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Introduction to KiCad Version 8

KiCad - sT0 IporpaMMHBIN KOMILJIEKC C OTKPBITBIM HMCXOJHBIM KOJIOM JJIS1 CO3[aHUs ITPUHITUITHATbHBIX
cxeM, ITeUaTHBIX I1JIaT, @ TAK)Ke CBI3aHHBIX C [IPOeKTUPOBaHHEeM KOMIIOHeHTOB. KiCad IToiep KuBaeT KaKk
HHTEeTPUPOBAHHBIMN IIPOIIeCC ITPOeKTUPOBaHMs, I[P KOTOPOM CXeMa U IeuaTHasl IIJIaTa pa3pabaThIBarOTCI
OJTHOBPEMEHHO, TaK U UX peaKTUPOBAaHUE I10 OTNEIbHOCTH JIJI1 0COOBIX cirydaeB. KiCad Takoke COLEpIKUT
HeCKOJIbKO MHCTPYMEHTOB, IIOMOTalIMX B IIPOEKTHUPOBAaHUU CXeM U IleYaTHBIX ILJIAT, TaKuxX Kak PCB
KaJIbKYJIITOP JIJI1 OIIpefiesleHUsl 3JIeKTPUUeCKUX CBOMCTB 3JIEMEHTOB CXeMbl, Gerber-mpoCMOTPIIUK [T
IIpOBepPKH (ailyioB HCIOJb3yeMbIX B IIPOM3BOJCTBE IIeUaTHBIX ILIAT, 3D-IIPOCMOTPIIMK I
BH3yaJIM3alliX TOTOBOM ITe4aTHOMU ILIAaThl, a TakyKe BCTPOeHHBIN SPICE-CHMyJsATOp /IS HCCIe0BaHUS

paboThI cxem.

KiCad paboTaeT Ha BCeX OCHOBHBIX OIIePAIlMOHHBIX CHCTEM M Ha KOMIIBIOTepaxXx CaMOM pasHOU
KoHuryparuu. IlognepskuBaeT paspaboTKy MHOTOCJOMHBIX IT€YaTHBIX IIIAT (40 32 CJI0EB) U MOJKeT
HUCII0/Ib30BAaThCA B IIPOeKTax JIro00o# caokHOCTH. KiCad paspabaTbiBaeTcl KOMaHIOM 3HTY3HacTOB H3
YucIa WHKeHepOB-IIPOIPaMMICTOB U WH)KEHEPOB-3JIEKTPOHIIMKOB CO BCEr0 MHPA, IleJlb KOTOPBIX -
co3maHue CBOOOLHOIO IIPOTPaMMHOIO 06ecliedeHUsl C OTKPBITHIM HCXOLHBIM KOJOM IIPUTOLHOIO [JIS
IpodeCcCHOHAIBHOTO ITPOEKTUPOBAaHUA U paspab0TKU 3JIeKTPOHUKH.

The latest documentation for KiCad is available at https://docs.kicad.org. This document applies to KiCad
version 8.0.

3arpyska u ycraHoBKka KiCad

KiCad paboTaeT Ha MHO’KECTBE OIIepallMOHHBIX CHCTeM, BKIrodasg Microsoft Windows, Apple macOS u
OO0JILIITMHCTBE PACIIPOCTPaHEHHBIX AUCTPUOYTUBOB Linux.

IocsieqHUEe BEPCUU UHCTPYKIIUM 110 YCTAHOBKH, a TaK)Ke CChIIKHU 711 3arpysku KiCad MO’KHO HaWTH I10
anpecy https://www.kicad.org/download/. 3TH MHCTPYKIIUU He BKJIIOUEHBI B JaHHOE PYKOBOJCTBO, TaK KaK
CO BpeMeHeM OHU KOPPEeKTHUPYIOTCI U U3MEHSIIOTCS [IJI aKTyaJIbHBIX Bepcuii OC.

CrabmiabHble BbINYCKH KiCad cosparoTcad IIepUOSUYECKH B COOTBETCTBUU C
OJINTUKOM BEINTyCKa cTabmabHBIX Bepcuil KiCad. HoBbIe BO3SMOKHOCTH, IIPEXKEe YeEM
OIIaCTh B CTAOMJILHBIN BBIITYCK, CHavYasIa 00aBJIAIOTCI B BETKY Pa3paboTKU. EC/IM BBl
XOTHUTEe BOCIIOJIB30BAaThCS STUMH BO3MOKHOCTSIMM W IIOMOYb B KX TeCTHPOBaHUH,

IMPORTANT  ckavaiiTe II0CJIeHIOI HOYHYI0 COOPKY JJIA CBO e IIaTPopMbl. HOUHBIEe COOPKH MOTYT
coZleprKaTh OIMMOKH, TaKKe KakK II0BpeKneHHe (ailioB, TeHepaliusi HeKOPPeKTHBIX
Gerber-¢paiizioB U T.JI., HO I1eJib KOMaH/[bl paspaboTuynkoB KiCad coXpaHUTH BeTKY
paspaboTKH IIPUTOJHOM [JId MCIIOJIb30BAHMA, HACKOJIBKO 3TO BO3MOJKHO IIpHU
paspaboTKe HOBBIX QYHKITUMI.

IHogmeprkka

Ecm Y BaC UMEIOTCA U1 €H, 3aMe€YaH A, BOIIPOChI UJIX IIPOCTO HY?>KHA IIOMOITIb:

® TlocetuTe oduraabHbIN GopyM I10ab30BaTesei KiCad, 3T0 0WIMYHOe MeCTO JJId 00IeHUS C IPYTUMU
11oJib3oBaTessiMU KiCad ¥ 1osrydeHUs: IIOMOIIH.

¢ [IprcoeUHSMTECH K HalleMmy coobiiectBy B Discord mm IRC ajsi o6IIeHHSI € I10JIb30BaTesIMU U
paspaboTurKaMU B pealbHOM BpeMeHH.


https://docs.kicad.org/
https://www.kicad.org/download/
https://dev-docs.kicad.org/en/rules-guidelines/release-policy/
https://forum.kicad.info/
https://www.kicad.org/community/chat/

ITocetute Be6-cautT KiCad ¢ o6yuarormmu pecypcamu co3LaHHbIMU coobiiectBoM KiCad.


https://www.kicad.org/help/learning-resources/

OCHOBHBbIE IIOHATHSA U pabounii mpoiecc

TunmuHeIl pabounii mporiecc B KiCad cocTOUT U3 [ByX 0CHOBHBIX 33/ia4: PUCOBAHUS CXeMbl U Pa3BOIKU
I1eYaTHOM IIJIaThL.

CxeMma - 3TO CUMBOJIbHOE IIpefCTaBJIeHUe 3JIeKTPUYECKOH Ilelld: KaKHe HCII0/Ib3YI0TCI KOMIIOHEHTHI 1
KaKye COoefMHEeHMUs MeKIy HUMHU BBINIOJIHEHBl. CUMBOJIBI CXeMbI - 9T0 MHEeMOHHWYeCKHe KH300pakeHUs
JIEKTPOHHBIX KOMIIOHEHTOB B CXeMe, HallpUMep, 3UIs3ar WK IIPAMOYTOJIBHHUK U1 Pe3HCTOpa WA
TpeyroJbHUK [uid OV. Cxema COZEpP)KUT CHUMBOJIBI [JI1 KaKIOro KOMIIOHEHTa paspabaThbIBaeMOro
3JIEKTPOHHOTO YCTPOMCTBA U IIPOBOJHUKH, COEAUHAIOIE KOHTAKThI 3TUX CUMBOJIOB. O6GBIUHO, CHavaIa
pucyeTca cxeMa, a 3aTeM JielaeTcsd PasBo/iKa I1eYaTHOM I1IaThL.
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I1y1aTa - 3T0 PU3MUecKas peaar3aliisi CxeMbl, Ha KOTOPOH pasMelrieHbI I10CaloUHbIe MeCcTa KOMIIOHEHTOB U
MeZHbIe OPOJKKH, CO3[al0lFe COeUHEeHHs, OIIMCaHHble B cxeMe. IlocafouHble MecTa IIpejCTaBJIIIOT
co60¥ HabOp MeIHBIX ILIOIIAZ0K, KOTOPhle COOTBETCTBYIOT QU3MUYECKHMM BBIBOZAM KOMIIOHeHTa. IIpu
HM3TOTOBJIEHUM UM COOPKe ITeUaTHOM ILIaThl HEIIOCPEJCTBEHHO K HHUM U ITPHUITAUBAIOTCI 3JIEKTPOHHBIE
KOMIIOHEHTHI CXEMBI.

¢ DENECRrS,

KiCad mMeeT OThe/bHBIE OKHA [JII PUCOBaHUA cXeM («PeakTop cXem»), pasBOAKHU ILIaT («PemakTop
IIeYaTHBIX IIAT»«) U PefaKTUPOBaHUSA CUMBOJIOB U IIOCaJOYHBIX MecT («PemakTop CHUMBOJIOB» U
«PelakTop II0Caf0UYHBIX MecT»»). KiCad mocrasiigeTcs ¢ 60JIbIION OMOIMOTEKOM BBICOKOKaUeCTBEHHBIX
CHUMBOJIOB M IIOCaJOYHBIX MeCT, CO3JaHHBLIX II0JIb30BAaTe/sIMHU, HO BBl MOJKeTe JIETKO CO3ZaBaTh
COOGCTBEHHBIe CHUMBOJIBI M IIOCAZ0YHBle MecTa IJIM, IIpU HeO0O0XOLUMOCTH, PemaKTHpOBaTh YiKe

CYIIIeCTBYIOIITHE.



HakoHer, BayKHO ITOHUMaTh, uTo B KiCad peanm3oBaHa IPOEKTHO-OPHUEHTHPOBAHHAsA CxeMa pabOoThL
ITpoexT KiCad 3T0 KaTajor, B KOTOPOM XPaHUTCI Gakl IIpoeKTa, Gaijibl CO CXeMOI, MaKeTOM ILJIaThl U, 110
HeOOXOQUMOCTH, IOPYTMMU COIIYTCTBYIOIIMMU GaiylaMM, TaKMMKU KaK OHOIMOTEKH CUMBOJIOB U
I10CaJ0YHBIX MeCT, JaHHBIX [JI1 MOJeJUPOBaHusa, HHQOPMaLKd O 3aKyIlIKaxX M T.J. MHOIMe HacTpPOUKH,
CBsI3aHHBIE C IIPOEKTOM, BKJIFOUas KJIacChl ITelleM M IIpaBIJIa IPOEKTHPOBAHUS, XPaHATCI Ha YPOBHe
mpoekrTa. VimeliTe BBHUJY, YTO OTKPBITHE IIJIATHl BHE CBS3aHHOIO C HeM IIpOeKTa MOXKeT IIPHUBECTH K
OTCYTCTBUI0 MHQOPMAIMU O KOMIIOHOBKHU 3JIEMEHTOB IMJIM He COIVIACOBAHHOCTHU CO CXEMOM, II03TOMY
00s13aTeJIbHO XpaHUTE BCe Qaiiiibl, CBsI3aHHBIE C IIPOEKTOM, BMeCTe.



Pab6ouyuii mpoiecc IPoeKTUPOBaHUS IIeYaTHOM IUIAThI

Kak mpaBmiIo, cHavajla pHCyeTCs OpUHIIUIHUAIbHAA cXeMa. JTO 03HAuvaeT, YTO Ha CXeMy A 00aBJITIOTCS
CUMBOJIbI ¥ PHUCYIOTCI COeTUHEHHS MeXNy HUMH. ECTM HeoO0XOJWMble CHUMBOJIBI OTCYTCTBYIOT B
O6MOIM0TEKAX, TO II0JIb30BAaTEIb MOYKET CO3/LaTh UX CaMOCTOATe/IbHO. Ha 9TOM aTame TakyKe BHIOUPAIOTCA
ocCafiloyHble MecCTa I KaKIoTo KOMIIOHEHTa U, IPU HeOoOXOJHMMOCTH, CO3[AI0TCSI COOGCTBEHHBIE
rmocajiouHble MecTa. [locjie 3aBepITieHusT paspaboTKU CXeMbl M IIPOX0’KIeHUS IIPOBEPKU JTeKTPUUECKUX
npaBw1 (ERC) mHPopMaIsd 0 cxeMe IIePeHOCHTCSI B pefaKTOp IleYaTHBIX IJIaT, U HauMHAeTCs ee
pasBojKa.

CxeMa OIIHCHIBaeT, KaKve KOMIIOHEHTHI IIPUCYTCTBYIOT B YCTPOMCTBE M KaK OHU ITOIKJIIOUEHBL; PeJJaKToP
IIeYaTHHIX ILJIAT HCIOJIb3YeT 3Ty MHPOPMAITUI0 A1 00JIerdeHUsT KOMIIOHOBKH W IIpelOTBPAIleHUS
HECOBIIQJIEHUM MeXKIy CXeMOM U IleyaTHOH IutaToil. IIporjecc pasBOJKH TpeGyeT TIATEIHLHOTO
pasMereHHs KaKI0To II0Ca[O0YHOTO MeCTa Ha Iuiare. [locae pasMelieHHUss KOMIIOHEHTOB, MEXKTY HUMH
IIPOKJIAJBIBAIOTCS MEHBIE JIOPOXKKU C YUETOM COeUHEHUH, YKa3aHHBIX B CXe€Me, a TaKKe JPYTUX
JIEKTPUYECKHX I1apaMeTpOB, TaKMX KaK COIIPOTHUBJIEHHE [OPO>KeK, TpeboBaHUS K YIIPaBJsIeMOMY
HIMIIe/IaHCY, IIepeKpecTHIe IIOMeXH U T.1I.

Yacro, y»Ke II0CJIe Hayasla pasBOAKH ILIAThl, BO3HUKaeT He0OX0JUMOCTb OOHOBUTH IIPUHITUIINAIBLHYIO
CXeMy - 3TU U3MeHeHHs MO>KHO JIETKO IIepeHeCTH B IIPOeKT IIaThl. IHOTa 6hIBaeT U 06paTHAas CUTYaIlHs -
IIpaBKa BHOCUTCS B PpasBOAKY ILIATHI, 3TH H3MEeHeHHs TakKe MOIYT ObITb IIepeHeceHBl B
MPUHITUNTHAIBHYI0 CXeMy. JTUM 06eclieqrBaeT COIVIACOBAaHHOCTb CXeMbl M ITeUYaTHOM IIJIaThl Ha BCEM
aTarle IIpoeKTUPOBaHUSL.

Korma pasBomka ILIaThl 3aBepllleHa M OHA IIPOIIUIa IIPOBEPKY HA COOTBETCTBUE IIpaBHJIAM
ripoekTupoBaHus (DRC), TeHEPUPYIOTCSI BHIXOJHEIE TaHHBIE JJIT H3TOTOBJIEHUS IIJIATHI, IIOCJIE YeTro OHa
MO>KeT GBITH M3TOTOBJIEHA Ha 3aBO/Ie TI0 ITPOU3BO/ICTBY IT€UATHBIX I1JIaT.



Vuye6HOe mocooue YacTsp 1: [IpoekT

[lepBO€, UTO HEOOGXOAMMO C/leJIaTh IIPH Haudaje IIPOeKTUPOBAHUS, 3TO CO3JaTh HOBBIM MPOeKT. [Ipu
3arrycke KiCad oTKpbIBaeTcst MeHepKep ITpoekToB. lleskauTe ®aiti — HOBBII HPOEKT, BhIGEpeTe MECTO
Ha JTUCKe U JalTe MPOEKTY UMs, HallpUMep get-started. Y6equTech UYTO yCTaHOBJIEH Quakok Co3JaTh
HOBBIIi KaTaJIor JIs1 MPOoeKTa U HAKMUTe KHONKY COXpaHUTh. B pe3ysbTaTe, B IIOKATAIOTE C TEM JKe
MMeHEeM YTO U IIPOEKT, GYAYT CO3/[aHbl HOBbIE GpariIbl IIPOEKTa.

®Qaiin  Mpaeka Bwg hcrpymedtel  Hactpofikn Cnpaeka

Dainel npoekTa

get-started kicad_pch
get-started kicad_sch

PepakTop cxem
Pedakmuposame cxemy

PepgaxTtop cumBonos
Pedakmuposame GuBauomery cUMEoA0S (2A0BasHbE U/UAU npoekma)

PegakTop neyaTHbIX nAaT
Pedakmuposome NEYOMHY NLAGMY

PepakTop nocag.mecr

Pedakmuposame Bubauomeku nocad.Mecm (2A06@A6HbIE U/LAU Npoekma)

- SO Y. §

Mpocmotp Gerber-daiinos
lMpocmompeme Gerber-ghaiiab

Mpeo6pasoBaTens M306paXKeHMIA

lMpeobpasosams U30BPEXEHUE & CUMBOA CXEMb! LAU NOCaD.MECTO HA nAGME

Pacuér napamMeTpoB NAaTkl U KOMNOHEHTOB
IMoka30mb UHCMPYMERMb 37 SHHUCASHUSR CONPOMUSASHUS, NACMHOCTIL MOKG U NPOYEZ0.

Pepaktop dopmaTHBLIX pamok
Pedakmuposame opMamHyio pamKy U OCHEEHYH HaONUCe 047 NPUMEHEHUR HA YEPMENKGX CXEMEI U MLAGIIbI

MeHegyep NAarMHOB M KOHTEHTa

¥npasnerue nakemamu us penosumopes KiCad u emoporHux paspabomuukos

KRR S8 Y W

Mpoexr: ChlUsers\Thinker\Documents\KiCad\7.0\projects\ get-started\get-started kica...  JlokankHblid KaTanor MSMEHEHNA OTCNEKHEIHOTCA

CrmeBa, Ha IlaHenu "dPalbl IpoeKTa', 0TOOpakaeTcsd CIIHMCOK (GalIoB TeKYIero mpoekTa: Gaua c
pacumpenueM .kicad_pro, 3To ¢aiiyi mpoeKTa, pais ¢ pacimpeHueM .kicad_sch aTo cxema, a ¢aiin ¢
pacumpenueM .kicad_pcb, sTo meuaTHas Iy1aTa. Bce 0HU UMEIOT 0011[ee Ha3BaHUe, COCTOSIIee U3 UMEHU
BAIllero IIpoeKTa.

Taxoke MO>KeT IIPHCYTCTBOBATH KaTaloT -backups: KiCad GymeT aBTOMaTHYeCKU CO3LaBaTh pe3epBHEIE
KOITMY ITPOEKTa IIPH €r0 COXPaHEHWH H, I10 >KeJIAHUI0, Yepe3 OIIpefieJleHHbIe ITPOMEKYTKH BpPeMeHH.
[TapaMeTpbI pe3epBHOT0 KOITMPOBAHUS HaCTpauBaloTcs B MeHI0 HacTpoiiku — HacTpoiiku... . OGmue —
Pe3epBHOE KOITUPOBAHHUE IPOEKTA.

Opening the Preferences dialog may trigger a library table configuration dialog. This
NOTE : . .
dialog is explained below.



Ceccun

[]3anomuHats oTkpbiTeie Gaibl 4N8 CNELYIOLETD 3aNycKa NPoeKTa

ABTo-coXpaHEHNE 10 = muHyT
Kon. HegasHux daiinoe: 8 =
KpanuTe dainel kawa 30: | 30 = gHei

PesepEHOE KONWPOBAHWE NPOEKTE

[] ABTomaTueckoe pesepEHOE KONUPOBaHME

I:l PEEFIEHI:IE KonHupoedaHWe NPy aETOMATHUHECKOM COXpAaHEHNK

Makcumym pesepeHBX KoNWEA: 25 3
Makcumym pesepeHBX KONWA B JEHE: 5 =

MuH. NpomMexyToK MEXLY pEIEPEHEIM KONKUp.: | 3 = mMnHyT
Makc, pasmep BCEX PEIEPEHBIX KOMWA: 100 = M6ait

B mpaBo#l YacTH OKHA IIPOEKTA PAaCIOJIOKEeHBI KHOMIKH [IJI1 3aIllyCKa PA3IMYHBIX HWHCTPYMEHTOB,
riocraBisieMbIX ¢ KiCad. IIpu 3amycke pefjlakTopa CXeM MJIH pelaKTopa ITeYaTHBIX IJIAT aBTOMATHYECKH
OTKPHIBAeTCS COOTBETCTBYIONME dalia ImpoekTa (cxeMa MM IlevaTHas IIaTa U3 TEKYILEro IIPOeKTa).
HauHUTE C OTKPBITHS PEJJAKTOPA CXEM.



