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naBa 1

BeepneHue B KiCad

KiCad - 310 KpoccmiarhopMeHHBI KOMIUIEKC NPOrpaMM ¢ OTKPBITBIM HCXOZHBIM KOJOM, MpeJHA3HAUCHHBI T pa3paboTKu

NEKTPUUYECKUX NPUHIMITHAIBHBIX CXEM M aBTOMATH3UPOBAHHON Pa3BOAKH IevaTHsIX miaT. imenem (sorotunom) KiCad o603Ha-

qacTcAa MOLLleIﬁ MakeT CIACAYIOIMNX CaMOCTOATEIbHBIX ITPOrPaMMHBIX UHCTPYMEHTOB!

Ha3zBanue nporpamMmsi Onucanue Tuns! aisioB
KiCad Meunenxep MpOeKTOB *.pro
Eeschema Penakrop anekTpuueckux cxem (1 *.sch, *.lib, *.net
KOMITOHEHTOB)
Pcbnew PenakTop Tonosioruu (mpoBoasinero *.kicad_pcb
PHCYHKa) NEeYaTHBIX I1J1aT
GerbView Oo6o3peBarens ¢aitioB popmaTa Bce ocnoBHble popmaTthl Gerber
Gerber
Bitmap2Component ITporpamma co3paHusl KOMIIOHEHTOB *.1lib, *.kicad_mod,
WJIM TTIOCaJOYHBIX MECT U3 pacTPOBOro *.kicad_wks
obpaza
PCB Calculator PacuéT mapameTpoB KOMIIOHEHTOB, Her
IIMPUHBI JOPOKEK, 3230POB MEXIY
JOPOKKaMK, HOMUHAJIOB JIEMEHTOB
T10 IBETOBOMY KOJY U ITPOYEro. ..
P1 Editor Penakrop oopmienns micra * . kicad_wks
(co3maHMe U peJaKTHPOBAHUE PAMOK)
3ameuyaHue

YKazaHHbI CrMCcoK TMMOB ¢haiinos He NoMoH, OH oToBpakaeT ToNbKO YacTb U3 noaaepxveaemblx B KiCad, Heobxoam-

MbIX sl Ny4Wero NOHUMAaHKS TOro, Kakue doainbl NCNoMb3yTCs KaxX Ao nporpamMmoin 13 naketa KiCad.

B HACTOsALICC BpEMS KiCad moxHO cuuTtaTh JAOCTATOYHO 3PEJIbIM KOMITJIEKCOM IIPOrpamMm, YTOOBI UCIIONB30BATh JJIA yCHCIHHOﬁ

pa3pa60T1<14 1 CONIPOBOXICHUA CJIOXKHBIX IIEYATHBIX IIJIAaT.

KiCad me HaKJ1aaelBacT OFpaHI/I‘{CHI/Iﬁ Ha pa3Mep 1J1aThl, € €ro IOMOIIbIO MOKHO pa3paéaTbIBaTb IUIaThl, COACpKAIIue 10 32 MCHBIX
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CJ0EB (CJIOEB METAJUIM3alUM), 10 14 TEXHMYECKUX CJIOEB U A0 4 BCIOMOraTesbHBIX CJIOEB. B CKBO3ZHOM LIMKJIE MPOEKTUPOBAHUS
KiCad no3Bosisier co3math Bee (pailiibl, HEOOXOAUMBIE /ISl IPOM3BOCTBA MevaTHbIX 1UiaT: Gerber-aiibl st poTOIIIOTTEPOB,

(paﬁ)'[bl U1 CBEPJICHUA OTBCpCTMﬁ B IU1aTax, YCTAHOBKH Ha HUX KOMIIOHEHTOB U JIPYyTrue.

Bymyun I1O ¢ oTkpbIThIM HcXomHBIM KooM (numeH3upyemsiii GPL), KiCad npencrabisieT co00il WaeabHBI HHCTPYMEHT IS

MIPOEKTOB, OPHEHTHPOBAHHBIX Ha Pa3pabOTKY 3JIEKTPOHHBIX YCTPOWCTB C OTKPHITON JOKYMEHTAIINEH.
Homamnss crpanuia KiCad B nTeprere:

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

1.1 3arpy3ka u ycraHoBka KiCad

KiCad pa6otaer Ha Linux, Apple macOS u Windows. [Tocieantoro Bepcrio KiCad MoXkHO 3arpy3uTh 10 aapecy:

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

BaxHo

CrabunbHble Bbinyckn KiCad cospatotcsi neproamn4eck B COOTBETCTBUM C [1onnTHKOI Bbinycka cTabubHbIX
@ Bepcuii KiCad. HoBble BO3MOXHOCTM NOCTOSIHHO A06aBNsAOTCS B pabouyto BeTKY. Ecnm xoTuTe BOCNonb308aTh-

C$ 3TUMW BO3MOXHOCTSIMU 1 NMOMOYb B TECTUPOBaHNM, CKavanTe nakeT nocnenHero HO4YHOro Bbinycka As ceo-

el nnatpopMbl. B HOYHBIX BbINyckax MOryT MOSIBNSTbCS OWMOKM, KOTOPbIE, HANPUMEP, POPMUPYIOT Nioxue

Gerber-cpaiinbl 1 T1.n., HO Uenb kKomaHapl paspabotymkos KiCad coxpaHuTb paboyyio BETKY NPUrogHow ais

MCNONb30BaHMS, HACKONBKO 3TO BO3MOXHO Npu paspaboTke HOBbIX OYHKLIIA.

1.1.1 GNU/Linux

Cra6unbhbie Bhimyckr KiCad MOXHO HalTH B TTAKETHBIX MEHe/DKepax OOJIbIIMHCTBA qUCTpUOYTHBOB 1o nmeHamu kicad u kicad-
doc. Ecnu muctpuOyTuB He IpeJocTaBiiseT MOCIEAHIOn CTaOWIbHYIO BEPCHIO IIPOrPaMMBI, CJIeAyiTe MHCTPYKLUAM Ui COOPKU

HecTaOMIbHOM BEpcuu, YTOOBI AHAJIOTUYHO CO6paTI> 1 YCTAaHOBUTD IOCJIEJHIOIO CTa6I/IHI>HyIO BEPCHUIO.

B Ubuntu camblii 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, npocreiiiuii myTh YCTaHOBUTH OoJiee HOBYIO Bepcuio (backports build) KiCad, cienyrormmii:

# YcranoBuTb 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 yCTAHOBKM HECTAaOMJIBHOTO BBIITYCKa — MCIOJb30BatTh copr. st ycranoBku KiCad ¢ momornipio

copr HabepHTe B HEM:

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

Takxke, MOXHO 3aTrpy3UTh U YCTaHOBUTH YK€ COOPaHHYIO BEPCHIO, JIMOO HEMIOCPEACTBEHHO 3arpy3UTh UCXOAHBINA KOA, CKOMITMIIN-

poBaTh 1 ycraHoBuTh KiCad.

1.1.2 Apple macOS

Cra6unbable Boitycku KiCad nuist macOS moxHO HaiiTi 371eck: http://downloads.kicad-pcb.org/osx/stable/

HecrabmipHble HOUHBIE BBIITYCKHA MOKHO HalTH 37ech: http://downloads.kicad-pcb.org/osx/

1.1.3 Windows

Cra6unbhbie Boimycku KiCad nyiss Windows MoxkHO Haiiti 31ech: http://downloads.kicad-pcb.org/windows/stable/

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

1.2 Mopnpepxka

Ecmm umerorcsa HACH, 3aME€YaHuA, BOITPOCHI UJIX IPOCTO HYKHA ITOMOIIb:

¢ Tlocerute popym
* Tlogxmouurech k #IRC kanany kicad na Freenode

e M3yunre 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 APYI'MMHU IIPOIrpaMMHBIMUA CPEACTBAMU J1 U3TrOTOBJICHUS NEYATHBIX I1J1AT, KiCad XapaKTEPU3yeTca CBOC-
06pa3HbIM MapHaipyToM IPOCKTUPOBAHUS, B KOTOPOM KOMIIOHEHTbI CXEMbI U ITOCAAOYHBbIC MECTA SABJISAIOTCA, CbaKTI/I‘ICCKI/I, ABYM:A

HE3aBUCHUMbIMK 00BbekTaMu. TONbKO TocIie CO3JaHUA CXEMBI, ITOCATOYHBIEC MECTA HA3HAYAIOTCA KOMIIOHECHTaM.

2.1 0630p

Mapuipyt npoektrposanus B KiCad cocTOUT 13 JByX OCHOBHBIX 3a/1a4: CO3[JaHHE 2JIEKTPUUECKON CXEMBI U pa3MEILECHUE JJIEMEHTOB

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

1 MHCTPYMEHTHI IJI UX CO3JaHUA.

Ha pucynke nzo6paxeHa 6J10k-cxeMa, oroOpakaommas MappyT npoektupoBanus B KiCad. 3nech oTpaxeHo, Kakue 1ark Heoo-

XOAMO NPEANPUHATD 1 B KAKOM IMOPAIKE. F,Z[e BO3MOXKHO, [IO6aBJ'leH])I HUKOHKH MHCTPYMEHTOB JIA OOJIbIIIEH HarJsiAiHOCTH.




5/46

Hauano pa6otsi ¢ KiCad

Havano

A

CoznaHue E.

EEschema .oy
[ 5

3anycTuThb
Eeschema

LobaenTe
KOMIMOHEHT
CXeMbl

Hys#HbI i
KOMIMOHEHT yHe
ecTe?

B MHTEepHeTE,
git-penozuTopun unm
B NokaneHol BubnnoTeke

SanycTuTe
Penakrop Komno- ?—

HEHTOB CXeMbl

Co3pate
HOBbIA j;:)'
KOMMOHEHT

A 4

MpoBEpMTE Ha HanU4Me
nybnrKaToB BEIBOAOB

0603Ha4MTE
KOMMOHEHTEI

MpoBEpUTE CXeMY
Ha Hanu4e ownbok
HeT ownbok/npenynpex neH9 i

Ha3Ha4unTb
KOMMNOHEHTaM
nocanoYHele MecTa

A

3apnate B dAPWaHTBI
NoCcapgoYvHBIX MecT

CoxpaHuTb/oBHOBMTL
KOMNOHeHT B BubnnoTexe

HoBaeuTe
KOMMOHEHT B ﬁ-

cxemy

Mocano4Hoe
MEecTo yxe
ecTe?

CBA33Tb KOMMOHEHT
€ NOCagovyHeIM MeCcToM

@

CvPCB

3anycTuTe
B

CvPCB

HazHauTe Kaxnomy
KOMMNOHEHTY
COOTEBETCTBYHOLLEE
nocago4yHoe MecTo

Lllenyék Npasoi KHOMKK
MbIlUIKW Ha KOMNOHEHTE—
MpaeKa KOMMOHEHTa

MocapoyHoe :E}-
foe

MecTo

Buibop Hy#HOro
nocafo4Horo MecTa

Cosgaxwe thanna
CNUcKa Lenen ::':’:

(netlist)

03[ 3HWE MEeYaTHOW NNaTsl

PCBnew - GerbView

PepakTop nocafo4HbIX
MecT

3anycTuTe PegkaTop
NoCafo4HeIX MecT

Co343Tk HOBDE
nocafo4Hoe MecTo

CoxpaHuTe
nocafoyHoe MecTo

3anycTuTe
EESchema

3anycTuTe

PCBnew
3arpyauTe paitn M
CNWCKa uenei )

HamaTe KHOoMKy
"MpoYnTaTh TEKYLLMA CAUCOK Lenel"”

MNe4yaTHanA NnaTa roToea

MpoBEpPUTE NAATY Ha HaNN4Me
OTKNOHEHWIA OT 33J3HEIX HOPM

MNpoeKTMpoBaHnA
03naHue Gerber-tannog
(a Takxe PS/PDF n gp.)

HaxmuTte
"YepTuTe"

MNpocMoTpeTe
Gerber hainel?

roTtoso

3anycTuTe
GerbView

FotoBo




Hauano pa6otsi ¢ KiCad 6/46

HOHOIIHI/ITCHLHyIO I/IHCI)OpMaI_[I/IIO O CO3JaHMH KOMIIOHCHTOB CXE€MblI MOXHO HalTH B pasfaelie CO3IIaHI/IC KOMIIOHEHTOB CXEMBI B

KiCad storo noxymenra. Co31aHHIO0 IOCAJOYHBIX MECT MOCBSIIEH pa3zen Co3/1aHue MOCcaI0YHbIX MECT 3TOTO JOKYMEHTA.

Quicklib — 3T0 mpuIOXeHue, MO3BOJIsIIONIee OBICTPO co3aaBaTh KoMioHeHTH OudoTeku KiCad. Bonee monpoOHas nagopMarys

o quicklib foctynHa B pazzpesne CozgaHue KOMIIOHEHTOB cXeMbl ¢ momouipbio quicklib atoro fokymeHTa.

2.2 Tpsimas u obpaTHas aHHOTaUUS

ITocne TOr'0, KaK 9JICKTPUIECKAA CXEMa INOJITHOCTbIO HAYEPUCHA, CJ'[e,HyIOIJ_[I/Iﬁ mar — HnepeHoc e€ Ha MEeYaTHYIO IJ1aTy. qaCTO, ocJIe
CO3/JaHUA T1JIaTbl, BOBHUKACT H606X0,£[I/IMOCTL B ,[IO6aBIIeHI/II/I KOMITOHEHTOB CXEMBbI UJIN ueneﬁ, HX NepeMCIICHUN W eH.Ié 4ero-

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

HpﬂMaH AHHOTalus — 9TO IpoLEeCC nepeaain W3MEHEHUH U3 9J'IeKTpI/I“ICCKOIU/I CXEMBbI B COOTBETCTBYIOIIYIO pa3BeIléHHyIO Nne4vyaTHyo
Iiarty. ITO OYeHb BaXKHOE CBOﬁCTBO, TaK KaK He XOTeJIOCh Obl nepeacbiBaTb TPACCUPOBKY IIeJIOH IUIAThI 3aHOBO KaXKAbIA pas, korga

HU3MCHACTCA CXEMA. HpHMaH AaHHOTaluA O6CY>K,II216TCH B pasfelie HpHMaH aHHOTaluA.

OOpaTtHasi aHHOTALMS — 3TO MPOIIECC Mepeayn U3MEHEHUI pa3BeIEHHOM NIeYaTHOM IIaThl 0OPATHO B COOTBETCTBYIOIIYIO €i CXEMY.
JIBe OCHOBHBIE MPUYUHBI UCTIOJIb30BaHUsI 0OPATHOW aHHOTAIIMU — 3TO 3aMEeHa YacTell KOMIIOHEHTa W BBIBOJIOB. B Takux ciydasx,
YACTH WJIU BHIBOJIBI, BBITIOJIHSIIOIIME OJIHY U TY e (DYHKIIMIO, MOXHO ITOMEHSITh MECTaMU B TIPOIIECCE TPACCUPOBKHU MIEYATHOM TLIATHL.

