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naBa 1

BeepneHue B KiCad

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

MEKTPUIECKUX MPUHIMITHAIBHBIX CXEM U aBTOMATH3MPOBAHHOW pa3BOAKM MedaTHBIX IiaT. [lox 06éptkoit (sorotunom) KiCad

COICPKUTCA I/I3HH_IHI)1171 MakeT CACAYIOMMNX aBTOHOMHBIX ITPOIrPaAaMMHBIX HHCTPYMEHTOBRB!

Ha3zBanue nporpamMmsi Onucanue Tuns! aisioB

KiCad MeHnenxep MpoeKTOB *.pro

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

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

GerbView Oob6o3peBatensb (ailioB popmara Bce ocnoBHble popmaTthbl Gerber
Gerber

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

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

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

3ameuaHue

YKazaHHbIi CMMCOK TWMOB (PAlNoB He MONMOH, OH OTOOpaXxaeT TONbKO

yactb n3 noppepxusaembix B KiCad,

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

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

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

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

Bynyun 1O ¢ oTKpbITHIM HCXOHBIM KooM (Jmuensupyembiii GPL), KiCad npencraBisier co0oil uaeanbHblii UHCTPYMEHT U1

MIPOEKTOB, OPMEHTHPOBAHHBIX Ha Pa3pabOTKy 3JIEKTPOHHBIX YCTPOWCTB C OTKPHITON JOKYMEHTAIIUEH.
Homamnss crpanuia KiCad B HTepuere:

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

1.1 3arpy3ka u ycraHoBka KiCad

KiCad pa6otaer Ha Linux, Apple macOS u Windows. ITocneaniono Bepcuio KiCad MoXkHO 3arpy3uTh 1o agpecy:

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

BaxHo

CrabunbHble Bbinycku KiCad coapalotcs nepuoouyecku B COOTBETCTBMM C  [TonMTVKORA  Bbirycka
I cTabunbHbix Bepcuii KiCad. HoBble BO3MOXHOCTU NOCTOSIHHO Aobasnsitotcs B pabodyto BeTky. Ecnm xotute
BOCMO/b30BATLCS 3TVMU BO3MOXHOCTSIMA 1 MOMOYb B TECTUPOBAHMUM, CKA4aiTe NakeT MOCNENHErO0 HOYHOrO

BbiNycka ONs CBOEN nnatcpopMbl. B HOYHbIX BbIMyckax MOryT MOSBASTbCS OWWOKMW, KOTOPblE, Hanpumep,
chopmupytoT nnoxve Gerber-cpainbl 1 T.N., HO Lenb KoMaHabl paspabotymkos KiCad coxpaHutb paboyyto
BETKY MPWrOAHOM ANs UCTONb30BaHNS, HACKOMBKO 3TO BO3MOXHO MPY pa3paboTke HOBbIX GRYHKLIWA.

1.1.1 B GNU/Linux

Cra6unbable Boimyck KiCad MOXXHO HalTH B TAKETHBIX MEHeKepax OOJIbIIMHCTBA JUCTpUOYTHBOB o)1 nMeHamu kicad u kicad-
doc. Ecmut 1ucTpuOyTHB He MPeJoCTaBIIsIeT MOCIEAHIOn CTAOWIBHYIO BEPCHIO MPOrPaMMBI, CJIEAYATe HHCTPYKLUAM Uil COOPKU

HeCTaOWIIBHOW BEPCHHU, YTOObI aHAJIOTUYHO COOPATh U YCTAHOBUTD MOCIIEIHION CTAOWIHHYIO BEPCHIO.

B Ubuntu camblii mpocToit myTh AJIs1 yCTAHOBKM HECTAOMJIBHOTO BHITYCKA — UCTIOJb30BaTh PPA u Aptitude. HabGepure ciienyioliee B

cBoéM TepmuHae:

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

sudo aptitude install kicad kicad-doc-en

B Fedora camblii mpocToii IyTh AJ1s1 yCTAHOBKY HECTAOMJIBHOTO BBIITYCKa — MCIOJb30BatTh copr. st ycranoBku KiCad ¢ momonipio

copr HabepuTe B HEM:

sudo dnf copr enable mangelajo/kicad

sudo dnf install kicad

Ta1<>1<e, MOJKHO 3arpy3uTb 1 YCTAHOBUTD YK€ co6paHHy10 BEPCHUIO, 00 HENOCPEACTBEHHO 3arpy3UTh HCXOHHLIﬁ KO, CKOMIIWJIMPOBATb

n ycranoButs KiCad.



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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1.1.2 B Apple macOS

Cradwrbasle BoiTycku KiCad g macOS moxHO HaiiTh 31ech: http://downloads.kicad-pcb.org/osx/stable/

HecrabupHble HOUHBIE BBITYCKHM MOXKHO HaiTH 31ech: http://downloads.kicad-pcb.org/osx/

1.1.3 B Windows

Craowibhble Boiycku KiCad s Windows MokHO HaiiT 31ech: http://downloads.kicad-pcb.org/windows/stable/

Hounsle Bbimycku s Windows MoxHO HailTu 34eck: http://downloads.kicad-pcb.org/windows/

1.2 Mopnpepxka

Ecimmn umerorcs HJCeH, 3aMeYaHNs, BOITPOCHI UJIH IIPOCTO HYKHA ITOMOIIb:

¢ Tlocerute popym
* Tloagxmouunrecs k #kicad IRC kanany Ha Freenode

* V3yunte pykoBojcTBa



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

MapwpyTt npoektuposaHuda B KiCad

HCCMOTpH Ha CXOACTBO C APYIrMMM MNPOrpaMMHBIMH CPEACTBAMU [JId U3IrOTOBJICHUSA INMEYATHBIX IJIAT, KiCad XapaKTEpU3yeTcAa
HWHTEPECHBIM MAapHIPYyTOM IIPOCKTUPOBAHU S, B KOTOPOM KOMITOHEHTBI CXEMBbI U ITOCAJOYHBIC MECTa ABJIAIOTCA, (baKTI/I‘ICCKI/I, ABYMA

HE3aBUCHUMbIMK 00bekTaMu. TONbKO TocIte CO3JaHUA CXEMBI, ITIOCATOYHBIE MECTA HA3HAYAaIOTCA KOMIIOHCHTaM.

2.1 0630p

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

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

1 MHCTPYMEHTHI AJI UX CO3JaHUA.

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

MPEANPUHATh U B KAKOM mopsiake. I'ie BO3MOXKHO, 100aBIeHb UKOHKM HHCTPYMEHTOB /151 OOJIbIIeN HATJISIAHOCTH.
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Co3paHue

EESchema
3anycTuts =
Eeschema ¥

DoBaeuTe
KOMMOHEHT
CXeMbl

Hy®Hbl i
KOMMOHEHT YiKe
ecTs?

£

B WHTepHeTe,
git-peno3InToprK unu
B NoKaneHoW BubnnoTeke

Pe[laKTOp KOMMO-
HEHTOB CXEMbI

Co3pmaTe
HOBBIA ﬁ-
KOMMOHEHT

v

MpoBEpUTE Ha HanU4Me
AyBAYKaTOR BEIBOAOB

Cxema
roToea?

Ja|

06o3Ha4MTE FA
KOMMOHEHTEI ]

MNpoBepuTE CXeMy
Ha Hanu4e owmnbok
HeT ownbok/npenynpex aeHui

Ha3HaunTe
KOMMNOHEHTaM
nocago4Hele MecTa

h 4

BC

3afaTh BApWaHTEI
nocano4yHbIX MecT

h 4

COoXpaHUTL/0EHOBUTE
KOMMNOHeHT B BrbnunoTeke

OobaenTs
KOMMOHEHT B ﬁ-

cxemy

Mocano4Hoe
MEeCTo yxe
ecTe?

CBA3aTE KOMMOHEHT
C NOCagodHBEIM MECTOM

@

CvPCB

3anycTuTe
CvPCB

HazHa4YM Tb KaMaoMy
KOMMOHEeHTY
COOTBETCTBYHOLLEE
nocafno4yHoe MecTo

Llen4éx Npagoi KHOMKKW
MEILIK H3 KOMIOHEHTE— W

Mpaeka KOMMOHEHTa
Mocano4Hoe
MecTo
KHonka "Beibop”

BrIGop Hy»HOro
nocafoyHoro MecTa

CozpaHue thaina
CcNWcKa Lenen @

(netlist)

'030aHWE MEYATHOW MNaThl

reanen [,

PepakTop nocafo4HbIX
MecT

3anycTuTe PegkaTop
NocanoHHeIX MecT

Co3naTe HOBOE
NocafoHHoe MecTo

COXpaHnTE
MocafoyHoe MecTo

3anycTuTe
EESchema

3anycTnTe ?”
PCBnew l |

3arpyauTk dain | 5
CNUCKa Uenen

HaKaTk KHOMKY
"MpoMUTaTE TEKYLLWA CNWCOK Lenei”

MNe4aTHan NnaTa roToea

MpOBEpUTE MAATY Ha HanK41e
OTKNOHEHWI OT 2afaHkIX HOPM

NpoOeKTUpoOBaHWUA

03faHWe Gerberhainos
(a Takxe PS/PDF u ap.)

MpocMoTpeTh

"YepTuts" Gerber anne?

GerbView

3anycTuTh
GerbView

b
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For more information about creating a component, read Making schematic symbols. And for information about how to create a new

footprint, see Making component footprints.

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

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

2.2 Tpsimas u obpaTtHas aHHOTaUUS

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

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

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

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

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

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



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

YnpasneHue KiCad

3.1 YnpasneHue c KnasmaTtypbl

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

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

3.1.1 CoueTaHms Knasuul

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

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

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

PasmecTuTe @ HacTpoWkwn WHCcTpymeHTel CnpaeBka

:E} K.oMMNOHEHT

J_— MopT NUTaHWA
/I‘IpDE:Dﬂ,HMH

3.1.2 Tlopsume knasuLUn

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

He MpepbIBasi MPOLIECC Pa3padOTKH.

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

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

Cnucok FTOPpAYMUX KJlaBMLU

Momowe (gaHHOE OKHO)
YEEnM41Thb

YMEHBLLUWTbL

MNepepucoBaTk

Mo ueHTpy

MacwTab no akpaHy

CBpoCKTE NOKanbHLIE KOOPAWHATEI
PepakTWPOBaTE INEMEHT

YOaniTe 3NeMeHT

MoeepHYTL 3NEMEHT

>

F1l

F2

F3
F4
Home
Space
E

Del

R

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

3ameuyaHue

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

(I t]

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

3.1.3 [lpumep

PaccmoTpum mpocToil ipumep 100aBJIeHHS IIPOBOJHUKA B CXEME.

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

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

YepUCHUA IMPOBOJHHKA.