Vuyeb6HOe mocooue YacTp 2: [IpuHIMnuajIbHas
cxeMa

HacTpolika Tab/Iuibl 66/ IM0TEeK CUMBOJIOB

IIpy IIepBOM OTKPBITUM pPefaKTopa CXeM IIOSBJIIETCS UAJ0TOBOE OKHO C BOIIPOCOM O HAaCTpOMKe
TabIUIIBl I00AIHHBIX OUOIMOTEK CMMBOJIOB. Tabsmita 6MOIMOTEK CMMBOJIOB yKasbiBaeT KiCad, kakue
OHOJIOTEKH CUMBOJIOB MCII0JIb30BaTh U I7je OHU paciiosoykeHbl. Ecm BMecte ¢ KiCad 6b11M ycTaHOBJIEHBI
OMOIMOTEKH 110 YMOJTYAHUI0, YTO PeKOMEHZyeTcs], BIOepUTe IIPeJI0KeHHBIN 110 YMOJYaHUI0 BApHUAHT:
KommpoBaTh Ta0IHIy I7100aIBHBIX OMO0IMO0TEK CHMBOJIOB II0 YMOJTYaHHIO (PEKOMEH/Y eTCsT).

Ecm KiCad He MOo>KeT HaUTH OMO/IMOTEKH B IIpeJII0IaraeMOM MeCcTe UX YCTaHOBKH, TO 3Ta OIIIHSA OyneT
OTK/IIOYEeHa. B TakoM ciIydae I10JIb30BaTeI0 ClIe[yeT BhIOpaTh BTOPYIO OIIMI0, KomupoBaTh TaO/IMILy
0/Ib30BaTeJIFCKUX I7I00AaJIBHBIX OMOJIHOTEK CHMBOJIOB. HakMyTe BHM3y Ha 3HA4YOK I[anmKd H
eperuTe B KaTaJIOI, YKa3saHHBIN HIDKE (3aBUCHUT OT OIIEPAaIfMOHHOU CHUCTEMBI). BribepuTe Qaiiy sym-
lib-table.

PacriosioyxeHue ¢GaiioB TabauIl 6O IMOTEK 10 YMOJTUYAHUIO 3aBUCUT OT OTIEPAITHOHHOM CUCTEMBI X MOYKET
MEHATHCS B 3aBUCHMOCTH OT MecTa YCTaHOBKU. HibKe IpHBe/leHbl 3HaUeHUS 110 YMOJTYaHUI0 JIJIT K&K oM
OIIePaIlMOHHOM CUCTEMBL:

®* Windows: C:\Program Files\KiCad\8.0\share\kicad\template\

® Linux: /usr/share/kicad/template/

e macOS: /Applications/KiCad/KiCad.app/Contents/SharedSupport/template/

KiCad Bbun 2anyLLeH BNepBbIE, MCNONE3YA HOBYHD TaGNKULY GuBanoTer cumeon Ana
ynpaenedna BuBnnortekanmn. Ytobe KiCad nonyunn goctyn k BuBnnoTekam cCUMBON, HY#HO
HacTpoWTe rnoBaneHyrs Tabauyy BubanoTer cumecn. BelBepute ogHy U3 onunii cHA3Y.

Ecnu He yeepeHBl YTo EBIBPATE, MCNOAL3YATE BAPWAHT N0 YMOAYAHNHD,

(®) Konupogate rnofaneHyo Tabanly GUBANOTEX CUMBEO N0 YMONYaHI (PEKOMEHIYETCA)
i (O KonupoeaTe nons3oeatensckyto rnoBansHyto Tabanuy BUBAMOTEK cMMEDA

| (O Cozpate nycryto rnoBansHyto TabBauuy BBAnoTex cMEon

BriGpate ¢ain rnobaneHol TaBanuel BUBANOTEK CUMBON:

ChProgram Files\KiCad\7.0share/kicad/template\sym-lib-table OBzop

OCHOBBI pa0oTHI C peJaKTOPOM CXeM

Jia IIepeMeIneHyss 110 CxemMe HaKMUTe CPEeIHIOI0 WM IIPAaBYH0 KHOIIKY MBIIIMK W IIepeTainuTe ee.
VBeymmueHue 1 YMEHBIIIEHHE macrrraba OCVYIIECTBJISIETCA C IIOMOIIBI0 KOJIECHKA MBINTHA MJIM KJIaBHUII F1 | 1
r2 . [Tosib30BaTesIsIM HOYT6YKOB MOJKeT OBITH I10JIE3HO M3MEHUTH yIIpaBJIEHHE€ MBIIBIO TaK, 9yT0OBI OHO

JIydllle IIOAXOUJIO [IJIA CEHCOPHOM ITaHe IH; YIIpaBJeHre MBIIIBLI0 HacTpanuBaeTcd B MeH0 HacTpokku —
HacTtpoiixu... - MbIIIIb ¥ CEHCOpPHAas IIaHeIb.
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Ilo ymosuanuio B KiCad BxiIOUeHa HacTpoWKa MBI IleHTpHpoBaTh IO Kypcopy IIpH
MacIrradupoBaHun. [Ipy BKIIOUEHUH 3TOM QYHKITUM KypCOp MBIIIM aBTOMAaTHUeCKHU IIepeMeIrnaeTcs B
IeHTp 9JKpaHa IIpM VBEJWYEeHUW WM yMeHbIIeHHWH Macirraba. TakuMm obpas3om, o06sacThb
MacIITabupoBaHUA BCeIZa OCTaeTcd B IleHTpe. JTa (QyHKIIMA HeoObIYHA, HO MHOIHE II0JIb30BaTeJH
Haxo[gT ee II0JIe3HOM, KOITa IIPHUBBIKAIT K Hell. [Ionpo6yiTe yBeJMYUTh WM YMEHBIIUTH MaclIrad
KypCOPOM MBI B PasJMYHbIX 00J1acTdX JvcTa. ECIM IoBefleHHe MacIITaOMpOBaHUS 110 YMOJIYaHUIO
Hey[00HO, OTK/IIOUNTE 3Ty QYHKIIHIO B HACTPOHKAX.

Hacrpoiikn *

. OBLme

.. MbILLUb M CEHCOPHA NaHEND MaHopamupoBaHue 1 macluTab

. [opaune knaenwum

Mo LleHTpMpOBATE MO Kypcopy NpW MaclUTaBupoBaHmm []NaHopamupoBaTs npu nepeMeLLeHn obbexTa

- VIHpopMayma
[ Yexopenroe maciutabip i1

[ PeaakTop cumeonoe

&l Pegakop cxem CKOPOCTD CMEHDBI MacLLITaBa: ABTOMaTUHECKN CKOPOCTE NAHOPaMMPOBaHIA: '

[ PeaakTop nocag.mect

- PeaakTop nedatHex nnat

& MpocmoTpuymk 30 MepetackneaHne

- MpocmoTtp Gerber-daiinoe

- PeaakTop dopmathsix pamok MepetackneaHne nesoii kHonKoi: MepeTaLymTs EIBpaHHEIE DEBEKTEL, ECN HE BEIGENEHO — HOPMUPOEaTE 0BNACTE BEIGENEHNA

. MEHEZKED MNBrMHOB W KOHTEHTA
TMepeTackneaHme cpeaHeil kHonkoit: | MaHopamupoBaHne o
TNepeTackneaHne NPaecii kHonkoii: | MaHopaMupoBaHue v
MpokpyTka

BEpTHKEJ'IbH 3A NPOoKPYTEE C NOMOLLERD CEHCOpHOﬁ A3HEAW AW KSNeCd MbILLAL

. Ctrl Shift Alt HO)"MOJ'IHEHHI‘O,{U'IH MBILLK

Macwitabuposate: ® Q Q Q Me yMon4aHuio 408 CeHCNaHenn
HEHOPEMHPOBETb BEEPX.I"BHHBI o O @ O
nEHOpEMHpOBETb BJ'IEEO.I"’BI'IPEBOI O @ O O

[J NaHopamupoBaTs BneBo/BNPasa NpH rOPUSOHTANEHOI NPOKPYTKE

Chpocnte 'Meile 1 cEHCOpHEA NaHENE' NO YMOAYAHWID OK Otmena

The toolbar at the left side of the schematic editor screen contains basic display settings. The toolbar at the
right side of the screen contains tools for editing the schematic.

JUta 6osbIIIMHCTBA MHCTpYMeHTOB KiCad ji60 HasHaudeHb! "TOpSYre KJIABUINMM' 110 YMOJYaHUIO, JIHO0
MOJKHO HasHAUMTh I10JIb30BaTe/IbCKUe "TopsAYre KIaBUIm'". UTo6bI IIPOCMOTPETH BCe TOpsgurie KIaBHIIIH,
nepelguTe B MeHI0 CipaBKka — CIIMCOK rOpsYMX KIaBHIIL... [Opsurie KJIaBUIIM MOKHO HU3MEHUTH B
paszgesie Hactpoiiku — HacTpoiiku... - T'opssurie KJIaBUIIIH.

HacTpoiika j1ucra cXxeMbl

IIpexxme yeM HayaTb PHUCOBAThL CXeMYy, HEOOXOJHMMO HACTPOMTHL CaM JIMCT cXeMbl. HaxmurTe Pair —
ITapamerpsl aucra. /JaiiTe cxemMe HasBaHUe U yCTaHOBUTe naTy. ECIM XOTUTe, TO MOJKETe HM3MEHUTe
pasMep JIicTa.
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HacTpoiikn ancra X
NMacr MopmaTHan pamea
Pazmep:
Taiin
A4 210x 297 | =
Opnentaums: OcHoBHan HagNKCE
lopuzoHTaNEHD
Yucno nuctoe: 1 Homep nncta: 1
MonezopaTensCkMiA pasmep:
BricaoTa: 2754 i lata: | 2023-08-01 | P |02,03,2{)23 [] Ana ecex nuctos
Wupwna: | 4318 i Homep usm.: | 0 | [] Ains ecex ancros
[]/ina Bcex nucTos HawnmenosaHne: | Hauano npoekra B KiCad 7.0 | [] Ana ecex nuctos
Oprannzayua: | | [] Ana ecex nuctos
ey Kommentapui 1: |

(JeunmaneHeli Homep)

Kommentapui 2
(PaspaGoTan)

Kommentapuii 3
(Mpoeepun)
Kommentapuii 4
(¥Teepgun)
Kommentapuid 3
(T, koHTR.)

Kommentapuii &
(H. koHTp.)

Kommentapuid T:
Kommentapuii &

Kommentapuii &

[] Ana ecex nuctos
[] Ana ecex nuctos
[] lna ecex nucros
[] lna ecex nucros
[] Ana ecex nuctos

[] Ana ecex nuctos
[] Ana ecex nuctos
[] Ana ecex nuctos

[] Ana ecex nuctos

0K OTmeHa

/loGaBIeHH e CHMBOJIOB B CXeMY

Start making the circuit by adding some symbols to the schematic. Open the Choose Symbol dialog by
clicking the Add Symbols button :I;- on the right side of the window or pressing A .

This action will trigger the Footprint Library Table Setup dialog if it has not already been triggered. This
dialog is equivalent to the Symbol Library Table Setup dialog explained earlier, but for footprints instead of

symbols.

CHOBa BbIOEpPUTE BapHUaHT I10 YMOJTYaHHI0: KomupoBaTh II00a/IbHY 0 Ta0/IHITy OMG/IHOTEK MOCAJ0UYHBIX
MecT M0 yMo4aHUI0 (peKoMeHayercst). ECl aTa ONITUS OTK/IIOUEHA, BHIOEpPUTe BTOPYIO OIIITUIO:
KonupoBaTh I7I00a/JIbHYI0 NO/JIH30BaTeIbCKYI0 TAaOJIHIy OHOJIMOTEK MOCAaJOYHBIX MecT. HakMmuTe
BHHM3Y Ha 3HAUOK IIAllIKU U IlepeHIUuTe B KaTajIoOl, YKasaHHBIM B WHCTPYKITUU 110 HACTPOUKe TaOIUITHI
6rbIMoTeK CUMBOJIOB. BeibepuTe ¢arin fp-lib-table 1 HaxkmMuTe KHOTIKY OK.

B nmuamoroBoM OKHe «BBIGOpD CHMBOJIa» II€peUHCIEHBI [IOCTYIIHbIe OHOIUOTEKH CHUMBOJIOB U
coZleprKaliecs B HHUX CHMBOJIBI KOMIIOHEHTOB. OCHOBHBIE YCTPOMCTBA, Takhe KaK IIacCUBHBIE
KOMIIOHEHTBI, THUOAbl U APyrhe OOIe CHUMBOJIbI, HaxXxoaaTcd B OubauoTeke Device. KoHKpeTHBIE
YCTPOMCTBA, HAITPHUMED, OIIpe/leJIeHHBINM CBETOIUO/T, MOTYT HaXO/TUTHCS B IPYTUX OUOIMOTEKAX.

[IpoxpyTuTe BHU3 [0 OHMOIMOTEKH Device, pacKpoIiTe ee U BblOepuTe cuMBOJI LED . Haxxkmure OK, 3aTeM
KJIMKHUTE MBIIIBIO ellfe Pas, 9YToObI IIOMeCTUThL CHMBOJI Ha CXeMY.

12



Q> duastp

[tem G D
Lamp_Meon

LED
LED_ABGR -~

LED_ABRG M

LED_AGER M

LED_AGRE L E D
LED_ARBG

LED_ARGE
LED_BAGR
LED_BARG

LED_BGAR
LED_BGEKR w

Her nocag.MecTa Nno yMond4aHuH =

LED
Light emitting diode

Knwoueewie cnoea: LED diode yKa3aHo nocag.mMecto

Reference D7

Footprint
L

L ]

BeiGpate B oBo3pesaTene [] PazmecTiTe HECKoNBKD KON PasmecTuTe BCe YacTk e

[Jasiee mo6aBbTe TOKOOTPAaHUUUTEILHBIN Pe3ncTop. [JIs 3TOr0 CHOBA BEPHUTECH K BHIOOPY CUMBOJIOB, HO
Ha 3TOT pa3 MonpoOyiTe HAWTH Pe3UCTOP, BBeSA R B I0Jie QUIIbTpa B BepxXHel yacTh. U cHoBa 0oH OyzeT
HalfieH B 6u6moTeKe Device. KOMIIOHEHT R IIpeficTaBJiieT COO0M IIPSIMOYTOJILHBIN CMBOJI pe3UCTOpa
B ctrte MIK. /lyia mmoJsib3oBaTesiel, IIPefIIOUYUTARIIMX CUMBOJI 3Ursara B cTuie ANSI, TakyKe T0CTYIIeH
cuMBOJI R_US . BeIGepuTe CUMBOJI pe3UCTOPA U I00aBbTE €TI0 B CXEMY.

W HakoHell, 106aBbTe OaTapeMKy [AJIs1 IIUTAaHUSA CBETOAHOMA. B 6ubaroTeke Device COMEpPKUTCI
COOTBETCTBYIOIIIUU CUMBOJI Battery_Cell.

R1
R_US

® D1
+ BT1 LED
Battery_Cell G >
T A
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Bp100Op U IIepeMelieHr e 00HEeKTOB

Tenepb agregyeT rpaMOTHO PACIIOJIOKHUTE CMMBOJIBI OTHOCUTEJIbHO APYT APYTad, HAIIpHUMeED, KaK II0Ka3aHO
Ha KapTHUHKEe HIKe. ,[[JIH 9TOT0 CMMBOJI HY>KHO BBIJICJINT, IIPU HEO6XO,I[I/IMOCTI/I IIOBEPHYTH U IIEPEMECTUTH

% R_US
%\, LED

In KiCad 8.0, objects are selected by clicking on them. Additional objects can be added to the selection with

Ha HY?>KHO€ MeCTO.

+ BT1
Battery_Cell

shift +click, or removed with ctrl + shift +click (macOS: | cnd |+ shift +click). You can toggle an item’s
selection state with  ctrl +click (macOS:  ¢md +click).

Taxoke BO3MO>KeH BBIOOP 00beKTa C IIOMOIIBI0 GYHKIIUU BhI/leJIeHUs IIepeTacKuBaHueM (HaXkaThb JIEBYIO
KHOIIKY MBI M, He OTIIycKas ee, 0OBECTH CHUMBOJI); IIPH BBIIeJIEHUM MBIIILI0 (JIeBa HalpaBo
BBIOMPAOTCI 00BEKTHI, [I0JTHOCTHI0 3aK/II0UeHHbIe B II0JIe BbIJleJIeHUs, a IIPYU IlepeTacKUBaHUM CIIpaBa
HaJIeBO - 00BEKTHI, YaCTUYHO 3aK/II0UeHHBIE B 1101 BhIiesieHUs. C IOMOIIIBI0 KJIABHUIIL | Shift || Ctrl + shift
U Ctrl MO>KHO J,00aBJISATh, yOUpaTh MJIH IIepeK/I0YaTh BhI/leIeHre COOTBETCTBEHHO.

O6paTtuTe BHUMaHUe, YTO MOKHO BBIZI€JINTH BECh CUMBOJI (IIIeTYKOM MBI Ha caMOM popMe CMBOJIA)
WIN BBIIEJIUTH TOJILKO OJHO TEKCTOBOE II0JIe B CUMBOJIe 6e3 BBIfle/IeHUs OCTa/JIbHOM YacTH CHMBOJIA
(IesTUKOM MBI Ha TeKCTe). ECIM BBIZIEJIEHO TOJIBKO TEKCTOBOe II0JIe, TO BCe [eHCTBUA OyLyT
IIPOU3BOSUTHCS TOJIBKO C BBIIEJIEHHBIM TEKCTOM, a He C 0CTa/IbHOM YacThI0 CHMBOJIA.

[IepeMelrieHHE BBIIeJIEHHBIX 00HEKTOB OCYIIECTBIIIETCI HAKaTHEM KJIABHIII M , a BpallleHue - R . [t
IepeMeleHusT 00HeKTOB MOYKHO TaKKe HCII0JIh30BATh TOPSUYI0 KJIABHINY G (mlepeTackuBaHue). [Ipu
IlepeMellleHUH He IMOJKIIOUEeHHBIX CHUMBOJIOB KJIABHUIIM G| ¥ M| BeRyT cebs OJMHAKOBO, HO IIPH
TIlepeMeITeHUY CHMBOJIOB C ITOZK/II0YeHHBIMU ITPOBOITHUKAMH KJIABUIMA G IIepeMeljaeT CUMBOJI BMeCTe
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C IIPOBOJHHKAaMHM, a KJaBHIIa M IIlepeMelllaeT TOJILKO CHMBOJI, He 3aTparuBasd IIPOBOJHUKH.
BriiesieHHEBIE 00BEKTBI MOYKHO YAa/IUTE C IIOMOIIBIO KJIABUIITH | Del .

PasBoaka cxeMbl

Ha Bcex BBIBOJAaX CHMMBOJIOB HMEIOTCI MajleHbKHe KPY)KOUKH, YKas3blBalOIle Ha TO, YTO OHU He
coefivHeHHb!. lclpaBbTe 3TO, HAPUCOBAB IIPOBOSHUKU MeXKIy BBIBOJAaMM CHMBOJIOB, KaK II0Ka3aHO Ha
KapTuke HIpKe. HakmMuTe KHOIIKY /I00aBHTH IIPOBOJHUK / Ha IIaHeJIM MHCTPYMEHTOB CIIpaBa WA
BOCIIOJIL3YUTECh TOpsAdel KiaBullleir W . IIleTYKOM Ha BBIBOJE IIepBOI0 CMMBOJIA HAUHUTE PUCOBATh
IIPOBOJHUK, 3aBePIIMB er0 IIPOKIAAKY IIeTUKOM Ha BBIBOJIE BTOPOI0 CHMBOJIA MJIH ABAKIHBI IIIeJIKHYB B
JIFOO0M MecTe JIFICTa, eC/IM BBl XOTHUTE OCTaBUTH IIPOBOSHUK He3aBepIleHHbIM. HajkaTre KJIaBUIIHM | Esc
OTMeHsIeT IIPOKJIAAKY IIPOBOSHUKA.

Jpyro# ymo6HBIH CII0co6 prCcOBaHUA IIPOBOTHUKOB - HaBe/leHHe Kypcopa MBIIIH Ha He TTOIKII0UYeHHBIN
BBIBOJI. Kypcop MBI M3MEHUT CBOM BHJ, YKasblBas Ha TO, YTO OT 3TOTO BBHIBOJA MOYKHO HapHCOBaThb
IIPOBOAHUK. Telleph eCaM IeJIKHYTH Ha 3TOM BBIBOJle, TO aBTOMAaTUYECKHM BKJIIOUUTHCI PEXKUM
pHcOoBaHMe IIPOBOSHUKA.