Kak To7pKO0 3TN N3MEHEeHHS ClIeJIaHbl, MOXKXHO IIEpEJaTh UX O6paTHO B CXEMY.



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

YnpasneHue KiCad

3.1 YnpasneHue c KnaBmatypbl

KiCad umeer JBa ITIOXOXUX THUIIA KOM6I/IH8.L[I/II7'I KJIaBHUIII 6I)ICTpOFO JOCTYyIIa K KOMaHJaM: COYE€TaHW A KJIaBUIII U TOPAYNE KIIAaBUIIIN.

Oo6a ucnonb3yloTest st yckopenus padotst B KiCad, ncrosb3yst KjlaBuaTypy BMECTO MBIIIM JJ1s1 BHI30BA KOMaH]I.

3.1.1 CouyeTaHms Knasuul

CoueTaHKs KJIaBUII UMEIOT TAKOH ke S(I)CI)GKT KaK M Ha’)KaTUE Ha ITYHKT MEHIO WJIX KHOIIKY INaHEJIM THCTPYMEHTOB: KOMaHAa 6y,[I6T
BbI3BaHA4, HO HUYETO HE HpOPI30ﬁ,I[éT, ITOKa HE 6yneT Hakara jieBast KHomKa Mbli. CoueTaHus KJIaBUII HCIOJIB3YIOT KOrJja Hy KHO

nepeﬁTH B OJIMH U3 KOMAaHAHBIX PEXHUMOB, HE BBIIIOJIHAA ITPU 9TOM HUKAKUX HCﬁCTBMﬁ.

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

FOpH‘II/IC KJIAaBUIIHN [TOXOKW HA COUCTAHU A KJIABUIIL, HO B OTJIMYNU OT HUX CPa3y )K€ IPUMCHAIOT BLI6paHHOC ,I[eﬁCTBPIC. 10 ,I[eﬁCTBPIe
MPUMEHACTCA K TeKyLHeﬁ MO3ULIMU Kypcopa. l"opﬂ‘me KJIaBUIIU UCIIOJIB3YIOT 1A 6I)ICTp0FO MEPEKIIOYCHNA KOMaHIHBIX PEXUMOB

He MpepbIBasi MPOLIECC Pa3padOTKH.

UYToOB! IPOCMOTPETH TOpsTUMe KJIABUIIN, Ha3HAUeHHbIE Kak1oMy 13 nHcTpyMeHToB KiCad, nepeiinute B MeHio Cnpaska — Crucok

meKyuux Kaasuul. .. i Haxmute coyetanue knasum 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

MO3HO M3MEHHTH JTI00YIO rOpsIUyIo0 KiiaBuily, pous B Menio: Hacmpoiiku — Hacmpoiixu 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 mpoctoii ipumep 100aBJIeHHs IPOBOJHUKA B CXEME.

JI1s1 MCHONIb30BaHUS COYeTaHus KiaBuill, Haxmute “Shift + W™, BbI3bIBast Takum 00pa3om KoMaHay “Pa3sMecTuTh MpOBOIHMK”

(obpartute BHUMaHUE, hopMa Kypcopa u3MeHUTcs). [laee, HaKMHTE JIEBYIO KHOTIKY JIJIS1 PACTIONIOKEHH S HAYaTbHON TOUKHY M HavaJia

YEpUCHUA IMPOBOJHHKA.

Hcronp3ys ropsiune KIaBHIIHY, JOCTATOYHO HAXaTh [W] 1 UepueHne MPOBOIHUKA HAYHETCS Cpasy ke, HAUMHasl C TEKYIIE MO3ULIIN

Kypcopa.
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naBa 4

Co3paHune aneKTpU4Yeckux cxem

B aTOM pazgene ommcaH Mporecc Co3aaHus MEKTPHUECKOl cxembl ¢ momorsio KiCad.

4.1

1.

. HaBaiiTe HAYHEM C CO3/IAHUS FTEKTPUIECKON CXEMBI. 3aIyCTUTE pelakTop cxeM Eeschema,

NUcnonb3oBaHune Eeschema

B OC Windows 3amycrtute kicad.exe. B Linux Beegure kicad B TepmuHane. OTKpoeTcs TJIaBHOE OKHO MEHeKepa MPOeKTOB
KiCad. Otcroma nmeeTcst OCTYIT K BOCBME aBTOHOMHBIM IIPOTPaMMHBIM HHCTpYMeHTaM: Eeschema, Schematic Library Editor,
Pcbnew, PCB Footprint Editor, GerbView, Bitmap2Component, PCB Calculator v Pl Editor. YToObl TOHSATh KOTa M KAKUM

MHCTPYMEHTOM HYXKHO BOCIIOJIb30BaThCsI, 00paTUTECh K MapiipyTy npoektupoanus KiCad.

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

1S P&

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

,_"-f tutoriall.sch

MpoeKT:
‘fhome/baranovskiykonstantinftutoriall/tutoriall. pro’

. Cozpaiire HOBBIA TipoekT: Paiin — Hosswiil — IIpoexT. Ykaxure ums s daiina npoexta futoriall. K nvenn daiina

npoeKTa OyJeT aBTOMATUYECK! JOOABJICHO pacliMpeHue .pro. BHENHMI BU JUAIOrOBOrO OKHA 3aBUCHUT OT UCIOJb3yeMON
OIePalMOHHOM CUCTEMBI, HO B HEM JIOJIKEH IPUCYTCTBOBATh TApaMeTp IS CO3AaHNSI HOBOTO KaTajiora. TOT MapameTp JOJI-
’)eH ObITh OTMEYEH, KPOMe CJTy4aeB, KOT/1a OT/AENBHBIN KaTaJlor MpoeKTa yxe cozaaH. Bee (aiiibl mpoekta OyayT XpaHUThCS

B ITaHHOM KaTtaJiore.

IT0 nepas KHOIKa CJIeBa.

. Haxwmute kHONIKY Hacmporixu cmpanuyl ﬁ Ha BEpXHel MaHeu HHCTPYMEHTOB. Y CTaHOBUTE MOAXOSIIMN Pazmep cTpa-

HULB (A4,8.5x1 ] ut.1.) u BBemute Ypok 1 B ione Haumernosarue. 3aech, Ipu HEOOXOAUMOCTH, MOXHO BBECTH MHOTO pa3HOMN
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nHpopmarmu. Haxmure OK. Bee€HHbIe JaHHbIe OyIyT BHECEHB B OCHOBHYIO HaJIITKCh CXeMbl BHU3Y cripaBa. Vcrionb3yiite

KOJIECO TIPOKPYTKH MBIIIK A5 e€ yBesmueHus. CoxpaHuTe Bech MpoeKT cxembl: Paiiyl — CoXpaHHUTD.

5. Tenepb 106aBHUM IEPBHI KOMIIOHEHT. HaskMuTe KHOIIKY Pazmecmumb KOMIOHeHN [: Ha MPaBoy MaHeIN HHCTPYMEHTOB.

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

6. HaxmMuTe JIeBOIl KHOITKOHM MBIIIU B cepearHe JucTa cxembl. [TosBUTCS OKHO Boibopa komnonenma. Cedac Hy’)KHO pa3me-
cTuth pesuctop. B none ®upTp BBeaute R a1 noucka Resistor. MoxHO 3aMeTHUTh, YTO HaJl KOMIIOHEHTOM Resisfor yka3aH
3aroyioBok Device. DTOT 3aroioBok Device — Ha3zBaHHe OMOIMOTEKH, B KOTOPOH PACIONIOKEH JaHHBI KOMIIOHEHT; TaKXke B

Heu COIEPKUTCA MHOKECTBO APYTUX IMOJIE3HBIX KOMIIOHEHTOB.

Brilbop komMnoHedTa [ zarpuseHo 2613 anemedTob)

$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

Knwdepksle cnoea

m R DEW

§§DIMEHMTb ~¢EQK
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7. ,HBEDK,HI;I H.IéJIKHI/ITC JIEBOH KHOITKOW MBIIIY HA KOMIIOHEHTE. BHKPOCTCH OKHO BblﬁOpa Komnonernma. PacrioaoxuTre KOMIIO-

HEHT Ha JIMCTE CXEMBI, HaXXaB JIEBYIO KHOITIKY MBIIIN B HY’)KHOM MECTE.

8. Haxwmmure Ha KHOIIKY JIyIlbl C IIJIIOCOM, YTOOBI YBEJIMYUTH KOMITOHEHT. TanKe, U1 YBEJIMYECHUA WIN YMEHbIIIEHUA MOXHO
HCITOJIH30BaTh Koyieco Mbli. HaxaTuem u YAEpKaAaHUEM KOJIeCa MbIIIN (cpe;(H;m KHOHK&) BBITNIOJIHACTCA TOPU30HTAJIBHOE U

BEPTUKAJbHOE TAHOPAMUPOBAHHE.

9. Pacnosnoxure YKa3aTeJjib MbIIIXU HaJl KOMIIOHEHTOM R v HaxxMuTe KJIaBUILy [I'] KomrioneHT JOJIZKEH [TOBEPHYTLCA. 3aMeTI)Te,

HE HY)KHO Ha)XMMAaTb KHOIIKM MBI Ha KOMIIOHEHTE, YTOOBI IMOBEPHYTDb €ro.

3ameyvaHue

Ecnn non Kypcopom OKaxXeTCsi HECKONbKO KOMMOHEHTOB, By0eT NoKasaHO KOHTEKCTHOE MEHIO. YTO4YHEHME Bbi-
6opa — vacTo BcTpedaeMoe MeHto B KiCad, koTopoe no3sonsieT obpabaTbiBaTtb KOMMOHEHTbI PACTON0XEHHbIe
npyr Hag apyrom. B naHHoM cnyyae, ykaxute KiCad, 4to Hy>XHO Bbibpatb KomrioHeHT R....

10. Haxwmure npaBoii KHOIKO# MBIIIM B IIEHTP KOMITOHEeHTa 1 BoiOepuTe CBolicTBa — IIpaBuTh 3HaYeHHe.... DTOro Xe pe-
3yJIbTaTa MOKHO JOCTHUTHYTb, PACIIOJIOKHB YKa3aTe b MBIIIH HaJl KOMIIOHEHTOM 1 HaxaB Kiasumly [v]. K Tomy ke, kiaBuima
[e] mpenocTaBUT GoJiee MOTHOE OKHO pefakTUpoBaHHs. OOpaTuTe BHUMaHUE, B KOHTEKCTHOM MEHIO, IOKa3aHHOM HUXKeE,

TaKXe 0T06pa>1<a10Tc;1 JAOCTYITHBIE COUETAHUA KJIABUII IJI KaXA0ro JCHCTBUS.

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

P/ MpaBKa KOMAOHEHTa D‘,f MpaenuTh

| KonMpoBaTh KOMAOHEHT P 3HaveHne

‘il YAaNMTh KOMOOHEHT Delete ui_ P 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 nosiBuBIIEMCsl OKHE 3HaueHue noas 3aMeHuTe Tekyiiee 3Hauenue R Ha I k. Haxmvure OK.

3ameuyaHue

He namensiite none O6o3HaqeHne (R?), 310 ByneT caenaHo Nno3xe aBToMaTtnyecku. Tenepb, Noa peavicTopoM
6ynet otobpaxeHo 3HadeHue 1 k.
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12. Ins nobaBieHUs IPYroro pesucTopa NpocTo INEIKHUTE JIEBOH KHONKOM MBIIIM B TO MECTO, T/I€ €r0 HYXHO PACIIONOXHTb.

CHoBa MosBUTCSI OKHO Bulbopa komnonenma.

13. BpiOpaHHBIN paHee pe3rcTop Tereph 0TOOpaXxaercs B Cucke 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 JOITyCTUIIN OI_[II/I6Ky " XOTUTE YyJAaJIUTh KOMIIOHEHT, HAXKMUTE npaBoﬁ KHOIIKOWM MBIIIM Ha KOMITOHEHTE U BI)I6epI/ITe

Yoarumo. d10 lIefICTBI/IG YAQJIAT KOMIIOHEHT U3 CXEMBbI. TaK)KC, MOKHO IMIOMECTUTDH YKA3aTeJIb MbIIIIN HaZl KOMIIOHEHTOM U

Haxath kiaumry [Delete].

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

KJaBuIy [c]. YToObl pacIiooKUTh HOBBIA CKOIMPOBAHHBI KOMIIOHEHT, HAXKMUTE JIEBOW KHOIKOW MBIIIK B HY)KHOM MecTe.
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16. Haxmure rmpaBoil KHOMKOM MbIIIA HA BTOpOM pesucrope. Beibepure Ilepemauyume. Tleperainyre KOMIIOHEHT U HAXATHEM
JIEBOHM KHOTIKY MBIIIIM PacIOIOKUTE ero. Toro e pe3yibTaTta MOKHO JOCTUTHYTh, PACIIONOKMB YKa3aTe b MBI HaJl KOM-
MOHEHTOM M HakaB KjaBuiy [g]. YToOsl MOBEpHYThH KOMITOHEHT, UCTIOJIB3YyiTe KiaBuiiy [r]. Knasumm [X] u [y] 3epkaibHO

OTpa)XalOT KOMIIOHEHT.

3ameuaHue

MNMpaBas KHoMKa mbin — MepemecTUTb (PaBHOCWILHO HAXATUIO KNaBuwWK [mM]) TakXe SBNsSieTCs pUuemMnemMbimM
BApPMAHTOM AN NEPEMELLEHNS YEro-nnbo, HO ero Nyyle NPUMEHSTb TONMbKO Ha 0603HAYEHNSX KOMMOHEHTOB 1
KOMMOHEHTax, KoTopble ewé He coeanHeHbl. Janee bynet nokasaHo, NOYEMY 3TO BAXKHO.

17. OtpenakTupyiiTe BTOpOW pPe3nCTOp, IIOMECTHB HaJl HUM yKa3aTeslb MBI U Haxap kiuauiny [v]. [Tomensiite R Ha 100.

MoO’HO OTMEHHUTh Pe3ysIbTaT STOr0 PeAaKTUPOBAHMSI, HAXKaB KOMOMHALIMIO KJIaBuIl [ctrl+z].

