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1- BBeaeHue B kicad

KiCad - »10 mHTErpuMpOoBaHHBIN, Kpocc-muiaTdhopMeHHbld KoMiuieke nporpamm (KIT) B
UCXOHBIX KOax M €O cBoOonmHoW mnuueHsueidl tTuna GPL, mpenHasHaueHHBIH A7 pa3paboOTKH
ANEKTPUYECKUX NMPUHLIUIHUAIBHBIX CXEM M aBTOMATU3MPOBAaHHOM pa3Boaku newatHsix ruiat (III1).
[Ton oGeprkoit (jororunom) KiCad comep uTcs H3AIIHBIA MakeT CIEAYIOUIMX aBTOHOMHBIX
IPOTrPaMMHBIX HHCTPYMEHTOB:

Kicad MEHEJIKEp MPOEKTOB

EESchema PEAAKTOp AIEKTPUUYECKUX CXEM

CVpcb nporpaMmma BeiOopa (aitioB MOCa0UYHbIX MECT AJIs
KOMIIOHEHTOB

PCBnew pEeNaKTop TOMOJIIOTUU (TIPOBOJSIIETO PUCYHKA)
MEYaTHBIX IIaT

GerbView o0o3peBarens (aitnos popmara Gerber unu Drill

PCB_calculator pacueT neyaTHbIX IUI1aT

Bitmap2Component nporpamMmma (GOpMUPOBAaHUS KOMIIOHEHTOB IPOEKTa U3

pacTpoBoro obpaza

B nactosimee Bpems KiCad MOXXHO cUMTaTh AOCTATOYHO 3pEbIM KOMIUIEKCOM MPOTPam,
YTOOBI MCITOJIB30BAThH €T0 JIJIS YCIICITHOW Pa3pabOTKH U COMPOBOXKACHHS CIIOKHBIX TICUaTHBIX TUIAT.
KiCad He HaknagpiBaeT OrpaHMYEHUN Ha pa3Mep MIIAThl, C €r0 MOMOIIBI0 MOKHO pa3padaThiBaTh
1aThl cofepkamue 10 16 MemnHbIX clioeB (CI0€B METauIM3aluu) U 10 12 TeXHHuYecKux ciioes. B
CKBO3HOM ImKie mpoektupoBanus Kicad mosBomsier co3mare Bce Gailibl, HEOOXOIUMBIEC IS
NpOM3BOJCTBA MeuarHeIX TuiaT: Gerber-aiiner anms msroronenust ¢ororradmonos I1I1 Ha doTo-
IIOTTepax, Qailibl AJis CBepJieHHUs OTBEPCTHH B IUIaTaX UM YCTAHOBKM HAa HUX KOMIIOHEHTOB, U

JIpyTue.

Pacrionarast oTKpbITBIM HMCXOIHBIM KojoM (munensupyemsii GPL), kicad mpencraBmsier
co00¥#l uaeanbHBId MHCTPYMEHT IS MTPOSKTOB, OPUCHTHPOBAHHBIX HA Pa3pabOTKy IMEKTPOHHBIX
anrmaparHbIX CPEICTB B OTHOM (pJIAKOHE C OTKPBITHIM IPOTPAMMHBIM KOJIOM.

[Tepen HauamoM ceaHca MPOCKTUPOBAHUS HE00X0muMo BeIMOHATE yeTaHOBKY KIT KiCAD
Ha [IDBM. B nanHom pyxoBozactBe mpexamnonaraercsi, uro KiCad ycraHOBIeH B IUPEKTOPHUIO
C:\Program Files\Kicad. OpurnHanbHyI0 HHTEpHAIIMOHAIBHYIO cOOpKY BBl MOXkeTe 3arpy3uTh C
WutepHet-caiira http://iut-tice.ujf-grenoble.fr/kicad/. Pycckyto cb6opky mist Linux uimun Windows XP
MOXHO  3arpy3uth ¢  ftp:/kicad.rdb.ru/pub/kicad/bzr/  (TectoBas  Bepcus) WIH  C
ftp://kicad.r4b.ru/pub/kicad/release/ (crabuibHas Bepcusi). WHCTpyKUMKM 1O WHCTAJIISIUU
noctyrnHbl B (haiine /doc/Install.txt.

B cetu MHTepHeT opuruHaiabHy0 MHTEpHaIMoHanbHyo coopky KiCad MoxHO HaiiTu Ha
CJIEAYIOIMIMX CTPAHULAX:

http: kicad.sourceforge.net/wiki/Main Page
http://iut-tice.ujf-grenoble.fr/kicad/index.html
http://www.gipsa-lab.inpg.fr/realise au lis/kicad/index.html

3arpy3ka u yctaHoBka kicad

Kicad 3amyckaercst mox Linux, Apple OS X u Windows. Konuio Kicad Bbl Moxere
3arpy3uTh C aapeca:


http://www.gipsa-lab.inpg.fr/realise_au_lis/kicad/index.html
http://iut-tice.ujf-grenoble.fr/kicad/index.html
http://kicad.sourceforge.net/wiki/Main_Page
ftp://kicad.r4b.ru/pub/kicad/bzr/
ftp://kicad.r4b.ru/pub/kicad/bzr/
http://iut-tice.ujf-grenoble.fr/kicad/
http://iut-tice.ujf-grenoble.fr/kicad/
file:///C:/Kicad
file:///C:/Program

http://kicad.sourceforge.net/wiki/Main Page

WHCTpyKIIMK MO yCTaHOBKE MOKHO NoiyduTh ¢ caifita Kicad mo xomanne: Infos/Install.
[Tpeanaraembiii METO] YCTAaHOBKH JCHCTBYET BCeT/Ia JJisl HeaBHel Bepcuu cuctemsl Kicad.

Mod Linux

sudo add-apt-repository ppa:paxer/ppa
sudo aptitude update && sudo aptitude safe-upgrade
sudo aptitude install kicad kicad-doc-en
[Ipu cnuceiBaHUU CO CTaHIAPTHOTO apt-get pemoszutopus Ubuntu Linux mpemmaraercs
Bepcus kicad mpuMepHO rOJUYHOM TaBHOCTH.

AJNBTEpHATHBHO, MOJKHO 3arpy3uThb M YCTQHOBUTH NPEABAPUTEIBHO COOPaHHYIO BEPCHIO
kicad, wmm HemocpenCTBEHHO 3arpy3uTh HUCXOAHBIA kon kicad W caMOCTOATENBHO TPOBECTH
KOMITUJISITINEO, cOOpKY M ycTaHOBKY kicad.

IMod Apple OS X

Jlyammii cnoco0 ycrtanoBku kicad Ha Apple OS X — 3arpy3ka mnpeaBapUTEIbHO
cobpaHHo# binary-Bepcuu ¢ anpeca: http://kicad.sourceforge.net/wiki/Downloads

YcmaHoeka pycckoli c6opku KiCad ¢ noddepxkol FTOCT

Takylo yCTaHOBKY MOYHO TaKXe cOoOpaTh W MNPUMEHITb CaMOCTOSITENIBHO, 3arpy3uB
HCXOJHBIC TEKCTBI, aITMACKYIO W/WIM PYCCKYIO JTOKYMEHTAIIUIO MPOrpaMM u3 bazaar-perno3uTopusi
(cepBep lanchpad.net, https://code.launchpad.net/kicad).

Emie npoite 3arpy3uTh MOATOTOBICHHBIN K ycTaHOBKe B Linux unu Windows apxus c ftp-
cepBepa. 371eCh K€ MOXHO HAWTH TEKYyIIUE apXHBBI C OMOIMOTEKaMH KOMIIOHEHTOB ((haiimamwu
CHMBOJIOB JIEMEHTOB cXeM M TocanouHbix MecT DPU) mo tpebdoBanusm ['OCT, BbITOTHEHHBIE
pycckos3praHBIMU TToNb30BarersimMu KiCad.

2 — MapwpyT npoektnpoBaHusa B Kicad

Hecmotpss Ha CXOACTBO € JpYrUMHU MPOTPAMMHBIMU CPEACTBAMHU ISl W3TOTOBJICHUS
nedaTHbiX 1iaT, KiCad xapakrepusyercs MHTEPECHBIM MapIIPyTOM MPOEKTUPOBAHUS, B KOTOPOM
KOMIIOHEHTBI CXE€Mbl U TI0CAJIOYHbIE MeECTa SBISAIOTCS (DAaKTHUECKH [IByMs HE3aBUCHUMBIMU
00BbeKTaMH. DTO YacTO ABISETCS MPUUMHON AUCKYCCUU Ha UHTEPHET-(HopyMax.

Pabounii npouecc B cucreme KiCad Brimrodaer B ceOsi ABe OCHOBHBIX 33Ja4d: CO3/IaHHE
CXeMBbl M TPAacCHUPOBKY MedyaTHOM marel. [l 3TUX IBYX 3a1ad HEOOXOAWMBI JBE OMONIMOTEKH:
OuOIIMOTeKa KOMITOHEHTOB M OMOMMoTeka mocamaodnbix Mect kopmycoB DPU. KiCad mmeer obe
OnbnMoTeKkn C OONBIIMM YHUCIOM 3J1eMeHTOB. Ha BCsKMI citydail, eciad 3TOro HEIOCTaTOYHO,
KiCad Takke uWMeeT HHCTPYMEHTBI, HEOOXOJMMEBIE JJIsi CO3JMaHhs B OHOIHOTEKaX HOBBIX
KOMITOHEHTOB.


http://kicad.sourceforge.net/wiki/Downloads
http://kicad.sourceforge.net/wiki/Main_Page
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Pucynok 1 Mapupyt npoekruponanus B KiCad

Ha Pucynke 1 cBemno-ceppie OJOKHM YKa3bIBAalOT Ha TO, YTO HMHCTPYMEHTHI IMPOPHCOBKH
KOMIIOHEHTa U MOCaJI0YHOro Mecta He sBisitorcst crporo yactssmu  KiCad. Hecmotps Ha 370, T.K.
OHU SIBJISIFOTCS BEChMa TIOJIC3HBIMH OTIIMSMHU, MU HEIb3sl IpeHeOperats. HekoTophle W3 HUX BBI
MoXeTe HalTH 1o aapecy: http:/kicad.rohrbacher.net/quicklib.php

Ha sToM caiiTe Bbl MOKE€TE€ HATH MPOrPAMMHBIA UMHCTPYMEHT, KOTOPBIN MPEJOCTaBUT Bam
BO3MO)KHOCTh OBICTpOro co3nanust Ombmuoreunoro kommnoneHta KiCad. s Oonee momHOU
uHbopMau 0 quicklib oOpaTuTech K pas3ieny 3TOro JIOKyMEHTa, O3ariaBlieHHOro Make
Schematic Component With quicklib (Cozoanue cxemnoco komnonenma c quicklib).

