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Introduction to KiCad 10.0

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.

3arpys3ka u ycraHoBka KiCad

KiCad paboTaeT Ha MHO>KeCTBe ONEepPaIlMOHHBIX CHCTeM, BKItouasd Microsoft Windows, Apple macOS u
GOJILIIIMHCTBE PacIIPOCTPaHEHHBIX AUCTPUOYTUBOB Linux.

You can find the most up to date download links and installation instructions at
https://wwwkicad.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 BbINYCcKH KiCad cosparoTcs IIEPpUOSUYECKH B COOTBETCTBUU C
IIOJIMTUKOM BBINYCKa CTabuIbHBIX Bepcrii KiCad. HoBbIe BOSMOXKHOCTH, IIPeXKze YeM
TI0IIacTh B CTAaOMJIbHBIM BBIITYCK, CHadasIa L00aBJ/ITIOTCI B BeTKY pa3paboTKu. Eci Bl
XOTHUTE BOCIIOJIb30BaThCA ITUMU BO3MOJXKHOCTAMH U IIOMOYb B HUX TeCTUPOBaHUHU,

IMPORTANT  cKayaiiTe II0CJI€JHIOK HOYHYIO0 COOPKY I CBO e I1aTopmbl. HouHbIe CO0PKU MOTYT
coZleprKaTh OLIMOKHM, TaKKe KakK II0BpeXkneHHe (aiyioB, TeHepalus HeKOPPeKTHBIX
Gerber-¢paiizioB U TJI., HO I1eJib KOMaH[bI pa3paboTuukoB KiCad coOXpaHUTH BETKY
paspaboTKy IIPUTOJHOM [JIA MCIIOJIBL30BAHUS, HACKOJBKO 3TO BO3MOJKHO IIpH
paspaboTke HOBBIX QYHKITUH.

IHogmeprxkka
Ecm Y BaC UMEIOTCA U1eH, 3aMedaHUs1, BOIIPOChI UJIM ITPOCTO HY?>KHA IIOMOIITb:

e [locetuTe 0puUITHAILHEIN GOoPyM I10Ib30BaTes el KiCad, 3ST0 OIMYHOE MeCTO I 00IIeHUs C JPYyTUMHI
noJsb3oBaTersaMu KiCad U IT0JIydeHHs II0 MOIITH.


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/

Basic concepts and workflow

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.



PCB design workflow

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.



First time setup

The first time you open KiCad, a Welcome window appears to guide you through the initial setup.

m 4 KiCad Setup oo X
Welcome to KiCad 10.0

KiCad is starting for the first time, or some of its configuration files are missing.

Let's take a moment to configure some basic settings. You can always modify these
settings later by opening the Preferences dialog.

For help, please visit docs.kicad.org

Mext = & Cancel

The next page asks you if you want to start with fresh preferences or if you want to import your settings
from an older version of KiCad.



m + KiCad Setup W X

Configuration

How would you like to configure KiCad?

Import settings from a previous version at:

e Start with default settings

< Back MNext = & Cancel

The next page asks you how you want to configure your symbol and footprint libraries. In most cases, you
should select the first option, Start with the built-in KiCad libraries (recommended). This initializes your
library tables to include all of the libraries that come with KiCad.

The other options are to import your library table setup from the previously installed KiCad version, or to
start with no libraries and do all of the configuration yourself. Refer to the Schematic Editor and PCB Editor
documentation for details on how to manually configure libraries.

Depending on your system and how KiCad was installed, some options may not be available. KiCad may also
not be able to locate any libraries installed on your system. In this case, you should ensure you have installed
the libraries, or you can manually configure the libraries after completing setup.

NOTE On some systems the KiCad libraries are installed as a separate package.

PacriosiooxeHue GaiioB TabaUIl 6O TMOTEK 10 YMOJTUAHUI0 3aBUCHUT OT OTIEPAITMOHHOM CHCTEMBI T MOYKET
MeHSATHCS B 3aBUCHMOCTU OT MecTa YCTaHOBKU. Hibke IpHUBe/leHbI 3HAaUEHHS 110 YMOJTUAHUIO JIJIT KOKI0MU
OIIepaIlHOHHOM CUCTEMBI:


file:///src/build/src/getting_started_in_kicad/eeschema/eeschema.html#managing-symbol-libraries
file:///src/build/src/getting_started_in_kicad/pcbnew/pcbnew.html#managing-footprint-libraries

Windows C:\Program Files\KiCad\10.0\share\kicad\template\

Linux /usr/share/kicad/template/

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

m F 4 KiCad Setup W X
Libraries

KiCad comes with a large set of symbol and footprint libraries maintained by the KiCad
librarian team. You may also create your own libraries, and install third-party ones from
the Plugin and Content Manager or other sources.

Library tables are the configuration files which list the libraries to be loaded. Global
libraries are available in every project, and you may also add project-specific libraries if
desired.

The following global library tables need to be created:

Symbol library table
Footprint library table
Design Block library table

How would you like KiCad to create them?

® Start with the built-in KiCad libraries (recommended)

Start with no libraries

The built-in library tables could not be found in the expected location. This usually means
that you have installed the KiCad software without also installing the libraries. You can
proceed with setup, but you will need to install the libraries separately in order for them
to be available.

= Back MNext = & Cancel

The last page asks you whether you want to automatically check for updates to the KiCad application and to
third-party packages you may have installed through KiCad’s Plugin and Content Manager (plugins, themes,
libraries, etc.).

On Windows, you also have the option to enable anonymous crash reporting, which helps the KiCad team
diagnose and fix critical issues in the application.

10



m + KiCad Setup A

Updates & Privacy

Updates

Allow connections to the Internet to check for updated versions of KiCad and packages
installed through the Plugin and Content Manager?

v Check for KiCad updates on startup

v Check for package updates on startup

< Back Finish & Cancel
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Vuye6HOe mocooue YacTsp 1: [IpoekT

Opening KiCad will bring up the Project Manager. To create a new project:

1. Click File - New Project
2. Select the Default project template and click OK.

3. Browse to the location where you want to save your project, and give your project a name, such as
getting-started.

4. Make sure the Create a new folder for the project checkbox is ticked.

5. Click Save.

This will create your project files in a new subfolder with the same name as your project.

m get-started — KiCad 7.0 - O >
®aiin  Mpaeka Bua  WHctpymentel  Hactpoiikw  Crnpaska

E_ Dakine npoekTa

get-started.kicad_pch
get-started.kicad_sch

PegakTop cxem
Pedakmuposame Cxemy

PepakTop cumBonoB
Pedaxkmuposame Gufiauomeru cUmMsonos (zaobiasHbie u/uAu npoekma)

PegaKTop neyatHbIX naat
Pedakmuposame newamHdyie naamy

PepakTop nocag.mect

Pedokmuposome Bubauomexu nocad.mecm (2a060.06HbIE U/LAU Npoekma)

IR

Mpocmotp Gerber-daiinos
Mpocmompeme Gerber-ghaiinn

Mpeo6pazoBarens M306paXKeHUiA

[Mpeobpasosame usoBPaKEHUE & CUMERA CXEMBI LAY NOCA0.MECTIO HA NAGME

Pacu€T napameTpoB nAaThl 1 KOMNOHEHTOB
[Moka30me UHEMPYMEH M BA7 SbINUCASHUS CONPOMUSAZHUS, NACMHOCIIL MoKa U APOYE0.

JSERGEBY

= Pegaktop dopmaTHbIX pamok
Pedakmuposome (OpMIMmHEYR POMKY U OCHOSHYH HOONUCe GA% NPUMEHEHUS HO YEPMEXOX CXEMBI U LGB

MEHEA)KEP NAarMHOB U KOHTEHTa
¥npaanerue naxemamu u3 penosumopes KiCad u cnoporHux paspafomyukos

MpoekT: C:h\Users\ Thinker\Documents\KiCad\7.0\projects\get-started\get-started.kica...  JlokaneHelii KaTanor: UMEHEHNA OTCNEKNEFITCA

CieBa, Ha IaHeau "dalabl HpoeKTa', 0TOOpakaeTcd CIHCOK (GaloB TeKYIero mpoeKkTa: ¢auyi C
pacumpenvieM .kicad_pro, 3To ¢ariin mpoekTa, ¢par ¢ paciumpeHueM .kicad_sch aTo cxema, a ¢aiin ¢
pacumpenueM .kicad_pcb, sTo meuaTHas 11aTa. Bce 0HM UMeIOT 00IT[ee Ha3BaHUe, COCTOSIIEe U3 UMEHU
Balllero IIpoeKTa.

Taxoke MOYKET IPUCYTCTBOBATH KaTasor -backups: KiCad 6ymeT aBTOMaTHYeCKH CO3[laBaTh pe3epBHEIE
KOIIMM IIpOeKTa IIpHU ero COXpaHeHWH U, II0 >KeJIAHUI0, Yepe3 OIIpefieJIeHHbIe IIPOMeXKYTKU BpeMeHH.
[TapaMeTpEHI pe3epBHOT0 KOIIMPOBAHUS HACTpauBarwTCsI B MeHI0 HacTpoiiku — Hacrtpoiiku... — Oomiue —
Pe3epBHOE KONIMPOBaHHE IIPOEKTA.

12



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.

B mpaBoM YacTH OKHa IIPOEKTa PAaCIIOJIOXKeHbl KHOIIKM [JI1 3allyCcKa PAasIMYHbIX HHCTPYMEHTOB,
nocraBssieMbIX ¢ KiCad. ITpu 3amycke pefakTopa CxeM WM pefaKTopa ITedaTHBIX IIaT aBTOMaTH4YeCKH
OTKPBIBAETC COOTBETCTBYIOIIMU (aiiy IIpoeKTa (cXeMa WM IleuaTHas IIaTa U3 TeKyIlero IIPOeKTa).
HauHuTe C OTKPBITHA pefakTopa CXEM.

13



Tutorial part 2: schematic

Schematic editor basics

JUId IlepeMelleHHs II0 CXeMe HaKMHTe CPeJHIOI0 HJIM IIPaByH KHOIIKY MBI M IIEpeTaluTe ee.
VBesryeHHe U yMeHbIIIeHYe MacIITada OCyIecTBIIIeTCs C IOMOIIBI0 KOJIeCHUKA MBIIITN MM KIaBUIL | F1 | 1

F2 . [Toyib30BaTe/IIM HOYTOYKOB MOYKET OBITBH I10JIE3HO M3MEHUTH YIIpaBJIeHHe MBIIIBI0 TaK, YTOOBI OHO
JIydllle IIO/IXOUJIO JIJI1 CEHCOPHOM ITaHesIH; yIIpaBJeHre MBIIILI0 HacTpanuBaeTcd B MeHro HacTpoiku —
HacTtpoiiku... - MbIIIIb ¥ CEHCOpPHAs ITaHeIb.

