3yH KOMaHy I'ro6anvroe nepemeuierue u pasmeu,eHue N3 KOHTEKCTHOI O MCHIO). I[EUICC TNOKa3aH NpUMEP aBTOMATUICCKOI O

pa3MeIleHus:

ALZE1LBFEeRE
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3aMeyaHue

Echm B nnary OblN BHECEHbI U3MEHEHUS B BMOe 3aMeHbl Thna nocago4yHoro Mecrta (Hanpleep, BMECTO pe3uncrtopa
mowHocTbio 0.125 Bt HyxHO yctaHoButb pesuctop 0.5 Bt) ¢ nomowpio CvPcb, 10 Pcbnew ymanut crapoe
nocafoyHoe MecTo nepeq fobasneHnem HOBOro. OiHaKo, MoCaA0yHbIE MECTA MOXHO NIErKO MEHSATb UCMONb3YS Ananor
penakTnmposaHms CBOWCTB Nnocano4yHoOro MecTta, KOTOprI7I BbI3blIBAETCA N3 KOHTEKCTHOIO MEHHO.

5.2 PepaktupoBaHue nevyaTtHoOM nnatbl

OueHp yacTo NpUXOAUTCA PEAAKTUPOBATH MIEYATHYIO IUIATY ITOCJIC BHECCHUS U3MEHEHUH B CcXemy YCTpOﬁCTBa.

5.2.1 TMMocnepoBatenbHOCTb OENCTBUN

1. CchopmupoBaTh HOBBIN CIIMCOK LIETIEH HA OCHOBE M3MEHEHHOW CXCMBI.

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

3. CuyutaTh CO3HaHHBIN CITUCOK Lienei B Pcbnew.

5.2.2 YpaneHuve noBpeXAEHHbIX OOPOXEK

Pcbnew MoxkeT aBTOMaTHYECKH YAQIATb JOPOKKHU, KOTOPBIC ITOCTIE BHECEHHBIX M3MEHEHUN CTAIIN ﬂeq)eKTHbIMI/I. ,HI[SI 9TOr'0 HY’KHO
YCTAaHOBUTb OTMETKY HAIIPOTUB ITYHKTA Yoarumo IJIA IapaMeTpa Henooxknouennvie ()OPOJiCKu B JHUAJIOTOBOM OKHE CUHTBIBAHHUA

CIIMCKa IIEMEN:

HenogknwoyeHHLIe JOpOoMKA
OCcTaBUTE

@ |Yoanuts

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

TIO3BOJISIET X OOHAPYKHTD).

5.2.3 YpaneHue KOMMNOHEHTOB

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

YHOpaBJATh.

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

Ha IMEYaTHYIO IJIaTy 1 HUKAK HE OTPAKaAIOTCA Ha CXEME.

LononHWTENLHLIEe Nocad.MecTa
OCcTaeUTE

@® |YoanuTs
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Ecm napametp ”[JonoJHUTENbHBIE TOCAL.MECTA” HACTPOEH TaK, TO TI0CaJOYHBIE MECTa, U151 KOTOPHIX He HAWAETCSI COOTBETCTBYIOLIETO
KOMITOHEHTA B CIIMCKe LieTeil, OyAeT yIaji€H, Py yCIOBUM YTO OH He “3a010krpoBaH”. OTJIMYHBIM peliieHreM Oy et 3a0JI0KUpoBaTh

BCe "MeXaHN4eCKHUe” MOCaJOUYHbIE MECTA:

MepeMelleHe M pasMelLeHne
CeobopgHo

33bnoKMpoBaTE KOHT.MA.

® 3a6nokKpoBaTE NoOCap.MecTo,

5.2.4 3ameHa nocaao4HbIX MecT

Ecnu nocagouHoe MecTo ObUTO 3aMEHEHO B CITUCKe Tieriei (¢ moMopio CvPeb), U eciii OHO yike pacroio:keHO Ha TIeYaTHOH TUiaTe,
To Pcbnew He Gyner ero MeHATh IO TeX IOp, MOKA MapaMeTp 3ameHa nocad.mecma He U3MEHUTCS B TUAJIOTOBOM OKHE YTCHUS

CIIMCKa IIEMEN:

3ameHa nocagd.MecTa
@® OcTaBuTs

HameHnTE

3aMeHHUTb [10CAI0YHOE MECTO (HAIIpUMEp, YCTAaHOBUTH PE3UCTOP OOJIBILIETO pa3Mepa) MOKHO HEIIOCPEeICTBEHHBIM peIaKTHPOBAHHEM

€ro CBOWCTB.

5.2.5 [ononHuTtenbHble NnapaMeTpbl - U AeHTU(PUKALMUA NO BpeMeHHOW MeTKe

MHoraa npuxoqurcst MeHATh 0003HAYEHUST KOMIIOHEHTOB 0e3 BHECEHUS TIPUHITUITAATBHBIX U3MEHEHHI B CXeMy (MMEIOTCS B BUIY
obo3znavenus tana RS, U4 u 1.11.). U, cnenoBarensHO, B TIEYaTHOH IUIaTe HAYETO MCIPABIISATh HE HEXHO (KpoMe MapKHPOBKH Ha
cnoe tenkorpaguun). Ho npu 3ToM, CBsI3b MKy MOCAJIOYHBIM MECTOM M KOMITIOHEHTOM BBIMIOJIHSIETCS TI0 ero 0003HauyeHuo. B
TaKUX CUTYyallUsIX HY’)KHO WCIIOJIb30BATh Bpemennvle Memku B AUAJIOTOBOM OKHE UTEHMS CIHMCKA Iernel HeMOCPEeICTBEHHO Mepe

CUNUTBIBAHUEM

Buifop nocafg.MecTa
OBo3Ha4YeHne

® |BpemerHan MeTka

ITpu BEIGOpE faHHOTO MapameTpa, Pcbnew Gosibliie He onpe/enseT nocagoyHbIe MecTa o 0003HaUSHHIO, BMECTO 3TOTO OH UCIIOJB3YeT
BpEMEHHbIE METKH. DTH METKH CO3/1al0Tcs aBToMaThuuecky B Eeschema (OHM cOCTOST M3 BpeMeHH | 1AThI I0OABJIEHHsI KOMIIOHEHTa

B CXEMY).

BHuMaHue
I Wcnonb3ys aToT napamMeTp Hy>XHO BbiTb OCTOPOXHBIM (CHavana coxpaHsiite doaiin!). MotoMy YTO Npoueaypa

° YCNOXHAETCA Nnpu MCnonb30BaHNN KOMMOHEHTOB, COCTOAWMX N3 HECKObKUX yacTemn (TaKI/IX kak 7400,

cogepxawmx 4 KOMMOHEeHTa B OOHOM Kopnyce). B Takumx cnyyasix, BPEMEHHble METKM He $SBNSTCH
YHUKambHbIMU (Ha nprMepe ¢ 7400, y 4eTbipéx eé yacTelt 6y eT 0anHaKoBas MeTKa). TEM HE MEHEE, BPDEMEHHbIE
METKMN 06bI4HO MOMOratoT pelwmnTb Npobnembl NpW M3MeHEeHUN 0603HaYEHWIA.




Pcbnew

5.3 3aMeHa nocapo4yHbIX MECT Ha neyaTHOW nnarte

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

1. ,HBEDK,HLI H.[éIIKHI/ITG o NoCai0OYHOMY MECTY, YTOOBI OTKPbIThL AHUAJIOTOBOC OKHO PEHAKTUPOBAHUA CBOICTB 1ocago4YHoro

MecTa.

2. Haxwmure kHONKY M3MeHUTH TIOCa.MecTa.

icTBa mocag.MecTa

CeoiicTea | HacTpoiiku 3D
M3meHUTL Nocagd.MecTa

PepakTop mocag.mecT

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

® WamenuTs nocag.mecto Ha 'US'

W3meHwWTs nocag.mecta 'DIP-32_ 600"

MNepemeLLEHIE 1 pa3MeLLeHe
CeobooHo

@® 336noKMpOBATL KOHT.MA.

IKCMNOPTUPOBATEL haiin CBAIN Nocaf.MecT

Cn1cok nocafd.MecT

W2MeHWTe Nocag.MecTa, MMEKLLWE TAKoe HE SHAYEHWE

OBHoBKUTE BCe nocag.mecTa Ha nnarte

CMDTP €Tk Nocag.MmecTa

MpUMEHNTH 3aKpLITh

Hy)KHO BBECTH Ha3BAHWE HOBOI'O IOCAA0OYHOI0 MECTa 1 Bbl6paTb OJIVH U3 BApUAHTOB:

¢ N3meHuThH mocaa.MeCcTo Ha XX UId TEKYIIEro nocaiovyHoro Mecra.
¢ N3meHuThH mocaa.mMmecra yy Ui BCE MOCAJOYHBIX MECT TaKOI'O K€ THIIA.

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

3HA4YCHUEC.

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

Pa3MelleHUe nocangoyHbiX MecCT

6.1 lMomollb Npu pasmeLL,eHUU

Bo BpeMs NEPEMEHICHUA MMOCAJ0OYHOI0 MeCTa OYCHb IMOMOracT OTO6pa)KCHI/Ie JIMHUH CBSA3EH. DTH JIUHUU 0T06pa>1<a10Tc;1, Korjga

—_

KHOIIKa ¥E C JIEBOH IIaHEeI! HWHCTPYMEHTOB aKTHUBHA.

6.2 Pa3MeLueHUe BpPYy4YHYIO

Bribepure Hy)XHOE MM0CaJOuYHOE MECTO HaXKAaTUEM MPaBOil KHOIIKM MBIIIM ¥ BHIIOJHUTE KOMaHy [lepeMecTuTh 13 KOHTEKCTHOTO
MeHIo. [lepemMecTuTte nocagoyHoe MECTO M pa3MECTHUTE €ro C MOMOIIBIO JIEBOW KHOMKHM Mbly. [Ipy Heo6x0quMoCTH, OCcagouHoe
MECTO MOHO TIOBEPHYTb, OTPA3UTh WM PEIaKTUPOBaTh. 111 MpephIBaHus BBIOIHNTE KoMaHAy OTMeHa U3 KOHTEKCTHOTO MEHIO

(wnu HaxMute Kiasuiny Esc).

I[anee IOKa3aHO KaK BBIIIAOAT JIMHUN CBsI3el oCcajo4YHOro MeCTta nNpu nNepeMeIrieHumn:
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IlewyarHas m1aTa ¢ OJHOCTBIO Pa3MECIIEHHBIMU ITOCAAOYHBIMUA MECTAMU MOJKET BBITJIAACTD TaK:
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6.3 ABTOMaTM4yecKkoe pa3MmeLleHue Nocano4YHbIX MEeCT

B 06111eMm, riepeMeInaTh MOXKHO TOJIBKO He “3a0JI0KHpPOBaHHbIE” MOCaI0YHbIe MecTa. JIaHHbIi aTprOYT MOKHO BKJIIOUYATH U BRIKJTIOUATh
U3 KOHTEKCTHOTO MEHIO (ITPaBBIi INETYOK MBIIIY 0 TOCaJ0YHOMY MECTY) MPU aKTUBHOM PEXUME MOCATOYHBIX MECT WU Yepe3

peaaKToOp CBOICTB I0CaJO4YHOIro MeCra.

Kak 6bU10 YKa3aHO B HIpebIIYyIIEM pa3jielie, HOBbIe ITOCaI0UHbIe MECTa, 3arpyKeHHbIe MPU YTEHUH CITHCKA LIeTel, CKIIabIBAITCs
B OJJHOM MeCTe Ha Ie4aTHOMH IuiaTe. Pcbnew MoXeT aBTOMaTUYeCKH Pa3MECTUTh UX TaK, YTOOBI OOJIErYUThb MOCIIEIYIONIMA BRIOOD

U pa3MelleHue.

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

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

Ecmu oA KYpPCOPOM UMEECTCA NOCAA0OTIHOE MECTO:
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E:::] Mocag.mecto US Ha Composant 3

ﬂ 336J'IDKVIPDEETI: 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

* Bribop paboyero cnoa PainoMuTe NOCa[.MECTa, KOTOPLIE ELLE HE Ha MAaTe
ABT. pasMecTUTh BCE Mocafd.MecTa
EHT]
I ABT. PA3MeCTUTL HOBhIE MOCAA.MECTa

ABT. PasMeECTUTE Cnedylve Nocan.MecTa

(-R YBENN4NTE
Q YMeHBLWNTE

O MepepucoBaTh

@‘ AsTomacliTab

@ Bribop macwTaba +
“" Buibop ceTki "
K 3aKpLTh

HMH-OUT

Ecnu nog KypcopoMm HUYETO HeT:

O-I-' HalTv n nepeMecTWTL Nocag.MecTo

obansHoe NepeMelleHme 11 pasMeLleHe d_]Pa‘iﬁnDKb‘lpDBaTh BCE Mocaf MecTa
\1 HadaTs DopoMKy E 3abnokvpoBaTe BCe Nocan.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 CRefywllie nocad.MecTa

(-R YBENN4NTE

Q YMEHBLIMTE BHH- LT
(¥ nepepucosats : o

@ ApTomaclTab Net- (L2-Padl)

Net-| atl) tH

PL-A1BELLPT
@ Bribop macwTaba » PE—ALD T

oo Buibop ceTkn "

K 3aKphITh

B oboux city4yasix JOCTYIHBI CJEAYIONIME KOMaHIpbL:

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

KOMaHJa OOBIYHO HCIIOJIb3YETCA IOCJIE NMEPBOro UYTCHUA CIIMCKa ueneﬁ.

e Pa3noxkuTh Bce mocaa.MecTa, KOTOpble ellle He HA IJIAaTe MO3BOJISACT AaBTOMATHUYECKHA PAa3MECTUTh IOCAIOYHBIE MECTa,
KOTOpBIC el He ObLIM pa3MelleHbl BHYTPY KOHTypa IedyaTHOU Iuiathl. [ BHITOJHEHHS 3TOW KOMAaHIbl TpeOyeTcs, YTOObI

KOHTYP IIaThl OBLT H3o6pa>1<eH, TOoraa MOXHO 6y)1eT OIPEeACIUTb KaKHE MOCAA0YHbIE MECTA HY)KHO aBTOMAaTUYECKU PA3MECTUTD.

6.4 AsTOMaTMyeckasi paccTaHOBKa Nocano4YHbiX MecT

6.4.1 [MapameTpbl MHCTPYMEHTa aBTOMaTU4YeCKOWN pacCTaHOBKMU

I/IHCprMeHT aBTOMATUYECKOU PacCTaHOBKU IO3BOJIAECT pacCIipeaCJIUTh MOCAA0OYHbIC MECTA HA 00enx TMOBEPXHOCTAX MeYaTHOM IJIaThl

(l'[pI/I 9TOM BI)I60p CJI0OA MeOu 1JId IMOoCaJ0O4YHOro MeCrta He BI)I6I/IpaCTCH aBTOMaTI/I‘lCCKI/I).
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OH, Takxke, BbIOupaet Jyutyio opuenraiio (0, 90, -90, 180 rpagycoB) ajs mocagodHOro Mecta. PaccTaHOBKA BBIMOJHSAETCS IO
OIpe/IeIEHHOMY ITOPUTMY ONITUMH3ALMH, ITPU KOTOPOM BHIOU PAIOTCS MUHUMAJIbHbIE JUTMHBI [1s1 TMHUH COSJMHEHUS U 00ECTIeUNBAETCS
6oJibIliee MPOCTPAHCTBO TSI MIOCAJ0YHBIX MECT ¢ OOJIBIIIMM KOJMYECTBOM BBIBOJOB. ITOPSIOK pa3MelleH sl ONTUMU3UPOBAH Tak,

4TOOBI B NEPBYIO OYEpEIb OBLIN Ppa3sMelIEHbl OCAaJ0OYHbIE MECTa C HauOOJIbIINM YHCIIOM BBIBOJOB.

6.4.2 TlMoproroBka

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

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

IMepen aBTOMATUYECKOI PACCTAHOBKON HEOOXOAUMO:

» Co3paTh KOHTYp MEYaTHOM IUIaThl (OH MOKET ObITh CJIOXKHBIM, HO TOJKEH OBITh 3aMKHYTHIM, €CJIH ero (hopMa He TIPSIMOYTOJIbHAS).
* BpyuHy!0 pa3MecTUTb KOMIIOHEHTHI, MO3ULM KOTOPHIX YETKO ONpefesieHa (pa3beMbl, MOHTaXKHbIE OTBEPCTUA U T.I1.).

* AHaJIOrMYHO, HEKOTOPBIE OCAI0YHBIE MECTA IOBEPXHOCTHOI'O MOHTAXa 1 BaXKHbIE KOMIIOHEHTHI (HalIpHMeED, O0JIbIIHE T0CaJOUHbIe
MecTa) HeoOXOJMMO TIEPEHECTH Ha HYKHBIH CJIOH W pa3MECTUTh BPYYHYIO.

¢ Iloce BHIIOJHEHMSI BCEX OIEPALUid 0 pa3MEIlIeHUI0 BPYUYHYIO, STH MOCAI0UHbIe MecTa HeOOXOAUMO “3a0I0KUPOBaTh”, YTOOBI
o

n30ekaTh UX cMelleHus. B pexume nocagounsix Mect 8% HaxxMuTe MpaBoid KHOIKOW MBIIIY Ha IOCAJOYHOM MECTE M BBIIIOTHUTE
KoMaHJy "3a0I0KMPOBATh [T0CA/.MECTO” U3 KOHTEKCTHOTO MEHIO. DTO K€ MOXKHO BBIIIOJIHUTH B PEIAKTOPE CBOMCTB ITOCAJOYHOTO

MEcCTa.

* [locse 3Toro MOXHO BHIIIOJHUTH ABTOMATUYECKYIO PACCTAHOBKY. B PEXKUME IMMOCATOYHBIX MECT, OTKPOﬁTe KOHTEKCTHOE MCHIO U

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

B nponiecce aBTOMaTHUECKOM PacCTaHOBKH, €ciy MoTpedyeTcsi, Pcbnew MOXeT ONTHMU3MPOBaTh OPUEHTALIMIO ITOCATOYHBIX MECT.
Ho, Bpanienue GyaeT BO3MOKHO TOJIBKO B TOM CJTydae, €CJH 9TO IO3BOJICHO B TapaMeTpax MocaoyHoro Mecra (cM. Penaktuposanue

IapaMeTpoB MOCAJ0YHOTO MECTa).

OO6BIUHO, pe3UCTOPHI M HENOJISIPHBIE KOHAEHCATOPHI pa3pelnaioT Bpamenue Ha 180 rpagycoB. Hekotopsie mocagouHsle Mecta (HeOoJIbIImIe

TPaH3UCTOPBI, K TIPUMEPY) MOXKHO BpammaTh Ha +/- 90 u 180 rpamycos.

Kaxmoe nmocagouyHoe MeCTO COAEPXKUT OIMH MOJ3YHOK JUis MOBOpoTa Ha 90 rpajiycoB M BTOPOH MOJ3YHOK [Jisi MOBOPOTa Ha
180 rpagycoB. YcranoBka B 0 3amperaer BparieHue, 10— paspeliaer, IpoMeXyTOYHbIE 3HAYEHUS] OTOOPaKAIOT CKJIOHHOCTh K

MOBTOPHBIM BpAllICHUAM.

CKJIOHHOCTB K BPAIICHUIO MOKHO YCTAaHOBUTB ITOCJIE ,IIO6aBJICHI/IH TIOCaf0YHOr0 MECTA HaA ITUIATY. HO, TMPEANOYTUTEIIbHEEC HACTPANBATh
9TOT MMapaMETPp MoCcaJo4YHOro MeCta B 61/16J'II/IOT6KC, TaK Kak Toraa €ro 3HaucHue 6y;[eT HacJIe1oBaTbCsA Ka)K)lbIﬁ pas mpu uCroJib30BaHUN

9TOI'0 II0Caa04YHOro Mecra.

6.4.3 WHTepakTMBHas aBTOMaTuyeckasi paccTaHOBKa

B mnpomnecce aBTOMATUYECKOMI PaCcCTaHOBKH MOKET HOTpe6OBaTbCH ee IpepBaThb (Ha)KaTI/IeM KJIaBUIIIN ESC) U TIEPEMECTUTD IIOCAJOYHOE
MECTO BPY4YHYIO. HCHOHBSyH KOMaHy ABT. PasMeCTUTh clieAyonuye nocaa.MmeCta, MOKHO IIPOAJOJIZKUTH ITPOLIECC aBTOMATHYECKOMH

pacCTaHOBKH C TOIO ME€CTa, HAa KOTOPOM OHa ObliIa OCTAaHOBJIEHA.
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Komanna ABT. pa3MeCTUTh HOBBIE ITOCAI.MECTa MO3BOJISIET AaBTOMATUIECKH PACCTaBUTh ITOCAJOUHbBIE MECTA, KOTOPbIE eIIE He ObLIN
Ppa3MeIeHbl BHYTPH KOHTYpa eYaTHOM 11aThl. [1pr 3TOM, MOCcaiouHble MECTa yKe HaXOAIIMECs] BHYTPU KOHTYPOB IUIATHI, IEPEMEIIAThCs

He OyIyT, IaXe eClii OHU He 3a0JIOKUPOBAHBIL.

KOMaHHa ABT. PasMECTUTb NOCAA.MECTO MO3BOJIACT 3aITyCTUTb aBTOMATUYCCKYIO PACCTAHOBKY I TOCAAOYHOI'O MECTa, paClOJIOKEHHOT' O

oA KypCOpOM MbIIIH, AaxKe €CJIn OHO 336IIOKI/IPOBaHO.

6.4.4 [ononHuTtenbHble NPpUMeYaHus

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

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

Ecmu neyarHas maTta He IpAMOYTOJibHadA, KOHTYp HOJIKEH OBITh 3aMKHYT. Takum 06pa30M Pcbnew cmoxer OIIpeaeJIUTh 4TO

HAaxXo4UTCA BHYTPHU, a YTO CHAPY KU IJIAThI. To ke Kacaercs u BBIPE30B, X KOHTYP HOJIKEH OBITh 3aMKHYT.

Pcbnew BBIUMCIISIET BO3MOKHBIE 30HBI JUIA pa3MEIIEHUA TTOCAA0YHBIX MECT MCIIOJIb3yA KOHTYP IIAThl, 3aTEM MMPUMEPAET KaXI0€

10CaIOYHOE MECTO JIO 3aIl0JIHEHUsI BCeH IJIOIAIU B nopsAake, KOTOprfI COOTBETCTBYET OITUMAJIbBHOMY PACIIOJIOKEHUIO.
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naBsa 7

YcTaHOBKa napaMeTpoB TPaCCUPOBKU

7.1 Tekywime napaMeTpsbl

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

MpaBKna NPoeKTMPOBaHNA | CripaBK:

-_ﬁ_- paBWna NpoeKTUPOBaHWA
ﬁ HacTpolika cnoée

1 HACTPOUTH MX B IUAJIOTOBOM OKHE ITPABKU MPABUJT IPOCKTUPOBAHUA.

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

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

7.2 OO6Lwme HacTPOMKMU

K 001mum HacTporKaM MOXKHO HOJTYy4YHUTh JOCTYIT Yyepe3 I1aBHoe MeHwo: Hactpoiiku — OOimue.
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HacTpoikn | Pasmepel WHCTpymeHTel  lpaewna npe

Ea' MacTep gobaeneHns BubnwoTek nocag.mecT
MeHegxep BubnuoTek nocad.mecT

E HacTpoika nyTed

# 3arpyz4uk 30 copm

’ CKpLITE MEHEO¥ep CNOEB

II].P' CKpbITE NaHens MHCTpyMeHToB CBY
{Cﬁ}v 06LWKWe HacTpoRkKn
OTobpaInTe W CKPLITE

\-\ VIHTEpaKTUBHLIA TPACCHUPOBLLMK

YCTaHOBWUTL A3LIK 4

L

}EE MapaMeTphl MKOHOK v
1K

(@F ONuWK ropsHrX KNaBuL v

{%' COXpPaHWTb HAcTPONKK

é\i}v 3arpysuTb HACTPOWKN

BrernHuit BUJT JUAJIOTOBOI'O OKHaA IMOKa3aHO JaJiee:

Ofwue HacT
KoopanHaTel Makcumym canseii: g = MpUTAMMBAKWARA KOHT.M.
[NekapToBLl KOOPAMHATEI Hukorga
ABTOCOXpaHeHWe (MUHYThI): 10 =
MoNARHEIE KOOPAMHATE @ Mpv coapaHn AopoMKKM
MakcumansHoe ywucno oTmen: |0 =
En.mam. Beerna
AT ¥ron nesopoTa: 90.0 MPUTAMMBAIOILAA AOPOXKS
® mm MNapameTpel [
Kypcop CobnwoeHne NpaBun NpOSKTMPOBaHKA NPW TRACCUPOBKE @ Mpw cozpanum opowkm
Manklii kypcop Bcerga
& Nokazars cessn
Bonklioii kypcop MaHopama 1 MacwTab

Moka3aTe CBA3W MOCAM.MECTa [ UeHTpuposaTs Mo Kypeopy NpW MacluTabupoBaHnn

[& YnanuTs He nopcoenrHerHsIe QOPOXKNA Wcnons3o8aThe CPEOHIOK KHOMKY MWW A8 NaHopaMUpoBaHa
OrpaHW4NTL AOPOKKM TONLKO Nof 45° OrpaHW4Th NaHOPaMUPOBaEHIE PA3MEROM NPOKPYTKA

@. OFpaHrsUT rpamwecme AMHIAN TORGKG nog 45° Wcnons30BaTh CEHCOPHYH NaHens OAA NaHOPaMUpPOBaHKUA

[ NaropammposaHue Npw nepemeleHl ofkexTa
VICMonL308aTh JOPOKKM CO CABOEHHLIMI CEMMEHTaM KM

JononHuTensHo/PaspaboTymk

JlaMn reoMeTpUK 30HkI B thainsl NpM 3anMBKM

‘% OTMEHNTE | @QK |

Crienymomiye napamMeTpsl BIUSIOT HA JOPOKKH:

e OrpaHn4uThb J0POKKHU TOJbKO oA 45°: 1OpOKKY MOXHO MPOJIOKUTh ToJbKO nox yriaamu 0, 45 umm 90 rpagycos.
* Hcnoap30BaTh JOPOKKH CO CABOEHHBIMH CErMEHTaMMH: IIPH CO3/IaHUM, JOPOkKKa OyJeT COCTOATh U3 JBYX CETMEHTOB.
* VaaJauTh He OCOeJHHEHHbIE JOP 0KKH: [TPY UCIIPABJICHUH IOPOXKKH, CTapast Oy/ieT yOaJIsThCs, eI B Hell HeT HeOOXOAUMOCTH.

 I[IpursAaruBamomas KOHT.IUL: IPH JJOCTATOYHOM MPUOIMKEHHH Kypcopa K KOHTAKTHOM IUIONIA/IKe, OH 3aiMET MO3UIINIO B e€

IeHTpe.

