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naBa 1

BeepneHue B KiCad

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

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

COICPKUTCA I/I3HH_IHI)1171 MakeT CACAYIOMMNX aBTOHOMHBIX ITPOTrPaMMHBIX HHCTPYMEHTORB!

Ha3zpanue nporpamMmsi Onucanue Tunsl aisioB
KiCad MeHnenxep MpoeKTOB *.pro
Eeschema PenakTop anekTpuueckux cxem (1 *.sch, *.lib, *.net
KOMITOHEHTOB)
Pcbnew PenakTop Tonosioruu (mpoBoasILEro *.kicad_pcb
PUCYHKa) NEYaTHBIX I1J1aT
GerbView Oob6o3peBatensb (ailioB popmara Bce ocnoBHble popmaTthl Gerber
Gerber
Bitmap2Component ITporpamma co3paHusl KOMIIOHEHTOB *.1lib, *.kicad_mod,
WM TIOCA/I0YHBIX MECT U3 PacTpOBOTO * .kicad_wks
obpa3za
PCB Calculator PacuéT mapameTpoB KOMIOHEHTOB, Her
IIMPUHBI JOPOKEK, 3230POB MEXKY
JOPOKKaMK, HOMUHAJIOB JIEMEHTOB
T10 IBETOBOMY KOJY U ITPOYEro. ..
P1 Editor Penakrop oopmienus micra * . kicad_wks
(co3maHMe U peJaKTHPOBAHUE PAMOK)
3ameuaHue

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

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

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

pa3pa60TK14 1 CONIPOBOXICHUA CIIOKHBIX NNEYATHBIX IJIAT.

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

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

Bynyun 1O ¢ oTkpbITHIM HCXOHBIM KotoM (Jmuensupyemsiii GPL), KiCad npencrasisier co6oil MaeanbHblii MHCTPYMEHT [JIsI

MPOEKTOB, OPUEHTUPOBAHHBIX Ha Pa3padOTKy JIEKTPOHHBIX YCTPOHCTB € OTKPBITOM JOKyMEHTALUEH.
Homamnsis crpaauma KiCad B InTeprerte:

http://www kicad-pcb.org/

1.1 3arpyska u ycraHoBka KiCad

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

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

BaxHo

CrabunbHble Bbinycky KiCad co3paiotcst neproanyecku B COOTBETCTBUM C [1oNMTIKON Bbinycka CTabumnbHbIX
@ Bepcuin KiCad. HoBble BO3MOXHOCTM NMOCTOSIHHO Ao6aBnstoTcs B pabouyto BeTKy. Ecnm xoTuTe BOCnonb308aTh-

CS1 9TMIMU BO3MOXHOCTSIMM M NMOMOYb B TECTMPOBAHUW, CKavaliTe NakeT NnocneaHero HOYHOro Bbirycka ons Ceo-

el nnatgopMbl. B HOYHBIX BbiMyckax MOryT MOSIBAATLCS OWMOKM, KOTOPbIE, HANPUMER, (OOPMUPYIOT MNOXMe

Gerber-thaiinbl 1 7.0., HO Lenb koMaHabl paspabotyumkos KiCad coxpaHnTb paboyyto BETKY NMPUrogHoON as

MCMONb30BaHMs, HACKOBKO 3TO BO3MOXHO Mpu paspaboTke HOBbIX PYHKLIIA.

1.1.1 B GNU/Linux

Cra6unbhbie Boimyckr KiCad MOXHO HaWTH B TAKETHBIX MEHE/DKepax OOJbIIMHCTBA qUCTpUOyTHBOB 1o nmeHamu kicad u kicad-
doc. Ecnu muctpuOyTuB He MpeJocTaBiseT MOCAEAHIOn CTaOWIbHYIO BEPCHIO IPOrPaMMBI, CJIeAyiTe MHCTPYKLUAM I COOPKU

HecTaOMJIbHOM BEpcuu, YTOOBI AHAJIOTMYHO CO6paTI> 1 YCTAaHOBUTD IMOCJIEJHIOIO CTa6I/IHI>HyIO BEPCUIO.

B Ubuntu camblii IpOCTO# IMyTh 17151 YCTAHOBKH HECTAOMIIBHOTO BBIITYCKa — KCIIOJB30BaTh PPA u Aptitude. Habepure crenymoniee 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 — UCIOJb30BatTh copr. st ycranoBku KiCad ¢ momoripio

copr HabepuTe B HEM:

sudo dnf copr enable mangelajo/kicad

sudo dnf install kicad

Ta1<>1<e, MOJHO 3arpy3uThb U YCTAHOBUTDH YKE 006paHHy10 BEpCHUIO, 00 HETTOCPEACTBEHHO 3arpy3uThb I/ICXO)IHBIﬁ KO/, CKOMIIUJIN-

posats 1 ycraHoBUTh 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

Cradwrsasle BoiTycku KiCad g macOS moxHO HaiTa 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 HaiiTu 31ech: http://downloads.kicad-pcb.org/windows/stable/

Hounsle Bbimycku j1s Windows MoxHO HailTu 34eck: http://downloads.kicad-pcb.org/windows/

1.2 Mopnpepxka

Ecimmn umerorcs HJCeH, 3aMeYaHNs, BOIIPOCHI UJIH IIPOCTO HYKHA TOMOIIb:

¢ 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 APYTrUMU NPOTPAMMHBIMU CPEACTBAMMU JId U3IOTOBJICHUS NE€YATHBIX IUIAT, KiCad XapaKTEpU3yeTCA NH-
TEPECHBIM MAPHIPYTOM IMPOCKTUPOBAHUSA, B KOTOPOM KOMIIOHEHTBI CXEMBI U MOCAJOYHBIC MECTA ABJIAIOTCA, (paKTI/I‘ICCKI/I, ABYM:A

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

2.1 0630p

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

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

1 MHCTPYMEHTHBI AJI UX CO3JaHUA.

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

XOAMMO NPEANPUHATD 1 B KAKOM IMOPAIKE. F;[e BO3MOXKHO, IIO6aBJ'lCHI)I WKOHKH UHCTPYMEHTOB 114 OOJIbIIIEH HarJsigHOCTH.
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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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I[OHOIIHI/ITG)ILHyIO I/IHCI)OpMaI_[I/IIO O CO3JaHMHU KOMIIOHECHTOB CX€MblI MOXHO HalTH B pasfaelie CO3IIaHI/IC KOMIIOHEHTOB CXEMBI B

KiCad storo noxymenra. Co3aHHI0 IOCAJOYHBIX MECT MOCBSIIEH pa3zen Co3iaHne MOcaI0UHbIX MECT 3TOTO JOKYMEHTA.

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

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

2.2 Tpsimas u obpaTtHas aHHOTaUUS

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

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

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

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

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

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



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

YnpasneHue KiCad

3.1 YnpasneHue c KnasmaTtypbl

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

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

3.1.1 CoueTaHms Knasuul

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

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

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

PasmecTuTe @ HacTpoWkwn WHCcTpymeHTel CnpaeBka

:E} K.oMMNOHEHT

J_— MopT NUTaHWA
/I‘IpDE:Dﬂ,HMH

3.1.2 Tlopsume knasuLUn

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

He MpepbIBasi MPOLIECC Pa3padOTKH.

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

meKyuux KAasuul. .. i Haxmute coyetanue knasui Ctrl+F1:
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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 U3MEHHTb JTI00YIO FOpsTIyI0 KiiaBuilly, ipous B Menio: Hacmpoiiku — Hacmpoiixu zopsiuux kaagui.

3ameuyaHue

Lanee B NOKyMeHTe, ropsiume knasuwm 6yoyT ykas3blBaTbCA B KBaapaTHbIX Ckobkax, HanpuMep Tak [a]. Ecnv yeuante

(I t]

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

3.1.3 [lpumep

PaccmoTpum mpoctoil pumep 100aBlIeHHs IIPOBOJHUKA B CXEMe.

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

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

YepUCHUA IMPOBOJHHKA.

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

Kypcopa.
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naBa 4

Co3paHune anekKTpuU4Yeckux cxem

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

4.1

1.

3.

NUcnonb3oBaHue Eeschema

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

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

MHCTPYMEHTOM HYXKHO BOCIIOJIb30BaThCsI, 00paTUTECh K MapiipyTy npoekrupoanus KiCad.