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

I[lo ymosuanuto B KiCad BxIOYeHa HacTpoWika MbIIM IleHTpUpoBaTh IO Kypcopy HIpH
MacuITadupoBaHuu. [Ipy BKIIOUEHUH 3TOM QYHKIIMM KypCOp MBIIIM aBTOMAaTHUYeCKU IlepeMellaeTcs B
LIeHTp 9KpaHa IIpHM YBeJMYeHWH WM YMeHbIIeHWH Maciuraba. TakuMm o6pasoM, 06JacTb
MacIITabupoBaHUA BCeIfa OCTaeTcd B IleHTpe. JTa (QyHKIMA HeoObIYHA, HO MHOIME II0JIb30BaTesIH
HaxoJAT ee II0JIeSHOM, KOIfa IPUBBLIKAKT K Hell. [IomIpoOyliTe yBeJWYUTH WM YMEHBIIUTHL MacIITad
KypCOPOM MBIIIK B Pas/JIMYHBIX 06sacTax Jiicra. ECii nmoBefeHMe MacIITabMpOBaHUS 110 YMOJTYAHHIO
Heyn00HO, OTK/IIOUMTe 3Ty QYHKIIUIO B HACTPOUKaX.

Hactpoiiku x

.. JBLyme
- MbiLLb 1 CeHCOpHaR naHens MaHopamupoBaHUe W MacluTab
. [opAYNE KNENLLK
e LleHTprpoBaTe Ne Kypcopy npn macwrabuposanum []NanopamupoBats npi nepeMeLLeHn obtekTa
- VIHpopMayma
[]¥ckopenroe maciutabnp N
[+ PeaakTop cumeonce
[ PegakTop cxem CropocTh CMEHbI mMacluTaba: ABTOMATHHECKN CropocTh NaHOpaMUpoBaHINA: '
[+ PeaakTop nocag.mect
[+ PegakTop nedaTHbx nnat
- MpocmoTpuyk 30 Meperackueaqne
(- MpocmoTtp Gerber-daiinos
(- PEAGKTOP (hOPMETHBIX pamoK Mepetackneanne Nesoil KHoMKOM: MepeTalnTe BbIGpaHHBIE 0BBEKTEI; ECIM HE BBIAENEHC — POPMWPOEATE 0BNACTL BBIAENEHNA
MEHEA}KEFI NA3rMHOEB M KOHTEHTA
MepeTackmeaHne cpeaHeil kHonkoii: | Manopamwposanue il
MepeTackmeaHne Npasoii KHONKO: Manopamupoeanne ~
MpokpyTka

BEPTHKEJ'IbH A NPOKPYTKA C NOMOLLBHD CEHCOPHOE MN3aHENKW WKW KONECa MbILUKM:

- Ctrl Shift Al HO)"MOJ'IHEHHI‘OAJ'IH MBILLK

Macwrabuposare: ® O O O Mo yMoAYaHIIO ANA CEHC.NaHENN
MaHopamnposate BBEpX/BHM: @] O ® (@]
ﬂaHOpaMHpoBaTb EJ'IEBO.-'rBI'IpEBO: O @ O O

[J Nanopamupoeats Bneeo/BNpase NpW ropUZOHTANEHOI NPOKpPYTKE

CBpocnte 'Meillb 1 CEHCOPHAA NAHENL' 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.
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Some toolbar buttons have a small triangle in the bottom right corner /—/ . The triangle
4

indicates that the button has an expanding palette containing several related tools, for

NOTE example different kinds of labels. To select an alternate tool, click and hold on the button
until the palette appears, then click on the alternate tool. Another way to use the palettes
is to click on the button and drag to the left until the palette appears, then release the
mouse button when the desired tool is highlighted.

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.

Schematic sheet setup

[Ipexxme yeM HayaTb PHUCOBATh CXeMYy, HEOOXOJMMO HACTPOUTH CaM JIMCT cxeMmbl. Haxmure dair -
ITapamertpsl aucra. /JaiiTe cxeMe HasBaHUeE U YCTaHOBUTe naTy. ECJIM XOTHUTe, TO MOJXKETe U3MEHUTe

pa3Mep JmcTa.
Hactpo Ta *
NMacr MopmaTHan pamea
P ]
ELAEE Main: | [ ]
Ad 210x297nan ~
OpueHTaymsa: 0
CHOBHARA H3ANKUCE
lopusoHTanbHO ~
Yucno nuctoe: 1 Homep nncta: 1
MonezopaTensCkMiA pasmep:
BricoTa: 2794 i lara: |2023-08-0'I | LE L |OP_.OS.2'D?_3 2| [ Ana scex anctos
Wupwna: | 4318 i Homep usm.: | 0 | [] Ains ecex ancros
[]/ina Bcex nucTos HawnmenosaHne: | Hauano npoekra B KiCad 7.0 | [] Ana ecex nuctos
Oprannsayus: | | [] lna ecex nucros
Mpocmotp

Kommentapui 1: |
(JeunmaneHeli Homep)

| [] Ana ecex nuctos

Kommentapui 2 |

(PazpaboTan) | [ fins scex nncros

Kommentapuii 3: |

(Mposepun) | [] Ana ecex nuctos

Kommentapuii 4 |
(¥Teepgun)
Kommentapuii 5 |
(T. koHTR.)

| [] lna ecex nucros

| [] lna ecex nucros

Kommentapuii &
[] Ana ecex nuctos

(H. koHTp.) |

4% Kommentapuid T: | | [] Ana ecex nuctos
|
|

Kommentapuii &

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

Kommentapuii &

0K OTmeHa

Adding symbols to the schematic

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 .

B guasmoroBoM OKHe «BBIOOp CHMBOJIa» IIepeuMCJIeHbl [IOCTYITHble OHOIUOTEeKHM CUMBOJIOB U
coflepoKallpiecsi B HUX CHMBOJIBI KOMIIOHEHTOB. OCHOBHBIE VCTPOMCTBA, TaKHe KaK IIaCCUBHBIE
KOMIIOHEHTBI, THUOAbl U APyrhe OOIe CHUMBOJIbI, HaxXoadaTcd B OubaroTeke Device. KoOHKpeTHBbIE
YCTPOMCTBA, HAITPHUMED, OIIpe/leJleHHBIN CBETOIUO/T, MOTYT HaXO/TUTHCS B IPYTUX OUOIMOTEKAX.
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IIpokpyTuTe BHU3 0 6MO/IMOTEKN Device, pacKpoiTe ee U BbIGepuTe cMMBOJI LED . Haxxkmute OK, 3aTeM
KJIMKHUTE MBIIIBI0 eIrfe pas, YT0ObI IIOMECTHUTE CMBOJI Ha CXEMY.

Q- dunetp

[tem () 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 nocad.MecTa No yMonY4aHu i

LED
Light emitting diode
Knwoyessie cnoea: LED diode

He YKa3aHo nocam.MecTo

Reference D?

Footprint
W

s (]

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

[Jasiee mo6aBbTe TOKOOTPAaHUUUTEILHBIN Pe3UCcTop. [JI 3TOr0 CHOBA BEPHUTECH K BHIOOPY CHMBOJIOB, HO
Ha 3TOT pa3 MonpoOyiTe HAWTU Pe3UCTOP, BBeSA R B I0Jie QUIIbTpa B BepXHel yacTh. U cHoBa oH OyzeT
HalJleH B 6MO/oTeKe Device. KOMIIOHEHT R IIpefcTaBiiieT COO0M IIPAMOYIOIBLHBIN CUMBOJI Pe3HUCTOpa
B ctrte MIK. /lyia mmoJsib3oBaTesiel, IIPefIIOUYUTAIIMX CUMBOJI 3uUrsara B cTuie ANSI, TakyKe TOCTYIIeH
cuMBOJI R_US . BeIGepuTe CUMBOJI pe3UCTOPa U T00aBbTE €TI0 B CXEMY.

U HakoHell, n06aBbTe OaTapelKy [Ji1 IHUTAHWSA CBeTOAMONa. B OHOMMOTeKe Device COIep>KUTCA
COOTBETCTBYIOIIIUY CUMBOJI Battery_Cell.
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D1
"" BT1 LED R1
T Battery_Cell ZIQ_@ R_US

Selecting and moving objects

Next, position the symbols correctly relative to each other, as shown in the screenshot. You will do this by

% R_US
%\, LED

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

selecting each symbol, then moving and rotating it.

"" BT1
T Battery_Cell

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  ctr1 +click (macOS: ' cmd +click).

Taxke BO3MOYKeH BLI60p 00BEKTA C IIOMOIIIBIO CI)YHKI_II/II/I BBII€JIEHUA IIepeTaCKUBaHHUEM (HaXKaTh JIEBYIO
KHOIIKY MBbIIIMKX MW, HE€ OTIIYCKada e€e, 00BeCTH CHMBOJI); IIpKA BBIAEJIEHHMHW MBIIIBI0 C/IEBa HaAIIPaBO
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BBI6I/IpaIOTCH 00BEKTHI, II0JTHOCTHI0 3aK/IIOUEeHHEIE B II0JIE BBIJICJIEHM, a IIPU IIepeTaCKUBaHUHM CIIpaBa
HaJIeBO - 060BEKTHI, YaCTUYUHO 3aKII0UeHHbBIE B I10J1e BBI/I€JIEHUS. C IIOMOIIBLI0 KJIaBHIII  shift , Ctrl + Shift

u Ctrl  MO>XKHO ,ELO6&BJIHTI::, y61/1paT13 WJIH II€PEKJIF0YAaTh BhIJEJIEHHEe COOTBETCTBEHHO.

O6paTuTe BHUMaHUe, YTO MOKHO BBIZI€JINTh BECh CUMBOJI (IIIeTYKOM MBI Ha caMOU popMe CMBOJIA)
WIN BBIIEJIUTH TOJBLKO OJHO TEKCTOBOE II0JIe B CUMBOJIe Oe3 BBIfle/IeHUs OCTa/JIbHOM YacTH CHMBOJIA
(Ije;TYKOM  MBINIM Ha TeKcTe). ECIM BBIZIeJIeHO TOJIBKO TEKCTOBOE II0JIe, TO BCe IeMCTBUA OyAyT

IIPOU3BOOUTECA TOJILKO C BBIJIEJIEHHBIM TEKCTOM, a HE C OCTaJIbHOM YacThI0 CHMBOJIA.

[IepeMellieHHE BBIJIeJIEHHBIX 00HEKTOB OCYIIECTBIIIETCI HAKaTHEM KJIABHIII M , a BpallleHue - R . [t
TepeMeIreHus 06HeKTOB MOXKHO TaK)Ke HCII0JIb30BaTh TOPSUYYI0 KJIABUINY G (IepeTackuBaHue). [Ipu
TIepEMEITIEHUH He IIOK/II0YeHHBIX CHMBOJIOB KJIABHUIIKM G K M| BeAyT ce0s OTMHAKOBO, HO IIPHU
TIepeMeITeHUY CUMBOJIOB C ITOAK/II0YeHHBIMU IIPOBOITHUKAaMH KJIABUIMA G IIepeMelrjaeT CUMBOJI BMeCTe
C TPOBOAHHUKAMH, a KJIaBHINIAa M IIepeMelaeT TOJHKO CHMBOJI, He 3aTparuBas ITPOBOHUKHU.
BrIziesIeHHbIE 06BEKTHI MOYKHO YAATUTE C IIOMOIIBIO0 KJIABUIIH | Del .

Wiring the schematic

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.