° HpI/ITHFI/IBalOHIaH JAO0POKKaA: TP JOCTATOYHOM HpI/I6J’[I/I)KCHI/II/I KypcCopa K Kparo JOpOKKH, OH 3alMET TO3ULMIO B €r0 LIECHTPEC.
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7.3 Knaccbl uenen

B Pcbnew MOHO yCTaHOBUTB MapaMeTphbl TPACCUPOBKY [UTsI KAKIOM LIeTH. DTU NapaMeTphl 3a/1a10TCs IS TPYIIIIBI LeTeH.

 I'pynme nierieit Ha3pIBaloOT Kilaccami ierieit (Netclass).
¢ Tlo ymom4aHmIo Bee LIeny MpHHAAJIEKAT K Kiaccy “default”.

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

¢ IlupuHa KOpOXKEK, AUAMETPHI IUIOMAJI0K U OTBEPCTUH MEPEXOJHBIX OTBEPCTHI.
* 3a30pbl MeX/1y KOHTAKTHBIMH IUIOIIAJKAMH U JOPOKKAMH (WJTH MEPEXOJHBIMU OTBEPCTHUSIMU).

* IIpu co3nanum Wik peJak TMPOBAHUH JOPOKKH, Pcbnew aBroMaTiyecky BLIOMpPAeT COOTBETCTBYIOIIMI KJIACC LIETH U 33/1eHICTBYET

HEO0OXO/IMMBIE ITapaMeTphl.

7.3.1 YcraHOBKa napaMeTpoOB TPacCUpPOBKMU

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

7.3.2 PepakTop Knaccos ueneu

C NOMOLIBbIO pEJAKTOPA KJIACCOB HCHCﬁ MOXHO:

® HO6aBH§ITb 1 YAQIATH KJIIACChL ueneﬁ.

e V3MeHATh 3HAUCHUS MnapaMeTpoB TPACCUPOBKU: PA3MEPHI 3a30POB, TOPOKEK, NCPEXOJHBIX OTBCpCTI/IfI.

* I'pynnmpoBath 1enu B KJIACCHI LIEMEH.

co8 Leneh | OBue npaskna npoakTUpORaHIR

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

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

Power 1524 0.635 0.508 0137 0 02s

AobasuTe ¥aanTe CABUHYTE BEERX

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

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

3¢ arvetere <o
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7.3.3 O6wue npaBuna NPOeKTUPOBaHUS

O6H.II/IC IpaBuiIa NPOCKTUPOBAHUS TTO3BOJIAIOT:

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

* YCTaHOBUTh MMHUMAJIbHO JOIyCTUMBIC 3HAYCHUS MaPaMETPOB IJId JOPOKEK U MEPEXOIHBIX OTBCpCTHfI.

Ecmu IPU IIPOBEPKE NPABUI TPOCKTUPOBAHU S OGHapy)KI/ITCH 3HAa4Y€HWUE MEHbIIC MUHUMAJIbHO JOITYCTUMOIO, 0TO6pa3I/ITCH yBeaAOMJICHUE

00 ommoke. Bropas BkajiKa JUaTOrOBOrO OKHA BBIIJISIUT 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 IHAJIOTOBOM OKHE MOHO 3a/1aTh ~"CTaHAapPTHBIE” pa3Mepsl AJIs IOPOXKEK U MePEXOTHBIX OTBEPCTHIM.

B npomnecce TpaCCUpPpOBKU, MOXKHO BI)I6I/IpaTI> 9TH 3HAYCHU S JIA CO31aBACMbIX TOPOKEK U IIEPEXOTHBIX OTBepCTPIfI, BMECTO YKa3aHHBIX

O YMOJIYaHUIO IJI1 JaHHOT'O KJjlacca HGHGﬁ.

ITO MOJIE3HO B HEKOTOPBIX CIIyYasiX, KOraa HeOOJIbIIOMY CErMEHTY JIOPOXKKHU HY)KHO YCTAHOBUTH OCOOYIO IIMPUHY.

7.3.4 TMapameTpbl NnepexonHbIX OTBEPCTUN

Pcbnew paboraer ¢ Tpemsi THIIaMU NEPEXOAHBIX OTBEPCTHI:

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

¢ [lepexonHble MUKPOOTBEPCTHS — IOXOKH Ha IJTyXHe, HO CBSA3BIBAIOT OAMH U3 BHEIIIHKUX CJIOEB MeH B OJIMKAALINM BHYTPESHHHM.
OHHU MCHONB3YIOTCS /JIsI COEIMHEHUsI KOHTAKTHBIX TUIONIaa0k BGA-KopnycoB ¢ OivkaiIliuM BHYTPEHHUM ciioeM meau. Mx

AnaMeTp, 061)1‘{H0, OY€Hb MaJ1 1 OTBEPCTHUSA BBIIIOJITHAIOTCA C IOMOUIBIO JIa3epa.

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

STO AMAJIOTOBOE OKHO MO3BOJISIET 3a1aTb MUHHUMAJIbHO JOIYCTUMBIC 3HAUYCHUA NJIA MapaMETPOB NEPEXOIHBIX OTBepCTHﬁ. Ecnu Ha
reyaTHOM IiaTe 06Hapy)KI/ITCH MEePEXoJHOC OTBEPCTUE C TapaMETPAMU MEHbIIE, YEM JOITYCTUMO, 6y,ueT Cq)OpMI/IpOBaHO YBEAOMJICHUE

00 oImuoKe.
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7.3.5 [lapameTpbl AopoxeK

OHpCJIeIIHeTCSI MHHUMAJIbHO JOITYCTHUMas IMUPUHA JOPOKKU. Ecnu Ha neyaTHOM ILIaTe 06Hapy)KI/ITCH JOPOKKa C MapaMeTpamMmu

MEHbIIIe, YeM JIOMYCTHUMO, Oy/ieT chOpMUPOBAHO YBeJOMIICHHE 00 OIIHOKE.

7.3.6 Ocobble pa3mepbl

OcoBLie AUAMETpE MEpex.0Ta. 11 LINPUHA AOPOXEK, KOTOPbE NPy HeoBXoaMMOCTH

MOryT BLITh KT

LA 3aMeHkl

noy Knacca uenu

[NA NPOM3BONLHEIX MEPEX.OTB. N CErMEHTOR A0POKEK.

MoNb30BATENLCKME Pa3MEpsl NEPEX.OTB.:

TMoNb30BATENLCKAR WIHPHHA AOPOKEK:

3Ha4eHUe CBEPIA: NYCTOS MM 0 => Ha4EHNE 13 KNACCa LEnu no 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

Winpuna

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

Nopoxka 8

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

3HAYCHUA MOXHO HUCIIOJIb30BATh BMECTO 3Ha‘leHPlﬁ, YCTAHOBJICHHLIX JId JaHHOI'O Kj1acca ueneﬁ.

7.4 TpuMepbl M YacTo UCNONb3yeMble pa3mepbl

7.4.1

LLivpuHa popoxek

Hcnonp3yiiTe MaKCUMaIbHO BO3MOKHOE U3 MPUBEAEHHBIX 3716Ch MUHUMATbHBIX 3HAUYCHUI.

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

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

7.5.1 YnpoLwEHHbIN

* 3azop: 0.35 mm (0.0138 mroiima).

 IMupuna gopoxku: 0.8 mm (0.0315 groiima).

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

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

sl DIﬂlTI
S o - I L91mm [->750)

Isolation e . Largeur
LlLlniii - X . ::::2,5d —}1']["]
0.35mm[—>138) % P ) W F mm | ]

7.5.2 CraHpapTHbIN

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

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

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

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

e I LI fEEN

Lafgeur
0.5mm [->197]

7.6 Py4yHas TpaccupoBKa

B GousbLIMHCTBE Cily4aeB, JIydllle BBINOJIHATh TPACCUPOBKY BPYYHYIO, TaK KaK TOJBKO TOT METOJ MPEAOCTABISAET KOHTPOJIb Hajl
MOCTpOeHNEM NeyaTHOM MiaThl. Hanpumep, npeanodrurespHee HayaTh ¢ TPACCUPOBKU JOPOKEK MUTAHUS, CAEIATh UX JOCTATOUHO
HIMPOKUMH U KOPOTKUMH, B IOCTATOYHOM MEPE OTAEIUTh MIMTaHUE aHAJIOr0BOU YacTh OT LK poBoii. ITocie 3Toro, Hy:kKHO IPOIOKUTH
JOPOKKH, YyBCTBUTEJbHBIE K TTOMexaM. Cpeay Ipourx NpodiieM, NP1 aBTOMAaTUYECKOHN TPACCUPOBKE YacTO UCIIONIb3YETCsl MHOTO
IepexXoHbIX OTBepcTuil. TeM He MeHee, aBTOMAaTHYECKUE TPACCUPOBILIMKY MOTYT IOJCKa3aTh Oojiee ONTUMAaIbHOE I0JIOKEHUE
nocaouHbIx MecT. Co BpeMeHeM IMO0JIb30BaTeIn IPUXOJAT K €TMHOMY MHEHHUIO, YTO C IIOMOIIIBI0 aBTOMATHYECKOT'0 TPACCUPOBILUKA

MOJXHO 6I)ICTp0 Pa3BeECTU npocmole JOPOKKHU, a BAXKHBIC LICTIN JIYYIIEC MTPOKIAAbIBATh BPYUHYIO.

7.7 TMomolub NpU co3paHUU OO0POXKeEK

o

Ly

Pcbnew moxer OTO6pa)KaTI> BCC JIMHUU CBH3eﬁ, €CJIM KHOIIKa aKTHBHAa.

|
_
I/IHCprMeHT I IMMO3BOJIACT MOACBETUTH LICTIb (H_leJ'IKHI/ITC 10 KOHTAKTHOM TUIoHIaAKE Uik JOPOKKE, YTOOBI MOACBETHUTH COOTBETCTBYIOIIY

LIETb).

[TpoBepka mpaBuJI MPOEKTUPOBAHUS KOHTPOJIMPYET JOPOXKKH ITPU UX CO3JAHUH B PEJIbHOM BPEMEHH. DTO He TI03BOJISIET CO3/1aBaTh
JOPOKKHU, KOTOPbIE HE COOTBETCTBYIOT YCTAaHOBJIEHHBIM MpaBuiiaM. [IpoBepky npaBuji MpoeKTUPOBaHU I MOKHO OTKJIIOUUTD HIETKHYB

IO KHOIIKE, HO 9TO HE PEKOMCHAYETCA, HOHLSyﬁTCCL 3TUM TOJILKO B OCOOBIX Ciryvadx.
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7.7.1 Co3paHune Oopoxek

HOpO)KKy MOXHO CO3JaTh C IIOMOIIBI0O NTHCTPYMEHTA \. Homas JAOPOXKKa OOJKHA HAYMHATBCA C KOHTaKTHOM IUIOIIAKHU MJIN

JPYroi NOpOXkKH, Tak Kak Pcbnew omkeH 3HaTh, K KaKOW 1€ OHa OTHOCHTCSI (4TOOBI BHITOJIHUTH POBEPKY MPaBUII IPOSKTUPOBAHMS).

ITo Mepe IBIKEHUS MBIIIH, JOPOXKKA OyJeT pUcoBaThCs COeJUHA HaYalIo JOPOKKHU ¢ TEKYLIUM IOJIOKeHneM Kypcopa. JJopoxka
Oyner HaprucoBaHa MaKCHMYM M3 IByX OTPE3KOB (HAllprMep, OJJMH IT0-TOPU30HTAJIN BIIPABO, BTOPOii O-uaroHasy Beepx ). [lemaok

JIEBOM KHOIIKY MBIIII pU TPACCUPOBKE, 3aAKPETIUT MO3ULIHIO yIJId JOPOKKH.

Hanpagnenue nepBoro orpe3ka J0poxKKHy (II0-rOpU30HTAIM WM NO-AUArOHAIN) Ha3blBaloT “HanpaieHneM JOPOXKKHU™ U €€ MOXKHO

A
MepPEKJTII0YATh C IIOMOLIBIO TOpsTuel KJIABUIIY / MM KHOTKOM / .

_\%Nxm @H

Ecim 3axatp knasuiry Ctrl Ipy TpaccMpoBKe B He CTaHAAPTHOM pekume otodpaxenus (OpenGL, Cairo), To pekum JOPOXKKH
MIePEKJIIOYMTCS] HA CO3[JaHNE TOPU3OHTATIBHOTO MJIM BEPTUKAIBHOTO CerMeHTa. IlepekioueHne HanpaBJeH!s BAUSET TOJBKO Ha

JIMaroHayIbHbBIN cerMeHT. Haxkatue kimaBuiny Shift mpu TpacCUpOBKe OTKIOYAET (DYHKIIMIO NPUMseU8AHUsl K 00BEKMAM.
Ipu co3nanvy HOBO¥ NOPOXKH, Pcbnew MoOKa3bIBaeT JIMHUM CBSI3ei K OJIMKANIINM He MOKTIOUSHHBIM KOHTAKTHBIM TLIOIIAIKAM.

3aB€pH.II/ITB JOPOKKY MOKHO HBOﬁHbIM IIEJTMKOM MbIIIH, Y€PE3 KOHTECKCTHOE MEHIO UJIN ropﬂqef/i KJaBuien End.
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B
.

;f PasmecTWTL CKBO3HOE MEpeX.0TB.

o BribpaTk cnoil 1 paMecTUTL Nepex.oTs.

# Menek MNYIATR MARAN SHIAS AR KA

7.7.2 TllepemeluneHue U neperackuBaHue AopoxekK

Korja KHomka ¥ akTuBHa, JOPOXKKY, PACHOJIOKEHHYIO IOl KYpPCOPOM, MOKHO IIepeMeCcTUTh HaxxaTheM KHorku M. Eciu HykHO

HOPOKKY NEPETAINTD, HY’KHO BOCIIOJIb30BATbHCA kiaBumei G.

7.7.3 BcraBKa nepexoaHbIX OTBEpPCTUN
HepexonHoe OTBEPCTUC MOKHO BCTABUTH TOJIBKO IIPU NPOKJIaAbIBAHUU JOPOIKKU:

* C nomompio KOHTEKCTHOTO MEHIO.
» Haxatuem ropsiueit kjaaBumm V.

° HCpeKHIO‘II/IBLHI/ICB Ha HOBBIH CJIOH MEIHN C ITIOMOIIBIO COOTBeTCTByIOH.IGfI ropﬂqeﬁ KJIaBUIIIN.

Haxartue knaBuiu Shift ipu 100aBIEHUN MEPEXOTHOTO OTBEPCTHS, 3aBEpIlaeT TPACCUPOBKY Ha 9TOM IEPEXOJHOM OTBEPCTHUH.
T0 CBOMCTBO YA00HO HCIIOJIL30BATh IPU JOOABIEHUM COSTUHEHUI MEXy CIIOSIMU MEIH, TIPU STOM CJIOH He MepeKIIYaeTcs U He

HYXHO JOMOJHUTEJIbHO HUYETO HAXKUMATD [JI BbIXOa U3 PEKUMA TPACCUPOBKU.

7.8 Bbl6op/M3MeHeHWe LWMPUHDbI LOPOXKN U pa3MepoB NepexonHOro oTBepcTu

Eciu menkHyTh M0 JOpOKKE WM KOHTaKTHOH Tutommaake, Pcbnew aBromariuecku BHIOEPET COOTBETCTBYIOIIMI Kiace Lienei, a

TaKXk€ HMWPUHKY JOPOKKU U Pa3MEPLI IEPEXOAHOTIO OTBEPCTUA, YCTAHOBJICHHBIC JI HETO.

Kak 6bu10 mokazaHo panee, oOIIMe IpaBUiIa NPOSKTHPOBAHMS O3BOJISAIOT CO3/1aBaTh JOMOJIHHUTEIbHBIE pa3sMephl Il JOPOKEK U

HepeXOIHBIX OTBEPCTHIL.

o FOPI/BOHTaﬂbHyIO MaHeJIb THCTPYMEHTOB MOXHO HUCIIOJIb30BATh JIA BbI60pa pasMepoB.

e Eciau KHOIKa \ akTuBHa, HIMPUHY TEKYLIEH JOPOKKM MOXHO BBIOpaTh U3 KOHTEKCTHOIO MEHIO (JIOCTYIHO TaKkKe W MpU

CO31aHnUU )10p0>1<e1<) .

 [lonbp30oBaTesb MOXKET UCHOJIL30BaTh KaK 3HA4YC€HUA, YCTAHOBJICHHOE JI JaHHOI'O KJjlacCa, TakK U U3 Ha60pa JOITIOJIHUTCJIbHBIX.
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7.8.1 Wcnonb3oBaHWe ropu3OHTaNIbHON NaHEeNN UHCTPYMEHTOB

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

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

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

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

Bri6op muprHbl 10poxky. CHMBOI * yKa3blBaeT Ha CTaHIAPTHOE

3HAYCHUE [JIA TEKYIIECTO Kj1acca LieTiei.

Oopoxka: 0,762 mm (30,00 munc) n "
poliecc BBIOOpa MUPUHBI JOPOKKH. Ha rmepBoii mo3urmu crvcka

BCErZia pacrioyiaraeTcsi CTaHAapTHOE 3HAUeHHe /IS TEeKYIIEero Kjacca
ueneit. [Ipoune 3HaueHus GepyTcs U3 CIUCKA, YKa3aHHOTO B OOIIMX

npaBWiIax MpPOEKTUPOBAHUA.

-

Mepex.oTB.: 1,40 mm (55,0 munac)/ 0,64 mm WFSBD gmnc} - .
BIOOP PA3MEPOB EePeXOAHbIX oTBepcTHil. CUMBOI * yKa3bBaeT Ha

CTaHAAPTHOE 3HAYCHUE [JIA TEKYIIEIO K1acca LIeTIeH.

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

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

MO3ULIMH CIUCKA BCET1a PacIoNaraeTcs CTaHAapTHOE 3HAUeHNe /I
TeKyIero kiacca neneil. [Ipoure 3HaueHst GepyTcs U3 CIIHCKA,

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

I Ecmy akTiBHA: ABTOMATHYECKUI BBHIOOP IMHPHHBI TOPOKEK BKITIOYEH.
Ecmu noposkka HaUMHAETCS U3 yKe CYIIECTBYIOIIEH, TO IIMPHHA HOBOH

JOPOXKHU Oy/IET YCTAHOBJIEHA PABHOW IIMPHUHE CYLIECTBYIOIIEH.

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

MacwTab 10,00 -

Bribop maciiraba.

7.8.2 WMcnonb3oBaHMe KOHTEKCTHOro MeHIo

3)1er MOJKHO B])I6paTL HOBBI pasmMep i TpaAaCCUPOBKU UJIM UBMEHUTDL CO3JaHHBIE paHEE NEPEXOAHBIE OTBEPCTUA NI CETMEHTDI

HOPOIKEK:

FWPS DOIWUE PauutEl v Liun

+ M3mMeHWTE WUPWHY oTpeska E
,*, MaMeHUTh WHPUHY O0pOMKA

Brifop LWWPWHEN BOPOMKA 5 ABTOWVPNHE
' [opoxka 0,25 MM U3 Knacca uenn

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

#{ PenakTupoBaTk BCE AOPOMKW M MEpeX.oTs. + Mepex.oTe. 1,397 mm, ceepno 0,635 MM W3 Knacca uenun
Mepex.oTe. 1,524 MM, ceepno 0,762 MM

[

Ecmm HCO6XO)II/IMO N3MEHUTD Pa3MEPbl HECKOJIbKUX MEPEXOTHBIX OTBepCTI/Iﬁ (I/IJ'II/I )IOpO)KeK), JIy4l1€ BCEro UCroJib30BaTh OHpeﬂeﬂéHHbIe

KJIACChbI IJId uenei?l, KOTOPBIC HYKHO PEAAKTUPOBATh (CM. ryobanpHoe peI[aKTI/IPOBaHI/Ie).
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7.9 PepaktupoBaHMe U 3aMeHa O0pPOXeK

7.9.1 3aMeHa OOPOXKMU

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 [mobanbHoe penakTMpoBaHue

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

,*, Bolbop WHPWHEI DOPOMKK v

'ﬁ YOannTe b

PEH,EIHTMPGEIEITE BCe OOPOMEKEN K Nepex.0TB.

E’ YcTaHoBUTE hnar '

4-T+ HallTK ¥ NepeMecTUTe Nocal.MecTo T

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

o Texymieit menu.

¢ Bceii meyatHoi 1iare.

Tekylue HacTpoAKK:

Tekylwasn Lens: uens 100 GND —

Tekywwnii knacc Leneid: Power

PaaMep fopoxku | [lWameTp nepex.oTe. CBepno nepex.ots.  Paimep nepex.MUKPooTs. | CBepno nepex.MHKpooTa. ‘

3Ha4YeHMWe Knacca uenu 0,5588 mMm 1,524 mm 0,635 mm 0,508 mm 0,127 mm
Tekyliee 3HAYEHHE Mo ymon4aHuo Mo ymMon4aHue 0,635 mm Mo ymon4aHno Mo ymonyaHne
I nobankHele nap Pl pefak
YCTaHOBWTL [OPOXKA 11 MEpex.0Ta. TeKYLER Lienu B Tekyluee BuBpaHHOe NoNb30BaTENLCKOE 3HaYeHUE

(@ YCTaHOBMTE [OPOXKKA U MEPEX.OTE. TEKYLIER LENA B 3HAa4YEHNRA M3 KNACCa LEenu
() YCTaHOBUTE BCE OOPOMKI 1 MEPEX.0TE. B 3HAYEHUA 13 MX KNACCa Lenu
() YCTaHOBUTEL BCe Mepex.oTs. (Be3 4OpoXek) B 3HaHSHUA M3 NX KNacca Leni

() YcTaHoBMT Bee nopoxku (Be3 nepex.oTB.) B 3HAYEHWA 13 WX Kacca Lenn

x OTMEeHWUTE @ oK
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naBa 8

NHTepakTUBHbIN TPACCUPOBLLUK

VHTepaKkTUBHBII TPACCHPOBILMK ITO3BOJISIET OBICTPO 1 3(DPEKTUBHO Pa3BOAUTH IIEUYATHYIO TUIATY CABUTAs CYLIECTBYIOIINE JOPOXKKU

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

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

® HOHCBCTKa CTOJKHOBEHUH — NOACBCYMBAIOTCS APKUM 3€JICHBIM IBETOM BCE HpO6IICMHbIC O6’beKTLI, NpenATCTBYIOIUE HOPMAJIbHBIM,

U 0TOOpaKaITCsI 00JIACTU C HAPYIIEHHBIM 3230POM.
* PacTajknBaTh — TPACCHUPOBILIK IIBITAETCSI CABMHYTh BCE IEMEHTBI, KOTOPHIE MEIIAIOT TPOJIOKHUTH HOBYIO TOPOXKKY.

o OﬁXO,ﬂ ﬂpeHﬂTCTBl/lﬁ — TPACCUPOBIIMK ITPOKJIAAbIBACT JOPOKKY O6XOHH MpenATCTBUA, BBIACPKNBAA BEJIMYNHY MUHUMAJIbHO

A0IyCTUMOTIO 3a30pa.

8.1 Hacrtpowka

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

» IlapameTpsnl 3a30pa — i1 yCTAHOBKH BEJIMIMHBI 3330pa OTKPOUTE AUAIOTOBOE OKHO [Ipasu.na npoexmuposariusi i yOSAUTECH,

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

Bra npaBun npoekTupoBaHua

PefakTop Knaccos Lenel | OBwe NpaBuna NpoekTUPOBaHWA

Knacchel Uenei:

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

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

COCTaB K/accoB Leneii:

= (NioBeie) v = (Miobeie) v

Lene Knacc

] Default

/8MH-OUT Default

JACK Default FACK Default

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

/BITO Default /BITO Default

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

/BIT2 Default /BIT2 Default

mrTs [

T Fafnl

% OTIMEeHUTh <.‘_5 oK
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* Bruounte pexxum oroopaxenuss OpenGL — BbiGepute nyHKT B MeHIO [Ipocmomp— Ilepexnouums na omobpadicenue 6

OpenGL v Haxmute knasumry F11.

MpocmoTp | PazmecTUTe TpaccupoBaTe HacT

'[-B" YBENU4MTh Alt+F1
El ¥YMEHBLIWTL Alt+F2

@‘ MacwTab no akpany Home

Lid

G MNepepncoBaTh F

; MpocmoTpink 3D Alt+3

=| CNrcoK uenewd

s YcTapeewee oTobpaxeHne F9
OTobpamxeHne 4epez OpenGL F11
OTobpameHne yepes Cairo F12

8.2 TpaccupoBKa OOPOXKMU

HJ'[FI AKTHUBAlIU MHCTPYMEHTA TPACCUPOBKU HAKMUTE KHOIIKY U HmepaKmu@HbllZ mpaccuposuiuk \-\ NI HAXXKMUTE KJIaBUIITY X.

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

JI71st yCTaHOBKM Hayaia JOPOXKKH IIEIKHUTE Ha JI00OM 00beKTe (KOHTAKTHOM IUIONIA/IKe, JOPOXKKE UM MEPEXOJHOM OTBEPCTHH)
WM HaXMUTEe KiaBuiny X emié pas, MojABeAs KypCcop MBI K OJHOMY U3 3TUX 00beKTOB. II[euok JieBOil KHOMKY MBIIIU MU

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

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

K UCXOOHOMY COCTOSHUIO.

[Iesr90K MBIIM IO KOHTAKTHOM IJIOMAAKE, JOPOKKE MM MEePeXOAHOMY OTBEPCTHIO, IPUHAJICKAIIEMY TOH K€ LIeNH, 3aBEPIIAT

TpaccupoBKy. I1le90k MBI Ha IyCTOM MecTe 3a(pUKCUPYET CETMEHT AOPOKKHU B 9TON TOUKE U TPACCUPOBKA JOPOKKH MPOAOIIKUTCSL.

,HJ'[FI TOr0 4TOOBI OCTAHOBHUTD TPacCUPOBKY U OTMEHHUTb BCE U3MEHCHUA (CHBI/II‘ 9JICMCHTOB 1 T.l'[.), MPOCTO HAXKMUTE KJIABUIITY Esc.
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Haxartune xnapuimu V wim BRIOOp TYHKTa Pazmecmums cK803HOe nepex.ome. W3 KOHTEKCTHOTO MEHIO, B IPOIIecce TPACCHPOBKU
JIOPOXKH, T00ABUT MEPEXOAHOE OTBEPCTHE B KOHEI JOPOKKH. [lepexojHOe OTBepCTHE He 3aKPEIUISETCs], er0 MOXKHO MepeMelaTh.
IToBTOpHOE HaXKaTHE KJIABUIIKM V OTMEHHUT BCTABKY MePeX0AHOro oTBepcTHs. [L[eTI0K MBIIIH B TIOOOM MOAXOASIIIEM MECTE 3aK PEIHUT

NnepexogHoe OTBEPCTUE U TPACCUPOBKA MPOJOIKUTCA (CCJ'[I/I TOJIBKO KJIaBHIIIa Sl’llf 1 HE 3a>1<aTa).