Mpsamasa n obpaTtHas aHHOTaLums

[Toce TOro, Kak 3JIEKTPOHHAS CXEMa MOJHOCThIO HauepyueHa, CICAYIOIIUM IIaroM paboduero
nporiecca KiCad Oymer mepeHoc ee Ha meuatHyro miary (ITI1). M waobGopot, korga mporiecc
TPACCHPOBKHU IUIATHI YACTUYHO WJIHM MOJHOCTHIO 3aBEPILNCH, MOXET BOSHUKHYTh HEOOXOAUMOCTh B
I[O6aBJ'IeHI/II/I KOMITIOHCHTOB HUJIN Hel’[eﬁ, B MCPEMCIICHUH KOMIIOHCHTOB, U B YEM-TO CHIC. DTO MOXKET
OBITH MPOIEITAHO ABYMS IyTSAMHU: MIPH TIOMOIIU MPSIMOM WIIM 0OpaTHON aHHOTAIIMH.

OOparHast aHHOTAIMsT — 3TO Mpolecc nepenaun u3MeHnenunit passenennoit [1I1 obparHo k
COOTBETCTBYIOIIEH eif cxeMe. HekoTopbie He CUUTAIOT 3Ty (PYHKIIMIO peaibHO YI0OHOIA.

[IpsiMmass aHHOTAUMA — OTO TMPOIECC TMepeAayd CXEMaTUYECKUX M3MEHEHUU B
COOTBETCTBYIOILYIO pa3BeneHHYHo [II1. DTo oueHb BakHAsl OMNLHKSL, TIOTOMY YTO BbI I€UCTBUTEIIBHO
HE 3aXOTUTE TIepeleNbiBaTh TPACCUPOBKY IIEJIOW TIUIaThl 3aHOBO KaXKJbId pa3, KOrJa BbI

Monudunupyere Bamry cxemy. l[IpsMas aHHOTamusi OOCYXJIaeTcs B pasfelie, O3arIaBICHHOM
[Ipsimas aHHOTAIUSL.


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

3- Co3paHue INeKTPUYeCKUX cxem

B 3Tom pasnene Mbl coOMpaeMcsi H3y4HTh, KaK CO3/IaBaTh AICKTPUUYCCKYIO CXEMY, UCTIONb3YS
KiCad.

1. [Ton Windows 3amyctute kicad.exe. Ilom Linux BBeaute kicad Ha Bamem TepMuHaie.
Ceityac BBl HaxXOIUTECh B TNIaBHOM OKHe MeHemkepa npoekToB KiCad (Pucynok 2). Otciona BeI
“MeeTe JIOCTYNl K IIECTH aBTOHOMHBIM IporpaMMHbIM HHcTpyMeHTam: EESchema, CVpcb,
PCBnew, GerbView, Bitmap2Component u PCB Calculator.

~IKiCad (2011-dec-28 GOST)-stable D:\cad\kicad\tute 1.pro =JoJ&d
Main MpocMoTp  HacTpokkd  Cnpaeka
Iﬁtute L.pro = — —= e p—
f kuke 1.brd :(:{’ -@5: : i‘ E;—@/(]‘ ‘-—-—'_‘ ‘ Jt
g i) |1 ()| || ||

r_’ tukel csv

= tutel.net Pafiouan nanka: 0:icadikicad
L MpoekT: buke 1.pro
'.'.1' tutel.sch

Pucynok 2 I'maBHOe okHO MeHemxkepa npoektoB KiCad

2. Co3spnaiite HOBBIM TIpoekT: File — New. Knuknute Ha kHonky HoBasi manka U Ha30BHUTE
Ballly HOBYIO MAamnKy Tak e, Kak Baml mnpoekt: tutel. OTkpoiiTe Baily HOBYIO MAamKy, JBaXKIbI
KJIIMKHYB Ha Hee. Bce Bamm ¢aiinel mpoekra OymyT coxpaHeHsl 31ech. Ms daiina npoekra tutel.
daiin npoekra OyIeT aBTOMAaTHYECKH UMETh PACITUPEHUE Pro.

3. JlaBaiiTe HauHEeM C cO3JaHHS CXEeMBI. 3amyctute pemaktop cxeM EESchema . 210
nepBasi KHOIKa cieBa. [Ipu mosBieHun AuanoroBoro coodimeHus: o0 omuodke, COOOIIAIOIIEro, YTo
¢aiin npoexTa He Hali[ieH, TpourHopupyiTe ero u kKiaukauTe OK.

4. B mepByto ouepenb COXpaHWTE LEIUKOM MPOEKT cxembl: Pailn — CoxpaHuTh Bechb
npoekT cxeMbl. Knukaure Ha MkoHKY HacTpoiku cTpaHULbI = BBEPXY MHCTPYMEHTAJIbHON
na"enu. Ycranosure Pasmep crpanuubl A4 u BBenute 3arofioBok Tute 1. Bel yBuauTe, yto mpu
HEOOXOUMOCTH 37eCh MOXKeT ObITh BBefAeHO Oonbine wuHPOpMammu. Kmukaute OK. DOta
nHpopMarusi OyeT BHECEHAa B OCHOBHYIO HAJIUCh CXEMbl BHHM3Y cIipaBa. Mcmonb3yiiTe Koieco
MPOKPYTKH MBILIKH JIJIsI €€ YBEJIIUYEHUSI.

5. Teneppr MbI pacmojOoKUM Halll MEpBbIM KOMHOHEHT. KinukHuTe Ha HMKOHKY Pa3zmecTHTh

o
KOMIIOHEHT *° B NpaBoOl HMHCTPYMEHTAJIbHON TaHETW. BBIMOTHEHHWE STOH XKe (QYHKIUH
JOCTUTAETCsl HAXKAaTUEM KJIaBUIIN ObIcTporo Habopa koMaHa Pa3MecTHTh KOMIIOHEHT.

[TPUMEYAHUE: Bsl MoXkeTe yBHIETh BCE KIABUIIH OBICTPOr0 HaOOpa KOMaH]I, Ha)aB KJIABUIIY ?
KinukHuTe B cepeauHe TONsl CXEMBl B MECTE PACIOIOKEHHUS BallEro IEPBOr0 KOMIIOHEHTA.
[losiBuTcst okHO BriOopa xommnoneHta. Kimkaure Ha kHOnky Cnmcok Bcex. I[losBUTCS OKHO
Bri6opa 6ubmmoTeku. 31ech y Bac UMEETCS CITUCOK BCEX BO3MOKHBIX OMOIHMOTEK.



6. Bri6epute bubnuoreky device nBoiiHbiM kiukoM. [losiBUTCS okHO BBIOOpa KOMMOHEHTA.
3nech y Bac HMeEETCSl CIIMCOK KOMIIOHEHTOB, BXojadumux B bubnuoreky device, B KoTopoit
JOCTAaTOYHO ITOJIHO IIPEICTABICHbI BUIbl CXEMHBIX KOMIIOHEHTOB.

7. [Tpokpytute cnucok BHU3 M BbIOeputre pesuctop R. Ilpm 3Tom 3akpoercs okHO BbiGop
KOMIIOHEHTA U Bbl BEPHETECH HA3a]l B II0JIE CXEMBI.

8. Pacnonoxute KOMIIOHEHT B IIOJIE CXEMbI, KIIMKHYB B TOM MECTE, IZl¢ BBl Obl XOTEIH €ro
noMecTuTh. KiMKHUTE Ha Jyny, 4TOOBI YBEJIMYUTh KOMIIOHEHT. B KadecTBe anbTepHaTHBBI IS
YBEJIIMUEHHUS] U YMEHBILIEHUS UCHOJIb3YyWTE Kojeco MbIKH. K coxaneHuto, elle He pealn3oBaHa
OIIKS MAHOPAMUPOBAHUS.

9. Pacrionokurte KpecTUK MBIIIKK HaJ KOMIOHEHTOM R m Haxxmute knaBumry r. OTMEThTE, Kak
IIOBEPHYTH KOMIIOHEHT.

[MPUMEYAHMUE: Bam He HY)XHO KJIUKaTh Ha KOMIIOHEHT, YTOOBI IOBEPHYTH €T0.

10. Kuukaute mpaBoii KHONKOM B LIEHTp KOMIOHEHTa W BbiOepute IlpaBka komMmoHeHTta —
3Havyenue. Bpl MOXeTe NOCTUTHYTh TOIO K€ pE3ylbTara, pacloiOXHB KPECTUK MBIIIKHA HaJ
KOMIIOHEHTOM M Ha)kaB KiiaBuIry v. Kak anprepHaTnBa, KJIaBHIA € MPEJOCTaBUT BaM 0oJiee MOJTHOe
OKHO peaKTUpOBaHUs. 3aMeThTe, KaK MEHIO, BCILIBIBAIOIIEE 110 IPAaBOMY KIUKY MbIIKH (PucyHok
3) moka3bIBaeT BCE BO3MOXKHBIC KIABUIIM ObICTpOro Habopa KOMaHI JUIS BCEX JOCTYITHBIX
JIEUCTBUM.
: RR; @HEpeMEUMTbKDMnDHEHTR? M [
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Pucynok 3 OkHO penakTUpOBaHUs KOMIIOHEHTa

11. TlosBnsercst okHO 3HaueHMe KOMIOHEHTa. 3aMeHuTe Tekymiee 3HadeHne R Ha 1k,
Kimnknute OK.

[MPUMEYAHMUE: He u3mensiiite none ccbuiku (R?), 3170 Oymer clieimaHo MO3Ke aBTOMATUYECKH.
Uucnosoe 3naueHue 1k Oymet orobpaxkaThes B ieHTpe pe3ucropa (PucyHok 4).