Jpyrot yoo6HBIH cr10co6 prCOBaHUS IIPOBOHUKOB - HaBe/leHHe Kypcopa MBI Ha He IT0AK/II0UeHHBIN
BBIBOJ]. Kypcop MBI M3MEHUT CBOM BHJ, yKa3blBasl Ha TO, YTO OT 3TOT0 BBIBOJA MO>KHO HapHUCOBAaThb
IIPOBOJHUK. Telleph ewIM IeJKHYTh Ha 3TOM BBIBOZE, TO aBTOMAaTHUYeCKH BKJIIOYUTHCI PEXUM
pHCcOoBaHUe IPOBOSHUKA.
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R1
R_US

+ BT1
Battery_Cell

SZDl

X LED

Jasee ,[LOﬁaBBTe B CXeMy CHUMBOJIbI ITMTaHWA U 3€MJIH. X0Ts 3TO U He 006s13aTeJIbHO 1A TaKoM HpOCTOfI
CXeMBbI KakK 3Ta, HO B O0JILIITHX CXeMax 3TO CyIIIeCTBEHHO obJsieryaeT Ux BOCITPHATHE.

Psi7 cMMBOJIOB ITUTAHUS U 3eMJIH [OCTYIIeH B GMOIMOTEKe CUMBOJIOB Power . OTHAKO JJIs1 X [100aBJIeHUS
CyII[eCTByeT 0oJiee OBICTPBIM CHOCO0O: HaXKMUTe KHONKY /l00AaBHUTH CHMBOJ HHUTAaHUSI J__ Wi

BOCIIOJIb3YUTECh TOpsgYell KaaBuIller P |. IIpu aTOM OTKpOeTcs NHUajloroBOoe OKHO BBIGOP cMMBOJIA, HO
0TOOpakaThb s 6yAyT TOJIBKO Te OMOIMOTEKH, KOTOPBIE Coflep>KaT CUMBOJIBI ITIUTaHUA.

Jo6aBbTe ciMBOJIBL VCC U GND Ha JIKCT, a 3aTeM ITOJKII0UYNTE UX K CXeMe C IIOMOIII0 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 Place 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.
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VCC

R1
R_US

+ BT1
= Battery_Cell

led

GND

O6paTHUTe BHUMaHMe Ha TO, YTO METKH C OTUHAKOBLIM MMeHeM 00heIUHSIOTCS B OJTHY I1ellb. To ke camoe
KacaeTcsl U CHMBOJIOB ITUTAHUS C OJHHAKOBBIMU UMeHaMH. [[03TOMY, ecTi MBI J06aBUM Ha 3Ty CXeMY ellle
OJIMH CUMBOJI GND WJIM HPOBOJHUK C MeTKOH led, TO OHH GyAy COeJUHEHBI C y)Ke CYIIeCTBYIOIMH
0/THOMMEHHBIMH IIeTISIMU ayKe 6e3 IPOBOSHUKOB, BU3yaIbHO UX COeINHSIOIINX.

Annotation, symbol properties, and footprints

00o03HaUeHHe

KayxmoMy CMMBOJTY [JO/DKHO OBITH IIPHUCBOEHO YHUKAJIbLHOE YCJIOBHOE 0603HaueHUe. ITOT IIPOIIecC TaKKe
H3BeCcTeH KaK aHHOTallys.

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

XoTs B JaHHOM PYKOBOJCTBE 3TO U He TpeOyeTcsd, HO BBl BCeITla MOJKeTe BPYYHYI0 0603HAYUTH U
Iepeo603HaYUTHL CHUMBOJIBI, UCII0JIb3ys KHOIIKY 3allOJIHUTh 0003Ha4YeHHsI CIMBOJIOB CX€MBI (%) Ha

ITaHeJIM UHCTPYMEHTOB CBEPXY.
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Symbol properties

[Jajsiee 3amOJIHUM 3HAdYeHUs [JII KaKIOTO KOMIIOHEHTa. BrIGepuUTe CBETOMUOJ, INEJKHUTE IITPaBOM
KHOIIKOM MBIITM U BhIGepuTe CBoiicTBa... ((E ). B maHHOM IIpoeKTe Oy/leT HCII0JIb30BaThCsI KPacHBIM
CBETOJHO/I, II03TOMYy M3MEHUTe I10Jie 3HavyeHue Ha Red. B peaJlbHOM ’Ke IIPO€KTe, BO3MOSKHO, JIyUIlle
OymeT HalrcaTh 0003HaUEHE CBeTOIMO0/Ia U3 TeX.JJOKyMeHTauu npousBoautesd (Datasheet). O6paTute
BHUMaHMe, UYTO II03UITMOHHBIE 0003HaUeHUs MOKHO pefaKTUPOBaTh WHAWBU/YaIbHO B CBOMCTBax
KaK[[0TO CHIMBOJIA.

B aToM 1mpoekTe OyJeT HCIIOJIH30BaTbCs JIMTHEBasl bOaTapeiika TWMa «TabjeTKa» Ha 3 B, mostomy
nsmeHuTe BT1", B 1osie 3HaueHue ,Ha 3 B.Tak >ke U3MeHHUTe 3HaUeHUe pe3ncTopa Ha 1k.

Footprint assignment

HakoHell, HasHaubTe Ka)KIOMy KOMIIOHEHTY II0CaZjouyHOe MecTo. OHO ompefessieT, KakK KaKIbIX
KOMIIOHEHT 6y/leT KPeIlTUThCS K ITedaTHOM I1aTe. HeKOTOphIe CUMBOJIBI IIOCTABJISTIOTCS C YoKe 3aJaHHBIMU
MOCaIOYHBIMU MeCTaMM, HO [JiI MHOTHMX M3 HHX CYIIeCTByeT HECKOJIhKO BapHaHTOB, II03TOMY
10JIb30BaTeJII0 He0OX0JUMO BbIOpaTh HaruboJIee MOAXOsIIIee.

CyllecTByeT HeCKOJIbKO CII0CO00B HasHAYeHUWs II0CaZ0YHBIX MeCT, HO OJHUM M3 YAO0OHBIX SBJIAETCA
HUCII0JIb30BaHUe UHCTpyMeHTa "HagHaueHUs MOCaJ0YHBIX MECT", IJI1 Yer0 He0OX0AUMO Ha)KaTh KHOIIKY
!::% Ha I1aHeJ/I1 UHCTPYMEHTOB BBEPXY.

B KoJI0OHKe cjleBa, OKHe Ha3HAUYeHUsI ITOCAJOYHBIX MECT, IIepPeurcIeHbl BCe IOCTYIIHBIE GHOIHMOTEKH
II0CaJI0YHBIX MecCT. B cpefHel KOJIOHKe 0TOGPayKaloTCs CHMBOJIBI U3 CXeMBI. /[7Is1 BCeX 3TUX CHMBOJIOB B
nanbHeHIeM OyfyT HasHa4YeHBI I10CaZloUHble MecTa. B KOJIOHKe CIIpaBa IT0Ka3aHBI I10CAZl0UHbIe MECTa,
KOTOpPble MO>KHO BBHIOpaTh [IJI1 BBIIEJIEHHOTO B CpeJHeH KOJIOHKe CHMBOJA. YTOOB Ha3HAUUTh
II0CaZi0YHO€e MecTo, BbIGepeTe CHMBOJI U3 CpeJHeH KOJIOHKHU U YKaKUTe He06X0/[MMOoe I10Caf0UHOe MeCTO
IOBOMHBIM Ha)KaTHeM MBIIIKK 110 HeMy B IIPAaBO¥ KOJIOHKe. [locajouHOe MecTO MO>KHO ITPOCMOTPETD,
II[eJIKHYB IIPaBOM KHOIIKOM MBI Ha HEM UM BBIOpaB IyHKT IIpocMOTpeTh BBIOpPAHHOE IIOCA/I0YHOE

MecCTO.

| ' Hasrouns nocapmecra - o x

| ®aiin Mpaska Hactpoiikn Cnpaska

=S == D | ewmpnecsea: [T |[ainoz0s

BnBAnOTEKN NOCEAMECT Cooteerctena Cumeon : Mocaa.mecto OThUALTPOBAHHEIE NOCAA.MECTE

| Connector Harting A 1 BT1 - 3V : Battery:BatteryHolder Keystone 1058 1x2032 1 Resistor THT:R_Axial DIN030%_LS.0mm_D3.2nm
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 Awial DINO309_LS9.0mm D3.2mm P12.70mm Horizontal 3 Resistor THI:R Axial DIN0309_L9.0mm D3.2n
Connector_IDC 4 Resistor_THT:R Axial DIN0309_LS.0mm D3.2n
Connector_JAE 5 Resistor_THT:R_Axial DIN0309_LS.0Omm D3.2n

Connector_JST € Resistor THI:R Axial DINO0309_LS.0mm D3.2m
Connector Molex |
Connector_PCBEdge

Connector_Phoenix GMSTB

Connector_Fhoenix MC

Connector_Phoenix MC HighWoltage

Connector_FPhoenix MSTB

Connector_Phoenix_SPT ‘
Connector_Pin
Connector_PinHeader_1.00mm
Connector_PinkHeader_ 1.27mm
Connector_PinHeader_ 2.00mm
Connector_PinHeader_ 2.54mm
Connector_PinSocket_1.00mm
Connector_PinSocket_1.27mm
Connector_PinSocket_2.00mm
Connector_FinSocket_2.54mm
Connector_RJ |

Connector_SATR SAS ‘
v
2> < > ‘

Connector Samtec
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
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B cocraB KiCad BXOJUT MHOKeCTBO II0CaJOYHBIX MECT, II09TOMy HHCTPYMeHT HasHayeHH I10Cal0UYHbIX
MeCT IIpeJjlaraeT HECKOJbKO CII0CO60B UX QMUIbTpAIlMM, II03BOJIIS CKPBITH Te, KOTOpble He
COOTBETCTBYIOT pacCCMaTPUBaeMOMY CUMBOJTY.

PUALTPLI NOCAA.-MECT: ‘ | ! |

e Kpaliusas jeBasi KHOIIKa BKJIIOYaeT QUIBLTPBI, KOTOPBIE COLepyKaTcd B caMOM CUMBoJIe. Harprmep,
CUMBOJI OIIePAllMOHHOIO VCHJIMTeJsI MOYKeT CojepkKaThb OUIBTPBI, OTOOpavKarolpe TOJIBKO
nocamouHsle Mecra SOIC u DIP. IHoIa 9T IIpefioIipe/ie/leHHble GUILTPhI OTCYTCTBYIOT MJIM MMEIOT
CJIMIIIKOM CTPOTHe OTpaHuYeHus, II03TOMY B HEKOTOPBIX CUTYAIIUAX 9TOT GUIILTP JIyUIlle OTKIIOUNTD.

* CpefHss1 KHOIIKA QMIBTPYeT II0 KOJIMYECTBY BHIBOZOB, TAKMM 00pasoM /11 8-KOHTAaKTHBIX
CHMBOJIOB GYAYT O0TOGPa’KalOTCs TOJIHKO 8-MH KOHTAKTHBIE II0CA[0UHbIe MecTa. ITOT QUILTP GyheT
I10J1e3eH IIPAKTHYeCKH BCEITa.

e KpaliHsid IIpaBag KHOIIKA BKJIIOYaeT OMJIBTP II0 BBIOpAaHHOU OMOJMOTeKe. BUOIMOTEKHU

BBIOHPAIOTCA B JIEBOUM KOJIOHKE; II0CaJJOUYHbIE MECTa, He BXOJSIIME B BEIOPAHHYIO OHMOIMOTEKY, OYIyT
CKPBITBL. ITOT QHIILTP II0JIE3eH 10 TeX II0P, II0KA U3BECTHO KaKas U3 OMOIMOTEK COJIEPKUT HY>KHOe
II0Cal0UHOe MecTO. 3ayacTylo, He pPeKOMEHJYyeTCd HCIO0JIb30BaTh 3TOT (QUIBTP COBMECTHO C
¢uIBTpaMH B CUMBOJIAX.