18. M3menute pazmep ceTku. MOKXHO 3aMETHTb, YTO Ha JICTE CXEMBI BCE KOMITIOHEHTBI PUBA3AHbI K CETKE C KPYITHBIM ILIaroM.
Pa3mep cetku MoxHO Jierko uzmenuts uyepe3 IlpaBast kHonka mbimm — CeTka. B o6ujem cayuae, 045 AUCTA CXeMbl

pexomendyemcst ucnoavzosamn utaz 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 MeHeqkepa OUOINOTEK
pacrosioxeHs! e TabuIbl Ha BKIagkax: [odasbHble Onbnroteku n budmoreku npoekta. Kaxpaas tabnuia oTBevaer 3a
oTesbHbIH (haii sym-lib-table. Yto0b1 OubMOTEKA KOMIOHEHTOB (haii *.1ib) crana JOCTYHOM, e€ HeOOXOIUMO J00ABUThH
B ofiHy u3 tabmui. Eciu daiin GUOIHOTEKH UMeeTCsl Ha IMCKE, HO eIIE He MOJAKIIOUEH K MPOEKTY, ero MOXKHO JOOABHUThH
B mo0o# u3 ¢aiiio sym-lib-table. Panu npumepa, naiee OyaeT mokas3aH mporiecc A00aBieHusi OUOIHOTEKH, KOTopast yxe

“MeeTcs B TaOJIuLE.

20. TlepeiiauTe K Tabiuie npoekra. HaxkMuTe KHONKY NpOCMOTpa Kataioros noy tadiuiei. Terepb Hy:)KHO HAWTH MECTO yCTa-
HOBKM cTaHmapTHeIX 6ubmorek KiCad Ha komnblotepe. VimnuTe nanky /ibrary cofepsxaiiyio coTHH (aiioB .dcmu . 1ib.
[ompoGyiite nonckath B C: \Program Files (x86)\KiCad\share\ (Windows)u /usr/share/kicad/library/
(Linux). Korpa HaiinéTe 3Ty nanky, Beioepute u qodasbte oudmoreky MCU_Microchip_PIC12.1ib, a 3atem 3akpoiite qua-
JIOroBOe OKHO.ByJieT moka3aHo mpeaynpexieHue O TOM, YTO OMOIMOTeKa C TAKUM MMEHEM YXe HPUCYTCTBYeT B OUOJIMO-

Teke, BCE paBHO joOaBbTe. OHa NOOABUTHCA B KOHel| crniucka. IIIEIKHUTE MO YHUKAILHOMY MMEHU U U3MEHUTE ero Ha

microchip_picl2mcu. 3akpoiiTe OKHO MeHekepa OudoTek ¢ momoipio kKHomku OK.

21. TloBropuTe mmark J0OaBIeHUs] KOMIIOHEHTa, BHIOpaB Ha 3TOT pa3 OMOMMOTEeKY microchip_picl2mcu BMecTo GubamorTeku

Device. Boibepure u3 He€ komnoHeHT PICI2C508A-1/SN BMecTo KOMITOHEHTa R.

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

OTpaxaiT KOMIOHEHT. OCTaBbTE KOMIIOHEHT OTPaXEHHBIM 110 ocu Y Tak, 4To0bl BeBoAB GO 1 G1 ykassiBam BIIpago.
23. TloBropuTe maru JoOABIEHUS] KOMIIOHEHTa, BHIOPAB Ha 3TOT pa3 U3 0udnmoteku Device KOMITOHEHT LED.

24. Pacrionoxure Bce KOMIIOHEHTBI Ha JINCTE CXEMbI TaK, KaK IIOKa3aHO Ha PUCYHKE HUXKE.
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25.

26.

27.

28.

29.

:U-7:

o PICL2C508A-ISN o
T ULED L Ak
= fﬂ!yixf:tzj
[l

P } Lo

2 p3 6po | Lo

-9_3 qu GP1 _9_6”:

o2 GP5 GP2 [ 2
(¥
%]
=
ol
o CR?

Cot000

Ceilyac Hy>XHO co3JaTh KOMIIOHEHT cxeMbl MYCONN3 njst TpEX-KOHTAKTHOTO coeimHuTeNsA. Moxere nepeiitu k pasjeiny
noy HasBaHueM Coznanue KomroHeHToB cxeMbl B KiCad, 4ToOBl y3HATh, KaK CO3JaTh 3TOT KOMIIOHEHT C HYJIS U 3aTeM

BEPHYTCS1 OOPATHO IS IAJIbHEHIIIel pabGoThI C IUIATOM.

Ternepb MOKeTe pa3MECTUTh TOJIBLKO YTO CO3/IaHHbIA KOMIOHEHT. Haxxmure kinaBuiity [a] u BeiOepure kommnoneHT MYCONN3

u3 6ubavorexu myLib.

Komnonent nosiBurca ¢ Obo3uauenuem — J? u ¢ nonem 3uauenue — MYCONN3. Ecnu XxoTuTe U3MEHUTH €r0 MECTOIO-
JIO)XEHUe, HA)KMHTE MTPaBOi KHOITKOW MBI Ha J? 1 BrIOepuTe [lepemecmume none (paBHOCWIIBHO BHIOOPY KJIaBUIIH [m]).
Bo3Mo3kHO 10 3TOTO JeicTBUS OyIeT MoJIe3HBIM YBeIMunuTh MaciuTad. [lepemMectute J? MO KOMIIOHEHT, KaK MOKa3aHO Ha

pucyHke Huke. OO03HaYeHHEe KOMIIOHEHTa MOKHO ITepeMelaTh CTOJIBKO pa3, CKOJIBbKO HYXKHO.

. MYCONN3
[ veoe B
INPUT —2—
i) =g
i

L

IMpunuio BpeMsi pa3MeCTHTh CUMBOJIBI IUTaHKs U 3eMii. Haxmute Ha KHONIKY Pasmecmums nopm numanusi ™= B IIpaBoil
MaHeIu MHCTPYMEeHTOB. M MOKHO poCTo Haxath KJiaBuily [p]. B okHe BbIOOpa KOMITIOHEHTA ITPOKPYTUTE CIIMCOK BHU3 U

BeiOepure VCC u3 6udbmorexkn power. Haxmure OK.

Haxxmurte j1eByI0 KHOIIKY MBIIIA HaJ BHIBOAOM PE3UCTOpa HOMHUHAIOM [ k, 9TOOBI pacroyoxuth neMedT VCC. Haxmure
JIEBOM KHOIIKOW MBIIIIM Ha YYacTOK Haj BEIBoIoM VDD MUKpokoHTposuiepa. 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 BeiBojioM VCC kommonenta MYCONN3. Eciu notpebyercsi, MOKeTe epeMeCTUTh 1oJie 0003HAUYCHHU ST

WJIN 3HAaYCHMUA.
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30. IMoBTOpUTE MOC/IEIOBATENIBHOCTD JOOABICHNS] CHMBOJIOB ITUTaHUs, HO Terepb BbiOepuTe neMeHT GND. Pazmecture GND
nof, BeiBoioM GND komnoHenTa MYCONN3. Pa3mectute apyroii cumBost GND crieBa oT BeIBoga V.SS MUKpPOKOHTpOJLIEpa.

Cxema 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
o > o
e L PO -
o2 GP4 e e R RIS
-o—2—{ GPS5 GP2 |2t it
o :.n
..... L
..... -2
f*ff’if_ffffffjéffff:‘*"c_cffffffffffffffffffff
v UMYCONNZ D R
el a0

[y}
=
=
=
-
=
—.
(LM

P

GND

31. )Ianee COCIUHUTEC BCE KOMIIOHCHTBI ITPOBOJAHUKAMMU. Haxxwvwure KHOIIKY Pazmecmumu npoeoc)Hmc / Ha l'[paBOﬁ IIaHCJIN

WUHCTPYMEHTOB.

3ameuaHue

BynbTe BHMaTENbHbI, HE HAXMUTE KHOMKY PasMecTuTs WiHy, KOTopas pacrnosioXeHa TOYHO Nnof 3ToW 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 MaJCHbKMI KPYKOK B KOHILIE BBIBOAA 7 MHUKPOKOHTPOJUIEpA M 3aT€M Ha MaJICHBKHUN
KPYXOK Ha BbiBOjie 1 a1emenTa LED. JIeBblil 1ITY0OK MBIIIH [TPY YepUeHUH TPOBOJHUKA CO3JACT TOUKY u3ruba. Bo Bpems

COCAMHECHUA BBIBOJAOB MOKXHO U3MCHATH Macinrao.

3aMeyaHue

Ecnun Hy>XXHO nepecTaBuTb COeANHEHHbIE KOMMOHEHTbI, BAXHO UCNONb30BaTh He knasuwy [m] (Tepemectuts), a
knasuwy [g] (INepetaiymnTs). icnonb3oBaHne nepetackmBaHNs COXpaHUT NPOBOLHblE CBS3M. [pocMoTpuTe Wwar
24, ecnu 3abbinu, Kak NepenBUHYTb KOMMOHEHT.
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GPO F

GPL H—e

33. TloBTOpuUTE 3TOT MPUEM M COEAVHUTE MPOBOAHUKAME BCE OCTAJIbHbIE KOMIIOHEHTHI TaK, KaK IOKa3aHO Ha PUCYHKE HUIKE.
JIBOVIHBIM IIETYKOM MBIIIIY MOXHO 3aBEPIIUTDH IIPOBOAHKK B JTI000M MecTe. Koria npoksiajika npoBOIHUKOB OCYIIECTBIISETCS
k cumBosiiaM VCC u GND, npoBOJHUK JIOJDKEH MOJKIIOUAThCS K HIDKHEN yacTu 3Hauka VCC U K cepeluHe BepXHel JyacTu

3Hauka GND. ITocMOTpHTE Ha PUCYHOK HUXKE.

S o o
D7 R ffyCCﬁ ......
2 4 pictocsosa—isn . LED jjl:L'kiﬁﬁTliijjji
R I s P R o TR I
£ ._..Zﬁdﬁﬁi L
=y
> S R
e 6P3 GPO |11 i
::::9—_;_ GP4 GP1 F’ ____________ B
‘*—2 GP5 GP2—@.5..:::::::::::::::::::::::::::::::
“ R
[ T
=

34. Tenepb pacCMOTPHM aJIbTEPHATUBHBIN MyTh CO3AHMS COCIAMHEHUI UCTIONB3YsI METKU. BHIOepHTEe MHCTPYMEHT MapKUPOBKU

LIETTH, HAXKaB KHOTIKY Pa3smecmumb ums yenu (A0KAAbHAsL MenKa) === Ha IIPaBOY IIaHe/IM MHCTPYMEHTOB. Mmu ncnons3yiite

knasuy [1].
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35.

36.

37.

38.

39.

40.

41.

Hasxmmure JieBOi KHONKOM MBIIIH B CEPEAMHY ITPOBOJHMKA, COEMHEHHOTO C IIECTHIM BBIBOZIOM MUKPOKOHTposuIepa. Hazo-
BuTe 3Ty MeTKy INPUT. MeTka 0CcTaéTcs OT/IeIbHBIM KOMIIOHEHTOM, KOTOPBIA MOKHO, K IPUMEPY, IEPEMECTHUTb, IIOBEPHYTh
WK yaanuTh. YTOOH 1Ienb 00peia Ha3BaHHEe METKH, OMOPHAs TOUKa (B BUE HEOOJIBIIOrO MPsIMOYrOJIbHUKA) JTOJKHA ObITh

pa3melnieHa HEMOoCpEACTBEHHO Ha IMTPOBOJAE, JuOO Ha BBHIBOJIE.

[ToBTOpHTE 3TY MPOIEAYPY U pa3MeCTUTE OPYTyI0 METKY Ha JIMHUHU CripaBa OT pe3uctopa HomuHasioM 100 Om. Ona Oyzner
Tak:xe HasbiBaTbcs INPUT. JIBe METKH, UMEIOIIKE OJIHO U TO K€ UM, CO3/Ial0T CBA3b (HE MPOPUCOBAHHYIO) MEXTY IIECTHIM
BeBosIoM PIC u pesucropom 100 Om. D1oT criocod yaodeH ist CoeIMHEeHNs] IPOBOJIOB B CJIOKHBIX YCTPOKCTBAX, TIe pU-
COBaHHME JIMHUI MOXET B UTOTe TPUBECTH K OMIMOKaM B cxeme. UToOBI pasMecTUTh METKY, HeoOs3aTeIbHO HyKeH MPOBOJ,

MOXHO MPOCTO MTPUCOEANHNATb METKY K KOHTAKTY.

MeTkoi MOKHO TaKke MPOCTO MOAINMCATh MPOBOA s MH(OPMATUBHBIX Iiesieil. PasMecTiTe MeTKy HaJ celbMbIM BBHIBO-
nom PIC-a. Beegure umsa uCroLED. HazoBute npoBog Mexay pesuctopoM u LED — LEDtoR. Ha3zoBure npoBoa Mexay
MYCONNS3 u pesucropom — INPUTtoR.

Henb3s ncrmonp3oBaTh MeTKaMU Ha MMPOBOAAX 3a3€MJICHUS U IIMTAHU A, IIOCKOJIbKY OHU [TO-YMOJTYaHUIO IIOMEYEHBI B COOTBET-

CTBHH C BBIBOJAMM 3TUX IJICMEHTOB.

Ha PUCYHKE HUIKE ITOKA3aHO, KaK JOJI)KEH BbITJIAACTD 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

Jagaiite Tenepb pazoepéMcs ¢ He NPUCOeIMHEHHBIMU TIpoBogaMu. JII000i KOHTAKT MJIM MPOBOJ, KOTOPHIA HU C YeM He CO-
€/IMHEH, CTAaHeT NPUYMHOM NpeaynpesxieHus, 0yayun nposepeH KiCad-om. UtoOs! n30ekaTh STUX MPEAyNpekASHUMN, HYKHO
NpouH(OPMHUPOBATH IPOrPaMMy, UTO IPOBOJA HE TPUCOESANHEHBI HAMEPEHHO, JINOO BPYUHYIO OTMETUTDb KaKJblii HE TIPHCO-

€AMHEHHDIA TPOBOJ, MJIM KOHTAKT KaK HE MOAKIIOUEHHDIN.

Haxwmure kHOTIKYy Pasmecmums gaaz He coeduneno Ha MpaBoOW MaHeIM WHCTPYMEHTOB. HaxmMuTe neBoi KHOMKOW
MBI Ha BhIBOJIAX 2, 3, 4 u 5. Ha Hux nosiButcst X-00pa3Hblii CAMBOJI, O3HAYAIOIIHIA, YTO K HUIM HAMEPEHHO HE TOJIKJTIOYECHBI

IMPOBOJAHUKMU.
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42.

43.

44.

45.

46.

47.

U o PICL2C508A-

SRR o o
=

SRR = S

% ep3 GPo -1

3 Py GP1 O

RPVAAN ot.1- GP2 3 .

HeKOTOpHe KOMITOHEHTBI UMCIOT HEBUJIMMbBIC BbIBOABI ITMTAHUA. Y005 ceJ1aTb X BUAUMbBIMU HAXKMUTE HAa KHOIIKY Toxa-

3amu CKpbimvle 8b1600bl [: Ha JIEBOM MaHeJN NHCTPYMEHTOB. CKPBIThIE BBIBOBI MIMTAHNSI aBTOMATHUECKU COCANHSIOTCS
C LIeNsIMU, KOTOPbIE UMEIOT TaKKe ke Ha3BaHus, Hanpumep, VCC u GND. B o01ieM ciyuae, Hy)XHO CTapaThCsl HE BBISIBIISITh

CKPBITBIX BBIBOJOB IMUTAHUA.