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

Kypcopa.
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naBa 4

Co3paHune anekKTpuU4Yeckux cxem

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

4.1 Wcnonb3oBaHue Eeschema

1. B OC Windows 3anycrure kicad.exe. B Linux Beeaute kicad B Tepmunaie. OTkpoeTcs r1aBHOE OKHO MEHeIKepa IPOEKTOB
KiCad. Otcrona nmeeTcst ZOCTYI K BOCBMH aBTOHOMHBIM IIPOr pPaMMHBIM HHCTpyMeHTaM: Eeschema, Schematic Library Editor,

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

MHCTPYMEHTOM HYKHO BOCIIOJIb30BaThCsI, 00paTUTECh K MapiipyTy npoektupoanus 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’

2. Cozpaiite HOBbIH npoekT: Paiin — Hosbrii — IIpoekT. Ykaxure nms i aiina npoexta futoriall. K nvenn daiina
NpoeKTa OyJeT aBTOMATUYECKU JOOABIICHO pacliMpeHue .pro. BHENHMI BU JUAIOrOBOrO OKHA 3aBUCUT OT UCHOJIb3yeMON
OIEPALIMOHHOM CHCTEMBI, HO B HEM JIOJKEH NPUCYTCTBOBATh MapaMeTp Il CO3JaHUsl HOBOTO KaTajora. TOT MapamMeTrp
JIOJIKEH OBITh OTMEUeH, KPOME CITydaeB, KOT/1a OT/ENIbHBIA KaTalor MPOeKTa yxke co3aaH. Bee daiiibl mpoekta OyLyT XpaHUThCS

B JaHHOM KaTaJiore.

3. JlaBaiiTe HAYHEM C CO3JAHUS IIEKTPUIECKON CXeMBl. 3alycTuTe pefakTop cxem Eeschema, 370 nepBasi KHOIKA

CJICBa.
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4. Haxwmute kHONKY Hacmpoiixu cmpanuybl ﬁ Ha BEpXHEl MaHeIu MHCTPYMEHTOB. Y CTaHOBUTE MOAXoJAmuUil Pasmep
crpanuipl (A4,8.5x11 v 1.11.) u BBeaute Ypok 1 B none Haumenosanue. 371ech, IpU HEOOXOAUMOCTH, MOKHO BBECTA MHOT'O
pasHoi uapopmanmu. Haxmure OK. BBen€HHble 1aHHbIe Oy1yT BHECEHB B OCHOBHYIO HA/IIUCh CXEMbI BHU3Y clipaBa. Mcronb3yiite

KOJIECO IPOKPYTKU MBIIIA JIA eé YBEJIMYCHUS. COXpaHI/ITC BECH IIPOEKT 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 JOCTUTaCTCA HaXXaTUEM KJIaBUIIIA 6I)ICTp01"0 Ha60pa KOMaH[J [a] Pazmecmumov komnonenm.

6. HaxmuTe J1eBOif KHOIIKOH MBIIIIH B CEpeIMHE JICTa cXeMblL. [TosiBuTCst OkHO Bobibopa komnonenma. Ceiiyac Hy)KHO pa3MeCTUTh
pesuctop. B none ®unbstp BBeaute R st moncka Resistor. MoXHO 3aMeTHTh, YTO Haj KOMIIOHEHTOM Resistor ykaszaH
3aroyioBoK Device. DTOT 3arojioBok Device — Ha3BaHKe OMOIMOTEKH, B KOTOPOH PacIoNIOKEH JIaHHbBIA KOMIIOHEHT; TAKXKe B

HeH COACPIKUTCA 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

&@DIMEHMTE ~¢5§K

7. JBaxIIpl METKHAUTE JICBON KHOKOM MBI Ha KOMITOHEHTE. 3aKPOeTcsi OKHO Buibopa komnonerma. PactoiokuTe KOMIIOHEHT

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

8. Haxmute Ha KHOIIKY JIYIIBI C IUTIOCOM, YTOOBI YBEJINYNUTH KOMIIOHEHT. TamKe, IJIA YBEJIMYEHUA W YMEHBIIEHUSA MOXHO
HCIIOJIb30BaTh KoJyieco Mbliv. HaxaTuem u YAEPpKAHUEM KOJIE€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
Takxe, ecnv ykasatesb Mbllun pacrnonoxeH Han O6o3HadeHveM (R ?) nnn Hap 3HaqeHnem (R), To otobpasmtcst
KOHTEKCTHOe MeHIo. ITo YTouHeHme Bbibopa — 4vacto BcTpevaeMoe MeHwo B KiCad, koTtopoe nossonsiet

obpabaTtbiBaTh KOMMOHEHTBI PACTIONOXEHHbIE APYr HAO ApyroM. B naHHom cnyyae, ykaxute KiCad, 4To HyXHO
BblbpaTb KOMMOHeHT R....

10. Haxmure npaBoil KHONKOW MBI B IIEHTP KOMIIOHEeHTa U BbiOepute CBoiictBa — IIpaBuTh 3HaueHHe.... DTOro xe
pe3yJibTaTa MOKHO JOCTUIHYTh, PACHIOJIOXKUB YKa3aTe b MBIIIY HaJl KOMIIOHEHTOM U HaxaB Kiasuiy [v]. K Tomy ke, ki1aBuia
[e] mpenocraBuT Gosiee MOJHOE OKHO pefakTupoBaHusi. OOpaTuTe BHUMaHUE, B KOHTEKCTHOM MEHIO, TIOKa3aHHOM HIKe,

TAKXKE OT06pa)KaIOTCH JAOCTYITHBIC COUYCTAHUS KIIAaBUII AJIs1 KaKAO0IO HCﬁCTBHH.

4*} MepeMecTUTL KOMNOHEHT R? M
4*} MepeTalWMTe KOMNOHEHT G
{?p OpVEHTMPOBETE KOMNOHEHT b

P/ MpaBKa KOMMOHEHTA

KONWpoBaTE KOMMOHEHT C 3HavYeHwne

‘il Y¥0anAThe KOMMOHEHT Delete uiz 0Bo3Ha4eHMe U
LenTp Fa ?j’ Mocan.mecTo F
Q RS DR 1 m MpaewuTe B pefakTope bubnuoTek Ctri+E
@\ YMeHEWNTE MacwTab F2
(¥ MepepucoBaTe F3

11. B nosiBuBIIIEMCsl OKHE 3HaueHue noas 3aMeHuTe Tekyiiee 3Hauenue R Ha /k. Haxwvure OK.

3ameuyaHue

He uameHsiitte none O6o3Ha4eHme (R?), 310 ByneT caenaHo nosxe aBTomatnyeckun. 3HadeHune 1k tenepb 6ynet
oToBpaxkeHo B LIEHTPe pesuncTopa.

R?

é_'ﬁiﬁkﬁl_g,::
- R?2

12. ns nobaBieHUs JPYroro pesucTopa NpocTo INEIKHUTE JIEBOH KHONKOM MBIIIM B TO MECTO, T/Ie €r0 HYXHO PACIIONOXKHTb.

CHoBa MosABUTCSI OKHO Bulbopa komnonenma.

13. BuiOpaHHBII paHee pe3rcTop Tereph 0TOOpaxaercs B Crucke ucropuu kak R. Haxmure OK U pa3MecTiTe 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 momycTiv OMKMOKY M XOTUTE yAAJIMTh KOMIIOHEHT, HAKMUTE TPABOM KHONKOW MBIIIM Ha KOMIIOHEHTE W BHIOEpHTe
Yoaaume. 10 NelCTBUE yAAIUT KOMIOHEHT U3 CXeMbl. Takke, MOKHO TOMECTUTDb yKa3aTesb MBIIIN HaJl KOMIOHEHTOM U

HaxaTh kaasuily [Delete].

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

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

16. Haxmure npaBoil KHONIKOI MBIIIM Ha BTOPOM pe3ucrtope. Bribepure [lepemauume. Tleperaiyre KOMIOHEHT U HAKaTHEM
JIEBO KHOTIKM MBIIIN paciosioxkute ero. Toro ke pe3yspTaTa MOKHO JOCTUTHYTh, PACIIOJIOKHB YKa3aTeJlb MBIIIH HaJ] KOMIIOHEHTOM
Y HaxaB KjaBuiy [g]. YToObl MOBEpHYTh KOMIIOHEHT, MCHOJb3YyiiTe KiaBumy [r]. KnaBuim [x] u [y] 3epkanbHO oTpakaior

KOMIIOHCHT.




Hauaso pa6otst ¢ KiCad 14/49

3ameuaHue

MpaBas KHoMKa MbIn — MepemMecTUTb (PaBHOCWILHO HAXAaTUIO KNaBuwWwK [mM]) TakXe SBNsSieTCS NpUuemMnemMbimM
BApPVAHTOM AN NEPEMELLEHNS YEro-Nnbo, HO ero Nyyle NPUMEHSTb TONbKO Ha 0603HAYEHNSX KOMMOHEHTOB 1
KOMMOHEeHTax, KoTopble ewé He coeanHeHbl. Janee byaet nokasaHo, NOYEMY 3TO BAXKHO.

17. OtpenakTupyiiTe BTOpPOW pPe3nCTOp, IIOMECTHB Hall HUM yKa3aTeslb MBI U Haxkap kiaBuity [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 dyepe3 IlpaBast knonka mbimm — CeTka. B o6ujem cayuae, 045 AUCTA CXeMbl

pexomenoyemcs ucnoavzoeams waz cemxu 50.0 mils.

19. [lanee Ham noTpeOyeTcss KOMIIOHEHT U3 OUOIMOTEKH, KOTOpasi OTCYTCTBYET B MPOEKTE MO yMOTYaHHIO0. BeiGepute MyHKT
menio Hactpoiiku — MeHeqkep 0M0JIM0TEK KOMIIOHEHTOB. ... B 1MaoroBomM okHe MeHekepa OUOIMOTEK PACTIONOKEHBI
JiBe TaOJ MBI Ha BKJIaAKax: [ nobansHble Gubanoreku  bubnmoreku npoekra. Kaxas rabiuiia oTBevaeT 3a OT/AeNbHBIN aiin
sym-lib-table. YtoObl 6ubMOTEKa KOMIIOHEHTOB ((haiin .lib) cTana mocTymHol, €€ HeE06X0MMO 100ABUTH B OHY W3
tadJun. Eciiu aiiy 0u0IH0TEeKH HMeeTCs HA TUCKE, HO eINE He MOAKII0UYEH K P O0EKTY, ero MOKHO I00aBUTh C
noMoumbio KHonku *IIpocmoTp 6ubaHoTEK. ... Pagu npumMepa, najiee Oy/eT MOKa3aH MpolLiecc 100aBieHns OUOINOTeKH,

KOTOpas yxke uMeercs B TabJuLe.

20. Temnepb HY)KHO HAITH MECTO YCTAHOBKM cTaHapTHbIX 6unbmotek KiCad Ha komnbiotepe. Vute nanky library conepxkaiyio
cotHH (paiiioB . dcmu . 11ib. [TonpobyiiTe nouckatb B C: \Program Files (x86) \KiCad\share\ (Windows)u /
usr/share/kicad/library/ (Linux). Korna Haiinére a1y manky, Beibepure n nodasbre 6ndmoreky MCU_Microchip_PICI 2.
a3aTeM 3aKpOoiTe JUAIOroBoe OKHO. By ieT HokasaHo npeayIpeskJeHue O TOM, YTO OMOIMOTEKA C TAKMM UMEHEM YKe IPUCYTCTBYET
B OuOMoTeKe, Bc€ paBHO Jo0aBbTe. OHa 100AaBUTHCS B KOHell civcka. IIIEnKHUTe 10 YHUKaIbHOMY UIMEHU Y U3MEHUTE ero

Ha microchip_picl2mcu. 3akpoiiTe OKHO MeHeakepa OudaroTek ¢ momoipio kHomnku OK.

