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Introduction to KiCad 9.0

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 9.0.

3arpyska u ycraHoBKka KiCad

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

You can find the most up to date download links and installation instructions at
https://www.kicad.org/download/. These instructions are not included in this manual as they may change
over time with the release of operating system updates.

If you run into problems running KiCad on your system, check the list of known system-related issues and
workarounds at https://www.kicad.org/help/known-system-related-issues/.

CrabmiabHble BbINYCKH KiCad cosparoTcsad IIepUOSUYECKHM B COOTBETCTBUU C
IIOJINTUKOM BEINTYCKa CTabrabHBIX Bepcuii KiCad. HoBble BO3SMOKHOCTH, IIPEXe YeM
OIIaCTh B CTAaOMJILHBIN BBIITYCK, CHaYasIa 00aBJIAIOTCI B BETKY Pa3paboTKU. EC/IM BbI
XOTUTEe BOCIIOJIb30BAaThC STUMK BO3MOKHOCTSIMHM W IIOMOYb B KX TeCTHPOBAaHUY,

IMPORTANT  cKauaiiTe II0CJIeHIOI HOYHYI0 COOPKY JJIA CBO e IIaTPopMbl. HOUuHBIe COOPKH MOTYT
CoZleprKaTh OIMMOKH, TaKHe KakK II0BpeKneHHe (aiyioB, TeHepalrus HeKOPPEKTHBIX
Gerber-¢paiizioB U TJI., HO I1eJib KOMaHAbl paspaboTuynkoB KiCad coXpaHUTH BeTKY
paspaboTKH IIPUTOJHOM [JIA MCIIOJIb30BAaHMWA, HACKOJBKO 3TO BO3MOJXKHO IIpH
paspaboTKe HOBBIX QYHKITUI.

Ilogmepokka

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

* TlocetuTe odpuranbLHLIN GopyM I10ab30BaTesei KiCad, 3To0 0mIMYHOe MeCTO [JIg 00IeHUS C IPYTUMU
noJb3oBaTessiMu KiCad v 11osrydeHUsI ITIOMOIIHA.


https://docs.kicad.org/
https://www.kicad.org/download/
https://www.kicad.org/help/known-system-related-issues/
https://dev-docs.kicad.org/en/rules-guidelines/release-policy/
https://forum.kicad.info/

IIpucoequHaliTech K HalleMy coobiectBy B Discord wmmu IRC mjg o6IeHHS € I0JIb30BaTeJAMU U
paspaboTuriKaMu B peaJlbHOM BPpEMEHU.

® TlocetuTe Beb-caiiT KiCad ¢ 06ygarorimMu pecypcaMu Co3laHHBIMU co061iecTBoM KiCad.


https://www.kicad.org/community/chat/
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.

The schematic describes which components are in the design and how they are connected; the board editor
uses this information to make layout easier and to prevent mismatches between the schematic and PCB. The
layout process requires careful placement of each footprint on the circuit board. After component
placement, copper tracks are drawn between components based on the connections in the schematic as well
as other electrical considerations, such as track resistance, controlled impedance requirements, crosstalk,
etc.

YacTo, y»Ke IIoCJIe Hayala pasBOLKH ILIAThl, BO3HUKaeT HEOOXOJUMOCTh 0OHOBUTH IIPUHITUIIHAIBLHYIO
CXeMy - 3TH U3MeHeHHs MO>KHO JIETKO IIepeHeCTH B IIPOeKT IIaTel. IHOIa 6bIBaeT U o6paTHast CUTyalHs -
IIpaBKa BHOCUTCS B PpasBOAKY ILJIAThl, 3T HN3MEHEeHHd Tak)Ke MOIYT ObIThb IIepeHeceHHl B
IIPUHIUIIMAIBHYI0 CXeMy. JTUM obeclieqrBaeT COVIACOBAHHOCTH CXeMbl M ITeYaTHOM IIJIaThl Ha BCEM
aTare IMpoeKTUPOBaHUSL.

Korma pasBojka ILIaThl 3aBepllleHa M OHa IIPOlUIa IIPOBEPKY Ha COOTBETCTBHE IIpaBHJIAM
npoekTrpoBaHus (DRC), reHEPUPYIOTCI BBIXOJHbIE JaHHBIE [JI1 U3TOTOBJIEHUS IJIaThl, IIOCJIE Yero OHa
MOJKeT ObITh U3TOTOBJIEHA Ha 3aBO/Ie 110 IIPOKU3BO/[CTBY I1eYaTHBIX ILJIaT.



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.

NOTE On macOS, the Preferences dialog is in the KiCad menu, not the Preferences menu.



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\9.0\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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NOTE On macOS, the Preferences dialog is in the KiCad menu, not the Preferences menu.

ITo ymosgaHuio B KiCad BKIIOYEHa HaCcTpoMKa MbIM IleHTpHpoOBaTh II0 Kypcopy HpH
MacIrradupoBaHun. [Ipy BKIIOUEHUH 3TOM QYHKITUM KypPCOp MBIIIM aBTOMAaTHUeCKHU IIepeMeIraeTcs B
IeHTp 9JKpaHa IIpM VBEeJWYEeHUW WM yMeHbIIeHHWH Macirraba. TakuMm o6pas3om, 06sacTh
MacIITabupoBaHUs BCeIfla OCTaeTcsd B IleHTpe. dTa (QyHKIMS HeoObluHA, HO MHOTHe II0JIb30BaTesId
HaxXxo[gaT ee II0JIe3HOM, KOITa IPUBBIKAIOT K Hel. [IonpoOyiTe yBeJIWYUTh WM YMEHBIIUTH Maclrrabd
KYPCOPOM MBIIIM B PasIW4YHBIX 06/ACTIX JMcTa. EC/IM IToBefieHHe MacIITabMpOoBaHUA II0 YMOJTYaHHUIO
Heyl06HO, OTKJIFOUHTe 3Ty QYHKIIHIO B HACTPOMKaX.

Hacrpoiikn *
.. OBLe

- MbILb N CEHCOPHAA NAHENL
- [opAYNE KNBNLLK

MaHopamupoBaHue M MacluTab

LlenTpupoeate ne kypcopy npu macwtabuposanum [J Nanopamupoeats npu nepemeLeHnn ofbexta

- MHdopmanmna
[] ¥ckopenHoe maciutabuposaHme
[ PegakTop cumeonos
[+ PepakTop cxem CropocTe cmeHel macwiTaba: ABToMETMHECKN CropocTe NaHOpaMUpoBEaHINA: '
[ PegakTop nocag.mect
[+)- PegakTop nedarHerx nnat
- Mpocworpuyk 30 lMNeperackneaHne
- MpocmoTtp Gerber-daiinos
- PeaakTop dopmaTHeix pamok MepetackneaHne NeBoil KHoMKOM: MepetawmTe BbIGpaHHEIE 0BBEKTEI; ECIM HE BEIGENEHT — POPMUPOEATE 0BNACTE BRIGENEHNA
- MeHemKep NNarmHoB W KOHTEHTE
MepeTackneaHne cpeaHeil kHonkoi: | MaHopamupoBaHue ~
MepeTackMBaHWE NPAB0I KHONKO: MaHopamwpoeaHmne i
MpokpyTka

BEpTHKEJ'IbH 88 NpOKpYTEE C NOMOLLLBHD CEHCOpHOﬁ MN3aHENKW WKW KONECa MbILUKM:

- Ctrl Shift Alt nOyMOﬂHEHHI‘O,ﬂJ’IH MBILLK

Macwrabuposars: ® O O O Mo YMOAYEHWKD KA CEHC.NAHENN
MaHopamMnpoEaTs BBEPX/ BHII: c O ® O
MaHopamwpoeats eneso/enpas: ) @ O O

[] Nanopamuposats BAeBo/BNPaBE NPY rOPHMSOHTANBHOI 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.

Most tools in KiCad either have default hotkeys assigned, or can have custom hotkeys assigned. To view all
hotkeys, go to Help - List Hotkeys.... Hotkeys can be changed in the Hotkeys panel of the Preferences
dialog.

HacTpolka JucTa cxXxeMbl

IIpexxme yeM HayaThb PHUCOBAThb CXeMy, HEOOXO/[MMO HACTPOUTH caM JIMCT cxeMmbl. HaxkmuTe daiiax -
ITapamertps! jucTa. /laiiTe cxeMe Ha3BaHWEe U yCTaHOBUTe AaTy. ECIM XOTUTe, TO MOKeTe U3MeHUTe
pasMep JUCTa.
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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.
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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

Next, position the symbols correctly relative to each other, as shown in the screenshot. You will do this by
selecting each symbol, then moving and rotating it.

+ BT1
Battery_Cell

In KiCad, objects are selected by clicking on them while the selection tool is active. The selection tool is the

default tool when no other tool is active, so you can enter the selection tool by quitting any active tool (| Esc
) or by clicking the | button in the right toolbar.

Additional objects can be added to the selection with shift +click, or removed with | ctrl + shift +click
(macOS: ad + shift +click). You can toggle an item’s selection state with | ctrl +click (macOS: | cmd +click).

Taxoke BO3MO>KeH BBIOOP 00BEKTa C IOMOIIBI0 QYHKITUHN BbIJleJIeHU IlepeTacKuBaHUueM (HaXKaThb JIEBYIO
KHOIIKY MBI M, He OTIIyCKas ee, 00BeCTH CHUMBOJI); IIPH BBIIeJIeHUM MBIIIBLI0 (JIeBa HalpaBo
BBIOMPAIOTCI 0OBEKTHI, ITOJHOCTHI0 3aK/IFOUeHHBIE B II0JIe BBIZIeJIEHNs, a IIPHU IlepeTacCKUBaHUU CIIpaBa
HaJIeBO - 00BEKTHI, YACTUYHO 3aK/IIOUeHHBIE B I10JIe BhIlesieHUs. C IIOMOIIBI0 KJIABHUIIL | Shift || Ctrl + shift
M Ctrl MOKHO 1,00aBJISATh, yOUpaTh WUJIN IIepeK/I0YaTh BhIfiesleHre COOTBETCTBEHHO.

O6paTuTe BHUMaHUe, UTO MOJKHO BBIJIEJIUTH BeCh CUMBOJI (II[eJTYKOM MBIIIHM Ha caMoX $opMe CMBOJIA)
W BBIIEJIUTH TOJBKO OJHO TEKCTOBOE II0JIe B CUMBOJIE 0e3 BBIJesIeHUs OCTaJbHOW YacTH CHUMBOJIA
(II[e;TYKOM  MBIIIIA Ha TeKcTe). ECIM BBIZIeJIEHO TOJBKO TEKCTOBOE II0JIe, TO BCe TEeWCTBUSA OyAyT
IIPOU3BOUTEC TOJILKO C BbIIEJIEHHBIM TEKCTOM, a He C 0CTaJIbHOU YacThI0 CUMBOJIA.

IlepeMellieHHEe BhI/IeJIEHHBIX 00HEKTOB OCYIIECTBJISIETCS HaykKaTHeM KJIaBUIIKM | M |, a BpalleHue - R . [l
repeMeIreHNs: 00beKTOB MOJKHO TaKyKe HCII0JIb30BaTh TOPSUYI0 KJIABUIY G (IlepeTackuBaHUe). [Ipu
IepeMeIeH He IIOJKJII0UeHHBIX CHMBOJIOB KJIABHIIKA 6 M M| BeayT cebsd OAMHAKOBO, HO IIPHU
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repeMeIeHUH CUMBOJIOB C ITO/IK/IFOUeHHBIMU ITPOBOJHUKAMU KJIaBHUINA G | IlepeMelllaeT CUMBOJI BMecTe
C IIPOBOJHHKAMH, a KJABHIA M IlepeMeIlaeT TOJbKO CHMBOJI, He 3aTparuBas ITPOBOHHUKH.
BrIjiesieHHbIe 06BEKTHI MOYKHO YIATUTh C IIOMOIITHI0 KIABUIIIK | Del |,

PasBoaka cxeMbl

The symbol pins all have small circles on them, indicating that they are not connected. Fix that by drawing
wires between symbol pins as shown in the screenshot. Click the Add a Wire button / on the right-hand
toolbar or use the w| hotkey. Click and release to start drawing a wire, and finish drawing the wire by
clicking on a symbol pin or double clicking anywhere. Pressing Escape will cancel drawing the wire.