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

72 O | |

;| giAiAL

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

,}-f tutoriall.sch

N
8
]
o
i

MpoekT:
‘fhome/baranovskiykonstantinftutoriallftutoriall. pro’

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

B JaHHOM KaTaJiore.

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

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

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

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

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

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

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

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

Kniw4epble cnoea

m R DEWV

&ﬁDIMEHMTb ~¢5§K

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

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

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

BEPTUKAJIBHOC [TAHOpAMUPOBAHUE.

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

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

Takxe, ecnv ykasatesb Mbllun pacrnonoxeH Han O6o3HadeHveM (R ?) nnn Hap 3HaqeHnem (R), To otobpasmtcst
KOHTEKCTHOE MeHI0. 910 YTo4HeHMe Bbibopa — 4acTo BCcTpeyaeMoe MeHio B KiCad, koTopoe no3sonsieT obpaba-

TbiBATb KOMMOHEHTbI PACMONOXEHHbIE APy HAL ApyroM. B naHHoM cnyyae, ykaxuTe KiCad, 4To Hy>XHo BbibpaTb
KomnoHeHT R....

10. Haxmure npaBoii KHOMKO# MBIIIY B IIEHTP KOMIIOHEeHTa U BhiOepuTe CBolicTBa — IIpaBuTh 3HaYeHHe.... DTOrO ke pe-
3yJIbTaTa MOKHO JOCTUTHYTb, PACIIOJIOKHB YKa3aTe b MBIIIH HaJl KOMIIOHEHTOM M HaxaB KjaBumy [v]. K Tomy ke, kiaBuina
[e] mpenocTaBUT GoJiee MOTHOE OKHO pefakTUpoBaHus. OOpaTuTe BHUMaHUE, B KOHTEKCTHOM MEHIO, TIOKa3aHHOM HUXKe,

TaKXe 0TOOPAKAITCS TOCTYITHBIE COUSTAHMST KJIABMIII JITIsSI KAXKIOTO JeHCTBHSL.

R

R? 4*} MNepemecTUTL KOMONOHEHT R? M
. 4*} MepeTalTe KOMIOHEHT G
{?p OpWEHTMPOBETE KOMNOHEHT b

P/ MpEEKa KOMMOHEHTA

5| KonMpoBaTe KOMMNOHEHT C 3HavYeHune

‘il YOanMTe KOMNOHEHT Delete w;z DBosHayveHne u
e Ea ?j’ Mocad.mecTo F
@3‘ T T T F1 m MpaeuTe B pefakTope bubnnoTek Ctri+E
Q YMEHBWWTE MacwTab F2 .
(¥ MepepucosaTs F3

11. B nosiBuBIIEMCs1 OKHE 3HaueHuUe noas 3aMeHUTe Tekylllee 3HaueHue R Ha [k. Haxvute OK.

3ameuyaHue

He namensiite none O6o3Ha4eHue (R?), 310 ByLeT coienaHo no3xe aBToMaTuyeckn. 3HaveHve 1k Tenepb Gynet
oTOBpaKeHo B LIEHTPE peancTopa.

o ﬁiﬁkﬁl_éﬁﬁ
- R?2

12. Ins nobaBieHus IPYroro pe3ucTopa NpocTo IIEIKHUTE JIEBOH KHONKOM MBIIIM B TO MECTO, T/I€ €r0 HYXHO PaCIIONOXKHTb.
CHoBa MosBUTCSI OKHO Buibopa komnonenma.

13. BuiOpaHHBI paHee pe3ucTop Tereph 0TOOpaXxaercs 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 momycTriv OMIKMOKY M XOTUTE yAAIMTh KOMIIOHEHT, HAKMUTE MPABOM KHONKOW MBIIIM Ha KOMIIOHEHTE W BHIOEpHTe
Yoaaume. 310 NeNCTBUE yAAIUT KOMIOHEHT U3 CXeMbl. Takke, MOKHO TOMECTUTb yKa3aTesb MBI HaJl KOMIOHEHTOM U

HaxaTh kaasuily [Delete].

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

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

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

OTpa)KalOT KOMIIOHEHT.
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3ameuaHue

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

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

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

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

pexomenoyemcs ucnoavzoeams waz cemxu 50.0 mils.

19. [anee Ham noTpeOyeTcss KOMIIOHEHT U3 OUOIMOTEKH, KOTOpasi OTCYTCTBYET B MPOEKTE MO yMOTYaHHIO. BeiGepuTe MyHKT
menio Hactpoiiku — MeHepxep 6M6JIM0TEK KOMIIOHEHTOB. ... B [1aioroBoM okHe MeHeIkepa OMOIMOTEK pacloio-
JKEHBI JIBe TAONMIIBI Ha BKJIaAKax: [ obansHble 6ubamoreku v bubnmoreku npoekra. Kaxaas taduiiia oTBeyaeT 3a oTaesb-
HbII (haitn sym-lib-table. YtoOs 6ubMMOTEKA KOMITIOHEHTOB (haiin Wlib) crana moctymHoi, e€é He00OX0AUMO TO00OABUTH
B 0Hy u3 Ta6Jmui. Ecau ¢aiiia 6u6amoTexkn uMeeTcss Ha JUCKeE, HO €lIé He MOJKJIIOUYEH K MPOEKTY, €ro MOKHO
J100aBUTH ¢ MOMoIbI0 KHONKHU *IIpocmoTp 6ubamnoTek.... Pagu npumepa, nanee OyaeT MoKa3aH Mporecce 100aBeH st

6ubIMOTEKH, KOTOpast yike UMeeTCs B Talule.

20. Temnepb HY)KHO HAITH MECTO YCTAHOBKM cTaHapTHbIX 0unbmotek KiCad Ha komnbiotepe. Vnte nanky library conepxkaiyio
cotHH (paiyioB . dcmu . 1ib. [TonpobyiiTe mouckatb 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.
a 3aTeM 3aKpoiTe TMAIOroBoe OKHO.Byner nmokasaHo npenynpexieHre o ToM, 4To OMOIMOoTeKa ¢ TAKUM UMEHEeM YyxKe NpH-
CyTCTBYeT B Oubimoteke, Bcé paBHO JoOaBbTe. OHa 10OABUTHCS B KOHell cnucka. IIEIkHUTe 1Mo YHUKAJIbHOMY UMEHU U

U3MEHHUTE ero Ha microchip_picl2mcu. 3aKpoiiTe OKHO MeHeakepa OudbaroTek ¢ momoipio kHonku OK.

21. TMoBTopuTe maru JoOaBJIeHUsT KOMIIOHEHTa, BHIOpaB Ha 3TOT pa3 OMOIMOTEKY microchip_picl 2mcu BMeCTO OMONUOTEKU

Device. Buibepure u3 He€ komnoneHT PICI2C508A-1/SN BMecTo KOMITOHEHTa R.

22. Pacnonoxwure YKa3aTeJyb MbIIIN HAa/l KOMIIOHEHTOM MHUKPOKOHTPOJLJIEpA. Haxxwwure Ha KJIaBUAType KJIaBULLY [X] WM KJIaBU-
ary [y] O6paTI/ITC BHUMAHHUEC, KaK KOMIIOHCHT 3€PKaJIbHO OTPAaKa€TCs OTHOCUTEIIbHO CBOEH OCH X WJIK OTHOCHUTEJIBHO CBOEH

ocu y. Haxxmure kinaBuim emé pas, 4ToObl BEPHYTCS K MICXOJHON OPUEHTALIUH.
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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IC?
- PICIZCSUEIA—I/SN
}%vnn ICSPDAT/GPO 2
ICSPCLK/GP1 %::::::::::::::::
TOCKI/GP2 %::::::::::::::::
e
| 2

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

o vss

25. Ceityac HyXHO CO37aTh KOMIIOHEHT cxeMbl MYCONN3 [1sl TpEX-KOHTAKTHOTO COSOMHUTENsI. MOoKeTe epeiTH K pa3ierny
nos Ha3BaHueM Coszanue KomroHeHToB cxembl B KiCad, 4ToObl y3HaTh, Kak cO3[aTh 3TOT KOMIIOHEHT C HYJS U 3aTeM

BEPHYTCS1 0OpATHO JUIs AAJIbHEHIIIE paboThI C IUIATOM.

26. Tenepb MOXeTe pa3MECTUTh TOJILKO YTO CO3aHHBII KoMIToHeHT. HaxkmuTe kiaBuiy [a] u BeiOepute komroneHT MYCONN3

n3 6ubmoreku myLib.