Tenepb HeoOXxoAUMO 100aBUTH CUMBOJIBL Power Flag, kotopbie ykaxyt KiCad'y, uyro nuranue nopaércst or Hux. Haxmure
kinapumty [p] u oteimure PWR_FLAG B 6ubimmoteke power. Pazmecture iBa Takux cuMBoda. [lojcoeivHNTe VX K BEIBOLY

GND u x VCC, Kak IOKa3aHO Ha PUCYHKE HUXKE.

F"w'R FLAG F“w'R 'FLAG

GND o veC

3ameyaHue
970 No3BONMT U3bexatb TUMNMYHOrO NpPenynpPeXaeHnsl Npu NPoBepKe CXeMbl: BbiBog coeanHEH ¢ ApyruM Bbi-
BOLOM, HO HE yrpaBniSieTCs HU OOHUM U3 HUX.

WHorna nosie3Ho Koe-rjie BCTaBUTh KOMMEHTapuH. JJoOaBUTh MX Ha CXeMY MOXHO, UCTIONB3YsI KHOIIKY Pasmecmumms mekcm
I Ha IpaBoOi MaHeJIM MHCTPYMEHTOB.

Ter[epb BCEM KOMIIOHCHTAM HYKHO INPUCBOUTH YHUKAJIbHBIC 0003HaYEHuUs. cDEIKTH'-ICCKH, OOJIBIIIMHCTBO KOMIIOHEHTOB BCE

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

BEPXHEl NaHeIN HHCTPYMEHTOB.

B oxne O6osnauums cxemy uidepute Ilo eceii cxeme M HaxXMHUTe KHONKY O603Hauumes Komnonenmoel. HaxxmuTe KHONKY
3axpvims. OOpaTUTe BHUMAaHKUE KaK BCe 3HAKM 7 3aMEHWIMCH MO3ULMOHHBIMU HOMepamu. Kaxaoe o6o3HaueHue Tenepb

yHUKalbHO. B nanHoM nmpumepe onu nonMeHoBansl R1, R2, U1, D1 uJI1.
Tenepb MOKHO MPOBEPHUTH CXeMy Ha HaJIMuKe ommMO0K. Hakmure KHOMKY Buinoanume nposepky 21eKmpuueckux npaeun

NPOEKMUPOBAHUSL ‘ﬁ‘ . 3aTeM HaXXMUTe Ha KHOIKY Buinoanums. Byaer cpopMupoBaH OTUET, copepKaluil MHMOPMALHIO
0 HalJeHHBIX OIIMOKaX M MpeIyNpekIeHUsAX, TAKUX KaKk He CoelMHEHHBIe NpoBoga U T.11. JomkHo Obith O ommbok u 0
npeaynpexjaeHui. B ciyvae HamMuusi OMMOOK WM MPEAyNpex/IeHUi B MecTe MX BO3HUKHOBEHUSI, TIOSIBUTCS MaJleHbKast
3enéHas crpenka. [TocraBbre rajiouky B okotike Cozdams gaiin ERC omuéma v HaXMHUTE KHOIIKY Bbinoanums emg pas,

YTOOBI MTOYYUTh OO0JIbINe UH(POPMAITIH 00 OIIHOKAX.
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48.

49.

50.

51.

52.

53.

54.

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.

Ha sToMm paboTta co cxemoti 3akoHUeHa. Cefiuac MOKHO co31aTh Netlist — (pafisn crircKa TieTiei CXeMBbl, B KOTOPOM eIllé HyKHO
o ."
-

*
6yH€T 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

ITocne co3panus (aiina crnucka nenei, HaxMuTe KHONKY 3anycmums CvPch  *** Ha BepXHel MaHeJIl HHCTPYMEHTOB.

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

« [NpaBas kHonka mbiwn — CeoncTea — MpaBuTb Nocan.mecto [1BOVHON Wen4yoK No KOMMOHEHTY UKW Npaeas
KHorka mblwn — Ceomnctea — lNpaButb cBoncTBa — lMocan.mMecto

* UHCTpyMeHTbl — PepakTupoBaTh NONsi KOMAOHEHTOB YCcTaHoBUTE onuuio [okasartb nzobpaxxeHue no-
caf.mecta B Auanore BbI6opa KOMNoHeHTa B NnapameTpax Eeschema n HasHavaiTe Nnocano4Hble MecTa npu
BbIGOpE HOBOrO KOMMOHEHTA A5t A06aBNEHNS B CXEMY

CvPchb 03BOJISIET CBSI3aTh BCE KOMITOHEHTBI CXEMBbI € I0Ca0uHbIMK Mectamu 13 6ubimoreku KiCad. Cpennsist o0nactb OKHa
COJIEPKUT KOMITOHEHTHI U3 cXeMbl. B Heli BeiienuTe D1. B o6actu cripaBa HpeICTaBIeHbI BCe JAOCTYITHBIE MIOCAI0YHbIe MECTa
(ecnu HeT, TO B JIEBOW KOJIOHKe HaiauTe myHKT LEDs U ménkuure Ha HEM), npokpyTtute BuU3 K LED_THT:LED-D5.0mm u

IBaX B! IMEJTKHATE MBIIIKOA Ha HEM.

BO3MO)KHO, B 00J1acTH ClipaBa 0T06p2131/ITCH TOJIBKO BbI6paHHaH noarpymniia J0CTyIHbIX MOCAA0OYHbIX MECT. Tak MMPOUCXOAUT
288

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

n '{ﬁl MOJKHO BKJIIOYaTh WM OTKIIOYaTh COOTBETCTBYIOIIIE (1)I/I)ILTPLI.

Ins Ul eibepurte mocagounoe Mecto Package_DIP:DIP-8_W7.62mm. dns JI — Connectors:Banana_Jack_3Pin. lns RI1 u
R2 — Resistor _THT:R_Axial_DIN0O207 _L6.3mm_D?2.5mm_P2.54mm_Vertical.

Ecmu xoture Y3HaTh, KakK BbITJIAANUT B1>16pa1-moe nocago4YHoOe MECTO, MOKHO HaXKaTb KHOIIKY HPOCM()m[) 6’b16p(1HH020 noca-

-
L
00UH020 Mecma 'El JUISL IPEABAPUTEIIBHOI'O ITPOCMOTPA TEKYIICTO MOCAJ0YHOro MeCTa.

Bcé rotoBo. Tenepb MOXXHO COXpaHUTh cxeMy yepe3 MeHIo Paiin — CoXpaHHTh CXeMy WM C TOMOIIbI0 KHOTIKHU [Ipume-

HUmMb, COXpaHumv cxemy u l’lpO()O./l.?ICI/lmb.
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55.

56.

57.

58.

MoskHo 3aKkpbITh Cvpch 1 BepHYThCS Hazal B peflakTop cxeM Eeschema. Ecnm n3amenenus He 6bim coxpaHensl B Cvpceb, 310
MOJHO clienaTh ceifuac yepe3 Merio ®aiin — Coxpanutb. CHoOBa co3paiite aiin crniicka teneit. Teneps aiin cnimcka
1erneil OOHOBJIEH ¢ yYETOM BCeX IOCAJOUHBIX MECT. 3aMeTbTe, €C/IU He HAllJIOCh HyKHOE II0CaJOYHOE MECTO Il KAKOTO-TO
KOMITOHEHTa, TO €ro IPUIETCS cOo3/1aTh caMocTosATe bHO. O TOM Kak 3TO cJieaTh, OyJeT pacCKa3aHo B OJHOM U3 CJIETYIOIIHX

pa3acjioB JaHHOT'O PYKOBO/JCTBA.

3ameyvaHue

Tenepb Kaxa0My KOMMNOHEHTY Ha3Ha4eHO CBOE NocagoyHoe MecTo. BMecTo cospaHus cnvcka uenen n cnegy-
tOWMX ABYX WAroB, MOXHO BbINonHUTL MHCTpyMeHTbl — O6HOBUTL NeyatHylo nnarty. B nocnenHem cnyyae,
Pcbnew oTtkpoeTcsi ¢ amanorom O6HOBUTE naaty co cxembi. Haxmute kHonky O6HosuTh raty. Ianee MmoxeTte
cnepoBath MHCTPYKUMSM 13 pasaena o Pcbnew atoro pykosoacTsa.

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

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

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

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

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

KHOTNIKY Cihopmuposantv nepeuerv 31eMeHMo8 U Mamepuanos EE Ha BEpXHel MaHe/Iu UHCTPYMEHTOB. B Hauase, B quao-
TOBOM OKHE HET aKTUBHBIX IUIArMHOB. [IJ1s1 ToOaBieHNsI IepBOro Ha)xMuTe KHONKY Jlo6aBuTh miarnH. Beibepure * . xs1

(paiin, KOTOPHII XOTeMM OBl UCTIONIK30BaTh. B TaHHOM cityyae 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, npoussogHoii ot RedHat. Ecnv ncnonbsyetcs onepaumoHHas cuctema, OTanyHas oT 3TuxX AByX, BOCNONb-
3y/TECb BCTPOEHHBIM NakKeTHbIM MEHEAXEPOM ANs YCTaHOBKW nakera xsltproc.

xsl-cpavinbl xpaHatcs 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 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 <karanor
ycraHoskun KiCad>\bin\scripting\plugins, COOTBETCTBEHHO.

Ha Bcex onepauMoOHHbIX 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”

Bo3Mo:xHO moOHa06HTCs 106aBUTHL pacmupeHns ¢aiina, JJIs1 TOro N3MeHNTe KOMaHJAHYI0 CTPOKY KaK yKa-

3aHO:

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

s mosy4yenus 6oJiee AeTaabHON HH(OPMAIMU HAXMHUTE KHONIKY Cnpaska.

59. Teneps Haxmute KHONKY Cepopmuposams. Paiin (c Ha3BaHUEM KaK y JJAHHOTO NPOEKTa) Oy/leT pacriosIoKeH B IamKe Mpo-
ekrta. OtkpoirTe .csv ¢aitn ¢ momomsio LibreOffice Calc mm ¢ nomompio Exel. [TosiBuTCS OKHO ¢ TapamMeTpamMu IMIIOPTa

IaHHBIX, HaxMuTe OK.

Tenepb BCE rOTOBO, YTOOBI IEPENTH K pa3fey TPACCUPOBKH IT€YaTHBIX IUIAT, KOTOPBIH MPeACTaBIIeH B cileayomei yacti. OqHaKko

nepe/1 3TUM JaBaiTe ObICTPO PACCMOTPHM, KaK COSTUHSITh BHIBOIB KOMIIOHEHTOB, UCIIOJIb3YsI [IIMHY.

4.2 LWuHHbIEe coeanHeHus B KiCad

WMHoraa Bo3HUKAET HeO6XO)]I/IMOCTb B COCJUHCHNHN HECKOJIbKUX IMOCJICA0BATE/IbHBIX BBIBOJOB KOMIIOHCHTA Ac HEKOTOPBIMU [1pYy-

TUMU NOCJICI0BATCIIbHBIMU BBIBOJAMU KOMIIOHCHTA B. B atom CJIy4dac JOCTYIHBI IBa BapuaHTa: yiKe paCCMOTpeHHLIﬁ METOI UC-



https://gitlab.com/kicad/code/kicad/raw/master/eeschema/plugins/xsl_scripts/bom2csv.xsl
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II0JIb30BAHUA METOK WJIM METO/ IIIMHHBIX COCZ[PIHGHI/Iﬁ. JIaBaﬁTe paccMOTpuM TeENEPb BTOpOﬁ.

10.

11.

. HpeﬂCTaBbTe, 4TO €CTb TpU 4-KOHTAKTHBIX pa31>éMa, KOTOPBIC HY’)KHO COCAMHUTL BMECTE KOHTAKT K KOHTAKTY. HPI/IMCHI/ITG

Croco0, UCTIOB3YIOIIUI METKU (HaskmuTe KiaBuiny [1]), 4ToOb IpUCBOMTH METKY 4-My BhiBogy pazbéma CONN_1. O6o-
3HaubTe 3Ty MeTKy al. Tenepp HaxmuTe KjaaBuiny [Insert], YToOB MOBTOPUTH TpebIAyIlee JCHCTBUE MO OTHOIICHUIO K

cnenytouiemy Bbioay (PIN 3). 3ameTbTe, MeTKa aBTOMaTUUECKU U3MEHUJIACh Ha a2.

Haxwmure kinapuy [Insert] emé gBa paza. Haxartue knaBuim [Insert] ananornyno onepauuu Ilogmopums nocaeownee oeli-

cmeue 11 9TO OYUCHbD I0JIE3HAA KOMaHda, KOTOPAaA MOXET 3HAYUTEJIbHO 00JIErYnThH pa60Ty.

. TToBTOpUTE TO )K€ camoe AelicTBHE (pucBoeHne MeTKH) it pa3beéMoB CONN_2 u CONN_3. Jlasnee, mpu pa3paboTke Iie-

YaTHOW IIaThl, ObUIO ObI BUHO, UTO TPH pa3béMa CoeIMHEHbI ApYT ¢ Apyrom. Ha pucyHke 2 nokasaH pe3yJibTat INpoe/IaHHOH

paboTel. UTOOBI PHAATH CXeMe 0oJiee ICTETUYHBII BUJT, MOKHO BBIITOJHUTH CIEAYIOIIEe: C TOMOIIBI0 HHCTPYMEHTOB Pazme-

. )

CMUmMs 8600 NPOBOOHUKA 8 WIUHY u Pasmecmumb 6600 wiutbl 8 WUHY ~ JOIOJHUTB CXEMY KaK ITOKa3aHO Ha PUCYHKE

3. OmHako, yutute, 310 OyneT Hed(p(heKTHBHO IS IeYaTHOM IITaThL.

Hy’XHO OTMETHTb, UYTO KOPOTKHI MPOBOJI, COSAMHEHHBII C BRIBOAAMHU (PHCYHOK 2), COBEPILIEHHO He 00s3artesieH. DakTude-

CKH, METKHN MOXHO OBLIIO HAHECTHU IIPpSAAMO Ha BBIBOJBI.

. JaBaiiTe mpoaBHHEMCS eLIE Ha OAMH AT BIEPE M IPEAIOI0KUM, YTO UMeeTcs yeTBEPTHIA pazbeM CONN_4, MapKipoBKa

BBIBOJIOB KOTOPOTO MOYeMy-To HeMHOro otinuaercs (bl, b2, b3, b4). Celtuac Hy>KHO COEUHUTD WUHY A C WUHOU b KOHTAKT
K KOHTaKTY M C/IeJIaTh 3TO O€3 UCIIOIb30BaHUsI MAPKUPOBKH BBIBOJIOB (KOTOPAst TAK)KE BO3MOXKHA), 4 UCIIONB3YsI MAPKUPOBKY

IIXUHBI — KaKJOU IIIMHE 10 METKE.

