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naBa 1

BeepneHue B KiCad

KiCad - 310 kpoccmnardopMeHHBI KOMIUIEKC MPOrpaMM ¢ OTKPBITBIM MCXOIHBIM KOJOM, MTpeJHA3HAUCHHBII T pa3paboTKu

3JIEKTPUIECKUX MPUHLIUITAAIBHBIX CXEM U aBTOMATH3HPOBAHHOW Pa3BOAKHM NevaTHbIX mat. imenem (sorotuniom) KiCad o6o3Havaercs

MOIIIHBII MTAKeT CJeIYIOMNX CaMOCTOATEIbHBIX IIPOrPAMMHBIX MHCTPYMEHTOB:

Ha3zBanue nporpamMmsi Onucanue Tuns! aisioB

KiCad MeHnenxep MpoeKTOB *.pro

Eeschema PenakTop anekTpuueckux cxem (1 *.sch, *.lib, *.net
KOMITOHEHTOB)

Pcbnew PenakTop Tonosioruu (mpoBoasILEro *.kicad_pcb
PUCYHKa) NEYaTHBIX I1J1aT

GerbView Oob6o3peBatensb (ailioB popmara Bce ocnoBHble popmaTthbl Gerber
Gerber

Bitmap2Component ITporpamma co3paHusl KOMIIOHEHTOB *.1lib, *.kicad_mod, *.
WJIA TTOCAIOYHBIX MECT U3 PacCTPOBOIo kicad_wks
obpa3za

PCB Calculator PacuéT mapameTpoB KOMIIOHEHTOB, Her
IIMPUHBI JOPOKEK, 3230POB MEXKY
JOPOKKaMK, HOMUHAJIOB JIEMEHTOB
T10 IBETOBOMY KOJY U ITPOYEro. ..

P1 Editor Penakrop oopmienus micra * . kicad_wks
(co3maHMe U peJaKTHPOBAHUE PAMOK)

3ameuaHue

YKazaHHbIi CMMCOK TWMOB (PAlNoB He MONMOH, OH OTOOpaXxaeT TONbKO

yactb n3 noppepxusaembix B KiCad,

HEeOoBXOOMMBIX NS NyYLWero NOHMMAaHWUS TOro, Kakme dhaisbl UCNoNb3YTCS Kax ol nporpammori u3 naketa KiCad.

B HACTOAMICC BPEMA KiCad MoxHO cuuTarth JAOCTATOYHO 3PEJIbIM KOMIIJICKCOM IIPOrpamMm, YTOOBI MCIIOIB30BATh JJIA YCHCLHHOﬁ

pa3pa60T1<H 1 CONIPOBOXICHUA CIIOKHBIX NNEYATHBIX IJIAT.
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KiCad He HakJIagpIBaeT OrpaHIYCHUH HA pa3Mep TUIATH, C €r0 IIOMOIIBI0 MOKHO pa3padaTsiBaTh IUIATH, COACpKAIIie 10 32 MEeIHBIX
CIOEB (CIIOEB METAJUTM3AINK), 10 14 TeXHIMUYECKHX CJIOEB U 10 4 BCIIOMOTAaTENbHBIX CJIOEB. B CKBO3HOM IMKJIE TPOEKTUPOBAHUS
KiCad no3Bosistet co3maTh Bce (paiiibl, HEOOXOAMMBIE [Tl TPOU3BOACTBA NevaTHbIX miat: Gerber-¢aiiibl 17151 (hOTOMIOTTEPOB,

Cbafl.]'[bl U1 CBEPJICHUA OTBepCTI/Iﬁ B IUIaTax, YCTAHOBKH Ha HUX KOMIIOHEHTOB U JApPYyIrue.

Bymyun I1O ¢ oTkpeIThIM HcxomHbIM KomoM (nmmensupyemsiii GPL), KiCad npencrapiser coO0il naeabHbIE HHCTPYMEHT IS

[POEKTOB, OPUEHTUPOBAHHBIX Ha Pa3padOTKy JIEKTPOHHBIX YCTPONUCTB C OTKPBITOI AOKyMEHTaLeH.
Homamnsas crpanuna KiCad B nTeprere:

http://www .kicad-pcb.org/

1.1 3arpy3ka u ycraHoBka KiCad

KiCad pab6otaer Ha Linux, Apple macOS u Windows. [Tocreasioro Bepcrio KiCad MoXkHO 3arpy3uTh 10 agpecy:

http://www kicad-pcb.org/download/

BaxHo

CrabunbHble Bbinyckn KiCad cospalotcs nepuogomyeckm B COOTBETCTBUM € [onuTvKON  Bbinycka
I cTabunbHbix Bepcuii KiCad. HoBble BO3MOXHOCTM NOCTOSIHHO [o6aBnsioTcst B paboyyto BeTky. Ecnn xotute

BOCTMONb30BaTLCA STMMM BO3MOXHOCTSIMUA U NMOMOYb B TECTUPOBAHWM, CKavaiTe nakeT NOoCNeaHEero HOYHOro
BblMycka Af1s CBOeW NnaTtgpopMbl. B HOYHbIX BbIMyckax MOryT MOSIBASITbCS OWWBKW, KOTOpble, Hampumep,
chopmupytot nnoxve Gerber-cpainbl 1 T.M., HO Uenb KoMaHabl paspabotuukos KiCad coxpaHutb pabouyto
BETKY NPUrOAHOMN 4N UCNONb30BaHNS, HACKOMBKO STO BO3MOXHO NpU pa3paboTke HOBbLIX (PYHKLMIA.

1.1.1 GNU/Linux

Cra6unbable Boimyck KiCad MOXHO HalTH B TTAKETHBIX MEHeKepax OOJIbIIMHCTBA qUCTpUOYTHBOB 1o nMeHamu kicad u kicad-
doc. Ecnu muctprOyTHB He TpeocTaBiseT MOCIEeIHIOn CTaOMIbHYI0 BEPCHIO TPOTrPaMMBI, CIEAyHTe MHCTPYKIMSM JUIst COOPKH

HECTaOMIBLHOM BEpcuu, YTOOBI AHAJIOTUYHO CO6paTb 1 YCTAaHOBUTBD IOCJIEJHIOIO CTa6I/IHBHyIO BEPCHUIO.

B Ubuntu cambiii TpoCcTOl MyTh AJIs1 YCTAHOBKU HECTAOMIBHOTO BHIITYCKa — UCTIOJNIb30BaTh PPA u Aptitude. HaGepute cieaymoiiee B

cBoéM TepmuHase:

sudo add-apt-repository ppa:js—-reynaud/ppa-kicad
sudo aptitude update && sudo aptitude safe-upgrade

sudo aptitude install kicad kicad-doc-en

B Debian, npocrefiiiuii myTh yCTaHOBUTH OoJiee HOBYIO Bepcuio (backports build) KiCad, ciemyrormuii:

# YcramoBuTb Debian Backports

echo -e ”

# stretch-backports

deb http://ftp.us.debian.org/debian/ stretch-backports main contrib non-free
deb-src http://ftp.us.debian.org/debian/ stretch-backports main contrib non-free

” |

sudo tee -a /etc/apt/sources.list > /dev/null



http://www.kicad-pcb.org/
http://www.kicad-pcb.org/download/
http://ci.kicad-pcb.org/job/kicad-doxygen/ws/Documentation/doxygen/html/md_Documentation_development_stable-release-policy.html
http://ci.kicad-pcb.org/job/kicad-doxygen/ws/Documentation/doxygen/html/md_Documentation_development_stable-release-policy.html
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# BLIIONHHUTbL OOHOBIEHHE M YyCTAHOBUTH KiCad
sudo apt-get update
sudo apt—-get install -t stretch-backports kicad

B Fedora camblii mpocToii IyTh AJIs1 yCTAHOBKY HECTAOMJIBHOTO BBIITYCKa — MCIOJb30BatTh copr. st ycranoBku KiCad ¢ nmomonipio

copr HabepuTe B HEM:

sudo dnf copr enable Q@kicad/kicad
sudo dnf install kicad

TaK)KC, MOJKHO 3arpy3uTb 1 YCTAHOBUTD YK€ 006paHHy10 BEPCUIO, Bj17(o10) HENOCPEACTBCHHO 3arpy3uUTh HCXOIIHbIﬁ KOJ, CKOMIIWJIMPOBATb

u ycranoButh KiCad.

1.1.2 Apple macOS

Cra6unbnbie Boimycku KiCad nuist macOS moxHO Haiiti 3zeck: http://downloads.kicad-pcb.org/osx/stable/

HecrabuibHble HOUHBIE BHITYCKH MOKHO HaiTH 311ech: http://downloads.kicad-pcb.org/osx/

1.1.3 Windows

Cra6unbasle Boimyck KiCad nist Windows MoxHO HaiiTH 31eck: http://downloads.kicad-pcb.org/windows/stable/

Hounere Boimycku st Windows MoxHO HaiTh 31ech: http://downloads.kicad-pcb.org/windows/

1.2 lMopnpepxka

Ecmu umerorcs HICH, 3aME€YaHNs, BOIIPOCHI UM IIPOCTO HYKHA ITOMOIIb:

* [locerute popym
¢ Tlogkmountech Kk #IRC kanany kicad Ha Freenode

e U3yuure pykoBoJCTBa



http://downloads.kicad-pcb.org/osx/stable/
http://downloads.kicad-pcb.org/osx/
http://downloads.kicad-pcb.org/windows/stable/
http://downloads.kicad-pcb.org/windows/
https://forum.kicad.info/
http://webchat.freenode.net/?channels=kicad
http://www.kicad-pcb.org/help/tutorials/
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naBa 2

MapwpyTt npoektuposaHuda B KiCad

HCCMOTPH Ha CXOACTBO C APYIrMMM MNPOrpaMMHBIMH CPEACTBAMU [JId U3IrOTOBJICHUSA INMEYATHBIX IJIAT, KiCad XapaKTEpU3yeTcAa
CBOCO6pa3HbIM MapapyToM MNPOCKTUPOBAHHA, B KOTOPOM KOMIIOHCHTBI CXEMbI M IMOCAJOYHBIC MECTA ABJIAIOTCA, QDaKTH‘IGCKI/I,

ABYMS HE3aBUCUMbBIMU obwvekTamu. ToJIBKO TIOCTE CO3JaHUsA CXEMBI, ITOCAAOYHBIC MECTA HA3HAYAIOTCA KOMIIOHCHTaM.

2.1 0630p

Mapuipyt npoektrposanus B KiCad cocTOUT 13 JByX OCHOBHBIX 3a/1a4: CO3[JaHHE 2JIEKTPUUECKON CXEMBI U pa3MEILEHUE JJIEMEHTOB

Ha 11arte. J{j1s 3Toro HeoOXOoAMMBI OMOIMOTEKH KOMITOHEHTOB U nocagouHbix MecT. KiCad nMmeer MHOro OMOJIMOTEK OOOUX THUITOB

1 MHCTPYMEHTHI AJI UX CO3JaHUA.

Ha pucynke nzoopaxeHa 6J0K-cxema, oToOpaxarorias Mapmpyt npoektrposanus B KiCad. 3xech oTpakeHo, Kakue [mark HeoOXOAUMO

MPEANPUHATh U B KAKOM mopsiake. I'ie BO3MOXKHO, 100aBIeHb UKOHKM HHCTPYMEHTOB /151 OOJIbIIeN HATJISIAHOCTH.
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I[OHOIIHI/ITG)ILHyIO I/IHCI)OpMaI_[I/IIO O CO3JaHMHU KOMIIOHECHTOB CX€MblI MOXHO HalTH B pasfaelie CO3IIaHI/IC KOMIIOHEHTOB CXEMBI B

KiCad storo noxymenra. Co31aHHI0 IOCAJOYHBIX MECT MOCBSIIEH pa3zen Co3iaHne MOca0YHbIX MECT 3TOrO JOKYMEHTA.

Quicklib — 3T0 mpuIOKeHUE, MO3BOJIsTIONIee OICTPO co3aaBaTh KoMioHeHTh OndmoTeku KiCad. Bonee mompoOHas nagopMarys

o quicklib foctynna B pazzaesne CozgaHue KOMIIOHEHTOB cXeMbl ¢ momouibio quicklib aToro fokymeHTa.

2.2 Tpsimas u obpaTtHas aHHOTaUUS

ITocne TOr'0, KaK 9JICKTPUIECKAA CXEMa INOJITHOCTbIO HAYEPUCHA, cnenylomnﬁ mar — nepeHoc e€ Ha MEeYaTHYIO IJ1aTy. LIaCTO, 1ocJIe
CO3/JaHMUA I1JIaTbl, BOBHUKACT H606X0,£[I/IMOCTL B ,[IO6aBJI€HI/II/I KOMITOHEHTOB CXEMBI UJIN ueneﬁ, HX NepeEMCIICHUN WU eH.Ié 4ero-

HHUOYb. DTO MOKHO ITPOU3BECTH ABYMs Iy TSAMU: IIPH IIOMOILM NPSIMOK MM OOpaTHOM aHHOTALIUH.

HpﬂMaH aHHOTalus — 9TO IPOoLeCC nepeaain W3MEHEHUH U3 9HCKTpH‘{eCKOﬁ CXEMBbI B COOTBETCTBYIOIIYIO pa3BeIléHHyIO Nne4vyaTHyo
Iiarty. ITO OYeHb BaKHOE CBOﬁCTBO, TaK KaK He XOTeJIOCh Obl nepeacabiBaTb TPACCUPOBKY IIeJION IJIAThI 3aHOBO KaXKAbIA pas, koraga

U3MCHACTCA CXEMA. HpHMaH AaHHOTaluA O6CY)KII216TCH B pasfelie HpHMaH aHHOTaluA.

OOpaTtHasi aHHOTALUS — 3TO MPOIIECC MepeAayn M3MEHEHHI pa3BeIEHHOM NIeYaTHOM IIaThl 0OPATHO B COOTBETCTBYIOIIYIO €i CXEMY.
JIBe OCHOBHBIE MPUYUHBI UCTIOJIb30BaHUsI 0OPATHOW aHHOTAIIMU — ITO 3aMEHa YacTell KOMIIOHEHTa W BBIBOJIOB. B Takux ciydasx,
YACTH WJIM BHIBOJIBI, BBITIOJHSIIOIIME OJIHY U TY e (DYHKIIMIO, MOXHO MTOMEHSITh MECTAMU B TIPOIIECCE TPACCUPOBKHU MEYATHOM TLIATHL.

Kak TospKO0 3TN N3MEHEeHH S CIAeIaHbl, MOXKHO IIEPENATh NX O6paTHO B CXEMY.



http://kicad.rohrbacher.net/quicklib.php
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naBa 3

YnpasneHue KiCad

3.1 YnpasneHue c KnasmaTtypbl

KiCad umeer JBa ITIOXOXUX THUIIA KOM6I/IH&L{I/Iﬁ KJIaBHUIII 6I)ICTp0FO JOCTYyIIa K KOMaHJaM: COYE€TaHW A KJIaBUIII U TOPAYME KIIAaBUIIIN.

Oo6a ucnonb3yloTest st yckopenus padotst B KiCad, ncrosb3yst Kj1aBuaTypy BMECTO MBIIIM JJ1s1 BHI30BA KOMaHI.

3.1.1 CoueTaHms Knasuul

CoueTaHKs KJIaBUII UMEIOT TAKOH ke S(I)CI)GKT KaK M Ha’)KaTUE Ha ITYHKT MEHIO WJIX KHOIIKY NaHEJIN THCTPYMEHTOB: KOMaHa 6y,[I6T
BbI3BaHA4, HO HUYECTO HE HpOPI30ﬁ,I[éT, IOKa HE 6yneT Hakara jieBast KHOIKa MbIi. CoueTaHus KJIABUII HCIOJIB3YIOT KOrja Hy KHO

l'lepeflTPI B OJIMH N3 KOMAaHAHBIX PEXKMUMOB, HE BBIIIOJIHAA ITPU 9TOM HUKAKUX HeﬁCTBMﬁ.

CoueTraHus KJIaBUII OTO6pa)KaIOTCH CIIpaBa Ha BCEX 2JIEMEHTAX MEHIO:

PasmecTuTe @ HacTpoWkwn WHCcTpymeHTel CnpaeBka

:E} K.oMMNOHEHT

J_— MopT NUTaHWA
/I‘IpDE:Dﬂ,HMH

3.1.2 Tlopsume knasuLUn

Fopatme KJIAaBUIIHN I[TOXOKW HA COUCTAHU A KJIABUII, HO B OTJIMYNM OT HUX CPa3y K€ IPUMCHAIOT BbI6paHHO€ ,I[eﬁCTBPIC. 10 ,HCﬁCTBHe
MPUMEHACTCA K TeKyLueﬁ TNO31ULMU Kypcopa. l"opﬂ‘me KJIaBUIIU UCIIOJIB3YIOT 1A 6I)ICTp0FO MEPEKIIOYCHNA KOMaHIHBIX PEXUMOB

He MpepbIBasi MPOLIECC Pa3padOTKH.

