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naBa 1

BeepneHue B KiCad

KiCad - 310 kpoccmnardopMeHHBI KOMIUIEKC MPOrpaMM ¢ OTKPBITBIM MCXOZHBIM KOJOM, MpeJHA3HAUCHHBI T pa3paboTKu

MEKTPUUYECKUX MPUHIMIHAIBHBIX CXEM M aBTOMATH3UPOBAHHON Pa3BOAKM IevaTHsIX miaT. imenem (sorotunom) KiCad o603Ha-

qacTrcAa MOLLleIﬁ MakeT CIACAYIOIMNX CaMOCTOATEIbHBIX ITPOrPaMMHBIX UHCTPYMEHTOB!

Ha3zpanue nporpamMmsi Onucanue Tunsl 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 popmaTthl Gerber
Gerber
Bitmap2Component ITporpamma co3paHusl KOMIIOHEHTOB *.1lib, *.kicad_mod,
WM TIOCA/I0YHBIX MECT U3 PacTpOBOTO * .kicad_wks
obpa3za
PCB Calculator PacuéT mapameTpoB KOMIOHEHTOB, 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

YKaszaHHbI CrMcoK TMMOB ¢haiinos He NoMoH, OH oTobpakaeT ToNbKO YacTb U3 noaaepxveaembix B KiCad, Heobxoam-

MbIX LSl Ny4Wero NOHUMAaHKs TOro, Kakue doainbl NCNoMb3yTCs KaxXaoi nporpamMmoi 13 naketa KiCad.

B HACTOosALICC BpEMS KiCad moxHO cuuTtaTh JAOCTATOYHO 3PEJIbIM KOMIUJICKCOM IIPOrpaMm, YTOOBI UCIIOIB30BATh JJIA yCHCIHHOfI

pa3pa60TK14 1 CONIPOBOXICHUA CIIOKHBIX NNEYATHBIX IJIAT.

KiCad me HakKJ1aaelBacT OFpaHI/I‘{CHI/Iﬁ Ha pa3Mep J1aThbl, € €ro IOMOIIbIO MOKHO pa3paéaTbIBaTb IJIaThl, COACpKAIIue 10 32 MCHBIX
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CJOEB (CJIOEB METAJUIM3alUM), 10 14 TEXHMUECKUX CJIOEB U A0 4 BCIOMOraTesbHbIX CJIOEB. B CKBO3ZHOM LIMKJIE MPOEKTUPOBAHUS
KiCad no3Bosnisier co3nmath Bee (pailiibl, HEOOXOAUMBIE /ISl IPOM3BOJCTBA TevaTHbIX 1iaT: Gerber-aiibl st poTOIIIOTTEPOB,

(paﬁ)'[bl U1 CBEPJICHUA OTBCpCTMﬁ B IUT1aTax, YCTAHOBKH Ha HUX KOMIIOHEHTOB U JIPYyIrue.

Bynyun 1O ¢ oTKpeITHIM HcXOmHBIM KozoM (smuensupyemsiii GPL), KiCad npencrasisier co0oil MaeanbHblii MHCTPYMEHT [JIsI

MIPOEKTOB, OPHEHTHPOBAHHBIX Ha Pa3pabOTKy JIEKTPOHHBIX YCTPOWCTB C OTKPHITON JOKYMEHTAIIEH.
Homamnss crpanuia KiCad B nTeprere:

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

1.1 3arpy3ka u ycraHoBka KiCad

KiCad pa6otaer Ha Linux, Apple macOS u Windows. [Tocieanioro Bepcrio KiCad MoXkHO 3arpy3uTh MO apecy:

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

BaxHo

CrabunbHble Bbinyckn KiCad cospatotcsi neproamn4eck B COOTBETCTBUM C [1onnTHKOI Bbinycka cTabubHbIX
@ Bepcuii KiCad. HoBble BO3MOXHOCTM NOCTOSIHHO [06aBNsAOTCS B pabouyto BeTKY. Ecnm xoTuTe BOCnonb308aTh-

C$ 3TUMW BO3MOXHOCTSIMU Y NMOMOYb B TECTUPOBaHNM, CKavanTe nakeT nocnenHero HO4HOro Bbinycka As ceo-

el nnatpopMbl. B HOYHBIX BbINycKax MOryT MOSIBNSTbCS OWWMOKM, KOTOPbIE, HANPUMEP, POPMUPYIOT Nioxue

Gerber-cpaiinbl 1 7.0., HO Lenb komaHAabl paspabotumkos KiCad coxpaHnTb paboyyto BETKY NpUrogHoON ons

MCNONb30BaHMS, HACKONBKO 3TO BO3MOXHO Npu paspaboTke HOBbIX OYHKLIMIA.

1.1.1 GNU/Linux

Cra6unbhbie Boimyck KiCad MOXHO HalTH B TTAKETHBIX MEHe/DKepax OOJIbIIMHCTBA qUCTPUOYTHBOB 1o nmeHamu kicad u kicad-
doc. Ecnu muctpuOyTuB He IpeJocTaBiiseT MOCIEAHIOn CTaOWIbHYIO BEPCHIO IPOrPaMMBI, CIIeAyiTe MHCTPYKLUAM Ui COOPKU

HeCcTaOMIbHOM BEpcuu, YTOOBI AHAJIOTMYHO CO6paTI> 1 YCTAaHOBUTHD IMOCJIEJHIOIO CTa6I/IHI>HyIO BEPCHUIO.

B Ubuntu camslii mpocToil myTh AJIs1 yCTAHOBKM HECTAOMJIBHOTO BHITYCKA — UCTIOJb30BaTh PPA u Aptitude. HabGepure cienyioliee B

cBoéM TepmuHare:

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, npocrefiiuii myTh yCTaHOBUTH OoJiee HOBYIO Bepcuio (backports build) KiCad, cienyrormii:

# YcranoButrh 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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# BLIIONHHTbL OOHOBIEHHE M yCTaHOBUTH KiCad
sudo apt—-get update
sudo apt-get install -t stretch-backports kicad

B Fedora camblii mpocToii Iy Th 17151 yCTAHOBKK HECTAOMJIBHOTO BBIITYCKa — MCIOJb30BatTh copr. st ycranoBku KiCad ¢ momornipio

copr HabepHTe B HEM:

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

Takxke, MOXHO 3aTpy3UTh U YCTAaHOBUTH YK€ COOPaHHYIO BEPCHIO, JIMOO HEMIOCPEACTBEHHO 3arpy3UTh UCXOAHBINA KO, CKOMITMIIN-

poBatb 1 ycraHoBuTh KiCad.

1.1.2 Apple macOS

Craounbable Boitycku KiCad st macOS moxHO Haiiti 3z1eck: http://downloads.kicad-pcb.org/osx/stable/

HecrabmipHble HOUHBIE BBITYCKHA MOKHO HalTH 31ech: http://downloads.kicad-pcb.org/osx/

1.1.3 Windows

Cra6unbhbie Boimycku KiCad niiss Windows MoxHO Haiiti 3aech: http://downloads.kicad-pcb.org/windows/stable/

Hounsle Boimycku 1yist Windows MokHO HaWTH 371ech: http://downloads.kicad-pcb.org/windows/

1.2 Mopnpepxka

Ecmm umerorcs HACH, 3aME€YaHuA, BOITPOCHI UJIX ITPOCTO HYKHA ITOMOIIb:

¢ Tlocerute popym
* Tlogxkmouurech Kk #IRC kanany kicad na Freenode

e V3yunre pykoBOACTBA



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 APYIrMMHU IIPOIrpaMMHBIMUA CPEACTBAMU JI NU3TrOTOBJICHUS IEYATHBIX I1J1AaT, KiCad XapaKTEPU3yeTca CBOC-
06pa3HbIM MapHaipyToM MPOCKTUPOBAHUS, B KOTOPOM KOMIIOHEHTbI CXEMbI U ITOCAAOYHBbIE MECTA SABJISAIOTCA, CbaKTI/I‘ICCKI/I, ABYM:A

HE3aBUCHUMbIMK 00bekTamMu. TONbKO TocIie CO3JaHUA CXEMBI, ITOCATOYHBIE MECTA HA3HAYAaIOTCA KOMIIOHCHTaM.

2.1 0630p

Mapuipyt npoektrposanus B KiCad cocTOUT 13 JByX OCHOBHBIX 3a/1a4: CO3[JaHHE JIEKTPUUECKON CXEMBI U pa3MEILEeHUE JJIEMEHTOB

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

1 MHCTPYMEHTHBI AJI UX CO3JaHUA.

Ha pucynke nzo0paxeHa 6J0k-cxema, oroOpakaoimas MappyT npoektupoBanus B KiCad. 3nech oTpaxeHo, Kakue 1ark Heoo-

XOAMMO NPEANPUHATD 1 B KAKOM IMOPAIKE. F;[e BO3MOXKHO, IIO6aBJ'lCHI)I WKOHKH UHCTPYMEHTOB 114 OOJIbIIIEH HarJsigHOCTH.
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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. Co3aHHI0 IOCAJOYHBIX MECT MOCBSIIEH pa3zen Co3iaHne MOcaI0UHbIX MECT 3TOTO JOKYMEHTA.

Quicklib — 3T0 mpuIOKEeHUE, MO3BOJIsTIONIee OBICTPO co3aaBaTh KoMioHeHTH OudoTeku KiCad. Bonee mompoOHas nagopMarys

o quicklib foctynHa 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/JaHMA I1JIaTbl, BOBHUKACT H606X0,£[I/IMOCTL B ,[IO6aBJI€HI/II/I KOMITOHEHTOB CXEMBbI UJIN ueneﬁ, HX NepeEMCIICHUN WU eH.Ié 4ero-

HHUOYb. DTO MOKHO ITPOU3BECTH ABYMs Iy TSAMU: IPH IIOMOILM NPSIMOK MM OOpaTHOW aHHOTALIUM.

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

U3MECHACTCA CXEMA. HpHMaH AaHHOTaluA O6CY)KII216TCH B pasfelie HpHMaH aHHOTaluA.

OOpaTtHasi aHHOTALUS — 3TO MPOIIECC MepeAayn M3MEHEHUI pa3BeIEHHOM NIeYaTHOM IIaThl 0OPATHO B COOTBETCTBYIOIIYIO €i CXEMY.
JIBe OCHOBHBIE MPUYUHBI UCTIOJIb30BaHUsI 0OPATHOW aHHOTAIIMU — 3TO 3aMEHA YacTell KOMIIOHEHTa M BBIBOJIOB. B Takux ciydasx,
YACTH WJIX BHIBO/IBI, BBITIOJHSIIOIIKE OJIHY U TY e (DYHKIIMIO, MOXHO MTOMEHSITh MECTAMU B IIPOIIECCE 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 KIIaBUIIIN.

Oo6a ucnonb3yloTest st yckopenus padotst B KiCad, ncrosb3yst Kj1aBuaTypy BMECTO MBI JJ1s1 BHI30BA KOMaH/I.

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 OTJIMYNH 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 Cnpagka — Crucok

meKyuux KAasuul. .. i Haxmute coyetanue knasui Ctrl+F1:




Hauano pa6otsi ¢ KiCad

8/48

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 U3MEHHTb JTI00YIO FOpsTIyI0 KiiaBuilly, ipous B Menio: Hacmpoiiku — Hacmpoiixu zopsiuux kaagui.

3ameuyaHue

Lanee B NOKyMeHTe, ropsiume knasuwm 6yoyT ykas3blBaTbCA 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 pumep 100aBlIeHHs IIPOBOJHUKA B CXEMe.

JI1s1 MCHIOMIb30BaHUS COUETaHUs KiaBuill, Haxmute “Shift + W™, BbI3bIBast Takum 00pa3om KoMaHay “Pa3sMecTuTh MpOBOIHMK”

(obparute BHEMaHUE, hopMa Kypcopa u3MeHuTcs). [laee, HaKMUTE JIEBYIO KHOTIKY JIJIS1 PACTIONIOKEHH S HAYaTbHON TOUKHY M HaYaJia

YepUCHUA IMPOBOJHHKA.

Hcronp3ys ropsiune KIaBHIIY, IOCTATOYHO HAXaTh [W] 1 uepueHne POBOIHUKA HAYHETCS Cpasy ke, HAUMHasl C TEKYIIE MO3ULINN

Kypcopa.
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naBa 4

Co3paHune anekKTpuU4Yeckux cxem

B sTOM paznesne onucan npolecc co3AaHusl MEKTPUUecKoit cxeMsl ¢ nomolpio KiCad.

4.1

1.

3.

NUcnonb3oBaHue Eeschema

B OC Windows 3amycrute kicad.exe. B Linux Beegure kicad B TepmuHane. OTKpoeTcs IJTaBHOE OKHO MEHeKepa POEKTOB
KiCad. Otcroma nmeeTcst ZOCTYI K BOCBMH aBTOHOMHBIM IIPOr pPaMMHBIM UHCTpyMeHTaM: Eeschema, Schematic Library Editor,

Pcbnew, PCB Footprint Editor, GerbView, Bitmap2Component, PCB Calculator v Pl Editor. YToObl TIOHATb KOTJa U KaKUM

MHCTPYMEHTOM HYXKHO BOCIIOJIb30BaThCsI, 00paTUTECh K MapiipyTy npoekrupoanus KiCad.

table fhome/baranovskiukonstantin/tutoriall/tutoriall. pro
®aiin  lMpocMmoTp HacTpolkn  HcTpymeHTH  Crnpaeka

72 O | |

;| giAiAL

& tutoriall kicad_pcb 42:1; m i/ m m-"’f

,}-f tutoriall.sch

N
8
]
o
i

MpoekT:
‘fhome/baranovskiykonstantinftutoriallftutoriall. pro’

Co3zpaiite HOBBIN npoekT: Paiiy — Hopplii — IIpoekT. Ykaxure ums s daitna npoekra tutoriall. K nmenu daitna
NpoeKTa OyJeT aBTOMATUYECKU JOOABIICHO pacIiMpeHue .pro. BHENHMI BU JUAIOrOBOrO OKHA 3aBUCUT OT UCIOJIb3yeMON
OIEPaLIMOHHON CUCTEMBI, HO B HEM JIOJIKEH MPUCYTCTBOBATh ITApaMETp IS CO3aHKsI HOBOTO KaTajiora. TOT HapameTp J0JI-
’eH ObITh OTMEYEH, KPOME CJIydaeB, KOT/a OTAEIbHBIN KaTaJor IPoeKTa yxke cozaH. Bee (aiinbl mpoekta OyayT XpaHUThbCS

B JaHHOM KaTaJiore.

JaBajiTe HAYHEM C CO3JAHUS NEKTPUIECKON CXEMBI. 3aIyCcTUTe pefakTop cxem Eeschema, 370 nepBasi KHOIKA

CJICBa.
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4. Haxwmwute kHONIKY Hacmpotixu cmpanuypl ﬁ Ha BepXHel aHeJIM HTHCTPYMEHTOB. Y CTAHOBUTE MOAXOAAIMI Pazuep cTpa-
uutibl (A4,8.5x11 w t.1.) u BBeaute Ypok 1 B none Haumenosanue. 311ech, py HEOOXOUMOCTH, MOXHO BBECTH MHOTO Pa3HO#
unpopmanuu. Haxmure OK. Been€HHble 1aHHbIe Oy/1yT BHECEHBI B OCHOBHYIO HA/IIMCh CXeMbl BHU3Y cripaBa. Mcnonb3yiite

KOJIECO IPOKPYTKU MBIIIA 1JIA eé YBEJIMYCHUS. COXpaHI/ITC BECH IPOEKT CXEMBbI: daiia — Coxpa}me.