[Moakmounte u npomapkupyiite CONN_4, ucrionb3ysi MeTO/I HAaHECEHHUST METOK, ONIMCAHHBIH Bhiiiie. O603HaUbTE BHIBO/IHI b1,
-~

b2, b3 u b4. IloakioYnTE BHIBOIBI, UCTIONB3YSI HHCTPYMEHTHI Pazmecmuns 6600 NPOBOOHUKA 8 WUHY u Pazmecmumo

WUHY / (cM. puCyHOK 4).

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

IMomectute meTky (kiaBuiia [1]) Ha mpeapIIYyIyIO IIMHY a U Ha3oBUTE e€ af 1..4].

Tenepb MOXHO COeqUHUTD HHY a[ 1..4] ¢ muHO# b[1..4], ucnonk3yst UHCTpyMEHT Pazmecmumso wuty / .

ITpu coeqMHeHNN JBYX IIMH BMeCTe, BbIBOJ al OylieT aBToMaTU4ecKu COeIMHEH C BHIBOJIOM b1, a2 Oyner coequuéH ¢ b2 u T.

. PI/IcyHOK 4 IIOKa3bIBACT, KaK JOJI’)KCH BBII'IAICTD KOHEYHBIN pe3yabTart.

3amMeyaHue

Onepauus lNoBToputs nocneaHee Aevictave, Bbi3aBaHHAs HaxaTueM knasuwm [Insert], MoxeT 6blTb BecbMa
YCMeLWwHOo NpYMEHUMA NPY NEPUOONYECKN NMOBTOPAOWMXCA OENCTBUSX. Hanpumep, KOpoTKmne nposoa, Coeam-
HEHHbIE CO BCEMM BbIBOLAMMW HA PUCYHKE 2, 3 1 4, MOTyT ObITb pasMelLeHbl C UCMONb30BAHUEM 3TOW onepaLmu.

Onepaupls{ Hoem()pumb nocaeomnee 0611(,’7}’181/{@, BbI3BAHHAA HAXATUEM KJIAaBUIIIN [IHSCI‘t], MOXKET TaKXK€ 41aCTO MMPUMCHATHCSA

TP MHOKECTBE IOCJIEN0BATEIbHBIX BBI30OBOB MHCTPYMEHTA Pazmecmumo 6600 npoeodnurca 8 WUHY
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naBa 5

[NpoekTnpoBaHue neyaTtHoOu nnarhbl

HpI/IHUIO BpeEMA BOCIIOJIb30BATbCA Q)aﬁHOM CITHCKA IIeTIer IJId TOTrO, 4TOOBI BHIIIOJIHUTD TPaCCUPOBKY MeYaTHOH IUIaThl. DTO acia-

eTcs1 IPU TIOMOIIY MHCTpYMeHTa Pcbnew.

3ameyvaHue
Ecnwn 6bina ncnonb3oBaHa komanaa O6HoBuTL neyatHyro naary B Eeschema, Het HE06X0AMMOCTY CO3aaBaTh CNMCOK
Lienel 1 BbIMOMHATL NATHINA war. Cetvac MOXHO PacrnonoXuTb NOCaA04HbIE MECTa Ha nnaTe, Kak ykasaHo B warax 6 v

7, a nanee, HaCTpOWUTb NapamMeTpbl INCTa 1 NpaBuia NPoOEeKTUNpPoBaHUA, BbINOTHMB LWarun 2.4

5.1

NUcnonb3oBaHue Pcbnew

=

. B menemxepe npoektoB KiCad HaxmuTte KHONKY Pedaxmuposams neuamuyo naamy 'hll. (Pepaktop nevaTHbIX IUIaT).

Tax:ke, MOKHO BOCIIOJIb30BATHCS aHAJIOTUYHOW KHOIIKOW MaHeJI MHCTPyMeHTOB Eeschema. OTkpoetcst okHO Pcbnew. Ecim

HOSIBUTCSI cOOOIIIeHre 00 ommuodKe, B KOTOPOM TOBOPUTCs, UTO * kicad_pch-chaiin emg He CyIecTByeT — MPOCTo Haxmure /a.

Hauném c BBoa HekoTopoi uHgopMarmu o cxeme. Haxmute kHONKY Hacmpoiiku cmpanuybl ﬁ Ha BepXHEH MaHesn
WHCTPYMEHTOB. Y CTaHOBUTE NOAXOAAMIA Pazmep cTpanulibl (A4, 8.5x11 v T.11.) u BBeaute B none Haumernosanue — Tutorial
1.

Xoporasi MbIC/Ib — HauaTh C YCTAHOBKHU pa3Mepa 3a30pa 1 MHHHMAJIbHOW IIMPHHBI 10D 07KKH (IIPOBOJHUKA), 33/1aB TEM
caMbIM TpeOOBaHMSI CBOETO MPOM3BOAMTESI IIEYATHBIX IUIaT. B 0011eM ciiydae, JOCTaTOUHO yCTAaHOBUTH 3a30p 0.25 1 LIMPUHY
nopoxku 0.25. Beibepute nyHKT MeHio Y ctranoBku — IIpaBuia npoexktupoBanusi. [lepeiiaute Ha BKi1aaky Pedakmop
Kaaccog ueneii. IsmeHute 3HaueHue B nojie 3a3op BBepXy okHa Ha 0.25 v 3HaueHue B nose Llupuna dopoosicku Ha 0.25 Kak

IMOKa3aHO Ha pUCYHKE HUKE. P a3MEPhI 3/1€Ch YKa3aHbl B MUJUIMMETPAX.
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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 0.25 |0,25 0.6 0,4 0.3 0.1
Nob6aenTe VaannTe CABWHYTL BEEDK

4. Tlepeiiaute Ha BKIAAKY OOujue npasura npoekmuposanus  ycranopure Munumanohyio wiupuny oopoosicku 0.25. Haxmure
KHOMKY OK,, 9YTOOBI TPUMEHUTh BHECCHHBIC U3MEHEHIS U 3aKPHITh OKHO [Ipaska npagusi npoeKmuposaHus.

-
g

,.,.!'_\._

5. Tenepb MOXHO UMIIOPTUPOBATH (paiii criMcKa Lenei, ecau oH yxke co3aaH. Haxmure kHonky Cuumame cnucok yeneri
Ha BepXHel maHenmn nHCTpyMeHTOB. Ecim ¢ momomsio Eeschema yxe ObUT co3naH (paiii criicka uenei futoriall.net, To oH
Oynet ykasaH B roje @aiin cnucka yeneii. Haxmute KHONKy [Ipouumame mekyuuii cnucox yeneii. 3aTeM HOKMUATE KHOTIKY

3axpvime.
6. Bce komrioHeHTbI 0TOOpa3sTcs Ha SKpaHe. OHM BbIIEJIEHBI U CJEAYIOT 32 KYPCOPOM MBIIIH.

7. HCpCMCCTI/ITe KOMITOHEHTBI B LICHTP revatHoi atel. Eciu HOTpe6yCTC§[, MOXHO YBECJIUYUTL WM YMEHLIIUTH Maciirad

IpAMO B IIpoLIecce NEPEMECUICHU A. H_[éJ'IKHI/ITe JIEBOM KHOIIKOW MBIIIIN IUIA 3aBEPIICHUS.

8. Bce KOMITOHEHTHI CBSI3aHBI MEKIy COOOM TOHKUMU JIMHUSMHY, HA3hIBAEMBIMH He TIPHUCOEIMHEHHBIMHE CBSI3sIMH (ratsnest). Yoe-
L= o

JIUTECh, 4TO KHOMKa [lokazame/Ckpoims éce cészu = B maxara. Takum 00pa3oM MOXHO YBUIETh JIMHUHU, CBSI3bIBAIOIIINE

BCE€ KOMIIOHCHTHI.

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

MepeTaluTh €ro. HepeHBI/IHI)Te BCE KOMITIOHCHTEHI TaK, YTOOBI MUHUMU3UPOBATH YUCIIO nepecequI/Iﬁ COCIII/IHCHI/Iﬁ.

MYCONN3
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10.

11.

12.

13.

3ametbTe, YTO OMH KOHTAaKT 100-OMHOrO pe3ucTopa COeUHEH C IMIECThIM BbIBOJOM KoMiioHeHTa PIC. 9to pesynbrar uc-
MOJIb30BaHMSI METO/Ia MAPKHUPOBKH, IPUMEHEHHOTO TIPH COEAMHEHNH KOHTAKTOB. METKH Y4acTo MpeArouTUTE IbHEE peaTbHBIX
MPOBOJIHUKOB, TIOTOMY UYTO OHH JIEJIAI0T CXeMy 0oJjiee aKKypaTHOM.

Tenepb HOCTPOMM KOHTYP Me4YaTHOH 1miathl. Beidepute Konmyp naamet (Edge. Cuts) 3 BbINIAIAIOIIET0 MEHIO B BEpXHEH MaHe-

:. --1
1 o

Jiu uHCTpyMeHToB. Haxkmute kKHOTIKY JJobagums epaguueckue AUHUY UAU NOAUZOHBL "=== HA ITPABOY MaHEIN UHCTPYMEHTOB.
[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

anee MOAKIIOUMM Bce TIPOBOJA, KpoMe 3a3emiieHus. Ha HxkHeM MeHOM ciioe TuiaThl (HazeiBaeMoM B.Cu) co3IaauM 3em-

AAHYIO 30HY U TAKUM 06p2130M CO€IMHUM BCE 3a3eMJIAIOIINE TPOBOAHUKU B OJJUH.

Ceituac He06X0JMMO BHIOpATh CJIOH, HAa KakoM Oyaem padotats. Bridepute F.Cu (PgUp) n3 BHINafaioiero MeHIo B BEpXHeH

MaHeJIW MHCTPYMEHTOB. JTO BEPXHHU CIOH Meau.
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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. Ecnum permmy, K IpUMepy, CaenaTh 4-CJIOHHYI0 eYaTHYIO I1atTy, BeioepuTe Y cranoBKH — HacTpoiika cJ10€B 1 n3MeHnre
Meonwie caou Ha 4. B tabnunie Crou MOXHO IEPEUMEHOBATH MX U PEIIUTB, JUIsSl Yero OHU OyyT UCHob30BaThes. OOparute

BHMMaHHWe, HACTPOWKH OYEeHb yI0OHO 3a1aBaTh C MOMOIIBIO MEHIO I pynnuposka croés.

15. Haxwmure kHOTIKY Tpaccuposamv 0opodicku \-\ Ha MPaBOH MaHeIM UHCTPpyMeHTOB. HaxMuTe J1eBOil KHOMKOW MBIIIN Ha
BbIBOA 1 OT JI W npoBenuTe JOPOXKKY K KOHTAKTHOM IUIomaake R/. 3aBepiuure JOPOKKY ABOMHBIM IeTYKOM Mbliiu. [u-
pHHA 3TON JOPOXKHU TMo-ymordanmo OyzaeT 0.25 mm. M3MeHUTh 3Ty MIMPUHY MOKHO C TIOMOIIBIO BBHITAAAIONIET0 MEHIO B
BEpXHel MaHeIm MHCTPYMeHTOB. O0paTuTe BHUMaHKE, YTO MO-YMOJTYAHHIO JOCTYITHO TOJIBKO OJIHO 3HAUYEHHUE IS IUPHUHbI

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 3HAUSHUH IS IUPUHBI JpOXeK, npoiiaure Y cranoBkn — IlpaBmia npoekTupoBanus —
Oo6mue npaBuIa MPOEKTHPOBAHNS 1 B [IPABOM HM)KHEM YIJIy 3TOrO OKHA J00aBbTe JTI000€e pyroe HyKHOe 3HAYeHHe IIIH-
puHslL. [Tocie 3Toro craHeT BO3MOKHBIM U3MEHSATh 3HAYEHHE [IMPUHBI JOPOKEK M3 BHIIAIAIOIIETO 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 JOPOXKH ¢ 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-ymonuanuto crnesa u power CIipaBa ¥ BOCIOJIb3YHTECh CTPEJIKAMH).

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

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

19. TloBTOpHTE 3TOT HPOLIECC O TeX IMOP, IOKa BCE MPOBOAHUKY He OYIyT pa3BelCHBI, 32 HCKIIOUEHUEM TPEThero BEIBOAA J1.

Ilnara JOJIKHA IPUHATDb BUJL KaK Ha PUCYHKE HUKE.

uCtoLER INFUT

-
o
m
[
1
-
=

e UT

20. aBaiite Terepb MPOBEIEM JOPOXKKY C 0OpaTHOH CTOPOHHI IeyaTHoi ruiatsl. Beioepure B.Cu U3 BHIIAJAIOIEr0 MEHIO B BEPX-

21.

Hell naHesm UHCTpyMeHTOB. Haxkmure kHONKY Tpaccuposams 00podcku \. Hapucyiite 1OpoXKY OT KOHTaKTa 3 KOMIO-
HeHTa J1 k koHTakTy 8 komnoneHTa Ul. Ha camoM fiesie, B HaileM ciiyyae He 00sI3aTeNIbHO 3TO AeNaTh JUIs 3eMJISTHOH 1ienu

(GND). Ob6patute BHUMaHUE, KaK U3MEHUJICS [[BET JOPOXKKH.

HN3meneHue cjioss npu nepexoje oT BbIBoJAa A k BeiBoay B. B mporecce mpoBeneHus JOPOKKH, MOXKHO CMEHHUTh
cJIoi Mey, pa3Melias nepexoaHoe oTeepctre. Bo BpeMs npoBefeHNs JOPOKKY MO BEPXHEMY CJIOI0 MeU HaXMUTE NPaBYIo
KHOIIKY MbIIIY 1 BBIOepuTe Pazmecmums nepexoonoe omeepcmue WIM IPOCTO HAKMUTE KJIAaBHUITY [V]. DTO 103BOJIMT IEpeTH

Ha HUKHUM CJION W 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 noHafgoOUTCs IPOCMOTPETh ONpPeAeIEHHYIO LIelb, HUKMUTE KHONKY [lodceemia yenu 1 IPaBOi NaHeJN UHCTPY-
MeHTOB. HaskmuTe JIeBOi KHOIKOM MBIIIM Ha BBIBOJ, 3 KoMMOoHeHTa J1. Cama JOpO:KKa 1 BCe COeAMHEHHbIE C Hell KOHTaKTHBIE

IJIOAJKHU IIOACBETATCA.