Jpyro ymo6HBIN CII0c06 prCcOBaHMA IIPOBOIHUKOB - HaBe/leHHe Kypcopa MBIIIH Ha He ITOIKII0UYeHHBIN
BBIBOJI. Kypcop MBI M3MEHUT CBOM BHJ, YKasblBas Ha TO, YTO OT 3TOTO BBIBOJA MOYKHO HapHCOBAaThb
NIPOBOSHUK. Telleph ewIM IeJIKHYTH Ha 3TOM BBIBOJE, TO ABTOMATHYECKU BKJIIOUNUTBHCSI PEXUM
pHcoBaHMe IIPOBOJHUKA.

R1
R_US

+ BT1
Battery_Cell

QDl

N LED

Jlaslee mo6aBbTe B CXeMy CUMBOJIBI ITMTAaHUS U 3eMJIH. XOTS 3TO U He 00s13aTesIhbHO [IJII TAKOM IIPOCTOM
CXeMBbI KakK 3Ta, HO B O0JILIIIMX CXeMax 3TO CyIIleCTBEHHO 00JIerdaeT UX BOCIIPUSITHE.

Psiji CHMBOJIOB IIMTaHUS U 3€MJIH [IOCTYIIeH B OUO/IMOTEKe CHMBOJIOB Power . OfHAKO [IJI1 UX [,00aBJIeHUS
CylLlleCTByeT G6oJjiee OBICTPBIM CIIOCOO: Ha)KMHUTe KHOIIKY J00aBHTh CHMBOJI IHTaHHSI J__ WM
BOCIIOJIb3YWTeCh TOpsgYel KIaBHIled P . IIpyd 3TOM OTKpOeTCd JUaJoroBoe OKHO BpIGOp cHMBOJIA, HO
0TOOpaKaThCs1 OYAYT TOJBKO Te OUOIMOTEKH, KOTOPBIE COeprKaT CUMBOJIBI TUTaHUSL.

Jlo6aBbTe cuMBOJIBI VCC ¥ GND Ha JIHICT, a 3aTeM OJK/IIOUNTE UX K cCXeMe C IIOMOIITLI0 IIPOBOJHHUKOB.
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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 ( 1led ), 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

O6paTuTe BHUMaHUE Ha TO, YTO METKH C O[TUHAKOBBIM UMEHEM 00BbeJUHSIOTCSA B OJHY I1eIlhb. To sKe camoe
KacaeTcs ¥ CIMBOJIOB IIUTaHUS C OAWMHAKOBBIMU UMeHaMU. [103TOMYy, eCTi MBI [00aBUM Ha 3Ty CXeMy ellle
OWH CUMBOJI GND WJIM IIPOBOJHUK C MeTKOM led, TO OoHHM Gy[y COeUHEHBI C yyKe CYIIeCTBYIOIIMHU
OHOMMEHHBIMU IIelIIMU aKe 6e3 IPOBOSHUKOB, BUSYyaJIbHO UX COEeUHSIIOIIMX.

0O003HaYeHHEe CHMBOJIOB, HX CBOHCTBA H IMOCA/I0OYHbIE MeCcTa

O0o3HaueHue

KakmoMy CUMBOJTY TOJDKHO GBITH ITPHUCBOEHO YHHUKAJIHHOE YCIOBHOE 0003HAUEHHE. ITOT IIPOIIECC TaKKe

H3BECTEH KaK aHHOTaIlKd.

16



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

XoTs B JaHHOM PYKOBOJCTBe 3TO U He TpeOyeTcs, HO BBl BCeITla MOJKeTe BPYYHYI0 0003HAaYUTH I

Hep60603Ha‘—II/ITI> CHMBOJIBI, UCII0JIb3yd KHOIIKY 3amoJITHUTh 0003HAYEHMSI CIMBOJIOB CXEMBbI (%) Ha

ITaHeJIM MHCTPYMEHTOB CBEPXY.

CBoOMCTBa CHMBOJIOB

Jlajlee 3amlOJIHUM 3HAuUeHUs I KaKIOTO KOMIIOHEHTa. BribepHUTe CBETOMUO], IIeJKHUTe IIPaBOM
KHOIIKOM MBI U BeIbepuTe CBoiicTBa... (). B maHHOM IIpoeKTe OyzeT HCII0JIb30BaThCs KPAacHBIN
CBETOJIHO/I, ITI03TOMYy M3MeHHTe 10Jie 3HaveHue Ha Red. B peaJlbHOM >Ke IIPOEKTe, BO3SMO>KHO, JIyUIlle
OyzeT HalrcaTb 0603HaUeHMe CBeTOMO0/[a U3 TeX.JOKyMeHTaluu mpoussoguTesid (Datasheet). O6paTuTe
BHMMaHMe, UTO II03UITUOHHBEIE 0603HAaUeHUs MOKHO PeIaKTUPOBAaTh WHAWUBUYaTbHO B CBOMCTBax
KaKIoTO CHMBOJIA.

B sroMm mpoekTe Oy[eT WCII0JIL30BaThCI JIUTHeBas Oarapeiika TUIla «TabyseTka» Ha 3 B, moatomy

usmenuTe BT1', B1iosie 3HauyeHue ,Ha 3 B.Tak >Ke U3MeHUTe 3HAUEHNe pe3rcTopa Ha 1k.

Ha3HauyeHue nMocai0YHbIX MeCT

HakoHell, HasHaubTe KaKIoOMy KOMIIOHEHTY IIoCaaovuHoe MecCTo. OHO orpenesraeT, Kak Ka)KI[BIfI
KOMIIOHEHT GY,ZLeT KPEeImUThECA K IIeYaTHOM ILJIaTe. HeKOTopBIe CHUMBOJIBI IIOCTaBJIAOTCA C y>Ke 3aJaHHBIMI
IIoCaal0O4YHbIMK Me€CTaMH, HO [/Iid MHOTHX K3 HHX CYyHIIeCTBYeT HECKOJIbKO BapHaHTOB, IIO3TOMY
II0J/Ib30BAaTEJII0 H606X0,I[I/IMO BBIGpaTI) HauboJIee IIOAXO/JAIIIee.

Cym@CTBYET HECKOJIbKO CIIOCO00B Ha3HauyeHUSs II0Ca04YHbIX MECT, HO OJHHM H3 y,ZLO6HLIX SABJIAETCA
HCII0JIb30BaHHE€ MHCTPYMEHTA "HasHaueHUs I10CaJ0YHBIX MECT", IJId Yero HGOGXO/‘II/IMO Ha’XaThb KHOIIKY

E:% Ha ITaHeJIM UHCTPYMEHTOB BBEPXY.

B KOJIOHKe (jIeBa, OKHe HasHaueHWs II0CaJOUHBIX MeCT, IIepeulrcIeHbl BCe NOCTYyIIHbIe OHMOIHMOTEKH
II0CaJ0YHBIX MeCT. B cpefHel KOJIOHKe 0TOOPa’KaroTCs CUMBOJIBI M3 CXeMBl. /I BCeX 3TUX CHMBOJIOB B
JabHeMIeM OyayT HasHaueHBI II0CaJl0OYHble MecTa. B KOJIOHKe cIIpaBa II0KasaHbI II0CaZ0yYHble MeCTa,
KOTOpble MOJKHO BBIOpaThb [JI1 BBIZIEJIEHHOTO B CpefHell KOJIOHKe CHUMBOJa. UTOOBI HasHa4UTh
I10CaZ0YHOe MeCTO, BbIbepeTe CIMBOJI U3 CpeHeH KOJIOHKH U YKaKUTe He00X0JUMOe I10Caf0dHoe MeCTOo
IBOMHBIM Ha’KaTHeM MBIIIKY II0 HeEMy B IIpaBOM KoJIOHKe. IIocazouHOe MeCTO MOJKHO IIPOCMOTPeTh,
IIIeJIKHYB IIPaBOM KHOITKOM MBI Ha HEM W BhIOpaB HNyHKT IIpocMOTpeTh BBIOpaHHOE IOCAJA0YHOE
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 |

e KpaiiHad jieBasg KHOIIKa BKJIFOYaeT QMILTPBI, KOTOPBIe COZepsKaTcd B caMOM CUMBOJIe. Hatipumep,
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.

Using the filters, find each of the footprints shown in the central column in the screenshot above. The
footprints for each symbol are also listed in the table below. Assign each footprint to a symbol by selecting
the symbol in the central column and then double clicking the appropriate footprint in the right column.
Once all of the footprints have been assigned, click OK.
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Symbol Reference Footprint to assign

BT1 Battery:BatteryHolder_Keystone_1058_1x2032
D1 LED_THT:LED_D5.0mm
R1 Resistor_THT:R_Axial_DINO0309_L9.0mm_D3.2mm_P12.70mm_Horizontal

CyIIeCTBYIOT U JIPYTHe CIT0COObI HasHAUEHWs ITOCAJIOUHBIX MECT; OJMH M3 HUX - UYepe3 OKHO CBOMCTB
cuMBoJIa. Bostee 1o/Ipo6HY0 MHGOPMAITHI0 0 Ha3HAYEHUH 110 Ca/[0YHBIX MECT CM. B 3TOM PYKOBO/ICTBE.

IIpoBepKa 3JIeKTPUIECKHX MPaBUJI

IlocsemHee, 4TO OCTAJIOCH CHeaTh B CXeMe, 3TO IIPOBEPUTH ee Ha HalKWyue 3JIEKTPUYECKUX OIIMOOK.
IIporpamMa T1TIpoBepkM anekTpuyeckux npaBuwil (ERC) KiCad He MOXXeT TrapaHTHUpPOBaTh
paboToCII0COOHOCTE CXeMbI, HO OHA MOYKeT IIPOBEPUTH HaJIMUle HEKOTOPHIX PaclpoCTpaHeHHBIX OIIIMO0K
MOJK/IIOUYEHHs], TAKHUX KaK He IIOJK/IF0YeHHBbIe KOHTAKThI, 3aMbIKaHHEe BBLIXO/0B IIUTaHUSA WM BXO[L
IIUTaHWs, Ha KOTOPBIM HUYero He Ilofaercs. KpoMme TOro, mIporpaMma IIpOBepsieT W APyTHe OIMMOKH,
HallpuMep, OTCYTCTBHe 0003HaueHUM y KOMIIOHEHTOB MHJIM OIledaTKU B 00O3HaueHWdIX Ilelteid. /ljig
IIPOCMOTpPA ITOJIHOIO CIIMCKA IIapaMeTPOB IIPOBEPKH 3JIEKTPHYECKUX IIPABMJI M HACTPOMKHU YPOBHS HX
CTPOTOCTHU IiepeiiauTe B MeHIo daiir - IlapamMeTpsl CXeMbl... — JIeKTpHYecKue IpaBuia — YpPOBeHb
HapyeHus. [leper HauaJIoM PasBOIKH IJIATE peKOMeHyeTcs Beerga samyckars ERC.

o—
3arycruTe IIPOBEPKY 3JIEKTPHUUYECKUX IIPAaBHJI, HaykaB KHOIIKY ERC (ga) Ha IIaHeJIM UHCTPYMEHTOB

BBEPXY, 4 3aTeM IT[eJIKHYB Ha KHOTIKe IIpOBEpPUTS.