¢ TeKCTOBOE II0JIe II03BOJIIET OTQUILTPOBATE I10CaJOYHbIe MeCTa, He COBIIaaloIle C TEKCTOM B 3TOM
110J1e. JlaHHBIN QIUIBTP OTKIFOUAETCS, eCJIU I10JIE 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.

Symbol Reference Footprint to assign

BT1 Battery:BatteryHolder_Keystone_1058_1x2032

D1 LED_THT:LED_D5.0mm

R1 Resistor_THT:R_Axial_DIN0309_L9.0mm_D3.2mm_P12.70mm_Horizontal

CyIleCTBYIOT U ApPYyTHe CII0COOBI HasHA4YeHHs II0CA[0YHBIX MECT; OJUH M3 HUX - Yepe3 OKHO CBOMCTB
cuMBoJIa. BoJtee roipo6Hy0 HHGOPMAIHI0 0 Ha3HaYeHHUH I10CaZ0YHBIX MECT CM. B 3TOM PYKOBO/ICTBE.

Electrical rules check

[TocefHee, UTO OCTaJOCh CfleJIaTh B CXeMe, 3TO IIPOBEPUTH ee Ha HaJWUKe 3JIeKTPUUYECKUX OIIHOOK.
[IporpaMMa IIpOBepKH ajeKTpuueckux IipaBua (ERC) KiCad He MoKeT rapaHTHPOBaTh
PaboToCIIoCOGHOCTE CXeMBI, HO OHA MOYKET IIPOBEPUTH HAJIMUKE HEKOTOPHIX PACIIPOCTPaHEeHHBIX OIIMG0K
IIOAKJIIOYEeHNUs], TAKUX KaK He ITOJK/II0YeHHble KOHTAaKThbI, 3aMblKaHMe BBIXOJI0B IIUTAHUS WA BXO[
MMUTaHUs, Ha KOTOPBIF HUYET0 He IofaeTcs. Kpome TOTO, mporpaMMa ITPOBEPSieT U APYTHe OIIMOKH,
HaIIpuUMep, OTCYTCTBHEe 0603HaUeHUN y KOMIIOHEHTOB HJIM OIleYaTKH B 0003HAaUeHUsX Ifered. [l
IIPOCMOTPA IIOJHOTO CIIMCKa IIapaMeTpOB IIPOBEPKU 3JIeKTPUUYECKUX IIPaBMJI U HACTPOUKH YPOBHS HUX
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CTPOTOCTH IlepeiiiuTe B MeHI0 Pair - IlapaMeTphl CXeMBL... — JIEeKTpHYecKue IpaBWwia — VPOBEHb
HapyueHus. [lepe/; HauaJoM Pa3BOIKHY IIJIaThl PEKOMEH/IYeTCs BCerza 3arryckaTb ERC.

o—
3aIycTuTe IPOBEPKY 3JIEKTPHUUYECKUX ITPaBIUI, Ha)kaB KHONKY ERC (EE‘) Ha MaHeJId HWHCTPYMEHTOB

BBEPXY, 4 3aTeM IT[eJIKHYB Ha KHOIIKe IIpOBEpHUTS.

Jacke B aTou mmpocroit cxeMe KiCad o06Hapy XKW1 IBe MOTEeHITUAIbHBIE OIIMMOKHU. OIIMOKU II€PEeUNC/IeHb] B
okHe ERC, a cTpeJsIKu yKasbIBAlOT Ha MeCTa OIIMO0K B cxeMe. Ecm B okHe ERC IMIEJIKHYTh Ha Hal/leHHOHN
oIbKe, TO OHa OyieT BhIle/IeHa Ha CXeMe COOTBETCTBYIOIIEH CTPeIKOM.

Hapywenna (2] Mruopupyemeie Tects (1)

w Error: Bxog nuTaHna He NOAKNIOUEH HM K OGHOMY ELIXOAY MUTIHMA
Symbol #PWR01 Crpeimeii epieog 1 [VCC, Bxog nutanwa, JluHua]
w Error: Bxog nuTanna He NOAKNIOUEH HM K OGHOMY ELIXOAY MUTIHMA

Symbol #PWR02 Crkpemeid epieog 1 [GMD, Bxog nutanna, MuHua]

Mokazate: [ |Bee OwnBrm a Mpegynpetxaenmn @ [ Wernrouenna CoxpaHWTE..

YaanuTe maprep ¥aanwTe BCe MapKepkl MNpoeepuTte 3akpeiTe
Bel MOKeTe HCK/IIOUHTH OTIe/IbHbIE HAPYHI€EHUAd WM HIHOPHUPOBATHL ITeJIbl€ KJIaCChl HapYH_IeHI/II‘;I,
IMEJIKHYB ITPAaBOM KHOITKOM MBINIH Ha KaKIOM COOOIIeHUH 00 oImmbke. TeM He MeHee, 0OBIYHO CTOUT
YCTPaHATh HaAPYIIEeHUs, JaKe eCJIM OHU He ABJIAI0TCA pea/lbHBIMK OIIHOKaMU IIPOEKTHUPOBAHUSI, YTO OBl
ITOJIYYHUTh YKUCTHIH 0TUeT ERC U He IIPOIYCTUTh peaIbHbIEe PO 06JIeEMBIL.

B manHoM cirydae KiCad BwiaeT coobIfeHHe "BXOJ MHUTAHUS He IIOAK/IIOYEH HU K OJHOMY BBIXOIY
nuTaHudg" Ui ener VCC U GND. 3To pacipocrpaHeHHas oumibka ERC B KiCad. CMMBOJIBI ITUTaHUS
HaCTPOEHBI TaKUM 00pa3oM, UTO TpebOyloT HaIW4YWgd BBOJA IITUTAaHUSd, HaOpUMep, OT BBIXOJA
CcTabuIrsaTopa HallpsDKeHMs B TOM JKe I1elH; B IIPOTUBHOM caydae KiCad curTaeT UTo, I1ellb He 3allhTaHa.
Jlid 4desioBeKa 04eBHUAHO, yTo VCC m GND IIHMTalTCAd OT OaTapelKH, HO B CXeMe 3TO He0O6XO0IHMO

YKa3bIBaTh B IBHOM BH]IE.
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+ V/CI:\C

PWR_FLAG O—e

VMV
=
=~

+ BT1
—— AV

led

PWR_FLAG O—T

-

GND

B 6ubimoTeKe CHMBOJIOB Power eCTh CIIEIMaJbHBINA CHMBOJ 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

CUMTAaTh, UTO CXeMa IroToBa.

Bill of materials

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

24



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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Tutorial part 3: circuit board

ITocste TOTO KakK cXeMa r0TOBA, BEPHUTECh B OKHO IIPOeKTa ¥ OTKPOMTE PefaKTop IeUaTHBIX I1IaT, HaXkaB
KHOIIKY "PeZlakTOp IIeYaTHHIX IJIaT" WX OTKPBIB Qaiiyl 1e4aTHOM I1IaThl.

PCB editor basics

HaBuramusad B pefakTope IleUaTHBIX IJIAT Takasg >Ke, KaK M B pelaKTOpe CXeM: IlepeMelljeHue
OCYILIeCTBJIIETCS C IIOMOIIBIO CpefHel M IIPaBOM KHOIIKM MBI, a MacIllITablpoBaHue - C IIOMOIILIO
KoJIleca IPOKPYTKU WUJIM | F1 |/ F2 .

OcHOBHas YacTh peJlaKTopa I1eUaTHBIX IlJIAT IIpeJ[CTaBJIsIeT CO60M JIMCT, Ha KOTOPOM OyZieT IIPOUCXOAUTH
IIpOeKTHpOBaHUe IIaThl. Ha maHesm MHCTPYMEHTOB CJIeBa PacloJIOKeHBI PasIMyHble WHCTPYMEHTHI
yIIpaBJIeHUsI O0TOOpakeHHeM ILJIATHl, BK/IIOYAs eJUHUIIBI H3MepeHHsl U IIepeK/IovaTesd PeKUMOB
0TOOpaKeHUsI KOHTYPa/3aJIMBKU I [OPOJKeK, KaHIOB, ILIOIALO0K M 30H (IIOJMIOHOB). IlaHesb
WHCTPYMEHTOB CIIpaBa OT JIKCTa COEP>KUT MHCTPYMEHTHI JIJIS IIPOEeKTUPOBaHUS ITIe4aTHOM I1JIaThI.

Some toolbar buttons have a small triangle in the bottom right corner /—/ . The triangle
P

indicates that the button has an expanding palette containing several related tools, for

NOTE example different kinds of dimensions. To select an alternate tool, click and hold on the
button until the palette appears, then click on the alternate tool. Another way to use the
palettes is to click on the button and drag to the left until the palette appears, then release
the mouse button when the desired tool is highlighted.

KpatiHsas mmaHe b CIIpaBa, 3TO IlaHeJ/Ib BHEITHET0 BUa U QuiIbTpa BbleleHus. [laHenb "BHelHMM BUn"
UCIO0JIB3YEeTCS I paboThl C IBETOM U IIPO3PAYHOCTHIO (JI0EB, 0OBEKTOB U Ilellel IMeYaTHOM ILIAThI, a
TaKyKe U1 BKJIFOYEHW UM BBIKJIOYEHUS BUAMMOCTH COOTBETCTBYIOIIMX 3jIeMeHTOB. CMeHa aKTHUBHOIO
CJIOS IIPOM3BOSUTCS IETUKOM MBIIIIM Ha €T0 UMEeHU.

ITox, maHesbr0 "BHeImHMM BUA" HAXOAUTCA "OUIBTP BBIJLeNeHUA", KOTOPBIM BKJIHOUAEeT U BBIKIIOYAET
BBIJleJIeHIe Pa3/JIMUHBIX TUIIOB OOBEKTOB MEUYAaTHOM IJIAThL. ITO yAOOHO [Jid BHIOOpPA KOHKPETHBIX
3JIEMEHTOB B IIeperpy’KeHHOM KOMIIOHEHTaMH CXeMe.

Board setup and stackup

Ileper co3maHWeM IIeYaTHOM ILJIAThl HACTPOMTe pasMep CTPAHUIBI U [00aBbTe HWHOOPMALUI0 B
TUTYJIbHBIN O/0K. Haxxmure ®aitn - IlapaMerpsl JHMCTa..., W 33faliTe B ITapaMeTpax IIOAXOIAIIMN
dopMar JiricTa, 06aBbTe faTy, HOMep PeBU3HUU U 3ar0JIOBOK.
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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

Jamee mepelijuTe B MeHI0 ®aiin - HacTpoiika IUIaThl.., YTOOBI OIIpeflesldTh, Kak OyneT
HU3r0TaBJIMBATLCA ITedyaTHad I1aTa. Harbosiee BayKHBIMI HACTPOMKAMMU SIBJIIIOTCS ITapaMeTphl CTPYKTYPBI
(stackup), T.e. KOJIMYECTBO MENHBIX U JUIIEKTPUUYECKUX CJI0€B B II€UaTHOU ILIaTe (M UX TOJIIMHA), a
TaKoKe IIpaBWIA IIPOEKTHPOBAHWs, HaIllpUMep, pasMepbl M pacCTosHKe MeXNy LOPOKKaMU U
I1epexo/HBIMHU O TBEPCTHSIMU.