Haxatne knaBuim / uim BbI60p ITYHKTa Hepem;otmmb NOAOIHCEHUE aOPOJiCKM N3 KOHTEKCTHOI'O MEHIO U3MEHUT HAIIPABJICHHC

TNEPBOIro CErMEHTa JOPOKKHU U3 OPTOTOHAJIBHOIO B JUAarOHaJIbHOE.

3ameuvaHue
Mo ymonyaHuio, TPacCUPOBLLMK CTPEMUTCS K LIEHTPY UAK OCY anemMeHTa. TO MOBEAEHNE MOXHO OTKMIOHYUTb, HaXas
knasuwwy Shift B npouecce Tpaccuposku nnmn Belbopa anemeHTa.

8.3 HacTtpo#ka LWWnpuHbI AOPOXKU U pa3Mmepa NepexonHbIX OTBEPCTUN

Cy1ecTByeT HECKOJIBKO CIIOCOO0B MPeJBapUTEIbHOrO BEIOOPA pa3MEpOB JOPOXKKH MM IIEPEXOAHOTO OTBEPCTHS MM MX HACTPONKH
B TPOLIECCE TPACCUPOBKU:
* Hcnones3oBath crangapTHele ropsture kiaasumm KiCad.

» Hasxatb knaBuiry W nim BHIOpaTh [10463. pazmep 0opodicku/nepex.ome. U3 KOHTEKCTHOTO MEHIO /ISl BBOJja COOCTBEHHBIX Pa3MepOB

JOPOKKHU U MEPEXOJHOI0 OTBEPCTUA.

* BrIOpath npeaBapuTenbsHO HaCTPOSHHOE 3HAYEHHE M3 BIOXKEHHOTO MEHIO BbiOpamb wiupuny 0opodcku/nepex.ome. KOHTEKCTHOTO

MCHIO.

* BuiOpats Hcnoavzosams wiupuny 0opodicku Haud.na BO BIOKEHHOM MEHIO Bblopamu wupumy 0opodicku/nepex.oms. KOHTEKCTHOTO

MEHIO, YTOOBI HCIIOJIb30BATh LIMPUHY JOPOXKH, C KOTOPOH HAUMHAETCsI HOBasl.

8.4 [lepetackuBaHue

TpaccupoBIIMK MO3BOJISET NEPETACKMBATh CETMEHTBI, YIJIbI JOPOXKEK U MEPEXOAHbIe OTBepCTUs. ISl mepeTacKuBaHus 3JIEMEHTa,
IIEJIKHUTE Ha HeMY ¢ HakaTtoll kiaBumen Ctrl, nomecture Hay HUM Kypcop 1 Haxmure KiaBumy G wiu Beioepure [lepemaugums
Odopooicky/mepex.ome. U3 KOHTEKCTHOTO MeHI0. [I7151 3aBeplleHH s IepeTaCKUBaHK LIEJIKHUTE MBIIIBIO B HY)KHOM MECTe, [J11 OTMEHBI

HAXXMUTE KJIABUIITY Esc.

8.5 HacTtpounku

HOBGJICHI/IG TpacCUPOBIIMKA MOKHO HACTPOUTH HAKATHEM KJIABUIIN E wim Bb160p0M ITyHKTa Hapamempbz mpaccuposuiuka n3

KOHTEKCTHOI'O MEHIO ITPU aKTUBHOM MHCTPYMEHTE CO3JaHUA JOPOKEK. HpI/I 9TOM OTKPOETCA JUAJIOTOBOE OKHO, ITOKA3aHHOE HUKE:

JloCTyIHBI TakKe apaMeTpsl:
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NapameTpel uHTepakTuBHOro Tpac

Pexum
MoACBETKE CTONKHOBEHUIA

PacTankneats

@ Obxog npenaTcTBMR

MapameTpel
MoBEfEHNE NEPETACKMBAHWA MBILLM: | NEPEMECTITE INEMEHT

Pexxum ceobonHero yraa (He TonkaTe/obxog)

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

Pa3pellnThb HapyLleHnA DRC

ONTUMUIATOP YCUANA CTErT BbICOKUI

& ormenuTs ok

¢ Pexxum — BI)I60p METOJa, KOTOprﬁ 6y)ICT HCIIOJIb30BATLCA TPACCUPOBIIUKOM JIA IMTPEOJOJICHUSA HpCHﬂTCTBI/Iﬁ (paCTaJ'IKI/IBaHI/IC,

00X0/ U T.11.)

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

HX HEOOXOAUMO OOXOAUTh, 4 HE CABUIATh.

o Hepeﬂpbll"l/lBaTb yepe3 npensaTCTBUA — €CJIM BKIIOYEHO, TPACCUPOBIIUK ITOMBITAETCA MIEPEMECTUTD ITPENATCTBYIOINUE TOPOKKHA

. b4l
b b .
3a HEIIOABUXKHBIC 0OBEKTHI (Ha HO)IO6I/II/I KOHTAKTHBIX rmomauox) BMECTO TOI'O, YTOOLI IPOCTO "YHNEPETHCSA B HUX

e VaajeHue JUIIHUX JOPOKEK — YIAIATh NIYHTUPYIOIIUE TOPOKKHU MPU TPACCUPOBKE (T.e. €CIM HOBasl OPOKKA CO3HAET
COeJJMHEHHeE, /ISl KOTOPOTO YK€ CYyIIECTBYET Apyras JOpOkKa, TO crapas A0opoxka OyzneT ynaieHa). lllyHrupoBanue noposxkek

OnpeaeIACTC JIOKAJIbHO, TOJIbKO MEXKAY Ha4aJIOM U KOHIOM TeKymeﬁ HOPOIKKU.

¢ ABTOMATHYECKHI nmepexon BHU3 — €CJIM BKIIIOYEHO, TPACCUPOBIIUK MOIBITACTCA 0oJree IIaBHO O6XO)]I/ITI) KOHTAKTHBIC IJIOIIaIKH

WM TIEPEXO/IHbIE OTBEPCTHS, M30erasi Y TOM OCTPBIX YIJIOB M IEPETIOMOB Ha AOPOXKKAX.

o FJIa,[lKO nepeTackuBaTb CerMmeHTbI — €CJIM BKIIOYEHO, TPACCUPOBIINK 6yI[CT TBITAThCA 06’b€,£[I/IHI/ITb HECKOJIbKO KPHUBBIX

CErMEHTOB B OJIMH POBHBIM (IIpY MepeTaCKUBAaHUN).

¢ Pazpemurs Hapymenuss DRC (Tonbko B pexume nodceemka cnmoakioseHuii) — TO3BOJISET CO3/1aBaTh JOPOKKU, KOTOPBIE

HapymaioT npasuia npoexktuposanus (DRC).

® OHTI/IMI/ISaTop ycnima — onpeaessaeT BpeMs, MPEAOCTAaBIIAEMOE TPACCUPOBIIUKY JIs1 BBIITOJTHEHUA paC'-IéTOB IO paCTaJIKUBAHUIO

nim 06XOHy OpenATCTBUA ITPU ITPOKJIAABIBAHUUN JOPOKKH.
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naBa 9

Co3naHue 3anosiHeHHbIX 30H

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

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

9.1 Co3paHue 30H Ha cnosax meaou

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

Pcbnew B JaHHBIX MOMEHT UCHOJIb3YET CEIrMEHTBI JOPOKEK WJIU MMOJIMT'OHBI 1J14 3alIOJTHEHU S KOHTYPOB 30HbBI.

Ka)Kﬂbe[ U3 3TUX METOJ0B UMEET CBOM JOCTOUHCTBA U HEAOCTATKHU, INTABHBIM HEJOCTATKOM ABJIACTCA YBEJIMUYCHHOE BPEM S ITOCTPOCHUSA

I/I306pa)KeHI/IH Ha cJ1a0bIX KOMIIbIOTEpAX. Ho B koHEeuHOM uTOTE PE3YJIbTAT BBIITIAAUT OAUHAKOBO.

B nensx YBEJIMYCHU A IMTPOU3BOAUTEIILHOCTHU, 30HBI HE 3alIOJIHAIOTCA aBTOMATUYECKU TMOCJIE KaX10Tr0 UBMEHEHU A, a TOJIbKO:

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

e Ilepen BBIIOJHEHUEM NIPOBEPKHU IIPABUJ IPOEKTUPOBAHMUSL.

Me HbIe 30HBI HEOOXOJMIMO 3aJIMBATh (TIEPBOHAYAIIBHO WM TIOBTOPHO) ITOCTIE PEAaKTUPOBAHUS TOPOKEK MM KOHTAKTHBIX TUIOMIA/IOK.

30HBI, KaK MPaBUIIO, MOJKIIOYAIOTCS K OHOM U3 1ernell (0ObIYHO K OOIIei ey WK K IIMHE TUTAHHS).

B obmiem ciyvae, 41 CO3MaHMS MEIHOW 30HB HEOOXOAUMO:

¢ YCTaHOBUTH MapameTphl (UMs Ieny, ¢JIoi | T.11.). [lepekmoyatbcsi Ha HYXKHBIA CJION M TIOJICBEYMBATH BHIOPAHHYIO IIeTIh HE
00513aTeNIbHO, HO 3TH JIEHCTBUS MOTYT OBITh ITOJIC3HBIMU.

» Co3paTh KOHTYD 30HbI (€CJIM 3TOTO HE ClieJIaTh, Oy/IeT 3arojHeHa BCs I1IaTa).

* 3ayuTh 30HY.

Pcbnew crapaeTcst 3aro/HsITh BCE 30HbI 32 OJMH Pa3 U, OOBIYHO, [IPU ITOM OTCYTCTBYIOT HE MOAKJIIOYEHHbBIC YIaCTKH 30H. MokeT

CJIIYUYUTHCA TaK, YTO HEKOTOPLIC YUACTKU 30H OCTAHYTCS HE3AIOJTHECHHbIMU. 30HbI 0€3 Ha3HAYEHHON LeNY HE OUMIIAI0TCA U MOI'yT

COACPKATh U30JIMPOBAHHBIC 00J1acTH.
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9.2 T[locTpoeHue 30HbI

9.2.1 Co3paHue KOHTypa 30HbI

MCHOHL3yfITe HUHCTPYMEHT m" . AKTUBHBIM JOJIKEH OBITH CJIOM meau. [locrne memuka JIEBOM KHOITKH MBbIIIH, JJTA HavdaJla MOCTPOCHUSA

KOHTYpa, OTKPOETCA AUAJIOTOBOE OKHO, KaK IMOKAa3aHO HUKE.

CBoldcTBa mMegHoll

Cnoi: Lene: DUNLTR N0 Lenam
Hl Composant <no net> Mokas3aTe:
B Cuivre GND Moka3aTb Bce (M0 KOMWYECTBY KOHT.AM.) 2
e )
Net-(C2-Pad1) DUALTP CKPBITEIX LENed:
Net-(C3-Pad1) et
JCLKLCA DUNLTP Lenei:
/Do "
[PC-A0D
PC-AL MpuMeHUTE GUNLTP
YCTaHoBKW
3azop (MMm): CoedWHEeHWE KOHT.MA.: YpoBeHb NpvopnTeTa: HaknoH KoHTypa:
0.508 TepMopazrpy3ka < |0 : NwBoit =

MUHUMANEHAA LWWPWHE (MM): PeMum 3anvBKn:

TepMopasrpyska CTUAL KOHTYpa:

0,254 -
3330p HANPOTWB KOHT.MM.: (Mm): Monuro = | | LWiTpuxoeka =
CrnauveaHu1e yrnos: 0,508 CermenTsl / 360°:
A AR A * | WwpwuHa TepmomocTa (Mm): 16 =
0,508
IKCNOPT YCTAHOBOK B APYrUe 30Hkl % OTMEHWTEL (ﬂgK

3[[er MOJHO YCTaHOBUTb BCE BO3MOJKHbLIC MTApaMETPbI AJIA 30HbI:

e llenn

o Crott

* JlapameTpsl 3a0JIHEHUSA

* JTapamMeTpbl KOHTAKTHBIX IUIOLIAJOK

* YpoBeHb pHOpHTETA

Haueptute KOHTYp 30HBI HA YKA3aHHOM CJIO€. DTOT KOHTYp 0Opa3yeT MOJMIOH, BEPIIMHBI KOTOPOrO A00ABISIOTCS C TIOMOIIBIO
IIeTYKA JIEBOW KHOITKY MBIIIH. [JBOWHON MIETIOK MBIIIH 3aBEPIIAT CO3IaHNEe KOHTYpa U 3aMKHET ero. Ecii nepBast u mociequsis

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

3ameuaHue
* [Mpu NOCTpOEHMM KOHTYpa 30HbI BbIMOMHAETCS KOHTPOJb NMPaBua NPOEKTUPOBaHMS.

« Ecnu npu pasmeleHnn HoBoW BeplmHbl ByoeT obHapyxeHa owwnbka npaewn NPOeKTUpoBaHus, To Pcbnew He
Nno3BONUT eé co3aarthb.
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Ha cieaymonem I/I306pa)K€HI/II/I MOJKHO BUIETH IPUMEP KOHTYPa 30HbI (3aLHTpHXOBaHHLIﬁ TOHKHMMH JIMHUAMU HOIII/II‘OH)Z

9.2.2 YpoBeHb npuopuTteTta

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

YcranoBka pUoOpUTETA:

YpoBEHb MPUOPUTETA:
I::I i

Bot oguH 13 npumepos:
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Ilocne 3anonHeHus:

9.2.3 3anonHeHue 30H

HpI/I 3aIllOJIHCHUU 30HBHI, Pcbnew yAajideT BCE€ HE NMOAKIIOYEHHBIC YYdCTKU MEIHBIX 30H. Y1008 NOJIy4uTh AOCTYII K KOMaHE

3aIllOJIHCHU A, HGO6XOHI/IMO HaXXaThb IIPaBYIO0 KHOIIKY MBbIIIX Ha KOHTYPE 30HBI.
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[:3 OTNOMUTE UHCTPYMEHT

] > o yron

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

i 0BaBWTL BhIpE3aHHYW obnacTs
@ YOanuTe 3aAMBKY BCEX 30H trl+B m A P ¥
— . LyBnuKaT 30Hkl Ha cnoi
* Buibop paboyero croa

L & 3anUTe 30HY
@ YOanuTe 3aNMBKY 30HEI
@ YBENUYNTE F1
t—I—' MNepeMecTUTL 30HY
Q YMEHBLINTE F

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

#  PepnakTwpoBaTb CBOICTBA 30HbI

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

K 33KphITh

BrinonxuTte komaHgy “3anuTh 30HY” . Hibke OKa3aH pe3ysbTaT 3aloJHEHHUs TOJIMTOHA ¢ TOUYKOM MOAKJIIOYESHU S BHYTPH:

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

* Jlopoxkka oOpa3yeTr rpaHHILy

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

3ameuaHue

Mo>HO MCcronb30BaTh HECKONBKO MOMMIOHOB 1 CO34aHus NycTbix obnacteit. Janee npveenéH npumep:
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9.3 [MapameTpbl 3anonHeHUs

YcTaHoBKK
3azop (Mm): CoeqWHEHWE KOHT.MM.: YpoBeHs NpUOPWTETA: HaKNoH KOHTYpa:
0,508 TepmopazrpyaKa «| (@ : Nioboii =

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

0,254 o
3330p HAMPOTWB KOHT.AM.: (MMm): MonuroH = | | lWTpMxoeka =
CrnamueaHne yrnos: 0,508 CerMenTsl / 360°:
DA AR TP ~ | WwpwHa TepmomocTa (Mm): 16 =
0,508

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

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

* [TapameTpsl TepMOpPa3rPy3KH.

9.3.1 PeXum 3anonHeHus

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

UMeIoTCst pobJIeMbl ¢ 0ToOpakeHHeM (OOJIbIINe 3aJePiKKH), HY)KHO UCIIOIb30BaTh CETMEHTHI.

9.3.2 3asop M MUHMManbHas LLMPUHA Meau

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

npu TpaccupoBke. [Ipu BBIGOpE MHUPUHBI MEAU HYKHO YOSAUTBCS, UYTO OHA He OyJeT CIMIIIKOM MaJIOH.
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l BHuMaHune

Ecnu Bbibpath WUPUHY CAMWKOM 6ONbLONA, TO HEOONbILME BNEMEHTHI, TaKNe Kak MOCTVKU TepMopasrpy3ku,
HEBO3MOXHO BymeT co3natb.

9.3.3 [lapameTpbl KOHTaKTHbIX MNOLLA[0K

KonTaktHbie IJIOIAAKH, MOAKJIIOYEHHbBIC K HEIN 30HbI, MOT'YT CJIMBATHCA C Heﬁ, HUCKJII0YAThCA U3 30HbI UJIM COEJUHATHCA C ITIOMOIIBIO

TEPMOMOCTOB.

* Ecium KOHTaKTHAsI TIOIIAKa CJIMBAETCSI C 30HOM, TO MPUIAUBAHKE U BHIMAUBAHKUE MOXKET ObITh 3aTPYHEHO OOJIBIION TUIOIIAbIO

MeJiH, KOTOPYIO MOTpedyeTcst IPOrpeTh.

e Ecnu koHTaKTHaAs IIomaJgKa UCKII0YEHA U3 30HbI, ITIOAKIIOYCHHUE K Hell MOKET ObITh HE OYEHb XOpOLIMM.

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

— Pads must be connected by tracks.
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¢ Hcnonb3oBaHue TEPMOPA3IrPy3KU ABJIACTCA ONITUMAJIbHBIM PEHICHUEM.

— Pad is connected by 4 track segments.

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

9.3.4 [MapameTpbl TepMOpa3rpy3Ku

TepMopasrpyska
3330p HaMpPOTWB KOHT.MM.: (Mm):
0,508

WKpKHa TepMoMocTa (Mm):
0,508

Moxno YCTAHOBUTD [IBa NapaMeTpa:

9.3.5 Bbi6bop napamMeTpoB
[IuprHa Meau /11 TEPMOMOCTOB JIOJDKHA OBITH OOJIbIIE 3HAYEHNST MUHUMAILHOW IMMPUHBI METHON 30HBL. Eciv 310 ycoue He
Oyner coOoICHO, TO TEPMOMOCTHI He OYIyT CO3[aHbI.

K TOMY K€, €CJIn BI)I6paTI) 3HAYEHHE CJIUIIKOM OOJIBIIUM ISt TEPMOMOCTA WUJIK 3a30pad, TO TEPMOPAIPY3KY HEBO3ZMOKHO 6y)ICT

CO31aTh OJid HEOOJIBIINX KOHTAKTHBIX IIomaaok (HaanMep, JJI51 9JIEMEHTOB ITOBEPXHOCTHOT'O MOHTa)Ka).
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9.4 [ob6aBneHue NycTbix obnacrem BHYTPU 30H

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

¢ IllenxkHnTE MPaBO KHOMKOW MBIIIH MO KOHTYPY CYLIECTBYIOIIEH 30HBI.

* Bribepure nyHKT [{00aBUThH BHIPE3aHHYIO 0OIACTb.

4-I-b HalTi 1 NepeMecTUTL Nocap.MecTo

ABTOTPACCHPOBKa

\—\ Ha4aTe gopomky
I*, Brifop WWPpWHEI OOPOMKKK
g Beibop paboyero cnos

LenTp
(-:I-l YBENNYNTh
Q YMeEHLLINTL

(¥ nepepucosats
Q AsToMmacwTab
@l Bribop macwiTaba

e
-

ees Buibop ceTkn
H

x 3aKpoITe

* Co3zpaiiTe HOBBIN KOHTYP.

- _k.. MepeTalTs CEMMEHT KOHTYPa

4 ﬁ OobaBuTe NnogobHyw 30HY

X & [obaeuTh BEpe3aHHyo 0BnacTe

4 . OybnnkaT 30HEl Ha CNOR

==
(&2 3anuTs 30HY

F4 | YO0anuTe 3anUeky 30Hkl

F1 4-I-D MepeMecTuTE 30HY

F2 %. ﬂepeMeCTLﬂTh 30HY TONHO

F3 / PepakTWpoBaTh CBOACTEA 30HLl

Home
& YoanuTe KOHTYP 3oHLI

3

M

Ctrl+M

E
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9.5 PepakTupoBaHue KOHTypa

UroObl UI3MEHNTH KOHTYP MOXHO:

* ITlepemermars ero yrisl.
* Yaanare vwim JoOaBISITh YTIIBL.

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

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

:> CozgaTk yron

_|'||' MepeTalTs CEMMEHT KOHTYPa

Q-I-b HalTi 1 NepeMecTUTL Nocap.MecTo

k
ABTOTPACCMPOBKa @ LoBaBUTL NoooBHYI0 30Hv

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

371ech yroi KOHTYpa BeIPE3aHHON 00J1acTH ObLT MIepeMeIEH:
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ITomuroxst 061)C,HI/IHI/IJ'[I/ICI).

9.5.1 J[o6aBneHue ogHOTUMHOW 30HbI

Iporecc noGarieHUs] OMHOTUITHOMN 30HBIL:
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Koneunslil pe3ybrar:

9.6 WN3MeHeHue NnapaMeTpoOB 30HbI

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

OTKPOCTCA AUAJIOTOBOC OKHO U1 PEAAKTUPOBAHUA eé napaMeTpoB.

9.7 OKoOHuYaTenbHOE 3arnoJIHeHUEe 30HblI

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

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

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

ki A F3aNTh W nepe3alniTe BCe 30HGI

* Bocnosb3yiitech KOMaHA0H 3aJIUTh UM EPE3ATTUTD BCE 30HBIL:
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. BHumaHune
MpoLecc 3anonHeHUst MOXET 3aHsTb HEKOTOPOE BPeMsl, 0COBEHHO eCn ceTka 3aiMBKM 04eHb Mana.

9.8 3ameHa uenu Oons 30HbI

INocie BHECEHU S UCTIPABJICHUI B CXeMY, UMEHa Iierneid MoryT u3mMeHuThesl. Hanpumep, ienb VCC MokeT ObITh TIeperIMEHOBaHA B
+5V.

HpI/I BBITIOJIHCHUU TPOBEPKHU ITPABUII ITIPOCKTUPOBAHUS HA BCeH MeyaTHOR IiaTe, Pcbnew MPOBEPACT, CYHIECTBYIOT JIM HENN HA3HAYCHHbIC

30HaM, MJIA HET.

MosxeT notpeGoBaThCsi BPyUHYIO HOJIKOPPEKTUPOBATh MapaMeTpbl 30H, U3BMEHUB CTapble UMEHA IIeTel Ha HOBbIE.
9.9 Co3paHue 30H Ha TeXHUYeCKUuxX cnosax
9.9.1 Co3paHune KOHTypa 30HbI

3TO BBITOIHAETCS C MMPUMEHEHUEM TOI'O K€ MHCTPYMEHTA m‘- Ho akTuBHBEIM JOJIZKEH OBITh TEXHUUECKUI CIION.

ITocne mec/JI9Ka JIEBOM KHOIIKM MBI JUISL Ha4alla CO3JaHUA KOHTYPa, OTKPOETCA JUaJI0rOBOE€ OKHO:

CBodcTBa He mMegHbix =20H
Bruibop cnos: HacTpolka KoHTYypa:
B F.Mask OpWeHTaUKWA KOHTYPa 30HkI
[ Dwgs.User ® ’Niwobas
OpToroHansHo K1 45°
Bl Ecol.User
1 Eco2.User OTobpameHne
@ Edge.Cuts Jkns
Hl Margin @) KopoTKaa WTPpWUXOBKa
[ B.CrtYd MonHaA WTPHUXoBKa
Bl F.Crtyd
Bl E.Fab MWH. LWWMPKHE 30HEl (MM):
@ F.Fab 0.254
ﬁ OTMEHWUTE Qﬂglﬂ

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

 Ecnu notpebyetcs, MoXHO no6aBnsiTb nycTble obnacTu.

9.10 Co3paHue obnacten 3anperta

@

AKTHBHBIM JOJDKEH OBITH CJION MEMU.

Bribepure MHCTpyMEHT

IMocrie mieTuKa JeBoi KHOIKM MBI B HaYajie KOHTYpa JIJIsl HOBOM 00JIaCTH 3arpeTa, MOsBUTCS JUATIOTOBOE OKHO:

CBolcTBa obnacTu sanpeTa

Cnoi: CeoAcTBa:
Il Composant OpYEeHTALMA KPaA 30HkI:

{® 180°, 90° 1 45°

BHELWHWIT BUL KOHTYRa:
NuHwa

{® KopoTkas WwTprxoeka
MonHas WTPUXoBKa

MapameTpel 0bMacTu 3anpeTa:

& Eez nopomek

[&f Bez nepex.oTs.

Eez megu

.% OTMEHWTE 4“5 oK

MO3HO BBIOpATh 3anperiéHHbIe JIEMEHTHI:

e Jlopoxku.
* TlepexonaHble OTBEPCTUS.

e YyacTku Meau.

Ecim B 06J1acTy 3ampera OKaKeTCst JOPOKKa WM IEePeXOoAHOe OTBepcThe, OyIeT MOKa3aHO YBeJOMIICHHE O HAPYLICHHHU TPABUIT

MMPOCKTUPOBAHUS.

B CJ1y4dac ¢ MEJHbIMA 30HAMU, objacTu 3allpeTa ¢ YCTAHOBJICHHBIM 3aIlIpETOM Ha YYAaCTKU MEU 3aIlOJIHATHCS HE 6y,[[yT. Oo6nactu

3ampeTa MoAOOHBI 30HaM, TI03TOMY PEAAKTUPYIOTCS] aHAJIOTHYHBIM 00pa3oM.
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nasa 10

daunbl o4Na Npon3BoaAcTBa Ne4yaTHOU nNnaThbl

JaBaiiTe paccMOTpuM 3Tarsl (GOPMUPOBAHNST HEOOXOAMMBIX (DAIIOB 151 OTIIPABKY HA TPOU3BOJCTBO CIPOEKTHPOBAHHON TEYaTHON

IJIaThI.

Bce daiinel, chopmuposannsie B KiCad, pacrnionaraotest B padodyeM KaTajore, TaM e TJe pacrofioxeH (aii meyaTHO! IIaThl

xxxx.brd.

10.1 OkKoHuyaTenbHas NnoaroToBKa

I[J'[f{ CO3JaHUA BCEX HCOGXOHI/IMHX q)aleOB I TIPOU3BOACTBA CHpOCKTHpOBaHHOﬁ MeYaTHOR IJIaThl, HY)KHO HpOIjITI/I HECKOJIBKO

IOATOTOBUTEJIbHBIX 3TAIIOB.

* OO003HaubTE CJIOH (HAPUMEP, BEPXHHUI — fop WM front, a HKHUI — bottom wnu back) BMecTe ¢ Ha3BaHHEM MPOEKTa B BUIE

HaOIMcCH, paCHOHO)KCHHOﬁ Ha CJIo€.
* Bce HaJIIMCU Ha HUJKHEM CJIO€ (I/IHOFILa €ro Ha3bIBAIOT 3A0HUM WIH CO CMOPOHbL I’LClﬂKM) HCO6XO,£[I/IMO OTpPa3UTh.
® CO3)13171TC BC€ 30HbI 3a3€EMJICHU A, TONTPABLTE TOPOKKHU, YTOOBI BCE COOTBETCTBOBAJIO 3asIBIIEHHBIM Tp€6OBaHI/IHM.