Jacke B 3ToM mmpocroit cxeMe KiCad o6Hapy»KuJI IBe MOTeHITHATbHBIE OIIMMOKH. OTIMOKY IIePeUnCc/IeHbl B
okHe ERC, a cTpeJsku yKa3bIBAlOT Ha MeCTa OIIMO0K B cxeMe. Ecmi B okHe ERC MIEIKHYTh Ha HaWIeHHOH
oIribKe, TO OHa OyZieT BhIfiejleHa Ha CXeMe COOTBETCTBYIOIIEH CTPeIKOM.

TPMYECKHX NpPaskn *

W
m

Hapywenna (2] Wraopupyemsie TecTsi (1)
w Error: Bxog nuranna He Noginioud HU K 0GHOMY ELIXOAY NMUTIHMA
Symbol #PWR01 Crpeimeii epieog 1 [VCC, Bxog nutanwa, JluHua]
w Error: Bxog nuTaHna He NOAKNHOUEH HU K OQHOMY EbIXOAY NUTaHMA

Symbol #PWR02 Crpemeiii epieog 1 [GMD, Bxog nutanua, Munna]

Mokazate: [ |Bee OwnBrm a Mpegynpetxaenna @ [ Werntouenna CoxpaHnTe..,

¥aanuTte Maprep ¥aanuTe BCe Maprepkl Mpoeeputs 33KpLITE
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file:///src/build/src/getting_started_in_kicad/eeschema/eeschema.html#assigning-footprints

Bhl MO’KeTe MCK/IIOUUTHL OTHe/bHble HapyIlleHWs MM WTHOPUPOBATh IfeJjible KJIACCHI HapyIleHuH,
IIIeJIKHYB TTPaBOM KHOIIKOM MBI Ha KaKIOM COOOITeHHUH 00 omnmibke. TeM He MeHee, OOBIYHO CTOUT
yCTPaHITh HapPYIeHUs], la)Ke eI OHU He SBJITIOTCS PeaJbHBIMU OIMMOKaMU ITPOEKTUPOBAHUS, UTOOBI
IIOJIyYUTh YUCTHIHM 0TUeT ERC ¥ He IIPONYCTUTE peabHbIe IIPO0OJIeMBL.

B mannoM oirydae KiCad BwifaeT coo6IjeHHe "BXOJ MUTAHUS He IIOAK/IIOYEH HU K OJHOMY BBEIXOIY
nuTaHug" Ui meneir VCC U GND. 3To pacrpocrpaHeHHas oumibka ERC B KiCad. CMMBOJIBI ITUTaHUS
HaCTPOEHBl TakKUM 00pa3oM, YTO TpebyloT HaIW4YWgd BBOJA IIUTAaHUSG, HaOpUMep, OT BBIXOJA
cTabuIrsaTopa HallpsDKeHMs B TOM JKe I1elH; B IIPOTUBHOM oay4ae KiCad cuuTaeT 4To, Ilellb He 3alliTaHa.
Jltd 4desioBeKa 04eBUAHO, 4yTo VCC m GND IIHTAlOTCAd OT OaTapelKH, HO B CXeMe 3TO He0OXOHMO
yKasbIlBaTh B IBHOM BUJE.

+ V/CIZ\C

PWR_FLAG {—e

R1

1k
+ BTl -
—— Y, W

§ red

PWR_FLAG O—T

=

GND

B OuO/MoTeKe CUMBOJIOB Power eCTh CIIeIfMaJbHBINA CHMBOJ PWR_FLAG, KOTOPBIM HCIIOJIb3YeTCd MJIL
pettieHus 3TOM IIpo6seMel, coobiras KiCad, UTo 11enu TeiCTBUTEIHLHO 3aUTaHEL. /[06aBbTe 3TOT CUMBOJI K
mernsiM VCC 1 GND u moBTOpHO 3amycrute ERC. Ec ripoBepka ERC mpoiizieT 6e3 HapyIlleHUH, MOYKHO
CUMTaTh, YTO CXeMa IroTOBaA.

CBoaHas BeJOMOCTh MaTepuasioB (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 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.
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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

24



Finally, open the Design Rules - Net Classes page. A net class is a set of design rules associated with a
specific group of nets. This page lists the design rules for each net class in the design and allows assigning
nets to each net class (nets can also be assigned to net classes in the schematic editor).

Mapanerpe: nnatsi x
- C
E [PYKIypa nnats! Knacce yeneii:
i i Cnown pesaxTopa
Crpykrypa nnate: Wmn 3asop Llnpuna goposun  Pasmep nepex.ote.  Ceepno nepex.ots. Pasmep nepex.amkpoots.  Ceepno nepex.aukpoots.  Lnpuna and.naper  3asop gud.naper
. O6patana nrans (EETI S =R T T =R e
: MasnsHan macka/nacra
[=)- Texet u rpacduka
Mo ymonuanuro
- DopMaTHPOBaHIE =
H TeKCToBLIE NEPEMEHHEIE + L
(- Mpaeuna npoexTupoezHIA
- OrpaHreHmna HasHauerue knaccos yeneii:
- [Npea;ycTanosnentele pasMepsl  |1agnon Knacc ueneii
- Knacenl uenei
- OcoBele npasnna
- ¥pOBHW HapyLLeHuii
+ =
MMnopT HacTpoek s ApyToii nAatkl. Otmena

[IluprHa [OPO’KeK U PACCTOSTHHE MeXKIy HHUMH MOTYT 33/1aBaThbCsl IIPOEKTHPOBIIMKOM BPYUHYIO - B
Iporiecce pPas3BOJKH, OJHAKO PEeKOMEHJyeTcs MCII0h30BaTh KJIacChl Iieled, II0OCKOJIbKY OHH
o6ecreuyrBar0T aBTOMaTHYeCKUH CI10Cc06 YIIpaBJIeHUs U IIPOBePKY IIPaBUJI IIPOEKTUPOBAHMUSL.

In this design, no net classes are specified, so all nets will belong to the Default net class. The default design
rules for this net class are acceptable for this project, but other designs may have multiple net classes, each
with different design rules. For example a board might have a High Current netclass with wide tracks, or a
50 ohm netclass with specific width and clearance rules for 50 ohm controlled-impedance tracks.

HMIopT u3MeHeHU U3 NPUHINIINATIbHOHN CXeMbI

PaspaboTKa cXeMbl 3aBepIlleHa, HO Ha ILJIaTe ellfe HeT HU OJJHOTO KOMIIOHeHTa. YT06bl UMIIOPTHPOBATh
CXeMy B IIPOEKT IIIaT, BbIGepuTe WHCTPpyMeHTHI — OOGHOBHTH HEYATHYIO IUIATy M3 CXEMBI... MU
HCIO0JIB3yUTe KIaBUINY F8 . Takoke, /IJI 3TOTO eCTh KHOIIKA & Ha IIaHeJIM WHCTPYMEHTOB CBEPXY,

KOTOpasi AyosIpyeT KOMaH/y 06GHOBJIEHHS U3 MEHIO.

[IpouunTaiiTe COOOIIEHUS B OKHE BhIBO/Ia MHGOpMaruy I3MeHeHus1 K MPUMEHEHHIO, I7e OyeT CKasaHo,
YTO TPU KOMIIOHEHTa, yKa3aHHbIe Ha cxeMe, OyAyT no6aBJieHBl Ha IIaTy. HaokmuTe OOGHOBUTH ILIATY,
3aKpOMTe OKHO W IINeJIKHHUTE B JIFOOOM MecTe paboueil 06J1acTH, UYTOOBI PasMECTHUTh TPHU I10CAT0YHBIX
MecTa. PaciosioskeHHe KK 0T0 TI0CaI0UHOTO MecTa OTHOCUTEIHHO APYTUX Mbl U3MEHUM I103)Ke.
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MapameTpel
[JNepeonpeaenyTs caasm noca.MeCT u CUMEONDE Ha OCHOBE WX 0BO3HAYEHMI

Y,JJ,EJ'IMTI:- nocal.mecTa, HE CEAZaHHEBIE HW C OAHHMM M3 CHMEONDE

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.

Mokasats: [/ Bee M owntkn ) [ Npegynpexgerna @) [ deiicrens 1 Mk opmauna

OBHOBWTE NAATY

CoxpaHHTE.

JakpbITe
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B KiCad o6HOBJeHHE II€YaTHOM ILIATHI C YYETOM W3MeHEeHHH B CXeMe BBIIIOJHSIETCS BPYUYHYIO:

pa3paboTUrK caM pelllaeT, KOIfa I[e1ecoo6pasHo 06HOBUTE ILIaTy, CHHXPOHHU3UPOBAB C U3MEHEHUSIMU B
cxeMme. KaKmplii pas, KOTZa pemakTHUPyeTcsd CXeMa, pa3paboTUMK JIO/DKEH HCII0JIb30BaTh HHCTPYMEHT
OOHOBHUTH IUIATy U3 CXEMBI, UYTOObI CHHXPOHHU3UPOBATh N3MEHEHHS.

PucoBaHue KOHTypa IeuyaTHOM IUIaThl

Temepb B paboueil 061acTH pas3MellleHbI TPH KOMIIOHEHTA, HO CaMa IIaTa ellle He ompefeseHa. /st
CO3/TaHUs MAaKeTa IJIaThl He06X0IMMO HapHCOBaTh ee KOHTYp Ha wioe Edge.Cuts.

KoHTyp mJ1aThl peKOMEH[yeTCI PUCOBATh HAa MEJIKOU CeTKe, 6yIarofaps 4eMy MO>KHO IT0100paTh KPYIJIble
yucsIa AJs1 pasMepa IviaTel. BeibepuTe B pacKpbIBaroIeMcss MeHI0 "CeTKa", pacliojIo’KeHHOM Ha BepXHen
I1aHeJIH, CeTKY C I1aroM 1 M.

= A W I

CeTia: 1,0000 mm (0,0394 in) e ‘
|

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
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place the opposite corner so that the rectangle roughly surrounds the three footprints. The other graphic
tools (line / ,arc (’- , circle O polygon S:] bezier TJ" 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.

BHeLwHWA Bng

Cnon  QOfwexter  Llenw

| @ F.Cu
[ | @ B.Cu
B & F.Adnesive
B & BAdhesive
@ F.Paste
|| @ B.Paste
@ F.5ilkscreen
@ B.5ilkscreen
B O FMask
& BMask
@ User.Drawings
[ | @ User.Comments
@ User.Ecol
@ User.Eco2
@ Edge.Cuts
[ | @ Margin
[ | @ F.Courtyard
@ B.Courtyard

& FFab

M oc-k

-

ONN|zzh o s Ui X >

PasMelnieHue nocajgo4YHbIX MECT

CJIG,I[YIOLU,'[/IM IIaroM B IIpoIjecce KOMIIOHOBKH ABJIAETCA PacCIIOJIO’KEHHE II0CaZJ0YHBIX MECT Ha ILjIaTe. B
IeJioM, IIpH UX pasMeneHHuH MOKHO PYKOBO/ZCTBOBATHCA HECKOJIbKHUMI 06LU,'I/IMI/I COOGp&)KEHI/IE[NII/II

e K HEKOTOPBIM IIOCAAOYHBIM MeCTaM MOIYT TIIPEABAB/ATHECA TOYHBIE Tp€‘60BaHI/I$I II0 HX
MeCTOPAacCIIOJIO?KEHHIO Ha IlJIaTe, HallpKMeDP, K pa3beMaM, HHIAUKaTOPaM, KHOITKaM U IT€PEK/II0YaTe M.