5. Teneps 106aBUM NepBbI KOMIIOHEHT. HaxkMuTe KHOIIKY Pazmecmurms KOMIOHeHN [: Ha [1paBO¥ [aHeJM HHCTPYMEHTOB.

BrimosiHeHye 3101 XKe q)yHKL[I/II/I JOCTUTraCTCA HaXXaTUEM KJIaBUIIIA 6I)ICTp01"0 Ha60pa KOMaH[J [a] Pazmecmumov komnonenm.

6. HaxxmuTe J1€BOI KHOIIKOM MBIIIN B cepeiMHe JucTa cxeMsl. [losBUTCs1 OKHO Buvibopa komnonenma. Ceidvyac HyXXHO pa3me-
ctuth pesuctop. B nmone ®unbtp BBeanTe R 1uis1 noncka Resistor. MoxHO 3aMeTHTb, UTO HaJ KOMIOHEHTOM Resistor ykazaH
3aroyioBoK Device. DTOT 3arojioBok Device — Ha3BaHKe OMOIMOTEKH, B KOTOPOH PacIONIOKEH JIaHHbBIA KOMIIOHEHT; TAKXKe B

HeH COACPKUTCA MHOKECTBO APYTIUX MOJIEZHBIX KOMIIOHECHTOB.
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Boibop komnoHeHTa (zarpugeHo 2613 anemeHTob)

$Manp:|H
¥ device
R [ Resistor |
R_PACK4 [ 4 resistors Pack ]
R _PACKS [ 8 resistors Pack ]
R Small [ Resistor ]
RELAY 2RT
RRS [ 8 resistors ]
RRS
RVAR
Crystal [ Two pin crystal |
R
OnucaHue
Resistor

Kniw4epble cnoea

m R DEWV

&ﬁDIMEHMTb ~¢5§K

7. JBaxIpl METKHUTE JIEBOW KHOITKOM MBI Ha KOMIIOHEHTE. 3aKPOeTcsi OKHO Boibopa komnonernma. PacronoxuTe KOMITO-

HEHT Ha JIMCTE CXEMBI, Ha)XaB JIEBYIO KHOITIKY MBIIIN B Hy’)KHOM MECTE.

8. Haxmute Ha KHOIIKY JIYIIBI C IUTIOCOM, YTOOBI YBEJINYNUTH KOMIIOHEHT. TaK)KC, IJIA YBEJIMYEHUA W YMEHBIIEHUSA MOXHO
HCIIOJIb30BaTh KoJyieco Mbliv. HaxaTuem u YAEpKAHUEM KOJI€Ca MBI (Cpe}lHﬂH KHOHKa) BBITTOJIHACTCA TOPU30HTAJIBHOE 1

BEPTUKAJIBHOC [TAHOpAMUPOBAHUE.

9. Pacnonoxure YKa3aTeJib MbIIIW Ha/l KOMIIOHEHTOM R v HaxxMuTe KJIaBUILY [I'] . KomnoneHnt HOJIZKEH ITOBEPHYTLCA. 3aMCTI>TC,

HE HY)KHO Ha)KMMATb KHOIIKM MBI Ha KOMIIOHEHTE, YTOOBI IMOBEPHYTDb €ro.
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3ameyvaHue

Ecnu nofl KypcopoM OKaxeTcst HECKONbKO KOMMOHEHTOB, ByAeT nokasaHo KOHTEKCTHOE MEHIO0. Y TOYHEHUE Bbi-
6opa — vacTo BcTpedaeMoe MeHio B KiCad, koTopoe no3sonsieT obpabaTbiBaTtb KOMMOHEHTbI PACMONOXEHHbIe
Ipyr Hag opyroM. B naHHom cnyuae, ykaxute KiCad, 4to Hy>XHO Bbibpatb KoMroHeHT R....

10. Haxxmure npaBoil KHOITKO! MBIIIIM B LICHTP KOMIIOHEeHTa U BhiOepute CBoiicTBa — [IpaBuTh 3HaUeHHE. ... DTOTO Xe pe-

3yJbTaTa MOKHO JOCTUTHYTb, PACTIOJNIOKUB YKa3aTe b MBILIH HAJl KOMIIOHEHTOM M HaxaB KJaBuiy [v]. K Tomy ke, kiaBuina
[e] mpemocTaBut Gojiee MOHOE OKHO penakTupoBanus. OOpaThTe BHUMaHUE, B KOHTEKCTHOM MEHIO, MOKa3aHHOM HUXKeE,

TaKXe OTO6pEDKaIOTCH JAOCTYITHBIE COUYCTAHUSA KJIaBUII I KaXKAO0IO )Ief[CTBPIH.

Qib MNepeMecTUTL KOMNOHEHT R? M
Q*D MepeTallTs KOMIOHEHT =

{?r OpWeHTWPOBaTE KOMMOHEHT

"/ MpaBKa KOMMOHEHTA

"= KonWpoBaTe KOMAOHEHT C 3Ha4YeHne

‘il Y0anMTh KOMNOHEHT Delete C*E 0Bo3Ha4eHe u
Y uentp Ea ?ﬁ’ Mocad.mecTo F
@‘ RS TP TaTre F1 m MpaBUTE B pefakTope BubnuoTek Ctri+E
@\ YMeHBWNTE MaclTab F2 .
(¥ MNepepucoeaTs F3

11. B mosiBuBImeMcs OKHE 3HaueHue noasi 3aMeHUTe Tekyuiee 3Hadenre R Ha [ k. Haxwmure OK.

3ameuaHue
He namensiite none O6o3HaqeHne (R?), 310 ByLeT coenaHo No3xe aBToMaTnyecku. Tenepb, Nog Pe3vcTopoM
6ynet otobpaxeHo 3HayeHue 1 k.

12. JIns pobamiieHus IPYroro pesnucTopa MpocTo MIEIKHUTE JIEBOW KHOIKOW MBIIIU B TO MECTO, TJIE €r0 HY)KHO PaclONOXHTb.

CHoBa ITOSIBUTCSI OKHO Bbzﬁopa KOMNOHeHmaA.

13. BbIOpaHHBIA paHee pe3ucTop Tenepb 0ToOpaxaeTcs B CMCKe UCTOpUH Kak R. Haxmure OK 1 pa3MecTuTe KOMIIOHEHT.
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Boibop komnoHeHTa (zarpugeHo 2614 anemeHTob)

$Manp:“

¥ -- WcTopuAa --
R [ Resistor ]
PSS
adc-dac
analog_switches
atmel
audio
cmosd0oo
conn
contrib
CYpress

¥y ¥ ¥ ¥ v vy v vyw

R

OnucaHue
Fesistor

Kniw4epble cnoea

m R DEWV

&@DIMEHMTE ~¢5§K

14. Ecnm momycTriv OMIKMOKY M XOTUTE yAAIMTh KOMIIOHEHT, HAKMUTE MPABOM KHONKOW MBIIIM Ha KOMIIOHEHTE W BHIOEpHTe
Yoaaume. 310 NeNCTBUE yAAIUT KOMIOHEHT U3 CXeMbl. Takke, MOKHO TOMECTUTb yKa3aTesb MBI HaJl KOMIOHEHTOM U

HaxaTh kaasuily [Delete].

15. Takske MOXHO CO3aTh KOIHWIO KOMIIOHEHTA, UMCIOLIETOCA Ha JIMCTE CXEMbI, PACIIOJIOKUB Ha/l HUM YKAa3aTeJIb MbIIIIN U HA)KaB

KJIaBUIILY [C] YT0oOHI PacIlOJIOKUTh HOBBII CKOHI/IpOBaHHHﬁ KOMITIOHEHT, HA’)KMUTEC JIEBOI KHOMKOH MBIIIIN B HY’KHOM MECTE.

16. Haxwmure rmpaBoil KHOMKOM MbIIIKA HA BTOpOM pesucrope. Beibepure Ilepemaugume. Teperaiyre KOMIIOHEHT U HAXATHEM
JIEBOHM KHOTIKH MBIIIIM PacIONIOKUTE ero. Toro e pe3ybTaTta MOKHO JOCTUTHYTb, PACIIONOKUB YKa3aTes b MBI HaJl KOM-
MOHEHTOM M HakaB KjiaBuiy [g]. YToOsl MOBepHYTh KOMITOHEHT, UCTIOJB3YyiTe KiaBuiy [r]. Knasumm [X] u [y] 3epkaibHO

OTpa)KalOT KOMIIOHEHT.
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3ameuaHue

MpaBas KHoMKa Mbin — lMepemMecTUTb (PaBHOCWILHO HAXAaTWIO KNaBuwWwK [mM]) TakXe SBNsSieTCS NpuemMnemMbimM
BapMaHTOM AN NEPEMELLEHNS YEro-Nnbo, HO ero Nyyle NPUMEHSTb TONbKO Ha 0603HAYEHNSX KOMMOHEHTOB 1
KOMMOHEHTax, KoTopble ewé He coeanHeHbl. Janee bynet nokasaHo, NOYEMY 3TO BaXKHO.

17. OtpenakTupyiiTe BTOpPOW pPe3nCTOp, IIOMECTHB Hall HUM yKa3aTeslb MBI 1 Haxkap kiuaBumty [v]. [Tomensiite R Ha 100.

MoO3HO OTMEHHUTh Pe3ysIbTaT STOr0 PeAaKTUPOBAHMSI, HakaB KOMOMHALIMIO KJIaBuIl [ctrl+z].

18. M3meHute pazmep ceTKu. MOKHO 3aMETHUTb, YTO Ha JIUCTE CXEMBI BCE KOMIIOHEHTHI IPUBA3aHbI K CETKE C KPYITHBIM ILIaroM.
Pa3mep cetku MoxHO Jierko uzmenuts uyepe3 IlpaBast knonka mbimm — CeTka. B o6ujem cayuae, 0ns AUCA CXeMbl

pexomenoyemcs ucnoavzoeams waz cemxu 50.0 mils.

19. [lanee Ham noTpeOyeTcst KOMIOHEHT U3 OMOIMOTEKH, KOTOPAsi MOKET OTCYTCTBOBATH B [TPOEKTAX M0 YMOIYaHU0. Boibepute
nyHkT meHio Hacrpoiiku — MeHezkep 0H0JHOTEK KOMIIOHEHTOB.... B 11an0oroBoM okHe MeHekepa OUOINOTEK
pacrosioxeHs! JBe TabuIbl Ha BKIagkax: [odabHble Onomroteku n budmoreku npoekta. Kaxpaas tabnuia oTBevaer 3a
oTesbHbIN (haii sym-lib-table. YtoOb1 6ubIMOTEKA KOMIOHEHTOB (haiin *.1ib) cTana JOCTYIHOM, e€ HeOOXOIUMO J00ABUTh
B ofiHy u3 tabmui. Eciu daiin GUOIHOTEKH UMeeTCsl Ha IUCKE, HO elIE He MOJAKIIOUEH K MPOEKTY, ero MOXKHO JOOABHUThH
B moOo# u3 ¢aitioB sym-lib-table. Panu npumepa, naiee OyaeT mokas3aH mpoiiecc A00aBieHusi OMOIMOTEKH, KOTopast yxe

“MeeTcs B TaOJIuLE.

20. Tlepeiiaute k Tabiuie npoekra. HaxkMuTe KHOMKY NpOCMOTpa Kataynoros noy tadiuiei. Terepb Hy:)KHO HAWTH MECTO yCTa-
HOBKM cTaHmapTHeIX 6ubmoTtek KiCad Ha komnblotepe. VimuTe nanky /ibrary cofepkaiiyio coTHH (aiioB .dcmu . 1ib.
IompoodyiiTe monckath B C: \Program Files (x86)\KiCad\share\ (Windows)u /usr/share/kicad/library/
(Linux). Korna Haiiére 3Ty nanky, Beioepute u qodasbre oudmoreky MCU_Microchip_PIC12.1ib, a 3atem 3akpoiite qua-
JIOroBOe OKHO.ByJieT noka3aHo mpeaynpexaeHue O TOM, YTO OMOIMOTeKa C TAKUM MMEHEM YXe HPUCYTCTBYeT B OUOJIMO-

Teke, BCE paBHO joOaBbTe. OHA NOOABUTHCSA B KOHel| crniucka. IIIEIKHUTEe MO YHUKAILHOMY MMEHU U U3MEHUTE ero Ha

microchip_picl2mcu. 3akpoiiTe OKHO MeHekepa OudmoTek ¢ momoipio Kok OK.

21. TloBTopuTe maru JoOaBlIeHUsT KOMIIOHEHTa, BHIOpaB Ha 3TOT pa3 OMONMMOTeKY microchip_picl 2mcu BMeCTO OMONMOTEKH

Device. Bribepute n3 He€ komnoHeHT PICI2C508A-1/SN BMecTo KOMIIOHEHTa R.

22. Pacrnionoxure ykazaTeb MbIIIM HaJ KOMIIOHEHTOM MHUKpOKOHTpoJuiepa. [Ipocneaure kak nmoBTOpHbIe HaxaTus [x] u [y]

OTpaXaioT KOMIIOHEHT. OcTaBbTe KOMIIOHEHT OTPakEHHBIM 110 ocH Y Tak, 4ToOs!I BbBOAB GO 11 G1 yka3bBasIM BIIPABO.
23. TloBropuTe maru JoOABIEHUs] KOMIIOHEHTa, BHIOPAB Ha 3TOT pa3 U3 0uOanoteku Device KOMITOHEHT LED.

24. PacronoxuTe Bce KOMIIOHEHTHI Ha JIMCTE CXEMBI TaK, KaK IMOKa3aHO Ha PUCYHKE HUKE.
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:U-7:

o PICL2C508A-ISN o
T LED Ak
= fzfl.l:a.::f:lzl:
[l

L. } [

2 op3 6po | T

-9_3 qu GP1 _9_6”:

=2 GP5 GP2 |2
(¥
%]
=
ol
k2 -

{00

e e

25. Ceituac Hy)XHO co3[1aTh KOMIOHEHT cxeMbl MYCONN3 1is1 TpEX-KOHTAKTHOTO COeAAUHUTENs1. MoskeTe nmepeTu K pasieiy
no HazBaHWeM Co3pnaHre KomoHeHTOoB cxeMbl B KiCad, 4ToOBl y3HaTh, KaK CO3JaTh 3TOT KOMIIOHEHT C HYJIS M 3aTeM

BEPHYTCS1 OOPATHO IS IANIbHEHIIIEl pabGoThI € IUIATOM.

26. Tenepb MOXKeTe Pa3MECTHTB TOJBKO YTO CO3/IaHHBI KOMIIOHeHT. HaxkmuTe KitaBuiily [a] u BeiOepute komrnoHeHT MYCONN3

u3 oudarorexu myLib.

27. Kommonent nosisurcs ¢ Ooosnauenuem — J? u ¢ nojaeM 3nauernue — MYCONN3. Ecan XOTUTE U3MEHUTh €r0 MECTOIIO-
JIOXKEHHE, HAXKMUTE TIPABOW KHOITKOM MBI Ha J? 1 BeiOepuTe [lepemecmums noae (paBHOCUIBHO BBIOOPY KJIaBUIIM [m]).
B03MOXHO 10 3TOro AeHCTBUS OyHeT MoJIe3HBIM YBeIMYnTh MaciTad. [lepemecture J? oa KOMIOHEHT, Kak MOKa3aHO Ha

PUCYHKE HUKE. O0603HaYeHNE KOMIIOHEHTA MOXHO nepeMeraTb CTOJIbKO pa3, CKOJIbKO HYKHO.