* JloGaBbTe MMpBI JJIsi COBMEILEHUS H, KENATeJbHO, MPOCTABbTE pa3Mepbl KOHTYypa (OOBIYHO 3TO JieNiaeTCsi Ha CJIOSIX OOLIero

Ha3HAYECHUS).

I[anee NOKa3aH MpUMEP BHEIIHEIO BU1d ITUX IJIEMEHTOB, 3a UCKJIIOYEHUEM 30H 3a3€MJICHUS, KOTOPbIC ObLIH CKPBITHI JI4 JIy4YlIeTro

BOCIIpUATHUA:
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[ s
~, LE0s u C

"

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

) .
[l7_'colcgs pio-
i J .

10.2 OkoH4aTenbHasi npoBepkKa NpaBuN NPOeKTUPOBaHUS

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

30HBI 3aIIOIHAIOTCA 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.

CoobuieHns:
KOMAMAALWMA CBA3SA. ..
3330pkl KOHT.MM...
3a30phl [OpOHKEK. ..
3anN1BKa 30H...

TecT 30H...

HenogknwYeHHbIe KOHT.MM...

0bnacTy anpeTa...
TecT TeKCTOB...
33BeplUeHo

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

CtapT DRC
CrWCoK He NoAcoeqrHEHHEIX

¥O0anuTk BCe MapKepkl

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

Ita nocneaH:sA MpoBepKa yoepexkeT OT JII0ObIX HEMPUATHBIX CIOPIIPU30B.

10.3 Hauyano koopauHat B charnax cBepsioBKu

ITpu ycraHOBKe Havana KoOpauHat s ¢aisioB pOTOMAOIOHOB U CBEPIIOBKH, pa3MeIlaeTcs BCIIOMOraTesbHasi OCh B YKa3aHHOW

TouKe. Beibeprte MHCTpYMEHT J—’ Pa3mecrute BcrioMoraTebHyI0 OCh LIETYKOM JIEBOM KHOIKU MBILIY B BHIOPAHHOM MeCTe.

10.4 dopmupoBaHue cannos poTo-neyaTn

10 genaercs yepe3 MeHio Pain/YepTuth, OTKPOETCs CEAyOIIee AUATOr0BOe OKHO:
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@OpMaT HepyeriA:  [VPEKTOPIA Ha3Ha4eHuA:

|Gerber 2| [plot_files/ 0630p...
Cnon NapameTphl

& Composant HEpTUTE hOpMATHYHK paMKy Ha BCEX CROAX MeTkn 0TB.:

& Cuivre

YepTuTk KOHT.MA. Ha Coe WenKorpahuin

B.Adhes MacwTab:
B UYepTUTh 3HaYeHNA nocagMecT

FAdhes
B.Paste YepTuTh 0603HaYeHnA Nocaf.MecT
Pexum HepyeHna:
F.Paste MPVHYANTENEHO HEPTUTE HEBWOVIMEIE 3HEHEHWA W/MK 0bosHa4eHNA
& B.silks

& Fsiks He 3akpegaTL nepex.oTe. ToAWWHA NUHMK N0 YMOTHaHW (Mm):

WMCKNIOYMTE COAEPXKMMOE CNOA KOHTYPa NeYaTHOM NNaTkl © ocTanbHeIX cnoes  |0,15

B.Mask
F.Mask
Dwgs.User
Cmts.User
Ecol.User Mcnons20BaTh OCW KaK 0CHOBHLIE
Eco2.User TeKyLIME YCTAHOBKM MAANLHON MACKU:
Edge.Cuts 3a330p NaAnkHOA Macku: 0,254 mm
Margin “MuH. WpKHa naansHof Mackk: 0 MM
B.Crevd MNapameTpul Gerber
F.Crtyd Wcnons3o8aTh Protel pacwupeHus daiinos  ®opMaT
B.Fab 4.5 (ep.n3m. mm)
BKJIIO4NTE PACLUMPEHHBIE TPHBYTHI
F.Fab @® 4.6 (en.3m. mm}
MaCKUpOBATE LWeNKorpahmo
CoobiueHun:
dunsTp:  [§F Bee CoxpaHuTk OTHeT B (ai...

HYepTuTe Co3gaTk haiin cBepnoBki 3aKpLITE

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

Postscript. ITpu BeiGope hopmata Postscript, IUaToroBoe OKHO H3MEHUTHCS.

HepTuTh
®opMaT HepieHnn: [INPEKTOpWA HasHaueHuns:
| Postscript 2 plot_files/ 0630p...
Cnou MNapameTphl
& Composant YepTuTe (HopMaTHYK paMKy Ha BCEX CROAX MeTku oTB.:
i OTcyTcTBYET =
& Cuivre YepTUTE KOHT.NN. Ha Coe Wenkorpadun AL —
B.Adhes — MacwTab:
Eadhes YepTUTk 3Ha4eHA Nocaa.MecT -~ —
B.Paste [ YepTuTe 0Bo3HAYEHMA NOCAL MECT
PeXum HepHeHna:
F.Paste MPUHYANTENLHO YEPTUTE HEBMAWMEIE 3HA4EHUA U/UAK oboaHaqeHrA " -
. 3anonHeHH.IR =
& B.Silks a
& ESilks © 33KPEIBATE NEPEX.oTB. TOALWHE AKHMA N0 YMOA4aHUK (Mm):
8.Mask VIEKNKYNTE CONEPAMUMOE CROA KOHTYPa NeYaTHOl MNaTel € GCTaNsHEIX CNoeB 0,15
F.Mask YepTUTE 3epKaneHO
Dwgs.User
YepTUTh HEraTWBHO
Cmts.User
Ecol.User
Eco2.User TekyluMe YCTaHOBKW NafNbHOW Mackin:
Edge.Cuts 3a30p NaANbHON MacKn: 0,254 mm
Margin MUH. LWUMPUHE N3ANBHOA MacKK: 0 MM
8.Crtvd MNapameTpel Postscript
ECrtyd X macwTab: Y macwTab: Koppexkuua TonwmHel (Mm):
B.Fab 1.000000 1.000000 0.000000
FFab A4 NpUHYAMTENEHD
CooBLueHna:

DUNLTP: CoxXpaHuTk oTHET B dai...

HepTuTh Co30aTh thain cBepnosKky 3aKpPHITE

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

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

1,000000 1,000000 0,000000

A4 npUHYAUTENBHO

10.4.1 ®opwmart Gerber

s kaxaoro ciost Pcbnew opmupyet otnensHblii paiin, coorserctByiomuil crangapty GERBER 274X, B ¢popmate 4.6 (kaxaas
KOoOpJuHaTa B (haiijie mpe/ICTABIsIeTCs] B BUJIE JeCATU3HAYHOTO YUCa, 4 U PhI BBIICICHBI JIJIS LIEJIONW YacTH U 6 — 151 TpOOHON ),

eIVHUIIAMH U3MEPEHUs SIBIISIOTCS JIOMMBI, MacinTad 1:1.

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

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

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

notpedyeTcst co3narh 8 ailyioB (xxxx — yclioBHOe 0003HaUeHre nMeHHn *.brd-aiina).

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

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

o xxxx-F_SilkS.gbr — menkorpacdus co CTOpOHBl KOMITIOHEHTOB.

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

* xxxx-F_Paste.gbr — nasiipHast macta co CTOpOHBI KOMIIOHEHTOB.
* xxxx-B_Paste.gbr — masinpHas macTa co CTOPOHBI MaNKU.

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

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

dopmar daitnos Gerber:

B Pcbnew ucnonssyercs popmat RS274X Bepcun 4.6, aHTMiCKYE €UHULIBI U3MEPEHU, TUANUPYIOLIE HyJIM OMYyCKaloTCs, BCe

3HAYEHMS ABJISAIOTCSA aOCOMIOTHRIMK. Takoi Ha6op MapaMeTpoOB UCHOJIb3YETCA Yalle BCEIo.

10.4.2 ®opwmar Postscript

CraHgapTHOE paciMpeHre BHXOAHbBIX (paitnoB B popmart Postscript — *.ps. Tak ke kak u ipu BeiBoze B popmare HPGL, mporecc
(bopMupoBaHMs MOKHO HACTPOUTD, YKa3aB MaclITad 1 HEOOXOAUMOCTb B OTpakeHUH n300paxkeHus. Eciu B mapameTrpax yka3aHo
MCIIOJIb30BaTh IICHTP JIUCTA B KAUeCTBE HAvalla KOOPAMHAT, TO BCE SJIEMEHTHI M300pakeHus1 OYAyT MOCTPOCHBI MO OTHOLICHHUIO K

3TOMY LIEHTPY.

Ecy 3a1aHO 3HaUeHKe TOMIIMHEL [Tepa, TO U300paxeHue OyJeT MOCTPOEHO C ero MpUMEHEHUEM.

10.4.3 [MapameTpbl YepuyeHUsi

Has popmara Gerger:
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MapameTpel
YepTuTe JOPMaTHYI0 paMKy Ha BCEX CRoAX L= e
YepTWTE KOKT.MA. Ha CAoe Wenkorpadun
MaciTab:

& YepTuTk 3HayveHvs nocag.mectT

& 4epTuTh oBosHayeHMA nocad.mecT
PEXUM HepHeHNA:

MPUHYANTENLHO YEPTUTE HEBKMANMLIE 3HAYEHUA WK obozHaveHKna

He 3akpeiBaTL Nepex.oTe. ToAWWHA AUHMA N0 YMOAYaHWE (MM):

WCKNO4YUTE COOEpXUMOE CNOA KOHTYPa MEYaTHOW MAaTkl C OCTaNbHEIX CNOEE 0,15

Mcnone30BaTh OCK Kak OCHOBHLIE

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

MapameTphul Gerber
Wcrone3osatk Protel pacwumpenns dainos  ®opmat

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

® 4.6 (en.nzm. Mm)
MackunposaTs Wenkorpaduio @ a

s gpyrux (popmaToB:

MapameTpel
YepTWUTE GOPMATHYH PaMKY Ha BCEX CNDAX MeTkm 0TB.:
OTcyTeTByeT =
YepTUTE KOHT.MA. Ha CNoe WenKorpahun
MacwTab:

[ YepTuTk 3HaueHws nocad.mecT
[ YepTuTh obosHaveHnA nocad.MecT
PeMM HepHeHInA:
MPUHYANTENEHO YePTUTE HEBUAMMEIE 3HA4EHUA WMAK oBoaHa4YeHNs
12 ST (=R TONWMHA AMHUA MO YMONHaHK0 (M)
VICKI4NTE COAEPMMMOE CNOA KOHTYPa Ne4aTHOR MAaTkl ¢ ecTankHLIX CN0eB  |0,15
YepTWUTE 3epKansHo

HEPTMTh HEraTMeaHo

TeKyLWNe YCTaHOBKM NAANEHOA MacKu:
3a30p NafAnLHOA Macku: 0.254 mm
MWH. WWPWHA N3ANLHORA Mackn: 0 MM

Oco6bie napameTpst (hopmata Gerger:

Hcnoms3yiiTe pacumpenus aitnos B (popmate Protel Ucnons3yiite .gbl .gtl .gbs .gts .gbp .gtp .gbo .gto BMecTo

.gbr B Ka4ecTBe pacIIMpeHusI.

BrJtouaiite pacuipeHHbIe aTPHOYTHI. CoxpaHsiTe pacpeHHbIe aTPUOYTHI B (haii.

HckmouaiiTe nasabHyI0 MacKy U3 IIEJKOTpaduu. VY nansiite moOble 3J€MEHTH esKorpadum u3 odracren

MasUIbHOM MACTHI.

10.4.4 [pouwme chopmarbl

CraHgapTHOE pacIIMpEeHHe 3aBUCHT OT THIIA BHIXOAHOTO (haiiia.
HekoTopble mapameTpsl HEOOCTYITHBI JIs1 OTAEIbHBIX (DOPMATOB.
ITporiecc mOCTpoeHKsI MOKET ObITH BBIIIOIHEH C YKA3aHHBIM I10JIb30BaTE/IeM MAaCIITa0OM M, TPU HEOOXOAUMOCTHU, OTPaXKEHO.

ITapameTpbl YepueHus OTBEPCTHH ITO3BOJISAIOT H300paXaTh UX 3aMIOJIHEHHBIMH, C OTBEPCTHEM PEabHOTO AUaMeTpa U OTBEPCTUEM

MaJioro auamerpa (yao0HO P CBEPJICHUH BPYYHYIO).

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

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

yCTaHaBJIMBATh I TAKUX SJIEMEHTOB:

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

* Bce 371eMEHTHI.
U Pcbnew ucnosb3yeT Ux B CleAy0IIeM NOpsiIKe.

e 3HaueHue 111 KOHTAKTHBIX IJI0MAaa0K. Eciu He 3amaHo:
e 3HaueHue I IOCafoYHbIX MecT. Ecn He 3agaHo:

¢ 3HaueHue J1Jis BCeX JIEMEHTOB.

10.5.1 JOoctyn
HyXHBIil MyHKT HaXoAUTCs B MeHI0 Pa3mepsl:

Pazmepsl | MHcTpymeHTel  [paBuna npoekTug

++ CeTKa none30BaTenA

T TekcT U rpaduka

@ PEISME'FJ KOHTaKTHBIX MN0OLWanokK

-
-— 3330'] MaCKW KOHTaKTHBIX NNOoLWa0o0K

‘ COXpPaHWTE HACTPORKKA
= “oxP P

OTKPOCTCH cieaypnuiee 1uajaoroBoe OKHO:

U EOHT . M,

MpyMedaHe: ONA 3HaYeHWId 2a3opa:
- NOACKUTENBHOE 3HAYEHWE D3HA43ET, 4T0 Macka bonklue, Yem KoHT.Mn.
- OTPMUATENLHOE 3HaYeHMe 03HA4aEeT, HTO MAcKa MeHbLUE, HeM KOHT.MM.

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

g OTMEHWTE | @gx |
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10.5.2 3a3o0p nasinbHOM MackKu

O6LI‘IHO, XOpOLIMM BapUaHTOM SBJIACTCA 3HAYCHUC o6muskoe K 0.2 MM. 3HaueHue SIBIISIETCS MOJIOKUTEJIbHBIM, ITIOTOMY YTO MacCKa,

KaK MpaBuio, OOJIbIle KOHTAKTHOM TUIOIIAIKH.
3/1ech MOXHO YCTAHOBUTh MUHUMAJIbHYIO IIMPUHY MasyIbHOM MacKU MEX]y ABYMs1 KOHTAaKTHBIMU ILIOIIAJKAMHU.

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

10.5.3 3a30p nasinbHOM NacTbl

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

BenmmunHa uMeeT oTpuiiaTenbHOE 3HAYEHH, IOTOMY YTO MacKa, Kak MPaBUiIO, MEHbIIIe KOHTAKTHON TUIOIMIAAKH.

10.6 dopmuposaHue dpanyioB CBEpP/IOBKU

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

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

» Kapra cBepsioBKM MOXeET OBbITh IOCTPOECHA B HECKOJIBKHUX (popmarax.

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

* Knonku ”"Co3gats aiin cBepIoBKU”

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

JnanoroBoe OKHO CO3AaHUSI (1)2117111013 CBEPJIOBKU IMOKAa3aHO JaJiee:

ue palinof

|m 063op

En.uam. cBepna: DOpPMAT KApTh CBEPMOBKM: WHio:
MM HPGL Ceepno nepex.oTs. Mo yMON4aHWi: Gaiin caepromky
@ Loiivs @ Fostscript MICoNb30BaTL 3HAYEHME KNAcca Lenu
CBEPNO MEpex. MKPOOTH. : i e
DOPMAT Hynel Gerber e
@ [ecsTvHHLIA hopmaT DXF

Konu4ecTso OTB.: Daiin oT4eTa
MoaasnsTe Ha4anbHLIE HYAW SVG (=TT, COET T S5
MofaenATe 3aBepWIAOWKE HY KM PDF HemeTtan. koHT.nA.: 0 3aKpLITh
CKBO3HLIE Nepex.oTe.: 84
Mepex.MUKpoOTB.: 0

BHYTp. Nepex.oTs.: 0

CoXpaHATE Hynu MapameTpsl dhaiina cBepnoBKuM:
Tl T 3epKanMposaTk no ock Y

MUHUMAMILHbIiA 33r0N0BOK

OBBEAUHITE METAN. 1 HEMETAN. CKBO3HBIE OTB. B OANH dain
CHCTeMa KOOPAUHAT CBEPOBKU:
@® ABconTHBEE

BCroMOraTeNsHeIe 0Ck

CoobLueHKs:

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

BcrnomoraTensHble ocik

¢ AOCOJIOTHHIE: HCHOJIb3YCTCA a0COJII0THASI CUCTEMA KOOpAWHAT.

¢ BcmomorarenbHble ocH: HCIOJIb3YIOTCA KOOPAWHATBI OTHOCHUTEJIBHO BCIIOMOT'aTEJIbHBIX OCGfI, PICHOJIL3yI>iTG COOTBeTCTByIOH.II/Iﬁ

MHCTPYMEHT (Ha ITPaBOH MAHEIN UHCTPYMEHTOB) AJIS UX YCTAHOBKH.

10.7 (DOpMI/IpOBaHVIe AOKYMEeHTauuun o nNpoBOoAHbIX COeANHEeHUNAX

[Tpu popmupoBanmy aiiIoB JOKYMEHTAIMH O TIPOBOAHBIX COEJUHEHHUSIX MOKHO MCIIONIb30BATh N300paKeHNs eIKOrpapum Kak
CO CTOPOHBI KOMITOHEHTOB, TaK U CO CTOPOHBI Mafiku. OOBIYHO, JOCTATOYHO TOJBKO M300pakeHUs IIETKOrpaduu co CTOPOHBI
KOMIIOHEHTOB /151 0003HaYeHHU s IPOBOJHBIX coenrHeHui. Ho, ecm BeE ke McHomnb3yeTcsl menkorpadus co CTOPOHBI MaiKH, TO

eé HYXHO OTpa3uThb, YTOOBI I/I306pa)KGHI/IC IMPpUHAJIO yuTabeIbHBIN BU/.

10.8 dopmuposaHue channos onsa aBTOMaTU4ECKOMN YyCTaHOBKU KOMMOHEHTOB

STOT MHCTPYMEHT JIOCTYyIIeH B MeH0 Paiinbl mponsBoacTa/Paiin mo3unuii mocaa.Mect. Tak wim nHaue, HU OIUH (paii1 He OyaeTr
chOopMHUPOBaH, €cii HeT XOTsI Obl OJIHOTO MOCAJ0YHOro Mecta ¢ aTpuOyramu HopmansHo+YcraHoBieHo (cM. PegaktupoBaHue
HIOCa/I0YHBIX MecT). Byer co3nan oauH wim 1Ba (aiiia, B 3aBUCUMOCTH OT TOTO Kak OyyT MOHTHPOBAThCSI KOMIIOHEHTHI, Ha O/IHY

Wi 06e CTOPOHBL. B nranoroBom okHe 6yayT 0TOOpakeHbl IMEHA CO3aHHbBIX (haiiioB.

10.9 J[ononHutesnbHble NapameTpbl YepUYeHUs

OrmiicaHHble HIDKE MapaMeTpsl (4acThb AMAJIOroBOro okHa u3 MeHio dPaiin/YepTuTs) NpeaocTaBIsioT OOMMPHBIE BO3MOXHOCTH 110
YIPaBJICHHIO [TPOLIECCOM YepueHusi. B 4acTHOCTH, OHU OUeHb M0JIE3HBI ITPY NeYaTH 0003HAYCHHH IHeJKOrpaduu 1151 JIOKyMEeHTaluK

IMPOBOJAHBIX CO&HHHGHHﬁ.

MapameTpel

YepTuTe hopMaTHYH PaMKy Ha BCEX CROAX L2 e

YepTuTh KOHT.M/1. Ha CRoe Wenkorpadua

MacuTab:
B YepTuTk 3HaveHWA nocag.mecT

& 4epTuTh oBo3HayeHWs Nocaf.mecT
PeXWM YepyeHns:
MpUHYANTENLHD YePTUTE HEBUAWMEIE 3HAYEHA W/ 0BosHaYeHMA

112 SELTETINS (ST, TOMLLUMHE NHHUKA MO YMOMHaHWKD (MM):

WecknioynTe COOEpXUMOe CNOA KOHTYPa MeYaTHOM MAaTkl ¢ BCTANLHEIX CN0es 0.15

Wcnonb3oBaThk OCK K3k OCHOBHLIE

Tekyline YCTaHOBK NaANEHOA MACcKK:
3330p NaANLHOA MACKW: 0,254 Mm
“MuH. WWpKHE NaANEHOA Mackk: O MM

MapameTphl Gerber
WMcnone2oBaTe Protel paclivpeHna dafnoe ©opmat

4.5 (ep.n3m. MM}
BKMK4NTE PACLUMPEHHEIE aTPUBYTE!

® 4.6 (ep.nam. mm)
MacKWpoBaTh Wenkerpaduio - 2

JlocTyIHBI cieyIoIue mapamMeTpsl:
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UYeptuth (hopMaTHYIO PaMKy Ha BCEX

CJI0AX

Ho6GaBnsTe n300paxkeHue (GOpMATHON PaMKH Ha KaXkJI0M U3 CIOEB.

qepTI/ITb KOHT.IIJI. Ha CJIO€

nresKorpapun

Paspemmts/3anipeTuTh NevaTh KOHTYPOB KOHTAKTHBIX TUIOMIAOK Ha CIIOSIX
nrekorpagun (eciii B CBOWCTBAX KOHTAKTHBIX IUIOIIAZ0K OBLIO yKa3aHO 00 hX
pasMelieHuy Ha IaHHbIX cJiosx). Eciiu 3anpelieHo, H1 0/1Ha U3 KOHTAKTHBIX

IUIOIIAIOK He Oy/eT HauepyeHa.

qepTI/ITb 3HAYCHUA 1TOCaA.MECT.

[o3eomser meyats Tekct SHAUYEHU A Ha cnoe menkorpadpum.

Yepruth 0003HAYECHHSI TIOCA/I.MECT.

ITozBonsier nevath TekcT OBO3HAYEHUS Ha cnoe menkorpadumu.

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

3HAYEHUS W/WIA 0003HAUEHUS

[IpuHYAUTEIHHO BRIBOAUTCS HA MEYaTh TEKCT MOJIeH (3HAYSHUS M 0003HAYCHHMST )
C HEBUIVIMBIM PEXUMOM OoTOOpaxkeHus. Bmecte ¢ mapamerpamu Yepmumeo
3Hauenust nocad.mecm u Yepmumo 0603HaUEHUS. NOCAO. MeCH. TIO3BOJISIET
CO3/1aBaTh JOKYMEHTAIIUIO 110 COOpKe 1 PeMOHTY. [JaHHbIe apaMeTphl
JIEACTBUTEILHO HEOOXOAUMBI [IJIsI ITEYATHHIX IUIAT C OYEHD MaJIBIMU
koMroHeHTaMu (SMD), 94To0b1 JOOUTHCS YNTA0ETHHOCTH JIBYX OTHETbHBIX

MOJIEN.

He 3akprIBaTh NIEpEX.OTB.

Y panATh MacKy ¢ IepexXoAHbIX OTBEPCTHIA.

W CKITI0UUTE COIEPKUMOE CITOST KOHTYpa

IeYaTHOM IIIaThl C OCTAJIbHBIX CIIOEB

IIpumenurensHo k popmaTy Gerger. He no3BosisieT BBIBOAUTD Tpaprueckue

9JIEMEHTHI CO CJI0A KOHTYpaA IJIATHI.

HUcnonb3osats Protel pacimpenue

(aito

[pumenurensHo k popmaty Gerger. [Ipu co3manny (hailyioB HCIIOTB3YIOTCS
crienMaabHbIe pacIIMpeHus Ui Kaxjoro daitna. Eciy oTkmoyeHo,

UCTIOJIb3YeTCs CTaHAapTHOe pacirpenue daitnoB Gerber — .gbr.
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NnaBsa 11

PepakTop nocago4yHbIX MECT— ynpaB/ieHue
6nbnuotekamm

11.1 PepakTop NnocapoyHbiX MECT— ynpaBneHue 6ubnnorekamm

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

BHMMaHHWe, aKTUBHAs1 OMOJIOTeKa BeiOMpaeTcs BpyuHyio. [lanee OyaeT orrcaHa paboTa ¢ MPUIoKEHUEM.

PenaKTop MOCAJOYHBIX MECT MO3BOJIACT CO3AaBaTh U PEAAKTUPOBATH MMOCAJOYHBIE MECTA:

° HO6aBJ’[HTL 1 YAQIATh KOHTAKTHBIC TUIOMIAAKU.

e M3MeHATH CBOICTBA (CI)OpMy, CHOﬁ), KaK JJId OTACJIbHBIX, TaK U BCEX KOHTAKTHBIX IVIONIAA0K ITOCAaA0OYHOI'O MECTa.
P €JaKTUPOBATh FpaCI.)I/I‘{eCKI/Ie DJICMCHTbBI (J'II/IHI/II/I, TCKCT).

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

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

® BBIBO,III/ITI) NEPEUCHDb MOCAJOYHBIX MECT aKTHBHOM OMOJIMOTEKH.
° yHaIIHTI) IoCaJO4YHBIE MECTA U3 aKTHBHOM OMOJIMOTEKH.
° COXpaHHTL NOCal0OYHbIE MECTA B AKTUBHYIO 6I/I6III/IOTCKy.

o COXpaHHTL Cpa3y BCE MOCAJOYHBIE MECTA, PACIIOJIOKEHHBIE HA MeYaTHON IUIaTe.

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

Pacumpenue aiinos 6ubnmoreku . mod.
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11.2 BbI30B pepakTopa nocago4HbiX MecT

P€HaKTOp NOCaJOYHBIX MECT MOKHO BbI3BATh ABYMS PAa3HbIMU ITyTAMMU:

» Hampsimyio, ¢ momonipio kHonky ##% Ha riaBHOM naHesn HHCTPYMEHTOB Pcbnew.

® q€p€3 JAHUAJIOTOBOE€ OKHO CBOICTB OTACJIBHOI'O IIOCAJOYHOI'O MECTa (CM. 1/1306pa>1<eH1/Ie HWXE: BBI3BIBACTCA M3 KOHTEKCTHOI'O

MEHIO), KHOITIKOI PemakTop mocaa.mecT.