UYUToOB! IPOCMOTPETH rOpsTUMe KJIABUIIN, Ha3HaUeHHbIE Kak1oMy 13 nHcTpyMeHToB KiCad, nepeiinnte B MeHio Cnpaska — Crucok

meKyuux KAasuul. .. i Haxmute codetanue knasui Ctrl+F1:
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Crucok ropadux knabuw

Cnucok FTOPpAYMUX KJlaBMLU

Momowe (gaHHOE OKHO)
YEEnM41Thb

YMEHBLLUWTbL

MNepepucoBaTk

Mo ueHTpy

MacwTab no akpaHy

CBpoCKTE NOKanbHLIE KOOPAWHATEI
PepakTWPOBaTE INEMEHT

YOaniTe 3NeMeHT

MoeepHYTL 3NEMEHT

>

F1l

F2

F3
F4
Home
Space
E

Del

R

MO3KHO N3MEHHTH JTI00YIO FOpsIIyIo KiiaBuilily, ipous B Menio: Hacmpoiiku — Hacmpoiiku zopsiuux kaagui.

3ameuyaHue

Lanee B NOKyMeHTe, ropsiune knaeuwm 6yoyT ykas3biBaTbCA B KBaApaTHbIX CKobKax, HanpuMep Tak [a]. Ecnv yeuante

(I t]

[a], 3HauMT Hy>XHO Haxartb knaswwy "a” Ha Knasuartype.

3.1.3 [lpumep

PaccmoTpum mpocToil ipumep 100aBJIeHHS IIPOBOJHUKA B CXEME.

JI1s1 MCHIOMTb30BaHUS COYETaHUs KiaBuill, Haxmute “Shift + W™, BbI3bIBast Takum 00pa3omM KoMaHay “Pa3sMecTuTh MpOBOIHKK”

(obparute BHUMaHUE, hopMa Kypcopa u3MeHUTcs). [laee, HaKMUTE JIEBYIO KHOTIKY JIJIS1 PACTIONIOKEHH S HAYaTbHON TOUKHY M Havasia

YepUCHUA IMPOBOJHHKA.

Hcronp3ys ropsiune KIaBHIIY, JOCTAaTOYHO HAXaTh [W] 1 uepueHne MPOBOIHUKA HAYHETCS Cpasy ke, HAUMHasl C TEKYIIEl MO3ULINN

Kypcopa.
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naBa 4

Co3paHune aneKTpU4yeckux cxem

B 3TOM pazpgene omucaH Mporecc Co3AaHus MEKTPHUECKOl cxembl ¢ momorsio KiCad.

4.1 Wcnonb3oBaHue Eeschema

1. B OC Windows 3anycrute kicad.exe. B Linux BBeaute kicad B Tepmunane. OTKpoeTcs r1aBHOE OKHO MeHeIKepa IPOEKTOB
KiCad. Otcroma nmeeTcst OCTYIT K BOCBME aBTOHOMHBIM IIPOrPaMMHBIM HHCTpyMeHTaM: Eeschema, Schematic Library Editor,
Pcbnew, PCB Footprint Editor, GerbView, Bitmap2Component, PCB Calculator v Pl Editor. YTOObI OHSTH KOTAa M KAKUM

WHCTPYMEHTOM HYKHO BOCIIOJIb30BaThCsI, 00paTUTECh K Mapiipyty npoektupoanus KiCad.

iykonstantindtutorial 1/tutorial 1. pro
dain MNpocmoTp HacTpolkyn WHcTpymeHTel Chpaeka

1o s P&

# tutoriall.kicad_pch i f !1'@4”’ 1 |_=2='.J=L 3

,_"-f tutoriall.sch

MpoeKT:
‘fhome/baranovskiykonstantinftutoriall/tutoriall. pro’

2. Cozpaiite HOBbIH npoekT: Paiin — Hosbril — IIpoekT. Ykaxure ums s aiina npoekta futoriall. K nvenn daiina
npoeKTa OyJeT aBTOMATUYECKU JOOABJICHO pacliMpeHue .pro. BHENHMI BU JUAIOrOBOrO OKHA 3aBUCHUT OT UCIIOJb3yeMON
OIEPALIMOHHON CHUCTEMBI, HO B HEM JIOJDKEH MPUCYTCTBOBATH IapaMeTp IS CO3JaHHs HOBOro KaTajora. DTOT Mapamerp
JOJIKEH OBITh OTMEUeH, KPOME CITydaeB, KOT/1a OT/IENIbHBIIA KaTaJIor MPOeKTa yxke co3aaH. Bee daiiibl mpoekta OyLyT XpaHUThCS

B IaHHOM KaTtaJiore.

3. laBaiiTe HAUHEM C CO3aHMS HIEKTPUUECKOI CXeMbl. 3amycTute peaktop cxem Eeschema, IT0 mepBast KHOMKA CJIEBa.

4. Haxwmute kHOTKY Hacmpoiixu cmpanuybl ﬁ Ha BEepXHel MaHeJIu UHCTPYMEHTOB. YCTaHOBUTE MOIXOASIIUN Pa3mep

crpanutbl (A4,8.5x11 v 1.11.) 1 BBeauTe Ypok I B ione Haumernosarnue. 311ech, Ipu HEOOXOIUMOCTH, MOXXHO BBECTH MHOTO
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pasHoii uHpopmanmu. Haxmure OK. BeenéHHble 1aHHBIe Oy1yT BHECEHB! B OCHOBHYIO Ha/IIIMCh CXeMBI BHH3Y cripaBa. Mcrob3yiite

KOJIECO TIPOKPYTKH MBIIIK AJ1s e€ yBenmueHus. CoxpaHuTte Bech MpoeKT cxembl: Paiiyl — CoXpaHHUTD.

5. Tenepb 106aBUM IEPBHI KOMIIOHEHT. HaskMuTe KHOIIKY Pazmecmums KOMIOHeHN [: Ha MPpaBoy MaHeJIN NHCTPYMEHTOB.

BrinosiHeHrE 9TOM ke (DYHKIIUK JOCTUraeTCsl HaKaTUeM KJIaBUIIK OBICTPOro Habopa KoMaH [a] Pazmecmumo KOMNOHEHM.

6. HaxxmuTe 1eBo¥ KHOITKOM MBIIIH B cepeluHe ucTta cxeMbl. [TosButcs okHo Buibopa komnonerma. Ceituac Hy ) KHO pPa3MECTUTh
pesuctop. B none ®unsTp BBeauTe R 11 noucka Resistor. MoXHO 3aMeTUTh, YTO HaJ KOMIIOHEHTOM Resistor yka3aH
3aroJyioBoK Device. DTOT 3arojoBok Device — Ha3BaHHe OMOIMOTEKH, B KOTOPOH PacIoyIoXKeH AaHHBIA KOMIIOHEHT; TaKXkKe B

Hew COIEPKUTCA MHOKECTBO APYTIUX IMOJIE3HBIX KOMIIOHEHTOB.

Brilbop komMnoHeHTa [ zarpuseHo 2613 aneredTob)

$Manp:|W
¥ device
R [ Resistor ]
R _PACK4 [ 4 resistors Pack ]
R _PACKS [ 8 resistors Pack ]
R Small [ Resistor ]
RELAY 2RT
RR8 [ 8 resistors ]
RRS
RVAR
Crystal [ Two pin crystal |
R
OnucaHue
Resistor

Knw4depksle cnoea

m R DEW

§§DIMEHMTb ~¢EQK
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7. ,HBEDK,HLI ]J.lé.]'[KHI/ITC JIEBOI KHOIIKOM MBI Ha KOMIIOHEHTE. 3a1<poeTca OKHO B blﬁOp(l Komnonenma. Pacmoiioxkure KOMIIOHESHT

Ha JIMCTE CXEMBbI, HaXXaB JIEBYIO KHOIIKY MBIIIN B HY)KHOM MECTE.

8. Haxwmmure Ha KHOIIKY JIyIlbl C IIJIIOCOM, YTOOBI YBEJIMYUTH KOMITOHEHT. TanKe, U1 YBEJIMYECHUA WIN YMEHbIIIECHUA MOXHO
HCITOJIH30BaTh Koyieco Mbly. HaxaTuem u YAEPpIKAHUEM KOJIeCa MbIIIN (cpe;(H;m KHOHKa) BBITNIOJIHACTCA TOPU30HTAJIBHOE U

BEPTUKAJBbHOE TAHOPAMUPOBAHHE.

9. Pacnosnoxure YKa3aTeJjib MbIIIW Ha/l KOMIIOHEHTOM R v HaxxMuTe KJIaBUILYy [I'] KomrioneHT JOJIZKEH ITOBEPHYTLCA. 3aMeTI)Te,

HE HY)KHO Ha)XMMaTb KHOIIKM MBI Ha KOMIIOHEHTE, YTOOBI IMOBEPHYTDH €ro.

3ameyvaHue

Ecnn noa KypcopoM OKaxeTcsi HECKOMNbKO KOMMOHEHTOB, Oy[EeT Nnoka3aHO KOHTEKCTHOE MEHIO.YTo4HeHue
BbI6Opa — 4acTo BCTpevaeMoe MeHto B KiCad, koTopoe nossonsiet 06pabaTtbiBaTb KOMNOHEHTEI PACMONIOXEHHbIE
pyr Hag apyrom. B naHHoM cnyyae, ykaxute KiCad, 4to Hy>XHO Bbibpatb KomrioHeHT R....

10. Haxmure npaBoil KHONIKOM MBIIIK B IIEHTp KOMIIOHeHTa U BbiOepure CBoiictBa — IIpaBuTh 3HaYeHHe.... DTOro xe
pe3yJbTaTa MOKHO JOCTHUIHYTh, PACHIOJIOKMB YKa3aTe b MBIIIN HaJl KOMITOHEHTOM 1 HakaB KJaBuiy [v]. K Tomy ke, kiaBuma
[e] mpenocTaBUT GoJiee MOTHOE OKHO pefakTUpoBaHHs. OOpaTuTe BHUMaHUE, B KOHTEKCTHOM MEHIO, IOKa3aHHOM HUXKE,

TaKXe OTO6pa)KaIOTCH JAOCTYITHBIE COUETAHUA KJIABUIL IJI KaXA0ro JCHCTBUS.

Q*D MNepeMecTUTL KOMNOHEHT R? M
Q*D MepeTallMTs KOMNOHEHT =
{?p OpVEHTMPOBETE KOMNOHEHT v

Pj MpaBKa KOMNOHEHTa D,f MpaenuTh

| KonMpoBaTh KOMAOHEHT P 3HaveHne

‘il YAaNMTh KOMOOHEHT Delete ui_ B e 7
Q] uentp Fa ?ﬁ’ Mocad.mecTo E
@‘ YEEIMYUTE MacwTah F1 m MpaBuTe B pejakTope BrubnnoTek Ctrl+E
@\ YMeHEWWTE MacwTab EFR
(¥ MepeoucoBaTh F3

11. B nosiBuBIIIEMCsl OKHE 3HaueHue noas 3aMeHuTe Tekyiiee 3Hauenue R Ha I k. Haxmvure OK.

3ameuyaHue

He namensiite none O6o3HaqeHne (R?), 310 ByneT caoenaHo Nno3xe asToMartnyecku. Tenepb, Noa pea3vicTopoM
6ynet otobpaxeHo 3HadeHue 1 k.
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12. Ins noGaBieHUs JPYroro pesucTopa NpocTo IIEIKHUTE JIEBOH KHONKOM MBIIIM B TO MECTO, T/Ie €r0 HYXHO PACIIONOXKHTb.

CHoBa MosBUTCSI OKHO Bulbopa komnonenma.

13. BbiOpaHHBIN paHee pe3rcTop Tereph 0TOOpaXxaercs B Crucke ucropuu kak R. Haxmure OK U pa3MecTite KOMIIOHEHT.

Brilbop komnoHedTa [zarpuseHo 2614 anemedTob)

v

¥y ¥ ¥ ¥ ¥V ¥ vyvvw

$Manp:“

-- WcTopua --
H

7axx

adc-dac

analog_switches

atmel

audio

cmos4000

conn

contrib

CYpress

m R DEWV

[ Resistor ]

R

OnucaHue
Fesistor

Kniwdepksle cnoea

§§DIMEHMTb ~¢5§K

14. Ecim JOITyCTUJIN OI_[II/I6Ky " XOTUTE YyJaJIMTb KOMIIOHEHT, HAXKMUTE npaBoﬁ KHOIIKOWM MBIIIIM Ha KOMITOHEHTE U BI)I6epI/ITe

Yoaaume. I10 lIefICTBI/IG YAQJIUT KOMIIOHEHT U3 CXEMBbI. Ta1<>1<e, MOKHO IMTOMECTUTDH YKA3aTeJIb MbIIIIN HaZl KOMIIOHEHTOM U

Haxath kiaumty [Delete].

15. Taxske MOXHO CO31aTh KOIMMIO KOMIIOHEHTA, UMEIOIIETOCS Ha JIMCTE CXEMBI, PACIIOJIOKWB HaJl HUM yKa3aTeJIb MBI U HAXXaB

KJaBuiy [c]. YToObl pacIioioKUTh HOBBI CKOITMPOBAHHBI KOMIIOHEHT, HAXKMUTE JIEBOW KHOIKOW MBIIIX B HY)KHOM MecTe.
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16. Haxmure rmpaBoil KHOMKOM MbIIIKA HA BTOpOM pesucrope. Beibepure Ilepemauyume. Tleperaiyre KOMIIOHEHT U HAXATHEM
JIEBOH KHOTIKH MBIIIIM PACIIONIOKUTE ero. Toro e pe3ysabTaTta MOKHO JOCTUTHYTh, PACTIONIOKUB YKa3aTe b MBIIIHN Ha/l KOMITOHEHTOM
Y HaxaB KjaBuiiry [g]. YToObl MOBEPHYTh KOMIIOHEHT, UCTIOJb3yiTe KiaBuiy [r]. Knaeuiu [x] u [y] 3epkajibHO OTpaxarmoT

KOMIIOHCHT.

3ameyvaHue

MpaBas KHoNKa Mbin — NepemecTUTb (PaBHOCUILHO HAXATWIO KNasuwm [m]) TakXXe SBSeTCS NpreMnemMbim
BapWaHTOM [ns NepeMelLeHns Yero-nnbo, HO ero Nyyle NPUMEHSTb TONbKO HA 0O03HAYEHNAX KOMIOHEHTOB U
KOMTOHEHTAX, KOTopble ellé He coeamHeHbl. Janee bynet nokasaHo, NoYeEMy 3TO BaXHO.

17. OtpenakTupyiiTe BTOPOH pe3ucTop, MOMECTUB HaJ HUM YKa3aTejb MBIIHM M Haxkas kiaaBuury [v]. [Tomensiite R Ha 100.

MOXHO OTMEHUTh PE3YIbTAT ITOIO PEAAKTUPOBAHUSA, HAXKAB KOMGI/IHEIL[I/IIO KJIaBUII [CtI‘l-l-Z].

18. M3menure pasmep ceTku. MOXHO 3aMETHUTh, YTO Ha JICTE CXEMbl BCE KOMITIOHEHTHI IPUBSA3aHbl K CETKE C KPYITHBIM IIIaroM.
Pasmep cetkn MOxHO Jierko uamenuts yepe3 IlpaBast kHonka mbimu — CeTka. B o6ujem cayuae, 0as aUCma cxembol

PeKoMendyemcst UCnoav3zoeamn uiaz cemxu 50.0 mils.

19. [anee Ham noTpeOyeTcsi KOMIOHEHT U3 OMOIMOTEKH, KOTOPAsi MOXET OTCYTCTBOBATh B ITPOEKTAX M0 YMOIYaHu0. BoibepuTe
nyHkT MeHio Hacrpoiikn — MeHexkep 0HOJHOTEK KOMIIOHEHTOB.... B IMaioroBoM okHe MeHexepa OMOIMOTEK
pacroIoKeHsl IBe TabJ MBI Ha BKJIAAKaX: [ 1obanpHble Oubmoteku u bubmoreku nmpoekTa. Kaxmas Tabnuiia oTBeyaer 3a
OTHEeJbHBIN haiin sym-lib-table. YtoOs1 6nbMmMoTEeKa KOMIOHEHTOB (afin *.lib) cTama JocTymHOMH, e€ HeoOXOIMMO T0OABUTh
B ofiHy u3 Tabnui. Eciu daiin GuOIMOTeKH MMeeTcsi Ha AMCKe, HO elI€ He MOJAKIIOUEH K MPOEKTY, ero MOXKHO J00ABHUThH
B Ji000# 13 (haiiioB sym-lib-table. Pamu npumepa, gajiee OymeT mokasaH mporecc 100aBjieHUs OMOIMOTEKH, KOTOpast yKe

HAMeeTCs B TaOJuLE.

20. Iepeiiaute Kk TabwmIIe TPoeKTa. HaxkMuTe KHOITKY IMTPOCMOTpPa KaTaIoroB rmoj Tadsmiiei. Teneps Hy KHO HATH MECTO YCTAHOBKH
cranzaptHbix 6n6moTek KiCad Ha komnbiotepe. Minure nanky /ibrary conepikalyio coTHH GaiioB . dcmu . 1ib. [TonpoOyiite
Mmouckath B C: \Program Files (x86)\KiCad\share\ (Windows)u /usr/share/kicad/library/ (Lin-
ux). Korna Haiinére 3Ty nanky, Beidepure u 1o6asbte 0uonmuoreky MCU_Microchip_PIC12.1ib, a 3aTeM 3aKpoiiTe IMaioroBoe
okHO.ByzieT mokaszaHo mpeayrnpexaeHrue 0 TOM, YTO OMOJMOTEeKa C TAKMM UMEHEM yXke MPUCYTCTBYeT B OMOIHMOTEKe, BCE
paBHO no6aBbTe. OHa TOOABUTHCS B KOHeIl cricKa. [LENKHNTe 0 YHUKaTbHOMY UMEHH U M3MEHUTE ero Ha microchip_picl2mcu.