° ,[[JIFI HEKOTOPBIX KOMIIOHEHTOB MOJKET HOTpe6OBaTbCH pa3MmelreHre B COOTBETCTBHH C TEXHHUYECKUMU
Tp66OBaHI/IHMI/I. IHYHTI/IPYIOH_[I/IE KOHA€HCAaTOPhI MHOJ/DKHBI HaXOIHUTHCA BOJIM3HU BBIBOJOB IITMTaHHA

COOTBeTCTBYIOH_(ef/’I MHKPOCXEMBI, d YYyBCTBUTEJ/IbLHBIE dHAJIOTOBBIE KOMIIOHEHTEI - BAAJIN OT HH(prBBIX
IIOMeEX.

e Almost all components have a "Courtyard" (or two if both Front and Back are defined). Generally
courtyards should not intersect.

* B OCTWIBHBIX OIy4Yasix KOMIIOHEHTBHI [OJDKHBI pacCloJaraTbCsi TaK, YTOObl HX OBLIO Jierde
TpaccupoBaTh. CoeUHsIeMble KOMITOHEHTBI, KaK ITPABUJIO, TOJDKHBI HAXOTHUTHCS GJIM3KO JIPYT K APYTY
M pacloJiaraTbCcsd TaK, YTOOBI MHHHMH3UPOBATh CJIOKHOCTh TPACCHPOBKH. TOHKHE JIMHUH,
0603HAYAOIHE COeUHEHU MEKIY ILIOIaKaMu (HaspIBaeMble "KphICHOe THe3/0") IT0JIe3HbI JIJIS
OIIpe/ieIeHUsI OIITUMAIFHOTO PACITOJIOKEHHS IT0CaI0YHBIX MECT OTHOCHUTEIBLHO IPYT APYyTa.

B PpaMKaxX MOJaHHOTO PYKOBOACTBaAa pPasMeEIlaTb KOMIIOHEHTHBI MBI GY,ELEM TaKHM 06pa30M, YTOOBI
MaKCHMaJIbHO YIIPOCTUTH ITPOIfeCC TPaCCUPOBKH.
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HauHuTe c IiepeMellleHUd JepsKaTesid 6aTaperiky BT1 Ha HIDKHIOI CTOPOHY ILIaThI. II[eJIKHUTe HA 9TOM
KOMIIOHEHTe, YTOOBI BBIIEJIUTE €ro0, fajee HaKMUTe M|, YTOOBI IIepeMeCTUTh JepyKaTesb OaTapelKU B
Ioxosee MecTo. Teltepb HOOKMUTE | F |, YTOOBI IIepeHEeCTH KOMIIOHEHT Ha IIPOTHUBOII0JIOKHYIO CTOPOHY
ILJIaThI; TeIleph JleprKaTeslb 6aTapeKU BBIVIAIUT 3epKaIbHO, a €0 IIOIAAKHU U3SMEHMIIH I1BeT C KPaCHOTO

Ha CUHHIL.

Bce cou paccMaTpUBAKOTCA C BEPXHEN CTOPOHEI ITeUaTHOM IIaThL. [109TOMYy IToCcaioUHbIe MecTa C HIDKHEHR

CTOPOHBI IVIATHI [I€PEBEPHYTHI U BBHIIVISIIAT 3€pPKaILHO.

KaKapIil CJTIOU IeuaTHOU ILIaThl UMeeT CBOM IIBeT, KOTOPhIM 0TOOpakaeTcs B BHUJle 3CKM3a Ha BKJIAJKe
"Ciron" 1maHesi1 "BHelllHWI BUA". B I1BeTOBOM cXeMe II0 YMOJIYaHUIO jleMeHThl Ha cjoe F.Cu (Front
Copper - BepxHuil CJIOU MeiY) UMET KPAacHBIM IBET, a 3JIeMeHTHI Ha c1oe B.Cu (Back Copper - HroxkHauM

CJIOM MeTH) - CHHUH.

Terlepp pasmecTUTe ABa OPYIUX KOMIIOHeHTa. [0 ouepequ BbIOepUTe KaKIbli M3 HUX, a 3aTeM, C
IIOMOIIBI0 IlepeMelieHus (M ) U BpalleHUda (R ), paclojIoKuTe UX Ha IuiaTe. CilefuTe 3a JIMHUSAMU,
CBSI3BIBAIOIIMMU MEKIy COO0M KOHTAKTHBIE ILIOIIAAKU, YTOObI BhIOpaTh HawboJiee OIITHMAaJIbHOE HX
pacrioyio’KeHue; IIpy IpaMOTHOM IIOAXOJe K 9TOM 3ajade JIMHUU Oy[yT IIPAaKTUYECKH He 3allyTaHHBIMU
MeXXIy co60¥. OMUH U3 BApHaHTOB TaKOW KOMIIOHOBKU IT0Ka3aH Ha KapTUHKe HIDKeE.
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TpaccupoBKa 0POKeK

With the components in place, it’s time to connect the pads with copper tracks.

The first track will be drawn on the front of the board, so change the active layer to F.Cu in the Layers tab
of the Appearance panel.

Click Route Tracks /—/ in the right-hand toolbar or press x . Click on the led pad of D1 and release the

mouse button. The ratsnest line indicates there is an unrouted connection to the led pad of R1, so click on
that pad to draw a track connecting the two pads. Clicking on the second pad completes the track. The

ratsnest line between the led pins is no longer drawn because the connection has been made in copper.
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Now draw a track between the GND pads of BT1 and D1, starting with the BT1 pad on the back of the
board. Notice that the active layer automatically changed to B.Cu after clicking on the BT1 pad. Click on the
D1 pad to finish the track.

While BT1 has surface mount pads that are only on the bottom of the board, D1 has through hole pads that
can connect to tracks on both the front and back. Through hole pads are one way to make a connection
between multiple layers. In this case, D1 is a component on the front side of the board, but its through hole
pads are used to connect to a track on the back of the board.

Jpyroi crioco6 cos3maHus CoeJUHeHUI MeXKIY CJIOSIMH - 3TO ITepeXo/bl. HauHuTe TpacCUpOBKY Ha HIDKHEN
CTOPOHe IIAaTHI C KOHTaKTHOM IIOINanKu VCC, mepskaTesd 6arapedku BT1. HakmuTe KIaBUILY V& U
IIIeJIKHUTE MBIIIHI0 Ha MOJITYTH MeKTy BT1 ¥ R1, YTOOBI BCTaBUTH IIEPEXO]], IIPU 3TOM aBTOMaTHUeCKHA
aKTUBHBIM CTaHeT CI0M F.Cu. 3aBeplIMTe TPACCHPOBKY Ha BepXHeH CTOPOHE ILJIATHI, IIEJKHYB Ha
KoHTakTe VCC pe3ucropa R1.
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Ha gaHHOM 3Tarie Bce I1ell Ppa3BegeHBbI. 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, I1e KOJIMYEeCTBO He pa3BeaeHHBIX ueneﬁ PaBHO 0.

PasmelnieHrue MeIHbIX 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 tracks.

Jllo6aBbTe 30HY GND Ha 06paTHOM CTOPOHE IJIaThl, IePEKIIUUBIINCH HAa HIDKHUM CJI0M 1 HaKaB KHOIIKY
Jo6aBUTH 30HY 3aJTUBKH E Ha ITaHeJIM UHCTPYMEeHTOB cIipaBa. II[eJIKHHTe Ha MeYaTHOH I1jIaTe, UTOObI

pasMecTHUTh IIePBBIH yroJI 30HBI.

B mosiBUBIIIEMCS THUAJIOTOBOM OKHe «CBOMCTBa MEQHOU 30HEI» BBIOEPUTE IIellb GND U yOeqHuTech, UTO
BbIOpaH c1oM B.Cu. Haxxmute OK, 3aTeM ILEJIKHUTE MBIIIBI, YTOObI YCTAHOBUTH OCTAJIbHBIE TPU yIJIA
30HBI. [BaKIbl IIEJIKHUTE MBI IIPU pasMellleHUU II0C/IeSHEero ymia, 4roObl 3aBEPIIUThL CO3[aHUe
30HEI.
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The zone outline is displayed on the canvas, but the zone is not yet filled — there is no copper in the zone

area, and therefore the zone is not making any electrical connections. Fill the zone with Edit - Fill All
Zonmes (| B ). Copper has been added to the zone, but it doesn’t connect to the VCC or led pads and tracks,
and is clipped by the board edge. It overlaps with the GND track drawn earlier, and it connects to the GND
pads through thin tracks. These are thermal reliefs, which make the pads easier to solder. Thermal reliefs
and other zone settings can be modified in the zone properties dialog.
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B KiCad 30HBI He 3aIllOJIHSIOTCS aBTOMAaTHYeCKd IIPH KX CO3LaHUM, pPefaKTUPOBAaHUM WIM IIpU

IepeMellleHUH B HUX I10CaZ0YHBIX MeCT. 3all0JTHeHHe 30H BCeIyia IIPOU3BOUTCI BPYUHYI0, a TakKe IIpU
BBIIIOJTHEHUM IIPOBEPKMU IIpaBMI IIpoekTupoBaHus (DRC) (IpHMedaHHe: eCId  yCTaHOBJIEH
COOTBETCTBYIOIIMH (JIaKoK). VOeqUTeCch UTO 3all0OJIHEHHe 30H aKTyaJIbHO, IIpeXkae YeM C03[aBaThb
BBIXO/THbBIE TaHHbIE [IJI1 TPOU3BO/ICTBA.

I/IHOI‘,I[a, 3allOJIHEHHBbIEe 30HBI MEIIal0T YBHUAETH [APyrrve KOMIIOHEHTBhI Ha IlJIaT€ M3 3a HX 60JIBIIIOTO
KOJIMYeCTBa U IVIOTHOCTHU MOHTa)ka. B Takom cydae 30HBI MOJKHO ITPOCTO CKPBITH, OCTaBHUB BUJIKWMbBIMUA

re=a

TOJIbKO UX KOHTYPBL. /leTaeTcs 3TO C IIOMOIITHI0 KHOTTKH II0Ka3aTh TOJILKO KOHTYPBI 30H ;i * Ha ITaHeH

WHCTPYMeHTOB cJleBa. Ho MMeiiTe BBHY - 30HBI COXPaHSIOT CTaTyC 3aIlI0JTHEHHBIX, €CJIM II0Ka3aHbI TOJIHKO

HUX KOHTYPBI, TaK UYTO CKPLITH 3a/IMBKY 30HBI HE O3HAYAET YTO BEI €€ Y a1,

EImie 30HBI MOYKHO CZIeJIaTh ITPO3PAaYHbIMI C TIOMOIIBIO TTaHEe N «BHeIHUHE BU». TakKuM >ke 06pa3oM, C
momMoIpio IlapaMeTpoB OTOGpPa KeHHsI CJI0€B Ha TaHeId «BHENHWNA BHI», MOXKHO CKPBITH HJIH
3aTeMHUTDb HEAKTUBHBIE CJIOU.
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IIpoBepKa mpaBHUJI 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 tracks that do not connect to anything. You can also write custom DRC
rules. To view the full list of design rules that are checked and to adjust their severity, go to File — Board
Setup... — Design Rules - Violation Severity. Running DRC and fixing all errors is strongly advised before
generating fabrication outputs.

3arryctute mposepky DRC ¢ moMoIrb0 KoMaHas! IIpoBepka — IIpoBepKa IpaBHI IIPOEKTHPOBAHMS I
1% o— 1%

HCTI0J/IB3YHTE KHOIIKY Gy Ha BEPXHEH IAHEIN HHCTPYMEHTOB. Hacxmurte xHONKY IIpoBeputs DRC. I1o

OKOHYaHUU IIPOBEPKH He [OJDKHO ObITh HHUKAKUX COOOIeHHH 00 OIMMOKaX MM IIPefyIIpesKIeHHI.