Obo3Ha4eHue

3Ha4yeHne
628128 MNpaenTe

CTopoHa nnaThl
@® NepegHan
3agHAR
MoeopoT
@® 0.0
+90.0
90,0
180,0

Opyroi

Mosopot (war 0,1°):

Moznuwma

X 106,045 MM
Y 68,58 MM
MyTeb n1cTa:

/3240023F

CeoficTea | HacTpoitkn 3D

M2MeHNTL Nocad.MecTa

PepakTop nocad.mecT
ATPUBYTEI MepemeLleHre 1 pasvelleHne
® HopmansHo CeobogHo
HopMankHo+YcTaHoBNEHD @® 336noKVpoBaTh KOHT.NA.
BupTyaneHo 3abnokupoBaTk Nocaf.MecTo
Ap TopaImelleHne

MosopoT Ha 90° MosopoT Ha 180°

0 10 O 10

NokaneHble YCTaHOBKK

CoEOWHEHWE KOHT.MM. € 30HOM: | MICNoNb30BaTe HACTPOWMKK 30HH =

YCTaHOBMTE 3a3op B 0 ONA UCNONb30BAaHWA FNoDanbHOTo 3HA4YEHUA

3330p KOHT.MA.: 0 MM
3a30p NaANbHOW MacKW: 0 MM
3330p NaANbHOW NacTkl: -0 MM
OTHOCUTENEHLIN 3330p NaANLHOW NacTe: |-0,000000 %

& ormermTs <Jok

B nocrenaem cirydae, BRIOpaHHBI KOMIIOHEHT OyIeT 3arpykeH B pelaKTOp aBTOMATHUYECKH, IO3BOJISASL Cpas3y e IMPUCTYIUTh K

PEIaKTUPOBAHUIO WM APXUBALIUH.

11.3 [NMonb3oBatenbckum HTepdpenc pepakropa NocamoYHbIX MECT

ITpu BBI30BE peaKTOpa MOCATOYHBIX MECT OTKPBIBAETCS CIIEAYIOIIEe OKHO:
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nocag. M (HET akTuBHol BubnuoTe

@ain  Mpaeka [MpocmoTp Pa3smMecTWTe HacTpolkw Pasmepsl  CnpaBka

RgRESRNSN sl N R e AR @

CeTKa: 0,2500 MM (9,84 munc) = AsTo MacwTab =

us
628128

7 3,80

BugumocTe

Cnoit | grobpamaTh

€«

m | [ F.Adhes
m | B B.Adhes
m | [ F.Paste
& B.Paste
b= B F.Silks
m | [ B.5ilks
m | [ F.Mask
m | [ B.Mask

Moc MyTe CAWCKa LEenen Cnoit KoHT.nn. CraTyc Yron Mocap
okT 01, 2015 /3240023F (S 32 o 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

Gor o 8 GG D B0 8 = QAR @&

STa naHesb HNHCTPYMEHTOB COAEPKUT CIEAYIOITUE NHCTPYMEHTHI:

Bribop akTUBHOM OUOIHOTEKH.

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

CO3IIEITI) HOBYIO 6I/I6III/IOT€Ky 1 COXPAaHUTb B HeE TEKylIee NocaioqyHoe MECTO.

OTKpI)ITI) MMPOCMOTPIIUK MMOCAAOYHBIX MECT.

Bri3BaTh AMaI0roBOoE€ OKHO sl yYaajieHuss mocai04Horo Mecrta u3 AKTUBHON OMOJIMOTEKH.

|I-I-I-|
¥

Ll Co3gaTh HOBOE MOCAJOYHOE MECTO.

[‘I"I‘IJ Co3znath HOBOE MOCAJI0YHOE MECTO C TTOMOIIIBI0 MacTepa.

3arpy3urhb 10CaI04YHOE MECTO U3 aKTMBHOUN OUOJIMOTEKH.

3arpys3uth (MMIIOPTUPOBATh) NOCAJAOYHOE MECTO U3 MEYaTHOM! IJIaThI.

DKCIoOpTHPOBaTh TEKYIIee MOCaI0YHOE MECTO Ha MeYaTHYIO IUIATY, €CJI OHO IPEABAPUTENIBHO
UMITOPTHPOBAJIOCH U3 TOM e IUIaThl. B pe3ysbrare Oyner 3aMeHeHO COOTBETCTBYIOIIEE

M0CaJ0YHOE MECTO Ha MeYaTHOH IiaTe (COXpaHsis MO3ULIMIO U OPUEHTALIUIO).
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=

1

3KCHOpTI/Ip0BaTL TEKylIee NOCaJ0YHOEC MECTO Ha IMEYATHYIO IUIaTy. By,HCT HO6aBJ’I€HO HOBOC

ocago4HOE MECTO Ha MEYATHYIO IJIaTy B TOYKE 0.

Nmnopt mocagogHoro Mect u3 (paiiia, CO3TaHHOTO KOMaHIoW DKCHOPT.

1§43

DKCIOPT MOCaJOYHOTO MeCTa. DTa KOMaH/Ia MOJOOHA CO3IaHUI0 HOBOW OMOIMOTEKH, 32
HCKJIIDYEHHUEM TOTO, YTO JAHHAS OUOJIMOTEKA CO3AETCA B ITOJIB30BATEILCKOM KATaJIOre, a He B

cucremHoM (06sr9HO kicad/modules).

OTMeHa U TIOBTOp JEUCTBHUIA.

b

L BBI30B IMAIOTOBOrO OKHA peaKTHPOBAHMS CBOMCTB ITOCAOYHOTO MECTa.
g’ BhI30B 1Ma10r0BOro OKHA IeYaTu.

(-})\ a O @\ CraHgapTHBIC KOMaHIB YIPaBISHUS] MACIITAO0M.

%’1’ BBI30B pejakTopa KOHTAKTHBIX TUIOMIAIOK.

A

HpOBepKa II0CaJOYHOI'O MECTa Ha HAJIMYUEC OIIMOOK.

11.5 Co3paHue HOBOW BUBNMOTEKMN

HoBast 6u6moteka co3aaéTest ¢ OMOIIBI0 KHOMKH m npy 5TOM OyJIET MPeTIOKEHO COXPAHUTH (haiisl B CTAHAAPTHOM KaTayore.

Bu6moTeky MOKHO CO37aTh C MOMOIIBI0 KHOIKH m HO B TaKOM ciiydae Oy/ieT MPEeATokKeHO COXpaHuTh (ailn B pabodyem

Karajiore.

B ANAJIOTOBOM OKHE€ MOKHO YKa3aTb HOBOC MM W U3MCHUTHL KaTaJIOI JIA COXPAaHCHUS. B o6onx ClIyvasax O6ubIMoTeKa 6yneT

COZEPKaTh NMMOCAAOYHOE MECTO, 3arpy>KEHHOE B PEJAKTOP.

o BHumaHune

Ecnu yxe cywectyeT 6ubnmoTeka ¢ TakuM Xe MeHEM, TO oHa ByaeT nepesanvicaHa 6e3 npenynpexneHus.

11.6 CoxpaHeHMe NOCago04YHOro MecTa B akTUBHOW 6MbnumoTteke

CoxpaHeHHue T0CcaovYHOro Mecrta (Tpy 3TOM M3MEHHUThCS (haiil akTMBHOW OMOJIMOTEKM) BBITOJIHSIETCS HAaKaTHEM KHOIKU EE
Ecnu mocaovHoe MecTo ¢ TAaKUM Ke UMEHEM YiKe CYIIECTBYET, OHO OyeT 3aMeHeHO. [T0CKOIbKY KOPPEKTHOCTh MOCaI0UHBIX MECT

B OMOJIMOTEKE 3aBUCHUT OT MOJIb30BaTeJIA, JTy4lle UX ABAXKIAbl IPOBEPUTH MEPE TEM KAK COXPAHATD.

PeKOMeH,HyeTCH YyKa3aTb UM IOCAA0YHOr0 MECTa B I10JIE 0003HAYEHNST WK 3HAYEHHS JJIA I/IIIGHTI/Iq)I/IKaL[I/II/I mocaJo49YHOro MeCra B

OuoIMoTEKE.
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11.7 TMepeHOC NOCanoO4YHOro MecTa U3 ogHON 6MGNMOTEKM B APYrylo

* Bribepure ucxoqHyio 6UOIMOTEKY, BOCIIONIB30BABIIKICH KHOIIKOR m
888,
* 3arpysure 10caJo4yHOe MECTO C TIOMOIIbIO KHOIIKU ‘ID.
* BriOepure KOHEUHYI0 OUOIMOTEKY, CHOBA BOCIIOJIL30BABIINCH KHOMKOM m

b CoxpaHme MOCaJOYHOEC MECTO HaKaTUEM KHOIIKHU HE .

Eciu notpedyercsi, MOXKHO yIaIUTh MOCAJOYHOE MECTO U3 UCXOAHON OMOIMOTEKH.

» CHOBa BBIOEPUTE UCXO/IHYIO OUOIMOTEKY HCIIONB3Y S m

* Vaamure cTapoe mocagoyHoe MecTO KHOITKOH E .

11.8 CoxpaHeHue BceX NMOCafoO4YHbIX MECT neyaTHoOM nnatbl B aKTUBHOW
6ubnuorteke

CyHIeCTByCT BO3MOJXHOCTb CKOIMMPOBATH BCEC IMOCAJOYHBIC MECTa C OTKprTOfI MEeYaTHOM ILIAThl B AKTHUBHYIO 6I/I6JII/IOTGKy. Syt

IOCaI0OYHBIE MECTA COXPAHAT CBOU TEKYIIME NMEHA. Sta KOMaH/Ja UMEET ABa MIPUMEHEHUA:

* YroObl co3/1aTh apxXMB WM OMOJIMOTEKY C TOCAJIOYHBIMUA MECTaMU M3 MEYaTHOM IUIAThl, HA Ciy4al, eciiu Oubimoreka Oyaer

yTepsiHa.

e Qo6neryaet COITPOBOXKJICHUE 6I/I6J'II/IOTCKI/I, MO3BOJIAA BHOCUTD JIEMEHTBI JOKYMEHTUPOBAHW A (CM. Jajee), 4to 60Jiee BaXKHO.

11.9 JloKyMeHTMpOBaHMe NocadoyYHbIX MecT B 6ubnuoreke

KaTeFOpI/ILIeCKI/I PEKOMEHYETCS OMMMCbIBATH CO3/1aBAE€MBIC ITOCAJOYHBIE MECTaA JIA obecrieueHus 6bICTp0F0 1 6€30IIMO0YHOrO MOKCKA.

Haan/IMep, KTO CMOJXKET 3allOMHUTb BCE BapUallMM NOCAAOYHBLIX MECT AJId KOpPITyCa TO92? I[I/IEU'IOFOBOC OKHO pEAaKTHPOBAHUSA

CBOFCTB MOCA/I0YHOrO MECTA, 3a4aCTyI0, SIBJISETCS PEIeHHUEM JaHHOW MPOOIIEMBIL.
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CeoAcTBa | HacTpoiikn 3D

Mons ATpWBYThI MNepeMelleHne U pasMelleHne
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 3HAYEHWA 3a3opa

YcTaHoBMTE 3a30p B 0 117 MCNONb30BaHUA rMobanbHoOro 3HaveHus
Mma nocag.mecta B BubnuoTeke

Sockets_DIP:DIP-32__600 3330p KOHT.NN.: 0 MM
3330p Na3AnkHOR Macku: 0 MM
3a330p NaankHoR NacThk: 0 MM
OTHOCMTENLHEIR 2a30p NaAnsHOA NacTe: |-0,000000 %

& ormenus <ok

t0 AHUAJIOTOBOC OKHO IMO3BOJIACT YKA3aTh:

* CTpOKy ¢ KOMMEHTapreM/ONHICaHNEM.

® HOCHGHOB&TCHBHOCTL KJIIOYEBLIX CJIOB.

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

KoioueBble cioBa NO3BOJIAIOT PacipuTh PE3YIbTAThI IOUCKA MTOCAAOYHBIMU MECTAMU, B KOTOPBIX YKa3aHbl 3TU KJIIOYEBBLIC CJIOBA.

HpI/I HeHOCpeHCTBeHHOﬁ 3arpy3kKe rnocajo4yHoro Mecra (KHOHKa m Ha npaBoﬁ HnaHeJIM UHCTPYMEHTOB Pcbnew), MOJKXHO BBOJUTDH
KJIIOYEBLIE CJIOBA B IWAJIOTOBOM OKHE. Takum 06pa30M, IIpru BBOJE TEKCTA =CONN, 6y,HyT IMIOKa3aH CITMCOK ITOCaJJOYHBIX MECT,

KOTOpBIE COAEpXKaT KJI04YeBOe ¢J10BO CONN.

11.10 J[okymeHTMpOBaHUe 6MONMOTEK — peKoMeHayeMasa TeXHUKa

PexomeHnnyetcs cozaaBath OMOIMOTEKN KOCBEHHO, C TIOMOIIBIO OHOM MJTM HECKOJIBKHMX BCTIOMOTaTe/IbHBIX IEYaTHBIX IJIaT, KOTOPbIE
OyIoyT SIBASITHCSI MCXOAHMKOM (WJIM YacTbio) OMOJMOTEKU. DTO MO3BOJMT BBHIBOJWUTH HA IedaTh 3TH IUIATH B (popmare A4 s

COIOCTaBJIeHUs pa3MepoB (B MacmTade 1:1).

Co3spnaBaiite Moca0uHble MECTa, KOTOPBIE JOJIKHBI COAEPKATHCS B Oy 1yliei OubInoTeKe, MpsiMo Ha rieyaTHol riate. Cama Gubamnoreka

Oyner cchopmrpoBaHa rozxe komanaon meHio Paiin/ApxuBrpoBaTts noca.mMecta/Co3aTs OMOIHMOTEKY M ApXUBUPOBATH MIOCA/I.MECTA.
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®aidn | Mpaeka [MpocmoTp PasmecTwTe TpaccMpoBa

1 CoxpaHnTb
7| COXPaHUTL KOMMIO KaK...
BoccTaHoBKTE
X[ Cractin
L
L -
#% aiins npoussoacTea
» WmnopT
‘ IKCnopT
-]—ﬁ. HacTpoAKM CTRaHMLEI
) Mevats

- S
Ve IKCNopT SVG

ﬁ HYepTuTe

g

EQ ApxvBMpOBaTL Nocaf.mMecTa B BubnnoTeky npoekTa

ﬂ 3aKpLITE

e |

”I/ICXOJIHI/IKOM” OuOIMOTEKH 6yJICT Ta caMasi BCrioMoraTeJjibHad ne€4aTHasd rjiata, CoO BCEMU MNOCAJ0YHbIMU MECTAMM, KOTOPBIC BITIOCJICICTBUN

6y,IIyT CO3/1aHbI HA HEH. HpI/I 9TOM, B OJHY 6I/I6HI/IOT€Ky MOJKHO COXPAaHUTh COACPKNMOE HECKOJIBKUX IEYATHBIX I1JIAT.

B O6III€M CJIydae, JIy4dlie co31aBaTb pa3HbIC OnOINOTEKU JJIA Pa3HbIX TUIIOB KOMIIOHEHTOB (pa3T>€MI>I, IMAaCCUBHBIC KOMITOHEHTBI U

T.IL.), TaK Kak Pcbnew no3BosisieT BECTH MOUCK 110 MHOXECTBY OMOJIMOTEK MPH 3arpy3Ke M0CafioqHOro MecTa.

Janee npuBenéH NpuMep TAKOrO UCXOAHHUKA OUOIMOTEKH:

Pcbrnew 4.8,

AN -

Poposxka: 0,381 mm (15,00 munch =

Evis

o o
oo

L iElE

®aian Mpaska MpocmoTp PasmecTuTs TpaccvpoBaTe  HacTporkW

= aacR €@ &K Bare - B BHE S

Pasmepel  WHcTpymenTel  [Npaswna npoekTrpoBanvwa  Cnpaeka

Mepex.oTs.: 2,03 mm (80,0 muac)/ 0,64 mm (25,0 manc) = = % CeTka: 0,6350 mm (25,00 mimnc)

®
KoHT.Mn. MNepex.oTe. CEermMeHTOR LOPOMEK. YanoB
251 0 0 9
Z 0,81 X 313,055000 Y 189,865000

dx 313,055000 dy 189,865000 dist 366,131 MM

ABTO MaC

$ =00 BB S = HIx

CBA3ei CoeMHEHMI He noAcoenHeH:l
2 0 2

Ta METOAMKA UMEET HECKOJBKO OCOOEHHOCTEN:

¢ [levaTHylo IUIATY MOXHO pacreydaTaTbh IJIsl CONOCTABIEHHs pa3MepoB M (DOPMUPOBAHMS NOKYMEHTAMM Ha OuOIMoTeKky Oe3

TIPUMEHEHHUsI OCOOBIX YCHITUIA.

* Bynymwue usmenenus: Pcbnew moryTt norpe6oBaTh NOBTOPHO CPOPMHUPOBATH OMOIMOTEKH, YTO MOXKHO OYeHb OBICTPO M JIETKO

caeaTh, €CJIM UMCIOTCA MCXOJHUKHU B BUIC BCIIOMOI'aTCJIBHBIX MIEYATHBIX IJIAT JJIA 9TUX OuOIMOTEK. DTO OYEHD Ba’XHO, TaK KaK

¢opmaT paiia meyaTHOH IUIATH FAPAHTUPOBAHO COXPaHsIET COBMECTUMOCTb B Mpoliecce pa3paboTKY MPHJIOKEHHs, a hopmar

(patinoB 6MOMMOTEK TaKOW OCOOEHHOCTH HE MEeT.
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11.11 YnpaBneHue 6ubnmorekamm NocapoUYHbIX MECT

Crrcok 6udImoTex IIOCaJOYHBIX MECT B Pcbnew moxHO PEAAKTUPOBATDL UCTTOJIB3Y A MCHCI[)Kep 6ubmorek. OH MO3BOJISET )]06aBJ'IHTI>
" yaaJIsTh OuOIMOTEKH NOCaJOYHbIX MECT BPY4YHYIO, @ TAKJKE BbI3bIBATbL MACTEP ,I[O6aBHeHI/IH OMOIMOTEK C IIOMOIIbIO KHOITKH

”I106aBUTH C TIOMOIIIBIO MacTepa”.

Takxe, Mmactep nodaBJieHUs1 OMOIMOTEK MOKHO BhI3BaTh M3 MeHIo Hactpoiiku. I1pu ero ncrnosb3oBanny 6u6IMoTekn 100aBISIOTCS
aBTOMATUYECKH (OIIpeAesIAI0TC s Mo THITY) U3 (haiiiioB wim u3 penosutopus Github. Ccpuika Ha O(UIHATBHBINA PETO3UTOPUI OMOINOTEK:
https://github.com/KiCad

Bonee peranpHylo nuHpopmanmio o Tabiunax, MeHekepe 1 MacTepe OMOIMOTEK MOCaTOYHBIX MECT MOXHO HaliTH B PYKOBOJICTBE

nonb3oBatenst CvPceb, B pasnene Tabauupr Oubauomex nocadouHuix mecm.

11.12 YnpaBneHue 6ubnuorekamm 3D-chopm

bubmmorexkn 3D-hopM MOXKHO 3arpy3uth ¢ MOMOIIbI0 Mactepa 3arpy3ku 3D-¢opm. OH BbI3bIBaeTcst u3 MeHio Hactpoiiku —

Barpy3urb 6ubnmorexu 3D dopm.



https://github.com/KiCad
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naBa 12

PepnakTop nocapno4HbIX MeCT— cO34aHue u
penakTupoBaHue Nocago4YHbIX MeCT

12.1 0630p penakTopa NocagoyYHbIX MeCT

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

* J100aBIATH M yAATATh KOHTAKTHBIE IUIOLIA/IKH.

* V3meHsaTh cBOWCTBA ((hOpMY, CJI0H), KaK OTIEBHBIX, TAK M BCEX KOHTAKTHBIX IUIOIAI0K MOCaOUYHOTO MECTa.
* J100aBiATH M peJaKTHPOBATh IpacpudecKkrie JeMEeHTHI (KOHTYPBI, TEKCT).

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

® PGHaKTI/IPOBaTb 9JIEMEHTBI JOKYMEHTUPOBAHU A (OHI/ICEIHI/IC, KJIIOYEBBIC CIIOBa).

12.2 3neMmeHTbl NOCaNO04YHOro Mecra

HOCH}IO‘IHOC MECTO — 3TO q)I/I3I/I‘IeCKO€ MPEACTABJIEHUE AE€TAIN, KOTOPAAd 6y}1€T CMOHTHUPOBAHA Ha IeYaTHOR I1aTe, 1 OHO JOJI2KHO

OBITH CBSI3AHO C COOTBETCTBYIOIIIUM KOMIIOHEHTOM B CXEME. Kamnoe IMOCaJ0YHOE MECTO COAEPKUT DJIEMEHTHI TpéX PAa3HBIX THUIIOB:

* KOHTaKTHbIE IUIOMIA/KY.
* I'pacpudeckrie 37€MEHTHI U TEKCT.

e Jlons.

K ToMy ke, HECKOJIbKO MPOYMX MapaMeTPpOB HEOOXOANMO MPABIIIBHO yKa3aTh, €CITU ITAHUPYETCs UCTIOIb30BaHUe (hYHKITUHM aBTOMATHUECK(

pasMelIeHnA. To xe kacaercsa u q)OpMI/IpOBaHI/Iﬂ (1)aI>'IJ'IOB U1l aBTOMAaTU3UPOBAHHOI'O MOHTAXKA.
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12.2.1 KoHTaKTHble naowanku

I[Ba CaMbIX BaXKHBIX I[TapaMETPOB KOHTaKTHOM TJIOIIAJKH

» Koncrpykuus (¢popma, ciou, OTBEPCTUS).

» Homep KOHTaKTHOM IUIOIIAKHU, KOTOPbIN COCTOMT U3 MAKCUMYM YEThIPEX OYKBEHHO-1M(MPOBBIX CUMBOJIOB. Tak, Bce cieyomme
HOMepa SIBJISIIOTCS JOIYCTUMBIMHE JJTs1 KOHTAKTHOM rutomaku: 1,45 19999, a takske AAS6 1 ANOD. Homep BbIBOIa KOHTaKTHOM
TUTOIIA IKY JTOJDKEH OBITh TAKKM K€, KaK Ml HOMEP BBIBOJIa KOMITOHEHTA CXEMBI, [IOTOMY UTO 110 3TOMY HoMepy Pcbnew omnpezensier

Kakou BBIBOJ KOMITOHEHTA K KaKOU KOHTaKTHOM IJIoOaaKe H606XO,HI/IMO IMMpUBA3aTh.

12.2.2 KoHTYpbI

I'pacprdeckrie KOHTYpPHI UCHIONIB3YIOTCS TSI N300pakeHust (pr3nveckoit (popmbl MOCaTOYHOrO MecTa. JJOCTYITHO HECKOJIBKO THIIOB
KOHTYPOB: JINHUH, OKPYKHOCTH, IyT'¥ U TeKCT. KOHTYpBI HE MMEIOT 3HAUeHNU s [JI51 JJIEKTPUIECKHH LIeTIed, 3TO MPOCTO rpacuyeckoe

0003HaYeHuE.

12.2.3 MMongsa

T0 HA/IIUCH, CBSI3aHHBIE C TOCAJOYHBIM MeCTOM. J[Ba MOJIst 00s3aTeIIbHBI U BCET/IA MTPUCYTCTBYIOT: 3HaYeHUE 1 0003HaueHue. OHU
aBTOMATUYECKU CUUTHIBAIOTCS W OOHOBJISAIOTCS B Pcbnew mpu ureHMM crimicka Ierieil U 3arpy3Ke MOCcaJOYHBIX MECT Ha TIeYaTHYIo
iaty. O603HaueHNE MPUHIMAET TaKoe ke 3HaYeHHe KaK M COOTBEeTCTRYIomIHe nose KomronenTa cxeMsbl (U1, IC3 u T.1.). 3HaueHue,
TaKkKe, MoJIydyaeT CBOe 3HAUCHUE U3 TAKOro JKe MoJisi KoMroHeHTa cxeMsbl (47k, 74L.S02 u T.1.). MoXHO 100aBisITh Jpyrue noss,

OHU OyIyT OTOOpakaThCs KAK OOBIYHBIX TEKCT.

12.3 3anyck pepakropa nocano4YHbiX MECTU M BbiOOp NOCaf04YHOro Mecra
ONS penakTupoBaHUs

Pe)laKTOp MOCAJOYHBIX MECT MOXKHO 3aITyCTUTh IBYMA criocobamu:

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

PEAAKTUPOBATH CYIIECTBYIOIIME MOCAT0UHbIE MECTA U3 OUOTHOTEKH.

* JIBOITHO IIEJTYOK JIEBOM KHOIKY MBIIIY HA TIOCAJ0YHOM MeCTe OTKPOET Auajorosoe okHo Cgoticmea nocad.mecma., B KOTOPOM
nmeercsi KHonka Pedaxmop nocad.mecm. Ilpn e€ HaxaTiy BHIOPaHHOE ITOCAJOYHOE MECTO OyIeT 3arpykeHO B peJakTop A

JaTbHEHINero pelak THPOBAHUS U TTOCTIEAYIOIIErO COX PaHEeHHS.

12.4 [laHenn MHCTPYMEHTOB pepaKkTopa Nocano4YHbiX MecT

HpI/I BBI3OBC PEAAKTOPA MOCAAOYHBIX MECT OTKPOCTCSA HOBOC OKHO, ITOKA3aHHOC JaJIeC:
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nocag. M (HET akTuBHol BubnuoTe
@ain  Mpaeka [MpocmoTp Pa3smMecTWTe HacTpolkw Pasmepsl  CnpaBka

CeTKa: 0,2500 MM (9,84 munc) = AsTo MacwTab =

us Moc W3MEHEHWE MyTe CAWCKa LEenen Cnoit KoHT.nn. Cratyc ¥ron
628128 okT 01, 2015 i 3 F.Cu 32 o 0.0
7 3,80 X-20,750000 ¥ -8,750000 dx -20,750000 dy -8,750000 dist 22,519 MM

DADR e o 88 = QAR @

BugumocTe

Cnoit | grobpamaTh

Mocapn,
Socket

12.4.1 [NaHenb MHCTPYMEHTOB peaakTupoBaHus (crpasa)
STa na”eJb COAEPKUT UHCTPYMEHTHI JUIS:

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

* VpaaneHue 3JIeMEHTOB.

CopepxuT CIeAyoIi HAO0p KOMaHI:

s
" be3 uncTpymeHTOB.

Jl06aBUTh KOHTAKTHBIE TUIOINAAKH.

YepTHUTh OTPE3KH U TTOJUTOHBI.

UYepTHUTh OKPYKHOCTH.

Yepruts ayru.

Jo6aBuTh HAIMVCH (ITO MHCTPYMEHT He BO3JIEHCTBYET Ha TIOJIS).

Pasmectuth TOYKY NPUBA3KU TOCAAOYHOI'O MECTaA.

@ & QUe

VY nanurthb 3J1eMeHT.




Pcbnew 112/142

HCHTP CETKHN (CMGIHGHI/IG CeTKI/I). ITonesnHo Ipyu pasMCIICHN KOHTAKTHBIX IIOHIAJ0K. HeHTp
CETKU MOKHO YCTaHOBUTH B HY’KHOM MECTE (I_IGHTp HCpBOﬁ KOHTaKTHOM IUIOH_[a,[IKI/I), " 3aTEM

WU3MEHUTD IIar CETKU, CAEIaB €ro paBHbIM IIYyI'y KOHTAKTHBIX IUIOIaA0K. I[aaneﬁLuee

PasMEIIEHUE KOHTAKTHBIX TJIOIAJOK CTAHOBUTCS OYE€HDb IIPOCTBIM.