ZZZZZIR?ZIZZ.

Pucynok 4 UucnoBoe 3Hau€HUE pe3UCTOpa



12. Pasmecture apyroit pesuctop. [IpocTo KIUKHUTE B TO MECTO, Iie Obl BB XOTEJH, YTOOBI OH
nosiBwiicsa. CHOBa MOSIBUTCS OKHO Bbpi0opa KoMIOHeHTa.

13. BBI6paHHBII71 BaMH paHEC pE3UCTOP (I)I/Il"ypl/lpyeT B Balll€M JIHCTC I/ICTOpI/Iﬁ kak R. Knukuaute
OK u nomectute komnoHeHt (PucyHnoxk 5).
Brifop komnoneHTa (sarpy:xexo 964 wr.): .

Pucynok 5 OkHO BbIOOpa KOMIIOHEHTA

14. Eciu BBl ommoOeTech M 3aXOTUTE YAaJIUTb KOMIIOHCHT, KJIIMKHUTC npaBoﬁ KHONIKOM Ha
KOMIIOHCHT U YIAaJUTh KOMIIOHEHT. 910 YAQJIWUT KOMIIOHCHT M3 CXCMBI. HMHaue BBl MOXETE
IIOMECTUTHh KPECTHUK MBIIIKK HaJ KOMIIOHCHTOM M HAXXaTh KJIaBUIITY Delete.

[TPUMEYAHUE: Bel MoxeTe meperMMEHOBaTh HEKOTOpPbIE KJIABUIIM ObICTpOro Habopa KOMaH[,
npoiinsa: Hacrpoiiku — lopsiune kiaaBumu. He 3a0ynpTe  COXpaHUTh HOBBIE KIIABHIIIU:
Hacrtpoiiku — CoxpaHUTbh HACTPOHKH.

15. BsI MOXeTe Takke CKOIMpOBaThb KOMIIOHEHT Cpa3y Ha BallleM JINCTE CXEMBI, PacIlOIIOKHUB
Ha/l HUM KpPECTHK MBIIIKA ¥ HaxaB KiaBuily c. KnukHurte Tyna, riae Obl Bbl XOTEIH PACIOIOKHUTD
HOBBII CKOITMPOBAHHBIN KOMIIOHEHT.

16. Kuaukaute mpaBoil KHOMKOM Ha BTOpoM pe3ucrtope. Bribepute IleperamiuTh KOMIIOHEHT.
[lepemecTTe KOMIIOHEHT U JIEBBIM KJIMKOM OCTaBbTe€ €ro. TOT ke pe3yabTal MOXET OBITh
JOCTUTHYT, €CJIHM BBl PACIIOJIOKUATE KPECTHK MBIIIKHA HaJ KOMIIOHEHTOM M HA)XMETE KIIABHINY g.
Uto0Obl MOBEPHYTh KOMIIOHEHT, MCIOJB3YyHTE KiaBumly r. KiaBuiia X M KJIaBHIA Yy 3€pKaJbHO
M3MEHSIOT OPUEHTALUI0 KOMIIOHEHTA.

[TPUMEYAHMUE: IIpaBblii KIMK — TMepeABHHYTb KOMIIOHEHT (PaBHOCWIBHO Ha)KaTHIO
KJIABHUILU M) SIBISETCS TAKKe MPUEMIIEMbIM BapUAHTOM JUIsl IIOBOPOTA YEro-Jbo, HO €ro Jydiie
UCTIOJIb30BaTh TOJBKO JJIsi O0O3HAYEHUI KOMIIOHEHTOB M JUII KOMIIOHEHTOB, KOTOpPBHIE eIe He
cBsi3aHbl. [103ke Mbl yBUJIUM, [TOYEMY J1€]10 OOCTOUT UMEHHO TaK.

17.  OtpemakTupylTe BTOPOH pe3UCTOp, IOMECTUB HAaJ HUM KPECTHK MBIIIKY U Ha)kaB KJIABULILY
v. Ilomensaiite R Ha 100. Bl Moxere OTMEHHWTh BECh pE3YyIbTaT PEJAKTHUPOBAHUS, HaXXaB
KOMOMHAIMIO KiaBuml ctrl+z.

18. H3menure pa3zmep ceTkd. Bbl, BepodaTHO, 0OpaTuiii BHUMaHHE, YTO Ha JIUCTE CXEMbI BCE
KOMITOHEHTBI IIPUBSI3aHbl K CETKE C KPYIHBIM IIAaroM. Bel MO)KeTe JIETKO M3MEHMTH pa3Mep CETKU
IpaBplii k1uKk — BbI6op ceTku. BooOmie as imcTa cXeMbl PEKOMEHIYETCSI HCIOIb30BaTh IIar
ceTku 25.0 mils.

19. TIloBropute tmaru go0aBieHWsI KOMIIOHEHTa, BBIOpaB Ha OTOT pa3 buOmuoreky
microcontrollers BMmecto bubmoreku device. Beibepute u3 Hee komnonent PIC12CS08A Bmecto
KOMITOHEHTa R.

20. Pacnonmoxute KpecTHK MBIIIKK HaJ MHKPOKOHTposuiepoM. Haxmure Ha KiaBuarype
KIaBUIly X WiIM KiaBuiry y. OOpartute BHMMaHHE, KaK KOMIIOHEHT 3€pKaJbHO OTpa)kaeTcs
OTHOCHUTENIbHO CBOEH OCH X WJIM OTHOCHUTENBbHO cBOel ocu y. Haxxmure kiaBuily emie pas, 4ToObI
BEPHYTCS K NCXOHOW OpUEHTAINH.

21. lloBropute maru mo0aBiieHUs] KOMIIOHEHTa, BHIOMpas Ha ATOT pa3 bubmuorexky device u
BbIOMpas u3 Hee komrnoHeHT LED.



22. Pacnonoxute Bce KOMIIOHEHTHI Ha BallleM JINCTE CXEMBI TaK, KaK IIOKa3aHO Ha PUCYHKE 6.

u?

—_1ypp eSS

R?

—2{aps/0sct G0t o

— 3 lepysosca - P18

—2 1 GP3/MCIR - GRIf—2—
- PIC12C508A

.

PI/ICYHOK 6 Pa3MernieHne KOMIIOHEHTOB Ha JIUCTE CXEMEI

23. Celiuac HaM HYXHO co3aarb cxeMHbli kKomMmoHeHT MYCONN3 gis Hamero Ttpex-
KOHTaKTHOTO coeuHUTENA. Bel MoxeTe mepeiTu Kk pasaeny noja HazBanuem Co3naHue CXeMHBIX
koMnoHeHTOB B Kicad (PemaxkTrop OuMOMOTEeKM — HOBBIIi KOMIIOHEHT), YTOOBI y3HAaTh, Kak
CO3/1aTh 3TOT KOMITIOHEHT C HYJISI M 3aT€M BEPHYTCSI OOPATHO TSl TATbHEHUIIEH paOOoThI ¢ TUTATOM.

— [1epexon K pasngejly . CoBmaHmMe CXeMHOI'O KOMIIOHeHTa B kicad

24. Temepb Bl MOXETE Pa3MECTUTh TOJIBKO YTO CO3JAHHBIN KOMIIOHEHT. HakMUTE KIIaBHIY a U
BbIOepuTe Cniucok Beex. Brioepute Oubmmoreky myLib u B Heit kommonenT MYCONN3.

25. Kommonenr ¢ no3urmonasiM o6o3HaueHueM J? nmossurcs mox Metkoi MYCONN3. Eciau
BBl XOTHTE€ HW3MEHHUTh €T0 MECTOIOJIOKCHHE, KIMKHUTE TpaBod KHOMKOW Ha J? u BeIOepuTE
IlepemecTuts moJie (PaBHOCUIBLHO BHIOOPY KIaBUINHM m). BO3MOXXHO 10 3TOTO JeHCTBUS Oyaer
MOJIE3HBIM clieniaTh yBennueHnue. [lepemecture J? moa KOMIOHEHT, Kak MOKa3aHO HA PUCYHKE 7.
O0603Ha4eHNs KOMIIOHEHTa MO>KHO TIEpEMENIATh CTOIBKO pas3, CKOJIBKO BBl XOTHUTE.

S B
T
| vpur —2—s
1= enp 3wy
ittt

Pucynok 7 O603HaueHre KOMITOHEHTA

26.  Ilpumnuio BpeMst pa3MeCTUTh CUMBOJIBI MUTaHUA U 3eMid. KinkHuTe Ha KHONKY Pa3dmecTuTh

MOpT MUTAHUA I B IIPaBOM MHCTPYMEHTAJIBHOU MaHeId. MOXHO TakKe Ha)KaTb KJIaBUILY a U
BbIOpaTh OMONMOTEKY power. B okHe BbIOOpa KOMIIOHEHTa KJIMKHMTE KHONKY CHHCOK Bcex.
[Ipoxpyture cnncok BHU3 U Bbibepute VCC. Haxxmurte OK.

27. KiukHHTE HaAjJ BBIBOJAOM pe3ucTopa HOMHUHANIOM lk, 4ToOnI pacnonoxuth snemeHT VCC.
Knuknaure Ha ydactok Haj BbiBogoM VDD mukpoxontpomiepa. B pasnene Cnmcok mcropum us
okHa Bbi0opa kommnoHenTa BbiOepuTe VCC 1 pacnonoxute ero 3a BeiBogoM VDD. Ilosropute
nporecc nobaeneHus cHoBa M pasmectute sneMeHT VCC nan BeiBomoM VCC MYCONN3
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(Pucynok 8).