3axpoirTe okHO DRC.

Now intentionally cause a DRC error by moving the resistor footprint to overlap the filled area of the zone.
Use p| (Drag) to move the resistor footprint slightly while keeping the tracks attached to its pads. This
creates a clearance violation because the VCC and led pads of the resistor are shorted to the GND zone fill.
Ordinarily this would be fixed by refilling the zone, but don’t refill the zone yet.

35



Run DRC again, but make sure to uncheck the Refill all zones before performing DRC checkbox. DRC
reports 6 violations: for each pad of R1, there is a clearance violation between the pad and the zone,
another clearance violation between the pad’s through hole and the zone, and a third violation where the
pad’s solder mask opening exposes the copper of two different nets (the GND fill and the track connected to
the pad). Arrows point to each violation in the canvas. Clicking on each violation message zooms in on the
respective violation.

| [poEepka Npagua NPoEKTHROEIHWA . l l > |

[]Mepesanuts ece 3oHBI Nepes Nposepkoii npaenn npoextnpoeaqua (DRC) [ Mposepats cooTeeTcTEME MEXLY NNATON W CXEMOI

[ CooBlats obo ecex ounBrax Kaxqoii AOPOMKM

Hapywetna (6]  Henogentouentsie 3nementol () Paciomaenns co ceemoi (He BeinenHAETCH) WrHopupyemble TecTel (4)

v Quwwubka: Hapywenmne sasopa (sonbl 3asop 0,5000 mm; rekywmia 0,0000 mm) G
PTH kouT.na. 1 [VCC] y R1
3oHa [GMD] Ha B.Cu
Owwbka: Hapywenwne sasopa mexy oTe. (orpaHnuenmna HacTpoek oTeepcTa sasop 0,.2500 mm; rekywmid 0,0000 mm)
PTH kont.na. 1 [VCC] y R1
3oHa [GND] va B.Cu

<

v Owmbka: Hapywenwne 3asopa (sonw 3asop 0,5000 mm; rexywmii 0,0000 mm)
PTH konT.na. 2 [fled] y R1
3oHa [GND] va B.Cu
OQuwmbra: Hapywenwe sazopa mexy oTe. (orpaHnuenmna HacTpoek oTeepcrua sasop 0,.25300 mm; rekywmii 0,0000 mm)
PTH kouT.nA. 2 [fled] y R1
3ona [GMD] Ha B.Cu
v Owwmbka: Aneprypa sagHei nasabHoW Macku oD begWHAET 3NEMENTBI € PasAMYHBIMK LIENAMM

PTH konT.nn, 1 [VCC] y R1 W

<

Mokasate: [ |Bee Ownéen Mpegynpexaetna ) [1Wekntomenna CoxpaHnTe...

Yaanute mapkep ¥panuTe BCe MapKephl 3aKpeiT

3aKpouTe OHUaJI0T0OBOE OKHO IIPOBEPKH IIPaBUJI IIPOEKTUPOBAHUS, HOKMHUTE KJIABMUIINY B , YTOOBI
06HOBUTH 3aJIMBKY 30HBI, U IIOBTOPHO 3arrycTuTe DRC. MO’KHO UCII0JIE30BaTh albTePHATUBHEIN BapHUaHT,
ycTaHOBUTH QuakoK Ilepe3asuTs Bce 30HBI Iepes IMPOBEpPKOil mMpaBmI HpoeKkTupoBaHuss DRC B
JHUaJIOTOBOM OKHe IIPOBEPKHU IIPaBMJI IIPOEKTUPOBAHM, U IIOBTOPHO 3allyCTUThL IIPOBEPKY. Bee onmbKu

OyIyT yCTpaHEHHI.

3D-IPOCMOTPUIHK

KiCad mocraBJiizeTcsa ¢ 3D-IIPOCMOTPIIMKOM, KOTOPBIN IT0JIe3eH [JI1 BUSYaJIbHOM IIPOBEPKU II€YAaTHBIX
mar. OTKpolTe mporpaMMmy 3D-ipocmoTpa KomaHzod Bupy - IIpocmorpmuk 3D. IlepeMelrieHue
OCYILIeCTBJIIETCS C IIOMOIIBIO CpelHe KHOIIKU MBIIIIH, a BpallleHHe - IlepeTaCKuBaHUueM JIeBOM KHOIIKK
MBIIIH. Bpailiad IeyaTHyI0 IJIaTy, MOXKHO YBHETh CBEPXY CBETOAUOJ M PE3UCTOP, a CHU3Y - JeprKaTeslb
baTapen.

B 3D-IpoCMOTpPIIMKE eCTh PEKUM TPaCCHPOBKU JIydel, KOTOPBIM paboTaeT Me/lJleHHee, HO 00eclieurBaeT
60J1ee TOUHYI0 BU3ya/IM3aliyio. [IepeKIIounThLCa B 9TOT PesKHUM MOJKHO C IIOMOIIBI0 KoMaHbl HacTpoiku
- TpaccupoBKa JIy4ei.
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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

MHorHe mocafouHble MecTa B 6ubimmoTeke KiCad mocTaBsgioTcd ¢ 3D-MOfeIsIMH, B TOM YHCIe U BCe
II0CaJl0UHble MeCTa, MCIO0Jb3yeMble B JaHHOM pPYKOBOJCTBe. HeKoTopble IIOCafilouHbIe MecTa
II0CTaBJIIIOTCS 6e3 3D-Mofestelt, HO I10JIb30BaTe I MOTYT J00aBUTh UX CaMOCTOSITEIBHO.

BhIXOHBIE TaHHBIE /I IPOU3BO/ICTBA

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

OTKpOMTe AHUAJI0roBOe OKHO "UepTUTh" € IIOMOIIBI0 KOMaHbl Pail — YepTUTE.... B 3TOM 0KHe MOJKHO
CO37aTh YepTesX IIaThl B HECKOJILKUX popMaTax, HO 00bIUHO, /I 3aKas3a Y USTOTOBUTEJIS IIeYaTHBIX I1J1aT,
ucnoJsibdyercsa popmat Gerber.

VKayKHTe KaTaJIoT AJI51 BRIXOTHBIX JaHHBIX, YTOOBI CO3TaHHbIe GaiiIbl ObLIM COOPAaHbI B OTIEeIbHYIO0 IIAKYy.
OcTrayibHBIe HACTPOMKU OCTaBbTE 10 YMOJIUAHUIO, HO YOeITUTECh, YTO OTMEYEHbI BCe HE0OX0IUMbIE CJIOU:
BKJIIOUeH ¢JIOU MegH ( *.Cu), KOHTypa matsl ( Edge.Cuts ), masuibHOM MacKku ( *.Mask) u mieskorpadpuu
(*.Silkscreen). Ciou macThl (*.Paste) IIOJIe3HBI JJII M3TOTOBJIEHHS TpadapeToB ITasyIbHOM IIACTHL
Apnre3suBHBIN CI0H (*.Adhesive ) HEO6XOUM TOJILKO B TOM CJIy4ae, eCJIU B IIpoIlecce MOHTaXKa K ILjIaTe
OyIyT KIeUThCI KaKhe-TH60 KOMIIOHEHTHI. THOTa, /IS CJIOXKHOM CXeMBbI OYIyT I10JIe3HBI M 0CTaJIbHbIE
CJIOH, HO 3a4acTyIO0 - [IJI1 U3TOTOBJIEHUS 00bIYHBIX II€YaTHHIX ILJIAT - OHU HE TPeOYIOTCS.
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WHdopmauma o BEINCAHEHNK

Mokasate: [ | Bee

Beinonxute DRC...

A Owmbien 0 I'Ipwnpex,quun 0 [ Aeiicraua

1 Mndbopmauma

Yeptute

3akpeiTe

CoxpaHuTe...

Chopmupoeate Gaiinbl CBEPNOEKN...

Gopmar yepueHna: | Gerber ~ Katanor HasHaueHus: | fab\ | [ ]
Brnrounte cnow YepTiTh Ha BCEX CNOAX O6Lyme 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 3anonmerme 30H nepes epUeHnem
[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 wénkorpadmm [ BintounTs atpuByTel civcka ueneit
[1B.Courtyard v T4 [] Omentoumnts Makpocs! anepTypel (He pekoMeHgyeTca)

HaxkxmMuTe KHONKY UYepTUTh, UTOOBI creHepupoBaTh Gerber-daiiipl. Taxke HaKMUTE KHOIIKY
CdopmupoBaTth ¢ailibl CBEPJAOBKH... U B CJIEAYHIIeM OKHe Ha)KMUTe Ha KHONKY Co3zaTth ¢aiin
CBEPJIOBKH JIJISI CO3/laHUs (QaijioB, Cojiep KallfiXx HMHQOPMAIIHI0 O PacloJjoXKeHHe BCeX OTBEPCTHH,
KOTOphle OyfyT IIpOCBEpJeHbl Ha ILjIaTe.

ITpoexTHpoOBaHUe 3aBEPIIEHO.

HakoHell, 3akpolTe JHaJOTOBOe OKHO "UepTUTH"
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Generate Drill Files

Output folder: [

|| PTH and NPTH in single file

I Gerber X2

|| Use alternate drill mode for oval holes

|| Generate map: = Gerber X2

'S

Format Options
® Excellon Origin: | Absolute v
I Mirror Y axis
O Minimal head Units: Millimeters v
inimal header
feros: Decimal format (recommended)

Precision: 3:3

Messages

Generate Report File...

Close ‘ ‘ Generate
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VyeoHOe nmocooue Yacto 4: I1osib30BaTe/JIbCKHE
CHMBOJIBI H IIOCaJ0YHbIEe MeCTa

CXEMy MOZKHO YJIYYIIIUTD, rZ(O6aBI/IB B Hee BBIK/IIOYAaTEeJIb IJISA BKJIFOUEHUSI/BBIKJIFOUE HUS CBeTOoaHuOaa. ,[[J'IH
Hadasia MbI CO3daJKM HOBBEIE OMOJIMOTEKH CHMBOJIOB U II0CaIOYHBIX MECT, JaJjie€ HapHruCyeM CHMBOJI
BEBIKJVIIFOUAaTeJ A M CeJIaeM [JJId HETO ITI0Caa0YHO€ MEeCTO.

B [MaHHOM pYKOBOJCTBe OygeT UCII0JIL30BaThCd KOHKPETHBINM BEIKIOUaTesl b SPST (0T aHIIMICKOM
abbpeBuaTypsl Single Pole, Single Throw - oguH 1moJiroc, ofHO HarpasseHue) NKK M2011S3A1W03. Mo>kHO
HCII0/Ib30BATh U APYyrHe BBIKII0YATe N, HO [JI1 9TOI0 BaM II0TPeOyeTcss H3MEHUTL HyMepaIjiio BEIBOZ0B
U pasMepkI I10Ca0YHOr0 MeCTa.

BBeeHHEe B OMO/IMOTEKH M TaOJIUIIbI OMO/IMOTEK

CUMBOJIBI U TIOCAIOYHBIE MeCTa OPTaHU30BaHbI B OMOMMOTEKH. BUO/IMOTEKA MOJKET COZlep>KaTh JIOO
CHMBOJIBL, JIN0O0 I10CaZj0YHbIe MeCTa, HO He TO U Ipyroe BMecTe.

KiCad xXpaHUT BCce MO0Jb30BaTe/NbCKHUe OMOJIMOTEKM CHUMBOJIOB U OHOJMOTEKH ITOCAZOYHBIX MeCT B
Tabuie OMOIMOTEK CHMBOJIOB M TabOJHIle OHOJMMOTEK II0CAJOYHBIX MECT, COOTBETCTBEHHO. KavKmas
TabsuIla 6M6IMOTEK IPEeICTABIIET COO0M CIIUCOK MMeH OHUOIMOTEeK U MHPOPMAITUIO O TOM, I7ie KaKias U3
HHUX HaXOJUTCS Ha JTUCKE.