21. TlosTopuTe 1mIaru qOOABIEHUS KOMIIOHEHTA, BHIOPAB Ha 3TOT pa3 OubMoTeKy microchip_picl 2mcu BMecTo 6ubmuoTteku De-

vice. Boioepute u3 He€ komnoneHT PICI12C508A-1/SN BMecTo KOMIoOHeHTa R.

22. Pacrnonoxwure YKa3aTeJib MbIIIN Ha/I KOMIIOHEHTOM MUKPOKOHTPOJIIEPA. Haxwwure Ha KJIaBUATyPpE KJIaBUIILY [X] WJIA KJIaBUIITY
[y] O6paTI/ITC BHUMAHHEC, KaK KOMIIOHEHT 3€PKAJIbHO OTPAKACTCA OTHOCUTEJIbHO CBOEH OCH X WM OTHOCUTEJILHO CBOEH OCH

y. HaxmuTe kiiaBunm eig pas, 4To0bl BEPHYTCS K ICXOAHOW OpHEHTALMH.
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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25.

26.

27.

IC?
- PICIZCSUEIA—I/SN
}%vnn ICSPDAT/GPO 2
ICSPCLK/GP1 %::::::::::::::::
TOCKI/GP2 %::::::::::::::::
e
| 2

vpp/MCLR/GP3
Q5C2/GP4
CLKIN/Q5C1 /GPS

o vss

Ceifyac Hy)XHO co3JaTh KOMIIOHEHT cxeMbl MYCONN3 nisi TpEX-KOHTAKTHOTO coemHnTeNsA. MoxkeTe mepeiTy K paszaeny
nos Ha3BaHueM Coszanue KomroHeHToB cxembl B KiCad, 4ToObl y3HaTh, Kak cO3[aTh 3TOT KOMIIOHEHT C HYJS W 3aTeM

BEPHYTCs1 00pATHO IS AAJIbHEHIIIe paboThI C IUIATOM.

Tenepp MokeTe pa3MECTUTh TOJIBKO YTO CO3/IaHHBIN KOMIOHEHT. Haxxmure kinasuity [a] u BeiOepute komrnoneHT MYCONN3

n3 6ubmoreku myLib.

Komrmonent nosisurcs ¢ Ooosuauenuem — J? u ¢ nonem 3nauernue — MYCONN3. Eciii XoTrTE NBMEHUTH €TI0 MECTOIIOJIOKEHHE,
HaXXMUTE MTPaBOil KHOMKOU MblIiu Ha J? u Beibepute [lepemecmums none (paBHOCUILHO BbIOOPY KiaBuiim [m]). Bo3amoxHo
JI0 TOrO AEUCTBHUS OyIeT MOJIe3HbIM yBeanunTh MaciTad. [lepemectute J? MOA KOMIIOHEHT, KaK MOKAa3aHO Ha PUCYHKE

Huke. O603HaUEHNE KOMIIOHEHTA MOXKHO nepeMenarb CTOJbKO pa3, CKOJIbKO HYXKHO.

MYCUNN3
Ve 11—
CINPUT 22—
GND |5
717
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L

28. Ipwurwio BpeMs pa3MeCTHTb CUMBOJIBI TUTAHKS U 3eMJIM. HaxkmMuTte Ha KHONIKY Pasmecmums nopm numanusi = B IPaBod
NIaHeJIM UHCTPYMEHTOB. M MOXHO IIPOCTO Haxath KiaBuiny [p]. B okHe BBIOOpa KOMIIOHEHTa POKPYTUTE CIIMCOK BHU3 U

BeiGepute VCC u3 6ubmorexku power. Haxmure OK.

29. HaxmuTe JIeByl0 KHOIKY MBIIIM Hajl BHIBOJIOM PE3UCTOpa HOMUHAIOM [k, 4ToObl pacnonioxuts snemeHT VCC. Haxmurte
JIEBOW KHOITKOHM MBIIIIM Ha y4acTOK Hajl BbiBogoM VDD mukpokoHTtposuiepa. B pasnene Cnucox ucmopuu u3 okHa Beibopa
komnonenma Boioepute VCC 1 pactiosnioxkute ero 3a BeiBogoM VDD. [ToBropute nporecc Jo6aB/IeHUs] CHOBa U pa3MecTHTe

snemeHT VCC Hap BeiBogoM VCC xomrionenTa MYCONN3.

30. IMoBTOpUTE MOC/IEIOBATENIBHOCTD JOOABICHUS] CHMBOJIOB ITUTAaHHS, HO Terepb BbiOepuTe neMeHT GND. Pasmecture GND
nof, BbiBooM GND komnoHenTa MYCONN3. Pa3mectute apyroii cumBost GND crieBa oT BeIBoJa V.SS MUKPOKOHTpOJLIEpa.

Cxema JOJI)KHA BBITJIAACTD TENEPh KaK Ha PUCYHKE HUIXKE.

Y Mcemam
- «Livop ICSPDAT/GPO - -
ICSPCLK/GPL [
TOCKI/GP2 %
3
2

Vpp/MCLR/GP3
asC2/GP4
I CLKIN/7QSCL /GP5S

Ve

MYCGNNB ?
vee -

'NF‘UT—WEfffffffffffo-l'i_g,'*?:l-@ﬁ”mﬁff
GND'—Q‘* R

J?

GND

31. lanee coeAMHUTE BCe KOMIIOHEHTHI MpOBOAHMKAaMU. Haxmure KHONKY Pazmecmums npogooHuK / Ha MpaBoy MaHeu

WHCTPYMEHTOB.
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3ameuaHue

BynbTe BH/MATENbHbI, HE HAXMUTE KHOMKY PasMecTuTsb WuHy, KOTopas pacnonoXeHa TO4HO Nog 3TOW KHOMKOWM,
HO MMEET HEMHOIO LpYryto ¢oopMy U cuHUiA UBeT. B pasnene LunHHbIE coeanHeHus B KiCad Byaet pacckasaHo
Kak 1crnonb30Batb MHCTPYMEHT LlinHa.

32. HaxmuTte J1eBOi KHOIIKOM MBIIIM Ha MaJCHbKMI KPYKOK B KOHILIE BBIBOIA 7 MHUKPOKOHTpPOJUIEpa M 3aTeM Ha MaJICHbKHUN

KpYXOK Ha BbiBoe 1 anemenrta LED. Bo Bpemsi coeiMHeHHs1 BHIBOJJOB MOKHO M3MEHSTh MaciiTal.

3ameuaHue

Ecnn Hy>XHO nepecTaBuntb COeANHEHHBIE KOMMOHEHTbI, BaXXHO UCMONb30BaTh He knasuwy [m] ([Tepemectuts), a
knasuwy [g] (MMepetawnTs). icnonb3oBaHne nepetackmBaHns COXpPaHUT NPOBOAHblE CBSA3M. [pocMoTpuTe war
24, ecnu 3abbinn, Kak nepeaBUHYTb KOMMOHEHT.

DAT/GPO [
CLK/GPL [Fo—

33. IloBTOpUTE 3TOT NPUEM U COEAMHUTE MPOBOAHUKAMU BCE OCTAJIbHBIE KOMIIOHEHTHI TaK, KaK MOKa3aHO Ha PUCYHKE HIXKE.
JIBOMHBIM IIIETIKOM MBIIIIA MOKHO 3aBEPIIATH TPOBOAHUK B JII0O0M MecTte. Koraa mpoksiaika mpoOBOAHMKOB OCYIIECTBIISAETCS
Kk cumBosiaM VCC u GND, poBOHUK JOJDKEH MOAKIIOUAThCS K HKHEN yacty 3Hauka VCC ¥ K cepeHe BepXHEN 4acTu

3Hauka GND. [TocMOTpHTE Ha PUCYHOK HUIKE.
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34.

35.

36.

37.

38.

vee

VeC - 1e?
. PICiZCSUHA—I/SN
VDD ICSPDAT/GPO
ICSPCLK/GP1
TOCKI/GP2
Vpp/MCLR/GP3

Q5C2/GP4
CLKIN/Q5C1 /GP5

—8 1 vss

{5\170 VCC
MYCUNNB

VCC

INF’LIT
)7 -
GND -

L

Tenepp paccMOTpPHUM aIbTEPHATHBHBIN ITyTh CO3/IaHMST COEIMHEHNI UCIIONB3YsI METKH. BriOepuTe MHCTPYMEHT MapKUPOBKH

LCH, Ha’KaB KHOIIKY Pazmecmumov ums uenu ( JNOKANbHAA MENKA ) === Ha HpaBOﬁ NaHeJIM THCTPYMEHTOB. N HCHOHLByﬁT@

Kiasumy [1].

HasxMute 1eBoi KHOMKOH MBIIIN B CEPEIMHY POBOAHKUKA, COEIMHEHHOTO C IIIECTHIM BBIBOIOM MUKPOKOHTposutepa. Hasosure
oty MeTky INPUT.

[ToBTOpHTE 3TY MPOLIEAYPY U pa3MeCTUTE JPYTyI0 METKY Ha JIMHUHM CripaBa oT pe3ucropa HomuHasioM 100 Om. Ona Gyzner
Takke HazbiBaTbcst INPUT. JIBe METKH, MMEIOIIHE OTHO U TO K€ MMsl, CO3/IAI0T CBS3b (HE MPOPHCOBAHHYIO) MEKY LIECTHIM
BbIBOsIoM PIC u pe3ucropom 100 Om. DT0T criocod yno0eH 115 CoeIMHEH st IPOBOJIOB B CIIOXKHBIX YCTPOUCTBAX, I/Ie PUCOBAHKE
JIMHUA MOXET B UTOTe NPUBECTU K OMMOKaM B cxeme. UToObl pa3MecTHTh METKY, He00s3aTeIbHO HyXKeH IIPOBO, MOKHO

MPOCTO MPUCOEAUHUTH METKY K KOHTaKTY.

MeTKoil MOkHO TaK:ke IMPOCTO MOAMKCATh MPOBOJ 11 MH(OPMATHBHBIX Iiejiell. PasmecTrTe METKyY HaJl CeIbMbIM BBIBOJIOM
PIC-a. Beegure umsa uCtoLED. Ha3zoBute nposog Mexay pesucropom u LED — LEDtoR. Hazosute nposon Mexay MY-
CONNZ3 u pesucropom — INPUTtoR.

Henb3s ncnonp3oBaTh METKAMU Ha MPOBOJAAX 3da3€MJICHUA U IIUTAHU S, IIOCKOJIbKY OHU ITO-YMOJIYaHHUIO [TIOMEYEHBI B COOTBETCTBUU

C BBIBOJJAMMU 9THUX DJICMCHTOB.
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39. Ha PUCYHKE HUKE ITOKA3aHO, KaK JOJIKEH BbIIJIAACTD KOHEYHBIN pe3yabTart.

VCC

'jj, JEDtoR

| T . PICL2C508A-1/SN
1y

VDD ICSPDAT/GPO
ICSPCLK/GP1
TOCKI/GP2
vpp/MCLR/GP3
Q5C2/GP4

CLKIN /05C1 /GP5

—B1vss

oo

GND
MYCONN3

VEC U
NPT “INPUTEOR e _INPUT

GND—ﬁ3jﬁ S

)7 s
GND

40. [agaiite Terepb pa3depéMcs ¢ He IPHCOEIMHEHHBIMU MPOBOiaMu. JII0OOM KOHTaKT WM TPOBOJL, KOTOPBIA HU C YeM He

41.