28. lloBropuTte mMOCIENOBATEIHHOCTh TOOABICHHUS KOHTAKTOB, HO TENEPh BBHIOEPUTE DIIEMEHT
GND. Pasmectute GND nox BeiBotom GND MYCONN3. Pazmecture npyroii cumBoa GND
crpaBa oT BbiBojla VSS MukpokoHTposuiepa. Bama cxema Oyner BBIVISACTh TEHEph TaK, Kak Ha
pUCYHKE 8.

¥Ci Yoo
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3 | GP4, 0502 GPL —8
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T
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Pucynok 8 PacnionoxxeHnue 31€eMEeHTOB MTUTaHUS

1

29. Jlamee MBI COEIMHUM BCE HAIllM KOMIIOHEHTHI MPOBOAHMKAMHU. KIIMKHUTE Ha MKOHKY
Pa3mecTuTh NPOBOJHUK HA MPABOIl HHCTPYMEHTAJIBHOMN MaHEH.

[TPUMEYAHUE: bynsre BHUMAaTenbHbI, HE BbIOEpUTE WKOHKY Pa3MecTHTh WIMHY, KOTOpas
PacIoyiokeHa TOYHO IO/ ATOW KHOIKOW, HO MMEET HEMHOTO JApYyryio (GopMmy W CHUHEro I1Bera. B
paznene [llunusie coedunenus 6 kicad OyneT oObICHEHO KaK HCIONIb30BaTh pasaen llluuna.

30. KuiukxuTe Ha MalleHbKHH KPY>KOK B KOHIIE BbIBOJa 7 MUKPOKOHTPOJIJIEpA U 3aT€M KJIMKHHUTE
Ha MaJeHbKUN KpyKOK Ha BbIBoze 2 aneMmeHTa LED (Pucynox 9). Korna BbI pa3zmernaere cB3b,
MOXHO CJIeJIaTh YBEJINYECHHUE.

[NPUMEYAHMUE: Ecnu Bbl XOTUTE NMEPECTaBUTh COEAMHEHHBIE KOMIIOHEHTHI, BaKHO MCIIOJIb30BaTh
He kinaBuiry m (onuus Ilepemectuts), a knaBumy g onuus (Ileperanuts). Mcnonb3oBanue onmuu
MEPETACKUBAHMS COXPAHUT TPOBOMHBIE CBs3H. [IpocMoTpure mar 24, ecnu Bbl 3a0bUTH, Kak
MEPEIBUHYTh KOMIIOHEHT.

vssR—
DRt R IR
. GPO H_@
SHH FEEHERR < AR

Pucynox 9 Co3nanue npoBOIHOTO COSTMHEHUS

31. IloBropuTe 3TOT MPUEM U COEAMHUTE MPOBOAHUKAMH BCE OCTAIbHbIE KOMIOHEHTHI TaK, KaK
nokazaHo Ha pucyHke 10. 3akaHuuBaliTe MPOBOJHUK TOJBKO JBOMHBIM KinkoM. Korjma mpokiianka
MPOBOAHUKOB ocyiiecTBisieTca k cuMmBoiiaM  VCC u GND, npoBogHUK mpuKacaeTcs K HUKHEH
yacTtu 3Hauka VCC u k cepenune BepxHeit yactu 3Hauka GND. [TocmoTtpute Ha pucyHok 10.
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Pucynoxk 10 IIpoxianka npoBoJHUKOB

32. Tenepp MBI PacCMOTPUM albTEPHATUBHBIN IIyTh CO3AAHUS COCIWHEHUH, MCIOJbB3YIOIIHUN
MeTKH. BbiOepuTe MHCTpYMEHT MapKUpOBKU LIENH, KIMKHYB Ha MKOHKY Pa3MecTuTh MMS LenH

(moxkanbHasi MeTKA) ™ Ha IIPaBOM MHCTPYMEHTAJILHOM ITaHEIU. BBl MOXKETe TaKkKe UCIIOJIb30BaTh
KnaBumy .

33. Kiuuknutre B cepelMHYy  TPOBOJHUKA, COEAUHEHHOTO C  MIECTHIM  BBIBOJIOM
MUKpOKoHTposuiepa. Mma stoit metku INPUT.

34. lloBropuTe 3Ty mpouenypy M pa3MECTUTE APYTyI0 METKY Ha JIMHUM CIpaBa OT pE3UCTOpa
HomuHaioM 100 OM. Ona Oynet Takke HaszpiBaThes INPUT. JIBe MeTKu, MMEIOIHE OHO M TO K€
UMs, CO3Jal0T CBA3b (HE MPOPUCOBaHHYI0) MexAy HecThiM BeiBogoM PIC u pesuctopom 100 Om.
OT1oT cnocod yno0eH Al COETUHEHHS MMPOBOJOB B CIOXKHBIX YCTPONCTBAX, i€ PUCOBAHUE JIMHUN
MOXET B UTOre MpHUBECTU K OIMMOKaM B cxeme. UToObl pa3MecTUTh METKY, BaM HeoOs3aTelIbHO
HY>KEH MPOBOJI, BBl MOXKETE MPOCTO MPUCOECTUHUTH METKY K KOHTAKTY.

35.  MeTkoil MOXHO TakXe IPOCTO MOANKMCATh MPOBOJ Uil MHPOPMATHBHBIX Lienel. Pazmecture
METKY HaJ CEIbMBIM BBIBOJIOM PIC. Beemute umsi uCtoLED. Ha3zoBuTe mnpoBoa MexIy
pesucropom u LED LEDtoR. Hazosure nposoxn mexny MY CONN3 u pezuctopom INPUTtoR.

36. Br1 He MoxxeTe OTMETHTH MMpoBOJa 3a3CMJICHUSA U NMUTAHUA, ITOCKOJIBKY OHH I1O-YMOJIYaHHIO
COEIUHEHBI C TOMEUEHHBIMH COOTBETCTBEHHO BBIBOJIAMU JIEMEHTOB.

37. Ha pucynke 11 noka3aHo, kak MOXET BBIIVISIIETh KOHEUHBIN pE3yJbTar.

38. [lamaiite Temepb pazdepeMcs C HE MPUCOCAMHEHHBIMH MPOBOAAMH. JIFOOOW KOHTAKT WIIH

IIPOBOJ, KOTOPBI HU C Y€M HE COCIUHEH, CTaHET NMPUUYMHON NpeaynpexIeHus, Oyaydnu mpoBepeH
KiCad. UtoOsr m30exaTh 3TUX TPEAyNPEKICHHA, BBl MOKETE TIPOMH()OPMHUPOBATH IPOTPAMMY, YTO
IIPOBOJIA HE MPHUCOEANHEHBl HAMEPEHHO, MO0 BPYYHYIO OTMETUTh KaXJbli HE MPHUCOEINHEHHBIN
MIPOBOJI WJIM BBIBOJI, KaK HE MOAKIIIOYEHHBIH.

39. Knuknute Ha uxkoHKy Pasmecturs ¢uiar «He coeguHeHO» X B IIpaBOi
WHCTpYMEHTAIbHOU maHenu. Kinukaure Ha BbIBOIBI 2, 3, 4 u 5. Ha Hux nosButcs X, 03HAYAIOMINNT,
YTO OTCYTCTBHE ITPOBOHOIO COENMHEHNUsI HamMepeHHO (PucyHok 12).
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Pucynok 12 [IpoctaHoBka Mapkepa «He MOAKJIIYEeHO0)
40.  HexoTopble KOMIIOHEHTHI MMEIOT HEBUAMMBIE BBIBOABI NUTaHMs. Bl Moxkere cmenars Mx
BUIUMBIMH, KIMKHYB Ha HKOHKY Iloka3zarn CKPbLITBHI€ BBIBOAbI A4 Ha JIE€BOH HHCTPYMeHTaHBHOﬁ
naHesd. CKpBIThIE BBIBOJIBI MUTAHUSI aBTOMATUYECKN COEUHEHBI, €CJIM OHU CBSI3aHbI C BBIBOJAMH,

nmeronumu HazBanuss VCC u GNS. BooOmie roBopsi, Bbl JOJKHBI CTapaTbcsi HE BBISBIATH
CKPBITBIX BBIBOJIOB ITUTAHUS.

41. Tenepr HeoOxommmo poOaButh cumBoiibl Power Flag, kotopeie ykaxytr KiCad, dro
MUTaHUe mojaetcs oT HuX. Haxkmute kiaBuiny a u Beibepute CHUCOK BeeX, ABAKIbI KIMKHUTE HA
oubmotexky power u oteimiute PWR_FLAG. Pa3smectute nBa w3 mHux. [logcoeamanTte WX K
BbiBOLY GND un x VCC, kak noka3zano Ha Pucynke 13.