JlUI1 yCTaHOBKHU I1apaMeTpPOB CTPYKTYPHI ILJIaThl OTKPOMTe cTpaHully CTpyKrypa I1aThl — Pusndeckas
CTPyKTypa oKkHa "IlapaMeTpshl IIaThI'. B JaHHOM PYKOBOJICTBE MCIIOJIL3YeTCd 2 (IO MeOu, OTHAKO B
60JIee CJIO>KHBIX IIPOEKTaX MHOTINA UX TpebyeTcs Topasio 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 yMOJa4aHHI. OfHAaKo, B peaJbHOM IIpOeKTe, 3TH
IapaMeTpsl JJO/DKHBI ObITH YCTAaHOBJIEHBI B COOTBETCTBHH C BO3MOJKHOCTSIMHM 3aB0/1a-U3TOTOBHUTEJIST
Ie4yaTHBIX ILJIAT, YTOOBI MaKeT ILJIATHI ObLI IIPUTO/IeH [T €6 IIPOU3BO/ICTBA.

MapameTno: naat =
= 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 nnatsl: |:| mm Hactpoiika gnnHer goposer
- YPOBHN HApYLUEHNE
[ Yumreisars seicoTy cnoes nnatel npn pacueTax AMMH ACPOXKEK
OteepcTia
ﬁ MuH, AnameTp cKEOSHOTO OTE. mm
Mepex. MUKpooTE.
# 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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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).

Mapamerpbl nnats! x
C
E TPYKTYPa TnaTe! Knaccel ueneii:
i i Cnown pesaxTopa
Crpykrypa nnate: Wmn 3asop Llnpuna goposin  Pasmep nepex.ote.  Ceepno nepex.ots. Pasmep nepex.amkpoots.  Ceepno nepex.aukpoots.  Lnpuna and.naper  3asop gud.naper
. O6patan nnams [EESTI SN =R T TR =R R e
: MaaneHana 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 aBTOMaTHYeCKHUH CI10Cc06 YIIpaBJIeHUs U IIPOBePKY IIPaBUJI IIPOEKTUPOBAHMUSL.

In this design, no net classes are specified, so all nets will belong to the Default net class. A single net class
is 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.

This project has relatively few components and is not space constrained, so we can be generous with track
sizing. Larger tracks can carry more current and are more mechanically robust. Increase the Default net
class’s Track Width from 0.2 mm to 0.4 mm. When we route tracks, they will automatically have a width of
0.4 mm.

Importing changes from schematic

Pa3gpaboTKa cXeMbl 3aBepIlleHa, HO Ha IIaTe ellle HeT HU OJJHOT0 KOMIIOHeHTa. YT06bhl UMIIOPTUPOBATh
CXeMy B IIPOeKT ILIaT, BbloepuTe HHCTpyMeHTHI — OOHOBUTH HEYAaTHYI0 ILUIaTy U3 CX€MBL.. WU
HCIIOJIb3yUTe KJIAaBUIIY F8 . TaroKe, IJI1 9TOTO €CTh KHOIIKA & Ha IIaHeJM WHCTPYMEHTOB CBEPXY,

KOTOpasi ZyouIMpyeT KOMaH/y 06GHOBJIEHHS U3 MEHIO.

IIpounTaiiTe COOOIIEHUS B OKHE BhIBO/Ia MHPOpMaIiy 3MeHeHus1 K MPUMEHEHHIO, I7e OyeT cKasaHo,
YTO TPU KOMIIOHEHTa, YKa3aHHbIe Ha cxeMe, OyyT no6aBJeHbl Ha ILIaTy. HaxkmuTe OOHOBUTH ILJIATY,
3aKpOMTEe OKHO U IIeJIKHUTE B JIFOOOM MecTe paboded o6sacTy, yToObl PasMeCcTUTh TPU I10CaZ0UYHBIX
MecTa. PacriosioskeHre KayKL0TO0 I10CaZl0UHOTO MeCTa OTHOCUTEIHHO JPYTUX Mbl UI3MEHUM I1037Ke.
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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).

Jobaeneno 01 (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 o6GHOBJIeHHe IIeUaTHOH ILIATHI C YYETOM H3MEHEHUH B CXeMe BBITIOJIHSETCS BPYUHYIO:
Pa3paboTUHK caM peIraeT, KoTma I1e1ecoo06pasHo 0GHOBUTD ILIATY, CHHXPOHU3HUPOBAB C U3MEHEHUSIMHU B
cxeMe. KaKIpIli pas, KOIja peJakTUpPYeTcs CXeMa, pa3paboTUMK J0JDKeH MCII0JIb30BaTh MHCTPYMEHT
OGHOBHTH IIATY M3 CXEMBI, UTOObI CHHXPOHU3UPOBATh U3MEHEHUS.

Drawing a board outline

Tenepb B pa60qe1?1 obJacTu PpasMeIrneHbl TP KOMIIOHEHTd, HO CaMa IlJIaTa €Ile He OIIpe/eJsieHd. Jlia
CO3IaHMsI MaKeTa ITJIaThI HeO6XO,ZLI/IMO HapuCoBaThb €€ KOHTYP Ha CJjIoe Edge.Cuts.

KoHTyp IJ1aThl peKOMEeH/[yeTCs PUCOBATh Ha MEJIKOM CeTKe, 6y1aroiapst 4eMy MOKHO I1000paTh KpyIvIble
uncIa 19 pasMepa IIaThl. BEIGepUTe B pacKphIBaroIeMcsd MeHI0 "CeTKa", pacioyIo’KeHHOM Ha BepXHEU
IIaHeJIH, CeTKY C II1arom 1 M.




= A\ W K

Cetka: 1,0000 mm (0,0394 in) v ‘
|

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 f- , circle O polygon Ej bezier T’J" 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.

BHeLIHMA BKg,

Cnon  Ofeexter  Llenw

WO Fcu
|| @ B.Cu
B £ FAdhesive
B & sAdhesive
@ F.Paste
|| @ E.Paste
@ F.5ilkscreen
@ B.Silkscreen
B & FMask
& BMask
@ User.Drawings
[ | @ User.Comments
@ User.Ecol
@ User.Eco2
@ Edge.Cuts
M & Margin
|| @ F.Courtyard
@ B Courtyard

& FFab

oo

-

ODN\|zh o & i x|~

The board outline should look like this:
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The lighter grey color inside the outline indicates the interior of the board.

Placing footprints

CJIG,I[YIOH_H/IM IIaroM B IIpoIjecce KOMIIOHOBKH ABJIAETCA PacCIIOJIO’KEHHE ITI0CaZ0YHBIX MECT Ha ILjIaTe. B
IeJioM, IIpH UX pasMenieHHuH MOKHO PYKOBO/ZCTBOBAThCA HECKOJIbKHUMK 06].L[I/IMI/I COOGp&)KEHI/IHMI/II

e K HEKOTOPhIM IIOCAAOYHBIM MeECTaM MOIYT IIPpeABbABIATECA TOYHEBIE TpE6OBaHI/IH II0 HX

MeCTOPAacCIIOJIO?KEHHIO Ha IlJIaTe, HallpKMeD, K pa3beMaM, HHIAWUKaTOPaM, KHOITKaM U IT€PEK/II0YaTe M.

J1711 HEKOTOPBIX KOMIIOHEHTOB MOYKeT II0TPeb0BaThCd pasMellleHHe B COOTBETCTBHUM C TEXHUUECKUMU
Tpe6oBaHUsIMU. IIIyHTHpPYIOIe KOH/EHCAaTOPhl [JOJDKHBI HaXOAUTHCS BOIM3HU BBIBOJOB ITUTaHUS
COOTBETCTBYIOIIEH MUKPOCXEMBI, @ YyBCTBUTEIbHbIE aHAJIOTOBbIe KOMIIOHEHTHI - BIAIN OT ITUQPOBBIX
IIOMeX.

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




Otherwise components should be positioned for ease of routing. Connected components should
generally be close together, and arranged to minimize routing complexity. The ratsnest (the thin lines
indicating connections between pads) is useful for determining how best position footprints relative to
other footprints.

B paMkax [aHHOTO pPYKOBOJCTBA pPas3MeIlaTb KOMIIOHEHTBI MBI OyfeM TakKuM 06pa3oM, YTOGHI
MaKCHMAaJIbHO YIIPOCTUTD IIPOIIECC TPACCHPOBKH.

Start by moving the battery holder BT1 onto the back side of the board. Click it to select it, then press ¥ to
move it. Press r to flip it to the opposite side, then click to place it. It now appears mirrored and its pads

have changed from red to blue.

Bce c1oM paccMaTPHUBAIOTCS C BEpXHEH CTOPOHBI ITeUaTHOM IJIaThL. [I03TOMY IT0Ca0UHbIe MeCTa C HIDKHEN

CTOPOHBI IVIATHI [Ie€PeBEPHYTHI U BBHIIVIIIAT 3€pKaIbHO.
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KasKknplli cI0M IeyaTHOM IIaThl MMeeT CBOU IIBET, KOTOPBIM 0TOOpakaeTcsd B BHUJE 9CKM3a Ha BKJIA[Ke
"Ciion" 1maHesy "BHenmHui BUL". B IIBeTOBOM CXeMe II0 YMOJIYAaHHWIO 3jleMeHTHI Ha cioe F.Cu (Front
Copper - BepxHU C101 Mei1) UMeIOT KpPacHBIM IIBeT, a 3JIeMeHTHI Ha cIoe B.Cu (Back Copper - HroxkHuM
CJIOM MeJIH) - CHHUH.

Now place the other two components. One at a time, select each component, then move and rotate it with

w and r .The thin lines between pads are called ratsnest lines; they indicate connections in the schematic
that you have not yet created in the PCB. Watch the ratsnest lines between each pad to choose the simplest
arrangement of components; a good arrangement will leave the lines untangled, which means it will be easy
to route the tracks between pads. One possible arrangement is shown in the screenshot below.

Routing tracks

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.

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 criocob cos3maHus CoeJUHeHUI MeXKIY CJIOSIMHU - 3TO ITepeXo/bl. HauHuTe TpacCUpOBKY Ha HIDKHEN
CTOPOHE IIaThl C KOHTAKTHOM ILIOIanKu VCC, mepskaress 6arapediku BT1. HakmuTe KIaBUILy V| U
IIIeJIKHUTE MBIIIHI0 Ha HOJITYTH MeKy BT1 ¥ R1, YTOOBI BCTaBUTH IIEPEXO]], IIPU 3TOM aBTOMaTHUeCKHA
aKTUBHBIM CTaHeT oM F.Cu. 3aBepImTe TPacCMPOBKY Ha BepXHeM CTOPOHE IIIAThI, IeJIKHYB Ha
KoHTakTe VCC pe3ucropa R1.

Ha maHHOM 3Tarie BCe IIelIH pasBe/leHbl. B 3TOM MOJKHO yOeAUThCs, II0CMOTPEB Ha IaHe b THGOPMAIlUH B
JIeBOH, HIDKHEH YacTH OKHa, I7[e KOJMYeCTBO He pa3Be/[eHHBIX I1erel paBHO 0.

Placing copper zones

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.




Jlo6aBbTe 30HY GND Ha 06paTHOM CTOPOHE ILJIAThI, IEPEeKIIUYMBIIHCH, Ha HIDKHUM (JIOM U Ha’KaB KHOIIKY
J06aBUTH 30HY 3aJTUBKHI E Ha [1aHeJIM HHCTPYMEHTOB cIipasa. [lleJIKHUTe Ha I1eYaTHOM IljIaTe, YTOObI

PasMeCTUTDH HepBBIﬁ YT'0JI 30HBI.