R1
R_US

+ BT1
Battery_Cell

N LED

Jlanee 106aBbTe B CXeMY CHMBOJIbI IIUTAaHUS U 3eMJIM. XOTd 3TO U He 00513aTesIbHO /I TaKOM IIPOCTOM
CXeMbI KaK 3Ta, HO B O0JIBIIIHX CXeMaxX 3TO CYILleCTBEHHO 00/1er4aeT UX BOCIIPUSTHE.

Psift CHIMBOJIOB ITUTAHUS U 36 MJIH [IOCTYIIEH B GUO/IMOTEKe CUMBOJIOB Power . OHAKO /IS UX 06aBIeHUS
CyIIecTByeT GoJee GBICTPBIN CIIOCOG: HaKMMTe KHOIKY Jl0GaBHTh CHMBOJ mHTaHus L. mm

BOCIIOJIL3YUTeCh TOpsTYel KIaBUIeH P . [I[pH 3TOM OTKPOETCS JHUaJoroBoe OKHO BhIGOp cMMBOJIA, HO
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0TOOpaKaThCs1 OYAYT TOJIBKO Te OUOIMOTEKH, KOTOPBIE COepsKaT CMBOJIBI ITUTaHUS.
Jo6aBbTe ciMBOJIBL VCC U GND Ha JIKCT, a 3aTeM ITOJKII0UYUTE UX K CXEMe C IIOMOIIHI0 IPOBOJHUKOB.

Finally, add a label to the wire between the LED and resistor. Again, this may not be necessary in a simple
circuit, but it is good practice to label important nets. Click the Draw Net Labels button _A_ in the right

toolbar ('L ), type a label name ( led), and place the label into the schematic so that the square attachment
point overlaps with the wire. Rotate and align the label as necessary.

VCC

R1
R_US

+ BT1
= Battery_Cell

led

GND

OGpaTuTe BHUMaHUE Ha TO, UTO METKH C OJJTHHAKOBBIM UMEeHEM 00BeIMHSIOTCI B OTHY IT€ITh. TO ke camoe
KacaeTcsl M CHMBOJIOB ITUTAHUS C OJHHAKOBBIMU IMeHaMH. [[03TOMY, ecTH MBI J06aBUM Ha 3Ty CXeMY ellle
OJIMH CHMBOJI GND HJIM ITPOBOJHUK C METKOHM led, TO OHU GyIy COETUHEHBI C YK€ CYIIECTBYIOIIMMUI
O/THOMMEHHBIMH ITeIISIMHU JTaKe 6e3 ITPOBOTHUKOB, BU3YaJILHO HX COETHHSIOITHX.

0603HaueHHe CHMBOJIOB, HX CBOMCTBA H IMOCAaJ0UYHbIE MeCTa
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00o03HaUeHHEe

KakmoMy CHMBOJTY TOJDKHO GBITH ITPHCBOEHO YHUKAJIHHOE YCIOBHOE 0603HAUEHHe. ITOT IIPOIIece TakKe
M3BECTEeH KaK aHHOTaITHs.

By default in KiCad 8.0, symbols are automatically annotated when they are added to the schematic.
Automatic annotation can be enabled or disabled using the % button in the left toolbar.

XoTd B OJaHHOM PYKOBOICTBE 3TO W HE Tpe6YETCH, HO BBI BCe€Irla MO’KeTe BPYYHYIO 0003HAUUTL HJIH

Iepe0603HaYUTh CHUMBOJIBI, UCII0JIb3ys KHOIIKY 3allOJIHUTH 0003Ha4YeHHsI CIMBOJIOB CX€MBI (%) Ha

I1aHeJI UHCTPYMEHTOB CBEPXY.

CBolicTBa CHMBOJIOB

Jlasee 3amlOJTHUM 3HAUeHMs I KaKIOI0 KOMIIOHEHTa. BhIOepHTe CBETOAMO[, IIEJKHUTE IIPaBOM
KHOIIKOM MBI U BblGepuTe CBOMCTBA... ( E ). B TaHHOM IIpoeKTe OyIeT KCII0Jb30BaThbCI KpacCHBIN
CBETOJHO/I, II03TOMy HM3MEHUTe I10JIe 3HayeHue Ha Red. B peaJlbHOM ’Ke IIpOeKTe, BO3SMOJKHO, JIyUIlle
OymeT HamrcaTh 0003HaUEHUE CBETOIMO/a U3 TeX.JOKyMeHTal[uu nmpousBoautesid (Datasheet). O6paTuTe
BHUMaHMe, UTO IIO3UITMOHHBEIE 0003HaUeHUsI MOKHO pPefaKTUPOBaTh WHIWBUYaJIbHO B CBOMCTBax
Ka)K/[0T0 CMBOJIA.

B 3sToMm 1mpoekTe OyZeT HCIIOJIH30BaTbCs JIMTHEBas GaTapeiika Tulla «TabjeTka» Ha 3 B, moatoMy

usmeHuTe BT1", B m1osie 3HaueHue ,Ha 3 B.Tak >ke U3MeHUTe 3HaUEHUe pe3rcTopa Ha 1k.

HasHadyeHHte mocaJO4YHbIX MECT

HakoHeIl, HasHaubTe Ka)KIOMy KOMIIOHEHTY IIOCAflouHoe MecTo. OHO OIpejessieT, KaK KarKIbIi
KOMIIOHEHT 6y/[eT KPEITUThCS K IIeYaTHOH I1aTe. HeKOTOphIe CHMBOJIBI IIOCTABJITIOTCS C YoKe 3alaHHBIMI
IMOCAIOYHBIMI MeCTaMHM, HO [JII MHOTHX M3 HHUX CYIIEeCTBYeT HECKOJIbKO BapHaHTOB, II03TOMY

10JIb30BaTeJII0 He0OX0JUMO BbIOpaTh HauboJIee IOAX O IsIIIee.

CyIIiecTByeT HECKOJIBKO CII0COG0B Ha3HAUeHHs I10CAJ0YHBIX MECT, HO OJHUM H3 YIOOHBIX SIBJISIETCS
UCII0/Ib30BaHUe MHCTpyMeHTa "HasHaueHUs I10CaZ0UHBIX MeCT", IJIs1 Uero Heo6X0JUMO Ha)KaTh KHOIIKY

E:% Ha ITaHeJIM HHCTPYMEHTOB BBEPXY.

B KOJIOHKe CJIeBa, OKHe Ha3HAYeHHs IT0CA[IOYHBIX MECT, IIePeYMCIeHbl BCe JOCTYITHbIE GUOIMOTEKH
II0Ca/IOYHBIX MeCT. B cpejiHell KOJIOHKe 0TOOPasKaroTCs CMBOJIBI U3 CXeMBL. /IS BCeX 3TUX CUMBOJIOB B
TaabHeHIeM OyayT HasHAuYeHBI IT0CaZiouHble MecTa. B KOJIOHKe cITpaBa IT0Ka3aHbI II0CAJJ0YHbIe MeCTa,
KOTOpble MOJKHO BBIOpPATh /JII BBIJIEJIEHHOTO B CpeJHEN KOJIOHKe CHMBOJA. UTOOB HAa3HAYUTH
II0CaJI0YHOE MECTO, BIGEpeTe CHMBOJI 3 CPeJHEH KOJIOHKHU U YKOKUTE HE0O6XO0/[TIMOe I10CaZ0UHOEe MeCTO
IOBOMHBIM HAa)KaTHEM MBIIIIKHU 110 HEMY B IIPaBO# KOJIOHKe. [10Ca/lo0YHOe MECTO MO>KHO ITPOCMOTPETb,
ITIeJIKHYB IIPaBOM KHOITKOM MBIIIM Ha HEM M BBIGpaB IYHKT IIpoCcMOTpeTh BHIOpPaHHOE IIOCAL0YHOE
MeCTO.
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| aiin Mpaska Hactpoiikn Cnpaska

0 e PuabTpn nocag.mecr: | din0309

=) (4 P 0 =6 L0

BuBAnoTekn Nocag.mect Cooteerctena Cumeon : Mocaa.mecto OThUALTPOBAHHEIE NOCaA.MECTA

| Connector Harting ~ 1 BTL - 3V : Battery:BatteryHolder Keystone 1058 1x2032 1 Resistor THT:R_Axial DINO309_LS.Omm D3.2m
Connector_Harwin 2 Dl - red : LED_THT:LED_DS.0mm 2 Resistor_THT:R_Axial DING309_LS.Omm D3.2r
Connector_Hirose 3 Rl - 1k : Resistor_THT:R_Axial DIN0309_LS.0mm D3.2mm_ P12.70mm Horizontal 3 Resistor_THT:R_Axial DIN0309_LS.0mm D3.2m
Connector_IDC 4 Resistor THI:R_Axial DINO309_L3. Dmm_D3.2n{
Connector_JAE 5 Resistor_THT:R_Axial DIN0309_LS.0Omm D3.2n

Connector_dJs5T € Resistor_THT:R_Axial DIN0309_LS9.0mm D3.2m
Comnector_Molex |
Connector_PCBEdge

Connector_Phoenix GMSTB

Connector_Phoenix MC |
Connector_Phoenix MC HighWoltage

Connector_FPhoenix MSTB

Connector_Phoenix SPT |
Connector_Pin
Connector_PinHeader_1.00mm
Connector_PinHeader 1.27mm
Connector_PinHeader_ 2.00mm
Connector_PinHeader_ 2.54mm
Connector_PinSocket 1.00mm
Connector_PinSocket_1.27mm
Connector_PinSocket_2.00mm
Connector_PinSocket_2.54mm
Connector_RJ |
Connector_SATR SAS ‘

Connector Samtec he
> < > ‘

Filtered by Search Text (din0309): &
Description: Resistor, Axial_DIN0309 series, Axial, Horizontal, pin pitch=12.7mm, 0.3W = 1/2W, length*diameter=9*3.2mm"2, http://cdn-reichelt.de/documents/datenblatt/B400/1_4W%23YAG.pdf: Keywords: Resistor Axial_DIN0309 series Axial
Library location: C:\Program Files\KiCad\7.0\share\kicad'footprints\/Resistor_THT.pretty |

MMPUMEHUTS, COXPaHUTL CHEMY W NPOACTHKUTE OTmeHa J

B cocraB KiCad BXOOUT MHOKECTBO ITIOCAOYHBIX MECT, II03TOMY MHCTPYMEHT Ha3HAUYEHH I10Cal0YHBIX
MeCT IIpeasiaraeT HECKOJBKO CII0C060B  HX (l)HﬂpraHHH, II03BOJIAA CKPBITH T€, KOTOpPbIE HE
COOTBETCTBYIOT pacCMaTpuBaeMOMY CUIMBOJLY.

PUALTPLI NOCAA.MECT: ‘ | 1 |

° KpaﬁHsm JieBasd KHOIIKAa BKJ/IIOYaeT (1)I/I.TII:TpBI, KOTOPBIE COmeprKaTCd B CaMOM CHIMBOJIE. HaHpHMep,

CUMBOJI OIIePAIlHOHHOIO VCHJIMTEeJ MOYKeT CofepkaTb OHIBTPRI, OTOOpaKarollfe TOJIBKO
nocamouHble Mecra SOIC u DIP. IHoTa 9TH IIpefioIipeie/IeHHbIe QMIbTPhI OTCYTCTBYIOT I MMEIOT
CJIMIIIKOM CTPOTHE OTpaHUYeHMs, II03TOMY B HEKOTOPBIX CUTYaI[UAX 3TOT QUIIBTP JIyUIlle O TKIIOUUTh.

e CpenHss1 KHOIIKA ¢UIBLTPYeT 110 KOJIMYECTBY BBIBOJOB, TAKUM 00pasoM /g 8-KOHTaKTHBIX
CHUMBOJIOB OyZyT O0TOOpa’karoTCsl TOJIBKO 8-MM KOHTAaKTHEIE I10Caf0UHble MecTa. ITOT QUILTP OymeT

I10JIe3€H ITPaKTUYECKH BCEIa.

e KpauHgaa 1paBasg KHOIIKA BK/IIOYaeT OQUIBTP II0 BBIOpaHHOU OHOMOTEKe. BHUO/IMOTEKU
BBIOMPAIOTCS B JIEBOU KOJIOHKE; I10CaZ[0UYHbIEe MeCTa, He BXO/SIIE B BEIOpaHHYI0 OUOIMOTEKY, Oy yT
CKPBITHL. ITOT QIIILTP IOJIE3€H [0 TeX II0P, IT0Ka U3BECTHO KaKas U3 OUOIMOTEK COMEP>KUT HY)KHOE
II0CaJI0YHOEe MeCTO. 3ayacTyro, He peKOMeHJyeTCd MHCII0JIb30BaTb 3TOT QUILTP COBMECTHO C
¢UIbTPaMH B CUMBOJIAX.

* TeKCTOBOE IT0JIe IT03BOJISIET OTGHILTPOBATH II0CAZOYHbIE MECTa, He COBIIA/IAOIIKE C TEKCTOM B 3TOM
11oJ1e. JlaHHBIH QUILTP OTKJIIOUAETCs], eCIIH T10JI€ ITYCTOe.

Hcnosb3yst QUILTPEI, HalAWTe II0CalouHble MecTa yKasaHHbIe Ha KapTUHKe Bbllle. HagHaubTe KaKIoMy
CUMBOJIy B I[eHTPaJIbHOM KOJIOHKe IIocafjouHoe MecTo. Ilocie, KaKk BCe II0C3fl0UHble MecTa OymyT
HasHau4eHbl, HKMUTe KHONIKY OK.

CyIIeCTBYIOT U [IPYTHe CII0COObI HasHAUEHWs ITOCAJIOUHBIX MECT; OJMH M3 HUX - Yepe3 OKHO CBOICTB
cuMBoJIa. Bostee o1po6HY0 MHGOPMAITHI0 0 HAa3HAYeHUH 110 Ca/[0YHBIX MECT CM. B 3TOM PYKOBO/ICTBE.
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file:///src/build/src/getting_started_in_kicad/eeschema/eeschema.html#assigning-footprints

IIpoBepKa 3JIeKTPUIECKHX HIPaBUJI

IlociieHee, YTO OCTAJIOCH CHesaTh B CXeMe, 3TO IIPOBEPUTH €e Ha Halu4yue 3JIeKTPUYECKUX OIIMOO0K.
IIporpamMa IpoBepKHU asekTpudeckux IpaBuwial (ERC) KiCad He MoOXeT rapaHTHpPOBAaTh
PaboTOCII0COGHOCTH CXeMBI, HO OHA MOYKET IPOBEPUTH HAJIMUMEe HEKOTOPBIX PaCIIPOCTPAHEHHBIX OIITMO0K
IOJK/IIOUEHUS, TAKUX KaK He IIOJKJIIYEHHble KOHTAKThl, 3aMbIKaHUE BBIXO/0B IIUTaHUS WU BXOJ
OUTaHWS, Ha KOTOPHIM HUYEro He mopjaercd. Kpome TOro, ImporpamMMa IIPOBepseT W APYrHe OIIMOKH,
HallpuMep, OTCYTCTBHe 0003HAaUYeHUU y KOMIIOHEHTOB WM OIleYaTKU B 0603HauyeHUsAX Iemneit. /s
IIPOCMOTpA II0JIHOTO CIIMCKA I1apaMeTPOB IIPOBEPKU JIEKTPUUECKUX IIPaBUJI U HACTPOUKU YPOBHS KX
CTPOTOCTHU IlepeiauTe B MeHo daiin - IlapamMeTpsl CXeMbl... — JIeKTpH4YecKue IIpaBujia — YpOBeHb
HapyeHus. [lepel HauaJloM pasBOJKHU ILJIAaThl PeKOMeH1yeTcs Beerna sarnyckaTb ERC.

o—
3amycTuTe MPOBEPKY /IEKTPUIECKUX TPABUI, HakaB KHOIKY ERC (Zm) Ha ITaHeTH MHCTPYMEHTOB
BBEPXY, 4 3aTeM IT[eJIKHYB Ha KHOTIKe IIpOBEpPHUTS.

Jacke B aToM mmpocroit cxeMe KiCad o6Hapy»KwJI IBe MOTEeHITHATbHBIE OIIMMOKH. OIIMOKU II€PEeUNC/IeHb] B
okHe ERC, a cTpeJsIKu yKasbIBalOT Ha MeCTa OIIMO0K B cxeMe. Ecm B okHe ERC IMIEKHYTh Ha HalleHHOHT
o1MOKe, TO OHa Oy eT BbIfle/leHa Ha CXeMe COOTBETCTBYIOLLEH CTPeIKOM.

*

W

Hapywenna (2] Wruopupyembie Tectsi (1)
~ Error: Bxog nuranma He NogiiiouEn HW K OSHOMY BbiXOAY NMTaHWA
Symbol #PWR01 Cepeimeii epieog 1 [VCC, Bxog nutadua, JluHuA]
w Error: Bxog nuranna He Noginioud HU K 0GHOMY ELIXOAY NMUTIHMA

Symbol #PWR0Z Crpeimeid epieog 1 [GMD, Bxog nutanua, MuHua]

Mokasate: [ |Bee Owinben e MpeaynpexaeHna @ [ Wernrouenns CoxpaHuTE...

YaanuTe maprep ¥aanwTe BCe MapKepkl MNpoeepuTte 3akpeiTe

BBl MO’KeTe HCKJIIOUUTH OTHe/JbHble HapylIeHWs WJIM UTHOPUPOBATh Ilejible KJIacChl HapyIIeHUH,
II[eJIKHYB IIpaBOM KHOIIKOM MBI Ha KaKLOM CO0OIeHHMH 06 ommbke. TeM He MeHee, 0OBIYHO CTOUT
YCTPaHATh HapyIIeHUs], JaXke eCIM OHHU He SBJIIOTCSI peaTbHBIMH OIMMOKAMH IIPOeKTHUPOBAHUS, UTOGHI
IIOJIYYUTH YUCTHIHM 0T4eT ERC U He IIPOIYCTUTEH peabHble IIPO6IeMbl.

B mannoM cirydae KiCad BwiaeT coo6IieHHe "BXOJ MHUTaHUSA He IIOAK/IIOYEH HU K OJHOMY BBIXOIY
nuTaHudg" Ui ener VCC U GND. 3To pacrpocrpaHeHHad oumbka ERC B KiCad. CUMBOJIBI IIUTaHUS
HaCTpOeHbl TaKUM o00pasoM, YTO TpeOyOT HalW4uuWsl BBOJA IINTaHWS, HAIpHMep, OT BBIXO[A
CTabWIM3aTopa HaIpsDKEHMS B TOM JKe I1eTH; B IIPOTUBHOM cay4ae KiCad cuuTaeT UTo, I1ellb He 3allhTaHa.
JUIs1 yesoBeKa O4YeBHUIHO, yTo VCC U GND TIHTArOTCI OT GaTapedKy, HO B CXeMe 3TO HeoO0XO0JUMO
yYKasbIBaThb B SBHOM BHIE.
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+ V/CI:\C

PWR_FLAG O—e

VMV
=
=~

+ BT1
—— AV

led

D1
red

Y74

PWR_FLAG O—T

-

GND

B 6ubmmoTeKe CHMBOJIOB Power eCTh CIIEIMaJbHBINA CHAMBOJ PWR_FLAG, KOTOPBIM HCIIOJIB3YETCS MJIT
pellleHwd 9TOH IIpo6ieMsl, coobinad KiCad, uTo 1ielt [efiICTBUTe/IbHO 3allMTaHkl. [06aBbTe 3STOT CUMBOJI K
nerrssM VCC B GND u moBTOpHO 3amryctute ERC. Ecm mpoBepka ERC mpoiiieT 6e3 HapyIlleHUMH, MOYKHO
CYHUTATh, YTO CXe€Ma r0TOBa.

CBogHas BeOMOCTh MaTepuaoB (BOM)

A final optional step is to generate a Bill of Materials listing all components used in the project. Click Tools
- Generate Bill of Materials....
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MepeyeHs 3NeMEHTOB >

CrpunTel nepednei anemeqtoe (BOM):

bom_csv_grouped_extra Hawmenosanwe nnaruna: | bom_csv_grouped_by value_with_fp
bom_csv_grouped_by_value
bom_csv_grouped_by value_with_fp Output: C5V (comma-separated)

Grouped By: Value, Footprint, DNP

Serted By: Ref

Fields: Ref, Qnty, Valug, Cmp name, Footprint, Description, Vendar, DNP

Command line:
python "pathToFile/bom_csv_grouped_by_value_with_fp.py" "%al" "%0.cov"

+||¢ =

KomangHan cTpoka 3amycka nnaruHa:
| python "CA\Program Files\KiCad\7.00bin\scripting\plugins/bom_csv_grouped_by_value_with_fp.py" "%l" "%0.csv"

[ Neokasare okHe koHconu

Mo ymonuaHum Coprmupoeate 3akpeITh Cnpaeka

KiCad 8.0 has a GUI for BOM export. You can configure which symbol metadata will be exported, and how
the symbols are grouped, in the Edit tab, and configure the output format in the Export tab.