~ MYCONN3
[ vce 1.
CINPUT 22—
END _&3
)7

L

28. TpuIiwio BpeMs pa3MeCTUTb CUMBOJIbI TUTAHKS U 3eMJId. HaxkmMute Ha KHONIKY Pasmecmums nopm numanusi = B IPaBod

NIaHeJIM UHCTPYMEHTOB. I MOXHO IPOCTO Haxath KiaBuiy [p]. B okHe BhIOOpa KOMIIOHEHTa POKPYTUTE CIIMCOK BHU3 U

BoiGepute VCC u3 6ubmoteku power. Haxmure OK.
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29. HaxmuTe JeBYyI0 KHOMKY MBIIIN HAJ BHIBOJOM pe3HcTOpa HOMUHATIOM / k, 9ToOBI pacrosnioxuth 3inemeHT VCC. Haxmure
JIEBOM KHOIIKOW MBIIIIM Ha YYacTOK Haj BHIBoIoM VDD MHKpokoHTposuiepa. B paszmene Cnucox ucmopuu n3 okHa Beibopa
komnorerima Beidepute VCC 1 pacroyioxkute ero 3a Beiogom VDD. TIoBTopuTe Mpoliece T00aBIeHUs CHOBA U pa3MeCTHTE
anement VCC Hap BoiBogoM VCC kommonenta MYCONN3. Eciu norpeOyercsi, MOKETe epeMecTUTh Nosie 0003HaYEeHH S

WJIN 3HAYCHMU .

30. TloBTOpUMTE MOCIEIOBATENLHOCTD JIOOABJIEHUsI CUMBOJIOB IIMUTaHMsI, HO Tereph Bbioepute nemenT GND. Paszmecture GND
nof1 BeiBoioM GND kommionenTa MYCONN3. Pazmecture apyroit cumBos GND ciieBa OT BbiBoJa VSS MUKPOKOHTpoOJLIepa.

Cxema JOJI’KHA BBITJIAACTD TEHEPh KaK Ha PUCYHKE HUKE.

B ol S o
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GNp | INPUT R e e
GND |2+
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31. [anee coenquHuTe Bce KOMIOHEHTH MPOBOJHUKaMU. HaxmMuTe KHONKY Pazmecmums nposooHux / Ha MpaBoil MaHeIu

UHCTPYMEHTOB.

3ameyvaHue

BynbTe BHUMATENBHDBI, HE HAXMUTE KHOMKY PasmMecTuts WinHy, KOTopasi pacnonoXeHa TOYHO NOJ 3TOM KHOMKOMA,
HO UMEET HEMHOTO Apyryio hopMy U cuHWiA UuBeT. B paspene LUnHHble coenmHenus B KiCad Byaet pacckasaHo
Kak ucnonb3oBatb UHCTPYMEHT LLnHa.

32. HaxwmuTte J1€BOH KHOIIKOM MBIIIN HA MaJEeHbKHI KPYKOK B KOHIIE BBIBOA 7 MHKPOKOHTpOJUIEpa U 3aT€M Ha MaJIeHbKUIA
KPYXOK Ha BbIBOjie 1 aemenTa LED. JIeBblil 1IeTY0K MBIIIH ITPY YepUYEHMH MTPOBOJHUKA CO3JACT TOUKY M3ruba. Bo Bpems

COCOMHEHHUA BBIBOAOB MOKXHO U3MCECHATH MaciTao.
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3ameyaHue

Ecnun Hy>XXHO nepecTaBuTb COEANHEHHBIE KOMMOHEHTbI, BAXHO UCNONb30BaTh He knasuwy [m] (Tepemectuts), a
knasuwy [g] (INepetaiymnTs). icnonb3oBaHne nepetackmBaHns CoOXpaHUT NPoBOLHblE CBS3M. [pocMoTpuTe Wwar
24, ecnu 3abbinuy, Kak NepenBrHYTb KOMMOHEHT.

GPO AR I

GP1 H—e

33. TloBTOpHUTE 3TOT MPHUEM M COCAVHMUTE MPOBOAHUKAMHE BCE OCTAJIbHbIE KOMIIOHEHTHI TaK, KaK ITOKa3aHO HA PUCYHKE HUIKE.
JIBOVIHBIM IIIETYKOM MBIIIIY MOXHO 3aBEPIIUTD IIPOBOAHKK B JI000M MecTe. Koria npoksia/ika mpoBOIHUKOB OCYIIECTBIISETCS
k cumBosiiaM VCC u GND, npoBOJHUK JI0JKEH MOJKIIOUAThCS K HIDKHEN yacTu 3Hauka VCC U K cepeluHe BepXHel JyacTu

3Hauka GND. ITocMoOTpHTE Ha PUCYHOK HUXKE.
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34.

35.

36.

37.

38.

39.

40.

Tenepb paccMOTPHUM aIbTEPHATHBHBIN ITyTh CO3/IaHMST COEAMHEHNI UCIIONB3YsI METKH. BEIOepuTe HMHCTPYMEHT MapKUPOBKH

A

LCIIH, Ha’KaB KHOIIKY Pazmecmumo ums uenu ( JNOKANbHAA MEeNKa ) === Ha HpaBOﬁ NaHEJIM THCTPYMEHTOB. N HCHOHb3yﬁTe

Kyasumy [1].

HasxxmMure J1eBOi KHONIKO!M MBIIIH B CEPEAMHY ITPOBOJHUKA, COEMHEHHOTO C IECTHIM BBIBOIOM MUKPOKOHTposuIepa. Hazo-
BuTe 3Ty MeTKy INPUT. MeTKa 0cTaéTcs OTIeIbHBIM KOMIIOHEHTOM, KOTOPBIA MOKHO, K IIPUMEPY, IEPEMECTHUTbD, IIOBEPHYTh
WK yaanuTh. YTOOH 1enb 00pelia Ha3BaHHe METKH, OMOpHas TOUKa (B BHIE HEOOJIBIIOrO MPSMOYTOIbHUKA) TOJKHA ObITh

pasmelnieHa HEMOoCpEACTBEHHO Ha IMTPOBOJAE, OO0 Ha BBIBOJIE.

[ToBTOpHTE 3TY MPOLIEAYPY U pa3MECTUTE OPYTyI0 METKY Ha JIMHUU CripaBa OT pe3ucropa HomuHaiom 100 Om. Ona Oyzaer
Tak:xe HasbiBaTbcs INPUT. [IBe METKH, UMEIOIIKE OJIHO U TO K€ UM, CO3/1al0T CBSI3b (HE MPOPUCOBAHHYIO) MEX/TY IIECTHIM
BeBosioM PIC u pesucropom 100 Om. D1oT criocod yaodeH 1ist COeIMHEHNs] MPOBOJOB B CJIOXKHBIX YCTPOMCTBAX, IIe pU-
COBaHHME JIMHUI MOXET B UTOTe NPUBECTH K OMIMOKaM B cxeMe. UToOBI pasMeCTUTh METKY, He00s3aTeIbHO HyKeH MPOBOJ,

MOXHO MPOCTO ITPUCOEANHNATD METKY K KOHTAKTY.

MeTkoil MOKHO TaKke IMPOCTO MOAINUCATh MPOBOJ sl MH(OPMATUBHBIX Iiesieil. PasMecTiTe MeTKy HaJ| CelbMbIM BBHIBO-
nom PIC-a. Beegure umsa uCroLED. HazoBute npoBog Mexay pesuctopoM u LED — LEDtoR. HazoBure npoBoja Mexay
MYCONNS3 u pe3uctopom — INPUTtoR.

Henb3s ncrmonp3oBaTh METKaMU Ha MMPOBOJAAX 3a3€MJICHUS U IIMTAHU A, IIOCKOJIbKY OHU ITO-YMOJTYaHUIO IIOMEYEHBI B COOTBET-

CTBHH C BBIBOJAMM 3TUX IJICMEHTOB.

Ha PUCYHKE HUIKE ITOKA3aHO, KaK JOJI)KEH BbITJIAACTb KOHEYHBIN pe3yabTart.
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Jagaiite Tenepb pa3oepéMcs ¢ He PUCOeIMHEHHBIMU TIpoBogaMu. JII000i KOHTAKT MJIM MPOBOJ, KOTOPHIA HU C YeM He CO-
€/IMHEH, CTAaHeT NPUYMHON NpeaynpesxaeHus, 0yayun nposeper KiCad-om. UtoOs! n30ekaTh STUX MPEayNpekAeHU, HYKHO
pouH(OPMHUPOBATH MPOrPaMMy, U4TO TPOBOJA HE ITPUCOSANHEHBI HAMEPEHHO, JIMOO BPYUHYIO OTMETUTDb Kbl HE TIPHCO-

€IMHEHHBIN TIPOBOJT MJTH KOHTAKT KaK HE IOIKITIOYEHHBIH.
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41. Haxwmure KHONKY Pazmecmumu ¢praz ‘e coedureno Ha [paBOW MaHeJM MHCTpyMeHToB. HaxmMuTe 1eBoil KHONKOU
MBI Ha BBIBOZIAX 2, 3, 4 u 5. Ha HuX nosiBuTCcst X-00pa3Hblil CHMBOJI, 03HAYAIOIIMIA, YTO K HUM HAMEPEHHO He MOJIKTIOYCHBI

IMPOBOAHUKH.

U PICL2C508AL

SRR o S
[

RS = o

i 63 GPO I

e i GPL [0 —

w2 ] gps 6P2 9 %

42. HCKOTOpHe KOMITOHEHTBI UMEIOT HEBUJIUMBIC BbIBOJBI ITMTAHUA. Y100l caeyaTb X BUAUMBIMUA HAXKMUTE HA KHOIIKY Toxa-

3amb CKpblmble 6b1600b! [: Ha JIeBOH NaHeM UHCTPYMEHTOB. CKPBIThIE BHIBO/IBI IUTAHUS AaBTOMATHUYECKH COETUHSAIOTCSA
C LIeTsIMH, KOTOPBIE UMEIOT TaKKe ke Ha3BaHus, Hanpumep, VCC u GND. B ob1mem ciyuae, Hy)XHO CTapaThCsi HE BBISIBIISTH

CKPBITBIX BBIBOJAOB IMUTAHU .

43. Tenepsb HeoOxoauMo noGaBuTh cMMBOJIBL Power Flag, kotopeie ykaxyTt KiCad’y, uro nuranue nonaércs ot Hux. Haxmure
knapuiy [p] u oteiute PWR_FLAG B 6ubnuoteke power. Pazmecture 1Ba Takux cumBosa. [TogcoeqHuTe X K BHIBOIY

GND u k VCC, Kak IIOKa3aHO Ha PUCYHKE HUXKE.

PWR FLAG F”w'ﬁ 'FLAG

GND - veC

3ameuyaHue

970 No3BONMUT U3BEXaTb TUNMYHOIO NPEAYNPEXAEHNS NPV NPOBEPKE CXeMbl: _BbiBoA COEAMHEH C OpyrvM Bbl-
BOAOM, HO He YNpaBnsieTCs HU OOHUM U3 HUX_.

44. VIHoraa ronie3Ho Koe-Tje BCTABUTh KOMMEeHTapuH. [Jo0aBUTh UX Ha CXeMy MOXHO, UCIIOJIb3YsI KHOTIKY Pazmecmumo mekcm
I Ha [IPaBOU MaHEN HHCTPYMEHTOB.

45. Tenepb BceM KOMIIOHEHTaM HY>KHO MPUCBOMTh YHUKaJbHbIe 0003HaueHHs. PakTHUECKH, OOJIBIIMHCTBO KOMIIOHEHTOB BCE

@

em€ Ha3BaHbl R? wm J?. HazHauuTh 0003HAYESHUSI MOKHO aBTOMATUYECKU HaXaB HA KHOMNKY O603Hauums cxemy Ha

BEpXHEW MaHeI HHCTPYMEHTOB.
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46. B okne Ob6o3nauume cxemy Boidepute [1o éceli cxeme U HAXKMHTE KHOMKY O003Hauums komnonermol. HaxMuTe KHOIIKY
3axpeims. OOpaTUTEe BHUMaHHE KaK BCe 3HAKM 7 3aMEHWIMCH MMO3ULIMOHHBIME HoMepamu. Kaxnoe o6o3HaueHHe Tenepb

YHUKaJbHO. B janHOM mpumepe onu noumeHoBanbl R1, R2, U1, D1 u J1.
47. Tenepb MOXHO MPOBEPUTh CXEMy Ha HajMuue ommOoK. HaxxmuTte KHOMKY BulnoaHume npogepky 34eKmpuueckux npagu

NPOEKMUPOBAHUSL ﬂ‘ . 3aTeM HaxXMUTe Ha KHOIIKY Buinoaxums. Byaer cpopMupoBaH oTUET, coaepKaluil MHGOpMAaIUIo
O Hal/ICHHBIX OIMMOKaxX W NpPEeAyNpekIeHUAX, TAKMX KaKk He COeJUHEHHbIE MpoBoja U T.11. JomkHo ObiTh 0 ommbok u 0
MpeAynpexacHuil. B ciyyae Hammums ommOOK MM MPeayNpekIeHA B MeCTe X BOSHUKHOBEHHS, MOSIBUTCS] MaJeHbKAs
3en€Has crpesika. [loctaBbTe ranouky B okomke Cozdame paiin ERC omuéma u HaXMUTE KHONKY Buinoanume eme pas,

YTOOBI MOJTYYUTh OO0JIbIIe UH(OPMAITUH 00 OIIHOKAX.

3ameuaHue
Mpy BO3HMKHOBEHWUM NpeaynpeXaeHns 0 ToM, 4To " TeKCToBbI peaakTop He HaaeH”, nonpobyiTe ycTaHOBUTb
nyTe c: \windows\notepad.exe (Windows) umn /usr/bin/gedit (Linux) B HacTporika KiCad.

48. Hastom pabota co cxemoii 3akoH4YeHa. Ceityac MOKHO co3aath Netlist — aiis crivcka 1enei cxeMbl, B KOTOPOM €IlE HyKHO

"x‘_.-
L |

6y}1€T IMPUCBOUTH NMTOCAAOYHbIE MECTa JId BCEX KOMIIOHEHTOB. Haxwmwure KHOIIKY CgﬁopMup()eamb CNUCOK 1/4671611 Ha

BEpXHeH NaHeM MHCTpyMeHToB. Haxmure Ha kHONKY Cghopmuposams 1 OCTaBbTE UM (paiiia 10 YMOITYAHUIO.

3ameuaHue

CosnaHue cnicka uenel 6b110 HeobxoamMbIM B Npolu/bix Bepeusix KiCad. B nocnenHvx Bepcusix npeaplayLimia
Lar MOXHO NMPOMYCTUTb, & BMECTO Hero BbINoNHUTL MHCTpYMeHTbl — O6HOBUTL NeyvaTtHyto nnarty. Ho B TakoMm
cny4dae Hy>XHO CHa4ana Ha3HauunTb nocago4Hble MecTa O/ KOMNOHEHTOB.

=

49. Tlocne co3ganus (paitia ciMcka 1enei, HAKMHUTe KHONIKY 3anycmumb CvPch  ** Ha BepXHel aHeI HHCTPYMEHTOB.

3ameyaHue
CyliecTByeT MHOXECTBO pa3HblX CNOCOHOB Ha3HAYMTb MOCALOYHOE MECTO KOMMOHEHTY.