In the Copper Zone Properties dialog that appears, select the GND net from the Net name dropdown and
make sure that the B.Cu layer is selected. Click OK, then click to place the other three corners of the zone.
Double click when placing the last corner to complete the zone.

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
Zones (| 8 ). 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 aABTOMAaTHYeCKd IIPH KX CO3LaHUM, pPefaKTUPOBAaHUM WIM IIpU

IlepeMellleHUH B HUX I10CaZ0YHBIX MeCT. 3all0JITHeHHe 30H BCeryia IIPOU3BOIUTCI BPYUHYI0, a TakKe IIPU
BBIIIOJTHEHUM IIPOBEPKM IIpaBMJI IIpoekTupoBaHus (DRC) (IpHMedaHHe: eCId yCTaHOBJIEH
COOTBETCTBYIOIIMI (JIaKOK). VOeJUTech UTO 3all0OJIHeHHe 30H aKTyaJbHO, IIpeXkae YeM C03[aBaTb
BBIXO/IHbBIE TaHHbIE [IJI1 TPOU3BO/ICTBA.

I/IHOI‘,I[a, 3allOJIHEHHBbIE€ 30HBI MEIIal0T YBHUAETH APyrrue KOMIIOHEHTBhI Ha IJIaT€ M3 3a HX 60JIBIIIOTO
KOJIMYeCTBa U IVIOTHOCTU MOHTa)ka. B Takom cydae 30HBI MOKHO ITPOCTO CKPBITH, OCTaBHUB BUIKWMbBIMU

re=a

TOJIbKO MX KOHTYPBHL. /le1aeTcsl 3T0 C IOMOIIbI0 KHOIIKY IToKa3aTh TOJIBKO KOHTYPBI 30H i * Ha I1aHeJd

MHCTPYMeHTOB cJIeBa. Ho MMeliTe BBHY - 30HBI COXPAHSIOT CTaTyC 3alI0JTHEHHBIX, €CJIM II0Ka3aHbI TOJIHKO

HUX KOHTYPBLI, TaK UYTO CKPLITH 3aJIMBKY 30HBI HE O3HAYAET UYTO BBI €€ Y a1,

EIme 30HBI MOYKHO CZIeJIaTh ITPO3PAauYHbIMI C TIOMOIITLI0 TTaHe N «BHeIHUH BUj». TaKuM ke 06pa3oM, C
rmomoImbio IfapamMeTpoB OTOGpPa>KeHHs CJI0€B Ha TIaHeJH «BHEITHWH BHI», MOXXHO CKPBITh HJIA
3aTeMHUTDb HEAKTUBHBIE CJIOU.
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Design rule checking

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 mpoBepky DRC ¢ moMoIrbr0 KoMaHas! IIpoBepka — IIpoBepKa IpaBHI IIPOEKTHPOBAHMS WU
UCII0JIb3YHUTE KHOIIKY E% Ha BepxHeU IaHeJ Iy MHCTPyMeHTOB. HakMmuTe KHOIIKY IIpoBeputs DRC. I1o
OKOHYaHUU IIPOBEPKU 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.
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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.
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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 IIPOEKTHPOBAHUS, 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
IHaJIoOTOBOM OKHE ITPOBEpPKH ITPaBMJI IPOEKTUPOBAHMUS, U IIOBTOPHO 3allyCTUTh IIPOBEPKY. Bce onmibku

OyIyT yCTpaHEHBHI.

3D viewer

KiCad mocrasJsieTcs ¢ 3D-IIpOCMOTPIIMKOM, KOTOPBIN I10JIe3eH [JIsI BU3YaJIbHOU IIPOBEPKU IIeYaTHbIX
maT. OTkpouTe mporpamMy 3D-ipocMoTpa KomaHzoit Bupg - IIpocMmorpummk 3D. IlepeMeliieHue
OCYII[ECTBJIIETCS C IIOMOIIBIO CpelHel KHOIIKH MBIIIH, a BpallleHHe - IIepeTaCKUBaHHeM JIEBOM KHOIIKH
MBIIIIM. Bpariras meyaTHyIo IJ1aTy, MO>KHO YBHJeThb CBEPXY CBETOAUOJ U PEe3UCTOP, a CHU3Y - JeprKaTellb
baTtapen.

B 3D-IpoCMOTPIIUKE ecTh PEXKUM TPacCHPOBKHU JIyuel, KOTOPHIM paboTaeT Me/ljieHHee, HO 06eclieurBaeT
60J1e€ TOUHYIO BU3yaIU3aIUIo. [IepeKII0UNUThCS B 3TOT PEe>KHUM MOSKHO C IIOMOIIBI0 KoMaH ikl HacTpoiiku
- TpaccHUpoBKa JIy4ei.

42



MpocMoTpLUWK 3D

@®ann Mpaeka Bwug Hacrpoikw Cnpaeka

!+ E G’] S @l Q Q )\" ){, r‘i—' i'\:ll ﬁ‘i— ,: I by gl oo | Buael (Shift+Tab): —

Bpemsa nocnegHei Busyannzaumn 11 mc dx 0,55

MHorHe mocafouHble MecTa B 6ubimmoTeke KiCad mocTaBsgioTcd ¢ 3D-MOfeIsIMH, B TOM YHCIe U BCe
II0CaJl0uHble MeCTa, MCIO0Jb3yeMble B JaHHOM PYKOBOJCTBe. HeKOoTOphle IIOCafiloUHbIle MecTa
II0CTaBJIIIOTCS 6e3 3D-Mofestelt, HO I10JIb30BaTe I MOTYT J00aBUTh UX CaMOCTOSITEIBHO.

Fabrication outputs

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 YepTesXK IIaThl B HECKOJILKUX popMaTax, HO 00bIUHO, /I 3aKas3a Yy USTOTOBUTEJIS IIeYaTHBIX I1J1aT,
ucnoJsibdyercsa popmat Gerber.

Specify an output directory so that the plotted files will be collected in a folder. Otherwise, the default
settings are fine, but make sure all the necessary layers are checked:

* Copper layers ( *.Cu).
® Board outline ( Edge.Cuts).
® Solder mask ( *.Mask).
e Silkscreen ( *.Silkscreen).

® Solder paste ( *.Paste). This layer is needed for manufacturing solder paste stencils, but is otherwise
optional.

Other layers may be useful to plot, but are not typically necessary for PCB fabrication.
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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)

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

ITpoexTHpoOBaHUe 3aBEPIIEHO.

HaxoHell, 3akpolTe JUaJoTOBOe OKHO "UepTUTBH"



. 4 Generate Drill Files o
Output folder: | Fabs =
Format Options
'®) Excellon Origin:  Absolute v
Mirror Y axis
. Units: Millimeters A
Minimal header
PTH and NPTH in single file ZEeros: Decimal format (recommended)
Use alternate drill mode for oval holes
Precision: 3:3

Gerber X2
Generate tenting layers
Generate map: = Gerber X2 e
Messages

Generate Report File... Close Generate
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Tutorial part 4: custom symbols and footprints

CxeMy MO>KHO VJIYUIIIUTD, 106ABUB B Hee BBHIKJIIOUATEh JIJIT BKIIOUEHHs)/BRIKJIFOUEeHUSI CBeTOArOo 1A, JuIst
Havaja Mbl CO3[Ja/[UM HOBBIe OMOIHOTEKM CHMBOJIOB U II0CAJI0OYHBIX MECT, jlajlee HapHCyeM CHMBOJI
BBIKJIIOUATEJIS U CZiesIaeM JIJIsl HeTo I10CaJ0YHOe MeCTO.

B [raHHOM pYKOBOJCTBe OygeT MCII0JIL30BaThC KOHKPETHBINM BBIKIOUaTeslb SPST (0T aHIIMICKOM
abbpeBuaTypsl Single Pole, Single Throw - oguH 11oJroc, 0fHO HarpasseHue) NKK M2011S3A1W03. Mo>kHO
HCII0/Ib30BATh U APYyrue BBIK/II0YATe N, HO [JI1 9TOI0 BaM II0TPeOyeTcsd H3MEHUTh HyMepaIiiio BEIBOZ0B
U pasMepsl I10Cal0YHOT0 MeCTa.

Library and library table basics

Symbols and footprints are organized into libraries. A library can hold symbols or footprints, but not both.

KiCad keeps track of the user’s symbol libraries and footprint libraries in the symbol library table and
footprint library table, respectively. Each library table is a list of library names and the location of where
each library exists on disk. Library tables can also include other library tables, which effectively adds all of
the libraries in the child table to the parent table.

In addition to global symbol and footprint library tables, there are also project library tables for symbols and
footprints. Symbols and footprints that are added to the global tables are available in all projects, while
symbols and footprints in the project-specific tables are available only for that specific project. Users can
add their own libraries to the global library tables or to project-specific tables.

Tabmurpl 6U6IMOTEK CUMBOJIOB MOJKHO IIPOCMOTPETH WM OTPERAaKTHUPOBATh C IIOMOINBI0 KOMaH[bI
Hactpoiiku - VipapjieHHe O0HOJIHMOTEKaMH CHMBOJIOB..., B OKHax "PemakTop cxem" mwim "PemakTop
cUMBOJIOB". TabiuIlel GUOIMOTEK II0CAJLOYHBIX MeCT MOYKHO IIPOCMOTPETH WX OTpPefaKTHpPOBAaTh C
IIOMOIIbI0 KOMaH[bl HacTpoiikm - VipaBjeHHe OHOJIHOTEKaMH II0CAJ0YHBIX MeCT..., B OKHax
"PemakTop IwiaT' WM "PeaKTop ITOCAMOYHBIX 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 =

TnoBaneHeie BubnnoTekn  BuBauoTexn npoekTa

YHUKANEHOE MMA

Jwxx_|EEE

T Gix

Tdx

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
SHKICADT_SYMBOL_DIR}Y 7dix 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
SHKICADT_SYMBOL_DIR} Amplifier_Instrumentation.kicad_sym
SKICADT_SYMBOL_DIR}Y Amplifier_Video.kicad_sym
S{KICAD7_SYMBOL_DIR}/Analog.kicad_sym
SIKICADT_SYMBOL_DIR}Y Analog_ADC kicad_sym
SKICAD7_SYMBOL_DIR}Y Analog_DAC kicad_sym
HKICADT_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
Tdux 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 EAARAARER-AEAR->EAER
JNENRNEANEARAR-RERE 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 II0[CTAHOBKU IyTU aBiseTcsd ${KIPRJMOD} . 3Ta IlepeMeHHas Bcerga
yKasbIBaeT Ha TEeKYIIUHM KaTaJlor IIPOEKTa, II09TOMY ee MO’KHO HCIO0Jb30BaTh [JI1 BKJIIOUEHMUS

CHeLII/I(bI/I‘IeCKI/IX [JIA ITPOEKTa 6I/I6JII/IOT€K, KOTOPBIE XPaHATCA BHYTPH KaTa/IoTa ITPOEKTaA.

On first run, KiCad prompts the user to set up the symbol and footprint library tables. To reset your libraries
to default, press the Reset Libraries button in the library table dialog.