3akpoiite OKHO MeHeKkepa OubImoTek ¢ nomoripio kHonku OK.

21. TloBropuTe miaru qoOaBJICHUS] KOMIIOHEHTa, BRIOPAB Ha 3TOT pa3 OMOnuoteKy microchip_picl2mcu BMmecto 6ubauoreku De-

vice. Boibepure u3 He€ komnouneHT PICI2C508A-1/SN BMecTo KOMITOHeHTa R.

22. Pacmionox)uTe ykas3aTesb MBIIIM HaJ KOMIOHEHTOM MUKpPOKOHTpoiiepa. IlpocneanTe kak nmoBTopHbIe HaxaTus [x] u [y]

OTpaXxaloT KOMIOHEeHT. OcTaBbTe KOMIIOHEHT OTPaXEHHBIM 110 OcH Y Tak, 4ToObI BiBOAB GO 1 G1 yKa3bIBaju BIIpaBo.
23. TloBropuTe maru J06aBIEeHUs] KOMIIOHEHTa, BHIOpAB Ha 3TOT pa3 U3 6nmOanotekn Device KOMITOHEHT LED.

24. PacmonoxuTe Bce KOMIIOHEHTHI Ha JINCTE CXEMBI TaK, KaK IMOKa3aHO Ha pPUCYHKE HUKE.
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25. Ceituac HyHO CO37aTh KOMIOHEHT cxeMbl MYCONN3 17151 TpEX-KOHTAKTHOTO COeUHUTEN . MokeTe NepeiiTi K pa3aeny
nox, HasBaHueM Cosznanue KoMmroHeHToB cxeMbl B KiCad, 4ToOBl y3HATh, KaK CO3JaTh 3TOT KOMIIOHEHT C HYJIS U 3aTeM

BEPHYTCS1 OOPATHO ISl IANIbHEHIIIel pabGoThI C IUIATOM.

26. Tenepb MOXETe pa3MECTUTh TOJILKO UTO CO3aHHBII KoMIOHeHT. HaxmuTe knaBuiiy [a] u BbiGepute komroHeHT MYCONN3

u3 6ubnavorexu myLib.

27. KomnoHeHT nosButcs ¢ Obo3naueruem — J? u ¢ nonem 3uauerue — MYCONN3. Eciii XOTUTE U3MEHUTb €r0 MECTOIOJIOKEHHUE,
Ha)kKMUTe MTPaBOi KHONKOH MbIM Ha J? u Beibepute [lepemecmums none (paBHOCUIBHO BHIOOPY KiaBuIM [m]). Bosmoskuo
IO 9TOTO AEHCTBUSI OyZIeT IOJIe3HBIM yBenmuuTh Maciutal. [lepemecture J? 1moJ KOMIIOHEHT, Kak MOKa3aHO Ha PUCYHKE

ke, O603HaUEHNE KOMITOHEHTA MOKHO nepemMeniaTb CTOJbKO pa3, CKOJIbKO HYXHO.

. MYCONN3
[ veoe B
INPUT —2—
o[
i

L

28. TIpumwuto BpeMst pa3MeCTUTh CUMBOJIBI TUTaHKs U 3eMiin. HaxmuTe Ha KHOTIKY Pazmecmume nopm numanusi = B IPaBOi
MaHeJIu MHCTPYMEHTOB. M MOKHO pOCTO HaxaTth KiiaBuily [p]. B okHe BbIOOpa KOMIIOHEHTA ITPOKPYTHUTE CIIMCOK BHU3 U

BeiOepure VCC u3 6uomiorekn power. Haxmure OK.

29. HaxmuTe JIeBYyI0 KHOIKY MBIIIM Haj BHIBOJOM pe3rcTopa HOMUHATIOM / k, 4ToOBl pacrosioxuth ainemenT VCC. Haxmvure
JIEBOM KHOIIKOW MBIIIM Ha YYacTOK Hajg BEIBoIoM VDD MHUKpokoHTposuiepa. B pasmene Cnucox ucmopuu n3 okHa Beibopa
komnonerima Beidepute VCC 1 pacrosioxkute ero 3a Beiogom VDD. TToBTopuTe mpoliece 100aBIeHUsI CHOBA U pa3MECTHUTE
snement VCC Han BeiBoioM VCC kommonenta MYCONN3. Eciu notpebyercsi, MOKeTe epeMeCTUTh 1oJie 0003HAUYCHHU S

WJIN 3HAaYCHMUA.
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30. IMoBTOpUTE MOC/IEIOBATENIBHOCTD JOOABICHUS] CHMBOJIOB ITUTaHMsI, HO Terepb BbiOepuTe nemMeHT GND. Pazmecture GND
nof, BeiBooM GND komnoHenTa MYCONN3. Pa3zmectute apyroii cumBost GND crieBa oT BeIBoga V.SS MUKpPOKOHTpOILIEpa.

CxeMma JI0JKHA BBITJISIIETh TENepb Kak Ha PUCYHKE HUKE.

S o
'::(.i;:" vee
':U:?::::‘_"T::P':C:1:2:C:510?3ﬁ_—:'5"‘_|:':::LED::::::;"::::%::
B - o .:Z@—ﬁ—w — o |
_____ o
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e L PO -
o2 GP4 e e R RIS
-o—2—{ GPS5 GP2 |2t it
o :.n
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f*ff’if_ffffffjéffff:‘*"c_cffffffffffffffffffff
v UMYCONNZ D R
el a0
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=
=
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P

GND

31. Jlanee COCJUHUTC BCEC KOMIIOHCHTBI ITPOBOJAHUKAMMU. Haxxwvmure KHOIIKY Pazmecmumu npoeoc)Hmc / Ha HpaBOﬁ IIaHCJIn

WUHCTPYMEHTOB.

3ameuaHue

BynbTe BHMaTENbHbI, HE HAXMUTE KHOMKY Pa3MecTuTs WwiHy, KOTopas pacrosioXeHa TOYHO Nof 3To KHOMKOWA,
HO MEeT HEMHOrO ApYryto doopMy 1 cuHKiA useT. B pasnene WnHHble coeanHeHus B KiCad 6yneT pacckasaHo
KaK MCMob30BaTb UHCTPYMEHT LUinHa.

32. HaxmuTe 1€BOM KHOIKOM MBIIIM Ha MaJCHbKMII KPY’KOK B KOHILIE BBIBOA 7 MHUKPOKOHTpPOJUIEpA M 3aT€M Ha MaJICHbKHUN
KPYXOK Ha BbiBOjie 1 aemenTa LED. JIeBblil 1ITYOK MBIIIM [TPY YepUYEHUH TPOBOJHUKA CO3JACT TOUKY u3ruba. Bo Bpems

COCAMHEHUA BBIBOJOB MOKXHO U3MCHATH Macinrao.

3ameyaHue

Ecnun Hy>XXHO nepecTaBuTb COeANHEHHbIE KOMMOHEHTbI, BAXHO UCNONb30BaTh He knasuwy [m] (Tepemectuts), a
knasuwy [g] (INepetawymnTs). icnonb3oBaHne nepetackmBaHNs COXpaHUT NPOBOLHblE CBS3M. [pocMoTpuTe Wwar
24, ecnu 3abbinu, Kak NepenBUHYTb KOMMOHEHT.
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33. TloBTOpUTE 3TOT MPUEM M COCAVHUTE MPOBOAHUKAMH BCE OCTAJIbHbIE KOMIIOHEHTHI TaK, KaK ITOKa3aHO Ha PUCYHKE HUIKE.
JIBOVHBIM IIIETYKOM MBIIIIY MOXHO 3aBEPIIUTD IIPOBOAHKK B JI000M MecTe. Koria npoksiajika npoBOIHUKOB OCYIIECTBIISETCS
k cumBojiiaM VCC v GND, npoBOJHUK JIOJDKEH MOJKIIOUAThCS K HIDKHEN yacTu 3Hauka VCC U K cepeluHe BepXHel JyacTu

3Hauka GND. ITocMoOTpHTE Ha PUCYHOK HUXKE.
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34. Tenepb pacCMOTPHM aJIbTEPHATUBHBIN MyTh CO3AHHS COCAMHEHUI UCTIONB3YsI METKU. BHIOepHTEe MHCTPYMEHT MapKUPOBKU

LIETTH, HAXKaB KHOTIKY Pa3smecmumb umsi yenu (N0KAAbHAsL MenKa) === Ha IIPaBOM IaHe/IM MHCTPYMEHTOB. M ncnons3yiite

knasury [1].
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35. HaxmuTe 11€BOI KHOIIKON MBIIIH B CEPEANHY IPOBOJHHUKA, COEANHEHHOTO C IIECTHIM BRIBOZIOM MUKPOKOHTpoJIIepa. Hazosure
a1y MeTKy INPUT. MeTka ocTaércsi OTIeNbHBIM KOMIIOHEHTOM, KOTOPBI MOXHO, K TPHMEpY, IEPEMECTHTh, IOBEPHYTh
WK yaanuTh. YToOH 1Ienb 00peia Ha3BaHUEe METKH, OMOPHAs TOUKa (B BHE HEOOJIBIIOrO MPSIMOYTOJIbHUKA) JTOJDKHA ObITh

pa3melnieHa HEMOoCpEACTBEHHO Ha IMTPOBOJE, OO0 Ha BBHIBOJIE.

36. TloBTOpUTE 3TY NMpOLEAYPY U pa3MeCTUTe JPYrylo METKY Ha JIMHUM crpaBa oT pesuctopa HomuHaioM 100 Om. OHa Gyner
Tak:xe HasbiBaTbcs INPUT. JIBe METKH, UMEIOIIKE OJIHO U TO K€ UM, CO3/Ial0T CBI3b (HE MPOPUCOBAHHYIO) MEXTY IIECTHIM
BbIBOsIoM PIC 1 pesucropom 100 OM. DT0T c11ocod y1o0eH 1151 CoeAMHEHN I IPOBOIOB B CJIOKHBIX YCTPOUCTBAX, I7Ie PUCOBaHHE
JIMHUA MOXET B UTOTe NPUBECTU K OMIMOKaM B cxeme. UToObl pa3sMecTHTh METKY, Heo0s3aTe/IbHO HyXKeH MPOBOJ, MOKHO

MIPOCTO NPUCOEIUHUTh METKY K KOHTAKTY.

37. MeTKoil MOKHO TaKke MPOCTO NOANMUCATh TPOBOJ 151 MUH(OPMATUBHBIX Liesiell. PazmectuTe MeTKy Hall ceJbMbIM BBIBOIOM
PIC-a. Beenure ums uCtoLED. HazoBute npoBog Mexay pesucropom u LED — LEDtoR. HazoBute npoBog Mexay MY-
CONN3 u pesuctopom — INPUTtoR.

38. Henp3s ucnoib3oBaTh METKAMU Ha MMPOBOJAAX 3a3€MJICHUA U IIUTAHU S, ITOCKOJIbKY OHU ITO-YMOJIYaHHUIO [TIOMEYEHBI B COOTBETCTBUU

C BBIBOJJAMHU 3THUX DJICMECHTOB.

39. Ha PUCYHKE HUIKE ITOKA3aHO, KaK JOJI)KEH BbITJIAACTb KOHEYHBIN pe3yabTart.

N
el e
Al picigesogaTen L LED Ak
B < R ey o
o = o ::::z_’lz_/_:_:g:"'""“'"""'
o > - |uCtoLED =
P L= P
:H.ﬁr. GP3 GFO .?....:::":':::::.::::::::::::
o2 GPY Gpy [ NPUT o oiioiotiiioiin
ne—=— GP5 GP2 2o il iiiiinii i In
LT
Lo
=
B T e T
::::::M\’.CQNNS::O:::::::::::R:?:::::::::::
SN mvyoro B A I (1 DN
igupe | INpUT e INPUTR PR INPUT,
S
CUGND

40. Magaiite Terepb pa3depéMcsi ¢ He MPUCOEAUHEHHBIMU MPOBoAaMu. JIIOOOW KOHTAKT WM MPOBOJI, KOTOPBIA HU C YeM He
COeMHEH, CTaHeT MPUYMHON mpeaynpexaeHusi, Oyayun nposepeH KiCad-om. UtoObl n3bexarh 3THX IMpepylpeskIeHH,
HYXHO MPOMH(OPMHUPOBATh MTPOrpaMMy, YTO MPOBOJA HE IMPUCOEIUHEHB HAMEPEHHO, JIMOO BPYUHYI0 OTMETHTb Kak/Ibli

HEC HpI/ICOCJ]PIHéHHLIfI IMMPOBOJ MJIK KOHTAKT KaK HE HO)]KJ'[IO‘IéHHbeI.

41. Haxwmurte KHOMKY Pazmecmumbo haraz He coeOureno Ha MpaBOW MaHeJIN WHCTPyMeHTOB. HaxMuTe eBoil KHOMKON
MBI Ha BBIBOJIAX 2, 3, 4 1 5. Ha Hux nosiButcst X-00pa3Hblii CAMBOJI, O3HAYAIOIIHIA, YTO K HUIM HAMEPEHHO HE TOJIKITIOYECHBI

IMPOBOAHUKMU.
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42. HeKOTOpLIe KOMITOHEHTBI UMCIOT HEBUJIUMbIC BbIBOBI ITMTAHU . Y006l C1eJ1aTb UX BUAUMbBIMU HAXKMUTE HAa KHOIIKY Toxazamwv

CKpblmble 6b1800bl [: Ha JIEBOW TMaHeJW WHCTPYMEHTOB. CKpHITHIC BBIBOIBI MUTAHUS ABTOMATHYECKH COCIUHSIOTCS C
LETsIMH, KOTOpbIE UMEIOT Takue ke Ha3aHusl, Harpumep, VCC u GND. B o01iiem ciydae, Hy’KHO CTapaThCsi HE BBISIBIISITH

CKPBITBIX BBIBOJOB IMUTAHUA.

43. Tenepb HeoOXxoxuMO noGaBUTH cUMBOJIBL Power Flag, kotopsie ykaxkyTt KiCad’y, uro nuranue nogaércs ot Hux. Haxmure
kinaBumty [p] u oteimure PWR_FLAG B 6ubimmoteke power. Pazmecture Ba Takux cuMmBoda. [logcoeivHNTe MX K BEIBOLY

GND u x VCC, Kak IOKa3aHO Ha PUCYHKE HUXKE.

F"w'R FLAG F“w'R 'FLAG

GND o veC

3ameyaHue
9710 No3BONMUT M3bexaTb TUMMYHOrO MpPedynpPexneHus Npu NpPoBEpPKE CXeMbl: BbiBog cCOeanHéH C¢ ApyriM
BbIBOLOM, HO HE yrpaB/isSieTCs HU OOHUM U3 HUX.

44. VHoraa rnoJie3HO Koe-Tie BCTABUTh KOMMeHTapuu. [J06aBUTh X Ha cXeMy MOXXHO, HCIIOJIb3Ys KHOIIKY Pazmecmumo mexcm
I Ha IpaBoi MaHeJM MHCTPYMEHTOB.

45. Ter[epb BCEM KOMIIOHCHTAM HYJKHO IMPUCBOUTH YHUKAJIbHBIC 0003HaYEHUs. q)aKTI/I'{eCKI/I, OOJIBIIIMHCTBO KOMIIOHEHTOB BCE

emé Ha3BaHbl R? win J?. HazHauuTh 0003HAYEHHUS] MOKHO aBTOMATUYECKU HAXKaB Ha KHOIIKY Obo3nauumo cxemy ﬁ Ha

BEPXHEl NaHeIN HHCTPYMEHTOB.

46. B okne O6o3nauume cxemy Boidepute [1o éceli cxeme U HAXMUTE KHOMKY O0o3Hauums kKomnonenmol. HaxMuTe KHOIKY
3axpvims. OOpaTUTe BHUMAaHHME KaK BCe 3HAKM 7 3aMEHWIMCH MO3ULMOHHBIMU HOMepamu. Kaxaoe o6o3HaueHue Tenepb

YHUKaJIbHO. B nanHoM npumMepe oHu noumeHosansl R1, R2, U1, D1 u J1.
47. Temepb MOXHO MPOBEPUTh CXEMy Ha HaJMuue OMMOOK. HaxkmuTte KHOMKY Bbuinoanume npogepky 34eKmpuueckKux npagu

NPOEKMUPOBAHUSL ‘ﬁ‘ . 3aTeM HaXXMUTe Ha KHOIKY Buinoanums. Byaer cpopMupoBaH OTUET, copepkaluil MHMOpPMALHIO
0 HalJeHHBIX OIIMOKaX M MpeIyNpekIeHUsAX, TAKUX KaKk He COelMHEHHBIe NpoBoga U T.1. JoymkHo Obith O omm6ok u 0
npeaynpexjaeHui. B ciyvae Haauuusi OMMOOK WM MPEyNpex/IeHui B MecTe MX BO3HUKHOBEHUSI, TIOSIBUTCSI MaJleHbKast
3enéHas crpenka. [TocraBbre rajiouky B okouike Cozdame gaiin ERC omuéma v HaXMUTE KHOIIKY Bbinoanums emg pas,

YTOOBI MTOJYYUTh OO0JTbINe MH(POPMAITIH 00 OIIHOKAX.
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3ameuaHue
Mpy BO3HUKHOBEHW NPeaynpexaeHnsi 0 ToM, 4To "TeKCTOBbI pefakTop He HanaeH”, nonpobyiiTe yCTaHOBUTL
nyTb c: \windows\notepad.exe (Windows) nmn /usr/bin/gedit (Linux) B HacTporika KiCad.