12.4.2 TMaHenb UHCTPYMEHTOB OTOOpaxeHUs (cnesa)

STH MHCTPYMEHTHI YIPABJISAIOT ITapaMeTpaMy OTOOPaKeHHsI B PelakTOpe MOCaJI0YHBIX MECT:

Oto6paxarh CETKYy.

F
e ;
OT00paxarh KOOPIUHATHI B ITOJIAPHOM (hopme.

Hcnonp30BaTh MM WM TIOWMBI B KaY€CTBE €IUHUI] N3MEPEHHSI.

3 [epexmounts hopMy Kypcopa.

g Oro6paxaTh KOHTAKTHBIE TUIOLIAJKN B KOHTYPHOM pPEXHUME.

T

i Otob6paxarh TeKCT B KOHTYPHOM pEXHUME.

LN !

a

TN Otob6paskath rpauKy MOCcalOYHOrO MECTa B KOHTYPHOM pEXUME.
ki [NepexJiounTh KOHTPACTHBIN PEXUM.

12.5 KOHTEeKCTHOe MeHIo

mquOK npaBoﬁ KHOITKW MBIIIU BbI3BIBACT MEHIO, COACPKUMOE KOTOPOIr'o 3aBUCUT OT JIEMEHTA, HAXOAAIIECIOCA 0] KypCOpPOM.

KonTekcTHOE MeHIO JJIs1 PEAAKTUPOBAHUA IMapaMETPOB NOCAAOYHOI'O MECTa:

E:;:] PenakTupoBaTe Nocag.MecTo E

_/ TpaHchopMMpoBaTE NoCad.MecTo [ G) Rotate Counterclockwise
I
/
LienTp = JlL OTpameHne

(-B‘ YEENUINTh 1 1{" MepeMecTTh TOHHO

O MepepUcoBaTh F3
@ ABTOMacwTak Home
Bribop macwTaba v
‘H’ BuiBop ceTku ¥

x 3aKphITh

KoHTekcTHOE MeHIo JUTA pEAAKTUPOBAHUA KOHTAKTHBIX IJIOIIAI0K:
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o.i, MNepemMecTVTE KOHT.A.
PenakTWpoBaTk KOHT.MA.

q, KonupoBaTe HACTROWKK KOHT.MA.
ﬂ MpPUMEHNTE HACTPORKK KOHT.MA.
J ¥YOannuTbe KOHT.MM.

OyBAWKAT KoHT.MA.

u.i.. MepemecTWTE KOHT.MA. TOYHO

=E Co3faTh MaccWe KOHT.N.

g\ BcTaBuTe HEICTFJGI?IKM KOHT.MM.

G MepeprcoBaTh

Q ApTomacwTab
@l Buibop macwiTaba

soes Buifiop ceTku
LR L]
x EEL 0

KonTekcTHOE MeHIO JUTs pEAAKTUPOBAHUA rpa(pnqecm/lx 9JICMCHTOB!

M

Delete

Ctrl+D

Ctrl+M

Ctrl+M

Fd4

F1

F2

F3

Home
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12.6 J[Inanorosoe OKHO CBOMCTB NOCaaoO4YHOro Mmecrta

1-I-D MepeMecTUTE

[E] OybnukaT

<-I-b MepeMecTUTL TOYHD
=E Co303aTh MAaccue
—_——

.E::.} MpaenTk

'ﬁ ¥oanute

/ MobansHele M3MEHEHIA

O MNepepUcoBaTh
@‘ ABTOMacLITab

Buibop macwTaba

“"' Bulbop ceTku

x 3aKpLITE

Ctrl+D

Ctrl+M

Ctri+N

Delete

t0 AUAJIOrOBOE€ OKHO MOYKHO BbI3BATh, KOI'/lda KYpCOp HaXOAUTCA Hall MOCAJOYHBIM MECTOM, YEPE3 KOHTEKCTHOE MECHIO, BbI6paB

NYHKT Pedakmuposams napamempul.
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CeoiicTea | HacTpoiiku 3D

OBo3HayeHue
M3MeHUTL Nocad.MecTa
3HadeHve PepakTop nocag,MecT
628128 MNpaenTe
CTopoHa nnaThl ATpuByTI MepeMeLleHe 1 pasMeLleHe
@ nNepenxas @® HopmaneHo CeobogHo
3agHan HopmansHo+YcTaHoeneHo ® 3a6noKMpoBaTE 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 YCTaHOBKW
CoefMHEHVE KOHT.MA. € 30HO: | VICNonb30BaTh HACTPOMKK 30HHI =

Meosopot (war 0,1°):

YcTaHOBMTE 3a3op B 0 ANA UCNONb30BAaHWA FNobanbHOro 3Ha4YEHUA

MEELILLE 3330p KOHT.MN.: 0 MM
X 106,045 MM

Y |68,58 my | 3330p MaANLHOA Macku: 0 MM
MyTe AncTa: 3330p MaANLHOW NacTkl: 0 M
/3240023F OTHOCUTENLHBIA 3330p NaAAbHOW NacTel: |-0,000000 o

% OTMEHUTE | @QK

t0 AUAJIOTOBOC OKHO MCIIOJIb3YETCA JIA ONPEAC/ICHUSI OCHOBHBIX IAPAMETPOB IMMOCAJ0YHOI'O MECTaA.

12.7 Co3paHue HOBOIro NOcCaao4yHoOro Mecrta

388
HoBoe nocagouHoe MecTo MOXKHO CO3/1aTh € IOMOLIBI0 KHONKU ##® . Bynet 3arpolieHo ums A1 HOBOro nocaso4Horo mecra. ITo

9TOMY UMeHHU Oy/IeT BECTUCH IMOUCK B OUOIHOTEKE.

JlaHHOE MM TaKXKe UCIIOJIb3YEeTC sl B KAUECTBE 3HAUCHM S JIJIS TIOJIs 3HAUeHHe, KOTOPOe B MOCIIEAYIONEeM OyIeT 3aMEHEHO pealbHbIM
3aavyenreM (100 uF_16 V, 100 Q_0.5 W, ...).

HoBomy mocagoyHOMy MecTy TpeOyloTCsI:

* KontypsI (1, BO3MOXHO, TEKCT).

* KoOHTaKTHBIE IUIOMIA/IKH.

* 3HaueHue (CKPHITHIN TEKCT, KOTOPHIN OyleT 3aMEHSIThCS peaslbHbIM 3HAYEHHEM TP UCTIOE30BaHNY).

B apyrom ciyuvae:

KOFH& HOBOE€ IMOCAAOYHOC MECTO IMOXOKE Ha YK€ CyHIECTBYIOLICE B OMOIMOTEKE MM Ha TIEYaTHON IJ1aT€, MOKHO BOCIIOJIb30BATHCA

JpYruM, 6osiee ObICTPBIM, METOJIOM:

F 3
* 3arpy3uth MOJOOHOE IMOCATOYHOE MECTO ( 'D, = wm ).
* V3menuts 3HaueHue nosist “MMsi mocajiouyHoro Mecra B OMOIoTeKke”, YTo0bl chOpMHUPOBATH HOBbBIN UAEHTU(DHUKATOP (MUMSI).

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

Kak Tospk0 mmocagoaHoe MecTo OyeT CO3IaHO, MOKHO JOOABIISTH, YIAJATH U peIaK THPOBATh KOHTaKTHBIE IUIOIMAIKH. PerakTmpoBaTh
MOJKHO KaK OT/IeJIbHbIE KOHTAKTHBIE IUIONIAKH, pa00Tasi C HUMH C IOMOIIIBIO MBIIIH, TaK X BCE KOHTAKTHBIE IUIOMAAKH, IIPHHAAJICKAIINE

[IOCaJJOYHOMY MECTY.

12.8.1 [Hob6aBneHue KOHTaAKTHbIX MNNOLLAA0K

B BBI6paHHOM MECTE. HapaMeTpLI KOHTAKTHBIX TNUIOIAJOK HACTPANBAIOTCA NIPEABAPUTECIIbLHO Y€PE3 MECHIO.

Haxwwure KHOIIKY Ha npaBoﬁ NaHeJIM UHCTPYMEHTOB. KonrakTHBIE TIomaaKu IIO6EIBHHIOTCH IIETIKOM JIEBOM KHOITKY MBIIIIH

He 3a0niBaiite BBOJUTH HOMEP 1A KOHTAKTHBIX IIOIIAJ0K.

12.8.2 YctaHOBKa CBOMCTB KOHTaKTHOM naoLLanku

TO MOXKHO clielaTh TPeMsI pa3HbIMU MyTAMU:

= o
¢ Haxatuem KHOIIKHI £ Ha TOpU30HTAJIbHOU IMMaHEJIN UHCTPYMEHTOB.

® BI)I60pOM ITYHKTa Pe()aicmupoeamb KOHM.naA. U3 KOHTEKCTHOI0O MEHIO CyHICCTByIOHICﬁ KOHTAKTHOH TJIOAIKH. JIEUICC MOJXHO

OyZeT HaCTPOUTh NapaMeTPbl ITOM KOHTAKTHOM IIOIIAJKH.

* BuiGopoM yHKTa A Mnopm ycmanogok KOHmM.N.A. U3 KOHTEKCTHOTO MEHIO CYLIECTBYIOIIeH KOHTAKTHOM IuIoIagku. B atom ciyuae,

reoOMETPUIECKUE CBOMCTBa BbI6paHH0171 KOHTAKTHOM IJIOMIaAKX IPUMYT 3HAYCHUSA 1O YMOJIYaHUIO.

B niepBbIX IBYX Cllydasix, Oy/eT OTOOpaXeHO Cleayoliee AUaloroBoe OKHO:

CBolicTBs KoHT. N,

OBlwme | TNokanbHEIE 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 =
Cnoun
Moznuma X: -16,51 MM
MegHele cnow: | Bce MegHele chon
Mo3unyuna ¥ 7.62 MM
TexHUYECKWE Cow
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 Tpanewmu: MM [ B.Mask
Hanpaenesune Tpanew: Dwgs. User
PopuTenbckan opUEHTELMA NOCan. MecTa ETalilEE
MosopoT: 0.0 Eco2.User
CTopoHa NnaThl: MNepedHAA cTopoHa
I ormenuTs <Fok
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Hy>xHO COXpaHsITh OCTOPOKHOCTD MPY ONpe/Ie/IeHIH PABUIBHBIX CIIOEB, HA KOTOPBIX OY/IET PACoJIOKeHa KOHTAKTHASI IJIOMIA/IKA.
B wactHOCTH, CTOSIME MeIW TOCTaTOYHO MPOCTO YIPABISATh, & BOT HAIMYKE JOMOTHUTEIBHBIX CIOEB (MasIbHOW MAacKH, MasiIbHON

acCThl U T.l'[.) OYE€Hb BaAXXHO JId TPOU3BOJACTBA MeYaTHOM IJIaThl U €€ JOKYMEHTHUPOBAHUA.

VI3meHsist TUIT KOHTaKTHOM TUTOMIA/IKY, ABTOMATUIECKH U3MEHSIETCS BHIOOP CJI0EB, KOTOPBIA, B OCHOBHOM, SIBJISIETCS YIOBJIETBOPUTEIbHBIM.

12.8.2.1 TpsiMOyrosibHble KOHTaKTHble NAOLLLAAKN

s mmaHapHbIX nocagouHbix MecT TuroB VQFP/PQFP, nmenomux npsaMoyronbHyo (popMy Ha BCEX YETHIPEX CTOPOHAX (Kak Io-
TOPU3OHTAJIH, TAaK U MO-BEPTUKAIH ), PEKOMEHIYETCs HCIOJIb30BaTh OJMHAKOBYIO (hOpMY (HarprMep, TOPU30HTATIbHBIA IPSIMOYTOJIbHUK )
W pa3MelaTh MxX ¢ pa3Hoii opueHTanuei (0 11 ropr3oHTaIbHBIX 1 90 1151 BEpTUKAIBHBIX). B TakoM ciryyae MOxHO OyzieT U3MEHsITh

pasMep BCEX KOHTAKTHBIX IUIOMIAAO0K 34 OJUH pa3.

12.8.2.2 BpaleHne KOHTaKTHbIX MOLL,a[0K

Bparmenve Ha -90 mn - 180 rpagycoB MoXkeT HOTpeOOBATHCS TOJBKO IS TPATISIIMEBUIHBIX KOHTAKTHBIX IUIOMIAIOK, B TIOCAJJOYHBIX

mecrax i komnodenros CBY.

12.8.2.3 He metannManpoBaHHble KOHTaKTHbIe MNOLW,aAKU CO CKBO3HbIM OTBEPCTUEM

MosxHO 100aBJIATh KOHTAKTHbIE IUIOIIAIKY B BUE CKBO3HOTo oTBepcTusi 6e3 merayun3aimu (NPTH — Non-Plated Through Hole).

ITU KOHTaKTHBIE IIomaaxku HCO6XOJII/IMO OMpeaeIATh U1 OAHOI'O UJIN BCEX CJIOEB MEIN (O‘ICBI/I}IHO, YTO OTBEPCTUE IIPUCYTCTBYET

Ha BCEX CJIOSIX).
310 TpeOoBaHMe MO3BOJIET YKa3bIBATH OCOOBIE TapaMeTphl 3a30POB (HAIPUMeEp, 3230 IS TOJIOBOK KPETIEKHBIX BUHTOB).

Ecnu pa3mep oTBepcTusi COBMAAAeT C pa3MEepOM KOHTAKTHOW IUIOMIAAKH, ISl KPYIJIbIX U OBaJbHBIX (POPM, TO 3TA KOHTAKTHAS

mwiomaaka HE BYIET nauepuena Ha ciosix B Gerber-gaiinax.

ITU KOHTAKTHBIE IJIOMAaAKH UCITIOJIb3YIOTCA 11 MOHTAXHBIX uenei?[, TMO3TOMY pa3pelIacTCs HE YKa3bIBaTh UM UJIN LEIIb. INoaxoueHue

K OETIM HEBO3MOXXHO.

12.8.2.4 T[MapameTpbl CMeLL,EeHUA

KonTakTHas miomaaka 3 umeer cMeleHye 1o ock Y paBHoe 15 Muit:
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12.8.2.5 PasHuUa ocHOBaHu Tpaneuun

KonTakTHas miomaaka 1 umeer BeJIMUMHY 3TOro napamerpa paBHoi 10 mui no ocu X

12.8.3 YcraHoBKa 3a3opa Ons CNnoés nasiibHOM Macku v Nas/ibHOW NacTbl

IIpy co3maHuMM KOHTAKTHBIX IUIOMIAJOK co ciosMu Meau, KiCad momosHUTENBHO CO3AAET CI0M MasyIbHOW MAcKM M MasIbHOW
MACThl, Pa3Mep KOTOPHIX MOKET ObITh OOJbIIIE WM MEHbIEe Pa3MepPOB KOHTAKTHOW IUIOMIANKM HA YKa3aHHYIO BEIMUYKMHY WM B
yKa3aHHOE YMCJIO Kpart. [ onpeseneHust HTOroBoro paMepa KOHTAaKTHOM IUIOIIAIKK UCIIONIB3YIOTCS MTApaMeTphl OTJIMYHBIE OT

HyJISl U3 CJIEYIOIINX HACTPOEK, B IMOPSAKE YMEHbIICHU S IPUOPUTETA:

* HacTpoiiku KOHTAKTHBIX TLIONIAI0K
* Hacrtpoiiku mocagoYHbIX MeCT

* Hacrpoiiku 1o yMmo4aHuIio

3ameyaHue
®dopma nasnbHoM Mackuy, 06bl4HO, BonbLue KOHTAKTHOM Nnowaaku. MoatoMy BenMynHa 3a3opa nonoxutenbHas. dopma
nasinbHOM nacTbl, 06bIYHO, MEHbLIE KOHTAKTHOW Nnowanku. MoatoMy BenmMymnHa 3asopa oTpuuaTenbHas.

12.8.3.1 3asop nasnbHOM NacTbl

HHH BBIUMCJICHUA allePTYypPbL MAasUIbHOM MAaCThl HCIIOJIb3YIOTCS IBa IMapaMeTpa:

* DUKCUPOBaHHBIN pa3Mep 3a30pa.

® HpOHeHTHaH YacTb OT pa3zMepa KOHTaKTHOU TUIOMAJKHA.

Koneunsim Ppa3sMepoM ABJIACTCA TPOU3BEACHUE pa3sMeEpa KOHTaKTHOMU IUIOMIAaIKW Ha IMTPOLICHTHYIO 4acCThb C l'[pI/I6aBJ'IeHI/ICM q)I/IKCI/IPOBaHHOl"O

3a3opa.
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12.8.4 KoHTaKTHble mowanky Ha He MeaHbIX CNosX

310 BTOPOIi CIIOCOO CO3/1aHM S KOHTAKTHBIX IUIOIAIOK O€3 MEIHBIX CIIOEB. DTH KOHTAKTHbIE IUIOIIAAKH OOBIYHO HA3BIBAIOT arlepTypor
KOHTAKTHBIX ITOIIAIOK ¥ MOTYT OBITh MCIIOJIB30BAHBI JUIs1 CO3AHMS OCOOOH anepTypsl, He CBSI3aHHOH ¢ (hOPMOI MEAHOTO MATaKa.
3710 CBOWCTBO OBUIO 100aBieHO B Bepcuu 5.0.0-rc2. KoHTakTHBIE Mutoniaaku 6e3 CJI0EB Mequ UTHOPHUPYIOT MapaMeTphbl, 3a/IaHHbIe

IO YMOJTYaHUIO U Ha YPOBHE NNOCAIOYHBIX MECT, UCIOJIb3YIOTCA NapaMETPbI TOJIbLKO Ha YPOBHE KOHTAKTHBIX IJIOIIAJ0K.

BHumaHune
I KoHTakTHble nnowankm 6e3 cnoés Meau, nobasneHHble B Bepcusx 1o 5.0.0-rc2, ncnonb3osanu 1 napameTphbl
Mo YMON4YaHuio, 1 napameTpa Ha ypoBHE Nocafo4yHOro MecTa, B NOpsiake nNpuopuTeTa, on1McaHHoM Bbiwe. B

nnarax, pa3pa6OTaHHbIX no yKa3aHHOI71 Bepcun, HeobXx0AVMO BHECTU KOppPEeKTuBbIl OJ15 NoNny4YeHn4 Tpe6yeM0ro
pe3ynbrarta npu nevdatn nnn 4epdeHnn.

YcraHoBka MmapaMe€TpoB Ha YPOBHE NOCAJOYHOI'O MECTA.

NokaneHble 3Ha4YeHWA 3a30pa
YcTaHoBWTe 3a30p B 0 ANA KCNONL3DBAHWA rnobanbHOro 3Ha4eHUA

3330p KOHT.MA.: 0 MM
3330p NAANLHOR MACKK: 0 MM
3a30p NasnkHOR NacThi: 0 MM
OTHOCUTENLHLIA 2a30p NaAnsHOA NacTe: |-0,000000 %

YcraHOBKa MapaMeTpoB Ha YPOBHE KOHTAKTHOM TUIOLIAIKY:

CBodeTBa koHT. NA,

OBwwe | JloKankHele 3330p W YCTaHOBKK
3330pkl
3330p KOHT.MA. Lenu: |0| MM
3330p NaANLHON Macku: 0 MM
3a330p NaANkHOA NacThl: -0 MM
OTHOCUTENEHBIA 3330p NaAnsHoW NacTel: |-0,000000 %

12.9 [Mapametpbl Nnonen

CyHIeCTByCT, KaKk MUHUMYM, [1Ba MOJIA: 0003HaUeHUE U 3HAUEHHE.

Ux cBoiicTBa (aTpuOyThI, BBICOTA, IIMPHHA) HY’)KHO OOHOBJIATH. [[MasoroBoe OKHO MOXHO OTKPBITh Yepe3 KOHTEKCTHOE MEHIO,

HBOﬁHLIM IEJTYKOM JIEBOM KHOIIKY MBIIIIH I10 TOJIIO0 WA qgepe3 IUaIoroBbo€ OKHO NoCaioYHOro MecCra.
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d noc3ag.+HMecTa

Mocap.mecto U5 (628128) opuenTauma 0,0

CTune
OBbo3HaYEHNE: |p5 | -
(® HopmankHo
LWupwHa (mm): 1 Kypcu
BoicoTa (Mm): 1 TR
ToAwmHa (Mm): 0,15 ® ropws.
BepT.

CmeweHre no X (Mmm): [-13,97

OTobparmeHne
CmeweHre no Y (mm):  [-3,81 _ ~
® BuoumebiA

Croii: WFsilks Hesngumblid

.% OTMEHATH @QK

12.10 ABTOMaTM4yecKoOe pa3melleHUue NnocagoyHbIX MecT

Ecnu monp30BaTesib X0YeT BOCIOJIb30BAThCS BCEMU BO3MOKHOCTSIMU HUHCTPYMEHTA aBTOMATUYECKOI'0O pasMelIeH1 A, TO HeO6XOIlI/IMO

OIIpeaeJIUTh BOBMOKHYIO OPUCHTAILIUIO TOCAA0YHOI'O MECTa (B JAHUAJIOTOBOM OKHE CBOJCTB IoCaJ04YHOro MCCTEI).

ATpubyThI MepemelleHe 1 pasMelleHne

® HopmansHo @® CeofogHo
HopmansHo+YocTaHoBNEHD 3abnokvpoBaHo
BupTyaneHo

ABTOpasMeLLEHne
MosopoT Ha 90% MosopoT Ha 1807

0 10 0 10
OOGbIuHO, Bpaienue Ha 180 rpatycoB pa3penieHo [isl pe3UCTOPOB, HEMOJISPHBIX KOHJEHCATOPOB M POYMX CHMMETPHYHBIX 3JIEMEHTOB.

Hexkotopsie ocanouHsie Mecta (HeOOJIbIIME TPAH3UCTOPHI, HAIPUMEP) YacTO JIOMYCKAIOT BpaieHue Ha +/- 90 wmm 180 rpamycos.
ITo ymoiyaHuio, HOBOE MOCAJI0YHOEe MECTO He TMO3BOJISsIET Kakoe-1ubo BparieHue. Ho 3T0 MOXHO HACTPOUTH, PYKOBOJICTBYSICh

MIPaBHUJIOM:

3nauenue () 3anpenaer BpaiieHue, 10— paspelnaer B MOJIHON Mepe, a Jilodoe MPOMeXKyTOYHOe 3HaUeHHe YKa3blBaeT Ha YPOBEHb
orpannueHus1. Harpumep, pesucrop MoxeT uMeTh ypoBeHb 10 muis Bpamenus Ha 180 rpaxycoB (0e3 orpaHUYeHus) U YPOBEHb 5

It BpalieHus Ha +/- 90 rpagycos (pa3pelieHo, HO OTPaHUYEHO).

12.11 ATpubyThI

CCKHI/IH anI/I6yTOB IIOKa3aHa Jajiee:

ATpuByThl
{® HopmansHo

HopmMmaneHo+YCcTaHoBNEHD

BripTyansHo
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» HopmasibHO — 3TO CTaHIApTHBIN aTpUOYT.

o HOpMaJIbHO+yCTaHOBJICHO — YKa3bIBa€T Ha TO, YTO JAaHHOE IMTOCAAOYHOE MECTO JOJKHO IIPUCYTCTBOBATH B (bafme JJI1 aBTOMaTU4YCCKOI'o
MOHTaXa (ILHH arirapara aBTOMaTI/BI/IpOBaHHOﬁ YCTaHOBKHU Ha rmaTy). toT napamMeTp Jali€ BCETo UCIIOJIb3YETCA /1711 KOMIIOHEHTOB

MOBEPXHOCTHOrO MOHTaxka (SMD).

® BHpTyaﬂbHO—yKaZ’J;IBaCT Ha TO, YTO KOMIIOHCHT ABJIACTCA YaCTbIO MEeYaTHOM IUIATHI. Haan/IMep, KOHTAKTHBIE IIJIONIAIKHU Ha

Kpao Iathl, (hOPMUPYIOIIME Pa3beM, WIM UHAYKTUBHOCTh B BUJE CNUPAIM U3 OTPE3KOB JOPOXKKU (MX MOKHO BCTPETUTh Ha

rocaiouHbiX Mectax CBY-KOMIIOHEHTOB).

12.12 OnucaHue Nocagoy4yHbIiX MecT B 6ubnuorteke

KaTeropnquKn PEKOMEHAYETCA OIMUCBHIBATH CO3JaBAEMBIE 3aHOBO KOMIIOHEHTHI I obecrieueHnst 6I>ICTpOFO 1 TOYHOTO JOCTYyIIa K

HUM. KTO CMOeT nepeunciuTh Bce Bapualiy MocaJOuHbIX MecT it Kopiyca TO92?

HI/IEUIOI‘OBOG OKHO CBOMCTB MoCag04YHOro MeCrta NnNpeaoCTaBIsACT HpOCTOﬁ JAOCTYyIl 1 O6H.II/IPHLIC BO3MOJXHOCTHU IJId BBOJJA JICMEHTOB

JOKYMEHTHPOBAHUSI.

MonsA
HNokyMeHT
|E2 pins DIL package, round pat

K.NYeBkle CNoBa

DIL

Obo3HavyeHKe

Us MNpaBKUTh
AHavYeHKWe

628128 MpaenTh

Mma nocan.mecTa B BubnuoTeke
Sockets DIP:DIP-32__ 600

ITH 10JIS TTO3BOJIAIOT:

* BBecTu CTpOKY KOMMEHTapusl (OITUCAHUE).
* INocnenoBaTenbHOCTb KIIOUEBHIX CJIOB.

Crpoka KOMMeHTapHsi OTOOpakaeTcsi BMecTe ¢ KoMnoHeHToM B criucke CvPcb 1 B MeHIo BbiOOpa 1ocalouHbix Mecta B Pcbnew.

KioueBrle ciioBa MOXHO MCTIOIB30BATh J1ST paclipeHurs pe3yJibTaTOB IIOUCKA, HAXOAs BCE NMMOCAA0OYHBIE MECTA, B KOTOPBIX UMECTCS

YKa3aHHOEC KJII0YEBOE CJIOBO.
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Tak, Bo BpeMsi JOOaBJICHHUSI HOBOTO IOCAJOYHOTO MeCTa (COOTBETCTBYIOLIUI MHCTPYMEHT PACIIONIOKEH Ha [TPABOH MMAHEI UHCTPYMEHTOB
B Pcbnew), MoxHO BBecTH =T0220 B 10Jie AMAJIOrOBOro OKHa 1 Pcbnew MOKakKeT CIUCOK MOCaJOUHbIX MECT, KOTOPBIE COfIEpKaT

KJII0ueBoe ¢cjioBo TO220.

12.13 3-x MepHOe n3obpaxeHue

ITocagoyHoe MeCcTO MOKHO CBS3aTh C Cl)af/'IJ'IOM, COAEPpKAIMM €TI0 TPEX-MEPHOE MPEACTABJIEHUE. I[Hﬂ Ha3HAYC€HHUA TAKOIo (1)211‘;1.]'[3.

nocago4YyHoMy MeCTYy, Hepeﬁnme Ha BKJIaJKYy Hacmpoﬂrcu 3D. Ianens NapaMeTpOB BLIITIAJUT KaK IMMOKa3aHO Jdajiee.