Creating new global or project libraries

[IepBBIM IIAroM, IIPH CO3aHUKU HOBOTO CHMBOJIA MUK II0CAJJOUHOTO MECTa. SIBJISIeTCS BEIOOP GHOIMOTEKY,
B KOTOPOI OH Oy/[eT XpaHUTHCS. B TaHHOM PYKOBO/ICTBE CHMBOJI BBIKJIIOUATEJIS M €T0 I10CaZi0UHOe MeCTOo
OyyT ITOMeIlleHbI B HOBBIE OHOIMOTEKH, ITpeTHa3HAUeHHbBIE /1T KOHKPETHOT'O ITPOEKTa.

1. Open the Symbol Editor from the Project Manager.

2. Click File - New Library.

3. Select the Add new library to project library table option in the file browser.
4. Choose a name for the new library (e.g. getting-started.kicad_sym).

5. Save the new symbol library in the project directory.

The empty new library is now selected in the Libraries pane at left, and has been automatically added to the
project library table (check the Project Specific Libraries tab in Preferences — Manage Symbol Libraries...
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).

Creating new symbols

Now create the switch symbol in the new library.

1. Select the getting-started libraryin the Libraries pane at left.
2. Click File — New Symbol....
3. In the Symbol name field, enter the part number: M2011S3A1W03 .

4. Switch symbols should have reference designators that start with Sw, so change the Default reference
designator field to SW.

5. Uncheck Show pin name text.
6. Leave all other fields as the defaults.

7. Press OK.

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.

Symbol pins

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 0% on the right toolbar. The Pin Properties dialog will appear. Set

the pin properties as follows:

* Pinname: A

¢ Pinnumber: 2

® Electrical type: Passive

* 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.

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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Wms seisoaa: | A | OBLWWIA AnA Bcex YACTER CMMEBONA
[] OBwwmii ana soex HauepTanwii (no ge Moprany)
Homep BbiBoga: | 2 |
Bugumeli
INEKTR.THM: I—| MaccueHbIA ~
MpocmoTp:
Mpaguyecknii cTik: I— MuHna w
Mozvuma no X: | 58 | mm
MNoznuma no Y | 0 | mm
OpwenTayma: O—| Brnpaec ~
JnvHa BbiBOAE: | 2,54 | mm [ i
Pazmep wpndta umeHm: | 1,27 | i
Pazmep wpudTta Homepa: | 1,27 | mm

[ | ANbTEpHATUEHBIE YHKLNKY BRIBOA

QK CTreHa

Jlo6aBbTe BTOPOM BBIBOJI, HO Ha 3TOT Pa3 He UCII0JIh3YsI HHCTPpYMeHT 06aBUTH BBIBOJ, a IIPOCTO HaXkaB
KJIaBHUIIy | Insert . K CHMBOJIy J00aBUTCI HOBBIM BBIBOJL IIOF, HOMEPOM 3, pPacloJI0KeHHBIH

HeII0Cpe/ICTBEHHO T10]] BEIBOJIOM 2.

Bo muorux Mecrax KiCad, HakaThe KJIaBUIIM | Insert  IIPUBOAUT K IIOBTOPEHUIO
IocjIefHero AercTBus. [Ipy 3TOM MeCTOII0JI0KeHHe HOBOTO 3/IeMeHTa OyZieT CMellleHo, a
HyMepaliys, B 3aBUCHMOCTH OT CHUTyaI[iH, aBTOMaTHYEeCKU YBeJIUUUTCI. B pemakTope
CHMBOJIOB 3TO MOKHO HCIIOJIb30BaTb JJi1 OBICTPOTO pasMeleHHUs 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,
KJIaBHIIA | Insert MO>KeT OBITH II0JIE3HA B pelaKTope II0Ca[[0UYHBIX MeCT U pefaKTope
ILIar.

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
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
e Position X: 200 mils
e PositionY: 0

e OQOrientation: Left
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The Properties Panel is available in every KiCad editor (Schematic, Board, Symbol, and

NOTE .
Footprint).

Symbol graphics
PasMecTUB Bce He0OXOJUMEBIe BBIBOBI, C IIOMOIIILI0 UHCTPYMEHTOB «Kpyr» O U «JIuHUSI» / IpUpaunTe
CUMBOJIy BUJ Ilepekirodaressi SPST. Ha aToM aTarie II0JIe3HO IIepeKII0YUTHLCI Ha 60Jiee MeJIKYI0 CeTKY:

IIIeJIKHUTE ITPaBOY KHOIIKOM MBI B paboyel 06/1acTH U BhIbepUTe B IToMeHI0 CeTka 60jiee MeJIKUH
ar. [Tocte go6aByeHMd rpaduyuecKuxX GUIyp CHOBA IIEPEKIIOUNTECH Ha ceTKy 50 Mut (1.27 mm).

MeJsikue ceTKM YAOOHBI [JI1 PUCOBAHUS TIpadUUecKUxX 3IJIEMEHTOB, HO BBIBOJBI
CHMBOJIOB BcCerja AO/DKHBI pacmosiaratbCcsa Ha cetke ¢ maroM 50 vmun (1.27 mm).
BBIBOZBI, He BBIPOBHEHHBIE II0 ceTKe 50 mil, He IIOJAy4HUTCI COENUHUTH C
IIPOBOHUKAMU B CXEME.

WARNING

' o—Pase

Symbol properties

Now edit the properties for the whole symbol with File . Symbol Properties, or by double clicking on the
canvas. Change the Value field to M2011S3A1W03, and add spst switch toggle to the Keyword field to
make it easier to find the symbol by searching.

[locme HakaTusl KHONKKM OK IepeMecTHTe TEKCTOBOe II0JIe 0003HAUeHWs HIDKe, YTOOGBl OHO He
TIepeKpBIBaIO TpadHKy CHUMBOJIA.
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*CeoiicTea cuMBona GuBanoTekn *

OBwwe  Mocag.mecta
Mona

Wnas 3HaueHne Mokasate [Mokasate uma opws. eeipasd. Bept. eeipaeH. Kypcua I'IonpKuprm
OBozHaueHne  SW Lentp Lentp
--:-mmn-:-
Mocag.mecto Llentp Llentp

Jokymentauma D D Llentp Llentp D D

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 |

Ha sTomMm sTal1 co3gaHue CUMBOJIa 3aBEepPIIIeH. COXp&HI/ITe €Tr0 U I1epexoguTe K IeAYIOIeMY - CO3QaHHI0 IJI

HEero II10Cag04vYHOIro MecCTa.

Creating new footprints

To create a new footprint, follow a similar process as for symbols. First you need to create a library, then
create a new footprint in the library.

1. Open the Footprint Editor from the Project Manager.

2. Click File - New Library...

3. Select the Add new library to project library table option in the file browser.
4. Choose a name for the new library (e.g. getting-started.pretty)

5. Save the new footprint library in the project directory.

As with the symbol library, the new footprint library is added to the project library table. You can now add a
footprint to the new library.

1. Select the getting-started libraryin the Libraries pane at left.

2. Click File — New Footprint. This creates an empty, untitled footprint.

3. Edit the footprint’s properties (E:E button in the top toolbar) and set the following properties:
o Footprintname: Switch_Toggle SPST_NKK_M2011S3A1x03
o Value: Switch_Toggle SPST_NKK_M2011S3A1x03

o Component type: Through hole
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Footprint pads

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

rrr

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. We are using the SPST version of this switch which does not have pin 1, so the footprint will leave
(0,0) empty and place pads 2 and 3 at (0, 4.7 mm) and (0, 9.4 mm). Note that in KiCad’s default
coordinate system, the positive Y-axis is oriented downwards.

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.

1. Use the Add a pad tool O in the right toolbar to place a pad one grid division below the origin, which is
(0,4.7 mm).

2. Press | esc | to exit the pad tool.

3. Double click on the pad to edit its properties.
4. Change the pad numberto 2.

5. Verify that the position is correct.

6. Set the pad shape to Circular.

7. Set the hole diameter. 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 diameterto 1.42 mm+ 0.2 mm= 1.62 mm.

8. Set the pad diameter. For a hole diameter of 1.62 mm, set the pad diameter to 1.62 mm + 2*0.15 mm =
1.92 mm to provide a sufficient annular ring.

9. Press OK to apply the pad modifications.
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OBwme Hactpoiikn 3asopoe  [puMUTUERI CNOMXHBIX KOHT.M,

Tun KoHT.MAL: CreosHoi ~ Cnon megu: I
Homep konT.nn.: | 2 | Bce cnon megn it ?
TexHUYECKUE COM: ?
| Mozuuma X | 0 | mm Y | 47 | mm [IF.Adhesive
[ B.Adhesive
[JF.Paste o
®opma koHT.AA: | Kpyrnaa > []B.Paste
. |
Mnamerp: mm [ F.Silkscreen |

[]B.Silkscreen

1,92
yron: ) F.Mask
[41B.Mask .
— S |
Avanserp: mm DUser:Ecol

- 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 1 MpocMoTp B KOHTYPHOM pEKMME 0K

Otmena

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 pasmellieHWMH 00eMX KOHTAKTHBIX IIJIOIIA0K, IT0SCOK BBINIAAUT HECKOJBbKO MasoBaThIM. UTOOBI
BBIKJIFOYATEJIb ObLJIO JIerde adTh U OH IIPOYHee JepsKasicd Ha IIaTe, JIy4Ille cesiaTh HOSCKU KOHTaKTHBIX
IUIOMIAI0K YyTh I060JIbIIe. [I09TOMY YBEJIMUbTE TOJIIMHY I10sickKa ¢ 0.15 MM 70 0.3 MM, OTpelakTUPOBAaB
CBOMCTBA KOHTAKTHOM IJIOIIAAKK 2 U U3MEHUB ee pa3Mmep 1o 1.62 MM + 2*0.3 MM = 2.22 mm. PasMmep
OTBepcTUsl He MeHsUTe. O6paTUTe BHUMaHUeE, YTOo I10Jie "Pa3Mep KOHTAKTHOM IUIOIIAAKU" IIPUHUMAET
MaTeMaTU4YeCcKHe BBIpakeHUd, I103TOMY 1.62+2*0.3 MO’KHO BBECTH HAIIPAMYIO U IIO0JIYYUTH 3HAUEHIe
2.22 MM.

MHorue TekcToBble IIoyi1 B KiCad Iofep KMBalOT MaTeMaTH4ecKre BBIPayKeHUd,
BKJIIOYasi Ipeo6pasoBaHUs eJUHUL] ©3MepPeHUSsL.

TIP
BBITTOJIHUTE aHAJIOTUYHYI0 MOTHQHUKAITAI0 MOSICKA M AJI APYrOM KOHTAKTHOMW TIJIOIAAKH. [[JIT 3TOTO
IIeJIKHUTEe TTPaBOM KHOIIKOM MBI Ha KOHTAKTHOM TIJIONIA/IKe 2, BhIGepuTe MCIO/Ih30BaTh HACTPONKH
KOHTAaKTHOH IUIOIAAKH..., a 3aTeM HakMUTe HW3MEHMTh KOHTAKTHbIE IUIOIMIAJKH Ha TEKYIIeEM
I0CaI0YHOM MECTE.