For now, the default settings should be fine, but you can see a raw view of what will be exported in the
preview pane. Specify an output file in the Export tab, then press the Export button.

The BOM should look like the below image when it is opened in a spreadsheet program.

A | 8| c | D | e] F |
_ 1 |Reference Value Datasheet Footprint Qty DNP
_2 |BT1 v - Battery:BatteryHolder_Keystone 1058 1x2032 1
_3 D red - LED THT:LED _D5.0mm 1
4 |R1 1k ~ Resistor THT:R_Axial_DINO309_L9.0mm_D3.2mm_FP12.70mm_Hoarizontal 1
[~
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VyeoHOe nmocooue Yactp 3: IleuaTHas 1iata

ITocste TOTO KakK cXeMa r0TOBA, BEPHUTECh B OKHO IIPOeKTa ¥ OTKPOMTE PefaKTop IeUaTHBIX I1IaT, HaXkaB
KHOIIKY "PeZlakTOp IIeYaTHHIX IJIaT" WM OTKPBIB Qaiiyl 1e4YaTHOM IIaThl.

OCHOBBI pa0OTHI C peIaKTOPOM IeYATHHIX ILIAT

HaBuramusad B pefakTope IleUaTHBIX IJIAT Takasg >Ke, KaK M B pelaKTOpe CXeM: IlepeMelljeHue
OCYILIeCTBJIIETCS C IIOMOIIBI0 CpefHel KJIM IIPaBOM KHOIIKM MBI, a MacIlITablpoBaHue - C IIOMOIIBIO
Ko0JIleca IPOKPYTKU UM | F1 |/ F2 .

OcHOBHas YacTh peJlaKTopa I1eUaTHBIX IlJIAT IIpeJ[CTaBJIsIeT CO60M JIMCT, Ha KOTOPOM OyZieT IIPOUCXOAUTH
IIpOeKTHpOBaHUe IIaThl. Ha maHesM MHCTPYMEHTOB CJIeBa PacloJIOKeHBI PasIMyHble WHCTPYMEHTHI
yIIpaBJIeHUs 0TOOpakeHHeM ILJIATHI, BK/IIOYAs eJUHUIIBI H3MepeHHsl U IIepeK/IovaTesd PeKUMOB
0TOOpaKeHUsI KOHTYPa/3aJIMBKU I [OPOJKeK, KaHAIOB, ILIOIALO0K M 30H (IIOJMIOHOB). IlaHesb
WHCTPYMEHTOB CIIpPaBa OT JIKCTa COeP>KUT MHCTPYMEHTHI JIJIS ITPOEeKTUPOBaHUS ITIe4aTHOM I1JIaThI.

HekoTopble KHOIIKM, Ha IIaHeJM WHCTPYMEHTOB CIIpaBa, HMEIT MaJeHbKUHI
TPEYrOJbHUK B IIPaBOM HIDKHEM YIJIY /—/ . TpeyroJIbHUK yKasblBaeT Ha TO, UTO
4

KHOIIKa HMeeT pacKphIBalOIIYIOCI IIaHes b, COLEp Kalllyl0 HECKOJIbKO CBJ3aHHBIX
UHCTPYMEHTOB, HAIIpUMep, pasjuyHble BapuaHThl pasMepoB. UToObI BHIOPATH
QJIbTEPHATUBHBI HHCTPYMEHT, HOKMHUTE U VIepKHUBaWTe KHONKY [0 IIOIBJIEHUS
[aHe/J M, a 3aTeM IIeJKHUTe Ha aJlbTEPHATUBHOM HWHCTpyMeHTe. /Ipyroii cmocob
UCIIOJIb30BaHUS IlaHesled - INeJIKHYTh Ha KHOIIKe U IlepeTallfuTb €ee BJIEBO [0
OSBJIEHUS I1aHeJIM, a 3aTeM OTIIYCTUTh KHOIIKY MBIIIH, KOIa HY>KHbIM UHCTPYMEHT
OyZleT BB eJIEH.

NOTE

KpaiiHaa mmaHesIb CIIpaBa, 9TO IIaHeIb BHEIHero BUia U QuibTpa BblesneHUd. [laHesns "BHelHUN BUA"
HCII0JIb3yeTCd JJI1 PaboThl C IBETOM U IIPO3PAvyHOCTBIO CJI0€B, 00BEKTOB U Iiellell ITeYaTHOM ILJIATHL, a
TaxoKe /I BK/IIOYEHMs W BBIK/IIOYEHUSA BUIMMOCTH COOTBETCTBYIOIIMX 3/IeMeHTOB. CMeHa aKTHBHOIO

CJI0A ITPOMU3BOJUTCA ITE/TYIKOM MBI Ha €0 UMEHH.

ITox, maHenbr0 "BHelmHM# BUA" HAXOAUTCA "OUIBTP BBILeeHUA", KOTOPHIU BKJIHOYAeT U BBIKIIOYAET
BbIJIeJIEHUE PA3/IMYHBIX TUIIOB OOBEKTOB II€YaTHOM ILIaThl. ITO YHOOHO [Ji1 BhIOOPA KOHKPETHBIX
3JIEMEHTOB B IIeperpy’KeHHOM KOMIIOHEHTaMU CXeMe.

HacTpoiika IUIaThl U CTPYKTYPHI

Ileper co3maHWeM IIeYaTHOM ILJIaThl HACTpPOMTe pasMep CTPaHUIIBI U [00aBbTe HWHOOPMAIUI0 B
TUTYJIbHBIN O70K. HaxkmuTe ®ain - IlapamMeTpsl JIMCTa..., W 33JjaiiTe B ITapaMeTpax II0IXO/ I
dopmart JimcTa, 1o6aBbTe AaTy, HOMEpP PeBU3HUH U 3aT0JI0BOK.

22



Muner DopmatHans pamka

Kommenrtapwi 1:
(JeunmancHelii Homep)

p 3
BMEP Dain: ]
Ad 210297 nm ~
LReETELn OcHoBHaA HAANKWCE
lopuzoHTaNEHD ~
fars: [ 2023-08-01 | [<<<] |o1.08.2023 :
214 Homep nzm.: | 0 |
4318
- HaumeHoeaHne: | Hauanco npoekra 8 KiCad 7.0 |
Opranuzauma: | |
MpocroTp |

Kommentapui Z: | |
(PaspaboTan)

KommenTapui 3: | |
(Mposepun)

Kommentapui 4: | |
(¥Teepann)

Kommentapui 5: | |
(T. koHTp.)

Kommentapui 6:
(H. koHTp.)

KommenTapui 7:

Kommentapui 8: | |

KommenTtapui 9:

0K OTmena

Janee tepeiimute B MeHo ®aiin - HacTpoiika IIaThL..., YTOOBI OIIpeleTUTb, Kak OymeT
HU3r0TaBJIMBATHCA ITeyaTHad I1ata. Harbosiee BayKHbIMI HACTPOMKAMMU SIBJIIOTCS ITapaMeTphl CTPYKTYPBI
(stackup), T.e. KOJIMYECTBO MENHBIX U JUIJIEKTPUUYECKUX CJI0€B B IIeUaTHOU ILIaTe (M UX TOJIIMHA), a
TaKKe IIpaBWIa IIPOEKTHPOBAHWs, HAaIlpUMep, pasMepbl M pacCTOsHKe MeXNy LOPOoKKaMU U
I1epexo/HBIMHU O TBEPCTHSIMU.

JlUI1 yCTaHOBKHU I1apaMeTPOB CTPYKTYPHI IJIaTHL OTKPOMTe cTpaHully CTpyKTypa IiaThl — Pusnyeckas
CTPyKTypa oKkHa "IlapaMeTpshl IIaThI'. B JaHHOM PYKOBOJICTBE MCIIOJIL3YeTCI 2 10 MeOu, OTHAaKO B
60JIee CJIOKHBIX IIPOEKTaX MHOTNA UX TpebyeTcsa Topasmo O0JIbIIIe.
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- CTpykTypa nnatel

|

. Cnow pegakropa Crnon megm: |2~ []Kontpons wuneaanca JobaenTe cnoi AN3NEKTPNKA... ¥aanuTe cnoi guanexkTpuKa...
- CTpyKTypa naatel
- OBpaBoTka nnarel Cnoi Maentndg. Tun Matepnan TonuyHa B Lser OtH.gn3aN.
- TNaAnsHan macka/nacta mmm FSilkscreen  WWE&nkorpadua ceepxy | [ He ycranoeneno V| |
(=)~ TexcT v rpaduka |
. Mo ymonuannio F.Paste ManneHan nacTa ceepxy |
|
- Boprarupoeatine . FMask MaaneHan Macka CBEpXY | HE}"CTEHUEJ‘IEHD|... 0,01 rmm | | [l He ycranoeneno V| | 3.3
- TEKCTOBBIE NEPEMEHHBIE |
- Mpaeuna npeekTupoeEaHne R Meae 0,035 mm
. OrpaHu4eHma m [lusnectpuk 1 | Agpo w | FR4 | 157 mm | O | B He ycrancaneno v| |dr5 |
- Mpes.ycTaHoBNEHHEIE Pa3MEpEI
" B.Cu Mege 0,035 mm
- Knaccer uenei |
- DcoBele npasnna s B Mazk MaankHaa Macka cHU3Y | He ycTanoeneno | 0,01 mm | | . He ycTaHoeneHo v| | 3.3
- ¥pOBHW HapyLLEHWA
B By B.Paste MasneHaa nacra cHusy |
B Silkscreen  WEnkerpadma cHunsy | . He ycranoeneno V| i
|
|
|
|
|
£ > |
TonwmHa nnate: MogcTpoUTE TOALWMHY AWINEKTR. 3kcnopT B Bydep obMeHa
WrnopT HacTpoek us 4pyroi NNatel.. QK Otmena |

Ternepb IlepeiiiuTe Ha CTpaHUIly IIpaBWiIa HpOeKTHpoBaHUA - OrpaHumuyeHusa. HacTpoMKU Ha 3TOH
CTpaHUIIe OIIpe/le/BII0T OCHOBHBIE IIpaBUJIa IPOEKTUPOBAHUS [IJIs1 BCeX 9JIEMEHTOB ILIaThL. /I JaHHOTO
PYKOBOZCTBA BIIOJIHEe IIOJOMAYT HACTPOMKU II0 yMOJ4aHHI. OfHAaKo, B peaJbHOM IIpOeKTe, 3TH
IapaMeTpsl [JO/DKHBI ObITH YCTAaHOBJIEHBI B COOTBETCTBHH C BO3MOJKHOCTSIMHM 3aBO/1a-U3TOTOBUTEJIST
Ie4yaTHBIX ILJIAT, YTOOBI MaKeT ILJIATHI ObLI IIPUTO/IeH [T €6 IIPOU3BO/ICTBA.

MapameTpel naa >
= CTpykTypa nnatel
YTy Mege Jyrn/oKpy*HOCTI U3 CETMEHTOR
Cnon pegaktopa
CrpykTypa nnatel ﬁ MuHnmaneHeii 3as0m l:l mm Make. AenycTUMOE OTKABHEHNE: Quilir
(O6pabotka nnarel
Mpumedadne: sHa4eHne < 0,005 mm 3aMegnuT 3aN0AHEHWE 30H, |
MasnbHaa Macka/nacra MUHMMANEHAA LIKPUHE 40 POXKKN: mm |
[=- TexcT u rpaduka
f Mo ymonuarka m MUHMMANEHAA LIMPUHE COEAMHEHNA: I:l mm
MeTog 33aN0AHEHUA 30HBI
DopumaTupoeaHne
MuHUMansHas WWpUHa NoACKa: mm
TekcToBbIE NEPEMEHHEIE |:| PaspelunTs 3anonHeHNE 38 NpEEnamMi SOHbI
£ Mpasuna npoekTnposarm ﬁ MUHMMANEHEI AMEMETE NEPEX.OTB.: mm =
OrpanHnueHma m MUK, Kon-B0 MOCTUKDE TEpmopazrpysicn: | 2 =
MpeaycTaHoBNEHHEIE pasMEpb! }' 3asop Mege-0TEEPCTHE mm
- L
Knaccel uened
- OcoBele npaenna l‘ E 3azop Meae-kpaid nnate:: l:l mm Hactpoiika AnnHel 4o poxek
- YPOBHN HApYLUEHNE
[ Yumreisars seicoTy cnoes nnatel npn pacueTax AMMH ACPOXKEK
OteepcTia
ﬁ MuH, AnameTp cKEOSHOTO OTE. mm
Mepex.mukpooTs,
ﬂ MuHMManeHLI AMEMETE NEPEX. MUKPOOTE.: mm
ﬂ MUHMMaNEHOE CEEPND NEPEX. MUKPOOTE.! mm |
LWenkorpadma |
M ST I:I mm
MUHUMANEHAA BRICOTE TEKCTE: mm |
MuHUMansHas TOALWWMHE TEKCTE: mm |
|
WmnopT HacTpoek w3 Apyroi nnatel.. oK Otmena
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HakoHerr, oTkpotTe crpaHuily IlpaBuia mpoekTupoBaHusa — Kiraccel nemneit. Kiiace menef - 3To Ha6op
IIpaBUJI IIPOEKTUPOBAHUS, CBS3aHHBIA C ONpeJe/leHHOM Tpynmoid remeil. Ha 3Tof cTpaHwHIle
IlepevyrcIeHb IIpaBUIa 11T KaKI0TOo Kiacca Iellel B IIpoeKTe. 371ech sKe MOKHO CO37aTh HOBBIH KJlacc U
BKJIIOUMUTH B HETO OIIpe/ieIeHHbIe eI .

TMapameTpel nnate! X
‘? Crpykrypa nnatel Knaccel uenei:
i i~ Cnon peaaxTopa
Crpykrypa nnate: Wnan 3asop Lnpuna goposkn  Pasmep nepex.ote.  Ceepno nepex.ots. Pasmep nepex.amkpoots.  Ceepno nepex.aukpoots.  Lnpuna andinaper  3asop gud.naps
. O6patan nnams [EESTI SN =R T TR =R R e
H ManneHan macka/macra
E Teker u rpaduka
Mo ymonuanuo
- BOpMaTUpOBaHKne =
= Te»(p:roablz NEPEMEHHBIE + _
= Mpaenna NpoekTHPOBaHUA
+ OrpaHu4eHus HazHauenwne knaccos Leneit:
Mpea,ycTaHOBNEHHBIE PAMEDLL  |||aGnon Knacc ueneii
- Knaccel uened
Ocobele npasnna
- ¥pOBHW HapyLUEHKii
+ W
HmnopT HacTpoek us gpyroii nnatel... OTmena

[[luprHa [OPO’KEK M PACCTOSTHHE MeXKIy HHMH MOTYT 33/[aBaThCs ITPOEKTHPOBIIMKOM BPYUHYIO - B
Iporiecce pPas3BOJKH, OJHAKO PEKOMEHYeTCs WCIIOJIh30BaTh KJIACChI Ilelel, IT0CKOJIbKY OHH
06eCcIIeurBar0T aBTOMaTHYeCKUH CII0CO0 YITpaBIeHHUs U IIPOBEPKY IIPaBHJI IIPOEeKTHPOBAHUSL.

B maHHOM IpOoeKTe KJIACCHI IleTlell He yKa3aHbl, II03TOMY BCe OHU OyayT IIPUHAJJIeKaTh Kiaccy Default.
IIpaBHIa MPOEKTHPOBAHUSA 110 YMOJIYAHHIO, /I 3TOrO KJlacca IIelleil, MOJKHO MCIIOJIb30BaTb B 3TOM
IIPOeKTe, OLHAKO B IPYTHX - PeaJbHBIX IIPOEeKTaX - MOJKeT ObITh HECKOJIbKO KJIACCOB ITellel, KaKIbINA 13
KOTOPBIX OyeT MMeTh CBOM IIpaBHJIa IIPOEKTUPOBaHWs. HallpuMep, IiaTa MOXKeT COZep)KaThb KJIacc
Iereil bonbwoii TOK C IMIMMPOKUMH LOPOKKaMU MM KJIacc Iferieid 50 Om C OoIIpefie/IeHHBIMU IIpaBHUIaMK
LIIMPUHBI U 3a30Pa I ITellel ¢ BOJITHOBBIM COIIPOTUBJIeHHEeM 50 OM.

HMIIopT H3MeHeHU ! U3 IPUHIIUIIHN A IbHOHN CXeMBbI

PagpaboTKa cxXeMbl 3aBepllleHa, HO Ha IIaTe ellle HeT HU OJHOI0 KOMIIOHeHTa. YT06bl UMIIOPTHPOBATh
CXeMy B IIpOeKT ILIaT, BbloepuTe HHCTpyMeHTHI - OOHOBUTH HEYATHYI0 ILIaTy U3 CX€MbI.. WU
HCIIOJIb3yHUTe KJIABUIIY F8 . TarkoKe, IJI1 9TOTO eCThb KHOIIKa & Ha IIaHeJM WHCTPYMEHTOB CBEpXY,

KOTopas AyosIpyeT KOMaH/y 06GHOBJIEHHS U3 MEHIO.

[IpounTaiiTe cOOOIIEHUS B OKHE BhIBOIa HHPOpManiuy FI3MeHeHUs1 K MPUMEHEHHIO, I7e OyeT cKasaHo,
4TO TPU KOMIIOHEHTa, YKasaHHbIe Ha cxeMe, OyayT fo6aBjeHbl Ha IIaTy. HaxMuTe OGHOBUTH ILIATY,
3aKpOUTE OKHO W INEJIKHHUTE B JIIOOOM MecTe paboueil 06JIacTH, YTOOBI pasMeCTUTh TPHU I10CAIOYHBIX
MecTa. PacIiosiokeHue KaKoro I10CaZj0YHOT0 MeCTa OTHOCUTEIbHO IPYTHUX MBI U3MEeHHM I1037Ke.
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MapameTpel
[JNepeonpeaenyTs caasm noca.MeCT u CUMEONDE Ha OCHOBE WX 0BO3HAYEHMI

¥ 4anuTe NoCag.MecTa, HE CEAZEHHBIE HM C OZHWUM M3 CUMEBOOE

3aMEHNTE nocag.mMecTa Ha YKa3aHHbIE B CHEME

AzmerHeHns k NEUMEHEHNHY

Obpaborka komnonenTa ‘BT1:Battery-BatteryHolder_Keystone 1055 _1x2032".

Obpaborka komnonenta ‘D1:LED_THT:LED D5 0mm'.

ObpaboTka komnoHenTa ‘R1:Resistor THT:R Acdal DINO309 L9 .0mm_D3.2mm_P12.70mm_Horizontal'.
LobBaeneno BT1 (nocag.mecto ‘Battery:BatteryHolder_Keystone_1058_1x2032).

Jobaenero D1 (nocag.mecto LED_THT:LED_D5.0mm’).

Jobaeneno R1 (nocap .mecto ‘Resistor_THT:R_Axial_DIN0309_L9 0mm_D3.2mm_P12. 70mm_Horizontal’).

Bcero npegynpexaennit: 0, ownbok: 0.

Mokasate: [/ Bece M owntkn ) [ Npegynpexgerna @) [ deiicrens 1 Mk opmauna CoXpaHnTh...

OBHOBWTE NAATY 3aKpbITh

B KiCad o6HOBJIeHHWE IIeUaTHOU ILIATHl C YYETOM H3MEHEHUN B CXeMe BBIIIOJHIETCS BPYYHYIO:
paspaboTYrK caM pelraeT, Korga IiesecoobpasHo 0OHOBUTH ILIATy, CHHXPOHU3UPOBAB C U3MEHEHUSIMU B
cxeMe. KaKnplli pas, KoIfga pefaKkTHUPYeTCs CXeMa, paspaboTuuK [0JDKEeH HCII0JIb30BaTb HHCTPYMEHT
OGHOBUTH ILTATy U3 CXE€MBbI, YTOObI CHHXPOHHU3UPOBATh U3MEHEHUS.
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PucoBaHHe KOHTypa Ie4aTHOM IUIaThI

Temepsr B paboueil o6s1acTH pasMellleHbl TPH KOMIIOHEHTa, HO caMa ILaTa ellle He oIlpefeseHa. /i
CO3[IaHMsI MaKeTa I1JIaThl He00X0/JMMO HapHCOBaTh ee KOHTYP Ha cjioe Edge.Cuts.