48. HastoMm padota co cxeMoii 3akoHueHa. Cefiuac MOKHO co31ath Netlist — (pafisn crivcKa Tietiei cCXeMBbl, B KOTOPOM eIllE HyKHO
o ."
-

*
6yHCT MPUCBOUTH NTOCAAOYHbIE MECTa AJII BCEX KOMIIOHECHTOB. Haxxwmre KHOIIKY Cgﬁopmupoeamb CNUCOK ueneﬂ Ha

BEpXHel nanenu nHeTpymeHToB. Haxxmute Ha kHONKY Chopmuposams 1 ocTaBbTe UM (pailyia MO yMOTYAHUIO.

3ameyvaHue

CospnaHue cnicka Lener 66110 HeobxoaMMbIM B MpoLw/bix Bepcusix KiCad. B nocnenHvx Bepcusix npeaplayLmia
Lar MOXHO NPOMYCTUTb, & BMECTO Hero BbIMONHUTL MHCTPYMeHTbl — O6HOBUTBL NeyvaTtHyto nnary. Ho B TakoMm
Crnyyae Hy>XXHO CHavana HasHa4uMTb NOCaA0YHbIE MeCTa ANs KOMMOHEHTOB.

- s

49. Tlocne co3panus (paiiia ciucka Lenei, HaxMUTe KHONKY 3anycmums CvPch  *** Ha BepXHel MaHeJIl HHCTPYMEHTOB.

3aMeyaHue
Cyl.l.l.eCTByeT MHO>XeCTBO pPa3HbIX CI'IOCO6OB Ha3Ha4nTb N0Cano4HOe MECTO KOMIOHEHTY.

+ [NpaBas kHomnka Mbiwn — CeoncTea — NpaBuTb Nnocan.mecTo [BOMHO Wen4ok No KOMMOHEHTY UK NpaBas
KHomka mblwn — Ceomnctea — lNpaButb cBoncTBa — lNocan.mMecto

o MHCprMeHTbI - Pe.u.al(mpoaaTb Nonsi KOMMNOHEHTOB YcTtaHoBuTe onuwio [Tokasars M306pa)KeHl/Ie
rocag.mecra B gunalsiore Bbl60pa KOMIIOHeHTa B napameTtpax Eeschema v HasHaualite nocanoyHble MecTa
npun Bbl60pe HOBOrO KOMMOHEHTa Ans nob6aeneHus B cxemy

50. CvPcb 1103BOJISIET CBSI3aTh BCE KOMIIOHEHTHI CXEMBI C IOCaI0uHbIMU MecTamu 13 ononoteku KiCad. CpenHsisi o6acTb OKHA
COJIEPKUT KOMITOHEHTHI U3 cXeMbl. B Heli BeiienuTe D1. B o6actu ciipaBa IpeICTaBIeHbI BCe AOCTYITHBIE MIOCAI0UHbIe MECTa
(ecnu HeT, TO B JIEBOW KOJIOHKe Haiaute nyHKT LEDs U ménkuure Ha HEM), npokpyTtute BuU3 K LED_THT:LED-D5.0mm u

IBaX OB IEJKHATE MBIIIIKOA Ha HEM.

51. BO3MO)KHO, B 00J1acTH ClipaBa OTO6paBI/ITCH TOJIBKO BbI6paHHaH noarpymnia J0CTYIHbIX MOCAA0OYHbIX MECT. Tak MMPOUCXOAUT
288

n3-3a Toro, 4ro KiCad meiTaercs MPEUIOKUTDL MOAMHOKECTBO NMOAXOAANUX MOCAAOYHBIX MECT. Haxarmnewm Ha KHOIIKY '
288

n '{ﬁl MOJKHO BKJIIOYATh WM OTKIIOYaTh COOTBETCTBYIOIIIUE (bHHLTpLI.

52. Ins Ul subepute nocagounoe mecto Package_DIP:DIP-8_W7.62mm. Inst J1 — Connectors:Banana_Jack_3Pin. [nsa R1 n
R2 — Resistor _THT:R_Axial_DIN0O207 _L6.3mm_D?2.5mm_P2.54mm_Vertical.

53. Ecimuxoture Y3HaTb, KaK BbITJIAAUT BLIGpaHHOC nocago4YHoOe MECTO, MOKHO HaKaTh KHOIIKY Hpowuomp 8bl6deH020 nocadouHozo

-
L
mecma 'El JUIS IPEABAPUTEIIBHOI'O IMTPOCMOTPA TEKYLICTO MMOCAJ0YHOI0 MECTa.

54. BcéroroBo. Tenepb MOKHO COXpaHUTh cxeMy uepe3 MeHo P aitia — CoXpaHHATH CXeMYy WIH C IOMOIIIBIO KHOTIKY [Ipumerumo,

COXpAaHumv cCxemy u npodoxt:)fcumb.
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55. MoxHo 3akpbITh Cvpch 1 BepHYThCS Ha3aj B peqaktop cxeM Eeschema. Ecii n3meHenust He Obut coxpareHsl B Cvpeb, 3T0
MOJHO clienaTh ceifuac yepe3 merio ®aiin — Coxpanutb. CHOBa co3paiite aiin cniicka ueneit. Teneps aiin cnimcka
1erneil OOHOBJIEH ¢ yYETOM BCeX IOCAJOUHBIX MECT. 3aMeTbTe, €C/IU He HAallJIOCh HyKHOE II0CaJOYHOE MECTO Il KAKOTO-TO
KOMITOHEHTa, TO €r0 IPUIETCS cOo3aTh caMocTosATeIbHO. O TOM Kak 3TO cJielaTh, OyJeT pacCKa3aHo B OJHOM U3 CJIETYIOIIHX

pa3aciioB JaHHOI'O pyYKOBO/JCTBA.

3ameyvaHue

Tenepb KaxaoMy KOMMOHEHTY HasHa4yeHO CBOE MocapmoyvHoe Mecto. Bmecto cospaHms cnucka uenen u
Crenyowyx OByX WAroB, MOXHO BbinonHUTb MHCTpyMeHTbl — O6HOBUTL NeyaTHylo nnarty. B nocnegHem
cnyyae, Pcbnew oTtkpoetcsi ¢ ananorom O6HoBUTL riaty co cxembl. Haxmute kHonky O6HoBuTs nnary. Danee
MOXETe CrefioBaTb UHCTPYKLUMSAM U3 pasaena o Pcbnew aTtoro pykoBoactsa.

56. Ilepeiinure B menemxep mpoektoB KiCad. 3pech MoxHO BUAeTh (hailil crucka 1enei cpeau (aitioB mpoeKTa.

57. ®aiin cnucka lernel OMUCchiBaeT KOMITIOHEHTHI M COOTBETCTBYIOIIME MM KOHTAKTHBIE COSAMHEHHS. DTO, HA CaMOM Jele,

TEKCTOBBIN (haiiyl, KOTOPBIA MOKHO JIETKO IPOCMOTPETh, OTPEAAKTUPOBATH MM 00padOTaTh.

3ameuaHue
daiinbl 6ubnuotek (*./ib) ToXe ABNATCSA TEKCTOBLIMU, U NX TaKXe NErko peaakTupoath 1 obpabatbiBath.

58. Yrto06bl co30aTh CIMCOK MaTepUAaJIOB (IepeyeHb 3JIeMeHTOB cxeMbl, BOM), mpoiiaute B peaaktop cxem Eeschema v HaxmuTe

kHOMNKY Chopmuposamu nepeuerv 31eMeHMO8 U MAmepuanos EOH Py BEpXHel NaHeJ M UHCTPYMEHTOB. B Havasne, B J1anoroBom
OKHE HET aKTHUBHBIX IUIarnHOB. [ 1o6aBieHus epBoro HaxMuTe KHONKy Jlo6aBuTh miarus. Beibepure * . xs1 aitr,

KOTOPBII XOTeNH Obl HCIIOIB30BaTh. B TaHHOM citydae HyXHO BBIOpaTh bom2csv.xsl.
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3ameuaHue
Linux:
Ecnu xsltproc oTcyTcTBYET, €r0 MOXHO 3arpy3unTb U YCTaHOBU C NMOMOLLbBIO:

sudo apt-get install xsltproc

B OC Debian unn nponssonHoi oT Heé, Kak, Hanpumep, Ubuntu, nnm

sudo yum install xsltproc

B OC, npomussogHoii o1 RedHat. Ecnn ncnonb3ayetcs onepaumoHHas cuctema, OTAMYHas OT 3TMX AOBYX,
BOCMOJIb3YyNTECH BCTPOEHHBIM MAKETHBIM MEHEXEPOM L5 YCTAHOBKM NakeTa xsltproc.

xsl-cpavinbl xpaHatca B: /ust/lib/kicad/plugins/.

Apple OS X

Ecnu xsltproc oTcyTCTBYET, Er0 MOXHO NErKo YCTaHOBUTb, Mcnonb3ys Apple Xcode n3 cainta Apple nnm 3arpysutb
1 YCTAHOBWTb €ro C NMOMOLLbHO:

brew install libxslt

xsl-gpavinbl xpaHatca B: /Library/Application Support/kicad/plugins/.

Windows:

xsltproc.exe n nogkno4aemble xsl-channbl ycTaHaBnMBalOTCS B <Kara/iok ycraHosku KiCad>\bin n <karanor
ycraHosku KiCad>\bin\scripting\plugins, COOTBETCTBEHHO.

Ha Bcex onepauMOHHbIX CUCTEMaX:

Mo>XHO nony4nTb NOCneaHow Bepcro bom2csv.xsl ns:
https://gitlab.com/kicad/code/kicad/raw/master/eeschema/plugins/xsl_scripts/bom2csv.xsl

KiCad aBToMmaTH4YeCKH COCTABHT KOMaH/y, HAapuMep:

xsltproc —-o "%0” ”/home/<user>/kicad/eeschema/plugins/bom2csv.xsl” "%I”

Bo3mozkHO HOHaIlOﬁI/ITCﬂ ﬂOﬁaBI/ITb pacmup eHust cbaﬁ.na, AJIAITOr0 UIBMEHUTE KOMAaHHYIO CTPOKY KaK YKa3aHO:

xsltproc -o ”%0.csv” ”/home/<user>/kicad/eeschema/plugins/bom2csv.xsl” "$I”

J71s1 mosydeHust 6osiee ieTasibHOM MH(OPMaUK HAKMHUTE KHONIKY Cnpaegka.

59. Teneps HaxMuTe KHONIKY Cghopmuposams. Daiin (C HA3BAaHWEM KaK Y JAHHOT'O MPOEKTa) OyIeT pacioyoKeH B Marnke MpoeKTa.
Ortkpoiire .csv (aiin c nomousio LibreOffice Calc nimm ¢ nomomsio Exel. ITosiBUTCS 0KHO ¢ MapamMeTpaMu UMIIOPTA JaHHBIX,

Haxmute OK.

Tereps BcE roToBO, YTOOBI IEPENTH K pa3ziesly TPACCHPOBKH MEYaTHBIX ILIAT, KOTOPHIN MTPE/ICTaBIIeH B ciemyomiei yacti. OaHako

Nepea 3TUM naBaf/iTe 6bICTpO paccMOTpuM, KaK COEAUHATH BBIBOABI KOMIIOHEHTOB, UCTIOJIB3YS IINHY.

4.2 LLUuHHbIEe coeanHeHuns B KiCad

I/IHOFIIa BO3HUKACT HGO6XO,£[I/IMOCTb B COCAMHEHNU HECKOJIBKHUX ITOCJIEA0OBATEJIbHBIX BBIBOJOB KOMIIOHCHTA Ac HEKOTOPBIMU APYTUMH
MocJie10BaTeIbHBIMU BbIBOJaMU KOMITIOHEHTa B. B aToM CJIy4dac JOCTYIIHBI IBAa BapyUaHTa: yKeE paCCMOTpCHHLIﬁ METOI UCITOJIb3OBAHU A

MCETOK WJIN METO/ NIMHHBIX COCHHHCHHﬁ. HaBaﬁTe paccMOTpuM TENEPb BTOpOf/i.



https://gitlab.com/kicad/code/kicad/raw/master/eeschema/plugins/xsl_scripts/bom2csv.xsl
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10.

11.

. HpCﬂCTaBBTC, 4TO €CTb TpU 4-KOHTAKTHBIX pa31>éMa, KOTOPbIC HY’)KHO COCANHUTL BMECTE KOHTAKT K KOHTAKTY. HpI/IMeHI/ITe

Croco0, UCTOJb3YIOIMI METKH (HaxkmuTe Kiasuiy [1]), uroOsl ipucBouTh MeTKy 4-My BoiBoy pazbéma CONN_1. O6o3HaubTe
9Ty MeTKy al. Tenepb HaxMuTe KiaBuiy [Insert], 4TOObI MOBTOPUTH IPEABIAYIIEE JEUCTBUE IO OTHOIICHHIO K CJISAYOIIEMY

BbiBOAy (PIN 3). 3amerbTe, MEeTKa aBTOMaTUYECKH U3MEHUIIACh Ha a2.

Haxwmure knasumny [Insert] eme asa pasa. Haxarue kiasummu [Insert] ananoruuso onepauuu Ilosmopums nocaedrnee oeticmeue

1 3TO OYCHDb MOJIE3HAsA KOMaH/1d, KOTOpast MOXKET 3HAYMTCIIbHO 00JIErYnThH pa60Ty.

. TloBTOpUTE TO )€ camoe aelicTBHe (mpucBoeHre MeTKH) M1 pazbéMoB CONN_2 m CONN_3. [lamee, mpu pa3padboTke

NIeYaTHOM IIaThl, ObLIO OBl BUIHO, YTO TPU pa3beéMa COeAMHEHBI APYT ¢ ApyroM. Ha pucyHke 2 mokasaH pe3yJIbTaT HpOfieJaHHOM

paboThl. UToOBI TpUAaTh cxeme 0oJiee SCTETUUHBIN BUJI, MOKHO BBITTOJHUTS ClIeyIolee: C TOMOIIbI0 MHCTPYMEeHTOB Pazmecmum

=~ )

6800 NPOBOOHUKA 6 UWIUHY u Pazmecmumu 6800 uilHvl 8 WiUHY ~ JOIOJIHUTB CXeMY KaK MOKa3aHO Ha PUCYHKe 3.

OpHako, yurure, 310 OyneT Hea(h(PeKTUBHO LTS TTeYATHOU TUIATHI.

HyXHO OTMETHUTB, YTO KOPOTKUIA TPOBOJI, COSMHEHHBIH C BRIBOIAMI (PUCYHOK 2), COBEPIIIEHHO He 00s13aTelieH. PakThiecKH,

METKH MOXHO OBIJIO HAHECTH IpAMO Ha BBIBOIBI.

. JaBaiiTe mpoABHHEMCS €€ Ha OAWH AT BIEPE M IPEATIOI0KIM, YTO uMeeTcs yeTBEPTHIA pazbeM CONN_4, MapKipoBKa

BBIBOJIOB KOTOPOTO MOYeMy-To HeMHOro otimuaercs (bl, b2, b3, b4). Ceituac Hy>KHO COETUHUTD UMY d C WUHOU b KOHTaKT
K KOHTAKTY ¥ C/IeJIaTh 3TO Oe3 UCTIONh30BaHKsI MAPKUPOBKH BHIBOJIOB (KOTOPast TAKKe BO3ZMOXKHA), & UCTIOJb3YsI MAPKHUPOBKY

IINUHBI — KaKJOU IIIMHE 10 METKE.

[oaxmounte u mpomapkupyiite CONN_4, 1cronb3ys MeTo]] HaHeCEeHUsI METOK, OITMCAHHBIN BhIiie. O603HaUbTe BHIBOAHI b1,
-~

b2, b3 u b4. [MogkmounTe BHIBOJIBI, UCTIONB3YsI MHCTPYMEHTHI Pazmecmumo 6600 npogoOHUKA 8 WUHY u Pazmecmumo

WUHY / (cM. pucyHOK 4).

IMomecture meTky (knmaBuina [1]) Ha muHy pasbema CONN_4 u HazoBute e€ bf1..4].

IMomecture MeTKy (kmaBuina [1]) Ha mpeapIIyITyIo MIMHY a ¥ Ha3oBuTe e€ af 1..4].

Temepb MOXHO coeqUHUTH MHHY af 1..4] ¢ mmHO# b[1..4], ncnonk3ysi UHCTpyMEHT Pazmecmumse wiuty / .

[Tpu coequHeHNU NBYX IIMH BMeCTe, BbIBOJ al OyleT aBToMaTU4ecku COeIMHEH ¢ BhIBOJIOM b1, a2 Oyner coequuéH ¢ b2 u T.

1. PucyHOK 4 moka3biBaeT, Kak J0JKeH BBITJISAeTh KOHEUHbI pe3ysbTar.

3ameyvaHue

Onepauusi lMosTopuTs rnocneaHee anericteue, Bbl3BaHHas HaxaTtvem knasvwm [Insert], MoxeT 6biTb BecbMa
yCMEWHo npuMeHMMa Mpu NepuoanMyeckn noBTOPSIIOWMXCS OelcTBusX. Hanpumep, kopoTkve nposoAa,
COEOMHEHHBbIE CO BCEMM BbIBOAAMU HA PUCYHKE 2, 3 U 4, MOTyT ObiTb Pa3MelLeHbl C UCMONb30BaHWEM STOW
orepauuu.