23. Teneps coearHNM 3eMJISIHOU ciioi co BceMu BbiBogamu GND. Haxmute kHOIKy /[o6asumsb 30Hbl B IIPAaBOI MaHENIN WH-
cTpyMeHTOB. Hy)KHO Ha4epTHTh MOJMIOH MO KOHTYPY IUIAThl, TO9TOMY HAXXMHTE JICBOH KHOMKOHM MBIIIM TaM, I Hy>KHO
pa3MecTUTh OJIMH U3 YIJIoB. B nosiBuBIIeMcs auainore ycranosute Coedunernue konm. na. B Tepmopasepyska n Haxnon kom-

mypa B Jhoooii n Haxvute OK.

24. CospaiiTe MOJUTOH MO KOHTYPY IUIAThl, HA)KMUMAs JIEBYI0 KHOMNKY MBIIIM B KaJIOM YIJIy AJIs MOBOpOTa. JIBOIHBEIM Hiemy-
KOM MBIIIY 3aKOHYHUTE MPSIMOYTOJIbHUK. HaskMuTe MpaBylo KHOIIKY MBIIIH BHYTPYU TOJIBKO YTO CO3/IaHHOH 30HBI. BriOepure
KoMaHAy 3oubl — 3aaumpe ecé. Ilnara Oyner 3amoiHeHa BHYTPU 3€IEHBIM LIBETOM U NPHOOPETET B MPUMEPHO KaK Ha

PUCYHKE:!
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INFUT

Nel— [D1—Padd}

P1C12C508A-1/5N

INPUT{aR

MYCONN3

[E LTtk

25. 3amyctute NpoBEpKY MPaBUI MIPOSKTUPOBAHMS, HakaB KHOMKY BbinoaHums npoeepky npasun npoeKmuposaHus. :‘ Ha
BepxHel nanenu nHcTpyMmeHToB. Hasxkmure Cmapm DRC. Ommbok He JokHO 0biTh. Haxkmute Ha Chucok He noocoeounét-

Hoix. He mojicoe MUHEHHBIX IOPOXKEK He H0JDKHO ObiTh. Haxkmute OK, uTo0bI 3aKkphiTh guasior Konmponas DRC.

26. Coxpanurte haii neyaTHoi miatel, BbiOpaB Paiis — CoxpanuTts. s npocmotpa mwiatel B 3D-Buae Haxmute IlpocmoTp

— 3D Bua.

27. TleperackuBasi MBIIIb IO KPYTy C HA)KaTOM JIEBOW KHOIKOM, MOKHO TTOBOPAUMBATh TIEYATHYIO IIJIATY.
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28. TIpoekTupoBaHuME MIATH 3aKOHYEHO. Terepb Hy)KHO co3/1aTh Bce HeoOxoaumMble Gerber-caiiisl st ocieyommen OTIpaBKy

IMPOU3BOAUTEITIO.

5.2 CospaHue Gerber-channos

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

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

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

2. Haxwmure B meHio ®@aiun — Yepturs. Bridepute Gerber, kak (opMaT yepueHHs] U YKaXUTe MaIKy, B KOTOPYI HYKHO

noMectuts Bee Gerber-(haiiibl. 3aBepIiuuTe onepanuio HaxaTueM KHOIKU Yepmuma.

3. Ins co3panHus (paiiia CBEpIIOBKH, B Pchbnew cHOBa BbiOepuTe MyHKT MeHI0 ®aiin — YepTuth. 3HaYCHUS MO-YMOTIAHUIO

HaM HOJIXO/IST.

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”

Huxunii ciiont Mmegu B.Cu .GBR .GBL

BepxHwuii cioit meau F.Cu .GBR .GTL

BepxHuii cioit Mmacku F.SilkS .GBR .GTO

menkorpagpuun

Hwxunit cioit Mmacku B.Mask .GBR .GBS

MIPUIIOST

BepxHuii cioit Macku F.Mask .GBR .GTS

TIPUTIOS

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

TUIaTHI

5.3 MWcnonb3osaHue GerbView
1. Jna mpocMotpa co3gaHHbIXx Gerber-caiiioB nepeiiqure B MeHemxkep npoekToB KiCad m Haxmute kHONKy GerbView. B
BBINIAJAIONIEM MEHIO Ha BEpPXHEH IaHeIl MHCTPYMEHTOB WX B MeHellkepe cnoéB Beidepute Caoii zpaguxu 1. Tenepp Ha-

"“-’:l
xmute B MeHIo Paiin — OTKpsITh haitia(pr) Gerber wim npocTo Ha)KMHUTE KHOIIKY . BeiOepute Bce co3iaHHbIE paHee

Gerber-caitnsl 3a onuH pa3. O6paTrTe BHUMAaHNUE Ha TO, KAK BCE CJIOM PACIIOIOKUINCE JPYT Hajl IPYTOM.

2. ®aiinpl CBEpIIOBKY OTKPBIBAIOTCS C TOMOIIBI0 KoMaHapl Paiii — OTKphITh (haitia(s1) cBepaoBknu Exellon.
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3. I/ICHOIH>3yH MCEHEIKEP CJIOEB WJIH MEHIO CIipaBa MOXHO BLI6paTL KaKue CJION HYKHO ITOKA3bIBaTh, d KAKNUE HET. BraumarensHo

MPOCMOTPHUTE KaXIbII CJIOH Mepes OTIPABKOW €ro IMPOU3BOIUTEIIO.

4. YnpaneHue 0ToOpaxeHueM BbIONHsAeTCs 10100H0 Pcbnew. Iesruok npaBoii KHOMIKK MbIiK Ha paboveit 06JacTy U B MO/~

MeHI0 Cemka MOXHO BBHIOpATh JAPYTrOi IIar CEeTKH.

5.4 AsBTOMaTM4yecKkas TpacCMpOBKa C NMOMOLLbIO CBOGOOHOIro TPacCUpoB-
wuka FreeRouter

TpaccupoBKa MIaThl BpYYHYIO — 9TO OBICTPO U YBJIEKaTeIbHO, OJHAKO /IS IUIAT C OOJIBLIMM YMCJIOM KOMIIOHEHTOB MOXET BO3HHK-
HYTb XeJIaHUe BOCIIOJIb30BaThCs ABTOTPACCUPOBIIMKOM. 3alIOMHUTE, CHAaYasIa HyXKHO pa3BecTd Haubojiee OTBETCTBEHHbIE TPACChI
BPYUHYIO, a 3aTeM BBI3BIBATh ABTOTPACCHPOBILHK, YTOOHI 10JJ€J1aTh OCTAIbHBIE (pparMeHTHI. B ero 3agady BXOAUT NPOKJIaKa TOJIBKO

He pa3BeI€HHBIX Tpacc. B naHHOM citydae OyneT NCIOJIb30BaH CEeTeBOM aBToTpaccupoBInKK 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 — Jxenopt — Specctra DSN u coxpanute daiin kyna-audyap. 3amycrure FreeRoute u

HaXMUTE Ha KHOTIKY Open Your Own Design, BoiOepuTe CO3aHHBIN dsn-Gaii u 3arpy3ure ero.

2. FreeRouter mMeeT HECKOIBKO (PYHKITHN AT PyYHOH M aBTOMATUIECKOU TpaccHpoBKH, KOTOphIX y KiCad moka Het. FreeRouter
paboTaeT B /IBa OCHOBHBIX 3Talla — BHaYaJIe TPACCUPOBKa IUIATHl U 3aTeM e€ onTumusanus. [lonHas ontumMusanus 3aHIMaeT

MHOI'O BpEMEHU, OJHAKO €€ B 1000 MOMEHT MOXKHO OCTaHOBHTb.

3. BbI MOXeTe HaYaTh aBTOMaTHUECKYIO TPACCUPOBKY, HakKaB KHONIKY Autorouter Ha BepXHeH MaHeNIu MHCTPYMEHTOB. B crpo-
Ke cTaTyca otroOpaxkaercst MH(OpPMALHs O X0OIe BBIIOJHEHHU IpoLiecca TpaccupoBKU. Ecii unciio mpoxoaos Pass moiyva-
ercs1 6osbine 30, TO, BeposTHEE BCEro, 3TOT TPACCHPOBIIKUK HE CMOXeT ee 00padoTaTh. CuiibHEe pa3HECHTEe KOMITIOHEHTbI
WJIA JIYy4IlE UX pa3MECTUTE U MOILITAUTECh CHOBA. Heﬂb PasHECEHUA U pa3MEIICHUS KOPITYCOB KOMIIOHEHTOB B TOM, ‘1T06I)I

YMEHBIIUTh YUCIIO NEPECeUEeHUI JIMHUN COeTMHEHU.

4. OCTaHOBUTH ABTOMATUYECKYIO TPACCUPOBKY MOKHO HaKaTUEM JIEBOM KHOIIKOH MBbIIIN, ABTOMATUYECKU HAYHETCS IPOLECC
OIITUMHU3AlUU. EHIC OJIMH JICBBIN MIEJTYOK OCTAHOBUT HPOHECC OINTUMU3ALNU. 310 Tp€6y€TCH TOJIBKO B TOM CJIy4ac, €CJ/in

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

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

o011eM ciry4yae, HeT He0OXOJUMOCTH CoXpaHsATh (aiin npasui FreeRouter.
6. Bepnurecs B penaktop Pcbnew. Tenepb MOKHO UMIOPTHPOBATh TOJBKO YTO Pa3BeEHHYIO IUIaTy, BeiOpaB ®aiin — UmmopT
— Ceanc Specctra 1 yKa3aB CO3IaHHBIH .ses (aii.
Ecinn kakas-HuOy b pa3Be/iéHHast Tpacca He IIOHPABHUTCS, €€ MOXXHO yIaluTh, UCTIONB3YsI Kiiasuuly [Delete], u neperpaccupoBathb

3aHOBO HCIIOJIb3YsI MHCTPYMEHT TPAacCUPOBKU Tpaccuposams 0opodicku \ s IpaBO¥ MaHeJ UHCTPYMEHTOB.
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naBa 6

Npsamaa aHHoTtauusa B KiCad

Ter[epb, Koraa MMeeTcs roroBast CxemMa, BCEM JIEMECHTAM HAa3HAYCHBI [TOCAJOYHBIC MECTA, Pa3BCJICHA M€YaTHAs IlaTa U CO3JaHbl
BCE H€O6XO,HI/IMHG GCI'bGI'-(I)anIH, MOJKHO BC€ 3TO OTHPABJIATH IIPOU3BOAUTEIIIO MEYATHBIX IJIAT U CIIPOEKTUPOBAHHOC YCTpOfICTBO

CTaHET PEAJIbHBIM.

Yacro B HpOﬁHCHHOM HaMH, JOBOJIBHO TaKH HpHMOHI/IHeﬁHOM, nyTn pa3pa60T1<1/1 HYXHO BEPHYTBCA U ITOT IIYThb CTAHOBUTCA HE
TaKUM YK U IPAMBIM. Har[pI/IMep, MOXET HOTpeéOBaTbCH W3MEHUTD/ JOIIOJIHUTD YK€ CACJIaHHYIO IJIaTy, OITMCAHHBIM 3/1€Ch 06pa30M,
a UMEHHO, NIEPEMECTUTb KOMIIOHEHTBI, 3dMEHUTb UX APYI'MMHU, IOMEHATH ITOCAAOYHbIE MECTa WJIN eH.[é ‘ITO-HI/I6y,I[I>. N3-3a 31X

M3MEHEHUI He X0TeJIoch Obl 3aHOBO Pa3BOJMTH BCIO MIEYaTHYIO T1aTy. [109TOMY, M3MEHEeHH s Hy’KHO BHOCHTb CJIeJyIOIIM 00pa3oM:

1. JaBaiiTe mpeAroNokM, YTO HYKHO 3aMeHHTh, ckaxkeMm, pazbeM CON1 Ha CON2.
2. B HarieMm ciyyae yxe UMeeTcsl 3aBepIIEHHAs CXeMa U MOJHOCThIO pa3BeéHHAs TievaTHasl IJiara.

3. U3 KiCad 3anycrure Eeschema, BoinonHUTE HyXHble n3MeHenus:, yaaiuB CON1 u nob6asus CON2. CoxpaHHUTE NPOEKT

-
"\‘.'
-

.
CBOEH CXEMBI C IOMOIIIBIO KHOIKH 2 1 HAKMHTE KHOMIKY ChopMUposams CnUcox yenell Ha BepXHeil MaHesu MH-

CTPYMEHTOB.

4. Haxwmute kHOTKY Cghopmuposamu, 3aTeM Ha KHONIKY Coxparumu. Paii crivicka Lerneil COXpaHUTCA ¢ UMEHEM I10-YMOJTYaHHIo,
MpUAETCS Mepe3anucarh yxke CyIecTBYOIINI.
*
5. Teneps onpenennm nocagodHoe mecto i KommnoHeHTa CON2. Haxkmute kHONIKY 3anycmums CvPch  *%= Ha BepxHei
[IaHeJIM MHCTPYMEHTOB. BriOepurte Hy)XHOe MocalouHoe MecTo Ui HoBoro komrnoHeHTa CON2. OcrasbHble KOMIIOHEHTHI

MYCTh OCTAIOTCS C paHee Ha3HaYeHHBIMU NIOCAJOYHBIMU MecTaMu. 3akpoiite CvPch.

6. BepHHTECh B peIAKTOP CXEM M COXPAHHUTE TIPOEKT C MOMOIIBI0 MeHI0 Paiin — Coxpanums npoekm cxemvl. MOXeTe 3aKPHITh

PEmaKTOP CXeM.
7. B menenxepe npoektos KiCad Haxkmure kHonky Pebnew. OTkpoeTcst OKHO Pcbnew.

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

o
o

5]
KMUTE KHOIIKY Cuumamo cnucok ueneﬁ Ha BerHeﬁ NaHeJIM THCTPYMEHTOB.
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9. HaxkmuTte kHONIKY O630p 1 BbIOEpHUTE (hails ciMcKa Lienei ¢ MOMOIIBIO Iratora Beioopa ¢aiiios, 3aTeM HakKMHUTE KHOIKY

Ipouumame mexywuii cnucok yene.

10. Ha paHHOM 3Tare JOJDKHO ObITh BHIHO IUIATY C IIPEJBApPUTENIbHO Pa3BeAEHHBIMU KOMIIOHEHTaMU. B BepXHeM JIeBOM yriy
JIOJDKHBI TIOSIBUTBCSI BCE HOBbIE KOMITIOHEHTBI, B HanlleM ciydae 370 CON2. BriOepute ero MbIIIbio U IepeMecTUTe Ha LEHTP

I1J1aThI.