IToMHMO IT06IHLHBIX TabIUI] OMOJIMOTEK CUMBOJIOB U MOCA[I0OYHBIX MECT, CYIIeCTBYIOT TaKyKe TabOIUIThI
OGUOIMOTEK CUMBOJIOB U II0CAI0OYHBIX MeCT /151 KOHKPETHBIX ITP0eKTOB. CHMBOJIBI U II0CA/IOUHbIE MeCTa,
mobaBJieHHBIE B IIOOAJIbHBIE TaOIHMITHI, AOCTYIIHHI BO BCeX ITPOEKTax, B TO BpeMs KaK CHMBOJIBI U
II0CaJ0UHble MecTa B TabJMIIaX KOHKPETHBIX ITPOEKTOB [IOCTYIIHBI TOJHKO [JII JAaHHOTO IIPOeKTa.
ITosmb30BaTeIX MOTYT 4,06aBJIATH COOCTBEHHBIe OMOIMOTEKN KaK B I00aIbHbIe TabaUIbl OMOIMO0TEK, TaK
U B TaOJIUIIHI KOHKPETHHIX IIPOEKTOB.

Tabymipl 6MOIHMOTEK CHMBOJIOB MOYKHO ITPOCMOTPETh WJIM OTPENaKTHPOBaTh C IIOMOINBH KOMAaH[bI
Hactpoiixu - VipaBjeHHe O0HOJIMOTEKaMH CHMBOJIOB..., B OKHax "PemakTop cxem" mwim "PemakTop
cUMBOJIOB". TabiuIlel GUOIMOTEK II0CAJLOYHBIX MeCT MOYKHO IIPOCMOTPETH WX OTpPefaKTHPOBAaTh C
IIOMOIIbI0 KOMaHAbl HacTpoiikm - VipaBjeHHe OHOJIHOTEKaMH II0CAaJ0YHBIX MeCT..., B OKHAax
"PemaxkTop IwiaT' WM "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

cnonezoeate Bugumbnii

~ S{KICAD7_SYMBOL_DIR}/4xucx.kicad_
R =

TnoBaneHele BuBAMoTekn  BuBauoTexn npoekTa

YHUKANEHOE MMA

Jwxx_|EEE

T Gix

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} 74x Gxx 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
T Gaxe
T syr
T ser
Armnplifie
Buffer ai
Armnplifie
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 ENRRAEARER"EAREER
JNENRNEAMEARAR-ERERE A

KoneepT. BuBnnoTekn

+ =T

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 IyTU saBjsieTcs ${KIPRJMOD} . 9Ta ImepeMeHHas Bcerga
yKasbIBaeT Ha TEeKYIIUHM KaTaJlor IIPOEKTa, II09TOMY ee MO’KHO HCIO0Jb30BaTh [JI1 BKJIIOUEHMUS

CHeLII/ICbI/I‘IeCKI/IX [JII ITPOEKTa 6I/I6JII/IOT€K, KOTOPBIE XPaHATCA BHYTPH KaTa/IoTa ITPOEKTa.

IIpu nrepBoM 3amycke KiCad mpejpiaraeT I10JIb30BaTe0 HACTPOUTHL TAOIUIlY OMOIMOTEKHM CUMBOJIOB U
TabIUITy OMOIMOTEKH T10CaJ0YHBIX MeCT. UTOOBI HOBTOPUTH 3Ty HACTPOMKY, YIAJINTE WU IIepeUMeHyITe
dariuiel TabIUIIbI GUOIMOTEKU CMBOJIOB WJIH TabIUITbI GUOIMOTEKH I10Cal0UHbIX MecT. [lepe; yraneHrueM
TabJIUIT ClesIaliTe UX Pe3ePBHYI0 KOITHIO.

Pacrrosio>xeHue QJaﬁJIOB Ta6JII/II_I O0MOJIMOTEK CMBOJIOB U II0CagO0YHBIX MECT 3aBHCHUT OT OHepaHI/IOHHOﬁ
CHCTEMBI.

* Windows: %APPDATA%\kicad\9.0\sym-1lib-table and %APPDATA%\kicad\9.0\fp-lib-table
® Linux: ~/.config/kicad/9.0/sym-1lib-table and ~/.config/kicad/9.0/fp-1lib-table

* macOS: ~/Library/Preferences/kicad/9.0/sym-1lib-table and
~/Library/Preferences/kicad/9.0/fp-1lib-table
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Co3gaHMe HOBBIX IVI00A/IBHBIX OMO/IMOTEK UJIH OMOJIMOTEK
IIpoeKTa

[TepBBIM ITIaroM, IIpH CO3[aHUHU HOBOTO CMMBOJIA HJIM II0CaJJOYHOTO MeCTa. SIBJISIETCS BHIOOP OUOIMOTEKH,
B KOTOPOM 0H 6y/leT XpaHUTHCS. B TaHHOM PYKOBOZCTBE CMBOJI BBIK/IIOUATEJSI U €T0 I10Cal0UHO€e MeCTO
OyZyT IIOMellleHbl B HOBbIe OMOINOTEKH, IIpe/jHasHaYeHHbIe [JI1 KOHKPETHOTO IIPOEeKTa.

U3 "MeHemxepa IIpoeKTa' oTKpouTe "PemakTop cuMBOJIOB". HaxkmuTte daitn - HoBass O0uGInoTeKa U
BbIOepuTe IIpoekT. 3ajaiiTe UM /11 HOBOU OUOIMOTEeKH (HampuMep, getting-started.kicad_sym) u
COXpaHHTe ee B KaTaJore IIpoeKTa. Temepb HOBasg, Iycrag OHOIMOTeKa BBbIJe/eHa Ha IIaHeJId
"BubIMoTeKH" cJleBa U aBTOMaTHUUYeCKH [o0aBJjleHa B TabIHIly OMOIMOTEK IIpoeKTa (IIpOBepbTe BKIALKY
"BubymoTeKy IpoekTa’ B MeHI0 HacTpoiiku — VipaBjieHHe 6H0/IH0TeKaMH CHMBOJIOB...).

Co3gaHue HOBBIX CHMBOJIOB

Teneps, B TOJILKO UTO CO3IaHHOW HOBOU GHO/IMOTEKE, CO3/IaliTe CUMBOJI BRIK/IIOUATe 1. BrIOpaB B ITaHeIn
«bubmoTeku» 6UGIMOTEKY getting-started, HaxkmuTe ®aiy -~ HOBBIH CHUMBOJI.... B 11071e «VIMs CUMBOJIa»
BBeJUTE €ro apTUKyL: M2011S3A1W03. CHMBOJIBI Ilepek/rodaTesiel NO/DKHBI HMeThb 0003HaueHUsd,
HauMHAaMKIIKecs ¢ SW, II03TOMY OTpefaKTHpyuTe IIoje «O603HaUeHHe II0 YMOJIYaHHI0» M3MEHUB €ero

3HayeHUe Ha SW. Bce oCcTasIbHBIE 11019 MO>KHO OCTaBUTH I10 YMOJTHYaHHIO.

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. This symbol will not have a pin 1, so we will start with a pin

numbered 2. Click the Add a pin button D% on the right toolbar. The Pin Properties dialog will appear. Set

the pin properties as follows:

* Pinname: A

* Pinnumber: 2

* Electrical type: Passive

e Orientation: Right

® X Position: -200 mils

* Y Position: 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.
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NOTE

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
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.

Ceodcr o3 >

Wms seisoaa: | A | OBLWWIA AnA Bcex YACTER CMMEBONA

[] OBwmii ana ecex HauepTaHwil (no ge Moprany)

P praHy.

Homep BbiBoga: | 2 |

Bugnmeii
INEKTR.THM: I—| MaccueHbIA ~

MpocmoTp:
Mpaguyecknii cTik: I— MuHna w
Mozmnuma no X | 58 | mim
MNoznuma no Y | 0 | mm
OpwenTayma: O—| Brnpaec ~
JnvHa BbiBOAE: | 2,54 | mm { i
Pazmep wpndta nmeHw: | 1,27 | A
Pazmep wpudTta Homepa: | 1,27 | mm
L : | ANETEpHATHEHBIE gyHELWW BBIECLE

QK CTreHa

,Z[OGaBbTe BTOpOfI BBIBO, HO Ha 3TOT Pa3 HE HUCII0JIb3yd HHCTPYMEHT ,Z[OﬁaBI/ITB BBIBO/I, a4 IIPOCTO Ha’KaB

KJIaBUIITY

Insert ., K cUMBOJIy m06aBUTCSI HOBBIM BEBIBOJ II0I HOMEPOM 3, PaCIOJIOKEeHHBIH

HeII0Cpe/ICTBEHHO T10]] BEIBOJIOM 2.

We want Pin 3 to be on the right side of the switch symbol, so we will edit its properties to change the
location and orientation. Instead of using the Pin Properties dialog, this time we can use the Properties
Panel. This is a docked panel on the left side of the editing canvas that lets you view and edit the properties

TIP

Bo muorux Mecrax KiCad, HakaThe KJIaBUIIM | Insert | IIPUBOAUT K IIOBTOPEHUIO
rocjaefHero aecTBusL. [Ipy 3TOM MeCTOII0JI0>KeHKe HOBOTO 3/IeMeHTa OyeT CMeIlleHo, a
HyMepalys, B 3aBUCHMOCTH OT CHUTyaI[iH, aBTOMaTHYeCKHU YBeJIUUUTCI. B pemakTope
CHMBOJIOB 3TO MOKHO HCIIOJIb30BaTb JJiI OBICTPOTO pasMellfeHHs 60JIbIIOro
KOJIMYeCTBa BBIBOJIOB. B pemakTope CXeM 3TO MOeT OBbITb MCII0JIb30BaHO [JIS
MHOTOKPaTHOTO pasMellleHUs OJHOTHUIIHOTO KOMIIOHEHTa WIM JJi1 MapKHpPOBKH
OOJIBIIIOT0 KOJIMYecTBa BBIBOJIOB KOMIIOHEHTa HYMEpPOBAaHHBIMH MeTKaMH. Takke,
KJIaBHIIA | Insert MOJKeT OBITH II0JIE3HA B PelaKTope II0Ca[0UYHBIX MeCT U pefaKTope

IJIaT.

of the selected object or objects. To show or hide the Properties Panel, use the X button in the left toolbar.

With pin 3 selected, use the Properties panel to set its properties as follows:

e Pin Name: B
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e Position X: 200 mils
e PositionY: 0

e QOrientation: Left

The Properties Panel is available in every KiCad editor (Schematic, Board, Symbol, and

NOTE .
Footprint).

I'paduuecKoe mpeacTaBIeHHe CHMBOJIa

PasmecTHB Bce He0OX0/IUMbIe BBIBO/IBL, C IIOMOIIBI0 MHCTPYMEHTOB «Kpyr» O U «JIuHuS» / IIpUianTe
CUMBOJIy BUJ Itepeksrodaressi SPST. Ha 3ToM aTame moJIe3HO ITePEKIIOUUTHCI Ha 00Jiee MEJIKYI0 CETKY:
IIIeJIKHUTE IIPaBOM KHOIIKOM MBIIIM B paboyeil 06/1aCTH M BhIOepHTe B IIOogMeHI0 CeTKa 60Jiee MesIKUM
mar. [Tocse po6aBsieHUs rpaduuecKux QUIYP CHOBA IIEPEKII0UNTECh Ha ceTKyY 50 Mt (1.27 Mm).