Onepauust [losmopums nocaednee delicmeue, BbI3BaHHAsI HaKaTueM KiaBuily [Insert], MOXeT Takke 4acTO MPUMEHSIThCS

P MHOKECTBE NOCJICAOBATCIIbHBIX BBI3OBOB MHCTPYMEHTA Pazmecmumo 6600 npoeodnmca 68 WUHY
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naBa 5

MpoekTUpoOBaHMe nevYyaTtHOU nnaThl

HpI/IHUIO BpEM:A BOCIIOJIb30BATbCA (banIOM CIIMCKa ueneﬁ OJIA TOro, 4TOOBI BHIITOHUTh TPacCUPOBKY IeYaTHOM IJIaThl. DTO JEIacTCA

P TTOMOIIY UHCTPYMeHTa Pcbnew.

3ameyvaHue

Ecnwn 6bina ncnonb3oBaHa komanaa O6HoBuTL neyatHyro naary B Eeschema, Het HE06X0AMMOCTY CO3aaBaTh CrMCOK
Lienel 1 BbIMOMHATL NATHINA war. Cetvac MOXHO PacrnonoXuTb NOCaA04HbIE MECTa Ha nnaTe, Kak ykasaHo B warax 6 v
7, a nanee, HACTPOMUTL NapaMeTPbl NCTA 1 NpPaBmia NPOEKTUPOBAHNS, BbIMONHMB Wwarkn 2...4.

5.1 WUcnonb3oBaHue Pcbnew

[
1. B menemxepe mpoekToB KiCad Ha)xMuTe KHONKY Pedakmupogamv neuamnyro niamy 'hll. (Pepaktop nevaTHbIX 1UIar).

Tax:xe, MOKHO BOCIIOJIb30BAThHCS aHAJIOTUYHOW KHOIIKOW MTaHeJI MHCTpyMeHTOB Eeschema. OTkpoetcst okHO Pcbnew. Ecim

HOSIBUTCSI COOOIIIeHHe 00 ommudKe, B KOTOPOM TOBOPUTCS, UTO *. kicad_pch-aiin emg He CyIecTByeT — MPOCTo Haxmure /a.

2. Hauném c BBOJa HekoTopol uHpopmanuu o cxeme. Haxmure kHonky Hacmpotixu cmpanuybi ﬁ Ha BepXHEH MaHesn
UHCTPYMEHTOB. Y CTaHOBUTE NOAXOAAMIA Pazmep cTpanulisl (A4, 8.5x11 v T.11.) u BBeaute B none Haumernosanue — Tutorial
1.

3. Xopotiast MBICJIb — HaYaTh C YCTAHOBKH pa3Mepa 3a30pa 1 MHHUMAJIbHOM IIMPHHBI 0P 0KKH (IIPOBOIHMKA), 32]aB TEM
caMbIM TpeOOBaHUsI CBOETO MPOM3BOAMTES IIEYATHBIX IUIaT. B 0011eM ciydae, JOCTaATOUHO yCTAaHOBHTH 3a30p 0.25 1 LIMPUHY
nopoxkku 0.25. Beibepute nyHKT MeHio Y ctanoBku — IIpaBuia npoexktupoBanusi. [lepeiiaute Ha BKi1aaky Pedakmop
Kaaccog ueneii. IsmeHute 3HaueHue B nojie 3a3op BBepxXy okHa Ha 0.25 v 3HaueHue B nose Llupuna dopoosicku Ha 0.25 Kak

IMOKa3aHO Ha pUCYHKE HUKE. P a3MEPbI 3/1€Ch YKa3aHbl B MUJUIMMETPAX.
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PefakTop knaccos Lened | 0BWwWe NpaBvia NpoekTUPOBAHUA
Knaccel Lienei:

3azop | lUupuHa fOpoXXKK| lnaMeTp nepex.oTe. | CBepno nepex.oTs. | IHAMeTp nepex.MUKpooTE. | CEepno nepex. MMKpooTB.
Default 0.25 |0,25 0.6 0,4 0.3 0.1
Nob6aenTe YoannTe CABWHYTL BEEPK

4. Tlepeiiaute Ha BKIAAKY OOujue npasura npoekmuposanus u ycranopure Munumanohyio wiupuny oopooicku 0.25. Haxmure
KHONKY OK|, YTOOBI TPUMEHUTh BHECCHHBIC U3MEHEHUS U 3aKPHITh OKHO [Ipaska npagui npoeKmuposaHs.

-
g

,.,.!'_\._

5. Tenepb MOXHO UMIIOPTUPOBATH (paiin criucKa Lenei, ecau oH yxke co3fad. Haxmute kHonky Cuumame cnucok yeneri
Ha BepxHe# maHenn nHerpyMeHToB. Ecim ¢ momorpio Eeschema yxe 6bu1 coznan caiin cnivcka uerneit tutoriall.net, To oH
Oyner ykasaH B noje @aiin cnucka yeneii. Haxmute KHONKy [Ipouumame mekyuwuii cnucox yeneii. 3aTeM HOKMUATE KHOTIKY

3axpvime.
6. Bce koMIoHeHTH! 0TOOpa3sTcst Ha KkpaHe. OHM BBIIEJICHBI U CIIEYIOT 32 KYPCOPOM MBIIIIH.

7. HCpCMCCTI/ITe KOMITOHEHTBI B LICHTP revatHoi ratel. Eciu HOTpe6yeTC§[, MOXHO YBECJIUYUTL WM YMEHLIIUTH Maciirad

IMpAMO B IIpoLIecce NEPEMEUICHUA. H_[éJ'IKHI/ITe JIEBOM KHOIIKOW MBIIIIN IS 3aBEPIICHUS.

8. Bce KOMITOHEHTHI CBSI3aHBI MEXIy COOOl TOHKMMU JIMHHUSIMH, Ha3bIBAEMBIMH He TPUCOCIVMHEHHBIME CBSI3AMU (ratsnest).
o0

Vo6enurecs, uro kHornka Iokazamu/Ckpoims ece césizu 2 % Hakara. Takum 00pa3oM MOKHO YBUJIETh JIMHUH, CBSI3bIBAIOIIHE

BC€ KOMIIOHCHTHI.

9. Kaxzaplil KOMIIOHEHT MOKHO MepeBUTaTh, PACTIOIOKHB HaJ HUM Kypcop U HaxkaB KjaBuily [m]. Haxmmure eBoil KHONKOM
MBILIMA TaM, Tje Obl XOTEIH €ero pa3MecTUThb. Takke, MOXHO BBIIEJIUTh KOMIIOHEHT, LIEIKHYB JIEBOW KHONKOW MBIIIU U

MepeTaluThb €ro. HepeHBI/IHLTe BCE KOMITOHCHTEHI TaK, YTOOBI MUHUMU3UPOBATH YUCIIO nepecequI/Iﬁ COCIII/IHCHI/Iﬁ.

MYCONN3
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10.

11.

12.

13.

3ameTbTe, UTO 0AMH KOHTAKT 100-0MHOr0 pe3rucTopa COEAUHEH € IECTIM BbIBOAOM KoMmnoHeHTa PIC. DTo pe3ynbTar UCnoib30BaHU
MeTO/1a MAapKHUPOBKH, IPUMEHEHHOTO PH COEAMHEHNH KOHTAKTOB. METKH YacTO MpeaouTHTEIbHEee PeasIbHBIX IPOBOTHIKOB,
MOTOMY YTO OHHU JEJIaI0T cXxeMy 0oJiee aKKypaTHOM.
Tenepb MOCTPOMM KOHTYp TedyaTHOH miathl. Beidepute Koumyp naamet (Edge.Cuts) 13 BBIIAHAIONIET0 MEHIO B BEpXHEN

:. ==

1 o

MaHe M MHCTPYMeHTOB. Haxmure kHOTIKY /lo6asums epagpuueckiie AuHUL UAU NOAUZOHbL "=== Ha TIPABOU MAHEJIX HHCTPYMEHTOB.
[poBenuTe TMHMIO IO KOHTYPY IUIATHI, HAXKUMAsI JIEBOM KHOIKOW MBIIIIY B KaKJIOM YTy U He 3a0yIbTe OCTABUTH HEOOIBIION

3a30p MEX/Ly 3eJEHBIM KOHTYPOM M KOHTYPOM IT€YaTHOH IUIaTHI.

‘ ] Edge. Cuts - -.,- }:ﬁ j:t

== | f TIr

Hanee noak/1104MM Bce MPOBOJia, KpoMe 3a3emiieHus. Ha HuxkHeM MeTHOM ciioe riiaThl (Ha3biBaeMoM B.Cu) co30aiuM 3eMASHYHO

30HY U TAKUM o6pa30M COC€IMHUM BCE 3a3€MJIAIOIIE MTPOBOAHUKH B OJJUH.

Ceituac He06X0JMMO BHIOpAThH CJIOH, HAa KakoM Oyaem padotats. Bridepute F.Cu (PgUp) n3 BHINaaioniero MeHIo B BEpXHE

MaHeJIX MTHCTPYMEHTOB. DTO BEPXHHUH CJIOH Meau.
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HacTpohkn Pazmepwl  VHCTpyMeHTe  MNpaewna NpoekTWpoBaHWA Chpaeka

VR D B @

E.Cu (PgDn)

3.6 munc)f 0.40 mm (15.7 MAN B Adhes rka: 0.5000 mm (19.69 munc) =
B Fadhes
P E.Paste
W FPraste
WE.silks
WFsiks
e Mask
- ask
[]Dwgs.User
B Cmts. User
B Ecol. User

[JEco2.User
[CEdge.Cuts
[l argin
.. Crtvd

B F Crivd
c.Fab
CIFFab

14. Ecnm pemmvm, K MpuMepy, CIeNaTh 4-CIIOWHYIO TIeYaTHyIo Iuiaty, Betoepute Y cranoBkH — HacTpoiika cjio€B 1 m3MeHnTe
Meonvie caou Ha 4. B tabnunie Crou MOXHO IEPEUMEHOBATH MX U PEIIUTB, JUIsl Yero OHU OyayT UcHosb3oBaThes. OOparute

BHMMaHUe, HACTPOWKH OYEeHb yIO0OHO 3a1aBaTh C MOMOIIBIO MEHIO | pynnuposka croés.

15. Haxmure kHONKY Tpaccuposams 00poicKu \-\ Ha MPaBOH MaHeIu WHCTPYMEeHTOB. HakmMuTe JIeBOWl KHOMKOW MBIIIU
Ha BbIBOA 1 OT JI u mpoBeauTe JOPOKKY K KOHTAKTHOM Iuionagke RI. 3aBepuinte JOPOKKY JABONMHBIM MIETYKOM MBIIIIH.
[IupuHa 31O TOPOXKU MO-yMordanmio Oynet 0.25 MM. I3MEHUTH 3Ty MIMPHHY MOXHO C TTIOMOIIIBIO BHIIAAIONIETO MEHIO B
BEpXHEel MaHeIm MHCTPYMeHTOB. O0paTuTe BHUMaHKE, YTO MO-YMOJTYAHHIO JOCTYITHO TOJIBKO OJIHO 3HAUEHHUE IS IHUPHUHbI

JOPOKKH.
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darn  lMpaeka MpocmoTp PasmecTwTe TpaccwpoBaTe HacTp

AR AN = & aaac

Hdopoxka: 0.250 mm (9.84 munc) * = | MNepex.oTe.: 0.60 MM (23.6 mias

16. Ecnu noHagoOuTcst Oosbliie 3HAUYSHUH IS IIUPHHBI JpOXKeK, npoiiaure Y cranoBkn — IlpaBmia npoekTupoBanus —
O6mue npaBmia NPOEKTHPOBAHMS U B IIPAaBOM HIKHEM YIJIy 3TOrO OKHa /100aBbTe JI000E JIpyroe HyXXKHOe 3HaueHHe
mmpuHsL [Toce 3Toro craHeT BO3MOKHBIM U3MEHSTh 3HAUSHHUE IMNPHHBI JOPOXEK M3 BBIIAAIOIIET0 MEHIO BO BpPeMsI Pa3BOAKH

IJ1aThI.

MoNL30BaATENLCKAA WWPpKWHE JOpOMeK:

LiupuHa

Nopoxka 1|0.01
Nopoxka 2 |0.02
Nopoxka 3 |0.05
Nopoxka 4 |0.08
Nopoxka 5|0.1

Nopoxka 6|0.15
Nopoxka 7 |0.20
Nopoxka 8|0.25

17. MoXHO NOUTH APYrUM MyTEM U 100aBUTH Kaacc yenu, B KOTOpOM 3aaaTh psa omuuid. [poiinure Y cranoBkn — IpaBuaa

npoexkTuposanusi — Kiaccel nemneii u 106aBbTe HOBBIH KJIacc ¢ Ha3BaHWEM power. I3MeHuTe IMpHHY JOPOXKKH ¢ 8 mil
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(orobpaxaercs kak 0.0080) Ha 24 (orobpaxaercs kak 0.0240). Tanee nodaebre Bce, kpome GND B Kkiacc power (BbiOepute

Io-ymonuanuto cnesa u power CIipaBa ¥ BOCIOJIb3YHTECh CTPEJIKAMH).

18. YtoObl M3MeHUTD pa3mep ceTkH, BbinoHuTe IlpaBas kHonka mpimm — CeTka. MOXHO BHIOpATh MOAXO/IAIINIA pa3Mep

CETKHU KakK 10, TaK U MOCJI€ PasMEIICHUA KOMIIOHEHTOB Y COEJMHEHUA UX JOPOKKAMU.

19. TloBTOpUTE 3TOT HPOLIECC O TeX IMOP, MOKa BCE MPOBOAHUKU He OYIyT pa3BeleHbI, 32 UCKIIOUEHUEM TPEThero BEIBOAA J1.

ITnara JOJIKHA IPUHATDL BUJL KaK Ha PUCYHKE HUIKE.

uCtoLER INFUT

PIC12C5084A

MYCONN3

e UT

20. HaBaiite Terepb MPOBEAEM JOPOKKY C OOpaTHOH CTOpOHHI NevyaTHoW Iuiathl. Beidepure B.Cu 13 BHINAJAIONIEr0 MEHIO B

BEpXHEH MmaHesu MHCTpyMeHToB. Haxmute KHONKY Tpaccuposamv 0opodicku \. Hapucyiite 1opokKy OoT KOHTakTa 3
kommoHeHTa J1 k KkoHTakTy 8 KommoneHTa Ul. Ha camom ferne, B HameMm citydae He 00s3aTeNIbHO TO JesIaTh IS 3eMIISTHON

tenu (GND). OOpatrte BHUMaHUE, KaK U3MEHUJICS I[BET TOPOKKH.

21. A3meHeHne cJ10s NPHU Nepexojie OT BbIBoJAa A K BeiBoAy B. B mporecce npoBeaeHust JOpokKKH, MOKHO CMEHUTb
CJION MeJH, pa3Mellasi IepexoJHoe OTBepcTHe. Bo BpeMs poBeeHN s JOPOKKH 110 BEPXHEMY CJIOI0 MEIU HAKMUTE IIPABYIO
KHOIIKY MBIIIY 1 BBIOepuTe Pazmecmumo nepexoonoe omeepcmue WM IPOCTO HAKMUTE KJIABUITY [V]. DTO O3BOJIMT TEpeiTH

Ha HIDKHHH CJIOHM U 3aKOHYHUTH JOPOKKY.
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4N OTmeHa

% 3aKOHYUTh JOpOrKKY

¥ BubpaTh Coli M pasMeCTUTL Nepex.oTE.

N MepekNioYMTe NONOMEHWE [ OP oMK

% BriGOp WWWPWHE [ Op oMK

--[] YOanMTe

r YCTEHOBWTL hnar
LeHTp

@\ YBenMHMTE MacwTab
@\ YMEHEWWTE MacwTab
(¥ NepepucosaTh
[ﬁ)\ ABTO MacwTab

®\ Bribop macwTaba

=% Bubop ceTkn

45 3arpuiTe

III
22. Ecn noHago0uTCs IPOCMOTPETH ONpe e IEHHYIO LieTlb, HUKMUTE KHOTIKY [lo0cgemia yenu I 1a NpaBoi MaHeIM HHCTPYMEHTOB.
Haxmure neBoil KHOMKON MBIIIM Ha BbIBOA 3 KommnoHeHTa J/. Cama OpOXKa M BCE COEAMHEHHBIE C HEll KOHTaKTHbIE

IJIOAJKHU ITOJACBETATCA.

23. Temnepb coeTMHUM 3eMJISTHOH cJ1oi co Bcemu BoiBogaMu GND. Haxmure kHONKY Jo6asump 30Hb! B IPaBO# ITaHEM HTHCTPYMEHTOB.
Hy>XHO Ha4epTHUTP ITOJUTOH IO KOHTYPY IUIAThI, TO3TOMY HAKMHTE JIEBOM KHOITKOW MBIIIIH TaM, TA€ HY’KHO pa3MeCTUTh OINH
u3 yrios. B nosiBuiemcs auasore ycraHopute Coedunenue konm. na. B Tepmopasepyska u Haxaon konmypa B Jloboii n

Haxmure OK.