PWR_FLAG
PWR_FLAG - ~

'«
Pucynok 13 CumBosiet PWR FLAG

[TPUMEYAHMUE: DTuMm BBl U30€KUTE TUITMYHOTO MPETYNPEKACHUS IIPU POBEPKE CXEMBI:

Warning Pin power in not driven (Net xx)

(BelBOO NMTaHMa He akTuBeH (lenb XX)
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42. HMHorma moiie3HO KOe-IA€ BCTaBUTh KOMMCHTAapHu. I[06aBI/ITL KOMMCHTApHUU Ha CXEMY

MOYKHO, HCIIOJIb3YSl MKOHKY PasMecTuTrh rpad. TekcT (KOMMeEHTApHii) T Ha IpaBoOU
MHCTPYMEHTAJILHOM ITaHEIH.
43. Temepb BceM KOMIIOHEHTaM HYXXHO INPHCBOUTH YHUKaJIbHble 0003HaueHUs. DaKTHYECKH,

MHOTHE W3 HAIIUX KOMIIOHEHTOB Bce elre HaszBaubl R? wim J?. HasHauenme 0003HAYECHUS MOXKET
2

.

g
OCYHICCTBUTHCS aBTOMATUYCCKH KIIMKOM Ha UKOHKY 0O003HaAYNTH cxemy %

44, B ok"e OO6o3Hauuth cxemy BbiOcpuTe Ilo Becell cxemMe W KIMKHUTE HA KHOMKY
0O0603HaunTh KoMnoHeHThI. Kinkaure OK B moareepkaaroiemM coOOMEHUH U TTIOTOM KIIUKHHTE
3akpeITh. OOparuTe BHUMaHHE KaK BCE 3HAKK ? 3aMEHIJIUCH MO3UIIMOHHBIMU HOMepaMmu. Kaxmoe
o0o03HauUeHUE Teneph YHUKaIbHO. B Hamem npumepe onu nmoumenoBansl R1, R2, U1, D1 u J1.

45. Cellyac Mbl TNpPOBEpUM HaIly CXEMy Ha Hajguuue owmuOoK. KIUKHHUTE HAa HWKOHKY

BbINOJIHUTH MPOBEPKY IEKTPUUECKUX MPABUJI MPOEKTHPOBAHUS 4 . Kimukaure Ha KHOMKY
Tectr ERC. bymer cdopmupoBan otueT, MHOOPMUPYIOIMHUNA BaCc O HEKOTOPBHIX OIITHOKaX M
NPEAYNpPexICHUSIX, TAKUX KaK HEe COCJUHEHHBbIC MpoBoAa. Y Bac IOMKHO ObITh 0 ommbok u 0
npeaynpexacHuii. B cioydae ommOOK WM TPEIynpekIeHWd B MECTE, IlIeé OHHM BO3HHUKAIOT,
MOSIBUTCSI MaJIeHbKasi KpacHas crpenka. [locraBere ramouky B okouike Cosgare ERC otuer n
Haxxmute KHOTIKY Teer ERC eme pa3, 4To0s! mony4uTs O60nbiine nHpopmaiuu 06 ommoKax.

46. Tenepr cxema 3akoHueHa. Ceiiuac Mbl MOokeM cozfath Netlist — caiin neneii cxemsl, B

KOTOPBIA MBI JOJDKHBI JOOABUTH MOCAAOYHOE MECTO ISl KaXKJOro KoMIOHeHTa. KiukHuTe Ha
net
UKOHKY - CdopmMupoBaTh CHHCOK LeNeil HA BepXHEH MHCTpYMEHTAJIbHOU manenu. Kimkaure

Ha Cnicok meneii, 3atemM k1ukauTe Ha CoxpaHuTth. [1o ymomyanuio coxpanurte ums (aiina.

47. Temnepb BBl MOXKETE BBIUTH U3 cxeMHOro pemakropa. M3 okna KiCad kiIMKHHTE Ha UKOHKY

CvPch Ha BepxHeil maHenu. Eciy BCIUIBIBET OKHO OIIMOKH M3-3a OTCYTCTBHUS JAaHHBIX,
IIPOCTO IIPOUTHOpPHpYiTE ero, HaxkaB OK.

48. CvPcb mnpemocrtaBUT BaM BO3MOXHOCTH CBsI3aTh BCE KOMIIOHEHTHI Balllell CXEMbI C
nocagouHbiMu Mectamu u3 Oubnuoreku KiCad. B neBoil uwacTu okHa oTOOpakaroTcsl Bce
KOMIIOHEHTBHI, UCITOJIb3yeMbIe B Baiel cxeme. Boioepure 3necs D1. B mpaBoii yacTu OKHA UMEIOTCS
BCE BO3MOXHBIE ITOcagouHble MecTa. [Ipokpyrure BHu3 10 LEDV u nBakapl KIMKHUTE HA HETO
(Pucynok 14).

B CvPcb (2011-0ct-25 BZR 3193 GOST)-testing D:\Kicad\kicad_tut... [Z | (B[]

Dain  HacTpoliku  Cnpaska

X B e Xn s CECE

1 nE = LED 1 LED-3MM
z J1 - MYCONHI - 2 LED-SMM
3 Er L@ == 2 LED-0&503
4 RZ - Tl 4 LED-03805
5 10 PIC1ZC5082 - 5 LED-1Z206
LEDWV

Led verticale diam ... | KeyW: LED DEV Mocag. mect {oThunsTpoBaHo): 6

Pucynox 14 OxHo daiina crircka nenei

49. Bo03MOXHO, 4TO B 00JacTH CIIpaBa OTOOPA3UTCS TOJIBKO BbIOpaHHAs MOATPYIA JOCTYIHBIX
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MOCagoOYHBIX MecT. Tak MMPpOUCXOAUT IIOTOMY, YTO KiCad mnbITaercs MNpEJIOKUTL BaM

IIOAMHOMXCCTBO IOAXOOAIINX ITOCAAOYHBIX MCCT. KnnkauTe Ha HKOHKY E:g IToxa3aTe MOJHBINH
CITMCOK IMOCATOIHBIX MECT, 9TOOBI OTMECHHUTD (1)I/IJIpraIII/IIO.

50. [Hna J1 Bei6epute nocagounoe Mecto 3PIN_6mm. /i1 R1 u R2 BriOepuTe mocamouHoe
mecto R1. Beibepure DIP-8 300 mns Ul.

51. Ecnu BaM MHTEpPECHO y3HaTbh, KaK BBIVISAAT BhIOpaHHBIE BaMHU MOCAJOYHBbIE MECTa, Y Bac

€CTh JIBE€ ONLUU. BBl MOXeTe KIMKHYTh HAa MKOHKY *#& IIpocMOTp BBIOPAHHOIO IOCAJ0YHOIO
MecTa Uil IPEIBAapUTENBHOIO IMPOCMOTpa TEKYLIero IOcaJoyHoro Mecra. B kadectBe

AJIBTCPHATUBLI KIIMKHUTC Ha WKOHKY :':'g'r- BoiBecTHn AOKYMECHTAIIMIO IMOCAAOYHOI'0O MeCTa, U BbI
MOJIyYHUTC MHOT OCTpaHI/ILIHHﬁ AOKYMCHT B P DF-(bOpMaTC CO BCEMHU BO3MOXHBIMHU ITOCAaAO0OYHBIMH
MmecTtamu. Bel JOJDKHEBI pacriedyararb €ro U nmpoOBEPUTH Ballli KOMIIOHCHTHI, YTOOBI YAOCTOBCPHUTHCA,
4YTO UX PA3MCPhbI HO,Z[O6paHLI BCpPHO.

52. Bul 3akonuymn. Terepb BBl MOXKETe OOHOBHTH Baml (ailyl CIMCKA IENeH ¢ y4eTOM BCEX,
CBSI3aHHBIX C HUM TOCalouHbIX MecT. Knuknurte Ha Paila — Coxpanurb kak. Wms mo-
ymonuaHuto  tutel.net — 310 TO, yTO HaHo, KiaukHUTE CoxpaHuTb. lHaue BB MoOXKETe

WCII0JIb30BaTh UKOHKY i Teneps Bam (aiin crivicka meneli 0OHOBJIEH C yUeTOM BCEX MOCaT0OUHBIX
MeCT. 3aMEYaHHe O TOM, YTO Y HEKOTOPBIX YCTPOUCTB OTCYTCTBYIOT MOCAJ0OYHBIC MECTa, O3HAYAET,
9YTO BBl JOJDKHBI CO3/1aTh CBOM COOCTBEHHBIE MOCAJ0YHBIE MecTa. JTO OyIeT paccMOTPEHO B
MOCJIEYIONIEM pa3Jiesie TaHHOTO JOKYMEHTA.

53. Bbr moxere 3akpeitb  CvPcb u BepHyTbcs Hazan B cxeMmHbli pemakrop EESchema.
Coxpanure mpoekT, KIUKHYB Ha Paii1 — CoXpaHUTh Bech NMPOEKT cXeMbl. 3aKpOiTe peraKkTop
CXEM.

54. TIlepetinute B MeHemkep nmpoekToB KiCad.

55. @ain chnucka Ieneld ONKMChIBAET KOMIIOHEHTbI M COOTBETCTBYIOIIME WM KOHTAKTHBIE
coequHenus. daiin cnucka Ieneil, Ha caMOM JieJie, TeKCTOBBIN (paiisl, KOTOPBIA BBl MOXKETE JIETKO
MPOBEPUTH, OTPEAAKTUPOBATH WJIM HAITUCATb.

[TPUMEYAHUE: bubnuoreunsie Qaitnst (*./ib) Toxe SABISIOTCS TEKCTOBBIMH, U OHU TaKXKe JIETKO
peIaKTUPYEMBI U UX JICTKO HAITUCATh.
56. YrtoOBI co31aTh CIUCOK MarepuaioB (TIEpeueHb 3JIEMEHTOB CXEMbI), TIPOMIUTE B PEIAKTOP

BOM|
cxem EESchema u kiIMKHUTE Ha HUKOHKY - CdopmupoBare nepedyeHb 3JIEMEHTOB U

MaTepHaJIoB B BEpXHEH HHCTPYMEHTAIbHOW MaHEeH.

57. Kuuxuute OK u 3atem CoxpaHuTbh. Bbl MOXXeTe NpoBEpUTh CIMCOK MarepualioB B JHOOOM
TEKCTOBOM PEAAKTOPE.

Tenepb Bbl TOTOBBI IEPEUTH K pa3liely TPACCUPOBKH IIEUATHBIX IIJIAT, KOTOPBIN MIPEICTABIICH
B cieayrouieid yactu. OqHaKo mepes 3TUM JAaBaiiTe ObICTPO PACCMOTPUM, KaK COEAUHSATH BBIBOJIBI
KOMIIOHEHTOB, UCITOJIb3YS LIIUHY.