Mejkrie ceTKH YAOOHBI [JI1 PHCOBAHWS TIpadUUecKUX 3JIeMEHTOB, HO BBIBOJBI
CHMBOJIOB Bcerja A0J/DKHBI pacmosiaratbCs Ha ceTke ¢ maroMm 50 mmur (1.27 mM).
BBIBO,HBI, He€ BBIPOBHEHHEBIE IIO CeTKe 50 mil, He IIOJIYYHUTCAd COeqJUHHUTHL C
IIPOBOJHUKAMU B CXEME.

WARNING

/

: . :

CBoOMCTBa CHMBOJIOB

Tenepb OTpeLaKTUPYHUTE CBOMCTBA BCEIO CUMBOJIA C IIOMOIIBI0 KoMaH/bl daiin » CBoiicTBa CHUMBOJIA.
Ty >Ke KOMaHAYy MO>KHO BBIIIOJHUTHL C IMOMOIIHI0 TBOMHOTO KJIMKA Ha CBOOOTHOM ydacTKe paboueit
obustactu. MisMeHUTe moJie 3HaueHue Ha M2011S3A1W03, a B moJie KiiroueBoe €10BO 100aBbTe spst switch
toggle, YTOOBI B TaJIbHEMIIIEM YIIPOCTUTD IIOKMCK 3TOr'0 CUMBOJIA. [lJIs1 JAHHOTO0 CMMBOJIa UMeHa BbIBOJ[OB
He HeCyT HUKAaKOM IT0JIeSHOM WH(OPMAIlVH, IT03TOMY CHUMHUTEe QiakoK Iloka3pIBaTh MM BBIBOJA,
4TOOBI BU3YaJIbHO 00JIeTYUTE 0TOOpaykeHre CUMBOJIA.

Ilocite Hakatug KHONKM OK IepemMecThTe TEKCTOBOE II0JIe 0003HAUEHUS HIDKe, YTOOBI OHO He

IIepeKphIBasIo IpadHKy CHMBOJIA.



*CeoiicTea cumeona BubnnoTekn X
OBwwe  Mocag.mecta
Mona
Wnas 3HaueHne Mokasate [Mokasate uma opws. eeipasd. Bept. eeipaeH. Kypcua I'IonpKuprm
OBozHadenne  SW Lentp Lentp
S --:-mmn-:-
Mocagmecto Lentp Lentp
fokymenTauna D D Llentp LenTp D D
+| [T ]
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
[ Mokasate ums esizoaa
Bce 4acTi B3aMMO3aMEHAEMEI [(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

Ha sToMm sTarr co3gaHue CUMBOJIa 3aBEpPIIIeH. COXpaHI/ITe €r0 U I1epexoguTe K CIeAYIOIeMY - CO3QaHHI0 IJI
HEero IT10Cag04vYHOIr0o MecCTa.

CosnaHne HOBBIX IIOCAAOYHBIX MECT

Open the Footprint Editor and create a new project-specific footprint library named getting-
started.pretty (File -~ New Library...). As with symbol libraries, the new footprint library is added to the
project library table. With the new library selected in the Libraries pane, create a new footprint (File -~ New
Footprint...). Edit the footprint’s properties (E:E button in the top toolbar) and set the following

properties:

e Footprint name: Switch_Toggle_SPST_NKK_M2011S3A1x03
e Value: Switch_Toggle SPST_NKK_M2011S3A1x03

e Component type: Through hole

IL1oIIaIKH JIIsI II0CAA0YHBIX 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 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.

By convention, through-hole footprints have pin 1 located at (0,0) and are oriented with pin 1 in the top
left. The SPST version of this switch does not have pin 1, so the footprint will leave (0,0) empty and place
pads2and 3at (0, 4.7 mm) and (0, 9.4 mm) . Note that in KiCad’s default coordinate system, the positive Y-
axis is oriented downwards.
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The X and Y coordinates of the cursor are displayed in the status bar at the bottom of the
NOTE window. You can use this to check the coordinates when you are drawing or placing
something.

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.NNL: CkeozHoi it Cnow megu: I
Homep konT.nAL | 2 | Bce cnon megn hd ?
TexHUYeCKNE CNou: ?
| Mozuuma X | 0 | mm Y | 47 | mm [IF.Adhesive
[ B.Adhesive
[JF.Paste o
Qopma konT.nn: | Kpyrnas > []B.Paste
’ |
Anawerp: 192 mm [ F.Silkscreen |

| []B.Silkscreen

ron ‘ F Mesk
[1 B.Mask .
Dopma ote: |Kpyrnas “ Eﬂser.gra\:mgs .
ser.Eco
Anavverp: mm [ Usercc2 -~

- Mapametp npoussogcTea
CMELLIEHNE OTHOCHTENBHD OTE.

Her i -_— |
|
D,ﬂ,.ana OT KOHT.MA, 40 4Mna |

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

Now use the Add a pad tool again to place the other pad at (0, 9.4 mm). Notice that the pad number is
automatically incremented and the properties including pad size and hole size are copied from the previous
pad.

IIpu pasmelrieHUN 00eMX KOHTAaKTHBIX ILJIOIANOK, IT0SCOK BBINIALUT HECKOJIbKO MaloBaTbIM. UTOOBI
BBIKJIFOYATeJIb ObLJIO Jlerye I1adTh U OH IIPOYHee JepsKajicsd Ha IJIaTe, JIy4llle cesiaTh [0SICKU KOHTaKTHBIX
IJTOIAZI0K UyTh I1060JbIIe. [I03TOMY YBEJIUUbTE TOJIIMHY IT0sicKa ¢ 0.15 MM 10 0.3 MM, OTpeaKTUpPOBaB
CBOMCTBAa KOHTAKTHOM IJIOINAAKU 2 X U3MEHHMB ee pasMmep a0 1.62 MM + 2*0.3 MM = 2.22 mm. Pasmep
O0TBepCTUsl He MeHsMTe. O6paTUTe BHUMAaHHE, UTO I10Jie "PasMep KOHTAaKTHOM ILIOIIAAKHA" IPHHUMAaeT
MaTeMaTH4YeCKUe BBIPaKeHUs, I109TOMY 1.62+2*%0.3 MO’KHO BBECTH HAIIPIMYIO U IIOJIYYUTH 3HAYEHUE
2.22 MM.

Muorue TekcroBble ITosig B KiCad mofep KHBarOT MaTeMaTHUeCKHWe BBIPAKEHIS,
BKJTIOUast Tpe06pa3oBaHUs eIUHUIT I3MEPEHUS.

TIP
BBITIOJIHUTE aHAJIOTUUYHYI0 MOJUQUKAITAIO MOSICKA W /ST APYro¥ KOHTAKTHOM IJIOIM@AKHU. /[T 3TOTO
IIeJIKHUTe ITPaBOM KHOIIKOM MBI Ha KOHTAaKTHOM IJIOIIaKe 2, BhIGepuTe MCIOIB30BaTh HAaCTPOMKH
KOHTAaKTHON IUIONIA/IKH..., a 3aTeM HaKMHUTe HN3MeHUTh KOHTAaKTHbIE IUIOIIAJKH HA TeKyIeM
I0CaJ0YHOM MecTe.
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I'paduueckoe opopMIeHHE II0CAIOTHOTO MeCTa

[IpaBHIbLHOE II0CaS0YHOE MEeCTO UMeeT TOUHBINM KOHTYP [ieTaIk Ha CJI0e U3TOTOBJIeHU ( F.Fab ), HEMHOTO
00JIBIIIMU KOHTYP Ha cJIoe Iesikorpadui ( F.Silkscreen) U rpaHUILy I1ocagouHoro Mecra ( F.Courtyard),
OKPY>KaIOIIyI0 BCe II0Caf0YHO0e MeCTO JJI IIPe0TBPallleHUs HaJIOJKeHMs Ha APYTHe I10Caf0YHble 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 Ej 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 the correct X and Y spacing, as we did for
the pads. Make sure to uncheck the Linked checkbox in the Grid Settings dialog to allow unequal X and Y
grid spacing. You can then adjust the grid origin by right clicking the : : :: button and selecting Grid Origin....

Configure the grid spacing and origin as follows:

¢ (Cerkamoyb3oBaTess Pasmep X: 7.9 mm

CeTka r1oyib3oBaTess Pasmep Y: 13 mm
* Hauayio KoopAHHaT I10 0cu X: 7.9 MM/ 2= 3.95 Mm

® Yorigin:4.7mm-(13mm/2)= -1.8 mm.

The completed fabrication drawing is shown below, with corner coordinates annotated.

Switch_Toggle$_

(-3.95, 11.2) (3.95, 11.2)

Next, switch to the F.Silkscreen layer. We want the silkscreen outline to be just outside of the part outline,
so the silkscreen lines will be drawn 0.11 mm to the outside of the lines on the fabrication layer (0.11 mm is
half of the 0.10 mm fab line width, plus half of the 0.12 mm silkscreen line width). The exact coordinates are
shown in the screenshot below, and helpful grid settings are:

¢ (Cerka oJsb3oBaTesd Pasmep X: 7.9 MM +2* 0.11 MM = 8.12 mm

¢ CerkaroJsb3oBaress Pasmep Y: 13 MM +2* 0.11 MM = 13.22 mm
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Hauasio koopguHat 110 ocu X: 8.12 MM/ 2 = 4.06 Mm

* Hauajio KoopAuHAT I10 0ch Y: -1.8 MM -0.11 MM = -1.91 mm

(-4.06, -1.91) REF+* (4.06, -1.91)

Switch_Toggle_BPSTINKK_M2011S3A1x03
${REFERENCE}

(-4.06, 11.31) (4.06, 11.31)

Finally, select the F.Courtyard layer. We want the courtyard outline to surround the part with a 0.25 mm
clearance.

For variety, we can use a different strategy to draw the shape on this layer. Switch to a 1mm grid instead of a
custom grid, and draw a rectangle roughly surrounding the footprint. Select the rectangle and press E to
edit its properties, and enter the corner coordinates of the rectangle directly. The corner coordinates are:

e Topleft: (-4.2, -2.05)

e Bottomright: (4.2, 11.45)

(-4.2, -2.05)

REF**
Switch_Toggle_BPSTINKK_M2011S3A1x03
${REFERENCE}

(4.2, 11.45)




IIocte 3sanioJIHEeHUSA KOHTYPOB PAacIIOJIOZKHTE TEKCT TaK, KaK II0OKa3aHO HUJKeE. ITocamoyHOe MeCcTo TOTOBO.

Switch_Toggle_SPST_NKK_M201153A1x03

CorranreHud o ouoamorexkam Kicad

[l TIoiiepKaHus BEICOKOTO0 KavecTBa OUO/JIMOTEK CMMBOJIOB M II0Caf04YHbBIX MecT, B KiCad cyiectByeT
mokyMeHT KiCad Library Conventions, KOTOPBIM HIpe[CTaBJgeT 060U Habop peKoOMeHJaIui II0
HCII0/Ib30BAHUIO CHMBOJIOB M II0CAZ0YHBIX MecT. He 00s3aTe/IbHO CIeZj0BaTh 3TUM COLJIAIleHUSIM [JIL
JIMYHBIX OUOIMOTEK, HO OHU SIBJIIFOTCS XOPOIIel OTIIPaBHOM TOUKOU. IlocaouHble MecTa ¥ CUMBOJIBI B
odunrarbHOM brubmoTeKe K0JDKHBI COOTBETCTBOBATH KLC. Taxke KLC UCII0/Ib3yeTCsd B KaUeCTBE 0CHOBEL
JIJI1 CO3/1aBaeMOI0 CUMBOJIA U ITI0CaL0YHOT0 MecTa B JaHHOM PYKOBO/ICTBE.