24. CO3,H3.I>'ITC TOJIMT'OH 1O KOHTYPY IIaThl, HA)KUMaA JIEBYIO KHOIIKY MbLIIIN B KaXJI0M YTJIy JJIs IOBOPOTA. ﬂBOﬁHLIM MICJITYKOM
MBI 3aKOHYUTE TPAMOYTOJIbHUK. Haxxwwure IMPaBy10 KHOIIKY MBI BHYTPH TOJIbKO YTO CO3ﬂaHHOfI 30HBI. BI)I6€pI/ITe KOMaHy

30nbl — Baaums ecé. [Tnara Oyzer 3anoJiHeHa BHYTPH 3eJIEHBIM LIBETOM 1 IIPUOOPETET BUA IPUMEPHO KaK Ha PUCYHKe:
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INFUT

Nel— [D1—Padd}

P1C12C508A-1/5N

INPUT{aR

MYCONN3

[E LTtk

25. 3amyctuTte NpoBEPKY MPaBUJ IPOSKTUPOBAHMS, HakaB KHOMKY BbinoaHums npoeepky npasun nPoeKmuposaHus. :‘ Ha
BepxHel nanenm nHerpymMeHToB. Haxmure Cmapm DRC. Ommo6ok He 107kHO ObITh. Haskmute Ha Chiutcok He noOcoeOuHéHHbLX.

He nojicoeiuHEHHBIX TOPOKEK He A0JKHO ObiTh. Haskmute OK, uTo0bl 3aKphiTh auaior Konmpoas DRC.

26. Coxpanute (aii neyaTHoi miatel, BbIOpaB Paiii — CoxpanuTts. [[jis npocmotpa mwiatsl B 3D-Buae Haxmute IlpocmoTp

— 3D Bua.

27. TleperackuBasi MBIIIb IO KPYTy C HA)KaTOM JIEBOW KHOIKOM, MOKHO TTOBOPAYMBATh TIEYATHYIO TLJIATY.
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28. TIpoekTupoBaHHME MIATH 3aKOHYEHO. Terepb Hy)KHO co3/1aTh Bce HeoOxoaumMele Gerber-caiisl st ocieyommen OTIpaBKA

MPOU3BOAUTEITIO.

5.2 CospaHue Gerber-channos

3aBepIluB pa3padoTKy MEeYaTHOH IJIaThl, MOJKHO co31aTh Gerber-aiiibl 1151 KaX/I0T0 CJI0S M OTIPABUTH X HA MPEANIOYTUTEIbHBIN

3aBO/J] 1O MPOU3BOACTBY MEYATHLIX IUIAT IJIA €€ U3roTOBJICHMS.

1. U3 menemxepa npoektoB KiCad oTkpoiiTe pegakTop nevaTHbIX miat Pcbnew.

2. Haxwmure B MeHo ®aiun — Yepturs. Bridepute Gerber, kak (opMaT depueHHs] U YKaXUTe MAaIKy, B KOTOPYI HYXHO

noMecTuts Bee Gerber-(haiiibl. 3aBepiuuTe onepanuio HaxaTueM KHONKU Yepmumb.

3. Ins co3nanHus (paiiia CBEpIIoOBKH, B Pchnew cHOBa BbIOepuTe MyHKT MeHI0 ®aiin — YepTuth. 3HaYCHUS MO-YMOTIAHUIO

HaM HOJIXOIST.

4. Huxe yka3aHbl CJIOU, KOTOPBIE HY)XHO BBIOPATh ISl CO3IAHUS OOBIYHOM JIBYXCIIOMHOM IUIATHI:

Caoi HazBanmne ciaos B KiCad | Pacmmpenue Pacmupenue
Gerber-daiina Gerber-daiina c

BKJIOYEHHOH ONIMen
”Ucnoab3oBarts Protel
pacmupenus daino”

Huxuuii ciiont Mmegu B.Cu .GBR .GBL

BepxHuii cioit meau F.Cu .GBR .GTL

BepxHuii cioit Macku F.SilkS .GBR .GTO

menkorpagpuun

Hwxuuit cioit Mmacku B.Mask .GBR .GBS

TIPUIIOST

BepxHuii cioit Macku F.Mask .GBR .GTS

TIPUTIOS

Cro#t KOHTYpa Me9aTHOH Edge.Cuts .GBR .GM1

TUIaTHI

5.3 MWcnonb3osaHue GerbView
1. Jna mpocMotpa co3gaHHbXx Gerber-caiiioB nepeiiqure B MeHemxkep npoekToB KiCad m Haxmute kHOnKy GerbView. B
BBIN/IAI0IEM MEHIO Ha BEPXHEH TaHeJIM MHCTPYMEHTOB WM B MeHelKepe clo€B BuiOepute Caoii epacgpuxu 1. Tenepb HaxXMuTe

\-_]_H
B MeHIo Paiin — OTKpoITH (haita(pr) Gerber nim npocTo HAXXMHUTE KHOIIKY I' . Bei6epure Bce coznanHble panee Gerber-

(paitsbl 3a opuH pa3. O6paTuTe BHUMaHKE HA TO, KAK BCE CJIOM PACTIONOKHIIMCH IPYT Hajl APYTOM.

2. Daiinpl CBEpIIOBKU OTKPBIBAIOTCSA C TOMOIIBI0 KoMaHasl Paiii — OTKpbITh (haiiia(s1) cBepaoBknu Exellon.
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3. I/ICHOIIL3yH MEHEIKEP CJIOEB WJIH MEHIO CIipaBa MOXHO BLI6paTL KaKue CJION HYKHO ITOKAa3bIBaTh, d KAKUEC HET. BraumarensHo

MPOCMOTPHUTE KaXKIbIIA CJIOH Mepes OTIPABKOW €ro IPOU3BOIUTEINIO.

4. YnpapneHue oTOOpa)xeHUeM BBINOJHsETCs nogo0Ho Pcbnew. Ilenyok npaBoil KHOMKM MBIIIK Ha padoveil obnacti U B

noameHo Cenmka MOXHO BBHIOpPATh APYToOii IIar CETKH.

5.4 ABTOMaTM4yeckasi TpacCupoBKa C NOMOLLbIO CBOOOAHOr0 TPacCCUPOBLLUKA
FreeRouter

TpaccupoBKa IUIaThl BpYYHYIO — 3TO OBICTPO M YBJIEKATEIBHO, OJHAKO /1A IIAT ¢ OOJIBLINM YHCIIOM KOMIIOHEHTOB MOXET BO3HUKHYTh
JKeJlaHWe BOCIIOJIb30BAThCsI aBTOTPACCUPOBIIMKOM. 3allOMHHTE, CHaYas1a HyKHO pa3BecTH HauOoJiee OTBETCTBEHHbIE TPACCH! BPYUHYIO,
a 3aTeM BbBI3bIBATh aBTOTPACCHPOBIIMK, YTOOBI AOJEATh OCTaIbHbIE (PparMeHTH. B ero 3amady BXOAWT NMPOKJIAJKa TOJBKO HE

Pa3BeAEHHBIX Tpacc. B qaHHOM cityuae OyzieT MCIob30BaH ceTeBoi aBToTpaccupoBiyk FreeRouter.

3ameuaHue

FreeRouter - 310 java-npunoxeHne ¢ OTKPbITbIMU UCXOOHbIMU Koaamu. Ha naHHbIn MoMeHT, FreeRouting noctyneH B
BuOe 6onee-MeHee NMOXOXUX KOMWiA, KOTOPbIE MOXHO HaiTh B MHTEpPHeTe Mo 3anpocy “freerouting”. MoxHO HainTy kak
MCXOHble Kofbl, TaK U NpeasapuTensHO cobpaHHble java-nakeThbl.

1. U3 Pcbnew Beibepute Paiin — Ixenopt — Specctra DSN u coxpanute daiin kyna-audyap. 3amycrute FreeRoute u

HaXMUTE Ha KHONIKY Open Your Own Design, BoiOepuTe CO3[aHHBIN dsn-Gaii U 3arpy3ure ero.

2. FreeRouter mMeeT HECKOIBKO (PYHKIMA JJIS1 PyYHOH U aBTOMATUIECKOU TpaccupoBKH, KOTophix ¥ KiCad moka Het. FreeR-
outer pabOTaeT B JBa OCHOBHBIX 3Talla — BHayajle TPACCUPOBKA IUIAThl U 3aTeM e€ ontumusanus. [lonHas ontummsanus

3aHUMAET MHOI'O BpEMEHH, OJHAKO €€ B 1000 MOMEHT MOXHO OCTAaHOBUTbD.

3. Bbl MOXeTe HaYaTh aBTOMAaTUYECKYIO TPACCUPOBKY, HaXKaB KHONIKY Auforouter Ha BEpXHEH NaHeJM UHCTPYMEHTOB. B cTpoke
craTyca otobpaxaercst ”H(pOpMALHS O XO7ie BBIIOJHEHHs Iporiecca TpaccupoBKU. Ecim umcino nmpoxonoB Pass momydaercs
6ombie 30, TO, BeposiTHee BCEro, STOT TPACCHPOBIIMK He CMOXeT ee oOpadorars. CHilbHEE pa3sHECHTe KOMIIOHEHTHI MU
JIydIlle MX pa3MecTUTE W IONbITalTech CHOBA. Lleib pa3HeceHHs M pa3MelleHUs] KOPIyCOB KOMIIOHEHTOB B TOM, 4TOOBI

YMEHBIIUTh YUCIIO MEPECEUEHUN JIMHUN COeTMHEHUT.

4. OcCTaHOBUTH ABTOMATUYECKYI0 TPACCUPOBKY MOKHO HaKaTUEM JIEBOM KHOIIKOM MBbIIIHN, ABTOMATUYECKHU HAYHETCS IPOoLECC
OIITUMU3AlUU. EHIC OJIMH JICBBIN MIEJTYOK OCTAHOBUT NPOHECC ONTUMU3ALNU. 310 Tpe6y€TCH TOJIBKO B TOM CJIy4ae, €CJin

JIEVCTBUTENILHO HYXKHO OCTAHOBUTBCSI, HO, BCE K€, JIyUllle J0KIaThCs 3aBepiieHus pabotsl FreeRouter’a.

5. Haxmute B meHio File — Export Specctra Session File u coxpanute ceccuio pa3BOIKM IUIATH C PAaCIIUPEHUEM .ses. B

o011eM city4yae, HeT He0OXOJUMOCTH coXpaHsATh (aiin npasui FreeRouter.
6. Bepnurecs B penaktop Pcbnew. Tenepb MOXKHO UMIOPTHPOBATH TOJBKO YTO Pa3BeJEHHYIO IUIaTy, BeiOpaB ®aiin — UmmopT
— Ceanc Specctra 1 yka3aB CO3IaHHBIH .ses (aii.
Ecin kakas-HuOy b pa3Be/i€HHast Tpacca He IIOHPABUTCS, €€ MOXXHO yIaluTh, UCTIONB3YsI Kiiasuuly [Delete], u neperpaccupoBathb

3aHOBO UCIIOJIB3Ys UHCTPYMEHT TPACCUPOBKHU Tpaccuposams 0opodicKu \ s IpaBO¥ NaHeJ UHCTPYMEHTOB.
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naBa 6

Npamaa aHHoTauusa B KiCad

Tenepb, Korjga MMeETCA roroBad CXxe€Ma, BCEM 2JIEMEHTAM Ha3HAYEHBI MMOCAJOYHBIE MECTA, pa3dBEACHA NevyaTHad 1jiata U CO3JaHbl
BCE HeO6XO,HI/IM]>Ie Gerber—q)afmbl, MOJKHO BC€ 3TO OTHPABJIATH IPOU3BOAUTEIIIO MEYATHBIX IJIAT U CIIPOEKTUPOBAHHOE YCTpOfICTBO

CTAaHCT pCaJIbHbIM.

Yacro B HpOﬁHCHHOM HaMH, JOBOJIBHO TaKH HpﬂMOHHHeﬁHOM, nyTn pa3pa60T1<1/1 HYXHO BEPHYTHCA U ITOT IIYThb CTAHOBUTCA HE
TaKUM YK U IPAMBIM. Har[pI/IMep, MOXKET HOTpe6OBaTbCH W3MEHUTD/ JOIIOJIHUTD YK€ CACJIAaHHYIO IJIaTy, OTMCAHHBIM 3/1€Ch 06pa30M,
a UMEHHO, NIEPEMECTUTb KOMIIOHCHTBI, 3dMEHUTb UX APYIMMHU, IOMEHATH ITOCAAOYHbIE MECTa NJIN CH.[é ‘ITO-HI/I6y,I[I>. N3-3a 31X

M3MEHEHUI He X0TeI0ch Obl 3aHOBO Pa3BOJMTH BCIO IIEYaTHYIO I1aTy. [109TOMY, M3MEHEeHHs Hy’KHO BHOCUTb CJIeJyIOIIUM 00pa3oM:

1. JlaBaiiTe IpeInOIOKIM, YTO HYKHO 3aMEHHTh, CKaxkeM, pazbeM CON1 nHa CON2.
2. B HarieM ciyuae yxe UMeeTcsl 3aBepUIEHHAs CXeMa U MOJHOCTHIO pa3BeIéHHAs NieyaTHasl 1Jiara.

3. Uz KiCad zanyctute Eeschema, BoimonHuTe HykHble 13MeHeHus], ynanmus CON1 u no6aBr CON2. CoxpaHHTe ITPOEKT CBOEH
- -
Y
CXEMBI C [IOMOIIBI0 KHOMKH =l 11 HaskMuTe KHOTIKY Chopmuposams Cnucox yeneti Ha BepXHEeH IaHeJI THCTPYMEHTOB.
4. Haxwmute kHONIKY Cghopmuposams, 3aTeM Ha KHOTIKY Coxpanumu. Paill cicKa LieTiei COX paHUTCS C UMEHEM I10-yYMOITYaHHUIO,
MpUAETCS Mepe3anucarh yKe CyIecTBYIONINIA.
s
5. Teneps omnpeaeaum nocagouHoe Mecto Jisg komrnoHeHta CON2. Haxmute kHONKy 3anycmums CvPch  *** Ha BepxHeil
MaHeJIn MHCTPYMEHTOB. BriGepute Hy)kHOe nocagounoe Mecto aj1st HoBoro komrnonenta CON2. OcranbHble KOMIIOHEHTHI

IIyCTb OCTAIOTCA € paHEC HA3HAYECHHBIMU NTOCAAOYHBIMU MECTAMMU. 3a1<p017ITe CvPch.

6. BepHutech B peIakTOp CXeM M COXPaHMUTE MPOEKT C MOMOIIBI0 MeHI0 Paiin — Coxpanums npoekm cxemvl. MOKeTe 3aKpbITh

PEnaKTop CXeM.
7. B menenxepe npoektos KiCad Haxmure kHonky Pebnew. OTkpoeTtcst OKHO Pcbnew.

8. Crapas, yxe pa3BeA€HHas, IUIaTa J0JDKHA OTKPBITHCS aBTOMaTHIecKu. JlaBaiiTe 3arpy3uM HOBBIH (paiit crincka renei. Haxmvure

-
"-\-.‘_.-
oy

KHOMKY Cuumambe chucok yeneri Ha BepXHel MaHeJI HHCTPYMEHTOB.

9. Haxwmute kHONIKY O630p 1 BbIOepuUTe (haiii CIUCKA Iierel ¢ MOMOIIIBIO TUaiora BeIOopa (aiiioB, 3aTeM HAKMHTE KHOIKY

Ipouumame mexywuii cnucok yeneil.
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10. Ha gaHHOM 3Tamne JOKHO OBITh BUAHO IUIATY C MPEJBAPUTEILHO Pa3BeIEHHBIMI KOMIIOHEHTaMHU. B BepXHEM JIeBOM yrity
JOJIKHBI IOSIBUTHCSI BCE HOBBIE KOMITOHEHTHI, B HaieM ciydae 370 CON2. BeibGepute ero MbIIIbIo 1 IIEpeMeCcTUTEe Ha LIEHTp

IJIaThI.

11. YcranoBure CON2 B Hy:KHOE MECTO W MOJBEAUTE K HEMY AOPOKKU. Korja 3aBepiiumre, COXpaHUTE TUIATy U CO3[aNTe BCe

HeoOxoaumblie Gerber-haiiiibl, Kak 9TO OBUIO CIEIAHO paHee.

Iporecc onucaHHPINA 3[1eCh MOXET JIETKO TIOBTOPATHCS CKOJIBKO YrogHo pa3. [lomumo metona IIpsmoii annomayuu, OMACAHHOTO
BBIIIIE, €CTh JIPYrOM — U3BECTHBIA Kak MeTox OOpamHol aHnomayuy. ITOT METOJ MO3BOJISET BHINONHATh U3MEHEHUSI HA yikKe
pa3BeIEHHOM MevaTHOM r1ate B Pcbnew u, 3atem, 0OHOBIIATD haiiibl cxeMsl U crivcka terned. Ho O6pamnas annomauus He 04eHb

MOJIE3HA, MTO3TOMY 3/1€Ch HE OIMUCAaHA.
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naBa 7

Co3naHune KomnoHeHToB cxembl B KiCad

WHorpa ciydaercst, 4TO HY’)KHOTO KOMITOHEHTa cxeMbl HeT B Oubsmorekax KiCad. DTo coBepiiieHHO HOPMAIBHO U HE SIBJISIETCS
MOBOJIOM JUis OecrioKoicTBa. B 9TOM paszene OyaeT paccMOTPEHO, KaK MOXHO OBICTPO CO3/aTh KOMIIOHEHT CXEMbl, UCHIONb3Ys

KiCad. OgHako MOMHHUTE, YTO BCer/la MOXHO mouckath kommnoHeHTsl KiCad B uHTepHere.