Footprint graphics

[IpaBUJIbLHOE II0CALO0YHOE MEeCTO UMeeT TOUHBIN KOHTYP JeTald Ha CJIoe U3roToByeHus ( F.Fab ), HeMHOr0
00JILIIIMY KOHTYp Ha cjIoe mesKorpaduu ( F.Silkscreen) ¥ rpaHuIly mocago4Horo Mecra ( F.Courtyard),
OKPY>KarOIIyI0 BCe I10Cafl0YH0e MeCTO /I IIpei0TBPallleHUs HaIoKeHUs Ha iPyTHe I10CaZ0YHble MeCTa.

The fabrication outline should precisely match the physical dimensions of the part, which is 7.9 mm wide and
13 mm tall. 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 :11% button and selecting Grid

Ty

Origin....
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Configure the grid spacing and origin as follows:

¢ (Cerkamoyb3oBaTessa Pasmep X: 7.9 mm

Cetka r1oyib3oBaress Pasmep Y: 13 mm

Hauasio koopguHaT 110 ocu X: 7.9 MM / 2= 3.95 mm

Y origin: 4.7 mm- (13mm/2) = -1.8 mm.

To draw the fab outline, switch to the front fabrication layer by clicking F.Fab in the Layers panel at right.
Use the line / , rectangle |:| or polygon Ej tools to draw the outline of the part as shown in the
screenshot below, with corner coordinates annotated.

If you use the rectangle tool, you will need to make sure the line mode is set to the free-
angle mode or you will only be able to draw squares. To change the line mode to free-

angle, click the _I:_ / ja/_ / I+ button on the left toolbar until it shows |/ .You can also
use shift + space to cycle the line mode.

NOTE

Switch_Toggle_ M2011S3A1x03
${REFERENCE}

(-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 osb3oBaTesd Pasmep X: 7.9 MM +2* 0.11 MM = 8.12 mm
* CerkaIosib3oBaressPasmep Y: 13mm +2* 0.11 MM = 13.22 MM
* Hauasio KoopauHaT 110 ocu X: 8.12 MM/ 2= 4.06 mm

* Hayasio koopAguHaT 110 och Y: -1.8 MM - 0.11 MM = -1.91 Mm

Also change the silk outline thickness to 0.12 mm by selecting each outline segment and editing its
properties (right click - Properties... or press E ).

54



(-4.06, -1.91) RE (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 & to
edit its properties, and enter the corner coordinates of the rectangle directly. The corner coordinates are:

e Topleft: (-4.2, -2.05)

* Bottomright: (4.2, 11.45)

(-4.2, -2.05)

REF**
Switch_Toggle_BPPSTINKK_M2011S3A1x03
${REFERENCE}

(4.2, 11.45)

ITocste samoJiIHeHUS KOHTYPOB PAacIIOJIOZKHTE TEKCT TaK, KaK II0OKa3aHO HIUJKeE. HOCH,ELOHHOE MeCTO I'OTOBO.




Switch_Toggle_SPST_NKK_M201153A1x03

CorrameHuda o ouoamorexkam Kicad

Jl1g TIoepyKaHusI BBICOKOTO KadecTBa GMOIMOTEK CHMBOJIOB M II0CaZO0YHBIX MecT, B KiCad cyiecTByeT
mokyMeHT KiCad Library Conventions, KOTOPBIM IIpe[CTaBJgeT 060U Habop peKoOMeHJaIluy II0
HCII0/Ib30BAaHUI0 CHMBOJIOB U II0CANO0YHBIX MecT. He 00s13aTesIbHO CIefl0BaTh 3TUM COLJIAIeHHSIM I
JINYHBIX OHMOIMOTEK, HO OHU SBJITIOTCS XOPOIIIe OTIIpaBHOM TOUKOM. ITocajouHble MecTa U CUMBOJIBL B
opuranbHOM 61bIMoTeKe TOJDKHBI c00TBeTcTBOBaTh KLC. Takyke KLC HCII0JIB3yeTCsI B KAUeCTBe OCHOBBI

[IJIA CO31aBaeMOTI0 CMMBOJIA U II0CAI0YHOTI'0 MeCTa B TaHHOM PYKOBOICTBE.

Add switch to schematic

Tenepb, KOIla CO3gaHHe II0CaZ0YHOIr0o MeCTa 3aBepIIeHO, MOXHO OTpeaakKTHpPOBaTb CHMBOJI
BBIKJIIFOUaTeJsd TaKHM 06pa30M, yToOBI II0 YMOJIYaHHUI0 /I HEro HMCII0J/Ib30Ba/JIOCh COOTBETCTBYIOIIIEE
II0Cag04YHO€E MECTO.

BepHutech B "PejlakTOp CMMBOJIOB" U OTKPOMTE CUMBOJI BBIKIIOUaTe 1. OTpelakTUpPyIiTe ero CBOMCTBA.
[[[eTKHUTE Ha I10JIe NocagouHoe MecTo , 3aTeM ITeJIKHUTe Ha IIOSIBUBITIEMCS 3HauKe GUOIoTeKu KHUT ||\.
IleperifuTe B OMOJIMOTEKY II0CALOUYHBIX MeCT IIPOEKTa U ABaKAbl IIEJKHUTe Ha II0CaLO0YHOM MecCTe
BBIK/IIOUaTe 1. CoOXpaHHUTe CUMBOJL

Tellepb II0CaJ0YHOE MECTO BBIKJ/IIOUATe I Ha3HAYEHO 3TOMY CHMBOJIY 10 YMOJIYAHHUIO U €T0 He HY)KHO
BBIOHPATh BPYYHYIO IIPU KaXKIOM J106aBJIeHUHM 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 |
PogMTenscklii CumMEnn: 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.
[TO/IKJTIOUMTE eT0 Me>KIY CBETO/THOIOM U ILTFOCOM GaTapewu.

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 ()—0
- R1
° cwi 1k
M2011S3A1W03
~ 3
+ BT1
Ejred
PWR_FLAG ()—0
GND
Add switch to layout

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 B ).
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M2011S3A1W03

JIMHUSIMU  CBSI3W II0Ka3aHbl HOBBIe COeWHEHHUs, KOTOphle Heo6XOAZMMO pasBecTH. Kpome Toro,
He0o0X0JMMO yIaIUTh CTapoe CoeIMHeHNe MeyKy 6aTapeKoM 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.

Haxoner, 3amyctute DRC, 4TOGBI yOeAUTHCS, YTO MOJUPUIIMPOBAHHAs IlJIaTa He HapylllaeT HUKAKHUX
IIPaBUJI IPOEKTUPOBAHYSL

59



-
al
@
-
o

M2011S3A1W03

Linking symbols, footprints, and 3D models

Symbols and footprints

Kak omrricaHo B pasjesie Ha3HaUueHIE 110 CaJJ0YHBIX MECT, B ITPOIIECCE CO3/[aHHs CXeMBI KaXKI[OMY CIMBOJIY B
HeH TO0JDKHO ObITH Ha3HAUeHO IT0CAJI0YHOE MeCTO. MIMs IT0CaJjOYHOT0 MeCTa, HasHAaUYEeHHOT0 KaKIoMy
CHMBOJTY, XPAaHUTCS B TI0JIe Mocafo4Hoe MeCTO B CBOMCTBAX CHMBOJIA.

60



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 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 II0CA/[0YHBIX MeCT 0OBIYHBIM 06pa3oM. OIpezesieHre II0CA[0YHOT0 MeCTa 110 YMOJTYaHHIO,
I1es1ec006pPa3Ho JIsi CUMBOJIOB, KOTOPBIM BCeINla WJIM IIOYTH Bcerfa OyfeT Ha3HAYaTHCS OJTHO M TO JKe
I10Ca/I0YHOEe MeCTO, HAaIIpUMep, AJII KOMIIOHEHTOB, IOCTYITHBIX TOJILKO B OHOM KopIryce. /[7Is1 CHMBOJIa
BBIKJTIOUATEJIS, IT0 YMOJTUAHHI0, GBLIO 33aIaHO COOTBETCTBYIOIIEE IT0CAJI0THOE MECTO.

CHUMBOJIBI TaK)Ke MOTYT COfepskaTh QUIBTPHI II0CaL0UYHBIX MECT, C IIOMOIBI0 KOTOPBIX MOYKHO CKPBIThH
I10Ca/l0YHble MeCTa, HECOBMECTHUMEIe C JaHHBIM CMBOJIOM. HaripumMep, cuMBOJI 74HC00 MMeeT QUIIbTPHI
II0CaJ0YHBIX MeCT, B pesyJbTaTe 4ero B MHCTPYMeHTe HasHaueHUs I10CaJ0YHBIX MeCT 0TOOpakaroTcs
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
I10 CO3aHUI0 3QPeKTUBHBIX GHUILTPOB I10Ca0UHBIX MECT.

Footprints and 3D models

3D-Mofie/Td KOMITIOHEHTOB XPaHATCA B OTHEeIbHBIX ¢aiinax. FiMeHa ¢aiioB 3D-Mofesell KOMIIOHEHTOB
COXPAHAIOTCI B MOCAJIOYHOM MecTe. B Ka)Kmoe MO0CaflouHOe MeCTO MOYKeT OBITh /00aBJIeHO Jroboe
KoyimdecTBO 3D-mopesieit. imeHa QaityioB 3D-Mofiesieli, a TakKe HUX MaclTab, 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 NOCaj.MecTa

Obwwme HacTpoikw 2azopoe  3D-MoAenu

3D-moaenn MNokazate

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

+ (] HacTtpouTe NyTH...

Macwitab lMpocmoTp

X: | 1,0000 @
¥: | 1,0000
Z: | 1,0000

MNoeopoT

X: | 0,00°
¥: | 0,00°
Z: | 0,00°

CMmeleHme

b ClI QOoo00 mr
¥: | 0,000000 mr
Z: | 0,000000 mr

Henpo3padyHocTe

0
TonuyiHa nnarel

1.6 mm

) OTMEHUTE

Both STEP ( .step) and VRML ( .wrl) 3D model formats are supported. STEP files are useful where
dimensional accuracy is needed, while VRML files can be used for more visually attractive renders. Many
footprints in KiCad’s library have associated 3D models; these models are provided in STEP format.

He Bce 1mmocamounsie Mecra B 6ubsmoTeke KiCad cHabxeHBI 3D-MO/1e/IsIMH, HO BCe OHH
comepokat nMd dariyia 3D-MoesH, faXke eI TAKOBOM HE CYIECTBYET. ITO CoeJIaHO [JIT
TOTO, YTOOBI BIIOCJIEICTBUU MOYKHO OBLTIO T06aBJATH 3D-MO/tesm 6e3 pefaKTUPOBaHUSA
I10Ca,0YHOTO MeCTa.

NOTE

FreeCAD together with the StepUp Workbench are useful for creating component 3D models; they are used
for many of the models in KiCad’s library. StepUp is used to generate STEP and VRML files with correct
placement, scaling, and rotation.
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https://www.freecad.org/
https://github.com/easyw/kicadStepUpMod/

Where to go from here

More learning resources

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

ECTh U ApyrHe II0JIe3HBIE PECYPCHI, TaKKUe KaK 0puIiaabHbIN Gopym rmoas3oBaTeseit 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
JIeMOHCTPAIlMOHHBIEe ITPOEKTHI, BXoadmnme B cocTaB KiCad (dPaitm — OTKpPBITH €MOHCTPAIIOHHBIN
IIPOEKT...).

Help improve 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 JOKYMeHTallUX U IIepeBo/a.
HaxoHerr, 1y fanbHeIero passutus KiCad Mo>KHO oKasaTb GUHaHCOBYIO II0/[EPIKKY.

64


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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