* [NpaBas kHomka Mbiwn — CeoncTea — NpaBuTb Nnocan.mecTo [BOMHO Wen4oK No KOMMOHEHTY UK Npaeas
KHomka mblwn — CeomncTtea — lNpaButk cBomncTBa — lNMocan.Mecto

. MHCprMeHTbI - Peﬂ,aKTVIpOBaTb Mons KOMMOHEHTOB YCcTaHoBuTE onumio [Tokasars I/I306pa)KeHMe ro-
cag.mecrta B aunasiore Bb160pa KOMIIOHEeHTa B napamMeTpax Eeschema 1 Ha3HavaiTe nocafoyHble MecTa npun
Bbl60pe HOBOro KOMMOHEHTa A1l AobaBneHus B CXemy

50. CvPcb n03BoJIAET CBSI3aTh BCE KOMITOHEHTBI CXEMBI C ITOcaq0YHbIMU MecTamu 13 ouonoteku KiCad. CpenHsist 061acTh OKHA
COJICPKUT KOMITOHEHTHI U3 cXeMbl. B Heli Beienute D1. B o6actu cripaBa HpeJICTaBIeHbI BCe JIOCTYITHBIE TIOCAI0YHbIe MECTa
(ecnu HeT, TO B JIEBOW KOJIOHKe HaiauTe myHKT LEDs v ménkuaure Ha HEM), TpokpyTtute BHU3 K LED_THT:LED-D5.0mm u

IBaX OBl MEJTKHATE MBIIIKOA HA HEM.
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51.

52.

53.

54.

55.

56.

57.

58.

B03MO>KHO, B 00J1acTH ClipaBa 0TO6pa3I/ITCH TOJIBKO BbI6paHHaH noarpymniia J0CTyIHbIX MOCAA0OYHbIX MECT. Tak MMPpOUCXOAUT
2848

n3-3a TOro, 41o KiCad nbitaercst MPEUIOKUTD MOAMHOKECTBO NMOAXOAANUX MOCAAOYHBIX MECT. Haxaruem HA KHOIIKY '
288

n '{ﬁl MOXHO BKJIIOYaTh WIX OTKII0YaTh COOTBETCTBYIOIINE q)HHprbI.

st Ul BuiGepuTe nocagouHoe mecto Package_DIP:DIP-8_W7.62mm. ns J1 — Connectors:Banana_Jack_3Pin. [Ins RI1 n
R2 — Resistor_THT:R_Axial_DIN0O207 _L6.3mm_D?2.5mm_P2.54mm_Vertical.

Ecmu xoture Y3HaThb, KaK BbITJIAANUT BbIGpaHHOC Mocago4YHoe MECTO, MOKHO HaXaTb KHOIIKY HpOCMomp 6’bl6paHH020 noca-

-
00uHO020 Mecma 'El IS IPEABAPUTEIIBHOI'O ITPOCMOTPA TEKYIIETO MMOCAJ0YHOIo MECTa.

Bcé rotoBo. Tenepb MOXXHO COXpaHUTh cxeMy yepe3 MeHIo Paiin — CoXpaHHTh CXeMy WU C TOMOIIBI0 KHOTIKYU [Ipume-

HUMb, COXPAHUMb CXeMY U NPOOOAIHCUMD.

MoskHo 3aKkpbITh Cvpch 1 BepHYThCS Hazal B peflakTop cxeM Eeschema. Ecnm n3menenus He Obln coxpaHensl B Cvpceb, 310
MOJHO clienaTh ceifuac yepe3 merio Paiin — Coxpanutb. CHOBa co3paiite aiin crnivcka neneit. Teneps aiin cnimcka
1erneil OOHOBJIEH ¢ yYETOM BCeX IOCAJOYHBIX MECT. 3aMeTbTe, €C/IU He HAllJIOCh HyKHOE IT0CaJOYHOE MECTO Il KAKOT0-TO
KOMITOHEHTa, TO €r0 IPUIETCS cOo3aTh caMocTosATebHO. O TOM Kak 3TO cJieiaTh, OyJeT pacCKa3aHo B OJHOM U3 CJIETYIOIIHX

pa3aciioB JaHHOI'O PYKOBO/JCTBA.

3ameyvaHue

Tenepb kaxa0My KOMMNOHEHTY Ha3HA4Ye€HO CBOE NocagoyHoe MecTo. BMecTo cospaHus cnvcka uenen n cnegy-
fOWMX ABYX WAroB, MOXHO BbINonHUTL MHCTpyMeHTbl — O6HOBUTL NeuyatHylo nnarty. B nocnenHem cnyyae,
Pcbnew oTtkpoeTcsi ¢ ananorom O6HOBUTE naaty co cxembi. Haxmute kHonky O6HosuTs raty. Hanee moxeTte
cnepoBath MHCTPYKUMSM 13 pasgena o Pcbnew atoro pykosoacTsa.

[Nepetigute B Menemxkep npoekToB KiCad. 3nech MOKHO BuieTh (hailsl crivcKa 1enei cpean (panaoB mpoeKTa.

®darin cnucka ueneﬁ OIMMCBIBACT KOMITOHEHTBI U COOTBETCTBYIOIIUE UM KOHTAKTHBIE COCITMHEHMA. 9TO, Ha caMOM JeJI€, TCK-

CTOBBIH (paiis1, KOTOPHIA MOKHO JIETKO IIPOCMOTPETh, OTPENAKTUPOBATh WM 00padoTaTh.

3ameuaHue
daiinbl 6ubnuotek (*./ib) ToXe SABNATCSA TEKCTOBLIMU, U UX TaKXe NErko peaakTupoBath U obpabatbiBath.

YT00bI CO3AaTh CITUCOK MaTEPUAIIOB (IlepeveHb 3JieMeHTOB cxeMbl, BOM), mpoiiaute B peaktop cxeM Eeschema v Haxmure

KHOTIKY ChopMUposaims nepeuerv s1emMennos u Mamepuanoe =<4 na BepxHeii maHe; 1M MHCTPYMEHTOB. B Hauaie, B auaso-
TOBOM OKHE HET aKTUBHHIX IUIATMHOB. [IJ1s1 ToOaBIeHNsI IepBOro Ha)xMuTe KHONKY Jlo6aBuTh miarnH. Beioepure * . xs1

(paiin, KOTOPHII XOTeMM OBl UCIIOJIB30BaTh. B TaHHOM citydae HyXHO BBIOpaTh bom2csv.xsl.
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3ameuaHue
Linux:
Ecnu xsltproc oTcyTCTBYET, €r0 MOXHO 3arpy3unTb U YCTAaHOBU C NMOMOLLbIO:

sudo apt-get install xsltproc

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

sudo yum install xsltproc

B OC, npoussogHoii ot RedHat. Ecnv ncnonbsyetcs onepaumoHHas cuctema, OTanyHas oT 3Tux AByX, BOCNONb-
3y/TECHb BCTPOEHHBIM NakeTHbIM MEHEAXEPOM ANs YCTaHOBKU nakera xsltproc.

xsl-gpavinbl xpaHatca B: /usr/lib/kicad/plugins/.

Apple OS X

Ecnu xsltproc oTcyTCTBYET, Er0 MOXHO NErKOo YCTaHOBUTb, Mcnonb3ys Apple Xcode n3 caiita Apple nnm 3arpysutb
1 YCTaHOBWTb €ro C NOMOLLbIO:

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 <kartanor
ycraHoskun KiCad>\bin\scripting\plugins, COOTBETCTBEHHO.

Ha Bcex onepauMOHHbIX CUCTEMaX:

Mo>HO nony4nTb NOCNeaHo Bepcuo bom2csv.xsl n3:
https://raw.githubusercontent.com/KiCad/kicad-source-mirror/master/eeschema/plugins/xsl_scripts/-
bom2csv.xsl

KiCad aBToMaTH4YeCKH COCTABHT KOMaH/y, HANIpuMep:

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

Bo3Mo3kHO TOHAA00UTCSI 106aBUTH pacmupeHus (haiijia, 1Jisi 3TOro N3MeHHTe KOMAH/JHYI0 CTPOKY KaK yKa-

3aHO:

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

J71s1 mosydeHust 6osiee ieTasibHOM MH(OPMaK HAKMHTE KHONIKY Cnpaegka.

59. Tenepb HaxkmuTe KHONKY Cpopmuposams. Daiii (c Ha3BaHUEM KaK y JAHHOTO MPOEKTa) OyIeT PacroyoKeH B MaIlKe Mpo-
exta. OtkpoirTe .csv ¢aitn ¢ momomsio LibreOffice Calc mmu ¢ nomormpio Exel. [TosiButcst OKHO ¢ mapamMeTpamMu IMIIOpTa

IaHHBIX, HaxMuTe OK.

Teneps BCE roTOBO, YTOOBI IEPENTH K pa3ieny TPaCCUPOBKH IT€YaTHBIX IUIAT, KOTOPBII MPeACTaBIIeH B cileAyomei yacti. OqHaKko

nepea 3Tum )laBaI;'ITC 6LICTpO paccMOTprM, KaK COEIUHATDL BBIBOIbl KOMIIOHEHTOB, UCIIOJIb3YyA HINHY.



https://raw.githubusercontent.com/KiCad/kicad-source-mirror/master/eeschema/plugins/xsl_scripts/bom2csv.xsl
https://raw.githubusercontent.com/KiCad/kicad-source-mirror/master/eeschema/plugins/xsl_scripts/bom2csv.xsl
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4.2 LLUuHHbIEe coeanHeHuns B KiCad

I/IHOFIIa BO3HHUKACT HCO6XO)]I/IMOCTL B COCJMHCHNHN HECKOJIBKUX IMOCJICA0OBATEIbHBIX BHIBOJAOB KOMIIOHECHTA Ac HEKOTOPBIMU [1pY-

TMMH TOC/IeIOBaTeIbHBIMU BBIBOJAMU KOMIIOHEeHTa B. B aTom CJIydac€ JOCTYIIHBI IBa BapuaHTa: yikKe paCCMOTpCHHbIﬁ METOI HC-

II0JIb30BAHUA METOK WJIM METO/ IIMHHBIX COC}IHHCHHfl. HaBaﬁTe paccMOTpUM TENEPh BTOpOfI.

1.

10.

IIpencraBbTe, YTO €CTh TPU 4-KOHTAKTHBIX Pa3bEMa, KOTOPBIE HYXKHO COEAMHUTh BMECTE KOHTAKT K KOHTakTy. [Ipiumenure
Croco0, UCTIONB3YIOMUI MeTKU (HaxkmuTe KiaBuiny [1]), 4ToOb mpucBouTh METKY 4-My BhiBOIy pazbéma CONN_1. O60-
3HaubTe 3Ty MeTKy al. Teneps HaxmuTe KiaBuiny [Insert], 4ToObI MOBTOPUTH MpPEAbIAYIlEe ACHCTBUE MO OTHOIIEHHUIO K

cnenywoueMy Boioay (PIN 3). 3ameTbTe, METKa aBTOMaTUUECKU U3MEHMJIACh HA a2.

. HaxmuTe kiaumty [Insert] eme nsa pasza. HaxaTtue kinasumm [Insert] aHanoruuso onepauyu I[losmopums nocaedtee Oeli-

cmeue 1 9TO OYUCHD I0JIE3HAA KOMaH/la, KOTOpasaA MOKET 3HAYUTEJIbHO 00JIErYUTh pa60Ty.

IToBTOpHTE TO XK€ camoe aercTBUe (MprucBoeHne MeTKK) st pa3bémoB CONN_2 u CONN_3. [lanee, npu pa3padoTKe Iie-
YaTHOM IJIaTHI, OBUTO ObI BUIHO, UTO TPU Pa3bEMa COeIMHEHHI JIpyT ¢ Apyrom. Ha pucyHke 2 nmokazaH pe3ysibTat npojieJaHHON

pa6OTI)I. Y008I npuaaTb CXemMe 00Jiee ICTETUUHBII BU/l, MOKHO BBIIIOJIHUTD ClIeayloliee: ¢ IOMOIIbIO MHCTPYMEHTOB Pazme-

N h,)

cmums 8600 npoeot)nmca 6 WUHY u Pazmecmumuo 6600 wiinvl 8 wuHy \ HOMNOJIHUTL CXEMY KaK ITOKa3aHO Ha pUCYHKE

3. OaHako, yurure, 310 6yaeT Hea(p(PEKTUBHO /TSI IEYATHOM TJIATHL.

Hy’XHO OTMETHTb, YTO KOPOTKHI MPOBOJI, COEAMHEHHBIN C BHIBOAAMHU (PHCYHOK 2), COBEpILEHHO He obs3aresneH. PakTude-

CKH, METKH MOXHO OBLIO HAHECTHU MMpAMO Ha BbBIBOIBI.

JlaBaiiTe poiBUHEMCS €I1I€ Ha OJIMH ILIar BIIEPEN U MPEIIONI0KUM, YTO uMeeTcs 4eTBEPTHIN pazbeM CONN_4, MapkUpOBKa
BBIBOJIOB KOTOPOTO MOYeMY-TO HeMHOro otinuaercs (bl, b2, b3, b4). Celiuac Hy>KHO COEUHUTD WUHY A C WUHOU b KOHTAKT
K KOHTAKTY ¥ cIeJIaTh 3TO Oe3 UCIIONh30BaHUS MaPKUPOBKH BHIBOIOB (KOTOPasi TAKXKe BOZMOXKHA), a UCTIOJNb3YsI MAPKIPOBKY

IIMHBI — KaKIOW IIIFHE 110 METKeE.

Ioaxmounte u mpomapkupyiite CONN_4, Mcrosb3yst MeTo]] HaHeCeHUsI METOK, OITUCAHHBIN Bbiie. O603HaUbTE BHIBOAIBI b1,
=

b2, b3 u b4. IloaxiounTe BHIBOIBI, UCTIONb3YSl MHCTPYMEHTHI Pazmecmums 6600 Npo8OOHUKA 8 WUHY u Pazmecmumy

WuHy / (cM. pucyHOK 4).

IMomectute meTky (kiaBuiia [1]) Ha mmHy pazbema CONN_4 u HazoBute e€ b[1..4].

[Tomecture meTky (ki1aBuuia [1]) Ha npeapAYyIIYIO IIMHY a U HAa30BUTE €€ af I..4].

. Teneps MoxHO coenuHUTH MIMHY [ 1..4] ¢ muHOi b[1..4], uconb3yst MHCTPYMeHT Pazmecmumo wuny / .

Ipu coequHeHNN ABYX IIMH BMECTe, BBIBOJ al OyIeT aBTOMaTUYECKU COeTMHEH ¢ BHIBOJIOM b1, a2 OynmeT coequHEH ¢ b2 u T.

. PI/ICYHOK 4 IIOKa3bIBA€T, KaK JOJIZKCH BBII'IAICTH KOHEYHBIN pe3yabTart.

3amevaHue

Onepauusi lMosTopuThb rnocneaHee nericteue, Bbl3BaHHas HaxaTtvem knasvwm [Insert], MoxeT 6biITb BecbMa
yCMEeLWHO NpUMEeHMa Npy NepUoamMyeckn NoBTOPSIIOWMNXCS AENCTBUAX. Hanpumep, KopoTkme npoeoaa, coeau-
HEHHbIE CO BCEMM BbIBOLAMMW HA PUCYHKE 2, 3 1 4, MOryT ObITb pasMelLeHbl C UCMONb30BAHUEM 3TOW onepaLmu.
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11. Omnepauus Ilosmopumse nocaedrnee Oeticmeue, BbI3BBaHHAS HA)KaTUEM KJIABUINM [Insert], MOXeT Takke 4acTO MPUMEHSITHCS

TP MHOKECTBE ITOCJIEN0BATEIbHBIX BBI30BOB MHCTPYMEHTA Pazmecmumo 6600 npoeoanmca 8 WUHY

2 3 4
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naBa 5

MpoekTUpoOBaHMe nevYyaTtHOU nnaThl

HpI/IHUIO BpeEMA BOCIIOJIb30BATbCA Q)aﬁHOM CITHCKA LIeTe JJId TOTrO, 4TOOBI BHIIIOJIHUTD TPaCCUPOBKY MeYaTHOH IUIaThl. DTO aciaa-

eTcs1 IPU TIOMOLIM MHCTpYMeHTa Pcbnew.