LunHHbIe coeanHeHuna B kicad

WNHorga BaM HY)KHO COEIMHHUTH HECKOJIBKO IOCJIEOBATENIbHBIX BBIBOJAOB KOMIIOHEHTAa A C
HEKOTOPBIMU JPYIMMU I0CJIEL0BATEILHBIMU BBIBOJAMH KOMIIOHEHTa B. B 3TOM citydae y Bac ectb
JIB€ BO3MOYKHOCTHU: YK€ PACCMOTPEHHBIM METOJ HCIIONb30BAaHUSA METOK WJIM METOJ IIMHHBIX
coenvHeHU. /laBaliTe pacCCMOTPUM TEINEPS €rO.

15



1. ITpencraBpTe, UTO y Bac €CTh TPHU 4-KOHTAKTHBIX Pa3beMa, KOTOPBIE Bbl JOJKHBI COETUHUTD
BMECTE KOHTAaKT K KOHTaKTy. IIpuMeHuTe crnocol, UCMONB3YIOIMM METKH (HaXXMHUTE KiaBuily l),
4yT00OBI IPUCBOUTH METKY 4-MYy BbIBOny pazbema P1. O6o3naubre 3Ty MeTky al. Teneps naBaiite
HaxkMeM KiaBuily Insert, yTOOblI BBIOJHUTH TaKOE€ e JEUCTBUE MO OTHOLIEHHUIO K CIEAYIOLIEMY
BbIBOAY (pin 3). 3amMeThTe, KaK METKa aBTOMATHYECKU U3MEHMIIach Ha a2.

2. Haxxmute knaBuimy Insert eme nBa pa3za. Haxxarue kiaBumm Insert aHanorudHo ornepanuu
IHoBTOPHTH MOC/IEAHEE JeCTBHE U 3TO OYEHb MOJIE3HAsT KOMAaH/a, KOTOpas MOXET 3HAYUTEIbHO
OOJIErYuTh BaIly >KU3Hb.

3. [ToBTOpHTE 3TO *KE Camoe JeHCTBUE IMPUCBOECHUS METKU MPUMEHUTENBHO K pazbeMaM P2 u
P3, u Bl 3akoHunmnu. Korga Bel nponmomxute u caenaere PCB (IIpoekT meyaTHOM ILIathl), BbI
YBUIUTE, YTO TPHU pa3zbeMa COCTUHUIUCH Apyr ¢ apyroM. Ha Pucynke 15 0) mokasaH ommcaHHBIHA
HamH pe3ynbTar. J{ias Oonee 3CTETUYHOTO MPEICTaBICHUSI MOKHO TAKXKE BBIIIOJIHUTH CIIEAYIOIIYIO

MOCJEIOBaTeIbHOCTh: Pa3mMecTuTh BBOJ NPOBOAHMKA B MNIMHY, HCIOJb3yd HKOHKY ﬁ n

Pa3mecTuTh HIMHY, UCTIONB3YSI UKOHKY L , Kak mokazaHo Ha Pucynke 15 B). 3amomMHuTE, OJTHAKO,
410 310 Oynetr HeappexruHo ams I1I1.

4. 3nech OyaeT MoKa3aHo, YTO KOPOTKHM MPOBOA, coeNMHEHHBIN ¢ BbiBogamu (Pucynok 15 6)
COBEpILIEHHO He 00s3aTeseH. DaKTUYeCKH, METKH MOYKHO ObLIIO HAHECTH MPSIMO HA BBIBOJIBI.

5. JaBaiite caemaeM 3TO Ha CIEAYIONIEM JTale€ M MNPEANOJIOKUM, YTO y BaC HMEETCS
4yeTBepThIld pazbeM P4, MapKkupoBKa BBIBOJOB KOTOPOTO Mo4yemMy-To HeMHoro ominyaetcs (bl, b2,
b3, b4). Ceituac Mbl XOTUM COEIMHUTH LIMHY a C MIWHOM b KOHTaKT K KOHTaKTy. Tenepb Mbl XOTUM
caenarb 370 6e3 UCHOIb30BaHUS MApKHUPOBKU BBIBOJIOB (KOTOpas Tak)Ke BO3MOXKHA), a MCIIOJIb3Ys
MApKUPOBKY LIMHBI C OTHOW METKOM JJIS IIUHBI.

6. [Togkmtounte U npomapkupyite P4, ucnonb3ys MeToj HaHECEHUST METOK, ONMCAHHBIN
Beime. OOo3HaubTe BEIBOABI bl, b2, b3 um b4. Ilogkmounte BhIBOABI: Pa3mecTHThL BBOJI

MPOBOHUKA B LIUHY, UCIIOIb3YsI UKOHKY = U Pa3mMecTuTh IIMHY, UCTIONB3YS HKOHKY L , CM.
Pucynok 15 1).

7. ITomectuTe MeTKy (HaxkmuTe KiaBumny 1) Ha muHy pasbema P4 u HazoBute ee b[1..4].
8. [TomecTHTe METKY (Ha)XMHUTE KJIaBUILY |) Ha MpenbITyNIyI0 IIMHY a U Ha3oBUTE e a[l..4].
9. Uto6et coeauauTh muHYy a[l.4] ¢ wmmHOW b[l..4], wucnomp3ys MmHHY, HYXHO

BOCIIOJIb30BaThCA KHONKOM Pa3zmecTUTh HIMHY 1" .

a) 0) B) r)

Pucynok 15 Coeaunenue nmpyu nomMouiy muH
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10. Ilpu coequHeHuM IBYX IIUH BMECTE, BbIBOA al OyaeT aBTOMAaTHUECKH COETUHEH C BBIBOIOM
bl, a2 Gynet coeauneH ¢ b2 U T. 4., pUCYHOK 15 T) MOKa3bIBaeT, KaK BBIMISAUT KOHEUHBIA PE3YIIbTAT.

[NPUMEYAHMUE: Onepauus IloBropuTh nocijiegHee AeicTBHe, BbI3BAaHHAS HAXKATUEM KJIABUILU
Insert, MoxxeT OBITH BeCbMa YCIICIITHO TIPUMEHUMA TIPH ITEPUOANICCKH TIOBTOPSIOIIUXCS JCHCTBUSIX.
Hanpumep, kopoTkue mpoBojaa, COETUHEHHBbIE CO BCEMHU BbhIBoAamMu Ha Pucynke 15 06), B) u 1),
MOTYT OBITh Pa3MEIIEHBI C HMCIIOJIb30BAHUEM JTOW omnepanuu. M3yunTe, Kak IMMOJIB30BATHCS ITOU
omiuel, TOTOMY 4TO OHa caenaeT ucnonb3zoBanue KiCad nerye.

11. Omnepanus IloBropuTh mnoOCJIeqHee aelicTBHe, BbI3BaHHAs HaxarueMm KiasBumu Insert,
MOKET OBITh TaK)Ke HIMPOKO MIPUMEHHUMA IIPH CEpUitHOI onepaniiu PazMecTHTH BBO IPOBOAHMKA

B LIHHY, UCIIOJIb3Yysl UKOHKY = .

4 - PasBogka lNeyaTtHon nnartbl

[Tpuno BpeMs BOCHONB30BaThCs (DailloM chucka Lemned, Ui TOro, 4ToObl BBITOJHHUTH
tpaccupoBky IIII. Oto nenaercsa nmpu nomoun nucrpymenta PCBNew.

1. N3 menemxkepa npoektoB KiCad knmukaute Ha nkoHky PCBNew (PemakTop medaTHbIX I11aT)

. Otkpoercs okHo PCBNew. Ecnu BBl monyuute cooOmieHwe 00 omubke, B KOTOPOM
TOBOPUTCS, UTO .brd-daiina eiie He CylecTBYeT, IpourHopupyire ero u kiukaute OK.

2. Haunem BBOI nH(popMmaru o cxeme. Knuknaure Ha nkoHky HacTpolikm cTpaHuubl ﬁE B

BEpXHEN MHCTPYMEHTAIbHOMU MaHenu. YcraHoButTe Pasmep crpannubl A4 1 HaumenoBanme tute
l.

3. Xopomiasi MbICIb — HauaThb C YCTaHOBKHM pa3Mepa 3a30pa M MHMHHUMAaJbHOW IIMPUHBI
JOPOXKKHU (TIPOBOJHUKA), 33/1aB TEM CaMbIM TPeOOBaHHUS K BallleMy MPOU3BOIUTEIIO MEYATHBIX IUIAT.
Boo6me Bel MoxkeTe yctaHoBuTh 3a30p 0.015 u mmpuny gopoxku 0.01. Knukaure Hacrtpoiika
npasua — l[IpaBuiaa npoextupoBanusi. Ilepeiiqute Ha BkiIagky PemakTop kJjaccoB memnei.
N3menute 3Hauenue B nosie 3azop BBepxy okHa Ha 0.0150 u 3nauenue B nosie Llupuna nopoxkn
Ha 0.010 Tak, kak moka3aHo Ha pucyHke 16. Pasmepsl 31ech yKka3aHbl B IIOMMax.

Knacch! usnei:

Sazop| lWupwna gopoxkn| [uametp nepex.oTs. Ceepno nepex.oTe. [uamerp mukponepex.oTs. (BEpno MAKPONepex.oTB.

Default |0.0150 |0.0100 0.0350 0.0250 10,0200 0.0050

| OobasuTs J l Yaanute ] [C,CLBMHyTb Bsepx]

Pucynok 16. PenaktupoBaHue KjIaccoB ILieTIEH.

4. Ilepeiinute Ha Bkiaaaky OOmme npaBMiIa TPOEKTHPOBAHMS U yCTaHOBUTE
Munumanbayw mupudy pgopoxku 0.010. Kiukaure OK, uToOBl 3aduKcHpoBaTh Balin
M3MEHEHUS U 3aKpbITh OKHO IIpaBka npaBuJI NPOEKTHPOBAHUS.