27. Kommonent nossurcs ¢ Ooosnauernuem — J? u ¢ nojaeM 3nauenue — MYCONN3. Ecian XoTUTE U3MEHUTH €0 MECTOIIO-
JIO)EHHUEe, HAKMUTE MTPABOI KHOIKOW MBI Ha J? 1 BoiOepute [lepemecmuns none (paBHOCUIIBHO BHIOOPY KJIABUIIH [m]).
B03MOKHO [0 3TOro AEHCTBUs OyAeT MOJIC3HBIM yBeIMunTh MaciuTad. [lepemecture J? 1Oa KOMIIOHEHT, Kak MOKa3aHO Ha

PUCYHKE HUKE. 0O0603HaYeHE KOMIIOHEHTA MOXHO nepemMenaTb CTOJIbKO pa3, CKOJIbKO HYKHO.

MYCUNN3
vee -
CINPUT 22—
GND |5
12
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L

28. Ipwurwio BpeMs pa3MeCTUTb CUMBOJIBI TUTAHKS U 3eMJIM. HaxkmMute Ha KHOTIKY Pasmecmums nopm numanusi = B IPaBod
NIaHeJIM MHCTPYMEHTOB. MM MOXHO IIPOCTO Haxath KiaBuiny [p]. B okHe BBIOOpa KOMITOHEHTa IPOKPYTUTE CIIMCOK BHU3 U

BeiGepute VCC u3 6ubmorexku power. Haxmure OK.

29. HaxmuTe JIeByl0 KHOIIKY MBIIIM Hajl BHIBOJIOM PE3UCTOpa HOMUHAIOM [k, 4ToObl pacnonioxuts snemeHT VCC. Haxmure
JIEBOW KHOITKOHM MBIIIIM Ha Y4acTOK HaJl BbiBogoM VDD mukpokoHTtposuiepa. B pasnene Cnucox ucmopuu u3 okHa Beibopa
komnonenma Boioepute VCC 1 pacriosnioxkute ero 3a BeiBogoM VDD. [ToBropute nporecc JoOaB/IeHUs! CHOBa U pa3MecTHTe

snemeHT VCC Hap BeiBogoM VCC xommionenTa MYCONN3.

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

Cxema JOJI)KHA BBITJIAACTD TENEPh KaK Ha PUCYHKE HUIKE.

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 Pazmecmumos npogooHuK / Ha MpaBoy MaHeu

WHCTPYMEHTOB.
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3ameuaHue

BynbTe BHMATENbHbI, HE HAXXMUTE KHOMKY PasMecTuTsb WuHy, KOTopas pacnonoXeHa TO4HO Nog 3TOW KHOMKOWM,
HO MMEET HEMHOIO LpYryto ¢oopMy U cuHUiA UBeT. B pasnene LnHHbIe 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 BbiBoJe 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] (IMepetaiynTs). icnonb3oBaHne nepetackmBaHns COXpaHUT NPOBOLHblE CBSA3M. [pocMoTpuTe war
24, ecnu 3abbinun, 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 MBIIIA MOKHO 3aBEPIIATH TPOBOAHUK B JII0O0M MecTte. Koraa mpoksiaika mpoBOAHIKOB OCYIIECTBIISAETCS
K cumBosiaM VCC u GND, poBOHUK JOJDKEH MOAKIIOUAThCs K HKHEN Jacty 3Hauka VCC ¥ K cepeHe BepXHEN 4acTu

3Hauka GND. [TocMOTpHUTE Ha PUCYHOK HUKE.
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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 aJIbTEPHATHBHBIN 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].

Hazxmure JieBoil KHONKOM MBIIIH B CEPEAMHY ITPOBOJHUKA, COEJMHEHHOTO C IIECTHIM BBIBOJIOM MHUKPOKOHTposiepa. Hazo-

BUre 31y MeTKy INPUT.

[ToBTOpHTE 3TY MPOLIEAYPY U pa3MeCTUTE JPYTyI0 METKY Ha JIMHUHM CripaBa OT pe3ucropa HomuHasioM 100 Om. Ona Gyzaer
Takxke HazbiBaThesd INPUT. [IBe MeTKH, IMEIOIIUE OTHO M TO XKe MMsl, CO3JAI0T CBsI3b (HE IPOPHCOBAHHYIO) MEXK/Ty IIECTBIM
BeiBOsIoM PIC u pesucropom 100 Om. D1oT criocod yaodeH [ist COeTMHEHHUS IPOBOJIOB B CIIOXKHBIX YCTPOUCTBAX, T/e pU-
COBaHUE JIMHUI MOXET B UTOre MPUBECTH K OMMOKaM B cxeme. UToObl pa3MecTUTh METKY, HeoOsI3aTeIbHO HyKEH MPOBO/I,

MOJXKHO IMTPOCTO MPUCOCANHUTL METKY K KOHTAKTY.

MeTkoii MOKHO Takke MpPOCTO MOANKUCATh MPOBOJ A1 MH(OPMATUBHBIX Iiefieil. PasmecTuTe METKy Hall CeIbMbIM BBIBO-
nom PIC-a. Beegute ums uCroLED. HazoBute npoBog Mexay pesuctopoM u LED — LEDtoR. HazoBute npoBoja Mexay
MYCONNS3 u pesuctopom — INPUTtoR.

Henb3s ucronp3oBaTh METKaMU Ha MMPOBOJAAX 3a3€MJICHUS U IIMTAHU A, IIOCKOJIbKY OHU [TO-YMOJIYaHUIO IIOMEYEHBI B COOTBET-

CTBHH C BBIBOJAMM 3TUX IJIEMECHTOB.
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39. Ha PUCYHKE HUIKE 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

:v:::"::::::::::'::::::::::ffffffffffffffffffffffffff
GND VCC..................................
MYCONN3

VEC U
NPT “INPUTEOR e _INPUT

GND—ﬁ3jﬁ S

)7 s
GND

40. [agaiite Terepb pa3depeéMcsi ¢ He IIPUCOeJMHEHHBIMY TPOBOJaMH. JI1000i KOHTAKT WJIM IIPOBOA, KOTOPHI HU C YeM He CO-
e[IMHEH, CTaHeT MPUYMHON penynpesxaeHus1, 0ynyun nposepeH KiCad-om. UtoOw! n30exath STUX MpeayNnpekIeHHH, HyKHO
porH(GOPMHUPOBATh MPOrpaMMy, YTO IIPOBOJA He IIPUCOEANHEHBI HAMEPEHHO, IMOO BPYUHYIO OTMETUTh KaX/IbIii HEe IIpUCo-

CIII/IHéHHLII;'I MPOBO/J MJIM KOHTAKT KakK HE HO,HKJ'IIO‘léHHbeI.

41. Haxmure KHONKY Pazmecmumbo haaz e coeouHeHo Ha MpaBOW MaHe M MHCTPyMeHTOB. HaxmuTe neBoi KHOMKOM
MBI Ha BBIBOJIAX 2, 3, 4 1 5. Ha HuX nosiButcst X-00pa3Hblii CHMBOJI, O3HAYAIOIIHI, YTO K HUIM HAMEPEHHO HE TIOJIKJTIOYCHBI

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

"

3345

42. HCKOTOPI)IG KOMITOHEHTBI UMCIOT HEBUJIMMbBIC BbIBOABI ITUTAHUA. Y005 caesaTh X BUAUMBIMU HAXKMUTE Ha KHOIIKY Toxa-

3amb CKpbimvle 6b1800bl E Ha JICBOH MaHeJM UHCTPYMeHTOB. CKPBIThIE BHIBO/IBI IIUTAHUS AaBTOMATHUYECKH COSTUHSIOTCS
C IIeNsIMH, KOTOPBIE UMEIOT TaK¥e ke HazBaHwus, HapuMep, VCC u GND. B obmmem cirydae, Hy’)KHO CTapaThCsl He BBISBIISTh

CKPBITBIX BBIBOJOB IMMTAaHUA.

43. Tenepsb HeoOxoxumo noGaButTh cUMBOJIBL Power Flag, kotopeie ykaxyT KiCad’y, uro nuranue nogaércs ot Hux. Haxmure
knauiy [p] u oteiiiute PWR_FLAG B 6ubnuoteke power. Pazmecture 1Ba Takux cumBosa. [logcoeqMHUTe X K BBHIBOIY

GND u k VCC, kak IOKa3aHO Ha PUCYHKE HUXKE.