KoHTyp ILJIaThl peKOMeH/yeTcsI pUCOBATh Ha MEJIKOH ceTKe, Gy1arojaps 4eMy MO>KHO I10/106paTh KpyIIble

ym(Ia JJId pasMepa IJIaThl. BeibepuTe B pacKphIBAKOIEMCI MeHI0 "CeTKa", pacioyio>KeHHOM Ha BepXHeU
IIaHeJIy, CeTKY C I1aroM 1 M.

= A hd K

Cerica: 1,0000 mm (0,0394 in) w ‘
|

To draw on the Edge.Cuts layer, click Edge.Cuts in the Layers tab of the Appearance panel at right. Choose
the rectangle tool |:| in the right toolbar, click on the canvas to place the first corner, then click again to
place the opposite corner so that the rectangle roughly surrounds the three footprints. The other graphic

tools (line / ,arc {'- , circle O, polygon 'I]', or a combination of them) could also be used to define the
board outline; the only requirement is that the outline is a single closed shape that doesn’t intersect itself.

BHeLwHMA Brg,

Cnon  Ofwektel  Llenw

O Fcu
[ Jeo)Iat
M £ F.adhesive
B £ BAdhesive
@ F.Paste
|| @ B.Paste
@ F.5ilkscreen
@ B.5Silkscreen
W O FMask
& BMask
@ User.Drawings
[ | @ User.Comments

@ User.Ecal
@ User.Eco2
@ Edge.Cuts
M & Margin
|| @ F.Courtyard
@ B.Courtyard

& FFab

Moo

-

O\ |&h o & it x|~

Pa3MellleHHe T0CaI0YHbIX MECT

CJIEII;YIOLU;[/IM IIIaroM B IIpOIjeCcCe KOMIIOHOBKH ABJIAETCA PacIIOJIO’KEHHE ITI0CaJ0YHBIX MECT Ha ILjIaTe. B
IeJsIoM, ITPpU UX pasMelnieHWMHY MO>KHO PYKOBOACTBOBAThCA HECKOJIbKHUMHA O6H_[I/IMI/I COOGp&)KE‘HI/IHMI/IZ

e K HEKOTOPhIM IIOCaAOYHBIM MeCTaM MOIYT IIPpeABbABIATECA TOYHEIE TpE6OBaHI/Iﬂ II0 HX
MECTOPAacCIIOJIO?KEHHUIO Ha IlJIaTe, HallpHuMeD, K pa3beMaM, HHIUKAaTOpaM, KHOITKaM U IIePeK/IroYaTe/IsIM.

e JI7151 HEKOTOPBIX KOMIIOHEHTOB MOJKeT II0TPeb0BaThCs pa3MellleHre B COOTBETCTBUH C TEXHUUeCKUMU
Tpe6oBaHUSIMH. IIIyHTHUPYIONHE KOHeHCATOPhl JAOJDKHBI HAXOAUTHCSI BOJM3U BBHIBOJIOB ITUTAaHHUS
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COOTBGTCTBYIOH.[GIZ MHUKPOCXEMEI, a YYBCTBHUTEJ/IbHBIE aHAJIOTOBbI€ KOMIIOHEHTEI - BIa/IK OT LII/I(I)pOBBIX
IIOMEX.

e JlouyTH BCe KOMIIOHEHTHI UMEIT T'paHUIy IIOCaI0OYHOI'0 MecCTa (mm ABe, eCJIM II0Cag04YHO€E MECTO
OIIpee/IeHO CBEPXY HU CHI/ISY). Kak IIPaBUJIO, TPAHHUIIBI II0CAZI0YHOTO MeCTa He I0JDKHEI ITepeCceKaThCs.

® B OCTIbHBIX OIy4agX KOMIIOHEHTHI [OJDKHBI pacloJiaraTbCi TakK, 4YToObl HX OBLIO Jlerde
TpaccupoBaTh. CoeuHsIeMble KOMITOHEHTHI, KaK IIPaBUJIO, IOJDKHBI HAXOTUTHCS OJIM3KO IPYT K APYTY
M pacrooJiaraTbCsi TaK, 4YTOObl MHUHHUMM3WPOBATh CJIOKHOCTH TPACCUPOBKH. TOHKHE JIMHUH,
0003HavaroIMe CoeNVHEHN MeXXIY ILIOoIaaKaMy (HasbiBaeMble "KphICHHOE THe3/0") II0JIE3HbI IJIL
oIpeesieHus OIITUMAIbHOTO PaCIIOJIOKeHU I10Caf0YHbIX MeCT OTHOCUTEILHO APYT APyra.

B paMKax TaHHOI'O PYKOBOACTBA pa3MellaTb KOMIIOHEHTBI MbI 6y,ZLEM TaKHUM o6pa30M, YTO OBl
MaKCHMaJIbHO YIIPOCTUTH ITPOIIeCC TPaCCUPOBKH.

HauHuTe ¢ IIepeMelrieHus leprkaTessd 6aTapeiky BT1 Ha HIDKHIOI CTOPOHY ILIATHL IIleJIKHUTe Ha 3TOM
KOMITOHEHTE, YTO0BI BBIIEJIUTE €T0, ajee HaKMUTE M |, YTOOBI IIEPEMECTUTD JIeprKaTesb GaTaperKu B
II0/IX0/isITiee MecTo. Telleph HAKMUTE  F |, YTOGBI IIepeHeCcTH KOMIIOHEHT Ha IIPOTHBOIIOJIOXKHYIO CTOPOHY
ILJIATHI; TETIEPH JleprKaTe b 6aTape KU BBIIIIUT 3ePKaIbHO, a €T0 IJIOIAIKU U3MEeHIIN ITBET C KPaCHOTO

Ha CUHUIL.

Bce oM paccMaTpHUBAIOTCS C BEpXHEN CTOPOHEI ITe€YaTHOM IIaThL. [I03TOMY IT0Ca/[0UHbIE MECTa C HIDKHEH
CTOPOHEI IIATHI IIEPEBEPHYTHI B BBHIIVISI/IST 3€pKAIHHO.

Karknpiii c10M meyaTHOM IJIaThl MEeeT CBOU IIBET, KOTOPBHIM 0TOOpakaeTcs B BUJlE 9CKM3a Ha BKJIAJKe
"Ciron" 1maHesin "BHeIlHUM BH[". B IIBeTOBOM CXeMe II0 YMOJIYaHUIO 3jleMeHThl Ha cjoe F.Cu (Front
Copper - BepXxHUH CJI0M Me[1) UMeIOT KpacHBIM I1BeT, a aJleMeHThI Ha cioe B.Cu (Back Copper - Hrokuauit
CJIOY MeIH) - CHHUIA.
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Temepb pasMecTHUTe [Ba JPYyrUX KOMIIOHeHTa. IIo ouepefu BBIOepUTe Ka)KAbIM W3 HUX, a 3aTeM, C
OMOIIBI0 TTepeMellieHUs ( M ) W BpalleHus ( R ), PACIoOJIOKHATe UX Ha IuiaTe. ClIeIUTe 3a JIMHUSIMH,
CBS3BIBAIOIIIMMU MeXKTy COO0M KOHTAKTHBIE IUIOIIAIKHM, YTOOBI BhIOpaTh HambOJiee ONTHUMAJIbLHOE HX
paciiosiockeHHe; IIPH IPaMOTHOM IIOJX0/le K 3TOH 3ajiaue JIMHUM OYIyT MPaKTHUUYeCKH He 3allyTaHHBIMU

MexKny Co 001. O,ZLI/IH H3 BapHUaHTOB TaKOM KOMIIOHOBKHM ITOKa3aH Ha KapTHUHKE HKE.

TpaccupoBKa J0Opo>KeK

Korg:;a KOMIIOHEHTBI YyCTaHOBJIEHBI Ha CBOKM Me€CTd, HACTaJI0O BpeMsd CO€JHHHUTL ILJIOIMaAKK MEIHBIMHA

IOPO>KKAMH.

IlepBas goposkKa OyeT HapricoOBaHa Ha BepXHeM CTOPOHE ILJIAThI, II09TOMY Ha BKJIazKe "CIou" IaHeIn
"BHeNTHUN BU" U3SMEHUTE aKTUBHBIN CJIOM Ha F.Cu.

HakmuTe KHONIKY TpaccHpoBaTh [OPOXKKH /—" Ha IIaHeJIM WHCTPYMEHTOB CIIpaBa WM Ha)KMUTE
KJjaBuIly  x . Il[eJJKHHTe Ha KOHTAaKTHOU IjIomanke led cBetopguonma D1. CoequHUTENbHAsK JIMHUS
yKasbIlBaeT Ha HaJIMUMe HeCTPAaCUPPOBAHHOTO COeUHEHUsI C KOHTAKTHOM ILJIOIM@KON led pesucropa
R1, II03TOMY II[eJIKHUTE Ha 3TOM KOHTAKTHOM ILJIONIA[Ke, YTOOhl HAPUCOBATh AOPOIKKY, COETUHSIOIIYIO
3TH JIBa KOHTAaKTa. [[[e;TY0K Ha BTOPOM KOHTAKTHOM IIJIOIIAIKe 3aBEPIITUT TPAacCUPOBKY. CoeTMHUTeTLHAS
JIMHUS MeKIy BBIBO/IaMH led GOJIbIlle He 0TOGpaykaeTcsl, TOCKOJILKY Telleph COeJHeHMe BBIIIOJTHEHO U3

Me/TH.
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Terepb HapUCYHTe [OPOKKY MEXTY KOHTaKTaMU GND, epskaTeJist 6aTapelKy BT1, U cBeTOAHOZOM D1 .
HaunuTe c KOHTakTa BT1 Ha HIDKHEH CTOPOHe ILIAThl. O6paTHTe BHUMAaHUe, UTO IIOC/IE ITeTYKa Ha

KOHTaKTe BT1 aKTHUBHBIM CJIO0HM aBTOMAaTHYeCKH H3MeHWICI Ha B.Cu. IlleJIKHMTe Ha KOHTAaKTHOM
IIom@akKe D1, YTOOBI 3aKOHUYUTDH TPACCUPOBKY.

B To BpeMs Kak y BT1 eCThb KOHTaKTHBIE IIOIIAAKU [JI1 IIOBEPXHOCTHOIO MOHTa)Ka, PaclIojIosKeHHbIe
TOJILKO Ha HIDKHEHN CTOpPOHe IIaThl, D1 MMeeT KOHTaKTHBIE IIIOIIAAKKA CO CKBO3HBIMH OTBEPCTHUSIMHU,
KOTOpbIe MOIYT IIOAK/IIOUATHCA K [OPO’KKaM KaK Ha BepxHeM, TaK W Ha HIDKHel CTOpPOHe ILIaThL.
KoHTaKTHBIe IIJIOIAAKK CO CKBOSHBIMM OTBEPCTHSAMHU - 3TO OJUH U3 CII0CO00B COeAMHEeHUs HeCKOIbKUX
wI0eB. B maHHOM cilyuae KOMIIOHEHT D1 pacIioyIo’KeH Ha BepXHeH CTOPOHe IJIATHI, HO ero IVIOINALKH, CO
CKBO3HBIMU 0TBepPCTHSIMH, UCII0JIb3YIOTCA [IJI II0KIF0UeHUS K TOPOJKKe Ha 00paTHO - HIDKHEH CTOPOHe
IIe4YaTHOM ILJIATHL.

Jpyroi crioco6 cosmaHus CoeJUHeHUI MeXKIy CJIOSIMH - 3TO ITepeXo/bl. HauHuTe TpacCUpOBKY Ha HIDKHEN
CTOPOHe IIAaTHI C KOHTaKTHOM IIOINagKu VCC, mepskaTes 6arapedku BT1. HakmuTe KIaBULLY V| U
IIIeJIKHUTE MBIIIHI0 Ha OJITYTH MeKy BT1 M R1, YTOOBI BCTaBUTH IIEPEXO]], IIPU 3TOM aBTOMaTHUeCKHA
aKTUBHBIM CTaHeT oM F.Cu. 3aBepImTe TPAacCMPOBKY Ha BepXHeH CTOPOHE ILIATHI, IeJIKHYB Ha

koHTaKTe VCC pesucTopa R1.
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Ha maHHOM 3rarie Bce I1ellu Pa3BeoeHBbI. B aTOM MO’KHO YGG,I[I/ITI:CH, IIOCMOTpPEB Ha ITaHeJIb I/IH(I)OpMaU;I/II/I B

JIEBOU, HU KHEU YacTH 0KHa, I1€e KOJIMYEeCTBO He pa3BeaeHHBIX ueneﬁ PaBHO 0.

PaszmelnieHrne MeIHbBIX 30H

Copper zones are regions of copper with an associated net. Zones automatically connect to copper objects
belonging to the same net and avoid objects belonging to other nets. Zones are often used for ground and
power connections because they provide a lower impedance connection than traces.

Jlo6aBbTe 30HY GND Ha 06paTHOM CTOPOHE IJIaThl, IePEKITIOUUBIINCH, HAa HIDKHUM CJI0OH U HaKaB KHOIIKY
J06aBUTH 30HY 3aJTUBKH E Ha ITaHeJIM UHCTPYMEeHTOB cIipaBa. II[eJIKHHUTe Ha MeYaTHOH I1J1aTe, UTOObI

pasMecTUTh IIePBBIH yrOJI 30HBI.

B mosiBUBIIIEMCS THUAJIOTOBOM OKHe «CBOMCTBa MeTHOM 30HEI» BBIOEPUTE IIellb GND U yOeqHuTech, UTO
BbIOpaH c1o¥ B.Cu. Haxxmute OK, 3aTeM IIEJIKHUTE MBIIIBI, YTOObI YCTAHOBUTH OCTaJIbHbIE TPU yIJIa
30HBI. [BaKIbl IIEJIKHUTE MBIIIBI IIPU pasMellleHUU II0C/IeSHero ymia, 4roObl 3aBEPIIUThL CO3[aHUe
30HEI.
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Tenepb B paboueii 06/1acTH 0TOGpaXkaeTcsl KOHTYP 30HBL, HO caMa 30Ha ellle He 3all0JTHeHa - Ha Hel HeT

MeJH1, ¥ II03TOMY 30HA He BBIIIOJIHIeT HUKAKUX JIEKTPUUYECKUX COeJUHEeHUN. 3all0JIHUTe e€ KOMaHI0H
IIpaBka - 3asuTh Bce 30HEI (| B ). BOoT Tellepr B 30HY fo6aBjeHa Menb. OOpaTuTe BHUMAaHUeE, OHa He
COeUHseTCd C KOHTaKTaMH K JOPO’KKaMHU Ilerreld VCC U led, u obOpesaeTcd II0 KpasM ILIaThI. 30HA
HaKJIaAbIBaeTCsI TOJBKO Ha Ilellb GND, HaApHCOBAHHYI0O paHee, M COEAUHAETCI C KOHTAKTHBIMH
IUTOIaAKaMK GND TOHKHMHM [OPOKKaMH. IJTO TeIUIOBble Oapbephbl, KOTOphIe OOJer4aroT HauKy
mrolnanokK. TerioBele Gapbepbl U Apyrye IapamMeTpbl 30HBI MOXKHO HM3MEHUTh B JUAJIOTOBOM OKHe
CBOMCTB 30HBI.
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B KiCad 30HBI He 3allOJIHSIOTCS ABTOMATHYeCKH IIPH HX CO3aHUM, PelNaKTUPOBAaHUU WIM IIpU

IlepeMelleHUY B HUX I10Ca/I0YHBIX MecT. 3all0JTHEHUe 30H BCera IIPOU3BOUTCSI BPYUHYIO, @ TaK)Ke IIpH
BBIIIOJTHEHUM IIPOBEPKM IIpaBMI IIpoekTupoBaHus (DRC) (IpUMedaHUe: eCId YCTaHOBJIEH
COOTBETCTBYIOIIMHA (QUIXKOK). Y6eqUTech UTO 3alloJIHEHMEe 30H aKTyaJIbHO, IIPeKIe 4YeM CO37aBaTh

BBIXOHBIE JaHHbIE VIS [IPOU3BOCTBA.

WHoTna, 3aIll0JIHEHHBIE 30HBI MeIaloT YBUIETH ApPyrue KOMIIOHEHTHI Ha IJlaTe M3 3a UX OGOJILITIOTO
KOJIMYecTBa U IVIOTHOCTH MOHTaKa. B TaKOM CJIydae 30HbI MOYKHO IIPOCTO CKPBITh, 0CTaBUB BUAMMBIMU
TOJIBKO UX KOHTYPHL. JeJIaeTcs 3TO C IIOMOIIHI0 KHOTIKY II0Ka3aTh TOJIBKO KOHTYPHI 30H :* * Ha ITaHeJH

WHCTPYMEHTOB cjleBa. Ho MMeiiTe BBHY - 30HBI COXPaHSIOT CTATyC 3aII0JTHEHHBIX, €CJIM II0Ka3aHbI TOJIHKO

HUX KOHTYPBLI, TaK UYTO CKPBITH 3a/IMBKY 30HBI HE O3HAYAET YTO BEI €€ Y/ a/IHNJIN.

EIlle 30HBI MOYKHO C/I€JIaTh IIPO3PAYHBIMU C IIOMOIILIO0 ITAHEU «BHEIHHN BU». TaKUM ke 06pasoM, C
roMoIpio IlapaMeTpoB OTOOpa>KEHHMS CI0€B HA ITaHeJU «BHEITHWN BHI», MOXKHO CKPBITH KA
3aTEeMHUTDH HEAKTUBHBIE CJIOH.

IIpoBepKa mpaBHJI MPOEKTHPOBAHUA

Design Rule Checking is the layout equivalent of Electrical Rule Checking for the schematic. DRC looks for
design mistakes like mismatches between the schematic and layout, copper regions that have insufficient
clearance or are shorted together, and traces that do not connect to anything. Custom rules can also be
written in KiCad 8.0. To view the full list of design rules that are checked and to adjust their severity, go to
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File - Board Setup... — Design Rules -, Violation Severity. Running DRC and fixing all errors is strongly
advised before generating fabrication outputs.

3arryctute 1mpoBepky DRC ¢ moMoIrbr0 KoMaHas! IIpoBepka — IIpoBepKa IpaBHI IIPOEKTHPOBAHMS W
UCII0JIb3YHUTE KHOIIKY E% Ha BepXHeU IlaHeJan MHCTPYMeHTOB. HaxkMmuTe KHOIIKY IIpoBeputh DRC. 110
OKOHYAaHUM IIPOBEPKH He MO0J/DKHO OBITh HHUKAKHX COOOIeHUN 00 ONmMOKaxX WX IIpeyHpeskmeHHH.
3axpotite oxkHO DRC.

Temneps crenuanbHO co3fmariTe onm6oKy DRC, mepeMecTHB II0Caf0YHOEe MECTO PesrcTopa TaK, YTOObI 0HO
IIepeKphIBaJI0 3aIlOJHEHHYI0 00acThb 30HBI 3aJKMBKH. C IIOMOINBI0 KHOIKM D (Drag) HeMHOIO
IIepeMeCcTHTe I10CaZ0UYHO0e MeCTO Pe3rCTOPa, He OTKJIIYAs JOPOJKKH OT ero IUIOLIAL0K. ITO IIPUBELET K

HapYIIEHUI0 3a30Pa, II0CKOJIBKY ILIomanku VCC 1 led pe3mcTOpa 3aMBIKAIOTCS Ha 3aII0JHEHHYIO 30HY
GND . OGBIYHO 3TO MO>KHO UCIIPaBUTh, IOBTOPHO 3aII0JIHUB 30HY, HO II0Ka He HY)KHO 3TOTO /leJIaTh.