/lo6aByieHNe BHIK/II0YATe IsI B CXeMY

Tenepb, KOIZa CO3gaHHMe IIoOCaJ0YHOro MeCTa 3aBepPIIeHO, MOKHO OTpeaakKTHpPOBAaTh CHMBOJI
BBIKJIIOUATEsd TaKHM 06p830M, YyTOoOBI II0 YMOJIYaHUI0 /I HEro HMCII0J/Ib30Ba/IOCh COOTBETCTBYIOIIIEE

II0Cag04YHO€E MECTO.

BepHuTech B "PelakTOp CMMBOJIOB" U OTKPOMUTE CUMBOJI BBIKIIOUaTe 1. OTpelakKTUPYITe ero CBOMCTBA.
[ITesIKHHUTe Ha I10JIe Mocafo4yHOe MecTo , 3aTeM IIeJIKHUTEe Ha II0SIBUBIIeMC sSHaUKe 6MO/I0oTeKH KHUT ||\.
[TeperizuTe B OHMOIMOTEKY IIOCAJOYHBIX MeCT IIPOEKTa M [JBaKAbl IIeJIKHUTe Ha II0Caf0uHOM MecTe

BBIKJIIFOUATeEJ . COXpaHI/ITe CHMBOJIL.

Tellepb II0CA[0YHOE MECTO BBIKJIIOUATE I Ha3HAUEHO 3TOMY CHMBOJIY 10 YMOJTYaHHUIO U €T0 He HY)KHO
BBIOHMPATh BPYUHYIO IIPU Ka>K[OM 100aBJIeHUU CHMBOJIa B CXEMY.
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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
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

[ Mokasate ums esizoaa
Bce yacTi B3anmozameHAemel (I WcknroumTs uz nepeqts 3nemeHTos

[]Wmeer anstepHatueHoe HauepTanne (no ge Moprawy) Mma BeiB0aa BHYTEN [ Wcknroumte us nnate:

[] Cozaats kak cumecn nutaHma Cuewene: | 0,508 | mm

|F‘. AENE CHRY | | oK || Otmena |

OTKpo¥iTe cXeMy M [06aBbTe HOBBIM CHMBOJI, BBIOpAaB CO3MaHHBIA HaMM paHee BBIKIIOYATEIb.
[TOIKJTIOUMTE eT0 Me>KIY CBETOTHOIOM U ITFOCOM GaTapew.

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.

vCC

PWR_FLAG

R1

Swi 1K

M2011S3A1W03

led

+ Bm

-3
Y o1
ﬁ red

PWR_FLAG O-¢

GND
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/lo6aBJIeHHe BHIK/IIOUATE IS Ha IUIaTy

Make sure the schematic is saved, then open the Board Editor to add the symbol to the layout. Update the
PCB with the schematic changes using Tools - Update PCB from Schematic... and place the switch
footprint onto the board as shown. If needed, resize the board outline and copper zone (the copper zone
will unfill if it is resized, but you can re-fill it as necessary with s ).

JIMHUSIMM CBSI3W II0Ka3aHbI HOBBIE COETWHEHHUs, KOTOphle Heo6XOZMMO pasBecTH. Kpome ToroO,
He06XO0/TMMO YIAJIUTD CTapOe COeIMHEHEe MeXKIy 6aTapefKOoH 1 Pe3UCTOPOM.

First, delete the unneeded tracks. Select one of the tracks between the battery and the resistor — it doesn’t
matter which. Press U several times to expand the selection to include all the segments between the
battery and resistor. Press | Delete  to remove the connection.

Route the new tracks between the battery and the switch, and between the switch and the resistor. Press 8
to refill the zones.

Hakowner:, 3arryctute DRC, 4TOGHI yOeOUTHCS, YTO MOAMGUITMPOBAHHAs IIaTa He HApyIIaeT HUKAKUX
IIPaBWJI ITPOEKTUPOBAHUSL
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-
9
17}
2

1k M201153A1W03

|
R1

CBsA3b MeXXy CHMBOJIaMH, II0CAa/I0YHBIMHU MecTaMH U 3D-
MO/ eI IMHU

CHMBOJIBI U IIOCaJJ0YHBIE MeCTa

Kak orricaHo B pasaesie HasHavyeHure I10CaJ0YHbIX MECT, B IIPOITeCCe CO3IaHMs CXeMbI Ka’)KIOMYy CHMBOJIY B
HeH QOJDKHO OBITH Ha3HAYEHO II0CaJ[0UYHOe MeCTO. MM 110CaJ[0YHOr0 MecTa, Ha3HaYeHHOTO Ka’KIIoMy
CHMBOJIY, XPaHHTCI B I10JIe [locajgo4yHoe MecTo B CBOMCTBAX CIMBOJIA.
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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 |
PoguTensckdid cumMean: 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 COJlep>KaThb 3apaHee 3aJjaHHOe II0CaJ0YHOe MecTo. /11 TaKUX CHMBOJIOB HeT
He0oOXO0JMMOCTH Ha3HAYaTh I10CAI0YHOEe MEeCTO BPYUHYIO, II0CKOJIHKY OHO GBIJIO BRIGPAHO IIPH CO3aHUH
cuMBoJla. Ho TIOJIb30BaTeM MOTYT IIepeHAa3HAYUTh BBIOPAHHOE ITOCA[[0YHOE MeCTO B IIpOIfecce
Ha3HauYeHUs II0CAJ[0YHBIX MeCT 0OBIYHBIM 06pa3oM. OIpeziesieHHe II0CA[0YHOT0 MecTa 110 YMOJTYaHHIO,
I1es1ec006pPa3Ho JIsi CUMBOJIOB, KOTOPBIM BCeINla WJIM IIOYTH Bcerfa OyfeT Ha3HAYaTHCS OJTHO M TO JKe
I10CaI0YHOEe MeCTO, HAaIIpUMeD, AJII KOMIIOHEHTOB, TOCTYITHBIX TOJHLKO B OHOM KopIryce. /{11 CHMBOJIa
BBIKJTIOUATEJIS, IT0 YMOJTUAHHI0, GBLIO 33aIaHO COOTBETCTBYIOIIEE IT0CAJI0THOE MECTO.

CHUMBOJIBI TaKoKe MOTYT CofepskaTh QHILTPHI II0CaL0UHBIX MECT, C IIOMOIIBI0 KOTOPBIX MOYKHO CKPBIThH
I10Ca/l0YHble MeCTa, HECOBMECTHUMEIe C JaHHBIM CUMBOJIOM. HatipumMep, cuMBOJI 74HCO0 MMeeT QUIILTPHI
II0CaJ0YHBIX MeCT, B pesyJbTaTe dero B MHCTPYMeHTe HasHaueHUs II0CaJ0YHBIX MeCT 0TOOpajkaroTcs
TOJILKO JTOITYCTHMMBIe IocazoyHble Mecra DIP u 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 II0JIESHBIX COBETOB
T10 CO3aHUI0 3QPeKTUBHBIX GHUILTPOB I10Ca0UHBIX MECT.

IIocagounbie MmecTa ¥ 3D-Moae1u

3D-Mofie/Td KOMITIOHEHTOB XPaHATCA B OTHEeIbHBIX ¢aiinax. FiMeHa ¢aiioB 3D-Mofesell KOMIIOHEHTOB
COXPAHAIOTCI B MOCAJOYHOM MecTe. B KayKmoe IMO0CaflouHOe MeCTO MOYKeT OBITh 00aBJIeHO Jroboe
KoyimdecTBO 3D-mopesieit. imeHa QaityioB 3D-Mofiesieli, a TakKe HUX MaclTab, IIOBOPOT, CMeIljeHHe U
HEeIIPO3pavHOCTh 3ajat0TC Ha BKJIafiKe 3D-MOAe/IH CBOVCTB I10CaJJ0YHOTO MeCTa.

54
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. 4 CeOACTEA NOCaj.MecTa

Obwwme HacTpoikw 2azopoe  3D-MoAenu

3D-moaenn MNokazaTe

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

+ I (] HacTpouTe MyTH...

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

0,00°
0,00°
0,00°

CMmeleH1e

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

HenpozpayHocTe

0
TonuyiHa nnarel

1.6 mm

OTMEHWTE

Mopnep>xuBartca ¢opmarel 3D-mopeseit STEP ( .step) 1 VRML ( .wrl). ®ariiel STEP 1ojie3Hbl B TeX
CJIydasx, KoIja TpebyeTcsl TOUHOCTh PasMepoB, a ¢paiiael VRML M0KHO HCII0JIb30BaTh [IJIS1 CO3LaHUs OoJlee
IpUBJEKaTeJIbHBIX BU3yaJlbHBIX PEH/IEpOB. MHOTrHMe IT0cajjouHble MecTa, B 6ubmioreke KiCad, mmeroT
COOTBETCTBYIOIIME 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 M0o>KeT aBTOMaTHUUeCKU IO/, CTaBJATh Bepcrto STEP mpu skcopTe 3D-Mo/1eiH I11aThl
JIJI1 aBTOMaTU3NPOBAHHOM MeXaHUUeCKOU 00paboTKH.

He Bce mocamounbie MecTa B 6ubsmoteke KiCad cHaGkeHBI 3D-MO/Ie/ISIMH, HO BCe OHH
copiep>kat UM paitia 3D-Mo/iesH, Taske eI TAaKOBOM He CYIIIeCTBYeT. ITO CeJIaHO JIT
TOTO, YTOGBI BIOCIEICTBUU MOYKHO OBLIO 106aBJSITh 3D-Mofemu 6e3 peJJakTUPOBaHUs
I10Ca/I0YHOTO MecTa.

NOTE

[l co3manus 3D-Mo/iesieli KOMIIOHEHTOB I10JIe3HBI TaKue IIporpaMMbl Kak FreeCAD coBMecTHO co StepUp
Workbench ; oHH HCIIOIB3YIOTCA [JI1 MHOTUX MoJeJiell B 6ubmoTeke KiCad. StepUp ucIiob3yeTcs 1
reHeparuy STEP- u VRML-aiyioB ¢ KOppeKTHBIM pasMellleHHueM, MacIITablpoBaHUEM U BpallleHHUEeM.
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Kyaa gBUTaThCs JaJIbIIIE

JIpyrue oopasoBaTeILHBIE PECYPChI

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

ECTh U ApyTHe II0JIe3HBIE PECYPCh], TaKUe KaK 0 puIiaabHbIN Gopym rmosab3oBaTeseit KiCad, Discord mmm
IRC, a TakyKe [JOIIOJTHUTEIbHBIE IT03HABAaTeIbHEIe Pecypchl coobirecrsa KiCad.

YUTo6kI y3HATH 60JIbIIE 0 BO3MOXKHOCTSIX KiCad, rmocetuTe paszgest cavta Cresnaso B KiCad mim OTKpOUTe
JIeMOHCTPAIlMOHHBIEe ITPOEKTHI, BXoadmnme B cocTaB KiCad (dPaitm — OTKpPBITH €MOHCTPAIIOHHBIN
IIPOEKT...).

IIomorure yaydmuthb KiCad

YTo6pl COOOIMTE 00 OIMMOKe KJIM 3aIllpOCUTH KaKy-THM00 QYHKITHIO, BOCIIOJIB3YHUTeCh KOMAaHIO0M
CrupaBKa — Co00IIUTE 00 OIIMOKe WJIU CO37aiTe 3arpoc Ha Gitlab.

UTo06B! y3HaTh, KAK BHECTH CBOM BKJIaJ B pasBurHe KiCad, moceTuTe cTpaHUIly Bxuiany paspaboTdrka.
ITosib30BaTe/ M TaK)Ke MOTYT BHECTH CBOM BKJIaZ, B pasBUTHe OMO/IMOTEK MIH JOKYMeHTallUX U IIepeBo/a.
HaxoHerr, 111 fabHeNIero passutus KiCad Mo>KHO oKasaTb GUHaHCOBYIO II0/[ePIKKY.
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