3ameyvaHue

Ecnwn 6bina ncnonb3oBaHa komanaa O6HoBuTL neyatHyro naary B Eeschema, Het HE06X0AMMOCTY CO3aaBaTh CrMCOK
Lenen 1 BbINONHATL NATbIA Wwar. Cernyac MOXHO PacnonoXuTb NOcCaAoYHbIe MecTa Ha nnare, Kak ykasaHo B warax 6 u
7, a panee, HACTPOMUTL NapaMeTPbl INCTA 1 NpPaBmia NPOEKTUPOBAHNS, BbIMONHMB WwWarkn 2...4.

5.1 WUcnonb3oBaHue Pcbnew

1. B menemxepe npoektoB KiCad HaxMuTe KHOTIKY Pedakmuposams neuamnyio naamy h. (Penaktop neyatHbIX 1JIar).
Tax:kxe, MOKHO BOCHOJIb30BAThCS aHAJIOTHYHOW KHOIIKOW MaHeIn MHCTPyMeHTOB Eeschema. OTkpoetcst okHO Pcbnew. Ecim

HOSIBUTCSI COOOIIEHHe 00 OIMOKe, B KOTOPOM T'OBOPUTCS, UTO *.kicad_pchb-aiin emg He cyimecTByeT — pocTo Haxmure Ja.

2. Hauném c BBOoga HekoTopoi nHdopmaimu o cxeme. Haxmure kHonky Hacmpotiku cmparuiybl ﬁ Ha BepXHEW IMaHen

WHCTPYMEHTOB. Y CTaHOBUTE NoAXoasuwid Pazmep crpanuusl (A4, 8.5x11 v T.11.) u BBeauTe B osne Haumernosarue — Tutorial
1.

3. Xopolas MBICJIb — HAYaTh C YCTAHOBKY pa3Mepa 3a30pa U MHHHMAJIbHOM IIHPHHBI JOP 0KKH (IIPOBOJIHKUKA), 32]1aB TEM
caMbIM TpeOOBaHMsI CBOETO TPOU3BOUTEIS MIEYATHBIX I1aT. B 0611em cirydae, JocTaToYHO YCTaHOBUTH 3a30p 0.25 M IIMPUHY
nopoxku 0.25. Beibepure myHKT MeHI0 Y ctaHoBKH — IIpaBuia npoektupoBanus. [lepeiinute Ha BKIaaky Pedaxmop
Kaaccos yeneti. VI3MeHnTe 3Ha4eHNE B 11oJie 3a30p BBEpPXY OKHa Ha 0.25 u 3Havenue B nosie lupura ooposcku Ha 0.25 Kak

TMOKa3aHO Ha pUCYHKE HUKE. Pa3MCpI)I 3[1€Ch YKa3aHbl B MUUIMMETPaX.
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PefakTop knaccos Uened | OBWwWe NpaBvia NpoekTUPOBAHUA
Knaccel Lienei:

3azop | lUupuHa fOpoXKHK| lnaMeTp nepex.oTe. | CBepno nepex.oTs. | lIHAMeTp nepex.MUKpooTE. | CEEpno nepex. MMKpooTE.
Default 025 |0,25 0.6 0,4 0,3 01
Nob6aenTe VaannTe CABWHYTL BEEDK

4. Tlepeiiaute Ha BKIAAKY OOujue npasura npoekmuposanusi  ycranopure Munumanohyio wiupuny oopooicku 0.25. Haxmure
KHOMKY OK,, 4TOOBI TPUMEHNUTh BHECEHHBIE U3MEHEHH S U 3aKPBITh OKHO [Ipaska npagu npoeKmupo8anisi.

e

5. Teneps MOXKHO UMNIOPTUPOBATSH (haill CIUCKA LieNel, ecli OH yxke co3faH. Haxmure knonky Cuumams cnucok yeneii

Ha BepXHel naHeim uHcTpyMeHToB. Ecii ¢ momonpio Eeschema yike Obu1 coznan aiin crivcka neneit tutoriall.net, To oH

Oyzer ykasaH B noisie @aiin cnucka yeneii. Haxmure kHonky IIpouumams mexkyuuii cnucox yeneii. 3aTeM HAKMHUTE KHOIIKY

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

7. HCpeMCCTI/ITe KOMITOHEHTBI B LICHTP revatHoi riatel. Eciu HOTpe6y€TC§[, MOXHO YBECJIUYUTL WM YMEHLIIUTH Maciirad

IpAMO B IIpoLIecce NEpEMEUICHU A. H_léJ'IKHI/ITe JIEBOM KHOIIKOW MBIIIIN IS 3aBEPIICHUS.

8. Bce KOMITOHEHTHI CBSI3aHBI MEKIy COOOM TOHKMMU JIMHUSIMHU, HA3hIBAEMBIMH He TIPHUCOEIMHEHHBIMHU CBSI3sIMH (ratsnest). Yoe-
L= o

JUTECH, YTO KHOIIKA HOK(13LZMb/CKpblmb éce cea3u = & HaxaTa. Takum 06pa30M MOXHO YBUICTb JIMHUU, CBA3BIBAIOIIINC

BC€ KOMIIOHCHTHI.

9. Kaxaplil KOMIIOHEHT MOKHO MEpEeBUraTh, PacloOKUB HaJ HUIM Kypcop M Haxas KiaBuily [m]. Haxmure neBoi KHOM-
KO MBILIN TaM, rje Obl XOTEJM ero pa3MecTuThb. Takxke, MOKHO BbIAEIUTh KOMIOHEHT, IIEIKHYB JIEBOM KHOIKOW MBIIIU 1

MepeTaluThb €ro. HepeIIBI/IHI)TC BCE KOMITOHCHTEHI TaK, YTOOBI MUHUMU3HUPOBATH YUCIIO nepecequI/Iﬁ COC,HI/IHCHI/Iﬁ.
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10.

1.

13.

MYCONN3

IE LT L

3ameTsTe, uTo OAMH KOHTAKT 100-0MHOTrO pe3ucTopa COeUHEH C 1eCThIM BhIBOJOM KomnoHeHTa PIC. Do pe3ynbTat Hc-
T0JIb30BaHHU S METO1a MAPKUPOBKH, IPUMEHEHHOTO MPU COSMHEHUH KOHTAKTOB. METKH 4acTo MpeoUYTHTEbHee PealbHbIX
MPOBOJIHUKOB, IOTOMY UTO OHH JIEJIAI0T CXeMy 0oJiee aKKypaTHOM.

Ternepb MOCTPOUM KOHTYP IeyaTHo# riatsl. Beidepure Konmyp naamut (Edge. Cuts) 13 BHINAAIONIEr0 MEHIO B BEpXHEH MaHe-

Jp—
1
1 ] o
JI THCTPYMEHTOB. Haxxmure KHOTIKY Jobasume epaghuueckie AUHUL UAU NOAUZOHBL Y=== Ha IIPABOY MTAHEIN HHCTPYMEHTOB.
[TpoBeauTe TMHUIO IO KOHTYPY IUIATHI, HAKKUMAs JIEBOI KHOTIKOM MBIIIH B KKJOM YTy U He 3a0y/IbTe OCTaBUTh HEOOIIBIIOH

3a30p MEX/1y 3eJIEHBIM KOHTYPOM M KOHTYPOM I1€4aTHOH IUIaTHI.

:_'.!': e . - -f- &
[] Edge. Cuts : 'r‘". j:;

—=fu— | | 111

. Hanee noaxJ/ouMM Bce MPOBOAA, KpoMe 3a3eMiieHus. Ha HuskHeM MeHOM ciioe 1uiaThl (Ha3siBaeMoM B.Cu) co31aiuM 3eM-

AAHYIO 30HY U TAKUM 06pa30M COC€IMHUM BCE 3a3€MJIAIOIINE MTPOBOJAHUKU B OJJUH.

Ceituac He06X0JUMO BHIOpATh CJIOH, HAa KakoM Oyaem padotats. Bridepure F.Cu (PgUp) n3 BHINaaIoIero MeHIo B BEpXHEH

MaHEeJIM UHCTPYMEHTOB. DTO BEPXHUI CJION MEJIN.
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HacTpohkn Pazmepwl  VHCTpyMeHTe  MNpaewna NpoeKTWpoBaHWA Cnpaeka

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, CIeIaTh 4-CIIOWHYIO IeYaTHyIo Iuiaty, Betoepute Y craHoBkH — HacTpoifika cjio€B 1 m3MeHnTe
Meonwie caou Ha 4. B tabnunie Crou MOXHO IEPEUMEHOBATH MX U PEIIUTB, JUIsl Yero OHU OyIyT UCHoNb30BaThes. OOparute

BHMMaHHWe, HACTPOWKH OYEeHb yI0OHO 3a1aBaTh C MOMOIIBIO MEHIO | pynnuposka cAoés.

15. Haxwmure kHOTIKY Tpaccuposamv 0opodicku \-\ Ha MPaBOH MaHeIM UHCTPyMEHTOB. HaxMuTe J1eBOil KHOMKOW MBIIIY Ha
BbIBOA 1 OT JI W npoBenuTe JOPOXKKY K KOHTAKTHOM IUIomaake R/. 3aBepiuure JOPOKKY ABOMHBIM IeTYKOM Mbliiu. [u-
p¥HA 3TON JOPOXKHU To-ymomdanmo OyzaeT 0.25 mm. M3MeHUTh 3Ty MIMPUHY MOKHO C TIOMOIIBIO BHITAHAIONIET0 MEHIO B
BEpXHEel MaHem MHCTPYMeHTOB. O0paTuTe BHUMaHKE, YTO MO-YMOJTYAHHIO JOCTYITHO TOJIBKO OJIHO 3HAUEHHUE IS IMPHUHbI

JTOPOKKH.
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darn lMpaeka MpocmoTp PasmecTwTe TpaccWpoeaTe HacTp

AR AN = & aaac

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

16. Ecnu noHagoOuTcst Ooubliie 3HAUYSHUH IS IUPHHBI JpOXKeK, npoiiaure Y cranoBkn — IlpaBmia npoekTupoBanuss —
Oo6mue npaBuIa MPOEKTHPOBAHNS 1 B IPABOM HM)KHEM YIJIy 3TOrO OKHA 100aBbTe JTI000e pyroe HyKHOe 3HAYeHHe IITH-
puHslL. [Tocie 3Toro craHeT BO3MOKHBIM U3MEHSATh 3HAUEHHE IMPUHBI JOPOKEK M3 BHINAIAIOIETO MEHIO BO BPEMsI Pa3BOJKH

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 kiacc power (BbiOepute

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

18. YtoObl M3MeHUTD pa3mep ceTk, BbinoHuTe IlpaBas kHonka mpimm — CeTka. MOXHO BHIOpPATh MOAXO/ISAIINIA pa3Mep

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

19. TIoBTOpUTE 3TOT HPOLIECC O TeX IMOP, MOKa BCE MPOBOAHUKY He OYIyT pa3BeleHbI, 32 HCKIIOUEHUEM TPEThero BEIBOAA J1.

ITnara JOJIKHA IPUHATD BUJL KaK Ha PUCYHKE HUIKE.

uCtaLER . IMFLUT

.,
[y
L=
m
o
1
-l
=]
=
1
0
o
=

IRE LT

20. [laBaiite Tenepb MPOBEAEM AOPOKKY C OOPATHOM CTOPOHBI IIeYaTHOM IU1aThl. Beidepure B.Cu U3 BBINAJAIOIIETO MEHIO B BEPX-

21.

Hell naHeJu UHCTpyMeHTOB. Haxkmute KHOTIKY Tpaccuposamv 00podcKu \. Hapucyiite 1OpoXKy OT KOHTaKTa 3 KOMIIO-
HeHTa J1 k koHTakTy 8 komnoHeHTa Ul. Ha camom zieie, B HaieMm city4dae He 00s13aTeJIbHO STO JeJIaTh Il 3eMJISTHOU e

(GND). O6paTtute BHUMaHKE, KAK U3MEHUJICS IIBET JIOPOKKH.

HN3meneHue cJjiost mpu nepexoje oT BbiBoaa A k BbiBoay B. B mporecce mpoBeneHnst JOPOKKH, MOKHO CMEHHUTh
CIIOW MeZd, pa3Melias NepexoaHoe oTeepcTre. Bo BpeMst mpoBeeHus JOPOKKH MO BEPXHEMY CJIOI0 MEH Ha)XMHUTE IPaBYIO
KHOIIKY MBIIIY 1 BbIOepUTe Pazmecmums nepexoonoe omeepcmue WA IPOCTO HAKMUTE KJIABUILY [V]. DTO O3BOJIUT IEpeiTH

Ha HIDKHUW CJIOW M 3aKOHYUTD HOPOKKY.
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4N OTmeHa

% 3aKOHYUTh JOpOMKKY

¥ Buifpath cioli 1 pasMecTUTE Nepex.oTE.

N MepekNioYMTe NoNOMEHWE [ OPOMHKKNA

% BriGOp WWWPWHE [ Op oMK

--[] YOanMTe

r YCTaHOBWTL hnar
LeHTp

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

®\ Bribop macwTaba

=% Bubop ceTkn

45 3arpuiTe

T, I ]
22. Ecny noHagoOUTCs IPOCMOTPETh ONpPeAeIEHHYIO LIelb, HUKMUTE KHONKY [looceemia yenu 1 MPaBoOii aHeJN UHCTPY-
MeHTOB. HaskmuTe JIeBOi KHOITKO MBIIIY Ha BBIBOJ, 3 KoMMoHeHTa J1. Cama JOpOKKa U BCe COeAMHEHHbIE C Hell KOHTaKTHBIE

IJIOAJKHU ITOJACBETATCA.

23. Teneps coearHNM 3eMJISIHOU cioi co BceMu BbiBogamu GND. Haxmute kHOIKy /lo6asums 30Hbl B IPaBOI MaHENIN WH-
cTpyMeHTOB. Hy)KHO Ha4epTHTh MOJMIOH MO KOHTYPY IUIAThl, TO9TOMY HAXMHTE JIEBOM KHOMKOHM MBIIIM TaM, Il HyKHO
pa3MecTUTh OJIMH U3 YIJIoB. B nosiBuBILIeMcs auainore ycranosute Coedunenue konm. na. B Tepmopasepyska n Haxnow kom-

mypa B Jhoooii n Haxvute OK.

24. CospaiiTe MOJUTOH MO KOHTYPY IUIAThl, HAXKMUMAs JIEBYIO KHOMNKY MBIIIM B KaXJIOM YIJy AJI MOBOpOTa. JIBOIHBEIM Iiemy-
KOM MBIIIY 3aKOHYHUTE MPSIMOYTOJIbHUK. HaskMuTe MpaBylo KHOIIKY MBI BHYTPY TOJIBKO YTO CO3/IaHHON 30HBI. BriOepure
KoMaHAy 3oubl — 3aaumpe écé. Ilnara Oyner 3amoiHeHa BHYTPU 3€IEHBIM LIBETOM U NPHOOPETET B IMPUMEPHO KaK Ha

pHUCYHKe:
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uCtoLED INFUT

Mei- [D1-FadZ)

P 1C120508A-1/5N

INPUT1aR

MYCONNJ

.| PUTiER

[BE LT 1l

25. 3amyctute NpoBepKy MpaBWII NPOEKTUPOBAHUSA, HAKAB KHOIIKY BblnoaHums npoeepky npasun npoeKmuposanus :‘ Ha
BepxHeii nanenu nHcTpyMeHnToB. Haxmure Cmapm DRC. Oum6ok He 10/kHO ObiTh. Haxmute Ha Cnucok He noocoeourén-

Hoix. He noicoeqUHEHHBIX IOPOXEK He J0JDKHO ObiTh. Hakmute OK, uTo0bI 3aKphiTh Auasor Kowmpoas DRC.