COCIMHEH, CTaHeT NPUYMHON NpeaynpexaeHus, Oymydn npoeepeH KiCad-om. YtoOsl n3bexkaTh 3THX HpemylnpekaeHu,
HY’KHO NPOUH(OPMHUPOBATH IIPOrpaMMy, YTO IPOBOJA HE NMPUCOEIMHEHbl HAMEPEHHO, JIM0O BPYUYHYI0 OTMETUTh KaIblid

HE HpHCOG)lI/IHéHHLIﬁ IMPOBOJ WJIK KOHTAKT KaK HE HO)IKI[IO‘{éHHI)IIL/'I.

Haxwmure kHotKy Pasmecmums gpaaz He coeduneno Ha MpaBOW MaHe M MHCTPyMeHTOB. HaxmuTe neBoi KHOMKOM
MBI Ha BBIBOJIAX 2, 3, 4 1 5. Ha HuX nosiButcst X-00pa3Hblli CHMBOJI, O3HAYAIOIIHI, YTO K HUIM HAMEPEHHO HE TOIKIJTIOYCHBI

IMPOBOAHUKMU.
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42.

43.

44.

45.

DAT/GPO
'CLK/GP1
0CKI/GP2
{CLR/GP3
1SC2/GP4
1ISC1L/GP5

"

3345

HCKOTOPBIG KOMITOHEHTBI UMCIOT HEBUJIUMBIC BbIBObI IITMTAHU . Y1008 cieJiaTb UX BUAUMBIMU HAXKMUTE HAa KHOIIKY Ioxazamwv

CKpblmble bl800bl E Ha JIEBOW IMaHeJM WHCTPYMEHTOB. CKPHIThIC BBIBOIBI MUTAHUSI ABTOMATUYECKH COCIUHSIOTCS C
LEMsAMH, KOTOpbIE UMEIOT Takue ke Ha3aHwusl, Harpumep, VCC u GND. B o01uiem ciydae, Hy>KHO CTApPaThCsl HE BBISIBIISITH

CKPBITBIX BBIBOJOB IMUTAHUA.

Tenepb HEOOXOAUMO 100aBUTH cUMBOJIBI Power Flag, kotopbie ykaxyt KiCad'y, uro nuranue nopaérest ot Hux. Haxmure
knauiy [p] u oreiiute PWR_FLAG B 6ubnunoteke power. Pazmecture 1Ba Takux cumBosa. [logcoequHuTe UX K BHIBOIY

GND u k VCC, kak NOKa3aHO Ha PUCYHKE HUXKE.

PWR FLAG F”w'ﬁ 'FLAG

GND - veC

3amevaHue
9710 nosBonuT n3bexarb TUNMYHOTO NpeaynpexaeHns npu nposepke cxembl: Warning Pin power_in not driven
(Net xx) (BbiBog, nuTaHus He aktueeH (Llenb XX))

WHorzaa nosie3Ho Koe-Irjie BCTaBUTh KOMMEHTapuu. JJ00aBUTh MX Ha CXeMY MOXKHO, UCTOJIb3Ys KHOIKY Pazmecmums mexkcm
I Ha IpaBoOi TMaHeJIM MHCTPYMEHTOB.

Tenepb BceM KOMIIOHEHTaM HYXHO IPHCBOUTH YHUKaJIbHbIE 0003HaueHus1. PakTuuecku, GOJBIIMHCTBO KOMIIOHEHTOB BCE

r@

em€ Ha3BaHbl R? v J?. HazHaunTh 0003HAYESHUST MOKHO aBTOMATUYECKH HaXaB HA KHOMNKY O603Hauumo cxemy Ha

BEpXHEN MaHeI HHCTPYMEHTOB.
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46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

B okHe Obosnauums cxemy Buidepute [lo éceli cxeme W HAXMHUTE KHONKY O0o3nauums komnonenmol. Haxmure OK B
HOJTBEPKAAIOIIEM COOOLIEHNH 1 3aTeM HaxMuTe 3axpuinte. OOpaTiTe BHUMAHUE KaK BCE 3HAKHU 7 3aMEHWJIMCh IIO3ULMOHHBIMU

HoMepamu. Kaxioe o603HaueHue Tenepb yHUKaIbHO. B maHHOM mpuMepe oHu moumenoBansl R1, R2, U1, D1 u J1.
Tenepb MOKHO IPOBEPUTH CXeMYy Ha HaslMuKe omMOOK. Haxmure KHONKY BblnoaHums nposepky 21eKmpuueckux npaeun

NPOEKMUPOBAHUSL ‘ﬁ‘ . 3aTeM HaxXMUTe Ha KHOIKY Buinoanums. Byaer cpopMupoBaH oTUET, coaepKaluil MHGOpMAaIHIo
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 WM MPeaynpekIeHAN B MeCTe X BOSHUKHOBEHHS, MOSIBUTCS] MaJeHbKAs
3en€Has crpesika. [loctaBbTe ranouky B okomke Cozdame paiin ERC omuéma u HaXMUTE KHONKY Bvinoanume eme pas,

YTOOBI MOJTYYUTh OO0JIbIIe UH(OPMAITUH 00 OIIHOKAX.

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

Ha sTom pa6ota co cxemoii 3akoHueHa. Cefiuac MOKHO co3ziath Netlist — paiit criucka 1erneii CXeMbl, B KOTOPOM elIé HyKHO

L

o,
OyZIeT MpUCBOUTH II0CAJOUHbIE MecTa Ul Bcex KoMmnoHeHToB. Haxmure kHonky Cghopmuposams cnucok yeneil Ha
BEpXHe! NaHeM MHCTpyMeHToB. Haxwmure Ha kHONKY Cghopmuposams 1 OCTaBbTE UM (paiiia 10 yMOIYAHUIO.

- s

5 i, anycmums CvPc 7 .
ITocne co3panms daiina CrmcKa remnen, Ha)KMUTE KHOMKY 3 CvPch ™+ nHa BepxHeEW IMaHEIN MHCTPYMEHTOB

CvPcb 03BOIISIET CBSI3aTh BCE KOMITOHEHTHI CXEMBI € TTocaqoIHbIME MecTamu 3 ouonmoteku KiCad. CpenHsis 061acTh OKHA
COJIEPKUT KOMITOHEHTBI M3 cxeMbl. B Heit Beiienute D1. B o6actu cripaBa npectaBiieHbl BCe JOCTYIHbIE OCAI0YHbIE MECTa
(ecmu HeT, TO B J1eBOM KoJIOHKe HaiauTe myHKT LEDs u ménkaute Ha HEM), pokpytuTe BHU3 K LED_THT:LED-DS5.0mm u

IBaXKObI MEJTKHATE MBIIIKOW Ha HEM.

BO3MO)KHO, B 00J1aCTH ClipaBa 0T06pa3I/ITC${ TOJIBKO BLI6paHHa$[ noarpymnia A0CTyIHbIX MOCAA0OYHbIX MECT. Tak MMPOUCXOAUT
288

n3-3a Toro, 4ro KiCad meitaercs MPEUIOKUTDL MOAMHOXKECTBO NMOAXOAANUX MMOCAAOYHBIX MECT. Haxarunewm Ha KHOIIKY '
388

n '{ﬁl MOJKHO BKJIIOYATh WIN OTKIIOYaTh COOTBETCTBYIOIIIE (1)I/IJ'II)TpI>I.

Ins Ul seibepurte mocagounoe Mecto Package_DIP:DIP-8_W7.62mm. Ans JI — Connectors:Banana_Jack_3Pin. Ins RI u
R2 — Resistor_THT:R_Axial_DIN0O207 _L6.3mm_D2.5mm_P2.54mm_Vertical.

Ecmu xotute Y3HaTh, KaK BBIITIAANUT BbI6paHH06 TI0CaI0YHOE MECTO, MOKHO HaXXaTh KHOIIKY Hpocmomp 8bl6paHH020 nocadouHozo

-
Mmecma 'E)- JUIS1 TIPEABAPUTENIBHOTO [TPOCMOTPA TEKYIIEro MOcaJOYHOro MecTa.

Bcé roroo. Tenepb MOXKHO COXPaHUTB cXeMy depe3 MeHo P aiija — CoXpaHMTh cXeMYy WX C TIOMOIIbIO KHOMIKY [Ipumerums,

COXPAHUMb CXEMY U NPOOOAINCUND.

MozxHo 3akpbITh Cvpch 1 BepHYTbCS Ha3aj B pefaktop cxeM Eeschema. Ecnu u3ameHeHus He Obutl coxpaHeHsl B Cvpeb, 310
MOXHO czienath cefiac uepe3 MeHio Paiin — Coxpanutb. CHoBa co3paiite ¢aitn cnimcka neneil. Teneps aiin crimcka
eneil OOHOBJIEH ¢ YYETOM BCeX MOCAJOYHBIX MECT. 3aMeThTe, €CIIM He HALIOCh HyKHOE IT0CaJ0YHOE MECTO JUIsI KAKOTO-TO
KOMIIOHEHTA, TO €ro NPUAETCS CO3aTh CAMOCTOATENIbHO. O TOM KaK 3TO cAeNaTh, OyAeT paCCKa3aHO B OAHOM U3 CIeJyIOLINX

pa3aciioB JaHHOT'O PYKOBOJICTBA.
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56.

57.

58.

[epeiinute B MeHemxkep npoekToB KiCad.

®daiin crmcka ueneﬁ OIMCBbIBACT KOMIIOHCHTBI U COOTBETCTBYIOIIUE UM KOHTAKTHBIC COCIUHCHUA. STO, Ha CcaMOM J¢€JIE,

TEKCTOBBIH (haiiji, KOTOPBIA MOKHO JIErKO IPOCMOTPETh, OTPEAAKTUPOBATh I 00padOTaTh.

3ameyvaHue
Daiinbl 6ubnuoTek (*./ib) ToxXe SBNAIOTCS TEKCTOBBIMU, U 1X TaKXe NErko pefakTmposarb 1 06pabatbiBaTb.

YToOBI CO3AATH CIIIICOK MaTEepUAIIOB (TIepeveHb 3JieMeHTOB cxeMbl, BOM), mpoiinute B pepaktop cxeM Eeschema v HaxmuTe

KHOTIKY Chopmuposamu nepeuerv 31eMeHmos u Mamepuanos =2 g BEpXHEH aHeJM MHCTPYMEHTOB. B Havaste, B [MaoroBom
OKHEe HeT aKTMBHBIX IUIArkMHOB. [[J1s1 0OGaBIeHUs epBOro HaxxmuTe KHONKY Jlo6aBuTh miarnH. BeiGepute * . xs1 afi,

KOTOPBIA XOTeJ M OBl HICTIOJIb30BaTh. B TaHHOM Cilydae HyKHO BBIOpath bom2csv.xsl.

3ameuaHue
Linux:
Ecnu xsltproc oTcyTCTBYET, r0 MOXHO 3arpy3nTb 1 YCTAHOBMW C MOMOLUbIO;

sudo apt—-get install xsltproc

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

sudo yum install xsltproc

B OC, npomussogHoini o1 RedHat. Ecnn vcnonbayetcs onepaumoHHas cuctema, OTMYHas OT 3TMX AOBYX,
BOCMO/b3YNTECH BCTPOEHHBIM MAKETHBIM MEHEOKEPOM A5 YCTAHOBKM nakera xsltproc.