CeoiicTea | HacTpoitkn 3D |

WmeHa 30 dopm
Sockets DIF.3dshapes/DIP-32__600.wrl

[oBaenTe 3D dopmy
Ypanute 3D dopmy
WN3MeHUTE UMA daina

HacTpouTe NyTK

MacwTab
%: [1,0000 \

v |1,0000
z: |1.0000

ED

'

MosopoT ( ° )
%: [0,00
v 0,00
z: |0.00

'ED

'

CMmeleHe
X: |0,0000

v |0,0000
z: [0.0000 |

'ED

'

Puc. 12.1: IlnanoroBoe okHO BbIOOpa 3D-dopm

Knonku CIipaBa UMEIOT CJIEAYIOIIEEC Ha3HAYECHUE!

e Jlo6aButh 3D popMy — OTKpbIBaeT JUaIOroBoe OKHO BbiOopa 3D-aiina ¥ co3maéT HOBBIA MYHKT B CHMCKE MOIXOJSIIAX

op™ 151 KOMIIOHEHTa.
* Vaamuts 3D dopmy — ynanser BoiOpaHHyo GOpMy U3 CIIHCKA.
* N3meHnTh M5 haiijia — OTKPBIBAET AUAJIOrOBOE OKHO C TEKCTOBBIM IOJIEM JIJIs1 BBOJA HOBOTO MMEHH (paiiia BpyuHYIo.

® HaCTPOI/lTb IIYTH — OTKPBIBACT AUAJIOTOBOE OKHO, IMO3BOJIAOIICE PEAAKTUPOBATDL CIITMCOK IICEBJOHUMOB r[yTeﬁ " X 3HAYCHUA.

Brxuiagka Hacmpoiiku 3D coepKuT naHe b npeJBapuTeIbHOro MPOCMOTpPa BHIOPAHHOM (DOPMBI M 3HAUCHUS e€ MacTada, CMeleH st

1 MIOBOPOTA.
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IMapameTpsl MacIITabUpOBaHUsI OOBIYHO MCIONB3YIOTCS sl TIoKa3a Takux (opmaroB kak VRMLI1, VRML2 u X3D. Tak kak
(hbopMbI MOKHO MTPOEKTUPOBATH B JIIOOOM U3 BO3MOXKHBIX PEIaKTOPOB, mojaepxkuBaninux ¢opmaret VRML/X3D, wiu nonyvatsb
UX U3 KoHBepTepoB B ¢opmare VRML, T0 pa3zmeps! (hOpMBI MOTYT HE COOTBETCTBOBATH AEHCTBUTEILHOCTH U3-32 HECOOJIONCHUS
enuHUI n3MepeHust. [lob3oBartesb MOXET BBECTH HEOOXOJUMYIO BEJIMYMHY MacIiTada, YToObl MOJIENb ITPUHSLIIA IPAaBUIbHBIE pa3Mephl
U151 KOPPEKTHOTO IpecTaBiIeHns B mpocMoTpinuke 3D. HekoTopsle moip30BaTe NCIONB3YIOT TPOCTOH Napasietenunes B (hopmate
VRML B kauectBe 0oO1ieit (hopMbl KOMIIOHEHTOB U C ITOMOIIIBIO APAMETPOB MACIITaba JOOUBAIOTCS Pa3MEPOB, COMOCTABUMBIX
¢ rabapuramu KomroHeHTa. [lapameTpbl MacimtabupoBanus 1isi GopM, CIpoeKTUpoBaHHbIX B Mexannueckux CAITP (MCAD),
Heo0X0anMo coxpaHsiTh BMecTe ¢ (hopmoit. B Takux CAIIP equHUIIB N13MepeHNs BCer/ia yKa3bIBAIOTCS B KAYECTBE JOTIOJHUTEIbHBIX
JaHHBIX K (popMe, HO KOHBEpTEephl, OOBIYHO, STH JAHHbIe HTHOPHPYIOT. TeM He MeHee, MPOCMOTPIIMK 3D Bceraa KMCIoJb3yer
napameTphl Macmraduposanus. Ecim 3HaueHns MaciuTaba OTIM4aloTcs OT eAMHUL U3MEPEHH s, UCTIONb30BaHHBIX B MEXAHUYECKUX

CAIIP, To n3o0paxkeHue B TPOCMOTPIIMKE OYIET OTIMYATHCS OT Mojesiei, monydeHHbx u3 CAIIP, takux kak IDF.

3HavYeHHs] CMENIeHNs] U TIOBOPOTa, OOBIYHO, BBOJATCS IJIs BhIpaBHUBAaHUS 3D-(popMBI Ha TIOCAJOYHOM MecTe. DTO CBS3AHO C
Pa3IMIMSIMU B IPUIOKEHUSAX TPEX-MEPHOTO MOJETMPOBAHHUS M C METOJIOM IIOCTPOESHU S caMoit (popMBl. B opasistioniemM 60TbIIMHCTBE
CJIy4aeB MOJIb30BATEIIO IPUXOJUTCS BBOJUTH 3HAUCHHSI TIOBOPOTA M CMEILICHHS [U1s1 TOTO, YTOObI YCTAHOBUTH IPABUIILHOE MOJIOKEHHE
3D-dopmbl. 3HaueHre MOBOPOTA 334aETCs B Tpajlycax Uisl Kakaou u3 oceit X YZ; MPUHATO COTJIallieHne, YTo MPU MOJ0KUTETLHOM
3HAYCHHUH YTIJ1a BpalieHue OyIeT BHITOJTHEHO 10 YaCOBOM CTPEJIKe, eC/IM CMOTPETh Ha 00BhEKTa Tak, YTOOBI OCh ObLIa HAIIpaBJICHA B

CTOPOHY 3pHTEJISI.

KiCad 3arpyxaetr 3D-opMsl ¢ MOMOIIBI0 CUCTEMBI ITATMHOB M MOIEPKUBAET BHU3yaaM3aLuio mMozeneit B ¢popmare VRMLI,
VRML?2, X3D, a takxe dopmar Mexanndeckux CAIIP IDF. Takxe nognepxusatorcs ¢opmarsl Mexanumdeckux CAITP IGES
n SETP, msa vux ucnoms3yercs miarud OCE, koTopsli TpeOyeT mist cBoeit padoTsl Hanmmuue npriioxenus: OpenCascade v

OpenCascade Community Edition (OCE) mogxopsimeit Bepcum.

12.13.1 Karanoru ¢ 3D-chopmamu

B npormiom, KiCad ncrions3oBan (pukcupoBanHblii kKatasor ¢ 3D-¢opmamu. Cefdac ncrosp3yercs nepeMeHHast okpyskenus KISYS3DMOL
B KOTOPOH XpaHUTCA MyTh K Katajory ¢ 3D-¢popmamu. C NOMOIIBIO TOMOJHUATEbHBIX NIEPEMEHHBIX OKPYKEHUSI MOXKHO MOKHO
CChIIaThCA Ha pas3Hble Katanoru. B mocnennux Bepcusax KiCad ucnone3ylorcs criendanbHasi CUCTEMA ncee0OHUMO8 TSl TIOUCKA
ykazaHHbIX 3D-¢opm. Llens HOBoOM cucTeMsl ynpaBiieHUs1 popMaMy — IPeJOCTaBUTh CXEMY, KOTOpast COXpaHsieT COBMECTUMOCTb
¢ pananmvu Bepeusimu KiCad 1 B TO e BpeMs pacmmpsieT MeXaHu3M HazHaueHHs (ainoB 3D-¢opm, MO3BOJISAIONINI YIIydIIUTh

BO3MOKHOCTH TIO PACIPOCTPaHEHUIO (pailyioB MPOEKTa.

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

CXEMBI, 06pa3OBEUIOCI) ABa OTACJIbHBIX METO/A IO YKA3aHUIO 6a30BOro IIyTHU U151 IOMCKa SD-(l)OpM.

YroObl obecrieynTd Jiydlliee BOCIIPUATHE NaHHBIX O (painax kicad_pcb u pretty, B KiCad npennounraercst HCIOIb30BaTh UMEHA
(aiiyioB (BKJIIOYAs Iy Th K HUM) B COKPAIIEHHOU (pOpMeE, UCTIONB3Y S AJ1s1 TOT0 IEPEMEHHBIE CpeJibl (CTapblii METO]1) WJTH TICEBAOHUMBI
(aoBbrid Meton). Tak Kak joOaBiieHHWE TIEPeMEHHBIX OKPYKEHHUS MOXKET OKa3aThCs TPOMO3IKUM, OCOOCHHO ISl OTEPaIrliOHHBIX
cucteM, 6a3UPYIOIINXCS Ha TpahuuecKoM MOIb30BaTEILCKOM HHTepdelice, To MoIIepkKuBaeMasi CXxeMa IyTel IMOUCKa Ha OCHOBE
MepeMeHHbIX OKPYKeHHs Oblla paciidpeHa, YToObl OCTABUTh BOBMOKHOCTbH MCIIOJIb30BAHUS CYIECTBYIOLIETO JUATOrOBOrO OKHA
KiCad Hacmpoiixa nymeii. T0 T1aloroBOe OKHO JOCTYITHO B MeHI0 Hacmpoiixu— Hacmpotixa nymeii v €ro BUJI IOKa3aH HIXKeE.
Jlo6aBiisisi HOBBIE ITYyTH B 3TOM JIMAJIOTOBOM OKHe, OyIyT paclmpsThest MecTa noucka daiinos 3D-popm. Ipu sToM nepeMeHHbIe
OKPYKCHHS Ha CAMOM JieJie He yCTaHABINBAIOTCSI, HO CHCTEMa COTIOCTaBIeHUsI (paiiiioB paboTaeT TakK, Kak OyATO OHY ObUTH AEHCTBUTEILHO
YCTaHOBJICHBI B cHcTeMe. B ciiyuae, eciu peasbHasi IepeMeHHast OKPYKESHHS C TAKUM XKe MMeHeM Obljla YCTAHOBJICHA, TO e€ 3HaUeHUe

OyIeT 3aMeHeHO 3HaUeHUeM BHy TpeHHel nepeMeHHou okpyxenns KiCad. imeHa haiiyioB, yka3aHHBIE ITO OTHOIIEHHIO K OIpe/IeIEHHOM
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TIepeMEeHHON MepeMeHHON OKPYXKEHHsI, ONpeJeIEHHON ¢ TIOMOIIBI0 AMAJIOrOBOro OKHa Hacmpoiika nymeri, WM UMsI pealbHON

TIEPEMEHHON OKPYKEHHS.

nyTed
Wma NyTh

1 |KICAD PTEMPLATES |/usrlocalfsharefkicad/template/

= HobaenTk
2 |KICAD_SYMBOL_DIR |fusr/share/kicad/library/
3 |KIGITHUB https://github.com/KiCad YOoanuTh
4 |KISYS3DMOD fusrishare/kicad/modules/packages3d/
5 |KISYSMOD fusrflecalfsharefkicad/modules/

Cnpaeka ‘%OIMEHMTh ok

Puc. 12.2: JlnanoroBoe 0KHO HACTPOMKH NepeMeHHbIX OKpyskeHus B KiCad

Hogas cxema cokparieHst UMEH (hailioB — 3TO cxeMa nceg0oHuMos. B 3Toil cxeme MyTH HauMHATCA C :my alias:, rae my alias
— CTpPOKa TEKCTa, KOoTopasi ObUla BHIOpaHa B KayecTBe YHOOHOTO COKpAIleHHs IJIs Moyb3oBaTens. Hampumep, NceBIOHUM Juist
Karajora, coaepxkariero crangaptaeie (popmbl B KiCad, moxxno HazBate CmandapmHuule ¢hopmpl, a AJis1 CBOMX COOCTBEHHBIX (hOpM
MOXHO Ha3HAYMTh TICEBIOHUM Mou ghopmbi. [171s1 yripaBiieHUs1 ICEBJOHMMAaMK HYKHO HaxaTb KHONKY HacTpouTs myTH Ha BKJIajke

HaCTpOﬁKH 3D AAaJI0roBoro OKHa CBOWCTB Iocago4vYHOro Mecra. ,HI/IZU'[OFOBOC OKHO HaCTpOﬁKH IICEBJOHUMOB ITOKa3aHO HUXKE.

KoHpurupauus nuTeld nouc

MNepeMeHHan OKPYKEHUA

${KICAD_SYMBOL DIR}
${KISY53DMOD}

MNcesaoHUM

[obaBNTE NCEBADHUM

YOanuTk NCEBAOHNM

NMyTb
Jjusrjsharefkicad/library/

KOH(UrypaLws okpy#eHus

Jusrisharefkicad/modules/packages3d/

nyTs

5| Cnpaeka

COBMHYTE BBEPX

OonucaHuwe

COBWHYTL BHIN3

% COTMEHMTE (“'j OK

Puc. 12.3: luanoroBoe okHO HacTpoiku nceBaoHumoB myteit B KiCad

®aiinel 3D-popm MOKHO BeIOpaTh HakatreMm KHonku {o6aButs 3D ¢opmy, oTkpoeTcsi quanoropoe okHo Bbidopa 3D-dopm,
MIOKa3aHHBINA HIKE. B 9TOM 11a10roBOM OKHE PUCYTCTBYET IaHeJb IIPeJBapUTeIbHOrO TPOCMOTPa, (hIIbTP (PaiiIoB U BeIIagaioIee
MEHIO /175 BHIOOpa CYLIECTBYIOIIMX IEPEMEHHBIX OKPYKEHHsI WIIH TICEBIIOHMMOB. B 3aBrcHMOCTH OT pazMepa (popMbl U €€ CII0KHOCTH,
MOXET NOTPeOdOBaThCsl HECKOJIBKO CEKYHA AJs e€ oroOpaskeHus Ipu BbiOope. Hanpumep, dopma s kopryca BGA, koropas

HCIIOJIb30BAJIACH TP TECTUPOBAHNU, Tpe6OBaII oKoJo 12 CCKyH/[I UIA IIOCTPOCHUSA I/I306pa)KGHI/IH.
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Beibpate 30 Mogens

DIP-28_300_ 600_ELL.wrl
DIP-28__300_ELL.wings
DIP-28_ 300 ELL.wrl
DIP-28_ 600.wings
DIP-28__600.wrl
DIP-28__600_ELL.wings
DIP-28__600_ELL.wrl
DIP-32__600.wings
'DIP-32_600_ELL.wings
DIP-32_ 600 ELL.wrl
DIP-40__600.wings
DIP-40__600.wrl
DIP-40__600_ELL.wings
DIP-40__600_ELL.wrl

Bce dhainsl (*.%) =

NyTw: | fusr/local/share/kicad/demos/interf_u + | |HactpouTte nyTw

&f OTMEHUTH OK

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

12.14 CoxpaHeHue NocanovyHOro Mecta B akTUBHOW 6ubnuorteke

Komanna coxpanenust (BHOCUT U3MeHEHUs B (paiiil ak TMBHOI OMOJIMOTEKN) BBI3BIBAETCS] KHOTIKOM HE

Ecmm nocagoynoe MecTo ¢ TAKUM K€ UMEHEM CYILECTBYeT (cTapasi BepcHsi), TO OHO OyneT nepe3arucaHo. YToOs! ObITh YBEPEHHBIM
B Ka4eCTBE MOCAJ0YHBIX MECT B OMOINOTEKE, pEKOMEHYETCsI JBAX bl IIPOBEPHUTH MOCAJ0YHOE MECTO Ha HAJIMYKE OIIMOOK Tepes

€ro COXpaHCHUEM.

Hepe;[ COXpPaHEHUEM, TAKKE, PEKOMEHAYETCA IIPUCBOUTH 0003HAYEHHIO W/IY 3HAYEHHUIO TI0CaI0OYHOr0 MECTa M5, KOTOPOE NJOJIKHO

otoOpaxaTbcs B OubnmoTexe.

12.15 CoxpaHeHue nocano4yHOro Mecra Ha neyaTtHom nnare

Ecmu pepakTupyemMoe ocajouyHoe MECTO 3arpyXkeHO U3 TeKyIlel evaTHOM IUIaThl, TO ero MOXHO OOHOBHTD C TIOMOIIbIO KHOIIKU

?'-?@:.
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naBa 13

PacwmpeHHble MHCTPYMEHTbI pegakTupoBaHu
neyaTHou nnartbl

B Pcbnew u B PEAAKTOPE MOCAAOYHBIX MECT NPUCYTCTBYIOT MHCTPYMEHTDI, pacrojiaraionme Ooiee IMUPOKUMHU BO3MOKHOCTAMUA

penaktrpoBanusi. C MX MOMOIIBI0 MOXHO 3(p(PeKTUBHO pa3MeliaTh 3JEMEHTh Ha padoyeil TOBEPXHOCTH.

13.1 [Oy6nmnpoBaHue 31eMEHTOB

HyGmpoBaHre — 3TO0 MeTO[ IO KJIOHHPOBAHHMIO JIEMEHTa C MOCIEAYIOIHM ero nepeMelieHueM. DTO OYeHb IOX0Ke Ha METOJ
KOIUPOBATh-BCTABUTh, HO OH MO3BOJISIET ”PaCHbLIATh” 3JIEMEHTSI I10 [eYaTHOM IIaTe, a TAKKe 00JIeryaeT UCTIOIb30BaHNE MHCTPYMEHTa

“TIoay4uTh U IEPEMECTUTD MOCA.MECTO” (CM. J1ajiee) MPU PyYHOM PacCTaHOBKE.

Hy6ﬂl/lp0BaHI/I€ BBITIOJIHACTCA 110 HaXXaTHIO ropﬂ'{eﬁ KJIaBHUIIIN (HO YMOJIYaHUIO CtI‘l-D) WJIK 4Y€pe3 KOHTEKCTHOC MCHIO, KHOIIKa

O

13.2 TouHOe nepemelL,eHME 3NIEMEHTOB

NuctpymenT “IlepeMecTUTs ... TOYHO” MO3BOJISAET NEPEMECTUTD IEMEHT (UM TPYNILY 3JIEMEHTOB) B O3ULIMIO, YKa3aHHYIO B BUJIE

AEKAapTOBBIX KOOPAUHAT WU B BUJE MOJIAPHBIX KOOPAWHAT, UCIIOJIb3YS JII0OBIE OAAEPKMNBACMBIE €IMHULIBI U3MEPEHUA.

JLJ1s MICTIOJTb30BAHMSI 9TOrO MHCTPYMEHTA, BBHIOEPHTE JIEMEHTHI U151 IEPEMEIIeHH ST ¥ 3aTeM HAKMUTE FopsiayIo KJIaBHILy (110 yMOTYaHHIO
Ctrl-M) nmm Bocnosie3yiTech KOHTEKCTHBIM MEHIO, OTKPOETCS JUAIOrOBOE OKHO. DTO AMAIOrOBOE OKHO MOKHO BBI3BaTh ropstieit
KJIaBHIIEH NpH NepeMelleH!N WM TyOIMpOBaHUM JIEMEHTOB, Olaroaps 4eMy MOKHO JIETKO TIOBTOPSITh CMELIEHNe MHOXKECTBa

9JIEMEHTOB.

Tounoe NnepeMenicH1ue 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 NnepeMenieHue B I'[OJ'[HPHOfI CHUCTEME KOOpAUHAT

nE'l:lE'r'-' ECTUTE 3IneMMeHT

B Vcnonb20BaTh NONAPHLIE KOOPAMHATHI

PaccToaHue: |5| mm | CBpoc
Yron: |0 ° Chpoc
MoeopoT 2nemedTa: |0 “ Chpoc

% OTMEHNTE @QK

C TMOMOUIbIO OTMETKU MOKHO MEPEKTIOYATHCA OT HeKapTOBOﬁ K HOJ'IHpHOﬁ CHUCTEME KOOpAHAT. He BaxHo Kakas cucrema HCTIOJIb3YETCH,

3HAYCHUA 6yHyT ABTOMATUYECKU KOHBEPTUPOBAHBI.

3aTeM BBOAUTCS BHIYMCICHHBIN BEKTOP CMellieHus1. MOXHO UCTIONB30BaTh YKa3aHHbIE eJMHUIIbI n3MepeHs ("MM™ Ha U300 paxeHUH

BBIIIIE) WM YKa3aTh €IUHULBI U3MEPEHUs] CaMOCTOATENBHO (T.€. 1 in” a1 moiiMa nnn 2 rad” asa 2 paauaH).

IMocne naxarus kHonku OK 6yner npuMeHeHo nepeMelieHre K BbIIEICHNI0, a HaxkaTue KHONMKY OTMEHHUTh IPUBEIET K 3aKPHITHIO
JIMAJIOrOBOrO OKHa 0Oe3 BBINOIHEeHUs nepemertenus. Ecnu Obiia Haxarta kHorka OK, To BBei€HHbIE NaHHBIE COXPAHSIOTCS U MPU
ClIelyIoleM OTKPBITUH 3TOTO JUAJIOTOBOTO OKHA, OHM BOCCTAHABIMBAIOTCS. DTO MO3BOJISAET MOBTOPHO NMPUMEHATh OJVH U TOT XKe

BEKTOP AJI Pa3HbIX 0OBEKTOB.

13.3 WHCTpyMeHT co3paHns MaccuBa

Kak Pcbnew, TaK U pEAAKTOP MOCAJOYHBIX MECT UMECIOT BCIIOMOTaTeIbHBIN HUHCTPYMEHT IJId CO3JaHHUA MACCUBOB 2JIEMEHTOB U
CBOfICTB, KOTOprﬁ MOXHO HUCITIOJIb30BaTh JJIA HpOCTOﬁ ¥ TOYHOHR PaCcCTAaHOBKU INOBTOPAIOIINXCSA JIEMEHTOB KaK Ha reyaTHOU IIaTe,

TaK U Ha IIOCaJOYHBIX MECTaXx.

13.3.1 [lpuMmeHeHMe NHCTpPYMeHTa Ons co3aaHUA MacCUBOB

MHCcTpyMeHT co3paHus MacCHBa MPUMEHSETCA K JeMEHTY MoJ KypcopoM miy, B pexkume GAL, k Boigenenno. K HeMy MOxHO
OE

JICTKO MOJIYYUTb AOCTYIT YEPE3 KOHTEKCTHOE MEHIO (KHOHKa . D ) WJIM 110 HA)KaTHIO COUYCTAaHU S KJIaBUIII C KJTaBUATYPbI (HO YMOJTYaHUIO
Ctrl-N).
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I/IHCprMCHT CO3aHU A MACCUBOB MPEACTABJIACTCA B BUAE INAJIOTOBOI'0O OKHA € BKJIIaAKAMU UTAA PA3HBIX TUIIOB MACCUBOB. HO,[I,I[GP)KI/IB%IIOTCH

ABa TUIIAa MAaCCUBOB: IT0 CETKE U I10 KPYTY.

Kaskapiil TMIT MaccrBa MOKHO MOJHOCTBIO HACTPOUTH HAa COOTBETCTBYIOIIEH BKIaake. ['eomeTpudeckue pa3mepsl (pa3mep, Iiar,

CMeIHeHI/Ie) pacroyararoTcd CjaeBa; NapaMeTpbl HyMEpalnu (mar U TUII HyMepa]_[I/II/I) PAacCIIOJIOKEHBI CIIpaBa.

13.3.2 MaccuBbl No ceTke

MaccuBsl IO ceTKe — 3TO MACCUBBI, B KOTOPBIX 2JIEMEHTBI PACCTABJIAIOTCA IO HByXMepHOﬁ HpHMOYFOIILHOfI ceTKe. DTOT THII

MacCCHuBa TaKK€ ITO3BOJIACT CO3aaBaTh JIMHETHBIE MAacCCHUBBI, PACCTABJIAA SJIEMEHTHI B OHY CTPOKY WX B OAWH CTO.TI6CLI.

III/IaJIOFOBOG OKHO IJId HaCTpOfIKH MapaMeTpoB MacCuBa IO CETKE BBIITIAOUT TaK:

Kon-80 no ropna.:
Kon-so no sepT.:
WHTepBan no rop1a.:
VIHTEepBan no 8epT.:
CMeLLeHMe MO ropns.:
CMeLLeHne No BepT.:

LIaxmMaTHOCTk:

CTpoKki
@® Cronbupl

Maccue no ceTke | Kpyrosoi Maccus

5

5

4]

1

TN WaxmaTHoi PaccTaHoBKKA

MM

MM

MM

MM

HanpasneHe HyMepaLW KoHT.M.
@ ropus. 3aTem Bepr.

BepT. 3aTeMm ropua.

PEBEpCHpDBaTh HYMepaUWD KOHT.MA. Ha YepedoBaHWe CTRoK M CTDJ'I6LI,DB

Ha4ankHelil HOMEp KeHT.M.

Mcnonb320BaTe NEpBkIA cBOBOAHEIR HoMep

@ C Ha4aneHoro sHa4eHus

Cxema HyMepaLUWKl KoHT.MA.
MocneposatensHan (1, 2, 3...)

@ KoopguHaTHan (AL, A2, ... BL, ...

OCHOBHARA 0Ch HYMEPaLMK:
Yucna (0,1,2,...,9,10)

BTOPUHHERA OCh HYMEpaLIMN:
Yacna (0,1,2,...,9,10)

Ha4ano HymepauWK KoHT.mn.: |1

)

% OTMEHWTL

13.3.2.1 TeomeTpuyeckue pasmepbl

FCOMCTpI/I‘{CCKI/IG Ppa3sMepbl BKIIIOYAIOT CJIeayIomiee:

* KoJsnuecTBO M0 rOpU30HTAJIM: YKCJIO “CTOJIOOB” B CETKE.

e KoJsnuecTBO 0 BEPTUKAJM: YHCIO "CTPOK” B CETKE.

o I/IHTepBaJI IO TOPU3OHTAJIMN: PACCTOAHUE MEKAY COCENHUMM IJIEMEHTAMU B OHHOﬁ CTpOKE. Ecnu 3HaueHue OTpULATEJIbHOEC,

TO ceTKa (pOpMHpYETCsI CIpaBa HAJEBO.

® I/IHTepBaJI M0 BePTUKAJMN: PACCTOAHUE MEKAY COCCAHUMU JIEMEHTAMH B OTHOM CTOH6L{C. Ecnu 3Hauenue OTpULIATEIILHOE, TO

ceTka (hOpMHUpYETCs CHU3Y BBEPX.

® CMemel-me O rOPU30HTAJIN: HAYUHATD CJIEAYIOIIYIO CTPOKY C YKa3aHHBIM CMEIICHHUEM 110 OTHOIIICHUIO K NIPEAbIAYIIEMY.