PWR FLAG F”w'ﬁ 'FLAG

GND - veC

3amevaHue
9710 no3BonuUT n3bexarb TUNMYHOTO NpeaynpexaeHns npu nposepke cxembl: Warning Pin power_in not driven
(Net xx) (BbiBog nuTaHus He aktueeH (Llenb XX))

44. VHoraa noyie3HO Koe-TI/ie BCTABUTh KOMMeEHTapuu. [J00aBUTh X Ha CXeMY MOXKHO, CIIOJIB3Ys KHONKY Pazmecmumo mexcm
I Ha NpaBOil NaHeN UHCTPYMEHTOB.

45. Tenepb BceM KOMIIOHEHTaM HYKHO NPHUCBOMTH YHUKaJIbHbIe 0003HaueHHs. PakTHUeCKH, OOJIBIIMHCTBO KOMIIOHEHTOB BCE

r@

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

BEpXHEN MaHeI HHCTPYMEHTOB.
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46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

B okHe Obo3nauums cxemy Boidepute [1o 6celi cxeme M HAXMUTE KHOIIKY O0o3Hauums komnonenmol. Haxvure OK B noa-
TBEPXKAAIOLIEM COOOLICHNH U 3aTeM HAXXMUTE 3akpuims. OOpaTHTe BHUIMAaHUE KaK BCE 3HAKU 7 3aMEHWJIMCH O3HULIMOHHBIMU

HoMepamu. Kaxioe o603HaueHue Tenepb yHUKaIbHO. B manHOM mpuMepe oHu moumenoBansl R1, R2, U1, D1 u J1.
Tenepb MOKHO IPOBEPUTH CXeMYy Ha HaslMuue omMOOK. Haxmure KHONKY BblnoaHums nposepky 31eKmpuueckux npaeun

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

YTOOBI MOJTYYUTh OO0JIbIIe UH(OPMAITUH 00 OIIHOKAX.

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

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

L

o,
OyZIeT NpUCBOUTH II0CAJOUHbIE MeCTa Ul Becex KomnoHeHToB. Haxmure kHonky Cghopmuposams cnucok yeneil Ha
BEpXHeH NaHeM MHCTpyMeHToB. Haxmure Ha kHONKY Cghopmuposams 1 OCTaBbTE UM (paiiia 10 YMOITYAHUIO.

- s

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

CvPcb T03BOIISIET CBSI3aTh BCE KOMITOHEHTHI CXEMBI € TTocaqoIHbIME MecTaMu 3 ouonmoteku KiCad. CpenHsis 061acTh OKHA
COJIEPKUT KOMITOHEHTBI M3 cxeMbl. B Heit Beiienute D1. B o6iactu cripaBa npeactaBiieHbl BCe JOCTYIHbIE OCAI0YHbIE MECTa
(ecmu HeT, TO B 1eBoM 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 MOCAAOYHBIX MECT. Haxarunewm Ha KHOIIKY '
388

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

Ins Ul Beibepurte mocagounoe Mecto Package_DIP:DIP-8_W?7.62mm. Ans JI — Connectors:Banana_Jack_3Pin. nsa RI u
R2 — Resistor_THT:R_Axial_DIN0O207 _L6.3mm_D?2.5mm_P2.54mm_Vertical.

Ecnu xoturte Y3HaTh, KaK BBIITIAANUT BI>I6paHHOC TMOCa0YHOE MECTO, MOXKHO HaXaThb KHOIIKY Hpocmomp 6bl6paHH020 noca-

-
0ouH020 Mecma 'E)- JUIS1 TIPEABAPUTENIBHOTO [TPOCMOTPA TEKYIIEro M0CcaJOYHOro MecTa.

Bcé roroo. Teneps MOXHO COXpaHUTh cxeMy uepe3 MeHio Paiii — CoXpaHuTh cXeMy WY C IOMOIIBIO KHONIKY [Ipuie-

HUmMbo, COXpaHumv cxemy u npOOOﬂ.?fCumb.

MozxkHo 3akpbITh Cvpch 1 BepHYTbCS Ha3af B pefaktop cxeM Eeschema. Eciu u3meHeHus He Obutl coxpaHeHsl B Cvpcb, 310
MOXHO czieniath cefiuac uepe3 MeHio Paiin — Coxpanutb. CHoBa co3pmaiite (aiin cnimcka neneil. Teneps aiin crimcka
eneil OOHOBJIEH ¢ YYETOM BCeX MOCAJOYHBIX MECT. 3aMeThTe, €CIIM He HALIOCh HyKHOE IT0CaJ0YHOE MECTO ISl KAKOTO-TO
KOMIIOHEHTA, TO €ro NPUAETCS CO3aTh CAMOCTOATENIbHO. O TOM KaK 3TO cAeNaTh, OyAeT PaCCKa3aHO B OAHOM U3 CleJyIOLINX

pa3aciioB JaHHOT'O PYKOBOJICTBA.
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56. Ilepeiinure B MeHemkep mpoektoB KiCad.

57.

58.

®darin cnucka LlCl'ICfI OIMMCBIBACT KOMITOHEHTBI U COOTBETCTBYIOIIUE UM KOHTAKTHBIC COCIUHECHMA. 9TO, Ha caMOM JeJI€, TCK-

CTOBBIH (paiis1, KOTOPHIA MOKHO JIETKO IIPOCMOTPETh, OTPENAKTUPOBATH MJIN 00padoTaTh.

3ameyvaHue
daiinbl 6ubnuoTek (*./ib) ToxXe SBAAIOTCS TEKCTOBBIMU, U 1X TaKXe NErko pefakTuposarb 1 06pabaTbiBaTh.

Yt00bI CO3aTh CITUCOK MATEPUAIIOB (IIepeveHb 3J1eMeHTOB cxeMbl, BOM), mpoiaute B penaktop cxeM Eeschema v Haxmure

KHOTKY ChopMUposaims nepeueriv s1emMennos u Mamepuanoe =<4 na BepxHeii maHe; 1M MHCTPYMEHTOB. B HauaJie, B auasio-
TOBOM OKHE HET aKTUBHBIX IUIArMHOB. [IJ1s1 ToOaBieHNsI IepBOro Ha)xMuTe KHONKY Jlo6aBuTh miarnH. Beibepure * . xs1

(paiin, KOTOPHII XOTeMM OBl UCTIOJIK30BaTh. B TaHHOM cityyae HyXHO BBIOpaTh bom2csv.xsl.

3ameuaHue
Linux:
Ecnu xsltproc oTcyTCTBYET, €r0 MOXHO 3arpy3nTb 1 YCTAHOBM C NMOMOLLbHO:

sudo apt-get install xsltproc

B OC Debian unn npon3sonHoM OT Heé, Kak, Hanpumep, Ubuntu, nnw

sudo yum install xsltproc

B OC, npoussogHoii ot RedHat. Ecnm ncnonbayetcs onepaumoHHas cuctema, oTanyHas oT 3TUX AByX, BOCMONb-
3yITECHb BCTPOEHHBLIM NaKETHBIM MEHEOXEPOM L/151 yCTAHOBKM naketa xsltproc.

xsl-cpannbl xpaHstca B: /usr/lib/kicad/plugins/.

Apple OS X

Ecnu xsltproc oTcyTCTBYET, €r0 MOXHO NErko yCTaHoBUTb, Mcnonbays Apple Xcode 3 cata Apple nnn 3arpysntb
1 YCTaHOBUTb €ro C NMOMOLLbIO:

brew install libxslt

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

Windows:

xsltproc.exe 1 nogknoyaemble xsl-goaiinbl ycTaHaBNMBAKOTCA B <katasiok ycraHoBku KiCad>\bin n <karanor
ycraHoskun KiCad>\bin\scripting\plugins, COOTBETCTBEHHO.