Kommnonent B KiCad — 310 TekcTOBBII1 (pparMeHT, KOTOphlil HaunHaeTcs ¢ DEF 1 3akaHunBaeTca Ha ENDDEF. O jvH 1IN HECKOJIBKO
KOMIIOHEHTOB OOBIYHO PAaCIOJIOkeHBI B (pailiie OHONMOTEKH ¢ paciuupeHueM ./ib. Ecnu HyXHO NOOaBUTh KOMIIOHEHTH B (paiil

OMOIMOTEKH, TO MOKHO 00OUTHCH KOMaHAaMu Konuposame v Bcmagume.

7.1 Wcnonb3oBaHue PepakTtopa 6M6nnoTeK cXembl

1. JIns co3maHusl HOBBIX KOMIIOHEHTOB MOKHO HCIIONB30BaTh Pedaxkmop oubauomerx cxemwvl (dactb Eeschema). CHadana, B
Tarke yxe UMeIoIIerocs npoeKTa tutoriall co3paiire nanky library. Korma OyaeT co3aH HOBbI KOMIIOHEHT, B HEE IOMECTHTCS

HOBBIH (haitn 6ubamoreku myLib.lib, .
2. Tenepb MOKXHO MPUCTYIUTD K co31aHuI0 HoBoro kommnoHeHTa. U3 KiCad 3anycrute Eeschema, HaxmuTe KHONKY Pedakmop

oubauomex cxemvl [ U 3aTteM HaxkxMmute Cozdamb HOGbIUL KOMNOHEH [ . INogBurca okHo Ceolicmea KoMnonenmad.
HazoBute HOBBII KoMITOHeHT (MMst kommnioneHTa) MYCONN3, O6o3nauenue no ymoauanuio — J, Koauvecmeo anemenmos

6 kopnyce — 1. Haxvure OK. Ecnu nosiButcs npenynpesxaenue, Haxmute OK. Ha 3TOM 3Tare KOMIIOHEHT Ipe/ICTaBIeH

TOJILKO CBOEi MeTKoi. Jlablie J06aBUM HECKOJIBKO BhIBOOB. Haxmure KHONKY Jobasumsb 661600 Komnonenma 1 Ha
MIPaBOY MaHeJM MHCTPYMEHTOB. Pa3MecTuTe BHIBOJ] HAKaTHEM JIEBOW KHOIIKY MBIIIIY B IEHTPE JIUCTA CXEMBbI, HO HUKE METKU
MYCONNS3.

3. B nosiBuBieMcs okHe Cgoticmea konmakmog 3agaiite Hms evieooa B VCC, Homep 6vi600a — 1 n Daexmpuueckuti mun —

Bxoo numanus. 3atem Haxmure OK.
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CBodcTBa Brboga

MA BEIBO A E! WCC Pazmep wpwdTa umeHn: |1.270 MR
Homep BeiBOAa: 1 Pasmep wpwdgTa Homepa: |1.270 M
OpreHTauwa: | Brnpaeo = Al 5.080 g
INeKTR. TAM: H [NacclBHkIA -
Mpadguyeckni cTune: | | MuHua =

4

0Bl We BRIEO AL

OBW WA 0NA BCEX YacTel KOMMNoOHEeHTa O

OBLW WA 4nA Bcex HavYepTaHWA (Mo ge MopraHy)

CBOMCTEE CHEMEI
& Buammei

.%OlmeHMTb Qﬂg}(

4. Pacronioxure BBIBOJ B TOM MeCTe, I/ie Obl XOTEJIM €ro pa3MeCTUThb, CKaKeM, [TpaBee U HUKE METKH.

5. TloBropute miaru pasmeinieHusi BoiBojoB. Ha ator pasz Hms evigoda 6ynet INPUT, Homep 6vi6oda — 2, Dnexmpuueckuii mun

— Ilaccusnwrii.

6. TloBTOpUTE IMIark pa3MerteHus BLBOIOB. Ha 3toT pa3 Hus evieooa 6yner GND, Homep evieooa — 3, Dnekmpuueckuti mun —
Iaccuenwui. Pactionoxute KOHTAKTH OAWH HaJ ApyruM. MeTka ¢ umeHeM komrioHeHTa MYCONN3 nomxHa OHITh B LICHTpe

CTpaHMLIBI (TaM, TI€ NEPECEKAIOTCS CUHUE JIMHUN).

7. Janee HapHCyiTe KOHTYp KOMIIOHeHTa. Haxkmute KHOTIKY Jl06asums npsimoy20abHUK D . HyxHO HapucoBaTh IpsAMOYTOJIBHUK
cpa3y 3a KOHTAKTaMM KakK [MOKa3aHO Ha PUCYHKe Hruke. UTOOBI cliesiaTh 3TO, IIEIKHUTE JIEBOW KHOMKON MBIIIM TaM, IjIe
JIOJDKEH OBITh PaCIIOJIOKEH JIEBBI BEPXHHUIA YroJl MpsIMOYroJibHUKA. HaxkMuTe CHOBa, YTOOBI PaCIIONIOKUTD MPABbIi HYKHUA

yroua npAMoyroJjibHUKa B Hy’KHOM MECTE.

:'MYCO*N31":::::

éﬁowerinpuf

2 paesi
3

©oPassive - -

8. Eciu norpebyeTcsi 3aKkpacuTh MPSAMOYTrOJbHKK, HAPUMEp, XKEJNThIM IIBETOM, HYKHO BBIOpPaTh €ro M MU3MEHUTh CBOWCTBA
(knaBuma [e]), a iMeHHO, ycTaHOBUTH CTHIIB 3aJUBKH B 3aauska ¢pona. 3atem B Eeschema otkpeite HacTpoiikn —

ITapameTpsl penakropa cxem — IIBeTa u 11a 3aaueku ¢porna ycTaHOBUTH 3HaueHue Yellow 4.
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9. CoxpaHuTe KOMIIOHEHT B OnOmnoTeke myLib.lib. [1ns 3toro HaxMuTe Coxpanuns meKyusuii KOMINOHeHm @ HO8ol bub.auomexe
m , IpouTe B manky tutorill/library/ u coxpanute HOBbIH (paiin Oubauoreku ¢ umexem myLib.lib.

10. Tlpoiinure B Hactpoiikn — Bu6anorexkn koMnoHeHToB v 06aBbte tutoriall library/ B Iloavzosamenvckue nymu noucka

u myLib.lib B @aiinvt OubAUOmMeEKU KOMNOHEHMOB.

11. Haxwmwure kHOTIKY Boibop paboueii 6ubauomexu m B okne Buiopamv 6ubauomexy Buioepute myLib, Haxmure OK.

OOpaTrTe BHUMaHKE, YTO B HA3BAHUM OKHA 0TOOpa3uiach TEKyIlasi UCronb3yemasi Oubnuorexa - myLib.

12. Haxwmure KHOTIKY O6HO8UNb MeKyuiuii KOMNOHeHm 8 meKyuel oudauomexe E B BEpXHeil aHe I MHCTpyMeHTOB. CoxpaHuTe

BCE U3MEHeHus, HaxaB Coxpanumos mexyugyro oubauomexy Ha OUcK EE B BEpXHe# naHenu uHctpyMeHtoB. Haxmure /Jla
B TIOSIBUBIIIEMCSI TTpeayIpeskaaiemM coodmeHny. HoBbIli KOMITOHEHT TOTOB M JJOCTYIICH B OMOIMOTEKe, Ha3BaHHE KOTOPO

0TO6pa>Ka€TCH B 3aroJIOBKE OKHa.

13. Temepb MOXeTe 3aKpBITh OKHO Pedaxmopa oubauomexu xomnonenmos. Bepautech B OKHO Pedaxmopa cxemvi. HoBbIit

KOMIIOHEHT TeTlephb JOCTYyIeH B Oudavroreke myLib.

14. MoOXHO co3/1aBaTh CKOJIBKO YTOIHO (DaiiyioB 6ubIMoTex file.lib vi J0OABIATh UX B MPOEKT IS ATBHEHINETO UCIIOIb30BAHUS.
B Eeschema BriGepute HacTpoiiku — Bu6amoTekn KOMIOHEHTOB U J00aBbTe MyTh K HOBOMY (haiiny OMOJIMOTEKH B

Ioavzosamenvckue nymu noucka u cam aitn B Paiinbt 6ubAUOMeEKU KOMNOHEHIMOB.

7.2 3KCnopT, UMMOPT U UBMEHEHNEe KOMMNOHEHTOB CXeMbI

BmecTo co3aHusi KOMITOHEHTa CXEMbI C HyJIsl HHOT/IA Jierde B3sTh yKe TOTOBBIA M M3MEHUTh ero. B 3ToM pasjerie mokasaHo Kak
HMIIOPTHUPOBaTh KOMIOHEHT U3 craHmapTHou oubmmoreku KiCad device B npyryio oudamoreky myOwnLib.lib v 3aTeM U3MeHSTh

€ro.

1. 3amycrure Eeschema w3 KiCad, Haxxmure KHOIIKY Pedaxmop oubauomex [ , 3aTe€M KHOIIKY Buvibop paboueii 6ubauomexu
m 1 BeIOepuTe OMOIMOTEKY device. Haxxmure KHONKY 3azpy3unts KOMROHEHRM 045 peOaKMUPOSAHUs U3 MeKyueli oubauomexu

E Y IMIIOPTUPYHTE KOMITIOHeHT RELAY _2RT.
2. HaxMuTe KHONKY JKcnopm KOMnoHeHma , IpofauTe B Kataor library/ M cOXpaHUTe HOBBIN (hail1 OUOIMOTEKH TOJ

umeHeM myOwnLib.lib.

3. YToObl HOBBIF KOMIIOHEHT U BCst Oubmoteka myOwnLib.lib cTany qOCTYITHBIMU, UX HYKHO J00aBUTH B MPOeKT. B Feschema
BeiGepure HacTpoiiku — Buéanoreku KoMnoHeHTOB u nobasbte library/ B [lonvzosamenvckue nymu noucka v my-

OwnLib.lib B @atinet 6ubauomexu KOMNOHEHMOE.

4. HaxMuTe KHONIKY Bwibop paboueii oubauomexu m B okne Bwibop oubauomeru Buidepure myOwnLib u naxvute OK.

OoparuTe BHUMaHHUE, B 3ar0JIOBKe OKHA OTOOPA3UIIaCh TEKYIIasn UCMOJIb3yeMast OMOIHOTeKa, Tereph 910 — myOwnLib.

5. Haxmute KHONKY 3azpy3ums KOMNOHEHM 045l PeOAKMUPOBAHUsl U3 mexyuieii oubauomexu l: U umnoptupyite RE-
LAY_2RT
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6. Terneph MOXKeTe U3MEHUTh KOMIIOHEHT TaK, Kak yroguo. [Tomectute Kypcop Hajx metkonl RELAY_2RT, Ha)xXMuTe KJIaBHUIILY
[e] u mepenmenyiite e€ B MY_RELAY_2RT.
7. HaxwmuTre KHONKY OOHO8UMb MEKY ULl KOMIOHEHM 8 meKyuieli Oubauomere B B BepXHel naHenu uHeTpymeHToB. CoxpaHuTe

BCE M3MEeHeHus, HaxaB Coxpanums mexkyuyro oudauomexy Ha OUCK IB Ha BEpPXHEH MaHeM HHCTPYMEHTOB.

7.3 Co3paHue KOMMOHEHTOB cxeMbl ¢ noMoLbio quicklib

B 3TOM paszmene mpencraBieH anbTePHATUBHBIA MyTh co31aHus KommoHeHTa cxemMbl MYCONN3 (cmotpute MYCONN3 Bhime),

UCTIONb3Y s MHCTpYMeHT quicklib u3 MHTepHera.

1. Otkporite BeO-cTpanumity guicklib, mpoiias mo cebuike: http://kicad.rohrbacher.net/quicklib.php

2. 3anonHute cTpanuily cienymomeil nngopmarmein: Component name: MYCONN3; Reference Prefix: J; Pin Layout Style: SIL;
Pin Count, N: 3.

3. Haxwmure kHomky Assign Pins (HazHaueHue BeIBOAOB). 3amonaHuTe cTpaHuly cienyomei nagopmanueit: Pin 1: VCC; Pin

2: input; Pin 3: GND. Type : Passive — 151 Bcex TpEéX BHIBOJIOB.

4. Haxmute KHOTIKY Preview it (IlpenBapuTeIbHBIA IPOCMOTP), U, €CIM BCE B MOpsiake, Haxmute Build Library Component

(Cosnath KOMIOHEHT OMONMOTEKH). 3arpy3uTe ero u nepeumenyire tutoriall /library/myQuickLib.lib. Totoso!

5. Ipocmotpure ero, ucnoib3ys KiCad. 3 menemxkepa npoekroB KiCad 3anycture Eeschema, HaxxmMute KHONIKY Pedaxmop

|

oudauomerx [: , 3aTe€M KHOTIKY Mmnopm xomnonenma , ipoiinure B tutoriall library/ v Beidepute myQuickLib.lib.

2 VEC MYCONKS
o2 INFRFC MR BT DN -
—3—ono

6. YTOOBI HOBBIF KOMITOHEHT U BCs1 Oubnmoteka myQuickLib.lib cTamy JOCTYIHBIMY, UX HY)HO 100aBuTh B npoekT KiCad. B
Eeschema pridepute HacTpoiikn — Bn6moTekn KOMIIOHEHTOB U J00aBbTe MyTh K OHOMOTEKe B [loab3oeamenvckue

nymu noucka M caM ¢ain B Paiinel OubAUOMEKU KOMNOHEHMOS.

Kak yxe MOXHO ObUIO J0raJiaThCsi, 3TOT METOJ MOXET ObITh 0COOEHHO 3(P(PEKTUBEH MPU CO3/IaHUM KOMIIOHEHTOB C OOJIbIIMM

YHCJIOM BBIBOJOB.
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7.4 Co3paHue KOMMNOHEHTOB CXeMbl C 60/1bLLUUM YUC/IOM BbIBOOOB

B pasnene Cozodanue komnornenmos cxemol ¢ nomougpto quicklib paccMOTpeH npoLecc CO34aHNsA KOMIIOHEHTOB CXEMBI, UCIOJIb3YS
UHCTPYMEHT quicklib, B3sToiii n3 VHTepHera. OfHAKO, OOHAXKIBl MOXET IOHAJOOUTCS CO3/IaTh KOMITIOHEHT C OOJIBLIAM YMCIIOM

BBIBOZIOB (HeckosibKo coTeH). B KiCad 3To cienath He Tak mpocTo.

1. TIpenmosioxum, HEOOXOAUMO CO3JaTh KOMIIOHEHT CXeMbI 1151 ycTporicTBa ¢ S0 BoiBogamu. OOBIYHO TaKKE YCTPOICTBA pa3OUBAIOT
Ha YaCTH C MCHBIIIUM YKCJIOM BBIBOIOB, HATIPUMED, HA JIBE C 25 KOHTaKTaMU B KaxkaoM. Takoe mpejicTaBieHne KOMIIOHEHTa

MO3BOJIACT YHIPOCTUTb COCANMHEHUE BbIBOJOB.

2. Hawmryummm crioco6oM cO3JaHus TAKOTO KOMITOHEHTa Oy IeT UCIOIb30BaHue quicklib, aTOOHI clieaTh 1Ba OTACIBHBIX KOMITOHEHTA
¢ 25 BBIBOJIaMHU B KaJJOM, [TPOHYMEPOBATH 3TH BBIBO/IBI, UCTIOJIb3YsI CKPUIT Ha Python u B KOHIIe OObEAUHUTD UX, UCTIOJB3Y S

KOIMPOBaHKE U BCTABKY, B OJIMH MPOCTON KOMIOHEHT, HaunHawouiicsa Ha DEF u 3akanuuBatouiicss Ha ENDDEF.

3. Hwuke npuBe€H mpocToi mpuMep ckpunTta Ha Python, KOTOpPBIN MOKHO UCTIONB30BATH /17151 U3BMEHEHU I HyMepallui KOHTaKTOB
BO BCEX CTPOKax W3 (pailyia in.txt U COXpPAHUTh pe3ysbTarT B (paili out.txt: X PIN1 1 -750 600 300 R 50 50 1 1
IBX PIN26 26 —-750 600 300 R 50 50 1 1 TI.

IIpocToii ckpunT

#!/usr/bin/env python
"’’ simple script to manipulate KiCad component pins numbering’’’
import sys, re

try:

fin=open (sys.argv[1l],’'r")

fout=open (sys.argv[2], 'w’)

except:
print "oh, wrong use of this app, try:”, sys.argv[0], "in.txt out.txt”
sys.exit ()

for 1In in fin.readlines() :
obj=re.search (” (X PIN) (\d*) (\s) (\d*) (\s.*)”,1n)
if obj:
num = int (obj.group(2))+25
In=obj.group (1) + str(num) + obj.group(3) + str(num) + obj.group(5) +’\n’
fout.write (1n)
fin.close(); fout.close()
#
# for more info about regular expression syntax and KiCad component generation:
# http://gskinner.com/RegExr/
# http://kicad.rohrbacher.net/quicklib.php

1. Tlepen coepuHeHNEM IByX KOMIIOHEHTOB B O/IUH, HEOOXOMMO C MOMOIIbI0 Pedakmopa oubauomex u3 Eeschema nepemectutsb
TepBBI KOMIIOHEHT TaK, 4TOOBI OH He TlepeceKasics co BTophIM. Hrke oKka3aH UTOTOBbIH (paiin OMOIMOTEKHU U ero MpeiCTaBlIeHue

B Eeschema.