® CMemel-me MO0 BEPTHKAJIN: HAUYNHATH CJ'IC)IyIOI_[II/Iﬁ CTOJ'[6CII C YKa3aHHbIM CMEHICHHUEM 110 OTHOLICHUIO K MPEAbIAYIIEMY.
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Puc. 13.1: Cetka 3x3 co cMeLIEHUEM 110 OCSM X, Y

99

e Tun maxmaTHOH PaCcCTaHOBKHU: )106&BJ'IHCT CMEUICHUE K KaXAOMY DJIEMEHTY M3 N -I'0 4YuCila CTPOK/CTOJI6HOB, npu geM

KaxJast OCTIeAyIoas CTPOKa CMeaeTcsl Ha 1/n-yio oT yKa3aHHOTO MHTepBaJia:

Puc. 13.2: Cerka 3x3 ¢ maxMaTHOCTBIO B CTPOKaX pPaBHOM 2
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Puc. 13.3: Cerka 4x3 ¢ maxMaTHOCTBIO B CTOJIOIAX paBHOMU 3

13.3.2.2 TMapameTpbl Hymepauumn

* HanpagieHue HyMepanuu KOHT.IUL: ONPEAENSETCS METO/ BHIIOJHEHNS HyMEepaluy: HyMepalys BCeX 3JIEMEHTOB CTPOKH
clieBa HAIPaBO C TOCIENYIOUM IIepeX0JoM K CIeylomell CTpOKe WIM HyMepalysl BCeX JIEMEHTOB CTOJIOA CBEpXY BHHU3 C
HOC/IeJyIOLINM IIEPEX0IOM K cliefyloleMy cToomy. O6paTute BHUMaHUE, HAIIpaBJIeHUe HyMepalliy 3aBUCHUT OT 3HaKa UHTepBaJIa:

OTpULATEIbHOE 3HAYECHUE ITPUBOJUT K 06paTHOﬁ HyMEpaluu: ClipaBa HaJICBO U CHU3Y BBEPX.

* PeBepcupoBaTh HyMepanuo KOHT.IUL HA YepeI0BaHHe CTPOK HJIH CTOJOIOB: eClIi OTMEUEHO, HallpaBJIeHUe HyMepaluu
OyZIeT I3MEHSIThCSI Ha IIPOTHBOIIONIOKHOE IPH MepeXo/ie Ha CIISYIOIIYI0 CTPOKY ik cronbert. Ho Be€ ke, HanpaBlieHHe YepeloBaHusI
CTPOK WJIM CTOJIOLIOB 3aBUCHT OT HAaIIPaBJIeHHs HyMEpPaLUX 3JIEMEHTOB. DTOT IapaMeTp NoJie3eH /15 KOPITycoB, Hoxoxux Ha DIP,

i€ BHIBOBI C OJHOIM CTOPOHBI HYMEPYIOTCS CBEPXY BHU3, a C IPYroi — CHU3Y BBEPX.

¢ HavaabHbIi HOMEDP KOHT.IUL: IIPpU pasMEIIEHNUN 2JIEMEHTOB, KOTOPBIM YK€ IIPUCBOCH HOMEP, MOKHO HaYMHATh HYMEpALHIO

CHavaJla WM UCOJIb30BaTh MEPBbI CBOOOIHBIN HOMEP.
¢ Cxema Hymepamnuu
— Continuous: the numbering just continues across a row/column break - if the last item in the first row is numbered 7", the
first item in the second row will be ”8”.
— Coordinate: the numbering uses a two-axis scheme where the number is made up of the row and column index. Which one

comes first (row or column) is determined by the numbering direction.

* Ocb HyMepanuu: Kakod Habop CUMBOJIOB IIPUMEHUTS 151 HyMEpaluHy 10 ocH. JJoCTyIHbIe BAPUAHTHI

— Numerals for normal integer indices
— Hexadecimal for base-16 indexing

— Alphabetic, minus IOSQXZ, a common scheme for electronic components, recommended by ASME Y 14.35M-1997 sec.
5.2 (previously MIL-STD-100 sec. 406.5) to avoid confusion with numerals.
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— Full alphabet from A-Z.

13.3.3 Kpyrosbie MaccuBbl

KpyroBsle MaccrBBI pacCTaBJISIOT 3JEMEHTHI MO Kpyry win ayre. OKpyKHOCTb ONpEAesieTcss MECTOM YCTAaHOBKH 3JIEMEHTa (MJn

LEHTPOM BBIJICJICHHOM IPYIIIbI IEMEHTOB) U LeHTpoM. Hixe mokasaHo JuagoroBoe OKHO C apaMeTpaMy KPyroBOro MacCHBa:

Maccue no ceTke | Kpyrosol maccua

MapameTpsl HYMEPALWWA KOHT.MA.
LeHTp no ropua.: |[{ | MM i .

Ha4anbHbii HoMep KOHT.M.
LleHTp no BepT.: |0 MM @ Wcnonb3oeaTe nepeslid ceeBoaHEIR Homep

Pau,myc: 126,288393 MM C Ha4ankHoro 3Ha4eHWA

Yron: |0 @ HayaneHoe 3Ha4YeHre HyMepaUWK KOHT.MN.:
Kon-so: |4
Bpawate: [

% OTMEHWTL @ oK

13.3.3.1 TleomeTpuyeckue pasmepsbl

° HeHTp o rOpu30HTAJIH, IIeHTp MO BEPTUKAJIH: HEHTP OKPYKHOCTH. HpI/I €ro NIBSMCHCHUU 6y)1eT ABTOMAaTH4YCCKH BbIUUCIIATBCA

pasnyc, KOTOpBIA 0TOOpaxaeTcs B CieyloNieM HoJie.

e Vroua: yroua Mexay AByMs COCCAHUMU IJIEMCHTAMH MACCHBA. Ycra"oBute ero PaBHBIM HYJIIO, YTOOBI PaBHOMEPHO PACTIOJIOKHUTD

3aJaHHOE KOJIMYECTBO JIEMEHTOB 10 OKPYKHOCTH.
* KoJinuecTBO: YHCIIO 3IEMEHTOB B MAacCHBE (BKJIIOYAs] OPUTMHATBHBIA KOMITOHEHT).

* BpamaTs: BpamaTh KaXablid 3JIeMEHT BOKPYT cBoel oci. Eciii He oTMedeHo, 21eMeHThl OyAyT CMelaThcst HO He OyAyT BpaliaThCs

(Haan/IMep, MpAMOYTOJIbHaA KOHTAKTHAsA IJIoIaJKa BCEraa 6y)ICT COXPaHATb TOPU30OHTAJILHOE IMOJIOKEHUE, €CJIA ITOT MapaMeETp

BBIKJIIOUEH).

13.3.3.2 [MapameTtpbl HyMepauumn

prFOBI)Ie MacCCUBbI UMEIOT TOJILKO OAWH Pa3sMep U MPOCTYIO0 (pOpMy, B OTJIMYMHU OT CETKU. 3HAYECHHE HJOCTYITHBIX NIAPAMETPOB TAKOE
K€ KaK U IJId MaCCHUBOB I10 CETKE. DJIeMEHTBI HYMEPYIOTCA 1O YaCOBOM CTPEJIKE — YTOOBI BHIIOJHUTD HyMepanuio NpoTruB YaCOBOM

CTPEJIKH, YKaKUTE YIoJ OTPHLIATE/IbHBIM.
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13.4 WN3ameputenbHbIW UHCTPYMEHT (NMMHENKa)

H3MCpI/ITCJ'II>HI>II>i HUHCTPYMEHT — 3TO HHH€fIKa, KOTOpasd UCIIOJIb3YETCA Ui BU3YAaJIbHOI'O KOHTPOJIA pa3smMepoOB U paCCTOHHI/Iﬁ Ha

[eYaTHOM IIJIaTe.

On AKTUBUPYECTCS C IOMOIIBIO KHOIIKU C I/I306pa)K€HI/ICM MTAaHTCHIUPKY IS 33 Ha HpaBOﬁ MaHeJIM UHCTPYMEHTOB, a TaKXK€ Yepe3

MeHI0 “Pa3Mepsl” ¥ ¢ TOMOIIBIO ropsiueit kiiapui (1o ymomdanuio, Ctrl-Shift-M).

IMocne akTMBaLMK MOXHO PUCOBaTh BPEMEHHYIO JIMHEWKY TOBEpPX M300pakeHHs, OHa OyleT MmocTpoeHa Ha 0a3e BHIOpaHHBIX B
JaHHBIII MOMEHT €IMHUI] U3MepeHnsl. MOKHO YCTaHOBUTh OrpaHMUYEHHe yIia, KpaTtHyio 45 rpagycam, HaxarueM kiasuimm Ctrl.

E,I[I/IHI/IL[I)I N3MEPEHUSA MOKHO MEPEKIII0YATh HE IMPEPbIBAsd pa60Ty C MHCTPYMCHTOM, UCIHOJIb3yA HA3HAYCHHOE COYCTAHUEC KJIABUIII

(o ymomrganmo, Ctrl-U).
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naBa 14

PykoBoAcTBO NO co3aaHuUIo cKkpuntos B Ki-
Cad

HpI/IMeHeHI/IC CKPHUIITOB NO3BOJIAET ABTOMATU3UPOBATH ,HeflCTBPIﬂ, BBITNIOJIHACMBIC B K1Cad, C [IOMOUIBIO A3bIKA ITPOTrPpaMMUPOBAHUA

Python.
JomomHATETEHO MOXeTe N3yunTh doxygen-TOKyMeHTaluo Ha caifte Python Scripting Reference.
MoskeTe poCMOTPeTh JOKYMEHTALMIO Ha python-mMonyiu, HabpaB pydoc pchbnew B CBOEM TepPMUHAJE.

C NOMOLIbIO CKPUIITOB MOKHO CO31aBaTh:

* IlnaruHbL: 3T0 0COOBIN THIT CKPHIITA, KOTOPBIN 3arpyxaercs npu 3amycke KiCad. Hanpumep:

— MacTep nocaxo4HbIX MeCT: [IOMOraeT CO3aBaTh IOCAJOYHBIE MECTa IPOCTHIM 3aMl0JHEHUEM apaMeTpoB. CMOTPUTE COOTBETCTBYE
paznen Mactep nocaJjouHbIX MECT HHUXKE.

— CuutbiBanue/coxpanenne ¢paiioB (naanupyemcs): O3BOJAT MOJIb30BATEIAM CO3AABATh IVIATMHBI U1 SKCIOPTa/UMIIOPTA
(pailyioB npouynx popMaToB.

— JeificTBMs (mecmupyemcsi): O3BOJNAT CBA3bIBATh COOBITHS C 3aIlyCKOM CKPMITA, JOOABJISATh HOBBIE JIEMEHTBHI MEHIO MU

naHeJiell UHCTPYMEHTOB.

® CKpI/IHTbI KOMaHIIHOﬁ CTPOKH: CKPUIITHI, KOTOPBIE MOKHO BBITIOJIHATH B KOMaH}]HOﬁ CTPOKE, 3arpyiKaTh IJIaThl LI 6I/I6J'II/IOT6KI/I,

HU3BMCHATHb UX U (bOpMI/IpOBaTI) I/I306PEDK6HI/IH WJIN HOBBIC IJIATHI.

B xomaHIHOH cTpoke OyaeT MOoKa3aHO MpeaynpekaeHne, yTo U3 Beex npriokennil makera KiCad, ckpumnTsl mognepxuBaloTCs

Toseko B Pcbnew. B Oynymiem takke rutaHupyercst nmogaepskka ckpunrtoB 1 B Eeschema.

14.1 O61bekThbl KiCad

API (armapaTHO-IPOrpaMMHbIN HHTEP(]ENC) CKPUIITOB OTpaKaeT BHYTPEHHIOI CTPYKTYpY Koja Pcbnew. I taBHbIM 00bEKTOM sIBJISIETCS
BOARD (rnieuaTHas riata), KOTOPbIA COAEPKUT HAOOp CBOKCTB, a Takxke MODULE (niocagounsie Mecta), TRACK/VIA (mopoxku/
nepexoansie otBepctusi), TEXTE_PCB (wagmucu), DIMENSION (pa3mepsl), DRAWSEGMENT (rpacduueckue nunum). B cBoio
ouepenb, 00bekT MODULE conepxut 06bektsl D_PAD (koHTakTHBIE momankn), EDGE (koHTYpHI) U T.1I.



https://www.python.org/
http://docs.kicad-pcb.org/doxygen-python/namespaces.html
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* Cwmortpure paznen BOARD Huke.

14.2 0630p ocHoBHOro API

Bcé API u3 Pcbnew conepsxurcs B Moayste “pcbnew”, HanmcaHHoro Ha si3bike Python. @ynkims GetBoard() Bo3Bparaer oObeKT
TMeYaTHO! IIATHl, OTKPBITON B JaHHBII MOMEHT B peakTope. [Tosie3Ha npy BHIIIOJHEHNN KOMAaH[, 13 MHTET PUPOBAHHON KOMaHJHON

06010y Pcbnew Wity /17151 TUIAarMHOB, BHITIOJIHSIIONMX PA3JInYHbIe IeHCTBUS.

14.3 3arpy3ka u coxpaHeHue nnarbl

* LoadBoard(filename): 3arpyxaer miaty u3 ykazanHoro ¢aiina u Bo3Bpaiiaet oo0bekt Triia BOARD, hopmar aiina onpenaensieTcst
TI0 PaCUINPEHHMIO.

» SaveBoard(filename,board): coxpansier 00bekT THa BOARD B ¢haiin, o pacimpenuio aiina onpeaensercs (popmar 3anmcu.

* board.Save(filename): To e 4TO U NMpebIAYyINEe, HO BHI3BIBAETCS METOJ] U3 caMoro oobekTa Trna BOARD.

B npuBeéHHOM NpuMepe 3arpykaeTcs mjiaTa, CKpbIBalOTCs BCe 3HAYEHNs, a 0003HAYeHUs 0TOOpaKalTCs

#!/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) # CXPBITH 3HAUYEHHE

module.Reference () .SetVisible (True) # mokxasaThb ofo3HaueHUEe

pcb.Save ("mod_"+filename)

14.4 T[lepeuncneHue n 3arpyska 6ubnuorek

Ilepeuyncauts OMOJINOTEKH, II0CAT0YHbIE MECTA, KOHTAKTHBIE IUIOIIAAKH

#!/usr/bin/python
from pcbnew import *

libpath = ”/usr/share/kicad/modules/Sockets.pretty”

print ”>> enumerate footprints, pads of”,libpath

# 3arpysuTh NOOXONLWHHE [NAardvH Oid YTEeHHd/3amnucu OUONHOTek B dopMmaTe .pretty
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# (comepxamux [OCaNOYHEIE MecTa B ¢dopmarte .kicad_mod)
src_type = IO_MGR.GuessPluginTypeFromLibPath( libpath );
# 3aMeTka: MOXHO MNPYMO ykasaTb Tun oubnumorexu I0_MGR.PluginFind( IO_MGR.KICAD )

plugin = IO_MGR.PluginFind( src_type )

# BrIBeCcTH MM THINA NuaruHa: (mng dopmarta .pretty monxHo BriBecTH "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)
# BBIBECTH COKpPamEHHOE HMd [NOCALOYHOIO MecTa
print name # uMd, comepxameecd B 3arpyXeHHOH OubinHoTexe
# 3aTeM crnemyoT mond O0O3HAUYEHHd, 3HAUEHHd M CTPOKA OMIHCAHHY:
# [OMHHMTE, TEeKCT 3HaueHHd U OOO3HAUEHHUd BPEMEHHBH, OT OyILeT 3aMeHEH 3HaUYeHUIMH
# M3 XOMIOHEHTa CXEeMbl NPH CYHTHIBAHHUH CHOHCKA LeNeH.

print ” ->", fp.GetReference(), fp.GetValue(), fp.GetDescription ()

# BrIBeCTH HHOPOPMALIHIO O KOHTAKTHOM mnnomanke: GetPos0 () BoaBpamaer
# HOonoOXeHWe KOHTAKTHOM MNNOMALKH [0 OTHOMEHHIO K IOIOXEHHIO MOCANOUYHOIO 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”

mn

print

14.5 BOARD

Hanee npuseneno onucanue oobekta BOARD, ocHoBHOTro 00bekTa B pcbnew KiCad.

BOARD conep)ut HabOp CIIMCKOB OOBEKTOB, K KOTOPHIM MOKHO MOJTYYHUTh TOCTYII C TIOMOIIBIO CIIEAYIONIIX METOA0B. OHM BO3BPAIIAIOT

NIepeuncIIsieMble CIIMCKH, X COIEPKMMOE MOXKHO Iepeduparh UConb3yst cuHTakcuc “for obj in list:”

* board.GetModules(): Bo3BpamiaeT criricok 06bekToB THIIa MODULE — BCce nocTymHBIe TOCaovHbIe MecTa, HaiJJeHHbIe Ha

MIeYaTHOM TUIaTe.
* board.GetDrawings(): Bo3Bpaiiaer criucok 00bekToB Tiia BOARD_ITEMS — rpaduueckue 3/eMeHTbl HeYaTHOM I11AThI
* board.GetTracks(): Bo3Bpaiiaer cricok 00bekToB T2 TRACK u VIA — 10poXKU 1 Mepexo/Hble OTBEPCTHUs
* board.GetFullRatsnest(): Bo3BpaIaeT CIIFICOK CBSI3ei, HE 3aBEPIICHHBIX COeIMHEHUI
* board.GetNetClasses(): BO3BpaIaeT CIIMCOK KJIaCCOB Lienein
* board.GetCurrentNetClassName(): Bo3BpamaeT TeKyIui Kiacc renei

* board.GetViasDimensionsList(): Bo3BpaIaer CliMcok pa3MepoB MePeXOJHbIX OTBEPCTUH, JOCTYIHBIX AJIS IJIATHI
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* board.GetTrackWidthList(): Bo3Bpamaer crvicok 3HaYeHHUIT MUPUHBI JOPOKEK, JOCTYITHBIX IJIs TUIATHI

IIpumep npoBepku NaaThl

#!/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 %f” % (ToUnits(start),ToUnits (end), ToUnits (width))
else:
print ”Unknown type $s” % type (item)

nn

print
print ”LIST DRAWINGS:”

for item in pcb.GetDrawings () :
if type(item) is TEXTE_PCB:
print ”* Text: "%s’ at %s”% (item.GetText (), item.GetPosition())
elif type(item) is DRAWSEGMENT:
print ”* Drawing: %$s”%item.GetShapeStr () # dir(item)
else:

print type (item)
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nn

print

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 nn

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 lpumepsbl

14.6.1 WN3meHeHue 3a30pa Macku NasiNibHOW NacTbl AJi51 BbIBOAOB KOMMNOHEHTa

Hy)KHO HU3MEHUTDH TOJbKO BbIBO/JbI OT 1 a0 14, 15—rmou(a,u1<a TEeNnJaooTBoAa U J0JI2KHA OCTAaThbCsA 0e3 H3MeHeHHs.

#!/usr/bin/env python2.7
import sys

from pcbnew import *

filename=sys.argv[1l]

pcb = LoadBoard(filename)

# HaWTu mocamouHoe MecTo U304
u304 = pcb.FindModuleByReference ('U304")
pads = u304.Pads ()

# IlepefpaTb BCe KOHTAKTHBIE IIIOMANKH, BHIBECTH KX Tekyllee 3HaueHHe 3a3opa
for p in pads:

print p.GetPadName (), ToMM(p.GetLocalSolderPasteMargin())

id = int (p.GetPadName ())

# YcTaHoOBUTHL 3a30p paBHHH 0 Ond BCeX KOHT.HN., Kpome 15-o#

if id<15: p.SetlLocalSolderPasteMargin (0)

pcb.Save ("mod_"+filename)
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14.7 MacTtep nocago4HbIX MeCT

MacTtep nocafiouHbIX MECT COAEPKUT MHOKECTBO python-CKpUNTOB, K KOTOPHIM MOKHO MOJTYy4YHUTh JOCTYI U3 AUAJIOTOBOTO OKHA.
Eciu nuanoroBoe OKHO OTKPHITO, MOXKHO BHIOpaTh OJMH U3 CKPHUITOB, OyJET MOKa3aHO W300pakeHHe MTOrOBOTrO MOCAaI0YHOrO

MecTa. HpI/IBeHéHHI)Ie napaMeTpbl MOXKHO PEAAKTUPOBATD.

Eciu miaruHel He KOPPEKTHO padOTAIOT WM HE YCTaHOBJICHBI, MX MOCJIEAHNE BEPCUA 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 TUIarvHel 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)



https://gitlab.com/kicad/code/kicad/tree/master/pcbnew/python/plugins
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pad.SetLayerSet ( pad.SMDMask () )
pad.SetPosO0 (pos)
pad.SetPosition (pos)
pad.SetPadName (name)
return pad
def CheckParameters (self):
p = self.parameters
self.CheckParamInt ( ”"Pads”, "*n” ) # ”*” — yxaspBaeT Ha HAlHUYHEe OCOOBIX €I. H3MEepPEeHHUd
def BuildThisFootprint (self):
p = self.parameters
pad_count = int (p[”Pads”] [”*n”])
pad_width = p[”Pads”] ["width”]
pad_height = p[”Pads”] ["height”]
pad_pitch = p[”Pads”] ["pitch”]
shl_width = p[”Shield”] ["width"”]
shl_height = p[”Shield”] ["height”]
shl_to_pad = p[”Shield”] [”shield_to_pad”]
shl_from_top = p[”Shield”] [”"from_top”]
offsetX = pad_pitch * ( pad_count-1 ) / 2

size_pad = pcbnew.wxSize( pad_width, pad_height )
size_shld = pcbnew.wxSize (shl_width, shl_height)

size_text = self.GetTextSize () # BHaueHue mno IPC

# Bo3BpamaeT MNO3HLUHIO U pasMep TekcTa 3HaueHud u OOO3HAUEHHd:
textposy = pad_height/2 + pcbnew.FromMM (1) + self.GetTextThickness ()

self.draw.Reference( 0, textposy, size_text )

textposy = textposy + size_text + self.GetTextThickness()

self.draw.Value( 0, textposy, size_text )

# 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 3alHTa KOHTAKTHBIX [IIOMANOK: ClIeBa MU CIpabBa

xpos = —-shl_to_pad-offsetX

pad_s0_pos = pcbnew.wxPoint (xpos,shl_from_top)

pad_sO0 = self.smdRectPad(self.module, size_shld, pad_sO_pos, ”0”)
xpos = (pad_count-1) * pad_pitch+shl_to_pad - offsetX

pad_sl_pos = pcbnew.wxPoint (xpos,shl_from_top)

pad_sl = self.smdRectPad(self.module, size_shld, pad_sl_pos, ”0”)
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self.module.Add (pad_s0)
self.module.Add (pad_sl)

# yxasaThb TI'PAaHUIBl [TOCAMNOYHOTO MEeCTa
linewidth = self.draw.GetLineThickness ()
margin = linewidth

# BepxH4d IHUHHI

posy = -pad_height/2 - linewidth/2 - margin
xstart = - pad_pitch*0.5-offsetX
xend = pad_pitch * pad_count + xstart;

self.draw.Line( xstart, posy, xend, posy )
# HUXHIYI NUHUL
posy = pad_height/2 + linewidth/2 + margin

self.draw.Line (xstart, posy, xend, posy)
# XOHTYp NEBOH MEeXaHHMUECKOH KOHT.IINI.
yend = pad_s0_pos.y + shl_height/2 + margin
self.

self.

draw.Line (xstart, posy, xstart, yend)

draw.Line (-xstart, posy, —-xstart, yend)

posy = yend
xend =

self.

pad_sO0_pos.x — (shl_width/2 + linewidth + margin*2)

draw.Line (xstart, posy, xend, posy)
# mpaBad CTOPOHA KOHT.II.

self.draw.Line (—-xstart, posy, —-xend, yend)
# set SMD attribute

self.module.SetAttributes (pcbnew.MOD_CMS)

# NeBBIM CEerMeHT ClleBa OT KOHT.III.

xstart = xend

yend = posy — (shl_height + linewidth + margin*2)

self.draw.Line (xstart, xend, yend)

posy,
# mpaBad CTOPOHA KOHT.II.

self.draw.Line (—-xstart, posy, —-xend, yend)

# FOpHSOHTaHbHHﬁ CerMeHT Hal KOHT.III.

xstart = xend
xend = - pad_pitch*0.5-o0ffsetX
posy = yend

self.draw.Line (xstart, posy, xend, yend)

# IpaBad CTOPOHa KOHT.III.

(KOHTYpP NpPaBOW KOHT ..

OTpaxeH II0 OocHu Y)
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self.draw.Line (-xstart, posy,-xend, yend)

# BepTHKANbHBIE CErMEeHT Hal KOHT.II.
xstart = xend
yend = -pad_height/2 - linewidth/2 - margin

self.draw.Line (xstart, posy, xend, yend)

# npaBad CTOPOHA KOHT.IN.

self.draw.Line (-xstart, posy, -xend, yend)

# BaperucTpupoBaThCd B pcbnew

FPC_FootprintWizard() .register ()

14.8 [MnaruHbl gencTBun

IInarun HCﬁCTBHH MMO3BOJIAT CBA3bIBATH COOBITHUS C 3aIllyCKOM CKpI/Il'[Ta.Ha HaHHbeI MOMEHT TOJIbKO p€ain30BaHa BO3MOKHOCTb

,IIO6aBJICHI/IH JIEMECHTA HOBOI'O MCHIO.

HoBrbie 371eMeHTHI OSABIISAIOTCS B MEHIO I/IHCprMeHTBI = BHemHue IJIaruHbl.

WHcTpymeHTsl | MpaBuia NpoekTUpoBakna  Cnipaska

] gg OBHOBWMTE MASTY CO CXeMbl }I_E] j:; (ﬁ) @

[ -
1 3arpysMTe CAMCOK UEnel wn) * Macwrab 3,14

’ Buibop napel cnoése

ﬂ MpoBEPWTL NPaBINa NPOEKTMPOBAHWA

@ FreeRoute
@ KOHCONb CKpUNTOR

BHELIHME NAarvHBLL

¢ OOHOBHUTH 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 I[IONIX Ha [IeUYaTHOM Hnnate, comepxamux ' Sdates’
IOnd HUCIONBb30OBAHUY:

- JofaBbTe HAONHCh Ha MMEeUYaATHYIO HIAaTy, comepxamyio MeTky ’Sdate$’
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- 3aHyCTI/ITe IIJIIaT"MH K3 MEHIO

- larta 6ymeT aBTOMaTHuYeCcKU nobaBlieHa K TEKCTOBBIM MeTkaM (B dopmaTte YYYY-MM-DD)

e

def

def

defaults (self) :

el

dyukuuio defaults Heob6xXxOOUMO MNEPEONPEneNUThb

self.name comepxXUT Ha3BaHUE BJIEMEeHTa MEH

self.category comnepXuT Ha3BaHHE KATErOpHU NNarvHa (noka He MHCIOIb3YyeTCd)

self.description comepXuT NONHOE ONHCAHUE MNIarvHa

2

self.name = ”"Add date on PCR”
self.category = "Modify PCB”

self.description = "Automatically add date on an existing PCB”

Run (self) :
pcb = pcbnew.GetBoard()
for draw in pcb.GetDrawings () :

if draw.GetClass () == ’'PTEXT':

txt = re.sub(”\$date\$ [0-9]{4}-[0-9]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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