5. Tenepp Mbl OymeM uMnopTupoBarh (Qaitn cnucka uenedl. KiukHUTE HA HMKOHKY

.net
CdopmupoBarh cniMcoOK Heneil - B BEpXHEH MHCTPyMEHTaJIbHOU naHenu. KIMKHUTE Ha KHONIKY

IIpocMoTp (aiijioB cnmckoB neneii, Beibepute tutel.net B auasiore BeiOOpa daiina U KIMKHUTE
IIpounTarh TeKyIMii CIMCOK Hemnei. 3aTeM KIMKHUTE KHONKY 3aKPbITh.

6. Bce koMnoHeHTBI 0TOOpa3sITCcsi B BEpXHEM JIEBOM YTITY, TOJIbKO HaJll cTpaHulel. [Ipokpyture
KOJIECO MBIILIKU BBEPX, €CJIM Bbl XOTUTE UX PACCMOTPETb.
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7. BLI6CpI/ITe BCE€ KOMIOHEHTHI MEIIIKON M NepEeMECTUTEC HUX B CCPCAHMHY ILIATHI. HpI/I
HCO6XOI[I/IMOCTI/I, BbI MOXKCETC OTO6paSI/ITB X KPYIOHBIM IUIAHOM W YMCHBIIWTH KOMIIOHCHTBI BO
BpEMs ICPECMCIICHU .

8. Bce KOMITOHEHTBI CBSI3aHEI MMOCPEACTBOM I'PYIIIbI TOHKHUX JIMHUN COGZ[HHGHI/Iﬁ, Ha3bIBA€EMbIX

R
HC MPUCOCAMHCHHBIMH CBA3IMU (mtsnest). y6eI[I/ITCCB, YTO KHOIIKa CKprTb BCE¢ CBfI3HU
Haxkara. Takum O6p330M BbI MOXCTC YBUJCTH JIMHUHU, CBA3BIBAIOIIIUC BCC KOMITIOHCHTEI.

I[TPUMEYAHME: BcerubiBaromasi KOHTEKCTHAsl IIOACKAa3Ka HMMEET IPOTHBOIIOJIOKHBIM CMBICII,
Oyay4u Ha)aToil, 3Ta KHOIMKa, KaK HU CTPaHHO, OTOOPa’KaeT BCE CBSI3U.

9. Bbl MokeTe mepeaBUHYTh Ka)XIbli KOMIIOHEHT, 3aBUCHYB HaJl HUM KypCOPOM U Ha)KaB
kiapuiy g. Kinukuaure Tam, rae Obl BbI XOTEIN €ro pa3MecTuTh. [lepeBUHBTE BCE KOMITOHEHTHI TaK,
YTOOBI MUHUMHU3HPOBATh YHUCIIO MepeceueHuid coenuHeHuit (Pucynok 17).

[TPUMEYAHMUE: Eciu BMecTo nepeTacKuBaHUSI KOMIIOHEHTOB (KJIaBHILA g) Bbl IIEPEABUHETE UX,
UCIOJIB3Ysl KJIABHILY M, IOTOM Bbl 3aMETUTE, YTO YTPATUIIM IPOBOAHBIE COEAUHEHMS (TO K€ caMoe
IIPOUCXOIUT B peAaKkTope cxeM). T.0. ucnomnab3yiTe Bcerja OO0 IEpeTacKuBaHusl (KJIaBUIIa g).

- MYCONN3
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Pucynok 17 Pazmemenue momyineit

10. Ecnm cBa3u ucuesny, win U300pakeHHE Ha SKpaHe MOJIYYMIIOCH 3allyTaHHBIM, KIMKHUTE
npaBoii kHonkoi U BbIOepuTe IlepepucoBarhb. 3ameTsre, YTO OMH KOHTAKT 100-0MHOTO pe3ucTopa
COEIUHEH C IIEeCThIM BbIBOZOM KoMmoHeHTa PIC. Oro pe3ynbrar HCIONB30BaHUS METOIA
MAapKUpOBKH, IMPUMCHCHHOTO IIpU COCAMHCHHHN KOHTAKTOB. Metku ugacTto MMPEATIOYTUTCIIBHEC
peasbHBIX IPOBOTHUKOB, IOTOMY YTO OHH JIENAIOT cXeMy OoJiee akKypaTHOM.

11. Tenmepp Mbl NOCTPOUM KOHTYp mnedarHoM 1matel. Boibepute KouTyp mnuarsl u3
BBINIA/IAIOIIET0 MEHIO B BEPXHEHW HMHCTPYMEHTalbHOM naHenu. Knuknute Ha ukoHKYy /loGaBHTH

+'

rpaduyeckne JMHMHM WM IOJMIOHBI *° B NpaBoil MHCTpyMeHTanbHOI nanenu. Ilposenute
JUHUIO TI0 KOHTYPY IUIATHI, KJIMKas B KaKJOM YIUIy M He 3a0yAbTe OCTaBUTh HEOOJNBIION 3a30p
MEX/1y 3€JI€HBIM KOHTYPOM U KOHTYPOM IMEUaTHOM IUIAThI.

12. ﬂanee MNOAKJIIFOYMM BCC IIPOBOJA, KPOMEC 3a3CMIJICHHA. @aKkTUYEeCKd MBI COSIUHHM BCE
3a3CMJIAIOIIUEC ITPOBOAHHUKU B OOWH, c061/1pa5101> HCIIOIB30BaTh «3EMJISTHOM CHOP’I, paCHOJIO)I(eHHBIfI
Ha H)KHEM MCIHOM CJIOC IJIAThI (HaSBIBaeMOM Back).

13. Tenepb MBI JOMKHBI BbIOpaTh, HA KAaKOM MEIHOM CJIO€ MBI XOTUM paboTarh. Bribepure
Front u3 BeITIaaronero MeHO B BepXHel HHCTpyMeHTanbHOM maHenu (Pucynok 18). DTo BepxHuUid
MEJHBIN CIION.
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. Front (PgUp) b
Front {PgUp)
{ M Back (PaDm)
. Adhes_Front
B ~dhes_Back
Il scldr_Front
[ scldp_Back
[ siks_Front
W siks_Back
[l Mask_Front
. Mask_Back
I:‘ YHeprém
B <ovmerTapin
S [ Ecoi
I:‘ Eco2

[] KorTyp nnaTe

Pucynok 18 Bb160p KOMIOHEHTHOTO €105

14.  Ecnwm BblI pemmre, K npumepy, caenats 4-cnoiinyto I1I1, Beioepute HacTpoiika npaBua —
Hacrtpoiika cioeB u usmenute Meansblie ciiou Ha 4. B tabnune Ciaou Bbl MOXKETE Ha3BaTh CIOU U
peluTh, s 4ero OHM OynyT MCIOJB30BaThCSA. 3aMEeThTE, YTO 3TO OYEHb YJOOHO 3a/1aTh, ClEJIaB
BBIOOp C TOMOII[BI0 MeHIO [ pynnupoBKa cJjioes.

15. Kinuxaure Ha ukoHKy /l00aBHTH NOPOKKHM H IepexodHbIe OTBEPCTHS A Ha IpaBou
MHCTpyMEHTAIBHOU naHenu. KnukHure Ha BeIBOA 1 OoT JI M mpoBenure NOpOKKY K KOHTAKTHOM
wiomanke R1. J[BOWHBIM KIMKOM YCTaHOBHUTE TOYKY, IZle NOpokKa 3akoHuuTcs. [lupuna stoi
NopoxKH mo-yMmonuyaHuto Oyrmer 0.203 mMM. Bbl MoXeTe HU3MEHUTh IIUPUHY JOPOXKKH U3
BBINAJJAIOIIEr0 MEHIO B BEpXHEH MHCTPYMEHTalbHOM mnaHenu. OOpaTure BHMMAaHHUE, 4TO IIO-
YMOJIYAHUIO JOCTYIHA HIMPUHA TOJIBKO OAHOM JOPOXKKH (PUCYHOK 19).

Track 0.203 tm = || Via 0.889 MM = put H |CeTra 0.633 fus’

Pucynoxk 19 3ananue mmpuHbl JOpOXKKH

16.  Ecnm BbI 3axoTuTe N00AaBUTH 3HAYEHMSI IIUPHUHBI JUIsl OOJIBLIETO YMCIa APOXKEK, MPOUIUTE
Hacrpoiika npasua — IIpaBuia npoexktupoBanusi — O0mmue npaBu/ia NpoeKTHPOBAHMA U B
IIPaBOM HHMYKHEM YIUIy 3TOTO OKHa J00aBbTE JH000E APYroe Hy:KHOE BaM 3HAYEHHUE IIUPUHBL 3aTeM
Bbl MOXET€ M3MEHHUTh 3HAYCHMs IIUPUHBI JOPOXKEK M3 BBINAJAIONIIET0 MEHIO BO BpPEMs Pa3BOJIKU
Bauiei miarsl (Pucynok 20).

Ocobble AopoHKN:

Lupuna

Dopomwxa 1 |0.0100
Dopoxxa 2 |0.0200
HOopomxa 3 |0.0500
Dopoxka 4 0.02800
Hopoxka 5 |0.1000
Dopoxka 6 |0,1500
Dopoxka 70,2000

Pucynoxk 20 3ananue 3Haue€HUH MHUPUHBI JOPOXKEK

17. B kadecTBe anpTepHATUBEI, BBl MOkeTe n00aBuTh Kiacc memu, B KOTOPOM 3aJaJHTe DS
onuuid. [Ipoiinure Hacrtpoiika npaBua — [IpaBuwia npoekTtupoBanus — PexakTop kiaccos
ueneii u 100aBbTE HOBBIM KJacc C Ha3BaHWEeM power. M3Menute mmpuHy MOpoKku ¢ 8 mil
(orobpaxaetcs kak 0.0080) Ha 24 (orobpaxaercsa kak 0.0240). Jlanee nob6aBwTe Bce, kpome ground

19



B KJ1acc power (BbiOepute Ilo-ymo1uaHuIo cieBa 1 power CIpaBa M BOCHOJIb3YHTECh CTPEIKaMH.)