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

Apple OS X

Ecnu xsltproc oTcyTCTBYET, €r0 MOXHO NErko yCTaHoBUTb, Ncnonbaysa Apple Xcode 3 canta Apple nnn sarpysutb
1 YCTaHOBUTb €ro C NMoMoLLbIO:

brew install libxslt

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

Windows:

xsltproc.exe u nogknoyaemble xsl-coarinbl ycTaHaBnMBalOTCA B <Kara/lok ycraHoBku KiCad>\bin n <karanor
ycraHoskun KiCad>\bin\scripting\plugins, COOTBETCTBEHHO.

Ha Bcex onepaunoHHbIX cUCTeMax:

MO>HO nony4uTb NOCNEeAHIO Bepcuio bom2csy.xsl ns:
https://raw.githubusercontent.com/KiCad/kicad-source-mirror/master/eeschema/plugins/xsl_scripts/-
bom2csv.xsl

KiCad aBTomMaTi4yecKH COCTaBHT KOMaH]1y, HanpuMmep:

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

Bo3Mo0:kHO MOHAI00UTCS JOOABUTD pacmup eHus gaiiiia, Ajsi STOro N3MEeHATE KOMAHIHYI0 CTPOKY KaK YKa3aHo:



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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59.

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

Ilnst montydyeHust 6oJiee AeTaabHON MH(OPMAIIMU HAKMHUTE KHONIKY Cnpaska.

Teneps HaxkmuTe KHOTIKY Cghopmuposams. Paiis (C HA3BaHUEM KaK Y JaHHOTO MPOEKTa) OyJeT PACIIOIOKEH B MATKE MPOESKTA.
Ortkpoiire .csv aiin c nomornsio LibreOffice Calc nmm ¢ nomomsio Exel. ITosiBUTCS OKHO ¢ MapamMeTpaMy UMIIOPTA JaHHBIX,

Haxxmute OK.

Ter[epb BCE roTOBO, YTOOBI HepeﬁTH K pas3fiejly TpaCCUPOBKHM II€YaTHBIX I1J1aT, KOTOprfI NpeaCTaBJIEH B CHC}IyIOL[ICﬁ HacTu. OHHaKO

nepea 3Tum HaBaﬁTe 6]>ICTpO paccMOTpHM, KaK COCIUHATH BBIBOAbl KOMIIOHCHTOB, UCIIOJIb3YyA INHY.

4.2 LLUuHHbIEe coeanHeHuns B KiCad

I/IHOFHa BO3HHUKACT H€O6XO)II/IMOCTI> B COCIMHCHNH HECKOJIbKUX ITOCJIENOBATE/IbHBIX BEIBOJJOB KOMIIOHEHTA Ac HEKOTOPLIMH JPYTUMU

IOCJIEJ0BATEIbHBIMU BBIBOZAMU KOMITIOHCHTA B.Batom CJIyda€ OOCTYITHBI IBa BaprUaHTa: yKE paCCMOTpeHHHﬁ METOI MCITIOJIb30BaHUA

METOK MJIM METO[] IIMHHBIX COeANHEeHU. [laBaiiTe paccMOTpUM Terepb BTOPOIL.

. IlpencraBbTe, 4TO €CTh TPU 4-KOHTAKTHBIX pa3bEéMa, KOTOPbIe HYKHO COEIMHUTh BMECTE KOHTAKT K KOHTakTy. [IpumenuTe

Cr1oco0, UCIOJIb3YIOIMI METKH (HaskMuTe Kiasumy [1]), urobsl mpucBonTs MeTKy 4-My BoiBOy pazbémMa CONN_1. O603HaubTe
3Ty MeTKy al. Tenepb HaxxmuTe KiaBuiry [Insert], 9ToObI TOBTOPHUTH MPEpIAYIIEe ISHCTBUE IO OTHOIICHHIO K CIIEAYIOIEMY

BeiBOTY (PIN 3). 3ameTsTe, METKa aBTOMATHYECKN N3MEHHUIIACh Ha a2.

Haxxmure knaBumty [Insert] eme npa pasa. Haxarwe kinaBummm [Insert] ananormaso onepanuu Ilosmopums nocaedtee oeticmesue

Y 3TO OYEHb MOJIe3Hast KOMaHJa, KOTOpasi MOKET 3HAUMTENILHO 00JIerYuTh padoTy.

IToBTOpHTE TO *Xe camoe JewcTBue (TMpucBoeHue MeTkM) Wi pazbémMoB CONN_2 u CONN_3. [larnee, npu pa3padoTKe
MEeYaTHOM IIAaThI, OBUIO OBI BUIHO, YTO TPH Pa3beéMa COeTMHEHBI PYT ¢ Apyrom. Ha pucyHke 2 mokas3aH pe3yJibTat Mpojie/IaHHOM

pa6OTbI. YT0oOHI npuaaTb CXeMe 00Jiee 3CTETUIHBIN BUl, MOKHO BbIIIOJIHUTD CJIeyIomiee: € IOMOIIbIO MTHCTPYMEHTOB Pazmecmumo

=~ h,)

6600 npoeodimrca 6 WUHY u Pazmecmums 6600 wiurvl 6 wuHy \ AOIOJIHUTH CXEMY KaK ITOKa3aHO Ha PHUCYHKE 3.

OpHako, yuyrure, 310 OyaeTt Heah(eKTUBHO ISl TeYATHON IUIATHI.

Hy’XHO OTMETHTb, 4TO KOPOTKHUI TPOBOJ, COSMHEHHBIN C BHIBOJaMH (PUCYHOK 2), COBEpILIEHHO He 00s13aTeneH. PaKTHuecKy,

METKH MOKHO OBLIO HAHECTH IMpsAMO Ha BbIBOJBI.

Hagaiite mpoABUHEMCS €1E Ha OJIMH LIar BIEPE] U MPEANOoI0KUM, 4To uMeeTcs: 4eTBEPTHI pazbeM CONN_4, MmapkupoBKa
BBIBOJIOB KOTOPOT'0 IIOYeMy-T0 HeMHoro otimdaeTcs (bl, b2, b3, b4). Ceifuac Hy)XHO COSAVHWTS UilHY d C WiHOL b KOHTaKT
K KOHTaKTY U C/IeNIaTh 3TO €3 UCTIOIb30BaHUsI MAPKUPOBKHU BBIBOJIOB (KOTOPast TAK)KE BO3MOXKHA), & UCTIONb3YsI MAPKUPOBKY

IIMHBI — KKAOH IIMHE TI0 METKE.
IMoaxmounte u npomapkupyiite CONN_4, Ucosb3ysi METO/] HAHECEHHU st METOK, OITUCAHHBIN Bbilie. O003HaUbTE BHIBOABI b1,
b2, b3 u b4. [MogkounTe BBIBOJIBI, UCIIOJIBb3YSI UHCTPYMEHTH Pazmecmums 68600 NPOGOOHUKA 8 WUHY u Pazmecmumu

wuny / (cM. pUCyHOK 4).

[Tomecture metky (ki1aBuuia [1]) Ha mmHy pazbema CONN_4 u HazoBute e€ b[1..4].
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8. Tlomecture MeTKy (kJyaBuiua [1]) Ha npeApIoyILYIO IIKMHY a U Ha3oBUTE €€ af 1..4].

9. Tenepps MOxkHO coenuHUTH MIKHY a[ 1..4] ¢ muHoi b[1..4], ncnons3ysa UHCTpyMeHT Pazmecmumo wiuny / .

10. Tlpu coeamHeHUH ABYX IIMH BMecCTe, BbIBOA al Oy/1eT aBTOMAaTUYECKU COeTMHEH ¢ BHIBOJIOM b1, a2 GyneT coequHEH ¢ b2 U T.

1. PrcyHOK 4 mokasbiBaeT, Kak JOJDKEH BBITJISAETh KOHEUHBIH Pe3yJIbTaT.

3ameyvaHue
Onepauvsi lMoBTOpUTL NOCNEAHEE [EViCTBME, Bbi3BAHHAS Haxatvem knasuww [Insert], MoxeT BblTb BeCbMa
YCMewHo nNpUMMEHMMa Npu MNEPUOAMYECKM MOBTOPAIOWMXCS OeiCTBMSX. Hanpumep, KopoTkue npoBona,
COeaVHEHHbIE CO BCEMM BbIBOAAMU HA PUCYHKE 2, 3 U 4, MOryT ObiTb pa3MelleHbl C UCTONb30BaHWEM STOW
onepaumu.

11. Onepauust Ilosmopumo nocaednee deticmeue, BbI3BaHHASI HAXaTHeM KiaaBulM [Insert], MOXKeT Takxe 4acTo IPUMEHSITHCS
-~
~

TIPY MHOKECTBE TTOC/IEIOBATENIbHBIX BEI30BOB MHCTPYMEHTa Pasmecmune 68600 NPOSOOHUKA 68 WUHY

1T 2 3 4

. il paet] e Pl
B~ 2.t Bepi-2g  |Jopiaig

= 02 = 02 a3 = 2 a3 =g~ 2 a3

o a a a. <
:81.0_61'1"::: 1S L :8:'0_9_/:'1"54. o 8:':0_9_/11"'8'4 s g'ﬂ
—y 4 a — ka1 N R =
12 o—e% O 3 a2 12, B3 a2/ (0 _ /3 a2/
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naBa 5

MpoekTUpoOBaHMe nevYyaTtHOU nnaThl

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

P TTOMOIIY UHCTPYMeHTa Pcbnew.

5.1 WUcnonb3oBaHue Pcbnew

1. B menemxepe npoektoB KiCad HaxxMuTe KHOIIKY Pedakmuposans neuamuyio naamy h. (Penaktop neyaTHbIX 1J1ar).
Otkpoercst okHO Pcbnew. Ecii nosiButTcst coodiienne o6 ommoKe, B KOTOPOM TOBOpUTCs, uTo *.kicad_pchb-aiin emge He

CYILIECTBYET — IIPOCTO Ha)muTe Ja.

2. Hauném c BBOoza HekoTopor MHGpopManmu o cxeme. Haxmute kHonky Hacmpoiiku cmpanuybl ﬁ Ha BEpXHEW MaHelu
WHCTPYMEHTOB. Y CTaHOBUTE NOAXoAswiA Pazmep crpanuusl (A4, 8.5x11 v T.11.) u BBegute B one Haumernosarue — Tutorial
1.

3. Xopolast MbICJIb — Ha4aTh C YCTAHOBKH pa3Mepa 3a30pa 1 MUHHMAJIbHON IIMPHHBI 0P 03KKHU (ITPOBOAHMUKA), 3a]JaB TEM
caMbIM TpeOOBaHMsI CBOETO MPOU3BOUTEIIS MIEYATHBIX IU1aT. B 061iem cirydae, 1ocTaTOYHO YCTaHOBUTH 3a30p 0.25 M IIMPUHY
nopoxku 0.25. Beibepure myHKT MeHI0 Y ctanoBKH — IIpaBuia npoektupoBanus. [lepeiinute Ha BKIaaky Pedaxmop
Kaaccos yeneti. VI3MeHrTe 3HaUeHHe B 1ojie 3a30p BBEpPXyY oKHa Ha 0.25 u 3Hadyenue B none [upuna doposxcku va 0.25 Kak

TMOKa3aHO Ha pPUCYHKE HUKE. Pa3MCpbl 3[1€Ch YKa3aHbl B MUUIMMETpPax.