26. Coxpanurte daii neyaTHoi miatel, BbiOpa Paiijg — CoxpanuTts. [y npocmotpa mwiatel B 3D-Buae Haxmute IIpocmoTp

— 3D Bua.
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27. TlepetackuBasi MBIIIb 110 KPYTY C HA)KaTOM JIEBOW KHOIKOM, MOKHO IMIOBOPAYMBATh NEYaTHYIO IUIATY.

28. IIpoekTrpoBaHUE IUTAThl 3aKOHYEHO. Terneps Hy:KHO cO31aTh Bce HeoOxomumble Gerber-haiiibl UTsl MOCIIeYIei OTIIPaBKY

IMPONU3BOAUTEIIIO.

5.2 CospaHue Gerber-cpannos

3aBepivB pa3paOOTKy MeYaTHOM IIAThI, MOKHO co31aTh Gerber-aiiibl 17151 KaXkJI0ro 1051 ¥ OTIPABUTH UX HA TIPEIOUYTUTETLHBIN

3aBO/] IO MPOU3BOACTBY MEYATHLIX IUIAT IJIA €€ M3rOTOBJICHUSI.

1. U3 meneqxepa npoektoB KiCad oTkpoiiTe peJakTop neyaTHslX miaT Pchnew.

2. Haxwvute B Merio ®aitn — Yeptuth. Bridepure Gerber, kak opmaTr yepueHUs M YKAKHUTE MAIKy, B KOTOPYIO HYXHO

nomMectuth Bee Gerber-aiipl. 3aBepiiuTe onepanuio HaxaTHeM KHONKN Yepmuma.

3. Jlnst co3nanus aiina cBepioBKH, B Pchbnew cHOBa BbiOepuTe NYHKT MeHIo Paitan — YepTHTh. 3HaueHUs MO-yMOTYaHHIO

HaM 1noaxogAT.

4. Huxe ykaszaHbl CJIOM, KOTOpPbIE HYKHO BbIOPATh JJIs1 CO30aHMs OOBIYHON IBYXCJIOMHOM ILIATHI:
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Caoi

HazBanmne caos B KiCad

Pacmupenue

Gerber-gaiura

Pacmupenue
Gerber-daiiia ¢
BKJIOUEHHOH ONIMERn
”Ucnoan3oBath Protel

pacumpenus ainnop”

I1J1aThI

Huxuuii ciiont megu B.Cu .GBR .GBL
Bepxuwuii cioit menu F.Cu .GBR .GTL
BepxHwuii cioit Macku F.SilkS .GBR .GTO
ménkorpagpuu

HuxHuil cinoit Mmacku B.Mask .GBR .GBS
TIPUTIOS

BepxHwuii cioit Macku F.Mask .GBR .GTS
MIPUIIOS

Ci10ii KOHTYpa NeYaTHOI Edge.Cuts .GBR .GM1

5.3 Wcnonb3oBaHue GerbView

1. Jna nmpocMotpa co3gaHHbx Gerber-caitioB nepeiigure B MeHemxep npoekToB KiCad u Haxmute kHonky GerbView. B

BBINA/IAI0IIEM MEHIO Ha BepXHEH IaHeM WHCTPYMEHTOB WM B MEeHekepe cno€B Beibepute Caoii epaguru 1. Temeps Ha-

“-‘ 2
xmMuTe B MeH0 Paiii — OTKpbITH (haiin(bl) Gerber wim npocTo HAKMUTE KHOIKY . BeiGepuite Bce co3/1aHHbIE paHee

Gerber-caiinsl 3a oquH pa3. OOpaThTe BHUMaHUE Ha TO, KaK BCE CJIOW PACIIOJIOKUIUCH IPYT HAJl IPYTrOM.

2. ®aiinpl CBEpIIOBKU OTKPHIBAIOTCS C MTOMOIIBI0 KoMaHasl Paiii — OTKphITh (haitia(s1) cBepaoBknu Exellon.

3. Hcnons3ysi MeHeIKep CJIOEB WM MEHIO CIIpaBa MOXHO BHIOpATh KaKHe CJIOM HYKHO TIOKa3bIBaTh, a KaKue HeT. BHUMAaTe IbHO

MIPOCMOTPHUTE KaKJIbIiA CJION Iepest OTIIPABKON €ro MPOU3BOANTEIO.

4. YupasieHue 0TOOpakeHUEeM BbIMOJIHAETCS 0J00HO Pcbnew. Ileuok mpaBoi KHOMKK MBIIIN Ha paboveit 001acTH U B IO

MeHI0 Cemka MOXHO BHIOpATh JAPYTrOi IIar CETKH.

5.4 AsTOMaTM4yeckasi TpacCMpoOBKa C NMOMOLLbI CBO6GOAHOIro TpaccupoB-

wuka FreeRouter

TpaccupoBKa IIaThl BPyYHYIO — 3TO OBICTPO ¥ YBJIEKATEIbHO, OIHAKO JJIS TUIAT C OOJIBIIUM YKUCJIOM KOMIIOHEHTOB MOKET BO3HHUK-

HYTb K€JIaHUE BOCIIOJIb30BATbCA aBTOTPACCUPOBIINKOM. 321HOMHI/ITC, CHavaJla HY’)KHO pa3BeCTH HanOoJiee OTBETCTBEHHBIE TpPacChbl

BPYYHYIO, a4 3aTEM BbI3bIBATh aBTOTPACCUPOBIIUK, YTOOBI J0€J1aTh OCTAJIBHBIC Cbpal"MeHTI)I. Bero 3aJa4y BXOAUT IIPOKJIaAKa TOJIbKO

He pa3Be/IEHHBIX Tpacc. B naHHOM cily4ae Oy[eT MCIoJb30BaH ceTeBoi aBToTpaccupoBik FreeRouter.

3ameuyaHue

FreeRouter - 310 java-npunoxeHue ¢ oTKpbITbIMUA UCXOOHBbIMU KogaMu. Ha aaHHbIn MoMeHT, FreeRouting noctyneH B

BuIe bonee-MeHee NOXOXMX KOMUIA, KOTOPbIE MOXHO HalATK B MHTEPHETE Mo 3anpocy “freerouting”. MoXHO HaiTh kak
NCXO[HbIe Kobl, TaK U NpeasapuTensHO cobpaHHble java-nakeThbl.
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1. U3 Pcbnew Bribepute Paiin — Ixenopt — Specctra DSN u coxpanute daiin kyna-andynp. 3amycrure FreeRoute n

HaXMHTEe Ha KHOIIKY Open Your Own Design, BeIOepUTe CO3IaHHBII dsn-(haiii 1 3arpy3ure ero.

2. FreeRouter nmeeT HeCKOBKO (DYHKIIMI IJTs1 pyYHOH 1 aBTOMaTHUYECKOH TpaccupoBKH, KoTopeiX y KiCad moka vet. FreeRouter
padoTaeT B IBa OCHOBHBIX 3Talla — BHaYaJIe TPACCUPOBKA IUIATHl U 3aTeM e€ onTumu3anus. [lonHas ontumusanys 3aHIMaeT

MHOI'O BpEMEHU, OJHAKO e€ B JII00OK MOMEHT MOKHO OCTAHOBHUTD.

3. Bbl MOXkeTe HauaTh aBTOMATHUECKYI0 TPACCUPOBKY, HaXXaB KHOMKY Auforouter Ha BepXHel NaHeIu UHCTPYMEHTOB. B cTpo-
Ke cTaryca oToOpaxaercsi MH(OpMAIMs O XOJE BHIIOJIHEHHS Tpoliecca TpaccpoBKU. Ecim urcno nmpoxonos Pass nomydva-
ercsi 6ospme 30, To, BeposiTHee BCEro, 3TOT TPACCHPOBIIKMK He CMOXeT ee oOpadorars. CrilbHee pa3HECHTe KOMIIOHEHTHI
WM JIydllle UX pa3sMecTUTe U NOMbITaiTech CHOBA. Llenb pasHeceHUs U pa3MelleHHsl KOPILyCOB KOMIIOHEHTOB B TOM, YTOOBI

YMEHBIIUTh YUCJIO TIepecCeUeHUid JTIUHUN COeJMHEHUI.

4. OCTaHOBUTH ABTOMATUYECKYIO TPACCUPOBKY MOKHO HaXaTUEM JIEBOM KHOIIKOM MBIIIHU, aBTOMATUYECKHU HAYHETCS IMPOoLecC
OIITUMU3AIUHU. EHIC OJIUH JIEBBIT MIEJTYOK OCTAHOBUT MPOHECC ONTUMU3ALNU. 210 Tp€6y€TCH TOJIBKO B TOM CJIy4dae, €CJik

JEVCTBUTENHHO 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 PaCIIUPEHUEM .ses. B

0011eM city4ae, HeT HeoOXOJUMOCTH COXpaHsATh (aiin npasui FreeRouter.
6. Bepnutecs B penaktop Pcbnew. Tenepb MOKHO UMIOPTHPOBATh TOJIBKO YTO Pa3BeEHHYIO IUIaTy, BeiOpas ®aiin — UmnopT
— Ceanc Specctra u yka3zaB CO3[1aHHBIN .ses (DAL
Eciu kakas-HuOy b pa3Be/IeHHasl Tpacca He IIOHPABUTCS, €€ MOXHO yIaluTh, UCTIONB3Ysl Kiasuily [Delete], u neperpaccupoBathb

3aHOBO HCTIONb3Ysl MHCTPYMEHT TPACCHPOBKH Tpaccuposams 0opodicku % W3 PABOi IIAHE/M HHCTPYMEHTOB.
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naBa 6

Npsaimas aHHoTauuga B KiCad

Ter[epb, Koraa MMeeTcs roroBast CxemMa, BCEM JIEMECHTAM HAa3HAYCHBI [TOCAJOYHBIC MECTA, Pa3BC/ICHA N€YaTHAs IlaTa U CO3JaHbl
BCE H€O6XO,HI/IMHG GCI'beI'-(I)anIH, MOJKHO BC€ 3TO OTHPABJIATH IIPONU3BOAUTEIIIO MEYATHBIX IJIAT U CIIPOEKTUPOBAHHOC YCTPOﬁCTBO

CTaHET PEAJIbHBIM.

Yacro B HpOﬁHCHHOM HaMH, JOBOJIBHO TaKH HpHMOHHHeﬁHOM, nmyTn pa3pa60T1<1/1 HYXHO BEPHYTBCA U ITOT IIYThb CTAHOBUTCA HE
TaKUM YK U IPAMBIM. Har[pI/IMep, MOXET HOTpe6OBaTbCH W3MEHUTD/ JOIIOJIHUTD YK€ CACJIAaHHYIO IJIaTy, OITMCAHHBIM 3/1€Ch 06pa30M,
a UMEHHO, NIEPEMECTUTb KOMIIOHECHTBI, 3dMEHUTb UX APYI'MMHU, IOMEHATH ITOCAAOYHbIE MECTa NJIN CH.[é ‘ITO-HI/I6y,I[I>. N3-3a 31X

M3MEHEHHI He X0TeI0ch Obl 3aHOBO Pa3BOAMTH BCIO IIEYaTHYIO I1aTy. [109TOMY, M3MEHEeHH s Hy’KHO BHOCHTb CJIeJyIOIIM 00pa3oM:

1. JlaBaiiTe mpeAroNokuM, YTO HYKHO 3aMeHHTh, ckaxkeMm, pazbeM CON1 Ha CON2.
2. B HarieM ciyyae yke UMeeTCsl 3aBepUIEHHAs CXeMa U MOJHOCTIO pa3BeéHHAs TieyaTHasl 1Jiara.

3. U3 KiCad 3anycrure Eeschema, BoinonHuTe HykHble n3MeHenusi, yaaiuB CONI1 u no6asus CON2. CoxpaHHUTE NPOEKT

-
"\‘.'
-

.
CBOEH CXEMBI C OMOIIBIO KHOITKH 2 1 HAKMHTE KHOMIKY ChopMUposams cnucox yenell Ha BepXHeil MaHesu WH-

CTPYMEHTOB.

4. Haxwmute kHOTKY Cghopmuposamu, 3aTeM Ha KHONIKY Coxparumu. Paiis crivicka Lerneil COXpaHUuTCsA ¢ UMEHEM T10-yMOJTYaHHIo,
MpUAETCS Mepe3anucarh yxke CyIeCTBYOIINI.
*
5. Teneps onpenennm nocagodHoe mecto 1t KommoneHTa CON2. Haxkmute kHONIKY 3anycmums CvPch  *= Ha BepxHei
[IaHeJIM MHCTPYMEHTOB. BriOepurte Hy)xHOe MocalouHoe MecTo Ui HoBoro komrnoHeHTa CON2. OcrasbHble KOMIIOHEHTHI

MYCTh OCTAIOTCA C paHee Ha3HauYeHHBIMU NIOCAJOYHBIMU MecTaMu. 3akpoiite CvPch.

6. BepHuTeCh B peIAKTOP CXEM 1 COXPAHHUTE TIPOEKT C MOMOIIBI0 MeHI0 Paiin — Coxpanums npoexm cxemvl. MOXeTe 3aKpbITh

PEmaKTOp CXeM.
7. B menenxepe npoektos KiCad Haxkmure kHonky Pebnew. OTkpoeTtcst OKHO Pcbnew.

8. Crapas, yxe pa3BeJEHHas, IU1aTa JOJKHA OTKPBIThCA aBTOMAaTHUYeCKH. [JaBaiiTe 3arpy3uM HOBBIH (paiin crmcka neneil. Ha-

o
o

5]
KMUTE KHOIIKY Cuumamo cnucok ueneﬁ Ha BerHCﬁ NaHeJIM THCTPYMEHTOB.
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9. HaxkmuTte kHONKY O630p 1 BHIOEpHUTE (pails ciMcKa Lienei ¢ MOMOIIBIO Iatora Beioopa ¢aiiios, 3aTeM HakKMHUTE KHOIKY

Ipouumame mexywuii cnucok yenei.

10. Ha paHHOM 3Tare JOJDKHO ObITh BHIHO IUIATY C ITPEJBApUTENIbHO Pa3BeAEHHBIMU KOMIIOHEHTaMU. B BepXxHeM JIeBOM yriy
JIOJDKHBI TIOSIBUTBCSI BCE HOBbIE KOMITIOHEHTSI, B HarlleM ciydae 370 CON2. Bribepute ero MbIIIbo U IepeMecTUTe Ha LEHTP

I1J1aThI.

11. Vcranosure CON2 B Hy:XHOE MECTO U MOABEAUTE K HeMY AOpokKuU. Korga 3aBepiiuTe, coxpaHute IUaTy U CO3AaiTe BCe

HeoOxoaumbie Gerber-aiiisl, Kak 3T0 ObUIO CAEIAHO paHee.