Ha Bcex onepauMoOHHbIX CUCTEMaX:

MOoXHO nony4nTb NOCReOHIo Bepcuto bom2csv.xsl na:
https://raw.githubusercontent.com/KiCad/kicad-source-mirror/master/eeschema/plugins/xsl_scripts/-
bom2csv.xsl

KiCad aBToMmaTH4YeCKH cOCTABHT KOMaH/y, HANpUMep:

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

Bo3Mo:kHO moHaL06HUTCA 106aBUTH pacmupenusi (paiiia, Jjisi TOro N3MeHNTEe KOMAHJHYIO CTPOKY KaK yKa-

3aHO:



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 KHONKY Cghopmuposams. Paiin (C Ha3BaHUEM KaK y JAHHOTO MpOeKTa) OyAeT paciojiokeH B MarkKe Mmpo-
ekta. Otkpoiite .csv aitn ¢ nomomsio LibreOffice Calc mnu ¢ nomompio Exel. ITosButcs okHO ¢ nmapameTpamu UMIopTa

nIaHHbIX, Haxmute 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€O6X0)]I/IMOCTI) B COCAMHEHUHN HECKOJIbKUX ITOCJIEA0OBATECIIbHBIX BHIBOJOB KOMIIOHCHTA Ac HEKOTOPBIMHU 1pYy-

THMMH I10OCJIEAOBATEIbHBIMA BBIBOJAMM KOMITOHCHTA B. B atom CJiydga€ OOCTYITHBI IBa BapraHTa: YKE paCCMOTpCHHbeI METO[ HC-

MOJIL30BAHUSI METOK WJTM METO/| IIMHHBIX COeMHEHM. [laBaiiTe pacCMOTpUM Teriepb BTOPOU.

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

Cr1oco0, MUCTIOJB3YIOMNI MEeTKH (HaxMuTe KiaBuuly [1]), 9ToOsl mpucBouTh MeTKYy 4-My BhiBoay pazbéma CONN_1. O6o-
3HaubTe 3Ty MeTKy al. Teneps HaxkmuTe KiaBuuly [Insert], 4ToOBI MOBTOPUTH MpEAbILYIEe ACHCTBUE MO OTHOLIEHHIO K

crnepytomemy BeiBoay (PIN 3). 3amersTe, MeTKa aBTOMATHYECKH N3MEHHUIIACh Ha a2.

Haxwmure xmaBumy [Insert] emeé apa pa3a. Haxarue kiasuim [Insert] ananornyno onepauuut Ilosmopums noc.aeoree oeli-

cmeue v 9TO OYCHD I0JIE3HAA KOMaH/1a, KOTopasad MOXKET 3HAYUTEIbHO 00JIeErYUTh pa60Ty.

IToBTOpHTE TO XK€ CamMoe NercTBUe (MprucBoeHre MeTKM) ist pa3béMoB CONN_2 u CONN_3. [lanee, npu pa3paboTKe Iie-
YaTHOU IUIAThI, ObUIO ObI BUITHO, UTO TPH pa3béMa COeIMHEHbI APYT ¢ Apyrom. Ha pricyHke 2 mokas3aH pe3yJibTat MpojIe/IaHHOM

pa6OTbI. YT00H npuaaTb CXemMe 0oJiee ICTETUYUHBIN BU/l, MOKHO BBIIIOJIHUTD ClIeaylouiee: ¢ IOMOIbIO MHCTPYMEHTOB Pazme-

N h,)

cmumb 6600 npOGOdHHKCl 6 WUHY u Pazmecmums 6600 wiumvl 6 wuHy \ JOTIOJTHUTBH CXEMY KaK ITOKa3aHO Ha PUCYHKE

3. OgHako, yutute, 310 OyaeT Hea(P(HEKTUBHO 15 IIeYaTHOM I11aThl.

Hy’XHO OTMETHTb, YTO KOPOTKHI MPOBOJI, COSAMHEHHBII C BHIBOAAMH (PHCYHOK 2), COBEpILIEHHO He o0Os3areseH. PakTude-

CKH, MECTKH MOXHO OBLIO HAHECTHU IpAMO Ha BBIBOJLI.

Hagaiite mpoABUHEMCS €1E Ha OJIMH LIar BIEPE] U MPEANOI0KUM, 4To MMeeTcs: 4eTBEPTHI pazbeM CONN_4, MmapkupoBKa
BBIBOJIOB KOTOPOT'0 O4YeMy-T0 HeMHoro otimdaeTcs (bl, b2, b3, b4). Ceifuac HyXHO COSAVHUTS UilHY d C WilHOL b KOHTAKT
K KOHTaKTy U C/IeNIaTh 3TO €3 UCIIOIb30BaHUsI MAPKUPOBKHU BBIBOJIOB (KOTOPast TAKKE BO3MOXKHA), & UCTIONb3YsI MAPKUPOBKY

IIMHBI — KKAOH IIMHE TI0 METKE.
IMoaxmounte u npomapkupyiite CONN_4, Ucrosb3ysi METO/] HAHECEHHU st METOK, OITUCAHHBIN Bbilie. O003HaUbTE BHIBOABI b1,
b2, b3 u b4. [MogkounTe BBIBOJIBI, UCIIOJIB3YSI UHCTPYMEHTH Pazmecmums 68600 NPOGOOHUKA 8 WUHY u Pazmecmumu

wuny / (cM. pUCyHOK 4).

[Tomecture metky (ki1aBuuia [1]) Ha mmHy pazbema CONN_4 u HazoBute e€ bf1..4].




Hauano pa6otsi ¢ KiCad 24 /49

8. Ilomecture MeTKy (kJyaBuiua [1]) Ha npeAbIoyILYIO IIMHY a U Ha3oBUTE €€ af 1..4].

9. Teneps MOkHO coeuHUTH MIKHY a[ 1..4] ¢ muHoi b[1..4], ncnons3ysa UHCTpyMeHT Pazmecmumo wiuny / .

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

1. PrcyHOK 4 mokasbiBaeT, Kak J0JDKEH BBITJIAIETh KOHEUHBIH Pe3yJIbTaT.

3ameyvaHue

Onepauvsi lMoBTOopuTL NOCNEAHEE [eViCTBUe, Bbi3BAaHHAs Haxatvem knasuww [Insert], MoxeT BblTb BeCbMa
YCMNewHo NpUMeHMMa Npu NeproaMYECKN NOBTOPSIOWMXCS AeACTBMSAX. Hanpumep, KopoTkue nposBoaa, coeau-
HEHHbIE CO BCEMM BbIBOLAMM HA PUCYHKE 2, 3 1 4, MOryT ObITb pasMelleHbl C UCMONb30BaHUEM 3TOW onepaLmu.

11. Onepauus I[losmopums nocaeoree Oeticmeue, BbI3BaHHAS HAKATHEM KJIaBUIIM [Insert], MOXeT Takke 4acTo MPUMEHSThCS
-~
~

TIPY MHOKECTBE TTOCIIEIOBATENIbHBIX BEI30BOB MHCTPYMEHTa Pasmecmums 6600 NPOSOOHUKA 6 WUHY

1T 2 3 4

(o =S - pi—-al el — b al a:[1:.‘:4]::
B~ 2.pi-t Bepi-tg  Jopi.a2g
25_02 ga_oll aj Za 2 a3 z5 2 a3l a
:81.0_61'1"::: 1 He_al 1° pr S pLaks =9
—y —— 4 — ka1 N N =
.- D B3 a2 12, B3 a2/ (J_ /3 a2

1= ST 1= v o2 =1 o Z 35 az Al
25_02 ga_OZ a3 Za 2 - a3 za 2 - a
:81.0_91'1"::: 1 phi.ak 1° pLa| o pra
P s o A — o aiAd

2 B3 D B3 a2 O o R D ap3.a2
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naBa 5

MpoekTUpoOBaHMe nevYyaTtHOU nnaThl

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

eTcs1 IPU TIOMOLIM MHCTpYMeHTa Pcbnew.

5.1 WUcnonb3oBaHue Pcbnew

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

CYILIECTBYET — IIPOCTO Ha)muTe Ja.

2. Hauném c BBOza 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 BBeauTe B onne Haumernosarue — Tutorial
1.

3. Xopoliast MbICJIb — Ha4aTh C YCTAHOBKH pa3Mepa 3a30pa 1 MUHHMAJIbHON IMPHHBI 0P 03KKHU (ITPOBOAHMUKA), 3a]JaB TEM
caMbIM TpeOOBaHMsI CBOETO MPOU3BOUTEIIS MIEYATHBIX IU1aT. B 061iem cirydae, 1ocTaTOYHO YCTaHOBUTB 3a30p 0.25 ¥ IIMPUHY
nopoxku 0.25. Beibepure myHKT MeHI0 Y ctanoBKH — IIpaBmnia npoektupoBanus. [lepeiinute Ha BKiIaaky Pedaxmop
Kaaccos yeneii. VI3MeHrTe 3HaUeHHe B 1ojie 3a30p BBEpPXyY OKHa Ha 0.25 u 3Havyenue B none [lupuna doposxcku Ha 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 npaguia npoexmuposarus 1 ycranosure Munumansvryro wiupuny ooposicku 0.25. Haxvure
KHOMKY OK, 4TOOBI TPUMEHHUTh BHECEHHBIC U3MEHEHHUS U 3aKPBITh OKHO [Ipagka npagun npoeKmuposanusl.
LR
oy
5. Tenepb MOKXHO HMITOPTUPOBATH (haiili crcka reneil. Haxmmure kHONKY Cuumame cnucok ueneti Ha BEpPXHEH IMaHe I
uHcTpyMeHToB. Eci ¢ momoripio Eeschema yike ObU1 co3maH 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 332 KYPCOPOM MBIIIIH.