PenakTop knaccoe uenei | 0Bwme Npaeuna NpoeKTUPOBaHWA

Knaccel Lienei:

3azop | lUMpHHa LOpPOXKH| lHAMETp Nepex.oTB. | CEepno nepex.oTs. | [lHAMeTp Nepex.MUKpooTH. | CBepno nepex. MMKpooTE.

Default 025 |0,25 0,6 0,4 0,3 0.1

Nob6aenTe VaannTe CABWHYTL BEEDK
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4. Tlepetinute Ha BKIAIKY Obugue npagura npoexmuposarnus 1 ycranosure Munumansvryro wiupuny ooposicku 0.25. Haxvure
KHOMKY OK, 4TOOBI TPUMEHHUTh BHECEHHBIE U3MEHEHHUS U 3aKPBITh OKHO [Ipagka npagun npoeKmupo8anusl.
LR
oy
5. Tenepb MOKXHO HMITOPTUPOBATH (hail crvicka 1eneil. Haxmmure kHONKY Cuumame cnucok ueneti Ha BEpPXHEH IMaHe I
uHcTpyMeHToB. Ecim ¢ momoripio Eeschema yike 0bu1 co3man aii crivicka 1ernei tutoriall.net, To oH OyIeT ykas3aH B 1oJie

Daiin cnucka yeneti. Haxvure kHONIKY [Ipouumams mekyusull CRUCok yeneii. 3aTeM HAKMUTE KHONIKY 3axpbimb.
6. Bce KOMITOHEHTHI 0TOOpa3TCs Ha 9KpaHe. OHU BBIJICNICHBI U CIIEAYIOT 32 KYPCOPOM MBIIIIH.

7. HCPCMCCTI/ITC KOMITOHEHTBI B LICHTP revaTHol Iiatel. Eciu HOTpe6yeTC$[, MOJHO YBECJIUYUTH WM YMEHLIIUTH Maciirad

npsMo B npouecce nepemenienus. LIEnkaure JieBoil KHOMKOW MBIIIY /J151 3aBEPILIEHUS.

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

V6enurecs, uro kHomnka Iokazamu/Ckpoims éce césizu 2 % Hakara. Takum 00pa3oM MOKHO YBUJIETh JIMHKUH, CBS3BIBAIOIIHE

BCE KOMITOHCHTHI.

9. Kaxaplil KOMIOHEHT MOXHO TMepe/IBUraTh, pacloIOKHUB HaJl HUIM Kypcop U HaxaB KJaBuiy [m]. Haxmure jeBoil KHOITKOM
MBILIMA TaM, Tje Obl XOTEIH €ero pa3MecTUTb. Takke, MOXKHO BBIIEJIUTh KOMIIOHEHT, LIEIKHYB JIEBOW KHONKON MBIIIU U

MepeTaluTh €ro. HepeHBI/IHLTC BCE KOMITOHCHTEHI TaK, YTOOBI MUWHUMU3HUPOBATH YUCIIO HCPGCC‘-ICHI/If/’I COCIIPIHCHI/Iﬁ.

MYCONN3

PE LT il
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10. 3amerbte, yTO OUH KOHTAKT 100-OMHOIO pe3ucTopa COeIMHEH C LIECThIM BBIBOOM KoMITOHEHTa PIC. D10 pe3yiibTat UCIOIb30BaHuU!
MeTO/1a MAapKHUPOBKH, IPUMEHEHHOTO PH COEAMHEHNH KOHTAKTOB. METKH YacTO MpeaouTHTEIbHEee PeasIbHBIX IPOBOTHIKOB,
MOTOMY YTO OHHU JEJIaI0T cXxeMy 0oJiee aKKypaTHOM.

11. Temepsr mocTpouM KOHTYp MevaTHOU IuiaTel. Bridepure Konmyp naamot (Edge.Cuts) W3 BBIAJAIOIIETO MEHIO B BEpXHEH

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

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

P - i | @
[[] Edge.Cuts ; }'ﬁ j:;

—=f= | 10T

12. [anee noakJIIouuM Bce MPOBOJA, KpoMme 3a3eMiieHust. Ha HrkHeM MeTHOM clioe IJ1aThl (Ha3biBaeMoM B. Cu) cO30a UM 3eMASTHYIO

30HY U TAKUM O6p330M COC€JMHUM BCE 3a3cMJIAI0OIIE ITPOBOAHUKH B OJUH.

13. Ceityac HeOOXOAUMO BBIOPATH CJIOM, HA KakoM OyzeM pabortats. Beibepute F.Cu (PgUp) 13 BbINAA0INETO MEHIO B BEPXHEH

MaHeJIM HHCTPYMEHTOB. DTO BEPXHUH CIIOH MeIH.
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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, CIeNaTh 4-CIIOWHYIO TIeYaTHyIo Iuiaty, Betoepute Y cranoBkH — HacTpoiika cjio€B 1 m3MeHnTe
Meonvie caou Ha 4. B tabnunie Crou MOXHO IEPEUMEHOBATH MX U PEIIUTB, JUIsl Yero OHU OyayT UcHosb3oBaThes. OOparute

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

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

JOPOKKH.
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darn lMpaeka MpocmoTp PasmecTwTe TpaccWpoeaTe HacTp

AR AN = & aaac

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

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

IJ1aThI.

MoNL30BaATENLCKAA WWPpKWHE JOpOMeK:

LiupuHa

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

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

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

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

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

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

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

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

ITnara JOJIKHA IPUHATDL BUJL KaK Ha PUCYHKE HUIKE.

uCtaLER . IMFLUT

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

IRE LT

20. aBaiite Terepb MPOBEAEM NOPOKKY C OOpaTHOM CTOPOHBI MevyaTHoW ruiathl. Beidepure B.Cu 13 BHINAJAIONIETO MEHIO B

21.

BEepXHeH MaHenu MHCTpyMeHToB. Haxmute KHOTIKY Tpaccuposamv 0oposicku \. Hapucyiite nopokKy OT KOHTakTa 3
kommoHeHTa J1 k koHTakTy 8 KomrioneHTa Ul. Ha camom fiernie, B HatieM citydae He 00s3aTeNIbHO TO JeJIaTh IS 3eMJITHON

ner (GND). O6paTtrte BHUMaHUE, KaK U3MEHUIICS IIBET TOPOKKH.

HN3meneHue cJjiost mpu nepexoje oT BbiBoaa A k BbiBoay B. B mpornecce mpoBeneHnst JOpOKKH, MOKHO CMEHHTh
CIIOW Med, pa3Merias HepexoaHoe oTeepcTre. Bo BpeMst mpoBeaeHns JOPOKKH MO BEPXHEMY CJIOI0 MEH HaXXMHUTE IPABYIO
KHOIIKY MBIIIY 1 BbIOepUTe Pazmecmums nepexoonoe omeepcmue WA IPOCTO HAKMUTE KJIABHUILY [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

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

IJIOAJKHU ITOJACBETATCA.

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

Haxmure OK.

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

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




Hauaso pa6otsi ¢ KiCad 32/49

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
BepxHel nanenm nHerpyMeHToB. Haxmure Cmapm DRC. Omm6ok He 107kHO ObITh. Haskmute Ha Criutcok He no0coeOuHéHHbix.

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

26. CoxpaHuTe (haits neyatHow rathl, Beiopas Paiia — CoxpanuTts. s npocMorpa miatel B 3D-Buje Haxvute lpocmoTp
— 3D Bua.
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27. TlepetackuBasi MBIIIb 110 KPYTY C HAKATOM JIEBOW KHOIKOM, MOKHO IIOBOPAYMBaTh NEYaTHYIO IUIATY.

28. IIpoekTrpoBaHUE IUTaThl 3aKOHYEHO. Tereps Hy:KHO cO31aTh Bce HeoOxomumble Gerber-hailiibl Tsl MOCTIeYIIei OTIIPaBKY

IMPONU3BOAUTEIIIO.

5.2 CospaHue Gerber-cpannos

3aBepivB pa3paOOTKy MeYaTHOM IIAThI, MOKHO co31aTh Gerber-aiiibl 17151 KaXkI0ro CJI0s1 ¥ OTIIPABUTH 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 yepueHHsI M YKAKHUTE MAIKy, B KOTOPYIO HYXHO

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

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

HaM 1noaxogAT.

4. Huxe ykaszaHbl CJIOM, KOTOpPbIE HYKHO BbIOpATh /151 CO3JaHMs OOBIYHON IBYXCJIOMHOM ILIATHI:
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Caon

Hazsanne caos B KiCad

Pacmupenue

Gerber-gaiira

Pacmupenue
Gerber-daiiia ¢
BKJIOUEHHOH OIIMER
”Ucnoan3oBath Protel

pacmupenus ¢ainnop”

I1J1aThI

Huxuuii ciiort 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 npocMotpa co3gaHHbx Gerber-caitioB nepeiigure B MeHemxkep npoekToB KiCad u Haxmute kHOnky GerbView. B

BBINA/IAI0IEM MEHIO Ha BEPXHEH ITaHeJIM MHCTPYMEHTOB WM B MeHeLKepe cioéB BriOepute Caoii epagpuku 1. Tenepb HaxXMHUTE

““‘ H
B MeHI0 Paiin — OTkpbITh haiia(s1) Gerber mwim pocTo HAKMHUTE KHOTIKY . BeiGepure Bce co3anHble panee Gerber-

(paiinbl 3a opuH pa3. O6paTHTe BHUMaHKE Ha TO, KAK BCE CJIOM PACTIONOKHIIUCH IPYT Hajl IPYTOM.

2. ®aiinpl CBEpIIOBKU OTKPHIBAIOTCS C TOMOIIBI0 KoMaHapl Paiii — OTKpbITh (haitia(s1) cBepaoBknu Exellon.

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

MIPOCMOTPHUTE KaK/IbIiA CJION Iepest OTIIPABKON €ro MPOU3BOAUTEIO.

4. YnpapneHue oTOOpa)eHUEeM BHINOJHsETCs nogo0Ho Pcbnew. Ilenyok npaBoil KHOMKM MBIIM Ha padoueil o0nacti U B

noameHo Cemka MOXHO BHIOPATh APYTOW Iar CETKH.

5.4 ABTOMaTMuyeckasi TpacCCMpOBKa C NOMOLLLLIO CBOOOAHOIO TPACCUPOBLLLUKA
FreeRouter

TpaccupoBKa IJIaThl BpYYHYIO — 3TO OBICTPO U YBJIEKATEILHO, OJJHAKO JUIS ILJ1AT C OOJIBIIMM YHUCIIOM KOMIIOHEHTOB MOKET BOSHUKHYTh

KEJIaHUE BOCIIOJIb30BATHCA aBTOTPACCUPOBIIIMKOM. 321HOMHI/ITC, CHa4aJjla Hy’KHO pa3BeCTU HauOoJjIee OTBETCTBEHHbIE TpacCbl BPy4YHYIO,

a 3aTEM BbI3bIBATb ABTOTPACCUPOBIIUK, YTOOBI J04€J1aTh OCTAJIbHBIC (I)paI‘MCHTLI. B ero 3aJa4y BXOAUT MPOKJIaZIKa TOJIbBKO HE

pa3BeI€HHBIX Tpacc. B qaHHOM ciyuae OyzieT MCIoJIb30BaH ceTeBOl aBToTpacckpoBInuk FreeRouter.