3amryctuTe DRC elrfe pas, HO He 3a0yAbTe CHATH QuiakoK Ilepe3asuTh Bce 30HBI Ilepe]; IPOBEPKOM IIPaBHII
npoexktupoBaHusi DRC. DRC coo611aeT o 6 HapylleHUsIX: A/ KaKI0U IJIOINAaAKU R1 MMeeTcd HapyllleHue
3a30pa MeKoy KOHTAKTHOM ILJIIOIIAAKOM M 30HOH, ellle OJHO HapyIlIeHHe 3a3opa MeXKIy CKBO3HBIM
OTBEPCTUEM KOHTAKTHOM IUIOIAAKU U 30HOU, U TpeThbe HapyllleHWe, KOITAa allepTrypa KOHTaKTHOM
IUIOIIALKU 00befMHAET JBe PasHbIX IleNH (ITOJUIOH GND M JOPO’KKa, IOAKIIOYeHHasd K KOHTaKTHOM
mrolnanke). Ha Kakmoe HapyllleHHe IpaBWJI YKasbIBAlOT COOTBETCTBYIOIMe CTpeskd. Illesyoxk Ha
COOOIIEHNU 0 HapyllleHUWH MacllTabupyeT 3CKU3 ILIATHI, IIPHUO/IIDKasg COOTBETCTBYIOIee HapyllleHHe Ha
JKpaHe.
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[ MNepesanuts ece soHbI nepeg nposepkoii npasun npoextnposaHua (DRC) [ Mpoeepsts cooTeeTcTEME MEXTy NAETOH 1 CEMON

[] CooBuiate ofo scex owmBiax kaxgoi ADPOHEMN

Hapywenua (8]  Henoakntouentbie snementsl () Packomgennn co cremoii (He eeinonnserca)  WrHopupyemeie Tecter (4)

v Owwmbka: Hapywenwne 3azopa (sonm 3asop 0,5000 mm; rexywmii 0,0000 mm) a
PTH kouT.nn. 1 [VCC] y R1
3oHa [GND] va B.Cu

£

Quwwbka: Hapywenwe sasopa mexy oT6. (orpaHu4enna HacTpoek oTeepcTra sasop 0,.25300 mm; rekywmia 0,0000 mm)
PTH kouT.na. 1 [VCC] y R1
3oHa [GMD] Ha B.Cu
v OQwwubka: Hapywenwne sasopa (sonwi sasop 0,5000 mm; rexyuymii 0,0000 mm)
PTH kont.na. 2 [fled] y R1
3oHa [GND] va B.Cu
v Owmbka: Hapywenwne sasopa mexnay oTe. (orpanmuenns Hactpoexk oTeepctus sasop 0,2500 mm; rexyumia 0,0000 mm)
PTH kouT.na. 2 [fled] y R1
3oHa [GND] va B.Cu

Owwnbka: Aneprypa 3agHed NaANbBHOR MAacKK 0D bEAMHAST 3NEMEHTI € PaSTMYHBIMK LENAMMN

<

PTH kouT.na. 1 [VCC] y R [¥]
Mokazate: [ | Bee OwnBrn 6 MpegynpexaeHna m ] Wcknrouenna CoxpaHnTh..
Ypanute maprep Y¥AanuTe BCE MapKepE 3akpeiTe

3aKpouTe QUAJIOTOBOE OKHO IIPOBEPKH IIPAaBWJI IPOEKTHPOBAHUS, HaKMUTe KJIABUIINY B , UTOOBI
00HOBUTH 3aJIMBKY 30HbI, ¥ ITOBTOPHO 3anycTuTe DRC. MOYKHO UCIT0JIL30BaTh albTePHATUBHEIN BapHUaHT,
yCTaHOBUTHL (uikoK IlepesaZiMTh BCe 30HBI Ilepes IPOBEPKOIl IpaBMJI IpoeKTHpoBaHusa DRC B
JIHUaJIoOTOBOM OKHE ITPOBEPKH ITPaBIJI IPOEKTUPOBAHMUS, U IIOBTOPHO 3allyCTUTh IIPOBEPKY. Bce onmibKu

OyIyT yCTpaHEHBHI.

3D-IpOCMOTPLIUK

KiCad mocrasJsieTcs ¢ 3D-IIpOCMOTPIIMKOM, KOTOPBIN I10JIe3eH [JIsI BU3YaJIbHOU IIPOBEPKU IIeYaTHbIX
maT. OTkpouTe mporpamMy 3D-ipocMoTpa KomaHzoiét Bupy - IIpocMmorpummk 3D. IlepeMeliieHue
OCYII[ECTBJIIETCS C IIOMOIIBIO CpelHel KHOIIKH MBIIIH, a BpallleHHe - IIepeTaCKUBaHHeM JIEBOM KHOIIKH
MBIIIIM. Bpariras meyaTHyIO IJ1aTy, MO>KHO YBHUJeThb CBEPXY CBETOAUOJ U PEe3HCTOP, a CHU3Y - JeprKaTelb
baTtapen.

B 3D-IpoCMOTpIIUKeE ecTh PEXKUM TPacCHPOBKH JIyuel, KOTOPHIM paboTaeT Me/ljieHHee, HO 06eclieurBaeT
60J1e€ TOUHYIO BU3yaIU3aIUIo. [IepeKII0UNUThCS B 3TOT PEe>KHUM MOSKHO C IIOMOIIBI0 KoMaH ikl HacTpoiiku
- TpaccHUpoBKa JTy4ei.
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CMOTPLUWEK 3D

@®ann Mpaeka Bwug Hacrpoikw Cnpaeka

!+ E @’1 S Gl Q Q )P )b "J_I 3 ‘_:_ : { 23, |ned Bugel (Shift+Tab): —

Bpemsa nocnegHei Busyannzaumn 11 mc

MHorue mocafouHble MecTa B 6ubimmoTeke KiCad mocTaBsgioTca ¢ 3D-MOfieisiMH, B TOM 4YHCIe U BCe
II0CaJl0uHble MeCTa, MCIO0Jb3yeMble B JaHHOM PYKOBOJCTBe. HeKoTOpble IIOCafilouHbIe MecTa
II0CTaBJBIIOTCS 6e3 3D-Mofestelt, HO I10JIb30BaTe Il MOTYT J00aBUTh UX CaMOCTOSITeIBHO.

BhIXOHBIE TaHHBIE /I IPOU3BO/ICTBA

ITocite 3aBepIIeHUs IIPOEKTHUPOBAHUSA IIJIaThI HeOGXO,I[I/IMO C(l)OpMHpOBaTB BBIXOOHBIE HaHHBIE I €e
H3roTOBJIEHUA.

OTKpO¥Te AHUAJI0roBOe OKHO "UepTUTh" € IIOMOIIBbI0 KOMaHbl Pail — YepTHUTE.... B 3TOM 0KHe MOJKHO
CO37aTh YepTesXK IIaThl B HECKOJIbKUX popMaTax, HO 00bIUHO, /I 3aKas3a Yy USTOTOBUTEJIS IIeYaTHBIX I1J1aT,
ucnoJsibdyercsa popmat Gerber.

VKakuTe KaTayor [JI51 BEIXOAHBIX JAHHBIX, YTOOBI CO3LaHHbIe Qaiiibl ObLIM COOPAHEI B OTAe/IHHYIO ITAIIKY.
OcTasbHble HACTPOUKHU OCTaBbTe I10 YMOJIYAHHUI0, HO YOeJUTeCh, YTO OTMeYeHbl BCe He0OX0UMbIe CJIOHU:
BKJIIOUeH ¢JIOU MegH ( *.Cu), KOHTypa Iats! ( Edge.Cuts ), masuibHOM MacKu ( *.Mask) U mieskorpadpuu
(*.Silkscreen). Ciom macThl (*.Paste) IIOJIe3HBI JJII M3TOTOBJIEHHS TpadapeToB ITasyIbHOM IIACTHL
Anre3suBHBIN CI0H (*.Adhesive ) HEO6XOUM TOJILKO B TOM (JIy4ae, eCJIU B IIpOIlecce MOHTaXKa K ILjIaTe
OyIyT KJIEUThCSI KaKKe-T00 KOMIIOHEeHTHI. VIHOTINa, /119 CJI0YKHOM cXeMbl OYIyT IOJIe3HBI U OCTaJIbHBIe
CJIOH, HO 3a4acTYIO - [IJI1 U3TOTOBJIEHUS 00bIUHBIX I1€YaTHBIX I1JIaT - OHU He TPeOyITCs.
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WHdopmauma o BEINCAHEHNK

Mokasate: [ | Bee

Beinoaxute DRC...

A Owmbien 0 I'Ipwnpex,quun 0 [ Aeiicraua

1 Mndbopmauma

Yeptute

3akpeiTe

CoxpaHuTe...

Ciopmupoeate Gaiisbl CBEPNOBKN...

Gopmar yepueHna: | Gerber ~ Katanor HasHaueHus: | fab\ | [ ]
Brnrounte cnow YepTiTh Ha BCEX CNOAX OBLyme HacTpoiikn
F.Cu A F.Cu O YepTuTe dropmatHyre pamiy MeTkm oTE.: Her
bB.Cu X Llecu X l-lepTuTbaHaueHun nocag.mect Macwitat: 1:1
[ F.Adhesive ] F.Adhesive
[ B.Adhesive [ B.Adhesive YepTuts oBosHaueHnA Pexum yepuenna: | SanonHenHeli
| F. .
g;a::tz E g;a::tz []YepuTe Hesngumeble 3HaueHnA/ oBosHaYEHNA [Wen Tk HAYEN0 KOOPSMHET CEED. / pasmeLLEHIA |
F.Silkscreen [IF.Silkscreen YepTuTe 3epKansHo YepTuTe HErATHEHD
B.Silkscreen []B.Silkscreen
F.Mask [JF-Mask [] KoHT.NA. B KOHTYPHOM PEXMME H3 NPONIE. CNOAX [[]He sakpeigats nepex.oTe.
] B.Mask ] B.Mask [ Mposeputs 3anonHerme 30H Nepes YepUeHnem
[JUser.Drawings []User.Drawings
Sﬂser.gor:ments Sﬂser.gor:ments Mapamerpe: Gerber
ser.Eco ser.Eco
] UserEco2 ] UserEco2 [ Mcnonesosate Protel paclmpenna Gaitnos Dopmart KoopauHaT: | 4.6, eg.uam. mm ~
Edge.Cuts O Edge.Cuts leHepupoBate aitn 3aganna Gerber Wenonesoeate paclumpentenid dopmar X2 (pekomengyetca)
[]Margin [IMargin
CIF.Courtyard —e - . [ Beiuects nasnsHyto macky us wénkorpadm [ BintounTs atpuByTel civcka ueneit
[1B.Courtyard v T4 [] Omentoumnts Makpocs! anepTypel (He pekoMeHgyeTca)

HaxkmMuTe KHONKY UYepTUTh, UTOOBI creHepupoBaTh Gerber-daiiipl. Taxyke HaKMUTE KHOIIKY
CdopmupoBaTth ¢ailibl CBEPJAOBKH... U B CJIEAYHIIeM OKHe Ha)KMUTe Ha KHONKY Co3zaTth ¢aiin
CBEPJIOBKH JIJISI CO3/laHUs (aijioB, Co/iep KallfixXx HMHQOPMAIIHI0 O PacloJjoXKeHHe BCeX OTBEPCTHH,
KOTOphle OyfyT IIpOCBEpJeHbl Ha ILjIaTe.

ITpoexTHpoOBaHUe 3aBEPIIEHO.

HakoHell, 3akpolTe JHaJOTOBOe OKHO "UepTUTH"
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. - Generate Drill Files WA

Output folder: ‘ M =
Drill File Format Drill Origin Hole Counts
(®) Excellon (®) Absolute Plated pads:
Mirror Y axis Drill/place file origin Mon-plated pads:
Minimal header Drill Units Through vias:
PTH and NPTH in single file Millimeters Micro vias:
Oval Holes Drill Mode (®) Inches Buried vias:

P
®) Use route command (recommended)
Zeros Format
Use alternate drill mode = ,
%) Decimal format (recommended)

Gerber ¥2 Suppress leading zeros
Suppress trailing zeros
Map File Format
Keep zeros
PostScript
(®) Gerber X2 Precision:  2:4
DXF
SVG

PDF

Messages

2 O = O &

Generate Report File... Generate Map File Close Generate Drill File
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VyeoHOe nmocooue Yacte 4: I1osib30BaTe /JIbCKHE
CHMBOJIBI H IIOCaJ0YHbIEe MeCTa

CXEMy MOZKHO YJIYYIIIUTD, rZ(O6aBI/IB B Hee BBIK/IIOYATEJIb IJISA BKJIFOUEHUS/BBIKJIFOUE HUS CBeTOoauOaa. ,[[JIFI
Hadasia MbI CO3daJKM HOBBEIE O0MOJIMOTEKH CHMBOJIOB H II0Ca/IOYHBIX MECT, JaJjie€ HapHuCyeM CHMBOJI
BEBEIKJVIIOUAaTeEJ A M CeJIaeM /I HETO ITI0Caa0YHO€E MEeCTO.

B [MaHHOM pYKOBOJCTBe OygeT UCII0JIb30BaThC KOHKPETHBINM BEIKIOUaTeslb SPST (0T aHIIMIICKOM
abbpeBuaTypsl Single Pole, Single Throw - oguH 1moJiroc, ofHO HarpasseHue) NKK M2011S3A1W03. Mo>kHO
HCII0/Ib30BATh U APYyIrHe BBIK/I0YATe N, HO [JI1 3TOI0 BaM II0TpeOyeTcss H3MEHUTL HyMepaIiiio BEIBOZ0B
U pasMepkI I10Ca0YHOr0 MeCTa.

BBepeHH e B OMO/IMOTEKH M TaOJIUIIbI OO/ IMOTEK

CUMBOJIBI ¥ TIOCAIOYHBIE MeCTa OPTaHU30BaHbI B OMOIMOTEKH. BUOIMOTEKa MOJKET COMlep)KaTh JIOO
CHMBOJIBL, JIN0O0 I10CaZj0YHbIe MeCTa, HO He TO U Ipyroe BMecTe.

KiCad xpaHUT BCce M0Jb30BaTeNbCKHUe OMOJIMOTEKHM CHUMBOJIOB U OHOJMOTEKM IT0CAOYHBIX MeCT B
Tabuie OMOIUMOTEK CHMBOJIOB M TaOJHIle OHOJMMOTEK II0CAJ0OYHBIX MECT, COOTBETCTBEHHO. KarKmas
TabsuIta 6M6IMOTEK PeICTABIIET COO0M CIIUCOK MMeH OUOIMOTEeK U MHPOPMAITHUIO O TOM, ITie KaKias U3
HHUX HaXOJUTCS Ha JTUCKE.

IToMHMO IT06AIHLHBIX TabIUI] OMOJIMOTEK CHUMBOJIOB U MOCA[I0OYHBIX MECT, CYIIeCTBYIOT TaKyKe TaOJIHIThI
OUOIMOTEK CUMBOJIOB U II0CA/I0OYHBIX MeCT /151 KOHKPETHBIX ITP0eKTOB. CHMBOJIBI U I10CA/IOUHbIE MeCTa,
mobaBJleHHBIE B IIOOAJIbHBIE TaOJIHITHI, AOCTYIIHHI BO BCeX ITPOEKTax, B TO BpeMs KaK CHMBOJIBI U
I10CaJ0UHble MecTa B TaOJMIIaX KOHKPETHBHIX ITPOEKTOB /IOCTYIIHBI TOJHKO [JII JAaHHOTO IIPOEKTa.
ITosmb30BaTeIM MOTYT 4,06aBJIATH COOCTBEHHBIe OMOIMOTEKN KaK B I00aIbHbIe TabaUIlbl OMOIMOTEK, TaK
U B TaOJIUITHI KOHKPETHHIX ITPOEKTOB.

Tabymipl 6MOIMOTEK CHMBOJIOB MOYKHO IIPOCMOTPETh WJIM OTPENaKTHPOBaTh C IIOMOINBH KOMAaH[bI
Hactpoiiku - VipaBjieHue O0HOJIMOTEKaMH CHMBOJIOB..., B OKHax "PemakTop cxem" mwim "PemakTop
CcUMBOJIOB". TabiuIlkl GUOIMOTEK II0CAJLOYHBIX MeCT MOYKHO IIPOCMOTPETH WX OTPefaKTHPOBATh C
IIOMOIIBbI0 KOMaHAbl HacTpoiikum - VipaBjieHHe OHOJIHOTEKaMH II0CAJ0YHBIX MeCT..., B OKHAax
"PemaxkTop IwiaT' wiM "PefakTop IIOCaMOYHBIX MecT'. Taxoke, TocTyn K 06erM TabiuiaM OHOIHOTEK,
BO3MOJKeH U3 "MeHeyKepa [IpoeKra’.
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https://www.nkkswitches.com/pdf/MtogglesBushing.pdf

BuBnuoTekn cumeonce

TnoBaneHele BuBAMoTekn  BuBauoTexn npoekTa

cnonezoeate Bugumbnii

% S{KICAD7_SYMBOL_DIR}/4ucx.kicad_
£ =

YHUKANEHOE MMA

Jwxx_|EEE

Tdx Gx

Tdux

Tdux_|EEE
Amplifier_Audio
Amplifier_Buffer
Amplifier_Current
Amplifier_Difference
Amplifier_Operational
Amplifier_Instrumentation
Amplifier_Video
Analog

Analog_ADC
Analog_DAC
Analog_Switch

Audio

MyTe BubBnuoTekn

SIKICADT_SYMBOL_DIR} 4xxx_|EEE kicad_sym
SKICADT_SYMBOL_DIR}Y 74x Gux. kicad_sym
SKICADT_SYMBOL_DIR} 7w kicad_sym
S{KICAD7_SYMBOL_DIR}/74xx_IEEE kicad_sym
HKICADT_SYMBOL_DIRY Amplifier_Audio.kicad_sym
SKICADT_SYMBOL_DIR}Y Amplifier_Buffer.kicad_sym
S{KICADT_SYMBOL_DIR}Y Amplifier_Current.kicad_sym
S{KICADT_SYMBOL_DIR}Y Amplifier_Difference.kicad_sym
SKICADT7_SYMBOL_DIR}Y Amplifier_Operational kicad_sym
SKICADT_SYMBOL_DIR}Y Amplifier_Instrumentation.kicad_sym
SKICADT_SYMBOL_DIR}Y Amplifier_Video.kicad_sym
S{KICAD7_SYMBOL_DIR}/Analog.kicad_sym
S{KICADT_SYMBOL_DIR}Y Analog_ADC kicad_sym
SKICAD7_SYMBOL_DIR}Y Analog_DAC kicad_sym
S{KICADT_SYMBOL_DIR} Analog_Switch.kicad_sym
SKICADT_SYMBOL_DIRY Audio.kicad_sym

Gopmat BrubanoTekn

KiCad
KiCad
KiCad
KiCad
KiCad
KiCad
KiCad
KiCad
KiCad
KiCad
KiCad
KiCad
KiCad
KiCad
KiCad
KiCad

Mapametpel

duxx ser
Tl Gaexe ¢
T syr
T ser
Armnplifie
Buffer ai
Amnplifie
Amplifie
General
Instrurm
Video ar
Miscella
Analogi
Digital t
Analog
Audio d

L

ETLS AT WK AT PR i R e b Do [rET e Moo

>

AR EANRAEARERRAREER
JNENRNEAMEARARMERERE A

+| = |1

KoneepT. GuBnanoTen

MoacTaHoeku myTei:
SIKICADT_SYMBOL_DIR} C\Program Files\KiCad\7.0\share\kicad\symbals\
S{KIPRIMOD} Ch\Users\Thinker\Documents\KiCad\7.0\projects\get-started

QK OTnena

Often, paths to libraries are defined with path substitution variables. This enables a user to move all of their
libraries to a new location without modifying the library tables. The only thing that needs to change is to
redefine the variable to point to the new location. KiCad’s path substitution variables are edited with
Preferences - Configure Paths... in the Project Manager or any of the Editor windows.

OHOM U3 II0JIe3HBIX IIepeMeHHbBIX II0JCTAHOBKU IIyTU saBjsieTcs ${KIPRJMOD} . 9Ta ImepeMeHHas Bcerga
yKasbIBaeT Ha TEeKYIIUM KaTaJor IIPOEKTa, II09TOMY ee MO’KHO HCIO0Jb30BaTh [JI1 BKJIIOUEHHUS

CHELII/ICIJI/I‘IQCKI/IX [JII ITPOEKTa 6I/I6JII/IOT€K, KOTOPBIE XPAaHATCA BHYTPH KaTa/IoTa ITPOEKTa.

IIpu ntepBoM 3amnycke KiCad mpejpiaraeT I10JIb30BaTe0 HACTPOUTHL TAOIUITY OMOIMOTEKHM CUMBOJIOB U
TabIUITy OMOIMOTEKH T10CaJ0YHBIX MeCT. UTOOBI HOBTOPUTE 3Ty HACTPOMKY, YOAJINTE WU IIepeUMeHyITe
dariuiel TabIUIIbI 6UOIMOTEKU CMBOJIOB WJIH TabIUITbI OUOIMOTEKH I10Cal0UHbIX MecT. [lepe; yraseHrueM
TabJIUIT clesIaliTe UX pPe3ePBHYI0 KOIIHIO.