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

npsMo B nponecce nepemenienus. LIEnkauTe JieBoil KHOMKOW MBIIIY /J151 3aBEPILIEHUS.

8. Bce KOMITOHEHTHI CBSI3aHBI MEKIy COOOM TOHKMMU JIMHUSMHY, Ha3bIBAEMBIMU He TIPHUCOCIMHEHHBIMHA CBSI3sIMH (ratsnest). Yoe-
L= o

JUTECH, YTO KHOIIKA HOKa3amb/CKpbl}’I1b éce ces3u = & HaxaTa. Takum 06pa30M MOJKHO YBUJIETH JIMHWUU, CBA3bIBAIOIIINC

BCE KOMITOHCHTHI.

9. Kaxaplil KOMIIOHEHT MOXHO IepeJBUraTh, PaclookUB HaJ HIUM Kypcop M Haxap KjaBuiry [m]. HaxkmuTe neBoi KHOM-
KO MBILIN TaM, rje Obl XOTEJM ero pa3MecTuThb. Takke, MOKHO BbIAEIUTh KOMIOHEHT, IIEIKHYB JIEBOM KHOIKOW MBIIIN 1

MepeTaluTh €ro. HepeHBI/IHLTC BCE KOMITOHCHTEHI TaK, YTOOBI MUHUMU3HUPOBATH YUCIIO HCPGCC‘-ICHI/If/’I COCIIPIHCHI/Iﬁ.

MYCONN3

PE LT il
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10.

11.

12.

13.

3ameTbTe, YTO OIMH KOHTAaKT 100-OMHOTrO pe3ucTopa COeUHEH C MIECThIM BbIBOJOM KoMioHeHTa PIC. 9to pesynbrar uc-
MOJIb30BaHMSI METO/Ia MAPKHUPOBKY, IPUMEHEHHOTO TIPH COEAMHEHUH KOHTAKTOB. METKH Y4acTo MpeArouTUTE IbHEE peaTbHBIX
MPOBOJIHUKOB, TIOTOMY UYTO OHH JIEJIAI0T CXeMy 0oJjiee aKKypaTHOM.

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

:. ==
1 o

Jiu uHCTpyMeHToB. Haxmure kHOTIKY JJobasums epaguueckue AUHUY UAU NOAUZOHBL "=== HA ITPABOY MaHEIN UHCTPYMEHTOB.
[poBenuTe TMHUIO 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.

@& [ Edgecuts - -I"': }'% j:;

—=f= | 10T

Jlanee NOAKJIIOYMM BCE€ MMPOBOJA, KPOME 3a3C€MJICHUA. Ha amxaem MEIHOM CJIOC IIJIaThI (Ha3I)IBaeMOM B. CM) co3gaauM 3em-

AAHYI0 30HY U TAKUM O6p330M COC€IMHUM BCE 3a3cMJIAI0INE ITPOBOAHUKH B OJUH.

Ceituac He0OXOqUMO BHIOpATH CIIOH, HAa KaKOM OyeM pabotats. Boibepute F.Cu (PgUp) u3 BHIAJAIOIEro MEHIO B BEpXHE#

MaHeJIM UHCTPYMEHTOB. DTO BEPXHUH CIIOH MEIH.




Hauaso pa6otsi ¢ KiCad 28/49

HacTpohkn Pazmepwl  VHCTpyMeHTe  MNpaewna NpoeKTWpoBaHWA Cnpaeka

VR D B &

E.Cu (PgDn)

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

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

B F Crivd
c.Fab
CIFFab

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

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

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

JTOPOKKH.
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darn lMpaeka MpocmoTp PasmecTwTe TpaccWpoeaTe HacTp

AR AN = & aaac

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

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

IJ1aThI.

MoNL30BaATENLCKAA WWPpKWHE JOpOMeK:

LiupuHa

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

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

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

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

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

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

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

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

ITnara JOJIKHA IPUHATD BUJL KaK Ha PUCYHKE HUIKE.

uCtaLER . IMFLUT

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

IRE LT

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

21.

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

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

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

Ha HIDKHUW CJIOW M 3aKOHYUTD HOPOKKY.
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4N OTmeHa

% 3aKOHYUTh JOpOMKKY

¥ Buifpath cioli 1 pasMecTUTE Nepex.oTE.

N MepekNioYMTe NoNOMEHWE [ OPOMHKKNA

% BriGOp WWWPWHE [ Op oMK

--[] YOanMTe

r YCTaHOBWTL hnar
LeHTp

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

®\ Bribop macwTaba

=% Bubop ceTkn

45 3arpuiTe

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

IJIOAJKHU ITOJACBETATCA.

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

mypa B Jhoooii n Haxvute OK.

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

pHUCYHKe:




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
BepxHeii nanenu nHcTpyMeHnToB. Haxmure Cmapm DRC. Oum6ok He 10/kHO ObiTh. Haxmute Ha Cnucok He noocoeourén-

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

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

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

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

IMPONU3BOAUTEIIIO.

5.2 CospaHue Gerber-cpannos

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

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

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

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

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

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

HaM 1noaxogAT.

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

HazBanmne caos B KiCad

Pacmupenue

Gerber-gaiura

Pacmupenue
Gerber-daiiia ¢
BKJIOUEHHOH ONIMERn
”Ucnoan3oBath Protel

pacumpenus ainnop”

I1J1aThI

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

HuxHuil cinoit Mmacku B.Mask .GBR .GBS
TIPUTIOS

BepxHwuii cioit Macku F.Mask .GBR .GTS
MIPUIIOS

Ci10ii KOHTYpa NeYaTHOI Edge.Cuts .GBR .GM1

5.3 Wcnonb3oBaHue GerbView

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

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

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

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

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

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

MIPOCMOTPHUTE KaKJIbIiA CJION Iepest OTIIPABKON €ro MPOU3BOANTEIO.

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

MeHI0 Cemka MOXHO BHIOpATh JAPYTrOi IIar CETKH.

5.4 AsTOMaTM4yeckasi TpacCMpoOBKa C NMOMOLLbI CBO6GOAHOIro TpaccupoB-

wuka FreeRouter

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

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

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

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

3ameuyaHue

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

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

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

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

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

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

YMEHBIIUTh YUCJIO TIepecCeUeHUid JTIUHUN COeJMHEHUI.

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

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

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

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

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




Hauaso pa6otsi ¢ KiCad 36/49

naBa 6

Npsaimas aHHoTauuga B KiCad

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

CTaHET PEAJIbHBIM.

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

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

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

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

-
"\‘.'
-

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

CTPYMEHTOB.

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

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

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

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

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

o
o

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

Ipouumame mexywuii cnucok yenei.

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

I1J1aThI.

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

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

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

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

Co3naHune KomnoHeHToB cxembl B KiCad

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

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

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

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

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

OMOIIMOTEKH, TO MOKHO OOOUTHCH KOMaHIaMu Buipezamov u Bcmasumeo.

7.1

1.

Mcnonb3oBaHue Pepaktopa 6Mbnnotek cxeMmbl

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

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

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

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

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

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

Bxoo numanus. 3atem Haxmure OK.
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CBodcTBa Brboga

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

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'I€ OBI XOTEJIU ETO PasMeCTUTb, CKAXKEM, IIPpaBEC U HUKE METKU.

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

— Ilaccusnwrii.

6. TToBTOpUTE IIark pa3merieHus BpiBoa0B. Ha 3toT pa3 Hms evieoda 6ynet GND, Homep 6vieooa — 3, Dnekmpuueckuii mun —
Iaccusnwiii. Pacioyiokute KOHTAKTH OIMH HaJl ApYruM. MeTka ¢ umeHem komroHenta MYCONN3 nofxHa OBITh B IIEHTPE

CTpaHUIIbL (TaM, i€ nNepeceKkarTcAa CMHUE J'[I/IHI/II/I).