3ameuyaHue

FreeRouter - 310 java-npunoxeHue ¢ oTKpbITbIMUA UCXOAHBIMU KoaaMu. 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 — Jxenopt — Specctra DSN u coxpanute daiin kyna-andyap. 3amycrute FreeRoute u

HaXMHTe Ha KHOIIKY Open Your Own Design, BRIOepUTe CO3IaHHBII dsn-(haiin u 3arpy3ure ero.

2. FreeRouter nmeet HeCKONBKO (DYHKIMH IUTI pyYHOH U aBTOMaTHUYECKOH TpaccupoBkH, KOoTopeix y KiCad moka net. FreeR-
outer paboTaeT B JBa OCHOBHBIX 3Talla — BHayajle TPACCHPOBKA IUIATHI U 3aTeM e€ ontuMusanus. [lonHas ontummsanums

3aHUMAET MHOI'O BpEMEHH, OJHAKO e€ B JII0OOH MOMEHT MOKHO OCTAHOBUTbD.

3. Bbl MOXeTe HauaTh ABTOMaTUYECKYIO TPACCUPOBKY, Ha’aB KHOIKY Auforouter Ha BepXHel MaHeIu HHCTPYMEHTOB. B cTpoke
craryca otobpaxaercsi ”H(pOpMALMs O XO7ie BBIIOJIHEHHs IIporiecca TpaccupoBku. Ecim uucino npoxonoB Pass momydaercs
6ompie 30, TO, BeposiTHee BCEro, STOT TPACCHMPOBIIMK He cCMOXeT ee oOpadorars. CHibHEE pa3sHECHTe KOMIIOHEHTHI MU
Jyyllle UX pa3MecTUTe W HOMbITaiiTech CHOBA. Llenb pasHeceHMs M pa3MelleHUs] KOPIyCOB KOMIIOHEHTOB B TOM, YTOOBI

YMEHBIIUTh YUCJIO TIepECeUeHUid JIUHUN COeJUHEHUI.

4. OcCTaHOBUTH ABTOMATUYECKYI0 TPACCUPOBKY MOKHO HaXaTUEM JIEBOM KHOIIKOM MBIIIHU, aBTOMATUYECKU HAYHETCS IMPOoLecC
OIITUMU3AIUHU. EHIC OJIUH JIEBBIT MIEJTYOK OCTAHOBUT MPOUECC ONTUMU3ALNU. 210 Tp€6y€TCH TOJIBKO B TOM CJIy4dae, €CJi

JEVCTBUTENHHO HYX)KHO 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 PaCIIUpPEHUEM .ses. B

0011eM city4yae, HeT HeoOXOJUMOCTH COXpaHsATh (aiin npasui FreeRouter.
6. Bepnurtecs B penaktop Pcbnew. Tenepb MOKHO UMIOPTHPOBATH TOJIBKO UTO Pa3BeEHHYIO IU1aTy, BeiOpas ®aiin — UmnopT
— Ceanc Specctra u yka3zaB CO371aHHBIN .ses (DAL
Eciu kakas-HuOy b pa3Be/IeHHasl Tpacca He IIOHPABUTCS, €€ MOXHO yIaluTh, UCTIONB3Ysl Kiasuily [Delete], u neperpaccupoBathb

3aHOBO HCIIONb3Ysl MHCTPYMEHT TPACCHPOBKH Tpaccuposams 0opodicku % W3 PABOii IIAHE/M HHCTPYMEHTOB.
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naBa 6

Npamaa aHHoTauusa B KiCad

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

CTAaHCT pCaJIbHbIM.

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

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

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

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

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

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

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

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

-
"-\-.‘_.-
oy

KHOMKY Cuumambe chucok yeneri Ha BepXHel MaHeJI HHCTPYMEHTOB.

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

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

IJIaThI.

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

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

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

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

Co3naHune KomnoHeHToB cxembl B KiCad

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

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

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

OMOIIMOTEKH, TO MOKHO OOOUTHCH KOMaHIaMu Buipezamov u Bcmasumeo.

7.1 Wcnonb3oBaHue PepakTtopa 6M6nnoTeK cXembl

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

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

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

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

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

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

Bxoo numanus. 3atem Haxmure OK.
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CBodcTBa Brboga

MA BEIBO A E! WCC Pazmep wpwdTa umeHn: |1.270 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)

CBOMCTEE CHEMEI
& Buammei

.%OlmeHMTb Qﬂg}(

4. Pacrmonoxure BBIBOJI B TOM MECTE, I'ZI€ OBI XOTEJIU ETO PasMeCTUTb, CKaXKEM, IIpaBE€ U HUKE METKU.

5. TloBTOopuTe maryu pa3MerieHus BHIBOAOB. Ha 10T pa3 Hms evisoda 6ynet INPUT, Homep 6visooa — 2, Daexmpuueckuti mun

— Ilaccusnwii.

6. TToBTOpUTE MIark pa3merieHus BpiBoa0B. Ha 3toT pas Hms evieoda 6ynet GND, Homep 6vieooa — 3, Dnekmpuueckuii mun —
Iaccusnwiii. Pacmioyiokute KOHTAKTH OIMH HAJl ApYruM. MeTka ¢ umeHem komroHenta MYCONN3 nofixHa ObITh B IIEHTPE

CTpaHUIIbL (TaM, re nepeceKkarTca CMHUE J'[I/IHI/II/I).

7. anee HapucyiTe KOHTYp KOMIIOHeHTa. Haxxmure KHONIKY Jobasum npsimoy20abHuK D . Hy’xHO HapucoBath IpsIMOYTOJIBHUK
cpa3y 3a KOHTaKTaMH KakK IOKa3aHO Ha pUCYHKe Huxe. UYToOBl crenaTh 3T0, IETKHUTE JIEBOW KHOIKOW MBIIM TaM, Te
JOJIKEH OBITh PACIIONIOKEH JIEBBI BEPXHUI Yros MpsAMoyroisHiKa. HaxmuTe cHOBa, 4TOOBI PAaCIIONOKUTD ITPaBbIil HYKHUH

YroJi ipAMoOyrojibHuKa B Hy’)KHOM MECTE.
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8. Eciu norpebyeTcsi 3aKkpacuTh NMPSMOYTOJbHKK, HAIPUMEp, XKEJITHIM 1IBETOM, HYKHO BBIOpPaTh €ro M M3MEHUTh CBOWCTBA
(knaBumia [e]), a MeHHO, yctaHOBUTh CTHIIb 3aJuMBKHU B 3aauska ¢pona. 3atem B Eeschema otkpeite HacTpoiikn —

ITapameTpsl pegakropa cxem — IBeTa u nns 3aausku ¢pona ycraHoBUTH 3HAUEHUE Yellow 4.
9. CoxpaHuTe KOMIOHEHT B OnbmnoTeke myLib.lib. [1ns 3toro HaxMuTe Coxpanuns meKyusuii KOMNOHeHm @ HO8ou bub.auomexe
m, nipoiiute B nanky tutorill /library/ v coxpaHute HOBBIH (haiin OuOIMoTeKH ¢ uMeHeM myLib.lib.
10. TIpoiinure B Hactpoiikn — Bu6anorexkn KoMnoHeHTOB u 100aBbte tutoriall library/ B Iloavzosamenvckue nymu noucka

u myLib.lib B @aiinvt OubAuOmeKu KOMNOHEHMO8.

11. Haxwmure kHOIIKY Boibop paboueii ubauomexu m B okHe Bwiopame 6ubauomexy Boidepute myLib, Haxvute OK.

OOparuTe BHUMaHUe, YTO B Ha3BaHMM OKHA OTOOpa3suyIach TeKyIas UCHoNb3yeMast OMOIMoTeKa - myLib.

12. Haxwmwure KHONIKY OOHOBUNb MEKYUUT KOMNOHEHM 8 MeKyueli bubauomexe B B BEpXHel aHe M nHCTpyMeHToB. CoxpaHuTe

BCE U3MEHEHUs], HaxaB Coxpanuns mekyuyio OuOAUOmMeKy Ha OUCK IB B BepXHel maHenu MHcTpyMmeHToB. Haxmure Ja
B MOSIBUBLIEMCs TIpeyNpexaaioiem coooiieHni. HoBblii KOMIIOHEHT rOTOB U IOCTYIIEH B OMOIMOTeKe, Ha3BaHUE KOTOPOi

0T06pa)KaeTCH B 3aroJIOBKE OKHa.

13. Temepb MOXeTe 3aKpBITh OKHO Pedaxmopa oubauomexku komnonenmos. BepHurtech B OKHO Pedaxmopa cxemvi. HoBbIT

KOMIIOHEHT Telepb HOCTYIeH B Oubimoteke myLib.

14. Mo:xHO co31aBaTh CKOJIBKO yroaHo (ailiioB 6ubmmorek file.lib n 1o6aBIATh UX B MPOEKT IS JATBHEHAIIEr0 UCIIOIb30BAHHSL.
B Eeschema Bwibepure Hactpoiiku — Bu6anmorekn KOMIIOHEHTOB U J100aBbTe MyTh K HOBOMY haiity OUOIMOTEKH B

Toav3osamenvckue nymu noucka u caM a1 B @aiinvt OubAUOMEKU KOMNOHEHMO8.
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7.2 3KCnopT, UMNOPT U U3MEHEHUEe KOMMOHEHTOB CXEeMblI

BmMmecTo co3gaHus KOMIIOHEHTa CXEMBI ¢ HyJIsl MHOTa Jierdye B3sTh y’e FOTOBBIH U U3MEHUTD ero. B 3Tom paszese mokasaHo Kak
MMITOPTUPOBATh KOMIIOHEHT U3 craHaapTHoi 6ubimoreku KiCad device B npyryto 6ubnmoreky myOwnLib.lib v 3aTeM U3MeHsITh

€ro.

1. 3anycrure Eeschema w3 KiCad, Haxxmute KHONIKY Pedaxmop oubauomex I: , 3aTe€M KHOIIKY Bbvibop paboueti 6ubauomexu
U BeIOepuTe OMOIMOTEKY device. HaxMute KHOTIKY 3azpy3ums KOMIOHEHM 015 peOaKmupo8anusi U3 mexkyujeli oubauomexu

E Y UMNoprtupyiite komnoHeHt RELAY_2RT.
[

2. Haxmute KHOTIKY dKxcnopm KOMnoHenma , IpOAAUTE B Katayor library/ v coxpaHuTe HOBBHIN (haii OUOIHOTEKH IO

umeHeMm myOwnLib.lib.

3. YroObl HOBBIIT KOMIIOHEHT U Besi Oubnmnoreka myOwnLib.lib ctany JOCTYITHBIMU, UX HY)KHO 100aBUTDb B IPoeKT. B Eeschema
BeiOepute HacTpoiikn — Bu6anmorekn KOMIOHEHTOB U 100aBbte library/ B [loavzosamenvckue nymu NOUCKa A ny-

OwnLib.lib B @atinvt 6ubauomexu KOMNOHEHMOE.