ITpotiecc onucaHHbIA 34eCh MOXKET JIETKO MIOBTOPATHCS CKOJIBKO YrogHo pa3. [Tomumo metona IIpsimoli annomayuu, OMACAHHOTO
BBIIIIE, €CTh JAPYrOi — U3BECTHBIN Kak MeTo] O6pamuoi aHHomayuy. ITOT METO]] TO3BOJISIET BBHINOJHATH U3MEHEHUS Ha YKe pa3-
Be/IEHHOI mevaTHoi miate B Pcbnew u, 3aTeM, 0OHOBIIATH (haiiyibl cXxeMbl U crivcka 1eneil. Ho Oopamnas annomayust He 04eHb

MOJIE3HA, [TO3TOMY 3[1€Ch HE OIMUCAHA.
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naBa 7

Co3naHune KomnoHeHToB cxembl B KiCad

I/IHOFIIa CJIYYaceTCs, YTO HY’KHOI'O KOMIIOHEHTA CXEMBbI HET B oubmorekax KiCad. 9to COBCPIIEHHO HOPMAJIbHO U HE ABJIACTCSA

MOBOJIOM JUisi OecrioKoicTBa. B 3TOM paszenie OyaeT paccMOTPEHO, KaK MOXHO OBICTPO CO3/aTh KOMIIOHEHT CXEMbl, UCHIONb3YsI

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

Kommnounent B KiCad — 3T0 TekcTOBBIII (hparMeHT, KOTopblil HaunHaeTcd ¢ DEF v 3akanuuBaetcs Ha ENDDEF. OqyH WY HECKOJIb-

KO KOMIIOHEHTOB OOBIYHO PACIIOJIOKEHH! B haiyie OOIMoTeKH ¢ pacimpenueM ./ib. Ecin HyXHO J00aBUTb KOMIIOHEHTHI B (paiil

OMOIMOTEKH, TO MOKHO 00OUTHCH KOMaHAaMu Konuposame v Bcmagume.

7.1

1.

Mcnonb3oBaHue Pepaktopa 6Mbnnotek cxeMmbl

111 co3aaHrsI HOBBIX KOMITOHEHTOB MOKHO UCTIONB30BaTh Pedaxmop 6ubauomex cxemvt (4actb Eeschema). CHavana, B mar-
Ke yXe MMEIOIIerocst mpoekTa tutoriall coznaire nanky library. Korga 6yaer co3gaH HOBbIA KOMIIOHEHT, B HE€ TIOMECTHUTCS

HOBBIH (haitn 6udnmoreku myLib.lib, .
Teneps MOKHO MPUCTYIUTD K co31aHuio HoBoro komnoHeHTa. V3 KiCad 3anycrtute Eeschema, HaxmuTe KHONKY Pedakmop

oubauomex cxemwl [ U 3aTteM Haxkxmute Cozdamb HOGbIUL KOMNOHEH [ . INogBurca okHo Ceoticmea KoMnonenmad.
HazoBute HOBBII KoMITIOHeHT (Mmst kommnioneHTa) MYCONN3, O6o3nauenue no ymoauanuio — J, Koauvecmeo anemenmos

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

TOJILKO CBOEi MeTKoi. Jlabiie J06aBUM HECKOJIBKO BhIBOOB. Haxmure KHONKY Jobasumb 661600 Komnonenma 1 Ha
MIPaBOY MaHeJM MHCTPYMEHTOB. Pa3MecTuTe BHIBOJ HAKATHEM JIEBOW KHOIIKH MBIIIIY B IEHTPE JIUCTA CXEMBbI, HO HUKE METKU
MYCONNS3.

B nosiBuBiuemcs okHe Ceoticmea konmaxmoe 3anaitre Ums evriooa B VCC, Homep 6v1600a — 1 n Daexmpuueckuii mun —

Bxoo numanus. 3atem Haxmure OK.
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CBodcTBa Brboga

MA BEIBO A E! WCC Pazmep wpwdTa umeHn: |1.270 MM
Homep BeiBOAa: 1 Pasmep wpwgTa Homepa: |1.270 MM
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 HaYepTaHWA (Mo ge MopraHy)

CBOWNCTES CHEMBI

& Buammei

.%OlmeHMTb Qﬂg}(

4. Pacnonioxure BBIBOJI B TOM MeCTe, I/ie Obl XOTEJIN €ro pa3MeCTUThb, CKaKeM, [TpaBee U HUXKE METKH.

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

— Ilaccusnwrii.

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

CTpaHMLIBI (TaM, i€ NEPECEKAIOTCS CUHUE JIMHUN).

7. Janee HapucyiiTe KOHTYp KOMIIOHeHTa. Haxkmurte KHONKY /Jobasume npsmoyzoneHuK D . HyxHo HapucoBaTh npsimo-
YrOJIbHHK Cpa3y 3a KOHTAKTaMH Kak IMOKa3aHO Ha PUCYHKe Hike. UTOOBI cienath 3T0, MIEIKHUTE JIEBOW KHOITKOW MBIIIH
TaM, IJie JI0JKEeH ObITh PacHONIOXKEH JIEBbI BEPXHUIA YToJl IpsIMOYroJibHUKa. HaskmMute cHOBa, YTOOBI PacIiOIOKUTD IIPaBbIi

HIDKHUN yroJua npAMoyrojibHMuKa B Hy’KHOM MECTE.

:'MYCO*N31":::::

éﬁowerinpuf

2 paesi
3

©oPassive - -

8. Ecnu norpebyeTcsi 3akpacuTh MPSMOYTOJIbHUK, HATIPUMEP, XKEJITHIM [IBETOM, HYKHO BHIOPATh €ro M U3BMEHUTh CBOWCTBA (KJ1a-
Buiia [e]), a uMeHHO, yctanoBuTh CTHIIL 3aJMBKH B 3aauska ¢pona. 3atem B Eeschema otkpeith HacTpoiiku — ITapa-

MeTphbl peaakTopa cxeM — IBera u i 3aaueku hona ycraHOBUTH 3HaUeHue Yellow 4.
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9. CoxpaHuTe KOMIIOHEHT B OnOmnoTeke myLib.lib. [1ns 3Toro HaxMuTe Coxpanuns meKyusuii KOMNoHeHm @ HO8ol bub.auomexe
m , IpouTe B manky tutorill/library/ w coxpanute HOBbIH (paiin Oubauoreku ¢ umexem myLib.lib.

10. Tlpoiinure B Hactpoiikn — Bu6anorexkn KoMnoHeHToB u 06aBbte tutoriall library/ B [loavzosamenvckue nymu noucka

u myLib.lib B @aiinvt OubAuOmMeKU KOMNOHEHMOB.

11. Haxwmure KHONIKY Boibop paboueii 6ub.auomexu m B okne Buibpamsv oubauomexy soioepute myLib, naxmure OK. O6-

patuTe BHUMAHUE, YTO B HA3BAHNU OKHa OTO6paBI/UIaCI) TEKyllas UCoJib3yemMast OoubmoTeKa - myle

12. Haxmure KHOIIKY OOHOSUMb MeKyujuli KOMROHEHM 8 meKyueli bubauomexe E B BEpXHel MaHe M MHCTpyMeHToB. Coxpa-

HUTE Bce M3MEHEHHUs], HakaB Coxpanums mexyuyio Oubauomexy Ha OUck EE B BEPXHEH NaHesM MHCTpyMeHToB. HaxmuTe
/la B nosIBUBILIEMCSI TIpEAyNpeskaionieM coodeHny. HoBblii KOMIIOHEHT T'OTOB U JJOCTYIEH B OMOJIMOTeKe, Ha3BaHUE KOTO-

pOﬁ OTO6pa)KaCTC$I B 3aroJIOBKE€ OKHa.

13. Temeps MoKeTe 3aKPHITh OKHO Pedaxmopa bubauomexu komnonenmos. Bepaurecs B OkHO Pedakmopa cxemvt. HOBBIN KOM-

TIOHEHT TeNepb JJOCTyIeH B bubnmoteke myLib.

14. MoHO co31aBaTh CKOJIbKO YTOAHO (haitioB OuOIHoTeK file.lib 11 JOOABSTH UX B MIPOEKT /IS JAIBHEHIIIEr0 UCIIOIb30BAHMSL.
B Eeschema Bribepure Hactpoiiku — Bu6iamorekn KOMIIOHEHTOB U J100aBbTe MyTh K HOBOMY haiity OUOIMOTEKH B

Toav3osamenvckue nymu noucka u caM (aiis B @aiinst OubAUOMEKU KOMNOHEHMO8.

7.2 3KCI’IOpT, MMMNOPT U BMEHEeHNe KOMIMOHEHTOB CXeMbl

BMmecTo co3aHusi KOMIIOHEHTA CXeMBbl C HYJIsl MHOT/Ia JIerye B3sITh YK€ TOTOBBI M M3MEHHTH €ro. B 3ToM paszelne noka3aHo Kak
HUMIIOPTHPOBaTh KOMIOHEHT U3 craHnapTHoi ondmorekn KiCad device B npyryio oudmmoreky myOwnLib.lib v 3aTeM U3MeHSTh

€ro.

1. 3anycture Eeschema u3 KiCad, HaxxmuTe KHOTIKY Pedaxmop oubauomex l: , 3aTe€M KHOIIKY Bbibop paboueti 6ubauomexu
m U BeIOepuTe OUOIMOTEKY device. HaxMute KHONKY 3azpy3ums KOMNOHEHM OAsi PeOAKMUPOSAHUS. U3 MeKyueli Ouo-

Auomexu [ U UMIIOPTUPYHTE KOMIIOHEHT RELAY 2RT.
[

2. Haxmute KHOIIKY dKxcnopm KomMnoHnenma , IPOAIUTE B Katayor [ibrary/ u coOXpaHUTe HOBBIN (paii OUOIUOTEKH IO

umeneM myOwnLib.lib.

3. YrtoObl HOBBII KOMIIOHEHT U BCst Onbmoteka myOwnLib.lib cTany OCTyITHBIMY, UX HY)KHO 100aBUTb B IPOeKT. B Eeschema
BoiGepute HacTpoiiku — Bu6MoTeKn KOMIIOHEHTOB 1 100aBbTe library/ B [loavzosamenvckue nymu noucka u myOwnLib.lib

B Daiinvt OUOAUOMEKU KOMNOHEHIMOE.

4. HaxwmuTte KHONKY Boibop paboueii bubauomexu m B okHe Buibop 6udauomexu Boidepute myOwnLib u Haxmute OK.

O6paTtrTe BHUMaHKE, B 3aroJIOBKEe OKHAa 0TOOpa3miIach TEKyINas UCIojb3yemMast OubimoTeka, Terepb 310 — myOwnLib.

5. HaxmuTe KHOIIKY 3azpy3ums KOMROHEHM 045 PeOAKMUPOBAHUS U3 MeKyujell bub.auomexu [ numnoprupyite RELAY 2RT
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6.

7.

Tenepb MOX)eTe U3MEHUTh KOMITIOHEHT Tak, Kak yrogHo. I[Tomecture kypcop Hajg MeTkoil RELAY_2RT, HaxMuUTe KJIaBHUIITY
[e] u mepeumenyiite e€ B MY_RELAY_2RT.

Haxwmure kHOTIKY O6HOSUMb MeKyuuii KOMNOHEHM 8 meKyueli oubauomexe E B BepxHel naHeau MHCTpymeHToB. Co-

XpaHUTe Bce U3MEHEHUs, HaxaB Coxpanums mexyuyro oubauomexy Ha OUck HE Ha BepXHeH IaHeJI UHCTPYMEHTOB.

7.3 Co3paHue KOMMOHEHTOB CXeMbl ¢ nomoLubio quicklib

B sToM paspene mpencraBieH anbTepHATUBHBIN IMyTh co34aHus KoMmioHeHTa cxeMbl MYCONN3 (cmorpute MYCONN3 Beiie),

ucnosnb3yst HHCTpyMeHT quicklib n3 UHTepHeTa.

1.

2.

6.

Ortkpotiite Beb-cTpanulty quicklib, npoiias no cepiike: http://kicad.rohrbacher.net/quicklib.php

3anosHuTe cTpaHully cienyoieil uapopmanueii: Component name: MYCONNS3; Reference Prefix: J; Pin Layout Style: SIL;
Pin Count, N: 3.

Haxxmure xkHonky Assign Pins (HazHaueHue BBIBOAIOB). 3anoHUTE CTpaHully cieaymomeil nHpopmanueii: Pin 1: VCC; Pin

2: input; Pin 3: GND. Type : Passive — 17151 Bcex TpEX BBIBOIOB.

Haxxmure kHonky Preview it (IlpeaBaputesibHBIN TPOCMOTP), U, €CNIU BCE B Nopsake, HaxMute Build Library Component

(CozpnaTh KOMITIOHEHT OMOJIMOTEKM). 3arpy3uTe ero u nepeumenyire tutoriall llibrary/myQuickLib.lib. T'otoo!

ITpocmoTtpure ero, ucnonb3ys KiCad. M3 menemxkepa npoektoB KiCad 3anycture Eeschema, HaxMute KHONIKY Pedaxmop

|

oudauomerx [: , 3aTeM KHOMKY HM.mnopm komnonenma , ipoiinure B tutoriall library/ v Buidepurte myQuickLib.lib.

N [
=
£ M
e
2
= =
B
0o
.i.ﬁ
El‘“_
“H
[e»]
+

YrtoObl HOBBIA KOMIOHEHT U BCst Oubmoreka myQuickLib.lib cranu JOCTYIHBIMY, UX HY)HO no0aBuTh B npoekT KiCad. B

Eeschema Bridepute HacTpoiikn — Bu6JinoTekn KOMIOHEHTOB U [100aBbTe MyTh K Oubmoreke B [loab3osamenvckie

nymu noucka 1 caM Gaitnn B @aiinvt GUOAUOMEKU KOMNOHEHMO8.

Kak YK€ MOXHO ObLITO aoragaTteCd, 3TOT METOA MOXKET OBITb OCOOEHHO SQ)q)CKTI/IBeH pru CO3JaHUM KOMIIOHEHTOB C OOJIBILIAM

YHMCJIOM BbIBOJOB.
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7.4 Co3paHue KOMMNOHEHTOB CXeMbl C 60/1bLLUUM YUC/IOM BbIBOOOB

B paspene Cozodanue komnonenmos cxemol ¢ nomougpto quicklib paccMOTpeH npoLecc CO34aHus KOMIIOHEHTOB CXEMBI, UCIOJIb3YS
UHCTPYMEHT quicklib, B3sToiil n3 VHTepHera. OfHAKO, OOHAXIBl MOXET IOHAJOOUTCS CO3/1aTh KOMITIOHEHT C OOJIBLINM YMCIIOM

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

1. IMpenmnosnoxum, HEOOXOIUMO CO3AaTh KOMIIOHEHT CXeMbl 111 ycTpoiicTBa ¢ 50 BoiBogamu. OObIYHO TaKKe YCTPOMCTBA pas-
OMBAIOT Ha YacTH C MEHBIINM YHCJIOM BBIBOJIOB, HallpHMMep, HA [BE C 25 KOHTaKTaMH B KaxaoM. Takoe mpeacTaBieHUe

KOMITOHEHTA MMO3BOJIACT YIIPOCTUTb COCAMHEHNE BBIBOOB.

2. HawmryummM crioco6oM CO34aHus TAKOTO KOMITOHEHTa OYIeT UCTIONIb30BaHue quicklib, 9TOOBI cIeIaTh ABa OTIEIBHBIX KOM-
MOHEHTa ¢ 25 BBIBOJAMH B KaXJIOM, ITPOHYMEPOBATh TU BBIBOJIBI, UCIIONB3Ysl CKpUNT HAa Python W B KOHIIE OOBEIUHUTH
MX, UCTIOJIb3YSl KOMMPOBAHUE M BCTaBKY, B OJIMH MPOCTOW KOMMOHeHT, HaunHaomuiicss Ha DEF u 3akaHumnBaomuiicss Ha
ENDDEF.

3. Huxe npusenéH npocToil mpumep ckpunra Ha Python, KOTOpPBI MOKHO UCTIONB30BATh ISl U3MEHEHH HyMepaliy KOHTaK-
TOB BO BCEX CTPOKaxX U3 (paiina in.txt U COXpaHUTh pe3ysbTaT B paiim 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.