PacrrosioxxkeHue Q)aﬁJIOB Ta6JII/II_I O0MOJIMOTEK CUMBOJIOB U II0Cag0YHBIX MECT 3aBHCHUT OT OHepaHI/IOHHOﬁ
CHCTEMBI.

* Windows: %APPDATA%\kicad\8.0\sym-1lib-table and %APPDATA%\kicad\8.0\fp-lib-table
® Linux: ~/.config/kicad/8.0/sym-1lib-table and ~/.config/kicad/8.0/fp-1lib-table

* macOS: ~/Library/Preferences/kicad/8.0/sym-1lib-table and
~/Library/Preferences/kicad/8.0/fp-1lib-table
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Co3gaHMe HOBBIX IVI00A/IBHBIX OMO/IMOTEK UK OMOJIMOTEK
IIpoeKTa

IIepBBIM ITIaroM, IIpH CO3[@HUHU HOBOTO CMBOJIA HJIHM II0CaJJOYHOTO MeCTa. SIBJISIETCS BIOOP OUOIMOTEKH,
B KOTOPOM 0H 6y/leT XpaHUTHCS. B TaHHOM PYKOBOZCTBE CMBOJI BBIK/IIOUATEJSI U €T0 I10Cal0UHO€e MeCTO
OyZyT IIOMellleHbl B HOBbIe OMOINOTEKH, IIpe/jHasHauYeHHbIe [JI1 KOHKPETHOTO IIPOEeKTa.

U3 "MeHemxepa IIpoeKTa' oTKpouTe "PemakTop cuMBOJIOB". HaxkmuTte daitn - HoBass O0uGInoTeKa U
BbIOepuTe IIpoekT. 3ajaiiTe UM /11 HOBOU OUOIMOTEeKU (HampuMep, getting-started.kicad_sym) u
COXpaHHUTe ee B KaTaJore IIpoeKTa. Temepb HOBasg, Iycrag OHOIMOTeKa BBbIJe/leHa Ha IIaHeJId
"BubsmmoTeKH" cJleBa U aBTOMAaTHU4YeCKU o6aBjieHa B TabIUIy OHO/IMOTEK IIpoeKTa (IIpoBepbTe BKIALKY
"BubymoTeKy IpoekTa’ B MeHI0 HacTpoiiku — ViipaBiieHHe 6H0IH0TeKaMH CHMBOJIOB...).

Co3gaHHe HOBBIX CHMBOJIOB

Teneps, B TOJILKO UTO CO3IaHHOW HOBOU GHO/IMOTEKE, CO3/IaliTe CUMBOJI BRIK/IIOUATe 1. BrIOpaB B ITaHeIn
«bubmoTekn» 6UbIMOTEKY getting-started, HavkmuTe ®Paii - HOBBIN CUMBOJL.... B 11071 «MIMS1 CUIMBOJIa»
BBeJUTE €ro apTUKy/L: M2011S3A1W03. CHMBOJIBI IlepeKrodaTesledl [NOJDKHBI HMeThb 0003HaueHUsd,
HauyWHAIIIMecsI ¢ SW, II03TOMY OTpefaKTHUpyHTe Iioje «O603HadyeHMe 110 YMOJYaHUIO» WU3MEHUB ero
3HaueHHe Ha SW.Bce ocTaJbHBIE 10151 MOYKHO OCTaBUTD 110 YMOJJTUYaHHUIO.

In the Libraries pane, the M2011S3A1W03 symbol now appears under the getting-started library. In the
canvas, a cross indicates the center of the footprint, and text has been added for the reference designator.
For now, move the text away from the center of the symbol to get it out of the way.

BeIBOABI CHMBOJIA

Start drawing the symbol by adding a pin. Click the Add a pin button D% on the right toolbar. The Pin

Properties dialog will appear. Set Pin name to A, Pin number to 2, Electrical type to Passive, and
Orientation to Right. Set X Position to -200 mils and Y Position to 0. Click OK, then click on the canvas
to place the pin. If the pin moved after clicking OK, it might be necessary to edit the pin’s properties again
(double click the pin, or right click on the pin - Properties...) to set the position correctly.

It is strongly recommended to always use mils (or inches) in the Schematic Editor and
Symbol Editor, particularly for symbol pins. Mixing imperial and metric units will result in
symbol pins that cannot be properly connected because they do not align with wires or

NOTE other pins. The KiCad libraries use a 50 mil grid for their pins; using a different unit
system will prevent your symbols and schematics from connecting with KiCad’s builtin
symbols. Note that unlike in the PCB editor, units in the schematic have no physical
meaning.
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rma BRIBOgE:
Homep BbiBoga:

INEKTR.THM:

Mpaguyecknii cTik:

Mozmnuma no X
MNoznuma no Y
OpwenTayma:

JnvHa BbiBOAE:

| A

| 2

I—| MaccuerbIA

I— NMHKA

Pazmep wpndta umeHm: | 1,27

| 5,8 | mm

0 | mm
o-| Bnpaso v

| 2,54 | mm

| mm

| mm

Pazmep wpudTta Homepa: | 1,27

[ | ANbTEpHATUEHBIE YHKLNKY BRIBOA

QLA 4N BCeX YACTEA CUMBONA
[] OBwwmii ana soex HauepTanwii (no ge Moprany)

Bugumeli

MpocmoTp:

C

QK CTreHa

Jlo6aBbTe BTOPOM BBHIBOJI, HO Ha 3TOT Pa3 He UCII0JIh3ysl HHCTPYMeHT J06aBUTH BBIBOJ, a IIPOCTO HaXkaB
K cuMmBosy [06aBHUTCI HOBBIM BBIBOZ II0J, HOMEPOM 3, PAacIOJIO>KeHHBIH

KJIaBHIIy  Insert |

HeII0Cpe/ICTBEHHO T10]] BEIBOJIOM 2.

Bo muorumx Mecrax KiCad, HakaThe KJIaBUIIM | Insert  IIPUBOAUT K IIOBTOPEHUIO
IoC/IefHero AercTBus. [Ipy 3TOM MeCTOII0JI0KeHHe HOBOTO 3/IeMeHTa OyZeT CMellleHo, a
HyMepalys, B 3aBUCHMOCTH OT CHUTyaI[iH, aBTOMaTHYeCKHU YBeJIUUHUTCI. B pemakTope
CHMBOJIOB 3TO MOKHO HCIIOJIb30BaTh JJ1 OBICTPOTO pasMeleHHs O0JIbIIOro
TIP KOJIMYeCTBa BBIBOJIOB. B pemakTope cXeM 3TO MOeT OBITh MCII0JIb30BaHO [JIS
MHOTOKPaTHOTO pasMeIlfeHUs OJHOTUIIHOTO KOMIIOHEHTa WIM JJI1 MapKHPOBKH
O0JIBIIIOT0 KOJIMYeCcTBA BBIBOJIOB KOMIIOHEHTa HYMEpPOBAHHBIMH MeTKaMH. Takke,
KJIaBHINA | Insert MOJKeT OBITH II0JIE3HA B pefaKTope II0CAJLOYHBIX MeCT U pefaKTope

IIJ1aT.

We want Pin 3 to be on the right side of the switch symbol, so edit the properties of pin 3 and change X
position to 200 mils, Y position to 0, and Orientation to Left . Also, change Pin nameto B.

I'paduueckoe npeacTaBjIeHHe CHMBOJIA

Pa3MecTHB BCe HEOGXO0/[TMbIe BEIBOJIBI, C TIOMOIIILI0 HHCTPYMEHTOB «KpyT» O U «JIMHHS» / IIpUaiTe
CUMBOJIy BHJ, IlepekstodaTess SPST. Ha aToM JTare I0JIe3HO IepeKII0UNUTHCI Ha 60Jiee MEJIKYI0 CEeTKY:

IIeJIKHUTE ITPaBOU KHOIIKOU MBIIIM B paboyed 06s1acTH U BbhIbepUTe B IT0MeHI0 CeTKa 60jiee MeJIKUM
ar. ITocte go6aByeHMs rpaduyuecKuxX GUIYp CHOBA IIEPEKIII0UNTeCh Ha ceTKy 50 Mut (1.27 mm).

MeJjikrie ceTKH Y/IOGHLI OJIs1 prUCOBaHUA I‘pa(l)I/I‘-IeCKI/IX 3JIEMEHTOB, HO BBIBOJABI

WARNING

CHMBOJIOB BCeEIZia JOJ/DKHBI pacmosiaratbcsi Ha ceTke ¢ maroMm 50 mmut (1.27 mm).
BBIBOJIBI, He BBIPOBHEHHBIE II0 ceTKe 50 mil, He IIOJIyUHUTCI COEUHUTH C
IIPOBOJHUKAMHU B CXEME.
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: Docei

CBOMCTBa CHMBOJIOB

Teneps oTpemaKkTHUPyHTe CBOMCTBA BCETO CHUMBOJIA C IIOMOIIBI0 KoMaHbl daiil » CBoOiicTBa CHMBOJIA.
Ty >Ke KOMaHAy MO>KHO BBIIIOJHUTHL C IIOMOIIBI0 TBOMHOTO KJIMKA Ha CBOOOTHOM ydJacTKe paboueit
obustacty. MisMeHuTe moJie 3HaueHue Ha M2011S3A1W03, a B moJie KiiroueBoe €10BO 1006aBbTe spst switch
toggle, YTOOHI B aIbHEUIIIEM YIIPOCTUTE IIOMCK 3TOTO0 CUMBOJIA. [[JIg JTaHHOTO CMBOJIA IMeHa BBIBOJIOB
He HeCyT HUKAaKOHM IT0JIeSHOUW MH(OpPMAIlVH, II03TOMy CHUMHUTE (iakoK Iloka3pIiBaTh MMS BBIBOJA,
YT0ObI BU3YAJILHO 00JIETYUTEH 0TOOpayKeHUe CUMBOJIA.

ITowte HakaThg KHONKK OK IlepemecTHTe TeKCTOBOe II0Jle 00O3HAueHUsI HIDKe, YTOOBI OHO He
IepeKphIBasIO rpadrKy CUMBOJIA.

*CeoiicTea cuMBona GuBanoTekn *

OBwwe  Mocag.mecta
Mona

Bce yacTi B3anmo3aMeHAEME
[ Wmeer anLTEpHaTMEHOE HavepTaHue (no ae Moprany)

[] Cozaats kak cumecn nutaHma

[JMNokazaTs uma esieoga

Ws ebiBoaa BHYTPK

Wnas 3HaueHne Mokasate [Mokasate uma opws. eeipasd. Bept. eeipaeH. Kypcua I'IonpKuprlﬁ

OBozHadenne  SW Lentp Lentp

LT --:-mmn-:-

Mocagmecto Lentp Lentp

fokymenTauna D D Llentp LenTp D D

1
Vs cugona: [ M201153A1W03 |
Onucanne: | |
Kntoueesie cnoea: | spst switch toggle |
PoguTensckdid cumMean: v

OBwme MapameTpel HaaNWCEil BLIBOACE ATpuByThl

Kon-so wacteit: | 1 % MokasaTe HOMEp BEIBOAR [ Mcknrounts us cumynaumum

D WeknrounTe uz NEpEYHA JNEMEHTOE

I Wecknrounts uz nnate

Cmewenne: | 0,508

|I"I"II'T'I

| MpaenTe MOAENE CHMYNALNN... | | oK | | OTmena |

Ha sToMm sTarl co3gaHue CUMBOJIa 3aBepPIIIeH. COXp&HI/ITe €Tr0 U I1epexoguTe K CIeAYIoIeMY - CO3QaHHI0 [IJI

HEero I10Cag04YHOro MecCTa.
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C03ﬂaHI/Ie HOBBIX IIOCAAOYHBIX MECT

OTkpotiTe "PefakTop II0CALOUYHBIX MECT" U CO3[aliTe HOBYIO OHMOIMOTEKY I10CAJL0YHBIX MECT JIJI1 9TOTO
IIpOeKTa C HMeHeM get-started.pretty (®aitn - HoBas OmoamoTeka...). Kak m B wIy4ae c
O6MOIMOTeKaMU CUMBOJIOB, HOBasl OMOIMOTEKA II0CA[IOYHBIX MeCT 00aBJ/IeTC B TAOIUIly OGUOIMOTEK
IIpoeKTa. BribpaB HOBYIO OHMOIMOTEKY Ha ITaHe u «BUOIMOTEKMU», CO3[aliTe HOBOE II0CaJ0YHOE MECTO
(®Pait1 — HoBoe mmocafjouHoe MeCTO...). 3ajaiiTe 1151 Hero uMs Switch_Toggle SPST_NKK_M2011S3A1x03 u

THUII - CKBO3HOE OTBEpCTUe.

ILIOIAAKH IS IIOCATOYHBIX MECT

The switch has two pins, numbered in the datasheet as 2 and 3, and spaced 4.7 mm apart. For ease of
placement, adjust the grid to match the pad spacing. Open the grid settings by clicking Preferences -
Preferences... -~ Footprint Editor — Grids, or by right-clicking the :: :: button in the left toolbar and
selecting Edit Grids.... Add a new grid with the plus button at the bottom. Set the new grid’s X size to 4.7
mm . Accept the dialog, go back to the editing canvas, and then switch to the new grid in the grid dropdown in
the top toolbar, if it is not already selected.

ITo TpaguIy, B II0CaJ0UYHBIX MECTaX CO CKBOSHBIMM OTBepPCTUSAMHU, BBIBOJ, 1 pacrosiaraercs B Touke (0,0)
U OpUEHTUPOBaH TakK, UTOOBI OH HaXOJUJICI CjieBa BBepXxy. B SPST-BepcuM 3TOTO BBHIKJIIOUATEJIA BRIBOJ, 1
OTCYTCTBYeT, II09TOMY B CO3[laBaeMOM II0CaJl0UYHOM MecTe IiepBas Touka (0,0) ocTaHeTca IIyCTOU, a
KOHTaKTHBIE IJIOMAAKY 2 U 3 OyAyT paciioyiokeHbI B Toukax (0, 4.7 mM) u (0, 9.4 MM) COOTBETCTBEHHO.
ObpaTuTe BHHMaHUe, YTO B cucreMe KoopauHar KiCad, 1o ymoJI4aHUIO, II0JIOKUTeJbHag 0Cb Y
HalpaBJieHa BHU3.

Use the Add a pad tool in the right toolbar to place a pad one grid division below the origin, which is (0,
4.7 mm). Press esc to exit the pad tool, then double click on the pad to edit its properties. Change the pad
number to 2 and verify that the position is correct. The switch pins are 1.17 mm x 0.8 mm, which gives a
diagonal (maximum pin dimension) of 1.42 mm. Therefore set the hole diameter to 1.42 mm + 0.2 mm = 1.62
mm, and the pad diameter to 1.62 mm + 2*0.15 mm = 1.92 mm to provide a sufficient annular ring.

Obwme Hactpoiikv 3asopos  [pUMWTHEE! CAOMHBE KOHT.IA.

Tun KoHT.MAL: CreosHoi ™ Cnou megu: ?
Homep konT.nag | 2 | Bee cnow megn ~ ?
TexHUYECKIE CNOK: ?
| Mozuuma X | 0 | mm Y | 47 | mm [CF.Adhesive
[ B.Adhesive
[JF.Paste o
Qopma konT.nn: | Kpyrnas ~ []B.Paste
. |
Inamerp: 192 mm [ F.Silkscreen |
| []B.Silkscreen

1 B.Mask
®opwma ote: | Kpyrnaa ra Eﬂser.gra\:‘wngs
ser.Eco
Ouamerp: mm [JUser.Eco2

- MapameTp npowseoacTea:
CMELLIEHNE OTHOCHTENBHD OTE.

Her ~
[ Anuna ot kowt.na. go uwna

Mocag.mecro REF* (Switch_Toggle SPST_MKK_M201153A1x03), sepxHan cTopoHa, NosépHyTo Ha 0°F |:| MpocmMoTp B KOHTYPHOM pEskumME oK T




Jlajlee, HCIIOJIB3ysl KHONKY Jl00aBUTh KOHTAaKTHYH IUIOIIATKY, PasMeCcTHUTe JIPyrol KOHTakT B
crepyroiein Touke (0, 94 mM). O6GpaTuTe BHUMaHWe HAa TO, YTO HOMEP KOHTAaKTHOMW ILJIOIIAIKK
aBTOMAaTHUUYeCKH YBeJMUYWBAEeTCs, a ee CBOMCTBA, BKJIIOUAsl pasMep IUIOIMAAKKA M THAMeTP OTBEPCTHS,
KOIIMPYIOTCS C IIPebIAyIel KOHTaKTHOM IJIOIIaIKH.

IIpu pasmellieHUH 00eUX KOHTAaKTHBHIX IJIOMIA0K, ITOSICOK BBIIIAUT HECKOJIHKO MasoBaThIM. UTOOBI
BBIKJIFOYATeJIb OBLJIO JIerye I1adTh U OH IIPOYHee JeprKajicsd Ha IJIaTe, JIy4lle cesiaTh [I0SICKY KOHTaKTHBIX
IJTOIAZI0K UyTh I1060JbIIe. [I09TOMY YBETUUbTE TOJIIMHY ITosicKa ¢ 0.15 MM 10 0.3 MM, 0OTpeakTUpPOBaB
CBOMCTBa KOHTAKTHOM IIOIIAAKK 2 U U3MEHUB ee pa3Mep no0 1.62 mm + 2*0.3 MM = 2.22 mm. Pasmep
OTBepCTHUs He MeHsUTe. O6paTUTe BHUMaHMeE, YTO I10Jie "Pa3Mep KOHTAKTHOM IJIOIIAIKK" ITPUHUMAaET
MaTeMaTHU4YeCKUe BBIPaKeHMd, I109TOMY 1.62+2*%0.3 MO’KHO BBECTH HAIIPIMYIO U IIOJIYUYUTH 3HAYEHUE
2.22 MM.

MHorue TekcroBble ITod B KiCad IIOAAEPKUBAIOT MaTeMaTH4YeCKHe BBbIPa’KEeHUA,
BKJUIIOYad ITPeo 6p330BaHI/IH €IUHUIT U3MEPEHA.

TIP
BBIITOJTHUTE aHAJIOTHYHYI0 MOJHQGUKAITHIO IOSICKA U /I IPYTO¥ KOHTAKTHOM ILIOIIAAKH. [[JIT1 9TOTO
IIeJIKHUTE ITPABOH KHOIKOM MBI Ha KOHTAKTHOH ILIOMIA/IKe 2, BbIGeprTe MCIOIb30BaTh HACTPOHKH
KOHTAKTHOH IUIOINAAKH..., A 3aTeéM HaKMHUTe W3MEHHTh KOHTAKTHBIE€ IUIOIIAJAKH HA TEKYIeM
II0Ca/{0YHOM MECTE.

I'padpuueckoe opopmiIeHHe IOCaJOYHOI'O MecTa

[TpaBUJIbHOE TI0CA/IOYHOE MEeCTO UMeeT TOUHBIN KOHTYP IeTaId Ha ¢JIoe U3roToByIeHwus ( F. Fab ), HeMHOT0
60JIBIIIMU KOHTYP Ha cjoe Ireskorpaduu ( F.Silkscreen) U rpaHUIly ImocagouyHoro Mecra ( F.Courtyard),
OKPY>KaIOIITyI0 BCe TI0CaZI0UHOe MECTO JIJIsI ITpeIOTBPallleHHs HaJIO)KeHUsI Ha IPyTHe I10CcaJl0YHble MeCTa.

Switch to the front fabrication layer by clicking F.Fab in the Layers panel at right. The fabrication outline
should precisely match the physical dimensions of the part, which is 7.9 mm wide and 13 mm tall. Use the line
/ , rectangle |:|, or polygon 5_'] tools to draw the outline of the part as shown in the screenshot below.