7. Ianee HapucyiiTe KOHTYp KOMIIOHeHTa. Haxmure KHOMKY /Jobasums npsimoyeonbHUK D . HyxHo HapucoBaTh npsamo-
YTOJIBHUK Cpa3y 3a KOHTAKTaMM KakK TOKa3aHO HA PUCYHKe Hibke. UYTOObI caenaTh 3TO, MEIKHNUTE JIEBOH KHOMKOM MBIIIN
TaMm, TJie A0JDKEeH ObITh PACIIOIOKEH JIEBBI BEPXHUI yrojl NpsAMOYyrojbHuKa. HaxkMure cHOBa, YTOOB! pacIioNOKHUTh IIPaBbIid

HIDKHUH yTOoJ1 IPSIMOYTOJIbHUKA B HY)KHOM MecTe.
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10.

11.

12.

13.

14.

4y

»

—

. Ecnu norpeGyercst 3akpacuTth NpsIMOYrOJIbHUK, HATIPUMED, JKEJTHIM LIBETOM, HY)KHO BHIOPATh €ro M KI3MEHHUTDb CBOKCTBA (KJIa-

Buia [e]), a uMeHHo, yctaHOBUTh CTHIIb 3aMBKH B 3aauska ghona. 3atem B Eeschema otkpoith Hactpoiikn — Ilapa-

MeTphI pegakTopa cxem — IIBera u g 3aaueku goorna ycTraHOBUTH 3HaUeHUE Yellow 4.

. Coxpanute KOMIOHEHT B OubmmoTeke myLib.lib. [1ns 3toro HaxMuTe Coxpanunv meKyusuii KOMINoHeHm @ HO8ol bub.auomexe

m, nipoiiiute B nanky tutorill /library/ v coxpaHuTe HOBBIH (haiin OuOmMoTeku ¢ umeHeM myLib.lib.

[Mpoiinute B HacTpoiiku — bu6anorekn koMnoHeHToB u 100aBbte tutoriall flibrary/ B I[oav3oeamenvcrue nymu nOUCKd

u myLib.lib B @aiinvt OubAuOmMeEKU KOMNOHEHMOB.

Haxmure kHOTIKY Boibop paboueti 6ub.auomexu m B okne Buibpame oubauomexy soioepurte myLib, Haxmvute OK. O6-

paTtuTe€ BHUMAHHE, 9YTO B HA3BAaHUU OKHa OTO6paBI/UIaCB TEKYyIIas UCrojb3yeMan OoubnmoTeKa - myle

Haxmure kHOTIKY O6H08UIMb MeKYuili KOMNOHEHM 8 meKyuleli Oub.auomexe E B BEpXHel IMaHe M HHCTpyMeHToB. Coxpa-

HUTE Bce M3MEHEHUs], HaxkaB Coxpanums meKkyuyro oubauomexy Ha OUcK IE B BepXHe aHeJIM MHCTpyMeHTOB. HaxmvuTe
/la B nosiBUBILIEMCSI TIpeAyNpeskaionieM coodieHry. HoBblii KOMIIOHEHT I'OTOB U JJOCTYIIEH B OMOJIMOTEKe, Ha3BaHUE KOTO-

pOﬁ OTO6pa)KaeTCH B 3aroJIOBKE€ OKHa.

Termepb MOXeTe 3aKpBITh OKHO Pedakmopa bubauomexu komnonenmos. Bepaurech B OkHO Pedaxmopa cxemot. HOBBIN KOM-

TIOHEHT Telepb A0CTyIeH B Oubmoteke myLib.

MOo2HO cO31aBaTh CKOJIBKO yroaHo ¢hailiioB 6ubnuorek file.lib u 100aBIATH UX B MPOEKT IS JATBHEHAIIErO UCHIOIb30BAHUSL.
B Eeschema Bbibepure Hactpoiiku — Bu6amorekn KOMIIOHEHTOB U J100aBbTe MyTh K HOBOMY (haiity OMOIMOTEKH B

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

BMmecTo co3aaHusl KOMITOHEHTa CXEMBI C HyJIsl MHOT/A JIerye B3sTh YK€ FOTOBBIA M U3MEHUTH ero. B 3ToM pasjene noka3zaHo Kak
MMITIOPTUPOBATh KOMIOHEHT U3 cranaapraoit 6ubiuoreku KiCad device B npyryto 6ubnmoreky myOwnLib.lib v 3ateM U3MeHsTh

€ro.

1. 3anycrure Eeschema u3 KiCad, HaxMuTe KHOTIKY Pedakmop oubauomex [: , 3aTeM KHOTIKY Boi6op paboueri 6ub.auomexu
m u BoiOepuTe OHOIHOTEKY device. HaxxmuTe KHOIIKY 3azpy3ums KOMROHeHN OAsl peOaKMUPOSAHUs. U3 meKyuieli ouo-

Jauomexu E 1 IMIIOPTUpPYWTE KOoMITIOHeHT RELAY_2RT.
[ 3

2. HaxmuTe KHOTIKY dKkcnopm KOmMnoHeHma , IpoiauTe B Karasor library/ u coxpaHuTte HOBbII haiin OMOIMOTEKH MO

umeHeM myOwnLib.lib.

3. YToObl HOBBIF KOMIIOHEHT U BCst Oubmoteka myOwnLib.lib cTany qOCTYITHBIMU, UX HYKHO J00aBUTH B MPOeKT. B Eeschema

BeiOeputTe HacTp oiiku — BHOMoTEKN KOMIIOHEHTOB U 100aBbTe library/ B [loav3oeamensckue nymu noucka v myOwnLib.lib

B Daiinvi 6UbAUOMeEKU KOMNOHEHMOE.

4. HaxmuTe KHONIKY Bwibop paboueri oubauomexu m B okue Buibop oubauomeru Buideputre myOwnLib u naxvute OK.
OO6paTrTe BHUMaHKE, B 3arojJIOBKe OKHA 0TOOpa3MiIach TEKyIlas UCIojib3yemast OubimoTeka, terepb 310 — myOwnLib.

5. HaxmuTe KHOTIKY 3azpy3umms KOMNOHEHM 045l peOAKMUPOBAHUS U3 MeKyueli oub.auomexu E unmnoptupyite RELAY_2RT

6. Teneps MOXeTe U3MEHUTh KOMIIOHEHT TakK, Kak yrogHo. [lomecture Kypcop Hag MeTkoit RELAY_2RT, Ha)xMUTe KJIaBUIILY
[e] u nepeumenyiite e€ B MY_RELAY_2RT.

7. Haxmute KHONIKY OOHO8UMb MeKYusull KOMNOHEHM @ meKyueli oub.auomexe E B BepXHel nmaHean uHcTpyMeHToB. Co-

XpaHUTe BCe U3MEHEHU s, HaxaB Coxpanums meKyuyio OubAuomexy Ha OUCK EE Ha BepXHEH MaHelu UHCTPYMEHTOB.

7.3 Co3paHue KOMMOHEHTOB CXeMbl ¢ nomoLubio quicklib

B sTOM paszzgene npencraBieH albTePHATUBHBIN MyTh co3laHus KommoHeHTa cxembl MYCONN3 (cmotpute MYCONN3 BhIIe),

MCnosb3ysl uHCTpyMeHT quicklib uz Murepuera.

1. Ortkpoiite BeO-cTpanuLy quicklib, mpoiins no ceuike: http://kicad.rohrbacher.net/quicklib.php

2. 3amnonHuTe cTpaHuLly caenyonieit nHpopmarmei: Component name: MYCONNS3; Reference Prefix: J; Pin Layout Style: SIL;
Pin Count, N: 3.

3. Haxwmure kHOTKy Assign Pins (HazHaueHne BBIBOJOB). 3aIlojHUTE CTpaHUIly cienyiommei napopmarmeii: Pin 1: VCC; Pin

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

4. Haxmute KHOIIKY Preview it (IIpefBapuTebHBIA IPOCMOTP), U, €ClIM BCE B MOpsake, Haxmurte Build Library Component

(Cosnate KOMIIOHEHT OMOMOTEKY). 3arpy3uTe ero u nepeumenyire tutoriall /library/myQuickLib.lib. Totoso!
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5. TIpocmotpure ero, ucrons3yst KiCad. U3 menemxkepa npoekros KiCad 3anycrure Eeschema, HaxMuTe KHONKY Pedakmop

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

I—'l

] VCC MYCONK3

—— NPT UBEN AT N~
—=— GNP

N

o

6. YToObl HOBBII KOMIIOHEHT U Bcst Onbnroteka myQuickLib.lib ctany nOCTYIHBIMHU, X HYXHO 100aBuTh B rpoekT KiCad. B
Eeschema Brioepute HacTpolikn — BuoJmoTexkn KOMIOHEHTOB U 100aBbTe MyTh K OMONMOTEKe B [lob308amenbckie

nymu noucka U caM Gaitn B @aiinvl GUOAUOMEKU KOMNOHEHINOE.