Copaep:xxumoe cpaiina *.lib
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EESchema—-LIBRARY Version 2.3
#encoding utf-8

# COMP

DEF COMP U 0 40 Y Y 1 F N

FO ”U” -1800 -100 50 H V C CNN

F1 ”"COMP” -1800 100 50 H V C CNN
DRAW

S -2250 -800 -1350 800 0 O O N

S -450 -800 450 800 0 0 0 N

X PIN1 1 -2550 600 300 R 50 50 1 1 I

X PIN49 49 750 -500 300 L 50 50 1 1 T
ENDDRAW

ENDDEF

#End Library

COMP o -
S L uz o 272
-e—PINl--------INZ% ..... GAPIN26-------F‘IN27L9
--O—PIN3--------PIN’+¢O ..... @LPINQB-------PIN29A€>
B _IPINS PINE —B o 30 IpiNzo 0 PIN3Y B3
..... 7 PIN7 P|N8 . 8 32 PIN32P|N33 33
e 9 lpiNg piNdO L0 o 3N I piNzs . PIN3S 39

et fpiNdt 0 PN 12 o 36 T piNZe . PIN3T 321
L3 I piNt3 . piNaL et o 38 IpiNzg . pIN3g 39
--GLPINlﬁ------PINi-éAe ..... @mezfg._.._pmgiLe
A7 tpiNt7 0 piNds 18 o o H2 I piNaa 0 pING3 A3
o129 IpiNtg pIN20 20, B oingy 0 piNas 4B
_____ 21 | oot pios 22 o w6 | nie  pines 4T
e 23 1 piN23 piNoL 2% o 4B Injnsg 0 piNso |49
::?fggf‘szszz____: ::f_f_f9_._ e~ | TN —

1. Ckpwurr Ha Python, mpeictaBieHHBIH 311€Ch, SIBJISIETCS OY€Hb MOIITHBIM HHCTPYMEHTOM TS yIIPABJICHUSIMA HOMEpaMH KOHTaKTOB
Y METKaMH KOHTaKTOB. OTMETHM, O/THAKO, YTO BCSI 3Ta MOIIIb JOCTYITHA OJIAroapsi KCIOJIb30BAHUIO Pery IsiPHBIX BbIPAKEHHI,

MH(pOPMALIMIO O KOTOPBIX MOKHO HalTH Ha pecypce http://gskinner.com/RegExt/.
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naBa 8

Co3naHue nocapnovYHbIX MECT KOMMOHEHTOB

B oTnmyue ot ipyrux cucteM apromatru3upoBanHoro npoektupoBatusi (EDA, CAITP), KOTOpbie UCTIOJB3YIOT OJMH TUIT OUOINOTEKH,
KiCad conepxuT pa3aeabHO KOMIIOHEHTBI CXeMbI M BapuaHThl ocagouyHbix MecT. ®Paiinel KiCad ¢ pacmupenuem ./ib copepxar
KOMITOHEHTBI CXeMBl, a (pailsibl ¢ pacimpenueM . kicad_mod conepxart nocajgounsie mecta. C nomoiipio CvPch KOMIIOHEHTaM CXEMbl

BBIOUPAIOTCS [T0CAJOYHbIE MECTA.
Taxk xe Kak ¢ailnsl .lib, .kicad_mod ¢aiinbl ABISIOTCS TEKCTOBBIMU U MOTYT COZIEPKaTh OJIHY WJIM HECKOJIbKO YacTeu.

B cocraB KiCad BxoauT oOmpHasi OuOIMOTEKa MOCAI0UHBIX MECT, HO, BCE K€, MOXET CIIYYUThCs TaK, YTO B Hel He OKaKeTCs
HYKHOT'O ITOCa/IOUYHOTO MeCTa. 3JIech MOIIAaroBO pacCMaTPUBACTCS MPOIIECC CO3/IaHMS TOCATOYHOTO MeCTa JUIsl IeYaTHO! TUIATHL B
KiCad:

8.1 WUcnonb3oBaHue PepakTopa nocanoyHbiX MecT

sas
1. U3 menemxepa npoektoB KiCad 3amyctute Pchbnew. Haxmute KHONKY OmKpwims pedakmop nocadourvix mecm 8% Ha

BEpXHel NnaHeaM UHCTpYMeHTOB. OTKpoeTcsa Pedakmop nocadoutvix mecm.

2. Hosoe nocagounoe mecto MYCONN3 Gynet XpaHUTCsI B HOBOM OUOIMOTEKE MOCAIOUHBIX MeCT myfootprint. Co3nanTe HOBYIO
Nanky myfootprint.pretty B narke rnpoekTa tutoriall /. Beitoepute B meHio HacTpoiiku — MeHe1Kkep OHOJIHMOTEK IO CAT0YHBIX
MEeCT U HaXMUTe KHOIIKY Jobasumsb oubauomexy. B Tabmuie BBeaute “myfootprint” B cTtonbdie YuukarvHoe ums, BBEIUTE
”${ KIPRIMOD }/myfootprint.pretty” B cronden [ymo oud.auomexu v eegure "KiCad” B cronbden Tun naazuna. Haxmure

OK, 4To0bI 3aKpbITh OKHO Tadauupt oubauomex neuammoii naamol. Haxxmure KHONIKY Boibpame axmusHyro oubauomexy

r&' Ha BepXHeW MaHen HHCTPYMEeHTOB. Bribepute 6ubnuoreky myfootprint.
ooo
3. Haxwmure kHonky Hosoe nocadounoe mecmo #8® Ha pepxHell naHem uHCTpyMeHTOB. Habepute MYCONN3 B kauecTBe
nmeHu. B nienTpe sxpana nossurca metka MYCONN3. Ilog 3Toil METKOI MOKHO YBHIETh MeTKy REF**. HaxmMute npaBoit
KHOMKOU Mbli Ha MYCONN3 u ycranoBuTe e€ Haj REF**. HaxxmuTe nipaBoii KHONIKOM Mblv Ha REF**, peioepure [paska

mekcma v iepeumMenyiTe ero B SMD. Y cranoBute 3HadeHue [lokazams B Tionoxenue Hesudumuvlii.

B paboueil obyacTy 4yeprexka, 4ToObl pa3MECTUTh KOHTAKTHYIO IUIOMAAKY. I1paBoil KHONKOW MBI Ha)XMHUTE Ha HOBYIO

4. Bwibepure Jobasums KOHMAKMHYIO NAOWAOKY Ha MpaBOH MaHeIu UHCTPYMEHTOB. HaxMuTe JieBOil KHOMKON MBIIIN




Hauano pa6otsi ¢ KiCad

43/ 46

10.

KOHTAKTHYIO IUIOIIAAKY U BbI6€pI/ITe Pedaicmupogamb KOHMAaxKmuyro nﬂomaf)icy. N IMpoCcTo BOCHOHLSyﬁTCCB KJIaBUIICH

[e].

CBolcTha koHT.NA.

0Buime | NokankHeIE 3830p 1 YCTEHOBKN

Homep KoHT.MA: |1

limA uenu:
TN KOHT. NN SMD
Dopma: MpAMOyronsHa"
Moznyma X 1.27
Mozuywma -1.27
Pazmep X: 0.4
Pasmep ¥ |0.El|
OpreHTayna: 0]

0
CMeweHne X 0
CMeweHne Y 0
OniHa 4o KOHT.N.: 0

PasHWLa ocHoBaHWA TRaneuum:
HanpaeneHwe TpanesunM:

FoAWTensckan opueHTauna nocag.mecTa
MosopaoT: 0.0
CTopoHa nnaTe: MNepegHas cTopoHa

[
[
MM

MM

0.1®
MM
MM
MM

MM

Ceepno

dopma:

Pazmep X: MM
Pazmep ¥ MM
Cnon

MepnHele cnow: | ECu =

4

TexHWHEeCKe CNoun

Fadhes
B.Adhes

B FPaste
B.Paste
F.Silks
B.5ilks

& FMask
B.Mask
Dwgs.User
Ecol. User

Eco2. User

3 oTmeHnTe

<Jok

. YcranoBure Homep konmaxmmnoii naowaoku — 1, @opma konmaxmmuou naowaoku — Ipsamoyzonvrux, Tun KoHmakmmuou

naowadxu — SMD (runanapHas), Pazmep kouTakTHOU momanku X — 0.4, Y — 0.8. Haxvurte OK. CHOBa Ha)XMHUTE KHOMKY

Jobasums konmaxmuyio naowadky M 100aBbTe eI JBe KOHTAKTHBIE TUIOMIA/IKH.

Ecnm notpebyercst u3MeHUTh pasmep ceTky, BoinosHuTe: [IpaBast kHonka Mbimm — Be16op ceTkn. Beidop nogxopsiueit

CETKU HYKHO IIPOU3BECTU 1O YCTAHOBKHW KOMITOHEHTOB.

Iepensunbre Metku MYCONN3 u SMD Tak, Kak ITOKa3aHO Ha PUCYHKE BBIIIE.

B rnpounecce pasMeCeHU A KOHTAKTHBIX IIJIOAI0K YaCTO BO3HHUKACT HGO6XOIII/IMOCTB B UCIIOJIb30BAHWMH OTHOCHUTEJIbHBIX paCCTOHHI/Iﬁ.

[TomecTuTe Kypcop TyIa, e XOTeau Obl pa3MECTHThb LIEHTP OTHOCHUTENBHOI cructeMbl KoopauHat (0,0) u Haxwmure [pobean.

[Mepemernast Kypcop, MOXHO HaOII0aTh 3HAYEHHE OTHOCUTEIbHBIX KOOPAMHAT MOJI0KEHUsI Kypcopa BHU3Y cTpaHuIibl. Haxmure

Hp06€/l elé pas, YTOOBI YCTaHOBUTb HOBOE Ha4YaJI0O KOOpAUHAT.

Teneps HyXHO 100aBUTb KOHTYp Hocago4Horo Mecta. Haxmure kHonky Jobasums epaghuueckue AUHUL UAU NOAUZOHBL :l

Ha TpaBoi TaHeJIM MHCTPYMEHTOB. [IpoBeuTe KOHTYp pa3béMa BOKPYT KOHTAKTHBIX IIOMIAIOK.

Haxwmure kHonky Coxparume nocadouroe mecmo 8 akmueHoli oud.auomexe HE Ha BepXHel [aHeJIM THCTPYMEHTOB, UCTIONb3Y S

nums no-ymonrdanmio MYCONN3.
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NMpnMmeyaHune o nepeHOCMMOCTU chanunoBs npoe
KiCad

Kakue ¢aiinbl Hy’KHO OTIIPaBUTh APYroMy MOJIb30BATENI0, YTOOBI OH CMOT ITOJHOCTBIO 3arpy3uTh U MCTIONb30BaTh IpoekT KiCad?

Ecnu npoekT pacripefiesiéH Mex1y HECKOIbKUMH pa3paboTUMKaMu, BAXXHO OTIIPABJIATh BMecTe: (hailsi cXeMsl .sch, (haiii neyaTHo
iathl .kicad_pcb, daitn npoexTta .pro, daiin ciimcka uenei (netlist) .net u 06a ¢aiina 6mdémmorexk .lib v .kicad_mod. Tonpko Tak

MOJIb30BATEIXM CMOT'YT COBEPIICHHO CB06OIIHO MO,HI/I(I)I/H_II/IPOBEITL CXEMY U IJIaTy.

Co cxemamu KiCad nosp3oBartesno HeoOXoaumbl (aiiibl OMOIHOTEK .[ib, coaepskariie KOMIOHEHTbI CXeMbl. DTH (harsIbl JOKHBI
OBITh YKa3aHbI B HACTpOUKax Eeschema. VIHaue nesno coctout ¢ matamu (. kicad_pchb-aiinbl), mocagouHbIe MECTa MOTYT COIEPKAThCS
BHYTpH . kicad_pcb-daiina. [JocTaTOYHO OTIPaBUTh KOMY-JTH00 . kicad_pcb-aiin u Hudero 60Jibile, ¥, TeM He MeHee, OyIeT BOZMOKHO
MOCMOTPETh M OTPENAKTUPOBATh IU1aTy. OJHAKO, €CIIU MOTPeOyeTCsl 3arpy3UTh KOMIIOHEHTBI M3 CIIMCKA IeTiell, OMOIMOTEKH MOCAI0UHbIX
MecT (.kicad_mod-daiinbl) T0KHB UMEThC B HATMYMU M YKa3aHBl B HACTpOWKax Pcbnew, Tak xke, Kak s cxeMm. K Tomy xe,
HeoOX0IMMO yKa3aTh (Daiibl OCAJOUYHBIX MecT . kicad_mod B HacTpolikax Pcbnew HaiexaipmM 00pa3om, 4TOObI TOTOM OHU ObLITA

noctynssl B CvPch.

Ecmm kT0O-TO mIpenocTaBuT .kicad_pcb-aiin ¢ mocaouYHbIMUA MECTaMHU, KOTOpPBIE MOTYT MOHAZOOUTCS B IPYroy Iuiate, MOXHO
OTKPBITh PenaKTop MOCaJOYHBIX MECT, 3arpy3uTh MMOCAJ0OYHOE MECTO U3 Tekymeﬁ IUTATBl U COXPAHUTDb WJIU SKCIIOPTUPOBATH €I0
B JIPYI'yI0 OMOJIMOTEKY TIOCaJJOYHBIX MecCT. Takke MOXKHO 3KCIIOPTUPOBATH BCE MOCAI0UHbIe MecTa U3 .kicad_pcb-daiina 3a oqvH
pa3 crepytonwM oopazom: Pchnew — ®aiin — ApXHBHPOBAThH MOCAJ0YHbIE MECTA, [P 3TOM OyIeT CO3IaH HOBBIA (haiin

.kicad_mod co BceMH ITocagoOYHbIMH MECTAMU U3 TUIATHL.

TNonu€pkuBaem, JIJ1s1 U3TOTOBJICHUS TIEYaTHOH TUIATHI JOCTATOYHO UMETh TOJIBKO (hafi riathl .kicad_pch. OnHako, eciiu Tpedyercs
MPEIOCTABUTH APYTHM MOJIb30BATENSIM BO3MOXHOCTD MOJTHOCTBIO MCIIOJIb30BATh U U3MEHSTh CXEMY, €€ KOMIIOHEHThI U TIeYaTHYIO

IJ1IaTy, pPCKOMEHAYCTCA OTIIPABJIATD APXUB CO CIICAYIOIINMMU IMallKaM1 1 (l)aﬁHaMH IIPOCKTA:

tutoriall/

|-— tutoriall.pro

| -— tutoriall.sch

|-— tutoriall.kicad_pcb
| -— tutoriall.net

|-— library/

|-— myLib.1lib
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\ | -—— myOwnLib.lib

\ \-— myQuickLib.lib

\

| -—— myfootprint.pretty/

\ \—— MYCONN3.kicad_mod
\

\-—- gerber/

\__
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Eweé o nokymeHTauum KiCad

B 1aHHOM JIOKyMEHTe TPHBEIEHO SKCIPECC-PYKOBOJICTBO IO IPUMEHEHHIO OOJIBIIMHCTBA MTPOrpaMMHBIX HHCTpyMeHToB KiCad.
Jist Gosiee TOAPOOHBIX MHCTPYKIIHIA BOCIIOJIB3YHTECh (haiiiaMu OMOIIH, KOTOPBIE OCTYITHBI B Kax10i porpamme KiCad. Boibepute

B MeHi0 CrnpaBka — PykoBoIcTBO ....
KiCad npenocrapinsieTcst ¢ JOCTATOYHO XOPOIIMM HAOOPOM HepeBeAEHHBIX PYKOBOJICTB IJISI BCEX YETHIPEX MPOTrPaMM.

Anrnuiickast Bepcusi Bcex pykoBocts o padote ¢ KiCad pacnpocrpansiercst BMmecte ¢ KiCad (pycckue Bepcuu moxyMmeH

TOB TakKXe IpHilaramoTcd -— HpHM.HepeBO,H,LII/IKa).

Bwmecre ¢ apyrumu pykoBoactBamu, KiCad pacripoctpaHsieTcsi BMecTe C IaHHBIM YU4eOHHKOM, KOTOpbIE NepeBeieHbl Ha Ipyrie
sI3bIKH. Bce BO3MOJKHBIE BEPCUM 3TOTO JOKYMEHTa CBOOOHO PACIIPOCTPAHSIOTCS U 3arpy KaloTCs CO BCEMH IOC/IETHIMH BEPCUSAMU
KiCad. 310 pyKoBOICTBO, KaK M JpYTye AOKYMEHTHI CIIPaBKH, JOJKHBI COOTBETCTBOBATH ycTaHOBIeHHOU Bepcnn KiCad n ncrionbsyemoit

margopme.
K mpumepy, Ha Linux 911 (hailyibl OOBIYHO PACIIONATaOTCS B CJIETYIONIUX JUPEKTOPHSIX (B 3aBUCHIMOCTH OT UCIIOIb3YEMOTO IUCTPUOYTURA):

/usr/share/doc/kicad/help/ru/
/usr/local/share/doc/kicad/help/ru

Ha Windows onu B:

<installation directory>/share/doc/kicad/help/ru

Ha OS X:

/Library/Application Support/kicad/help/ru

10.1 JOokymeHTtauus KiCad B UHTepHeTe

Iocrenmioto Beperio nokymeHtarmy KiCad Ha pa3HBIX sI3BIKAX MOKHO HaWTH 10 afpecy http://docs.kicad-pcb.org
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