One way to precisely place the outline is to create a new grid with an X spacing of 7.9 mm and a Y spacing of
13 mm. Then adjust the grid origin by right-clicking the ;::: button and selecting Grid Origin.... Set the X

originis 7.9 mm/2 = 3.95 mm and the Y originto 4.7 mm-(13mm/2)= -1.8 mm.
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(-3.95, —1.8) (3.95, —1.8)

REF**
Switch_Toggle_SPST_NKK_M2011S3A1x03
${REFERENCE}

@

(-3.95, 11.2) o (3.95, 11.2)

3areM IlepekyrouMTech Ha oM F.Silkscreen. KoHTyp 1Ieskorpaduu [OJ/DKEH HaXOAUTHCA
HeII0CPeICTBEHHO 3a KOHTYPOM [leTall, II03TOMY JIMHUU IIIeJIKOTpaduU CABUHYTHL HAPYKy OT KOHTypa
Ietasu Ha 0.11 MM (rtostoBuHA (0.5 MM) NMPUHEL IMHUU feTand 0.10, rrroc mosioBrHa (0.6 MM) IIIMPUHBL

JuHUU 1enxkorpaduu 0.12 mM). TouHble KOOPAWHATHI IOKa3aHbl Ha PHUCYHKE HIDKE, a YL0OHBIE

HACTPOMKU CeTKH CJIe/TYIOIITHE:

CeTka rtostb3oBaressi Pasmep X: 79 MM + 2 * 0.11 MM = 8.12 mm
CeTrka rtosb3oBaressi Pasmep Y: 13 MM + 2 * 0.11 MM = 13.22 mm
Hauasio koopauHatT 110 ocu X: 8.12 MM/ 2 = 4.06 MM

Hauaso xoopauHaT 110 ocu Y: -1.8 MM - 0.11 MM = -1.91 mm

(-4.06, —1.91) (4.06, —1.91)

REF**
Switch_Toggle_BPSTINKK_M2011S3A1x03
${REFERENCE)

(-4.06, 11.31) @ (4.06, 11.31)




Hakonern, BbI6epuTe ot F. Courtyard. KOHTYp IpaHHUIIBI II0CaL0YHOIO MecCTa [0JDKeH 00paMiITh
KOMIIOHEHT C 3a30poM 0,25 MM.

Use a different strategy to draw this layer. Switch to a Imm grid instead of a custom grid, and draw a
rectangle roughly surrounding the footprint. Double click on the rectangle to edit its properties, and enter
the corner coordinates of the rectangle directly — they are shown in the screenshot below.

REF**
Switch_Toggle_EPST.NKKM201153A1x03
§{REFERENCE)

ITocste 3am101HEeHUS KOHTYPOB PACIIOJIOZKHUTE TEKCT TaK, KaK IT0KasaHo Hipke. [locagoyHoe MecTo TOTOBO.

Switch_Toggle_SPSTNKK_M2011S3A1x035




CorranreHud o ouomorexkam Kicad

JJ1d o epyKaHKs. BBICOKOTO KadecTBa 6MO/IMOTEK CUMBOJIOB UM II0CaZ0YHBIX MecT, B KiCad cylecTByeT
mokyMeHT KiCad Library Conventions, KOTOPBIM IIpe[CTaBJdeT 060U Habop peKoOMeHJaIuy II0
HCII0JIb30BAaHHUI0 CMBOJIOB U II0C3Jl0YHBIX MecT. He 06s3aTe/JIbHO CIefl0BaTh 3TUM COJIALLIEHUSM JJIL
JIMUHBIX OUOINOTEK, HO OHU SIBJITIOTCI XOPOIIEN OTIPaBHOM TOUKOM. [IocajouHble MecTa U CUMBOJIBL B
odunmanbHoM 61boTeKe JOJDKHBI C00TBeTcTBOBaTh KLC. Takske KLC HCII0/Ib3yeTCs B KaUeCTBe OCHOBBI
JJIs1 C03[jaBaeMOor0 CHMBOJIA ¥ II0CaZ,0YHOTO MeCTa B JAHHOM PYKOBO/CTBE.

/lo6aBJIeHHEe BHIK/IIOUATEISI B CXEMY

Tenepb, KOITa CO3gaHHe II0CaZ0YHOIro MeCTa 3aBepIIeHO, MOKHO OTpeaakKTHpPOBaTb CHMBOJI
BBIKJIIOUATesd TaKHM O6p&30M, yToOBI II0 YMOJIYaHHUIO VI HETr0 HCIIOJIb30BaJIOCh COOTBETCTBYIOIIIEE
II0Cag04YHO€E MECTO.

BepHutech B "PelakTOp CMMBOJIOB" U OTKPOMTE CUMBOJI BBIKIIOUaTe 1. OTpelakKTUPYITe ero CBOMCTBA.
[TesIKHHUTe Ha I10JIe MocafoyHoe MecTo , 3aTeM IIeJIKHUTe Ha II0SIBUBIIIEMC sSHaUKe 6MOIH0oTeKH KHUT ||\.
[leperifuTe B OMOJIMOTEKY II0CALOUYHBIX MeCT IIPOEKTa U ABaKAbI IIEJKHUTe Ha II0CALOYHOM MecTe
BBIKJIFOYaTe 1. COXpaHUTe CUMBOJL

Tenepb IOCAZOYHOE MECTO BBIKJIFOUATEJSI Ha3HAUeHO 3TOMY CHMBOJIY II0 YMOJTYaHHIO U €r0 He HY)KHO
BBIOHUPATH BPYUYHYIO IIPHU KOKIOM 106aBIeHUN CHMBOJIA B CXEMY.

CeoiicTea cumeona GuBanoTekn *

OBwwe  Mocag.mecta
Mona

Wnas 3HaueHne Mokaszate [Mokasate uma Topws. epipasd. Bept. ebipasn. Kypoue MonysupHeni

OBosHaueHne  SW O Uentp Uentp O O
3HaueHue M20115341W03 O Uentp Uentp O O
fokymenTauna O | Llentp LenTp O O
+| [T []
Vs cugona: [ M201153A1W03 |
Onucanne: | |
Kntoueesie cnoea: | spst switch toggle |
| PoawTenbckmii CmBon:
|
OBwme MapameTpel HaaNWCEil BLIBOACE ATpuByThl
| Kon-so wacteit: |1 = MokasaTe HOMEp BEIBOAR [ Mcknrounts us cumynaumum
i B [ Mokasate ums esizoaa
I CE HACTW B33MMO3aMEHAEMEI [(JWckntoumTe us nepedns anemenTos
| []Wmeer anstepHatueHoe HauepTanne (no ge Moprawy) Mma BeiB0aa BHYTEN [ Wcknroumte us nnate:
| [ Cozaats kak cumeon nutaHus Cuewenme: | 0,508 | mm
|
| MpaenTe MOAENE CHMYNALNN... oK OTmena

OTkpouiTe cxeMy M [06aBbTe HOBBIM CHMBOJ,, BbIOpaB CO3ZJaHHBIM HaMM paHee BBIKIIOUYATEb.
ITogKITIOUKTE €T0 MeXKy CBETOLHMOIOM U ILIF0OCOM OaTapeu.

It isn’t necessary to manually choose a footprint for the switch, because the switch symbol already specifies
a footprint. Run ERC to make sure that the modified schematic doesn’t violate any electrical rules.
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vCC

PWR_FLAG
M
\ SW1 f:
M2011S3A1W03
™~

led

+ BT

Ny red

PWR_FLAG O-¢
L

GND

Z[OGHBJIEHI/IG BBIK/IIOUYATE/I1 Ha IVIAaTy

V6emurech, YTO BbI COXPaHUIU U3SMEHEHUS B CXeMe, II0CJIe Yero OTKpouTe "PefakTop Ie4aTHBIX ILIaT",
4TO06BI [06AaBUTH CMBOJI Ha IIaTy. OGHOBUTE IIeUaTHYIO IIJIaTy C y4eTOM H3MeHeHUH B CXeMe C [IOMOIIBI0
KoMaHAbl HHCTpyMeHTBI — OOHOBHUTH II€UYAaTHYIO IIVIATy U3 CXeMbI... U IIOMECTHUTEe II0SIBUBIIIEEeCs
II0CaJ0YHOE MeCTO BBIKJIFOUATE I Ha IJIaTy, KaK II0Ka3aHOo Ha PUCYHKe.
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JIMHUSIMM CBSI3W II0KAa3aHbI HOBBIE COETWHEHHUs, KOTOphle Heo6XOZMMO pa3BecTH. Kpome ToroO,
He06XO0/TMO YIAJIUTh CTapOe COeIHMHEHe MeXKIy 6aTapeMKOoH U Pe3UCTOPOM.

CHagasa ymannTe HeHY)KHBIEe TOPOXKKH. /lJIg 3TOr0 BBEIOEPHTE OJHY K3 JLOPOJKeK MeXXny 6aTaperKou U
PesUcTOpPOM - HEBKHO KaKyl HMMeHHO. HeCKOJIbKO pas Ha)KMUTe KJIABHUIIy U, 4TOObI BBIOpaThb BCe
YYaCTKH MesKIy 6aTapeMKoM U pesuCTOPOM. 3aTeM Ha>KMUTE KJIaBUIIY | DPel || yTOGOHI yIaIUTh BEIOpaHHOE
LOPOIKKH.

CTpaccupyiiTe HOBBIE JOPOXKKU MeXXTy 6aTapeKoM U BBIKIIIOUaTesIeM, a TAK)Ke MeKIy BBIKIIoUaTesIeM U
pesucTopoM. 3aTeM Ha)KMUTe KJIABUIITY | B |, YTOOBI 0OHOBUTH 06JIaCTh 3a/IMBKU (3aII0JTHUTD 30HBI).

Haxonern, 3amyctuTte DRC, 4T06BI yOeAUTHCS, YTO MOJUQPUIIMPOBaHHAs IlJIaTa He HapyllaeT HUKAKHUX
IIPaBUJI IIPOEKTUPOBaHMSL
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M201153A1WO5

CBA3b MeXXAYy CHMBOJIaMH, IIOCaJ0YHBIMHA MecTaMHu 1 3D-
MO/IeJIIMH

CHMMBOJIBI U IIOCaJ0YHBIE MeCTa

Kak orricaHo B pasaesie HasHavyeHue I10CaJ0YHbIX MECT, B IIPOITeCCe CO3IaHMs CXeMbI Ka’KI0OMYy CHMBOJIY B
HeH JOJDKHO OBITH Ha3HAYEHO II0CaJJ0OYHOe MeCTO. MM I10CaJlOYHOro0 MecTa, Ha3HaYeHHOTIO KasKnomy
CHMBOJIY, XPaHHTCAI B I10JI1e [locagoyHoe MeCTO B CBOMCTBaxX CUMBOJIA.
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CeoiicTea cumeona GuBanoTekn *

OBwwe  Mocag.mecta
Mona

Wnas 3HaueHne Mokaszate [Mokasate uma Topws. epipasd. Bept. ebipasn. Kypoue MonysupHeni
OBozHaueHne  SW | LlenTp LenTp O O
3HaueHne M201153A1W03 O Lerrp Uentp O O
[T  geting-started:Switch_Toggle_SPST_NKK_M201153ATx03 D = | ® | dewp | Uewp | W | W
Jokymentauma O O Llentp Llentp O |

1

Vn cumsona: [ M201153A1W03 |
Onucanue: | |
Kntoueesie cnoea: | spst switch toggle |
PogMTenscklii CumMEnn: v
OBwme MapameTpel HaaNWCEil BLIBOACE ATpuByThl

Kon-so uacTeii: | 1 % Mokazate HoMEp BeIBDAE (I Wcknroumts uz cumynaummn

B [JMNokazaTs uma esieoga
CE HECTH B33MMOZaMEHAEME] (I WcknroumTs uz nepeqts 3nemeHTos
[ Wmeer anLTEpHaTMEHOE HavepTaHue (no ae Moprany) Mma BeiB0aa BHYTEN O Wckntouuts us nnate
[] Cozaats kak cumecn nutaHma Cuewene: | 0,508 | mm
| MpaenTe MOAENE CHMYNALNN... | | oK | | OTmena |

CHUMBOJIBI MOIYT COJ[ep>KaTh 3apaHee 3aaHHOe II0CaJ[0YHOe MecTo. /11 TaKUX CHMBOJIOB HeT
He0oOX0JMMOCTH Ha3HAYaTh I10CAI0YHOEe MECTO BPYUHYIO, II0CKOJIHKY OHO GBLJIO BRIGPAHO IIPH CO3aHUH
cuMBoJla. Ho TIOJIb30BaTeM MOTYT IIepeHAa3HAYMTh BBIOPAHHOE ITOCA[IOYHOE MeCTO B IIpOIfecce
Ha3HauYeHUs II0CA/[0YHBIX MeCT 0OBIYHBIM 06pa3oM. OIpezesieHre II0CA[0YHOT0 MeCTa 110 YMOJTYaHHIO,
I1es1ec006pa3Ho i CUMBOJIOB, KOTOPHIM BCeINla WJIM IIOYTH Bcerfa OyfeT Ha3HAUaTHCS OJHO U TO JKe
I10Ca/I0YHOEe MeCTO, HAaIIpUMep, AJII KOMIIOHEHTOB, IOCTYITHBIX TOJILKO B OHOM KopIryce. /[7Is1 CHMBOJIa
BBIKJTIOUATEJIS, IT0 YMOJTUAHHI0, GBLIO 33IaHO COOTBETCTBYIOIIEE IT0CAJI0THOE MECTO.

CHUMBOJIBI TaK)Ke MOTYT COfepskaTh QUIBTPHI II0CaL0UYHBIX MECT, C IIOMOIBI0 KOTOPBIX MOYKHO CKPBIThH
I10Ca/l0YHble MeCTa, HECOBMECTHUMEIe C JaHHBIM CMBOJIOM. HaripumMep, ciMBOJI 74HCO0 MMeeT QUIILTPHI
II0CaJ0YHBIX MeCT, B pesyJbTaTe 4ero B MHCTPYMeHTe HasHaueHUs I10CaJ0YHBIX MeCT 0TOOpakaroTcs
TOJIBKO JOITyCTUMBIe ITocafouHble Mecra DIP 1 SO14.
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CBOWCTEA CMmEBEDNE BruBnnoTekn >

OBwpe MNocagmecta

Tun bTPEI NOCAN.MECT:

DIP"WT7.62rnm™
5014

tle &

| MpaenTe MOgEnE CHMYNALMM... | | Ok | | OTmena

Ha crpanuiie TpeboBanug KLC K GrIbTpaM I10CaZ0UHBIX MECT COJlep>KaT HECKOJIBKO IT0JIE3HBIX COBETOB
I10 CO3aHUI0 3QPeKTUBHBIX GHUILTPOB I10Ca0UHBIX MECT.

IIocamounbie mecTa 1 3D-Mmoae/1u

3D-MOJiesti KOMIIOHEHTOB XPAaHATCI B OTAEJbHBIX ¢aiiysiaXx. IMeHa ¢aiioB 3D-Monesreli KOMIIOHEHTOB
COXPAHAIOTCI B MOCAJIOYHOM MecTe. B Ka)Kmoe MO0CaflouHOe MeCTO MOYKeT OBITh /00aBJIeHO Jroboe
KoyimuecTBO 3D-mopesieit. MimeHa QaityioB 3D-mMofiesieli, a TakKe MX Macirab, IIOBOPOT, CMeIljeHHe U
HEeIIPO3pavHOCTh 3ajat0TCs Ha BKJIafiKe 3D-MOAe/IH CBOUCTB I10CaJJ0YHOTO MeCTa.
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https://klc.kicad.org/symbol/s5/s5.2/

. CeOACTEa NOCag.MecTa

Obwwme HacTpoikw 2azopoe  3D-MoAenu

3D-moaenn MNokazate

${KICADE_3DMODEL_DIR}LED_THT.3dshapes/LED_D5.0mm.wrl v

+ (] HacTtpouTe NyTH...

Macwtab MpocmoTp
X: | 1,0000 @
1,0000
1,0000
MoeopoTt

0,00°
0,00°
0,00°

CMmeleHme

X: | 0,000000 mr
0,000000 mr
0,000000 mr

Henpo3padyHocTe

0
TonuyiHa nnarel

1.6 mm

OTMEHWTE

IMopnepxuBartca dopmarel 3D-mopesreit STEP ( .step) 1 VRML ( .wrl). ®atiiel STEP 1ojie3Hbl B TeX
CJIydasx, KoIja TpebyeTcsl TOUHOCTh PasMepoB, a ¢paiiel VRML M0OKHO HCII0JIB30BaTh [IJIS1 CO3aHUs OoJlee
IpUBJIEKaTeJIbHBIX BU3yaJlbHBIX PEH/IEpOoB. MHOTrHe IT0cajjouHble MecTa, B 6ubmiotreke KiCad, mmeroT
COOTBETCTBYIOIME 3D-MO/[eJIH, KOTOPBIE IIPel0CTaB/II0TCI Kak B popMare VRML, Tak 1 B popmate STEP. B
II0CaJ0YHOM MeCTe HeOOXOJMMO yKasaThb TOJIbKO OJHY W3 ABYX MoJeJed (0OBIYHO YKasbIBaeTCsI MM
VRML-¢atiia). KiCad Mo>KeT aBTOMaTHUeCKHU 10/, CTaBJATh Bepcrto STEP mpu skcopTe 3D-MO/iesH I11aThl
JIJI1 aBTOMaTU3NPOBAaHHOM MeXaHU4UeCKOU 00paboTKH.

He Bce mocamounbie MecTa B 6ubsmoteke KiCad cHaGkeHBI 3D-MO/IE/IIMH, HO BCe OHH
copiep>kat UM paiiana 3D-Mo/iesH, fayke eCIM TaKOBOM He CYIIIeCTBYeT. ITO CAeJIaHo I
TOTO, YTOGBI BIOCIEICTBUU MOYKHO OBLIO 106aBJSITh 3D-Mofemu 6e3 peJJakTUPOBaHUs
I10Ca/I0YHOT0 MecTa.

NOTE

[l co3manus 3D-Mo/iesieli KOMIIOHEHTOB I10JIe3HBI TaKue IIporpaMMbl Kak FreeCAD coBMecTHO co StepUp
Workbench ; oHH HCIIOIB3YIOTCA [JI1 MHOTUX MoJeJieli B 6ubmoTeke KiCad. StepUp umcIiob3yeTcs 1
reHepariuy STEP- u VRML-$aiiioB ¢ KOppeKTHBIM pa3MellleHHueM, MacIITablpoBaHUEM U BpallleHHUEeM.
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https://www.freecadweb.org/
https://github.com/easyw/kicadStepUpMod/

Kyaa ABUTaThCs JaJIbIIIE

JIpyrue oopasoBaTeIbHbBIE PECYPCHI

JIJTs1 TIOJTy9eHUST IOTIOTHUTETHLHOM MHGOPMAITHH 0 TOM, KaK HUCIT0/Ih30BaTh KiCad, cM. TOKyMeHTaITHEO.

ECTh U ApyTHe II0JIe3HBIE PECYPCHI, TaKKUe KaK 0puIiaabHbIN Gopym rmosas3oBaTeseit KiCad, Discord nmm
IRC, a TaKyKe [JOIIOJTHUTEJIbHBIE IT03HaBaTeIbHEIe Pecypchl coobirecrBa KiCad.

UTo6kI y3HATh 60JIbIIE 0 BO3MOXKHOCTSIX KiCad, rmocetuTe paszest cavta Cresnano B KiCad wim OTKpOUTe
JTeMOHCTPAIlMOHHBIEe ITPOEKTHI, BXoAdmne B cocTaB KiCad (®aitm — OTKpBITH €MOHCTPAIIOHHBIN
IIPOEKT...).

ITomorure yay4dmuthb KiCad

UTo6Bl COOOIMTE 00 OIMOKe KJIM 3allpOCUTH KaKy-THM00 QYHKITHIO, BOCIIOJB3YHTeCh KOMAaHI0M
CrupaBKa — Co00IIUTE 00 OIIMOKe WJIH CO37aiTe 3arrpoc Ha Gitlab.

UYTo06B! y3HaTh, KAK BHECTH CBOM BKJIAJ B pasBurHe KiCad, moceTuTe cTpaHUIly Bxuian paspaboTdrka.
ITosib30BaTe/ M TaK)Ke MOTYT BHECTH CBOM BKJIaZ, B pasBUTHe OMO/IMOTEK MIH JOKYMeHTallUU U IIepeBo/a.
HaxoHerr, 1y fanbHeIero passutus KiCad Mo>KHO oKasaTb GUHaHCOBYIO II0/[EPIKKY.
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https://docs.kicad.org/
https://forum.kicad.info/
https://www.kicad.org/community/chat/
https://www.kicad.org/help/learning-resources/
https://www.kicad.org/made-with-kicad/
https://gitlab.com/kicad/code/kicad/-/issues
https://dev-docs.kicad.org/en/contribute/
https://www.kicad.org/libraries/contribute/
https://www.kicad.org/contribute/docs-team/
https://www.kicad.org/donate/faq/
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