IIpocroii ckpunT

#!/usr/bin/env python

simple script to manipulate KiCad component pins numbering’’’

import sys, re

try:
fin=open(sys.argv[l],’'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(l) + 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 coenuHeHNEM ABYX KOMIIOHEHTOB B OIMH, HEOOXOAMMO € MOMOLIBI0 Pedaxmopa oubauomex u3 Eeschema nepeme-
CTHUTb MEPBBIl KOMIIOHEHT TaK, YTOOBI OH He TepeceKasicsl co BTOpbIM. Huke Moka3aH UTOTOBBIN (haiil OMOIMOTEKH U ero

MpEaACTABJICHUE B Eeschema.

Coaep:kumoe daiina *.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 I'U"
F1 "CoMP”
DRAW

-1800 -100 50 H V C CNN
-1800 100 50 H V C CNN

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

S —-450 -800 450 800 0 O O N
1 -2550 600 300 R 50 50 1 1 T

X PIN1

X PIN49 49 750 -500 300 L 50 50 1 1 I

ENDDRAW
ENDDEF

#End Library

PING -
PINLL -
PINA3 -
PIN15
PIN17
PIN19 -
PIN21
PIN23
PIN25 -

12
PINL - - .
PING
PINS
PIN7 - -

PIN2

e
PIN&

PINS

- PINLO

- PINL2
PINL4

- PINL6
PIN18

- PIN20

- PIN22
PIN24

PIN27
PIN29
PIN31
PIN33
PIN35
PIN37
PIN39
PIN41
PIN43
PIN4S
PIN47
PIN4G

1. Ckpunr Ha Python, npencraBieHHsIH 310ecCh, SBISETCS OY€Hb MOLTHBIM MHCTPYMEHTOM [JIs1 YIIPAaBJICHUSAMHI HOMEpaMH KOH-

TaKTOB M METKaMH KOHTAaKTOB. OTMCTI/IM, OJTHAKO, 4YTO BCs 9Ta MOIIb JOCTYIIHA 6naronapﬂ HCIIOJIb30BAHUIO PETYJIAPHBIX

BbIpaXeHU, MTH(GOPMAIIMIO O KOTOPBIX MOXXKHO HalTH Ha pecypce http://gskinner.com/RegExt/.
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Co3naHue nocapnoYHbIX MECT KOMMOHEHTOB

B omiinume ot Apyrux cucteM aBromaTuznpoBanHoro npoektuposanusi (EDA, CAIIP), KoTopble UCIONB3YIOT OIMH TUIT OMOIHOTE-
k1, KiCad conmepxuT pa3aensHO KOMIIOHEHTHI CXeMBI M BapuaHTH ocaqovunsix Mect. Paitnsl KiCad ¢ pacimmpennewm ./ib compepxat
KOMIIOHEHTHI CXEMBI, a (paidyibl ¢ pacimperueM . kicad_mod copepxaT nocagoudbie MecTa. C momortpio CvPch KOMIOHEHTaM CXEMBI

BBIOMPAIOTCS 110CAJOUHbIE MECTa.
Tak xe Kak aitnst .lib, .kicad_mod aiinsl SBISIOTCS TEKCTOBHIMHU U MOTYT COJepPKaTh OHY WM HECKOJIBKO YacTel.

B cocras KiCad Bxoaut oOimpHast OMOJIMOTeKa MOCAI0YHBIX MECT, HO, BCE K€, MOXKET CIyUMThCS TaK, YTO B HEl He OKaXeTCs
HYKHOT'O ITOCAIOYHOT0 MeCTa. 3JIech MOIIAaroBO pacCMaTPUBACTCS MPOLIECC CO3/IaHMS TOCATOYHOrO MeCTa JUIsl IeYaTHOM TUIATHI B
KiCad:

8.1 Wcnonb3oBaHue PepakTopa nocago4YHbIX MECT

sas
1. U3 menemxepa npoektoB KiCad 3amyctute Pcbnew. Haxmute KHONKY OmKpvimos pedakmop nocadounvix mecm 8% Ha

BEpXHe! NaHeau UHCTPpYMeHTOB. OTkpoeTcsa Pedakmop nocadoutvix mecm.

2. Hosoe nocapounoe mecto MYCONN3 Oynet XpaHUTCsI B HOBOM OMOIMOTEKe MOCAIOUHBIX MecT myfootprint. Co3naiTe HOBYIO
Narnky myfootprint.pretty B nanke npoekta futoriall/. Beioepure B Menio Hactpoiiku — MeHe xkep 0u0JIMOTEK nmoca-
JIOYHBIX MeCT 1 HAKMUTE KHOTIKY JJobasume 6ubauomexy. B Tabnuue BBeaute “myfootprint” B crosidue Yrukanvroe ums,
seequte “${ KIPRIMOD }/myfootprint.pretty” B cronben ITymo oubauomexu v Beequte “KiCad” B cronben Tun naazuna.

Haxmure OK, 4T06b!I 3aKpbITh OKHO Tabauusl oubauomex newamnoii naamol. Haxmure KHONKY Boibpame axmuenyo ouo-

AUOMEKY IE' Ha BepXHeH ITaHeJIn MHCTPYMEeHTOB. Bribepure 6ubnmoreky myfootprint.
ooo
3. Haxwmure kHOnKy Hogoe nocadounoe mecmo #8% Ha BepxHel naHenn uHcTpyMeHToB. Habepure MYCONN3 B KauecTBe
nMeHH. B nienTpe skpana nosisutcs metka MYCONN3. T1on 3TOi METKON MOKHO YBUIETh MeTKY REF**. Haxmure mpaBoit
KHomKo# Mbliim Ha MYCONN3 u yctanoBuTte e€ Haj REF**. HaxxmuTe 1paBoii KHOIIKOUW Ml Ha REF**, Beioepute [Ipaska

mexcma v iepeuMenyiite ero B SMD. YcranoBute 3Hadyenue [lokazams B iojoxenue Hesuoumbiii.
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10.

Bribepute Jobasume KoHmakmuyo naouaoxy n HAa MpaBoy MaHeJId UHCTPyMeHTOB. HaxmuTe JieBOW KHOMKOW MBIIIH B

paboueil 00JacT YepTexa, 4To0bl pa3MECTUTh KOHTAKTHYIO IUIOINAAKY. [IpaBoil KHONKOW MBIIIM Ha)XMUTE HA HOBYIO KOH-

TAaKTHYIO IUIOIIAJKY U BhIOepUTe Pedakmuposans KOHMAaxmuyio naouadky. Vi mpocTo BOCIONB3yHTeCh KIaBHIIEH [e].

0Buime | NokankHeIE 3330p W YCTAHOBKN
Ceepno
Homep kKoHT.MA: |1
Dopma:
lmA Lenw:
Pazmep X: A
TN KOHT.MA.: SMD =
Pazmep MM
Dopma: MpAMoyronsHan =
Cnown
Mozuyma X 1.27 MM
MegHee cnow: | FECu =
Mozuyma -1.27 MM
TexHWHeCcKWe cnoun
Pasmep X: 0.4 i Fadhes
Paamep ¥ |0-9| oL B.Adhes
OpWeHTauna: 0 = " 7 FPaste
0 0.1° B.Paste
CMmelleHne X: a M F.Silks
CmelleHune Y 0 M B.Silks
OnnHa 4o KOHT. MM 0 MM & FMask
PasHuLa ocHOBaHWA Tpaneynu: MM B.Mask
HanpaeneHwe Tpanewunm: Dwgs.User
FPoonTensckad opyeHTauwna nocal.MmecTa Ecol.User
MosopoT: 0.0
CTopoHa nnaTel: MepefHAR cTopoHa S T
& oTmeHnTE <Fok

. Ycranosure Homep konmaxmmoui naowaoxku — 1, @opma xonmaxmuoii naowaoku — Ipsamoyzonvrux, Tun KoHmaxmuoli

naowaoxu — SMD (runanapHast), Pazmep konTakTHO# miiomanku X — 0.4, Y — 0.8. Haxmvure OK. CHOBa HaKMUTE KHONIKY

Jlobasums konmaxkmuyo naouwadxky N 100aBbTe €INE TBe KOHTAKTHBIE IIOIIA KH.

. Ecnu motpebyercst u3MeHUTDb pa3mep ceTku, BeinosHute: [IpaBas kHonka Mbimm — Be16op ceTku. Beidop moaxosineit

CETKU HYKHO IMPOU3BECTU 1O YCTAHOBKHU KOMITOHEHTOB.

. Iepensunbsre MmeTku MYCONN3 n SMD Tak, Kak OKa3aHO Ha PUCYHKE BHIIIIE.

. B Iporecce pasMeli€eHUA KOHTAKTHBIX ITVIOMIaI0OK YaCTO BO3HUKAET HCOGXOHI/IMOCTB B UCIIOJIb30BAHUN OTHOCUTEJIbHBIX pac-

crosiani. [Tomecture Kypcop Tyza, Tae XoTeau Obl pa3MECTHTh IICHTP OTHOCUTENLHON crcTeMbl KoopauHaT (0,0) 1 HaxXMuTe
IIpoben. Tlepemernasi Kypcop, MOKHO HaOTIOAATh 3HAUEHUE OTHOCUTENIBHBIX KOOPANHAT MOJIOKEHHsI Kypcopa BHA3Y CTpaHH-

1pl. Hasxmure IIpoden emg pas, 4ToObl yCTAaHOBUTh HOBOE HAYAJI0 KOOP/IMHAT.

. Temrepb HyXXHO 100aBUThH KOHTYP IocaouHoro mecta. Haxxmure kHonky Jobasums epagpuneckue AuHUY UAU ROAUZOHBL :l

Ha IpaBoM IaHeJIM MHCTPYMEHTOB. [IpoBeuTe KOHTYp pa3béMa BOKPYT KOHTAKTHBIX ITOMIAIOK.

Haxxmure kHONIKY Coxpanums nocadouroe mecmo 8 aKkmueHoll oubauomexe Ha Ha BepXHel MaHelu UHCTPYMEHTOB, UC-

NOJb3ys UMs o-ymoruanuio MYCONN3.
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NMpumeyaHune o nepeHOCUMOCTU channoB Npo-
ekToB KiCad

Kaxkue aiinpl Hy’KHO OTIIPaBUTh APYroMy MOJIb30BATENI0, YTOOBI OH CMOT ITOJHOCTBIO 3arpy3uTh U UCTIONb30BaTh IpoekT KiCad?

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

MOJIb30BATEIX CMOT'YT COBEPIICHHO CB06OIIHO MO,HI/I(I)I/H_II/IPOBEITL CXEMY U IJIaTy.

Co cxemamu KiCad nosb3oBatesno HeoOXoaumbl (aidibl OMOIHOTEK .[ib, coaepskaliie KOMIOHEHTbI CXeMbl. DTH (harsIbl JOJKHBI
OBITh YKa3aHBI B HACTpOiiKax Feschema. VHade neno cocrout ¢ matamu (.kicad_pcb-aiisbn), IOCaIOvYHbBIe MECTa MOTYT COfIep-
KaTbCsl BHYTPU . kicad_pcb-daiina. [JocTaTouyHO OTHpaBUTh KOMY-THOO . kicad_pcb-atin u Huaero 6oibiie, U, TeM He MeHee, OyaeT
BO3MOXKHO TIOCMOTPETh U OTpelakTUpoBaTh 1iaTy. OJHAKO, eciiu nmoTpedyeTcs: 3arpy3uTh KOMIIOHEHTBI U3 CITHCKA Lienei, O1o-
JIMOTEKH TIOCATAOYHBIX MecCT (.kicad_mod-(haitiiel) JOJKHBI IMEThCS B HAJIMYUM U YKa3aHbl B HACTpoiKax Pcbnew, Tak e, Kak s
cxeMm. K Tomy ke, HEOOXOIMMO YKa3aTh (paiisIbl MOCAOYHBIX MeCT . kicad_mod B HACTpoiKax Pcbnew HaJyieKaIum 00pa3oM, 4TOObI

MOTOM OHM ObLTH IOCTYIHBI B CvPch.

Ecnu kT0-TO npefoctaBurt .kicad_pchb-aiin ¢ mocaloYHbIMUA MECTaMHU, KOTOPbIE MOTYT MOHAI00MTCSI B APYTOH UIaTe, MOXKHO OT-
KPbITb PC)JaKTOp MMOCAJOYHBIX MECT, 3arpy3uThb IMOCaI0YHOE MECTO U3 TCKyU_[eI‘/JI IUTaThl U COXPAHUTh WUJIM SKCIOPTUPOBATH €T0 B
Jpyryio OMOIMOTEKY MOCAI0YHBIX MecCT. Takke MOXHO 3KCHOPTHPOBATh BCE MOCAJ0UYHbE MecTa U3 .kicad_pcb-daiina 3a onuH
pa3 crepytonwM oopaszom: Pchnew — ®aiin — ApXHBHPOBATH MOCAJ0YHbIE MECTA, [P 3TOM OyIeT CO3IaH HOBBIA (haiin

.kicad_mod co BceMH ITocagoOYHBIMH MECTAMHU U3 TUIATHL.

INonué€pkuBaem, JI1s1 U3TOTOBJICHUS TIEYaTHOH IUIATHI JOCTATOYHO UMETh TOJIBKO (hafi riathl .kicad_pch. OnHako, eciiu Tpedyercs
MPEIOCTABUTH JAPYTHM MOJI30BATENSIM BO3MOXHOCTh MOJTHOCTBIO MCIIOJIb30BATh U U3MEHSTh CXEMY, €€ KOMIIOHEHThI U TIeYaTHYIO

IJ1IaTy, pPCKOMEHAYCETCA 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 IPHUMEHEHHIO OOJIBIIMHCTBA ITPOrpaMMHBIX HHCTpyMeHToB KiCad.
st 6osiee MoAPOOHBIX MHCTPYKIMI BOCIHOJIb3YHTECH (haiijlaMul IIOMOIIM, KOTOPbIE AOCTYIMHbI B Kaxaou rmporpamme KiCad. Bribe-

pure B MeHio CnipaBka — PykoBoaCTBO ....
KiCad mpenocraiisiercsi ¢ JOCTaTOYHO XOPOIINM HaOOPOM MepPEeBEAEHHBIX PYKOBOACTB /ISl BCEX YETHIPEX MPOrpaMM.

AHrMiicKkas Bepcus Bcex pykoBoacTs 1o padote ¢ KiCad pacnpoctpansiercs BMecte ¢ KiCad (pycckue Bepcun LDOKYMEHTOB

Taxxe IpuilararnTcda — IIPHM. nepeBOﬂ,una).

Bwmecre ¢ apyriumu pykooactBamu, KiCad pacripoctpaHsieTcsi BMecTe C IaHHBIM Y4eOHHKOM, KOTOpbIE NepeBeieHbl Ha JIpyrie
sI3bIKM. Bce BO3MOXXHBIE BEpCHH 3TOTO JIOKYMEHTa CBOOOIHO PACIPOCTPAHSIOTCS] M 3arpy’KaloTcsl CO BCEMHU IOCIIEJHUMH BEPCH-
svu KiCad. D10 pykoBOJCTBO, Kak M Jpyrue JOKYMEHTHI CIIPAaBKH, JOJKHBI COOTBETCTBOBATh ycTaHOBJIeHHOH Bepcun KiCad n

HCTOJb3yeMon matgopMe.

K npumepy, Ha Linux 3tu ¢haiiisl 0OBIYHO pacrosiaraloTcsi B CIeyIOINX AUPEKTOPHSIX (B 3aBUCHMOCTH OT HCIIOJIB3yeMOTO AUC-

TpUOyTHBA):

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

Ha Windows oH#H B:

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

Ha OS X:

/Library/Application Support/kicad/help/ru

10.1 JOokymeHTauus KiCad B UHTepHeTe

Iocnexanioio Beperio nokymeHtarmy KiCad Ha pa3HbIX sI3pIKaX MOKHO HalTH 10 afpecy http://docs.kicad-pcb.org
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