11. Vcranosure CON2 B Hy:XHOE MECTO U MOABEAUTE K HeMY HOpokKuU. Korjga 3aBepiiuTe, coxpaHuTte IUaTy U cCO3AaiTe BCe

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

ITpotiecc onucaHHbIiA 34eCh MOXKET JIETKO MIOBTOPATHCS CKOJIbKO YrogHo pa3. [Tomumo metona IIpsimoli annomayuu, OMACAHHOTO
BBIIIIE, €CTh APYTOi — U3BECTHBIN Kak MeTo] O6pamuoi aHHomayuy. STOT METO]] ITO3BOJISIET BBHINOJIHATH N3MEHEHHS Ha YKe pa3-
Be/IEHHOI MevaTHoi mate B Pcbnew u, 3aTeM, 0OHOBIIATH (hailyibl cXxeMbl U criicka neneil. Ho Oopamnas annomayust He 04eHb

MOJIE3HA, [TO3TOMY 34€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 ounomorekax KiCad. 9to COBCPIIEHHO HOPMAJIbHO U HE ABJIACTCSA

MOBOJIOM JUisi OecrioKoicTBa. B 3TOM paszenie OyaeT pacCMOTPEHO, KaK MOXHO OBICTPO CO3/1aTh KOMIIOHEHT CXEMbl, UCHIONb3Ys

KiCad. OgHako MOMHHUTE, YTO BCEr/la MOXHO morckath kommnoHeHTsl KiCad B uHTepHere.

Komnonent B KiCad — 3T0 TekcTOBBII (hparMeHT, KOTopblii HaunHaeTcd ¢ DEF v 3akanuuBaetcs Ha ENDDEF. OqyH WY HECKOJIb-

KO KOMIIOHEHTOB OOBIYHO PACIIOJIOKEHH! B haiyie OnOIMoTekn ¢ pacumpenueM ./ib. Eciu HyXHO J00aBUTb KOMIIOHEHTHI B (paiil

OMOIMOTEKH, TO MOKHO 00OUTHCH KOMaHAaMu Konuposame u Bcmagume.

7.1

1.

Mcnonb3oBaHue Pepaktopa 6Mbnnotek cxeMmbl

11 co3aHrsI HOBBIX KOMITOHEHTOB MOKHO UCTIONB30BaTh Pedaxmop 6ubauomex cxemvt (4actb Eeschema). CHavana, B mar-
Ke yXe MMEIOIIerocst mpoekTa futoriall coznaire nanky library. Korga 6yaer co3gaH HOBbIA KOMIIOHEHT, B HE€ TIOMECTHUTCS

HOBBIH (haiin 6udmmoreku myLib.lib, .
Termepb MOKHO IMPUCTYIUTD K cO3/1aHuI0 HOBoro kommoHeHTa. 3 KiCad 3anyctute Eeschema, Haxmute KHONKY Pedakmop

oubauomex cxemvl [ U 3aTteM Haxkmute Cozdamb HOGbIUL KOMNOHEHM [ . INogsurca okHo Ceoticmea Komnonenma.
HazoBute HOBBII KoMITOHeHT (MMst kommnioHeHTa) MYCONN3, O6o3nauenue no ymoruanuio — J, Koauvecmeo anemenmos

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

TOJILKO CBOEi MeTKoi. Jlabie J06aBUM HECKOJIBKO BhIBOOB. Haxmure KHONKY Jobasumb 661600 Komnonenma 1 Ha
MIPaBoOY MaHeJM MHCTPYMEHTOB. Pa3dMecTuTe BHIBOJ HAKaTHEM JIEBOW KHOIIKH MBIIIIU B IEHTPE JIUCTA CXEMBbI, HO HUKE METKU
MYCONNS3.

B nosiBuBmemcs okHe Ceoticmea konmaxkmog 3aaante Ums evisooa B VCC, Homep evisooa — I n Dnexmpuueckuii 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. Pacnonoxure BBIBOJI B TOM MeCTe, Ijie Obl XOTEJIM €ro pa3MeCTUThb, CKaKeM, [TpaBee U HUKe METKH.

5. TloBropute miaru pasmeinieHusi BoiBojoB. Ha atot pa3z Hms evisoda 6ynet INPUT, Homep evisoda — 2, Dnexmpuveckuii mun

— Ilaccusnwrii.

6. TloBTOpUTE ImIark pa3MerteHus BLBOIOB. Ha 3toT pa3 Hms evicooa 6yner GND, Homep evicooa — 3, Dnekmpuueckuti mun —
Iaccusnwui. Pactionoxute KOHTAKTH OAWH HaJ ApyruM. MeTka ¢ umeHeM kommoHeHTa MYCONN3 nomxHa OHITh B LISHTpe

CTpaHMLIBI (TaM, i€ NEPECEKAIOTCS CUHUE JIMHUN).

7. Janee HapucyiiTe KOHTYp KOMIIOHeHTa. Haxkmurte KHONKY /Jobasume npsmoyzoneHuK D . HyxHo HapucoBaTh npsimo-
YrOJIbHHK Cpa3y 32 KOHTAKTaMH Kak IMOKa3aHO Ha PUCYHKe Hike. UTOOBI cienath 3T0, MIEIKHUTE JIEBOW KHOITKOW MBIIIH
TaM, IJie JI0JKEeH ObITh PacoNIOXKEH JIEBbI BEPXHUIA YToJl IpsAMOYroJibHUKa. HaskmMute cHOBa, YTOOBI PacIioIOKUTh IPaBbIi

HIDKHUAN yroJa npAMoyrojibHUKa B Hy’KHOM MECTE.

:'MYCO*N31":::::

éﬁowerinpuf

2 paesi
3

©oPassive - -

8. Ecnu norpebyeTcsi 3akpacuTh MPSMOYTOJIbHUK, HATIPUMEP, XKEJITHIM IIBETOM, HYKHO BBIOPATh €ro M U3MEHUTh CBOWCTBA (KJI1a-
Buia [e]), a uMeHHO, yctanoBuTh CTHIIL 3aJMBKH B 3aauska ¢pona. 3atem B Eeschema otkpeith HacTpoiikn — Ilapa-

MeTpbl peaakTopa cxeM — IIBera u i 3aausku ¢pona ycraHoBUTH 3HaUeHue Yellow 4.
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9. CoxpaHuTe KOMIIOHEHT B OnbmoTeke myLib.lib. [1ns 3toro HaxkMuTe Coxpanuns meKyusuii KOMNoHeHm @ HO8ou bub.auomexe
m , IpoInTe B Manky tutorill/library/ w coxpanute HOBbIH (paiin Oubauoreku ¢ umexem myLib.lib.

10. Tlpoiinure B Hactpoiikn — Bu6anorexkn koMnoHeHToB u 106aBbte tutoriall library/ B [loavzosamenvckue nymu noucka

u myLib.lib B @aiinvt OubAuomexu KOMNOHEHMOS.

11. Haxwmure KHONIKY Bolbop paboueti 6ub.auomexu m B okne Buibpamuv oubauomerxy soioepute myLib, naxmure OK. O6-

patuT€ BHUMAHUE, YTO B HA3BAaHNU OKHa 0T06pa31/1na0b TEKyllas UCIoJIb3yeMast OoubmoTeKa - myle

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

HUTE Bce M3MEHEHMs], HaxkaB Coxpanums mexyuyio Oubauomexy Ha OUck EE B BEPXHEH NaHesM MHCTpyMeHToB. Haxmute
/la B nosiBUBILIEMCSI TIpeAynpeskaionieM coodieHny. HoBblii KOMIIOHEHT I'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-

MIOHEHT TeNepb JJOCTyIeH B 6ubnmoteke myLib.

14. MoHO co31aBaTh CKOJIbKO YTOAHO (haiioB OuOIHOTEK file.lib 11 JOOABISITH UX B MPOEKT /IS JATBHEHIIIEr0 UCIIOIb30BAHMUSL.
B Eeschema Bribepure Hactpoiiku — Bu6ianorekn KOMIOHEHTOB U J100aBbTe MyTh K HOBOMY haiity OUOIMOTEKH B

Ioav3osamenvckue nymu noucka v caM a1 B @aiinst OubAUOMEKU KOMNOHEHMO8.

7.2 3KCI’IOpT, MMMNOPT U BMEHEeHNe KOMIMOHEeHTOB CXeMbl

BmecTo co3aHusT KOMITOHEHTa CXeMbI C HyJIsl HHOT/IA Jierde B3ATh YKe TOTOBBIA M M3MEHHUTh ero. B 3ToM paszerne MmokasaHo Kak
HUMIIOPTHPOBaTh KOMIOHEHT U3 craHnapTHoi 6ndmmorteku KiCad device B npyryio oudmmoreky myOwnLib.lib v 3aTeM U3MeHSTh

€ro.

1. 3anycture Eeschema u3 KiCad, HaxxmuTe KHOTIKY Pedaxmop oub.auomex l: , 3aTe€M KHOIIKY Bbwi6op paboueti 6ubauomexu
m U BbIOepuTe OUOIMOTEKY device. HaxMuTe KHONKY 3azpy3ums KOMNOHEHM OAsi PeOAKMUPOSAHUS. U3 meKyueli ouo-

Auomexu [ U UMIOPTUPYHTE KOMIIOHEHT RELAY 2RT.
[

2. Haxxmute KHOIIKY dxcnopm KomMnonenma , IPOW/IUTE B Katayor library/ u coOXpaHUTe HOBBIN (paiii OUOIUOTEKH IO

umeneM myOwnLib.lib.

3. YrtoObl HOBBII KOMIIOHEHT U BCst Onbimoteka myOwnLib.lib cTany oCTyITHBIMY, UX HY)KHO 100aBUTb B IPOeKT. B Eeschema
BoiGepute HacTpoiiku — Bu6moTeKkn KOMIIOHEHTOB 1 100aBbTe library/ B [loavzosamenvckue nymu noucka u myOwnLib.lib

B Datinvt OUOAUOMEKU KOMNOHEHIMOE.

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

O6paTrTe BHUIMaHKE, B 3aroJIOBKe OKHa 0TOOpa3miIachk TEKyINas UCIojb3yemast OubimoTeka, Terepb 310 — myOwnLib.

5. HaxmuTe KHOIIKY 3azpy3ums KOMROHEHM 045 PeOAKMUPOBAHUS U3 MeKyujell bub.auomexu E numnoprupyite RELAY 2RT
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6. Terneph MOXKeTe U3MEHUTh KOMIIOHEHT TaK, Kak yrogHo. [Tomectute Kypcop Hajx metkoil RELAY_2RT, Ha)xMuTe KJIaBHUILY
[e] u mepeumenyiite e€ B MY_RELAY_2RT.
7. Haxwmute KHONKY OOHOSUMb MEKYUULL KOMINOHEHM 8 meKyuell Ouoauomexe E B BepxHell naHenu uHcTpymeHToB. Co-

XpaHUTE BCE UBMEHEHU A, HAXKAB CoxpaHumb mexkyuiyro 6146./1%01’)1676]/ Ha OUCK IE Ha BerHCﬁ TTaHEJIM UTHCTPYMEHTOB.

7.3 Co3paHue KOMMOHEHTOB cxeMbl ¢ noMoLbio quicklib

B aTOM paszzmene mpencraBiieH albTePHATUBHBIA MyTh co3/aHMs KommoHeHTa cxemMbl MYCONN3 (cmotpute MYCONN3 BhIe),

ucnosb3ys HHCTpyMeHT quicklib u3 MHTepHera.

1. Ortkporite BeO-cTpanumity quicklib, mpoiias mo cebiike: http://kicad.rohrbacher.net/quicklib.php

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

3. Haxwmure xHonky Assign Pins (HazHaueHnue BbIBOAOB). 3anonaHuTe cTpaHuly cienyomei nagopmanueit: Pin 1: VCC; Pin

2: input; Pin 3: GND. Type : Passive — 1151 Bcex TpEX BHIBOJIOB.

4. Haxwute KHOTIKY Preview it (IlpenBapuTeNIbHBIA 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, HaxxMuTe KHONIKY Pedaxmop

|

oudauomerx [: , 3aTeéM KHOTIKY M mnopm xomnonenma , ipoiinure B tutoriall library/ v Beidepurte myQuickLib.lib.

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

6. YTOOBI HOBBIFI KOMITOHEHT U BCsl Oubnmoteka myQuickLib.lib cTanu JOCTYIHBIMY, UX HY)HO 100aBuTh B npoekT KiCad. B
Eeschema pribepute HacTpoiikn — Brn6moTekn KOMIIOHEHTOB U J00aBbTe MyTh K OMOMOTEKe B [loav3oeamenvckue

nymu noucka M caMm ¢ainn B Paiinel OubAUOMEKU KOMNOHEHMOS.

Kak yxe MOXHO ObUIO JI0rafiaThCsi, 3TOT METOJ MOXET ObITh 0COOEHHO 3(P(PEKTUBEH MPU CO3/IAaHUM KOMIIOHEHTOB C OOJIbIINM

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

B pasnene Cozodanue komnonenmos cxemol ¢ nomoupto quicklib paccMOTpeH npoLece CO3AaHUsA KOMIIOHEHTOB CXEMBI, UCIOJIb3YS
WHCTPYMEHT quicklib, B3sToiii n3 VHTepHera. OfHAKO, OOHAXIBl MOXET IOHAJOOUTCS CO3/1aTh KOMIIOHEHT C OOJIBLIAM YMCIIOM

BBIBOZIOB (HecKousibKo coTeH). B KiCad ato cienath He Tak mpocTo.

1. IMpenmnosnoxum, HEOOXOIMMO CO3aTh KOMIIOHEHT CXeMbl 111 ycTpoiicTBa ¢ 50 BoiBogamu. OObIYHO TaKKe YCTPOKMCTBA pas-
OMBAIOT Ha YaCcTH C MEHBIINM YHCJIOM BBIBOJIOB, HallpMMeEp, HA [BE C 25 KOHTaKTaMH B KaxaoM. Takoe mpeacTaBieHUe

KOMITIOHEHTA MO3BOJIACT YIIPOCTUTh COCAMHEHNE BBIBOOB.

2. Hawmryummm crioco6oM cO3aHus TAKOTO KOMITOHEHTa OYeT UCTIONIb30BaHue quicklib, 9TOOBI cIeIaTh ABa OTIEIBHBIX KOM-
MOHEHTa ¢ 25 BBIBOJAMH B KaXJIOM, ITPOHYMEPOBATh TU BBIBOIBI, UCIIONB3Ysl CKpUNT HAa Python u B KOHIIE OOBEIUHUTD
MX, UCTIOJIb3Y$sl KOMMPOBAHUE M BCTaBKY, B OJIMH MPOCTOW KOMIMOHeHT, HaunHaomuiicss Ha DEF u 3akaHuunBaomuiicss Ha
ENDDEF.