4. Haxmute KHONIKY Bwibop paboueii bubauomexu m B okHe Buibop 6udauomexu Boidepute myOwnLib u Haxmute OK.

OOpartuTe BHIMaHUE, B 3aT0JIOBKE OKHA OTOOpa3miiach TEKyIIasl UCIOb3yeMasi OMOIMOTeKa, Tenepb 910 — myOwnLib.

5. Haxmute KHOTKY 3azpy3ums KOMNOHEHM 04l PeOAKMUPOBAHUsL U3 meKyuleil oubauomexu [ u umnoprupyire RE-
LAY _2RT

6. Teneps MOxeTe U3MEHUTh KOMIIOHEHT TakK, Kak yrogHo. [lomecture Kypcop Hag MeTkoit RELAY_2RT, HaxXMUTe KJIaBUIILY
[e] u nepeumenyiite e€ B MY_RELAY_2RT.

7. HaxwuTte KHOTIKY O6HO8UMb MeKyusUil KOMNOHeHM 8 meKyujeli oubauomexe B B BepXHEH naHem HHCTpyMeHToB. CoXpaHHTe

BCe M3MeHeHus, HaxaB Coxpanums mexkyuyro oudauomexy Ha OUcK EE Ha BEpPXHEH MaHeIM HHCTPYMEHTOB.

7.3 Co3paHue KOMMOHEHTOB cxeMbl ¢ noMoLbio quicklib

B sToM paszzgene npeicraBieH albTepHATUBHBINA MyTh co3laHus KommoHeHTa cxembl MYCONN3 (cmotpute MYCONN3 BbiiIe),

uconb3yst HHCTpyMeHT quicklib u3 UHTepHeTa.

1. Orkpoiite BeO-cTpaHuLly quicklib, mpoiis mo cepuike: http://kicad.rohrbacher.net/quicklib.php

2. 3anonHute crpaHully cneayomei nagpopmanueid: Component name: MYCONN3; Reference Prefix: J; Pin Layout Style: SIL;
Pin Count, N: 3.

3. Haxwmure xHonky Assign Pins (HazHaueHue BBIBOJOB). 3amofHUTe cTpaHuly cienyommeil nagopmanumeii: Pin 1: VCC; Pin

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

4. Haxmute KHOMKY Preview it (IlpenBapuTesbHBIA IPOCMOTP), U, €ClM BCE B MOpsake, Haxmurte Build Library Component

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



http://kicad.rohrbacher.net/quicklib.php
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5. TIpocmotpure ero, ucrons3ys KiCad. U3 menemxkepa npoekros KiCad 3anycrure Eeschema, HaxMuUTe KHONKY Pedakmop

oubuomex [: , 3aTeM KHOTIKY M mnopm KomnoHenma , npouute B tutoriall library/ v Beidepute myQuickLib.lib.

I_'n.

—=—— VCC MYCON#3
"2 | e

’?“‘::3_:: GND )

O
r}

N

¥

6. YToObl HOBBII KOMIIOHEHT U Bcst Onbnoteka myQuickLib.lib crany NOCTYIHBIMHU, UX HYXHO 100aBuTh B rpoekT KiCad. B
Eeschema sribepute HacTpoiikn — Bu6JimoTekn KOMIIOHEHTOB U J00aBbTe MyTh K Oubmoreke B [loab3osamenvckie

nymu noucka M caM ¢aiin B Paiinel OubAUOMeKU KOMNOHEHMOS.

Kak yxe MOXHO OBbUIO JOTrafiaThCsl, 3TOT METOJ MOXET ObITh 0COOCHHO 3(PheKTHBEH MPH CO3JAHUU KOMITOHEHTOB C OOJIBIIMM

YHMCJIOM BbIBOJOB.

7.4 Co3paHue KOMMNOHEHTOB CXeMbl C 60/1bLLUUM YUC/TIOM BbIBOOOB

B paznene Cozdanue komnonenmos cxemol ¢ nomougpio quicklib paccMOTpeH MpoLEece CO31aHUsI KOMIOHEHTOB CXEMBbI, UCHOIb3Ys
WHCTpyMeHT quicklib, B3sToiii m3 VHTepHeTa. OIHAKO, OFHAXKIB MOXET MOHAJOOUTCS CO30aTh KOMIOHEHT ¢ OOJBIINM YHCIIOM

BBIBOJIOB (HeckoibKo coteH). B KiCad 3to caenats He Tak mpocTo.

1. TlpennomoxvmM, HEOOXOIMMO CO3IaTh KOMITOHEHT CXeMBI ISl yeTporicTBa ¢ 50 BeiBogamu. OOBIYHO TaKHe YCTPORCTBA pa3OUBAIOT

Ha YaCTH C MEHBIIIUM YHCIIOM BBIBOIOB, HATIPHUMED, HA BE C 25 KOHTaKTaMH B KakaoM. Takoe mpeacTaBieHne KOMIIOHEHTa

TMO3BOJIACT YIPOCTUTL COCANHEHUE BbIBOJOB.

2. Hawmny4imm criocodoM co3jaHusi TAKOro KOMIIOHEHTa OyIeT UCTob3oBaHue quicklib, 4ToObI cie1aTh ABa OTAEIbHBIX KOMIIOHEHTA

c25 BBIBOJIAMHU B KaXJI0OM, [IPOHYMEPOBATH 9TU BBIBO/IbI, UCIIOJIL3Y s CKPUIIT Ha PythOIl 1 B KOHIIE 06’I)CJII/IHI/IT]) HUX, UCNIOJIb3Y A

KOIMPOBaHKE U BCTAaBKY, B OJIMH NMPOCTON KOMIIOHEHT, HaunHawomuiicsa Ha DEF u 3akanumnBatomuiicss Ha ENDDEF.

3. Huxe npuBenéH npocroii npumep ckpumnra Ha Python, KOTOpPBII MOXHO HCHOJIB30BATh U1 U3MEHEHU I HyMepallii KOHTaKTOB
BO BCEX CTPOKax W3 (pailyia in.txt U COXPAaHUTh pe3ysbTaT B (paii 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
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#!/usr/bin/env python
"7’ simple script to manipulate KiCad component pins numbering’’’
import sys, re
try:

fin=open (sys.argv[1l],’'r")

’

fout=open (sys.argv[2], 'w’)
except:
print "oh, wrong use of this app, try:”, sys.argv[0], ”"in.txt out.txt”
sys.exit ()
for 1n in fin.readlines():
obj=re.search (” (X PIN) (\d*) (\s) (\d*) (\s.*)”,1n)
if obj:
num = int (obj.group(2))+25
In=obj.group (1) + str(num) + obj.group(3) + str(num) + obj.group(5) +’\n’
fout.write (1n)
fin.close(); fout.close()
#
# for more info about regular expression syntax and KiCad component generation:
# http://gskinner.com/RegExr/
# http://kicad.rohrbacher.net/quicklib.php

1. Tlepen coenquHeHHEM IBYX KOMIIOHEHTOB B OJIFH, HEOOXOUMO C MOMOIIBI0 Pedakmopa 6ubauomex u3 Eeschema niepemMecTuTh
MePBbIi KOMIIOHEHT TaK, YTOObI OH He Mepecekaicst co BropbiM. Hike mokasan UToroslii (paitst OMOIMOTEKH U €T Mpe/ICTaBIeHNe

B Eeschema.

Coaep:xkumoe daiiaa *.lib

EESchema-LIBRARY Version 2.3
#encoding utf-8

# COMP

DEF COMP U 0 40 Y Y 1 F N

FO ”U” -1800 -100 50 H V C CNN

F1 ”COMP” -1800 100 50 H vV C CNN
DRAW

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

S -450 -800 450 800 0 O 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 T
ENDDRAW

ENDDEF

#End Library
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..... 3

PINL
PING
PINS - -
PIN7
PING
PINTL
PINAS
PINLS
PINL7 -
PINL9 -
PIN2L
PIN23
PINZS

P

U PINZ
- PIN4
- PIN6
PINS

- PINLO

- PIN12
CPINL4

- PINL6

- PIN18
- PIN20O

- PIN22
- PIN2A

1. CKpI/Il'IT Ha Python, Hpe)ICTaBJIeHHI)IIjI 31EChb, ABJIAETCA OYEHb MOUIHBIM MHCTPYMEHTOM /151 YIPABJIECHUAMN HOMEPAMH KOHTAKTOB

18 _ o 42
20 ot |
24 48

PIN27
PIN29
PIN31
PIN33
PIN35
PIN37
PIN39
PIN41
PIN43
PIN4S
PING7
PIN4Y

N METKaMU KOHTAKTOB. OTMCTI/IM, OJHAKO, YTO BCA 3Ta MOLIb JOCTYITHA 6J1aroz[ap$[ HCIOJIb30BAHUIO PETYJIAPHBIX Bpra)KeHPIﬁ,

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

Co3naHue nocapnovYHbIX MECT KOMMOHEHTOB

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

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

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

8.1 WUcnonb3oBaHue PepakTopa nocanoyHbiX MecT

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

BEpXHel NnaHeaM UHCTpYMeHTOB. OTKpoeTcsa Pedakmop nocadoutvix mecm.

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

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

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

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

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

4. Bwibepure Jobasums KOHMAKMHYIO NAOWAOKY Ha MpaBOH MaHeIu UHCTPYMEHTOB. HaxMuTe JieBOil KHOMKON MBIIIN
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10.

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

[e].

CBolcTha koHT.NA.

0Buime | NokankHeIE 3830p 1 YCTEHOBKN

Homep KoHT.MA: |1

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

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

PazHWLUa ocHoBaHWA TRaneunm:
HanpaeneHwe TpanesunM:

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

[
[
MM

MM

0.1®
MM
MM
MM

MM

Ceepno

dopma:

Pazmep X: MM
Pazmep ¥ MM
Cnon

MepnHele cnow: | ECu =

4

TexHWHEeCKe CNoun

Fadhes
B.Adhes

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

& FMask
B.Mask
Dwgs.User
Ecol. User

Eco2. User

3 oTmeHnTe

<Jok

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

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

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

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

CETKU HYKHO IIPOU3BECTU 1O YCTAHOBKHW KOMITOHEHTOB.

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

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

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

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

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

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

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

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

nums no-ymonrdanmio MYCONN3.
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naBa 9

NMpnMmeyaHune o nepeHOCMMOCTU chanunoBs npoe
KiCad

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

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

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

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

noctynssl B CvPch.

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

.kicad_mod co BceMH ITocagoOYHbIMH MECTAMU U3 TUIATHL.

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

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

tutoriall/

|-— tutoriall.pro

| -— tutoriall.sch

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

|-— library/

|-— myLib.1lib
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\ | -—— myOwnLib.lib

\ \-— myQuickLib.lib

\

| -—— myfootprint.pretty/

\ \—— MYCONN3.kicad_mod
\

\-—- gerber/

\__
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naBsa 10

Eweé o nokymeHTauum KiCad

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

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

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

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

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

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

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

Ha Windows onu B:

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

Ha OS X:

/Library/Application Support/kicad/help/ru

10.1 JOokymeHTtauus KiCad B UHTepHeTe

Iocnennune Bepcnn gokymernTtanuu KiCad mocTynHs 111 pa3sHBIX sI36IKOB B MIHTEpHETE.

http://kicad-pcb.org/help/documentation/
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