Kak YK€ MOXKHO OBLIO JoragarbCd, 3TOT METOHA MOXKET OBITH 0OCOOEHHO 9CI)(1)CKTI/IB6H Ipru CO3JaHNN KOMIIOHEHTOB C OOJIBIIM

YHUCJIOM BbBIBOJOB.

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

B pasnene Cozoarue komnonenmos cxemol ¢ nomougpto quicklib paccMOTpeH mpoliece CO3aHusI KOMIIOHEHTOB CXEMBbI, UCTIONB3YS
MHCTpYMeHT quicklib, B3sTeiii u3 VHTepHeTa. OHAKO, OJHAX/IBI MOXKET MOHAJ00UTCS CO3/1aTh KOMIIOHEHT ¢ OOJIBIIMM YHCIOM

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

1. TIpennonoxvmM, HEOOXOJVMO CO3/IaTh KOMITIOHEHT CXeMBI JijIs yeTpoicTa ¢ 50 BeiBogamu. OOBIUHO TaKKe YCTPOMCTBA pa3-
OMBAaIOT HA YAaCTH C MEHBIIMM YHCIIOM BBIBOJOB, HAIIpUMep, Ha JIBe ¢ 25 KOHTaKTaMHu B KaxaoM. Takoe mpencraBiieHue

KOMITOHEHTA MMO3BOJIACT YIIPOCTUTHh COCANMHEHNC BBIBOOB.

2. Hausyummm crnocoGom co3JaHusi TAKOrO KOMIIOHEHTa OyIeT UCTIONb30BaHue quicklib, 4To0Obl cienath qBa OTAEIbHBIX KOM-
MOHEHTa ¢ 25 BBIBOJAMH B KaX/IOM, IIPOHYMEPOBATh TU BBIBOMBI, UCIONB3Ysl CKpUNT Ha Python u B KOHIIE OOBEJUHUTD
YX, UCTIONIb3YSl KOMMPOBAHUE U BCTaBKY, B OJIMH MPOCTOW KOMIMOHEHT, HaunHaomuiicss Ha DEF u 3akaHuyunBaiomuiicss Ha
ENDDEF.

3. Huxe npuseséH npocToil mpumep ckpunra Ha Python, KOTOpPBI MOKHO UCTIONB30BATh ISl U3MEHEHH HyMEpaliy KOHTaK-
TOB BO BCEX CTPOKAax U3 (paiinia in.txt ¥ COXpaHUTh pe3ysbTaT B paiim out.txt: X PIN1 1 -750 600 300 R 50 50 1
1 IBX PIN26 26 —-750 600 300 R 50 50 1 1 T.
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IIpocToii ckpunT

#!/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
ln=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. Tepen coeanHEeHUEM JBYX KOMIIOHEHTOB B OJJMH, HEOOXOUMO C MOMoMIbI0 Pedaxmopa oudauomex u3 Eeschema nepeme-
CTUTh TIEPBBIl KOMIIOHEHT TaK, YTOOBI OH He TepeceKascsi co BTOpsIM. Hike rmokazaH MUTOTOBBIH haiiin OMOIMOTEKH U €ero

npeAcTaBieHue B Eeschema.

Copaep:xxumoe cpaiina *.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 V C CNN
DRAW

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 T
ENDDRAW

ENDDEF

#End Library




Hauano pa6otsi ¢ KiCad

44/ 49

..... 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

18 _ o 42
20 ot |
24 48

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

1. CKpI/Il'IT Ha PythOH, Hpe)lCTaBHeHHbIﬁ 3[1€Ch, ABJIACTCA OUYE€Hb MOUIHLIM MHCTPYMEHTOM [1JId YIIPABJICHUAMU HOMEpaMU KOH-

TAKTOB 1 METKaMH KOHTaKTOB. OTMCTI/IM, OJHAKO, 4YTO BCA 3Ta MOIIb AOCTYIIHA 6J1ar0;1apﬂ HCIOJIb30BAHUIO PETYJISAPHBIX

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

Co3naHue nocapnoYHbIX MECT KOMMOHEHTOB

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

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

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

8.1 Wcnonb3oBaHue PepakTopa nocago4YHbIX MECT

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

BEpXHe! NaHeau UHCTPpYMeHTOB. OTkpoeTcsa Pedakmop nocadoutvix mecm.

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

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

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

mexcma v iepeuMenyiite ero B SMD. YcranoBute 3Hadyenue [lokazams B iojoxenue Hesuoumbiii.
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4.

10.

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

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

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

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

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

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

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

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

CETKU HYKHO IMPOU3BECTU 1O YCTAHOBKHU KOMITOHEHTOB.

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

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

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

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

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

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

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

NOJb3ys UMs o-ymoruanuio MYCONN3.
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naBa 9

NMpumeyaHune o nepeHOCUMOCTU channoB Npo-
ekToB KiCad

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

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

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

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

MOTOM OHM ObLTH IOCTYIHBI B CvPch.

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

.kicad_mod co BceMH ITocagoOYHBIMH MECTAMHU U3 TUIATHL.

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

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

tutoriall/

|-— tutoriall.pro

| -— tutoriall.sch

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

|-— library/

| |-— myLib.1lib
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\ | -—— myOwnLib.lib

\ \-— myQuickLib.lib

\

| -—— myfootprint.pretty/

\ \—— MYCONN3.kicad_mod
\

\-—- gerber/

\__
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naBsa 10

Ewe o npokymeHTauum KiCad

B naHHOM JIOKyMEHTe MPHUBE/ICHO IKCITPECC-PYKOBOACTBO MO MPUMEHEHHIO OOJIBIIMHCTBA MporpaMMHbIX uHCTpyMeHToB KiCad.
st 6osee noAPOOHBIX MHCTPYKIMI BOCIOJIb3YiTECh (haiijlaMK IIOMOIIM, KOTOpbIE AOCTYIHBI B Kaxaou mporpamme KiCad. Bribe-

pute B MeHio CnpaBka — PykoBoACTBO ....
KiCad mpenocrasiisieTcsi ¢ JOCTaTOYHO XOPOIINM HaOOPOM MepPEeBEAEHHBIX PYKOBOACTB ATl BCEX YETHIPEX MPOrPaMM.

AHrnuiickas Bepcus Becex pykoBocTB 1o padote ¢ KiCad pacripocrpansiercsi BMecte ¢ KiCad (pyccxue Bepcuu DOKYMEHTOB

Takxe IpUlaramoTcd — IPUM. [IepeBonYHuka).

Bmecre ¢ apyrumu pykoBonctBamu, KiCad pacripocrpaHsieTcsi BMeCTe ¢ JaHHBIM y4eOHHKOM, KOTOpbIe NepeBeieHbl Ha Jpyrie
SI3bIKU. Bce BO3MOXKHBIE BEPCHH 3TOTO JOKYMEHTa CBOOOAHO PAacHpPOCTPAHSIOTCS M 3arpysKaloTcsi CO BCEMH IOCIeJHUMH BEpCH-
samu KiCad. D10 pykoBOACTBO, Kak M Apyrue JOKYMEHTHI CIPaBKH, JOJIKHBI COOTBETCTBOBaTh ycTaHOBJIeHHOH Bepcun KiCad u

KCHOJIb3yeMOH miaTgopMe.

K npumepy, Ha Linux 3111 (paitsisl 0OBIYHO pacrosiaraloTcsi B CIEAYIOINX AUPEKTOPHSIX (B 3aBUCHUMOCTH OT HCIIOJIb3yeMOTO AWC-

TpUOyTHBA):

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

Ha Windows onH#u B:

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

Ha OS X:

/Library/Application Support/kicad/help/ru

10.1 OokymeHtauus KiCad B UHTepHeTe

INocnennue Bepcuu nokyMmeHnTtanuu KiCad gocTynHsl 111 pa3HbIX s3bIKOB B IHTEepHeTe.

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