3. Huxe npuseséH npocToil mpumep ckpunra Ha Python, KOTOpBI MOKHO UCTIOIB30BATh ISl U3MEHEHH HyMepalliy KOHTaK-
TOB BO BCEX CTPOKaxX W3 (paiina in.txt U COXpaHUTh Pe3ysbTaT B paiin 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[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 coeuHeHNEM ABYX KOMIIOHEHTOB B OIMH, HEOOXOAMMO € MOMOLIbI0 Pedakmopa oubauomex u3 Eeschema nepeme-
CTHTb MEPBBIl KOMIIOHEHT TaK, YTOOBI OH He TepeceKalcsl co BTOpbIM. Huke Moka3aH UTOTrOBbIN (haiin OMOIMOTEKH U ero

MPEACTABJICHUE B Eeschema.

Coaep:xkumoe 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 0 O N

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

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

ENDDRAW
ENDDEF

#End Library

42
PINL
PING - -
PING
PIN7
PING
PINL1
PINL3
PINLS -
PINL7
PINLG
PIN21
PIN23
PIN25

IN2
. PIN4
.. .. . PIN6
o pme

O PINLO

O PINL2

PINLA
- PINL6
 PINLS
PIN20
PIN22
PIN2Y

 COMP o
U
2 . o206 |
4 o 28 |
6 .30 |
8 T
—9_1_0._:_”:@—__3_4_
—9_1_2._:___:@—__3_6_
16 o 40
| 48 0, 42
oy e

1. Ckpunr Ha Python, npencraBieHHsIH 31ech, SIBISETCS OYeHb MOLTHBIM MHCTPYMEHTOM JIJIs1 YIIPaBJIEHUSMH HOMEpaMH KOH-

TaKTOB 1 METKaMM KOHTaKTOB. OTM@TI/IM, OHAKO, YTO BCA 9Ta MOIIb JOCTYITHA 6nar011ap51 HMCIIOJIb30BAHUIO PETYJIAPHBIX

BBIpaXKEHHI, MH(OPMAIIMIO O KOTOPBIX MOKHO HAalTH Ha pecypce http://gskinner.com/RegExr/.
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naBa 8

Co3naHue nocanovYHbIX MECT KOMMOHEHTOB

B omynume ot Apyrux cucteM aBromaTuznpoBanHoro npoektuposanusi (EDA, CAIIP), KoTopble UCIIONB3YIOT OIMH TUIT OMOIHOTE-
k1, KiCad conmepxuT pa3aenbHO KOMIIOHEHTHI CXeMBI M BapuaHTH ocaqoynasix Mect. Paitnsl KiCad ¢ pacimmpennem ./ib copepxat
KOMIIOHEHTHI CXeMBI, a (paidyibl ¢ pacimperueM . kicad_mod copepxaT nocagoudbie Mecta. C momortpio CvPch KOMIOHEHTaM CXEMBI

BBIOMPAIOTCS 110CAJOUHbIE MECTa.
Tak xe Kak aiinst .lib, .kicad_mod aiinsl SBISIOTCS TEKCTOBHIMHU U MOTYT COJepKaTh OAHY WJIM HECKOJIBKO YacTel.

B cocras KiCad Bxoaut oOimpHast OMOJIMOTeKa MOCAI0YHBIX MECT, HO, BCE K€, MOXKET CIyUMThCS TaK, YTO B HEl He OKaXeTCs
HYKHOT'O ITOCAI0YHOT0 MeCTa. 3JIeCh MOIIAaroBO pacCMaTPUBACTCS MPOLIECC CO3/IaHMs MTOCATOYHOrO MeCTa JUIsl IeYaTHOM TUIATHI B
KiCad:

8.1 Wcnonb3oBaHue PepakTopa nocago4YHbIX MECT

sas
1. U3 menemxepa npoektoB KiCad 3anyctute Pchbnew. Haxmute KHONKY OmKpvims pedakmop nocadounvix mecm 8% Ha

BEpXHe! NaHeau UHCTPYMeHTOB. OTkpoeTcsa Pedakmop nocadounvix mecm.

2. Hosoe nocapounoe mecto MYCONN3 Oynet XpaHUTCsI B HOBOW OMOIMOTEKe MOCAIOUHBIX MecT myfootprint. Co3naiTe HOBYIO
Narnky myfootprint.pretty B nanke npoekta futoriall/. Beioepure B Menio Hactpoiiku — MeHe xxep 0H0JIMOTEK nmoca-
JIOYHBIX MeCT 1 HAKMUTE KHOTIKY JJobasume 6ubauomexy. B Tabmuue BBeaute “myfootprint” B crosdue Yrukanvroe ums,
seequte “${ KIPRIMOD }/myfootprint.pretty” B cronben ITymo oubauomexu v Beequre “KiCad” B cronben Tun naazuna.

Haxmure OK, 4To6bI 3aKpbITh OKHO Tabauusl oubauomex newamnoi naamol. Haxmure KHONKY Boibpame akxmuenyio ouo-

AUOMEKY IE' Ha BepXHel IaHeJIn MHCTPYMEeHTOB. Bribepure 6ubnmoreky myfootprint.
ooo
3. Haxwmure kHONKy Hogoe nocadounoe mecmo #8%® Ha BepxHel naHenn uHctpyMeHToB. Habepure MYCONN3 B KauecTBe
nMeHH. B nienTpe sxpana nossutcs metka MYCONN3. T1on 3TO METKON MOKHO YBUIETh MeTKY REF**. Haxmure mpaBoit
KHomKou Mbliiiim Ha MYCONN3 u yctanoBuTte e€ Haj REF**. HaxxmuTe 1paBoii KHOIIKOU Ml Ha REF**, Beioepute [paska

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




Hauano pa6otsi ¢ KiCad 43/ 46

paboueil 00JacT YepTexa, 4To0bl pa3MeCTUTh KOHTAKTHYIO IUIOINAAKY. [IpaBoil KHONKOW MBIIIM Ha)XMUTE HA HOBYIO KOH-

4. Boibepure JJobasumes KOHMAKMHYIO NAOUAOKY HAa MpaBoy MaHeJId UHCTPyMeHTOB. HaxmuTe JIeBOW KHOMKOM MBIIIH B

TAaKTHYIO IUIOIIAJKY U BhIOEpUTe Pedakmuposans KOHMAKmHyio naouwadky. Vi mpocTo BOCIONb3yHTeCh KIaBHIIEH [e].

38 KOHT . M.

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

5. Ycranosute Homep konmaxmuoi naowaoku — 1, @opma konmaxmuoii naoujaoku — Ipamoyzonvruk, Tun Konmaxmmori
naouwjaoku — SMD (ninanapHas), Pasmep konTaktHOH miomanku X — 0.4, Y — 0.8. Haxmure OK. CHOBa HaXXMuUTe KHOIKY

Jlobasums konmaxmuyro naowadky N 100aBbTe €IlE 1B KOHTAKTHBIE IIOIIAKH.

6. Ecmu notpedyeTcst MBMEHUTh pa3Mmep ceTKH, BoinosiHute: IlpaBast kHonka Mbimu — Bei6op ceTku. Bridop noaxopsieit

CETKU Hy>KHO NPOU3BECTH JO YCTAHOBKU KOMIIOHEHTOB.
7. Ilepensunbte MeTku MYCONN3 1 SMD Tak, Kak MOKa3aHO Ha PUCYHKE BHIIIIE.

8. B mporecce pa3meriieHrs KOHTAKTHBIX TUIOMIAI0K YacTO BOZHUKAET HEOOXOIMMOCTh B MICIIOJIb30BAHUH OTHOCHUTEJILHBIX pac-
crosiani. [Tomecture Kypcop Tyza, Tae XoTeu Obl pa3MECTHTh IICHTP OTHOCUTEILHON crcTeMbl KoopauHaT (0,0) 1 HaxXMuTe
IIpobea. Tlepemernasi Kypcop, MOKHO HaOTIOAATh 3HAUSHUE OTHOCHTEIBHBIX KOOPANHAT MOJIOKEHHsI Kypcopa BHA3Y CTpaHU-

1bl. Hasxxmure IIpofen emg pas, 4ToObl yCTAaHOBUTH HOBOE HAYAJI0 KOOP/IMHAT.

9. Tenepp Hy)XHO 106aBUTH KOHTYp MOCaovHoro Mecta. Haxxmure KHONKY Jobasume epagpuueckue auHUU UAU ROAUZOHDL :l

Ha IpaBO IaHeM MHCTPYMEHTOB. [IpoBeuTe KOHTYp pa3béMa BOKPYT KOHTAKTHBIX ITOMIAIOK.

10. Haxwmure kHOTKY Coxpanums nocadouroe mMecmo 8 aKkmueHol oub.auomerxe HB Ha BEpXHeW MaHeJu UHCTPYMEHTOB, HC-

NOJb3ys UMs Mo-ymoruanuio MYCONN3.
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naBa 9

NpumeyaHue o nepeHocumocTu chamnos npo-
ekToB KiCad

Kakue ¢aiinpl Hy’KHO OTIIPaBUTh APYroMy MOJIb30BaTENI0, YTOOBI OH CMOT ITOJHOCTBIO 3arpy3UTh U MCTIONb30BaTh IpoekT KiCad?

Ecnu npoekT pacripefiesiéH Mex1y HeCKOJIbKUMH pa3paboTUMKaMu, BAXXHO OTIIPABJIATh BMecTe: (hailil cxeMsl .sch, (haiii neyaTHo
iatsl .kicad_pcb, daitn npoexTa .pro, daiin crimcka nenei (netlist) .net u 06a ¢aiina 6mdémmorexk .lib v .kicad_mod. Tonbko Tak

MOJIb30BATEINM CMOT'YT COBEPIICHHO CB06OIIHO MO,HI/I(I)I/H_II/IPOBEITL CXEMY U IJIaTy.

Co cxemamu KiCad nosb3oBatesno HeoOXoaumbl (aiiibl OMOIHOTEK .[ib, coaepskariie KOMIOHEHTbI CXeMbl. DTH (harsIbl JOKHBI
OBITh YKa3aHBl B HACTpOiiKax Feschema. VHave neno cocrout ¢ mnatamu (.kicad_pcb-aiisbn), TOCaIOvHbBIe MECTa MOTYT COfIep-
KaTbCsl BHYTPU . kicad_pcb-daiina. [JocTaTouyHO OTHpaBUTh KOMY-THOO . kicad_pcb-atin u Huaero 6oibiie, v, TeM He MeHee, OyaeT
BO3MOXKHO TIOCMOTPETh U OTpelakTUpoBaTh 1iaTy. OJHaKO, eciu nmoTpedyeTcs: 3arpy3uTh KOMIIOHEHTBI U3 CITHCKA Lierei, O01o-
JIMOTEKH TOCATOYHBIX MecCT (.kicad_mod-(haitiisl) JOJKHBI IMEThCS B HAJIMYUM U YKa3aHbl B HACTpoiiKax Pcbnew, Tak ke, Kak AJs
cxeMm. K Tomy ke, HEOOXOIUMO yKa3aTh (paiisibl MOCAOYHBIX MeCT . kicad_mod B HaCTpoiKax Pcbnew HaJyieKaIum 00pa3oM, 4TOObI

MOTOM OHM ObLTH IOCTYIHBI B CvPch.

Eciu kT0o-TO npefoctaBurt .kicad_pchb-aiin ¢ HocaloYHbIMUA MECTaMHU, KOTOPbIE MOTYT MOHAA00MTCSI B APYTOH ILIaTe, MOXKHO OT-
KPbITb PC)JaKTOp MMOCAJOYHBIX MECT, 3arpy3uTh IMOCaA0YHOE MECTO U3 TCKyU_[eI‘/JI IUTaThl U1 COXPAHUTH WUJIM SKCIOPTUPOBATH €T0 B
Jpyryio OMOJIMOTEKY MOCAI0YHBIX MeCT. Takke MOXHO 3KCHOPTHPOBATh BCE MOCAJ0UYHbIE MecTa U3 .kicad_pcb-daiina 3a onuH
pa3 crepytonwM oopaszom: Pchnew — ®aiin — ApXHBHPOBAaThH MOCAJ0YHbIE MECTA, [P 3TOM OyIeT CO3IaH HOBBIA (haiii

.kicad_mod co BceMH ITocagoYHBIMH MECTAMHU U3 TUIATHL.

INonué€pkuBaem, JIjIs1 U3TOTOBJICHUS TIEYaTHOH TUIATHI JOCTATOYHO UMETh TOJIBKO (hafi riathl .kicad_pch. OnHako, eciiu Tpedyercs
MPEIOCTABUTH JAPYTHM MOJIb30BATENISIM BO3MOXHOCTD MOJTHOCTBIO MCIIOJIb30BATh U U3MEHSTh CXEMY, €€ KOMIIOHEHThI U TIeYaTHYIO

IJ1aTy, pPCKOMEHAYETCA OTIIPABJIATD APXUB CO CIICAYIOIINMMU IMTallkaM1 1 Q)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 IPHBEIEHO SKCIPECC-PYKOBOJICTBO IO IIPUMEHEHHIO OOJIBIIMHCTBA ITPOrpaMMHBIX HHCTpyMeHToB KiCad.
st 6osiee noApPOOHBIX MHCTPYKIMI BOCIHOJIb3YiTECH (haiijlaMul IIOMOIIM, KOTOpbIE AOCTYIMHbI B Kaxaou mporpamme KiCad. Bribe-

pure B MeHio CnipaBka — PykoBoacCTBO ....
KiCad nmpenocrasiisiercsi ¢ JOCTaTOYHO XOPOIIMM HaOOPOM MEePEBEAEHHBIX PYKOBOACTB /ISl BCEX YETHIPEX MPOrpaMM.

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

Taxkxe IpuilararnTcd — IIPHM. nepeBOﬂ,una).

Bwmecre ¢ apyriumu pykoBoactBamu, KiCad pacripoctpaHsieTcs BMecTe C IaHHBIM Y4eOHHKOM, KOTOpbIe NepeBeieHbl Ha Apyrie
sI3bIKH. Bce BO3MOXXHBIE BEPCHH 3TOTO JIOKYMEHTa CBOOOIHO PACIPOCTPAHSIOTCS M 3arpy’KaloTcsl CO BCEMHU IOCIIEJHUMH BEPCH-
svu KiCad. D10 pykoBOACTBO, Kak M Jpyrye JOKYMEHTHI CIIPAaBKH, JOJKHBI COOTBETCTBOBATh ycTaHOBJIeHHOH Bepcun KiCad n

HCTOJb3yeMol atgopMe.

K nmpumepy, Ha Linux 311 haiisl 0OBIYHO pacriosiaraloTcsi B CIeLyIOINX AUPEKTOPHSIX (B 3aBUCHMOCTH OT HCIIOJIB3yeMOrO IUC-

TpUOyTHBA):

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

Ha Windows oH#u B:

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

Ha OS X:

/Library/Application Support/kicad/help/ru

10.1 JOokymeHTauus KiCad B UHTepHeTe

Iocnennioio Beperio nokymeHtarmy KiCad Ha pa3HbIX sI3BIKaX MOKHO HalTH 1O afpecy http://docs.kicad-pcb.org
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