18.  Ecnum Bbl XOTUTE U3MEHUTH pa3Mep ceTKH, BbinoiHuTe IlpaBblii kauk — BbiOop ceTku.
VY6enutbcs B BBIOOpE TMOAXOMAIIETO pa3Mepa CETKM MOXXKHO [0 MM [0CJe pa3MeIleHUs
KOMIIOHEHTOB U COEIMHEHHMSI UX JOPOKKAMHU.

19. Ilpumem, nHampumep, yto 0.8-MMm kommoHeHT BGA wumeeT paccTtossHM€ OT KOHTaKTa J0
koHTakTa okoyio 30mil (0.8MM) u ObUTO OBI MOXBaJBLHO MPHU TPACCHPOBKE 33JaTh pa3Mep CETKH S5
mil.

20. IloBropuTte 3TOT mpouecc 10 TeX MOp, MOKa BCE MPOBOJHUKHU OyAyT pa3Bell€HbI, UCKIIIOUast
TpeTuit BeiBo J1. Bama tutara Oyzet BBITTISACTH Tak, Kak Ha Pucynke 21.

__MYCONNI
V.CC ¥ . INPLTE2R, k G N D

Pucynok 21. [IpoBenenne 1opokeK Ha KOMIIOHEHTHOM CTOPOHE TIJIaThl

21. JlapaiiTe Temepb MpoBemeM IOPOXKKY 1o obOparHoit cropone PCB — cropone wmemu.
Bri6eputre Back u3 BhInagaromero MEHIO B BEPXHEW MHCTpyMEHTalIbHOW maHenu. KimukHuTe Ha

UKOHKY /I00aBUTH TOPOKKH M MepexoHble 0TBePCTUS 1‘. HapucyiiTe 10pokKy OoT KOHTakKTa 3
J1 k xontakty 8 Ul. Ha camoMm pnene He 00s3aTe€IbHO HCHOJIB30BaTh JJS TOTO CIOW  3eMIU
(ground). OGparuTe BHUMaHHE, KaK U3MEHUJICS LIBET JOPOKKHU.

22. Ilpoiigute oT BhIBOAA A K BbIBOAY B, m3mensisi ciioii. Pazmenias orsepctue B npoiecce
MIPOBEICHUSI JJOPOXKKHU, MOKHO CMEHHUTH €0 Meau. Bo Bpems npoBeneHus JOPOKKHU 110 BEPXHEMY
CJIOI0 MEIW KJIMKHUTE TPaBOM KHOMKON M BbiOepuTe PasmecTuTh oTBepcTHe (PucyHok 22) mmm
IIPOCTO HAXXMUTE KJIABHUILY V. DTO MO3BOJIUT MEPEHTH BaM Ha HWKHUM CJIOW, TOTZA Bbl CMOXKETE
3aKOHYUTh JOPOXKKY.

% OTMeHa

W’ SEKOHYMTH OOpPOHKY End

Pucynok 22. CmeHa ciiosi pa3MeleHueM MePEeX0JHOTO OTBEPCTHUS

23. KOFI[a BbI 3aXOTUTC MMPOBCPUTHL OTACIIbHYIO CBA3b, KIIMKHUTC HAa MKOHKY IToacBeTka nmenu

frs Ha MpaBod HMHCTpyMeHTalbHOM maHenu. Knukaute Ha BbIBOA 3 J1. Cama aopokka U Bce
COC/IMHECHHBIE C HEM KOHTAKTHBIC IUIOMIAIKU TTOJICBETATCS.

24, Tenepb Mbl COEAUHUM 3eMJITHOUM cliod co BcemH BbiBogamu GND. KinkHHTE Ha MKOHKY

i
o0aBuTH 30HBI B IpaBOM MaHEIM HMHCTPYMEHTOB. Mbl cobupaeMcs BBIYEPTUTH
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NPSMOYTOJIBHYIO JIOPOXKKY I10 KOHTYPY IIIaThl, MOATOMY KIMKHUTE Tyda, Ie Obl BBl XOTEIH
PasMECTUTL OJWH U3 YIJIOB. B mogBuBmemcs Auanore yCTaHOBUTC COCZ[I/IHCHI/IC KOHT. ILJI. B
Tepmopasrpyska u Hakion koHTypa B 11000 1 knukaute OK.

25. IlpoBeauTte JOPOXKKY MO KOHTYPY IJIAThl, KJIMKas B KaXJIOM YLy NP MOBOpoOTe. J[BOWHBIM
KJIMKOM 3aKOHUYUTE Ball NMPSIMOYToJIbHUK. [IpaBbIM KIMKOM BHYTpU OOJACTH BbI BBINOJHSETE
HEMOCPEACTBEHHO TPAcCCUPOBKY. AKTHUBU3UPYHTE KOMaHIy 3ajJUTh W Nepe3ajJMThb BCe 30HBI.
[Inara OyneT 3amojHeHa BHYTPH 3€JI€HBIM LIBETOM M ITPUOOPETET BUA MPUMEPHO KaK Ha pUCYHKE 23.

420508k g
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Pucynox 23 BrinonHenue 3a1uBKu

26. 3amycTUTe TPOBEPKY TMpaBWUI NPOCKTHPOBAHUSA, KIUKHYB HAa UWKOHKY BBINOJHUTH

NPOBEPKY NPABUJI NPOEKTHPOBAHUSA L 4 B BEpXHEW MaHenn HHCTPYMEHTOB. OMUO0K HE JTOIKHO
obiTh. Knukaute Ha He moacoenmHennl. He mMOACOCTUHEHHBIX JOPOXKEK HE JIOMKHO OBITh.
Kimkaute OK, uto6b1 3akpbiTh quanor Kourposs DRC.

27.  Coxpanute Bam ¢aiin, k1ukHyB @aiia — Coxpanuts. [lomoOyiiTecs Bameil miaroii B 3D-
Buze. Kimukaute Mpocmorp — 3D Bua (Pucynox 24).

Pucynok 24 O6beMHOE NpeACTaBIEHUE IEYaTHOM MJIaThI.
28.  IleperackuBas MBIIIKY BOKPYT, BBl MOXETE IIOBOPAYUBATh MIEYATHYIO ILIATY.

29. IIpoexktupoBaHue IUIaTHl 3aKOHYEHO. UTOOBI OTIPABUTH €€ B MPOU3BOACTBO, BbI JIOJKHBI
co3narb Bce Gerber-daitnbl.

Cos3paHue Gerber-channoB

Pa3pa60TaB IJ1aTy, Bbl JOJIZKHBI CO31AaTh Gerber—(fpafmbl I KQKA0ro CJod U OTIIPaBUTh UX
Ha HpCI[HOqHTaeMBIfI BaMM 3aBO/I IICYATHBIX IJIAaT AJIA U3TOTOBJICHUS.

1. U3 KiCad otkpoiire PCBNew u 3arpy3ute Bainy 1iary, KJIMKHYB Ha HKOHKY !

2. Knuknure daiin — UYeprurb. Bribepute Gerber, kak ¢opmar depueHuss u BbIOEpHUTE
TarKy, B KOTOpPYIo OyayT nomenieHsl Bce Gerber-gaitis.

21



3. Ha PI/IC}/HKC 25 MMpeaACTaBJICHLBI BCE CJIOHU, KOTOPBIC BaM HYKHO BBI6paTL JJIA U3TOTOBJICHUA

THNMYHOM JABYXCIIOMHOW IEYaTHOW ILJIATHI.

Ha3zganwue cnos kicad XapakTepucTHKa Pacmmpenue Gerber-gaiina
Copper (coii Mean) Hwxuuii cioit .GBL
Component  (KOMIOHEHTHBIH | BepxHuii cioit .GTL
CIJION)
SoldP_Cmp Bepxuwii coii nasuibHON .GTP

HaCThI
SilkS Cmp Bepxnuii cioii Tpadapeta .GTO

menKorpadun
Mask Cop Hwoxuuii cinoit macku npuniost | .GBS
Mask Cmp Bepxuuii cnoii macku npumnost | .GTS
Edges Pcb Croit kpoMkH (KOHCTpyKTHBa) | N/A

Pucynok 25 Cnoun nByxcroponneit 111

4. [Tpomomxkute, KMMKHYB Ha KHOTIKY YepTuTh. 151 MpocmoTtpa Beex Bammux Gerber-¢aiimos,

npoiinute B Menemkep npoekroB KiCad u ximkHute Ha ukoHKy GerbView (mporpamma

npocmotpa Gerber-daiinor). Knukaute na ®aiia — 3arpy3uts Gerber-¢aiin i KIUKHUTE Ha
GERBER

UKOHKY . 3arpysstcs Bce cozgannbele Gerber-paiinel oguH 3a gpyrum. OOpartuTe BHUMaHKE, KakK
0TOOpakaeTcst MX PacIoIOKeHUE - OIUH MTOBEPX JIPYTOTo.

5. Hcnonp3yiite MeHIO crpaBa, 4TOObl BBIOPATh/OTMEHHUTH BBIOOP OTOOPa’KaeMOTO CIIOA.

BHumarenbHO mpoBephTe KKIBIN CIIOM, TMPEXKIe YeM OTMPaBUTh UX HA Mpou3BoACTBO (PucyHok
26).

b £ 055

Pucynox 26 IIpocmotp Gerber-aitioB u anepTyp 3aCBETKH TOMOJIOTHH TUIATHI

6. Cozpnaiite @aiinn cBEpJIOBKM CKBO3HBIX OTBEPCTUH IUIaThl, CHOBA npoiias B PCBNew ®aiin
— Yepturts. Beibepure knonky Co3narhb ¢aiin cBepsaoBku. HacTpoiiku mo-yMomyaHui0 — 3TO
OyzeT To, 4TO HAJO.

ABTOMaTU4yecKas TpacCUpOBKa C NOMOLWbLIO CBOOGOAHOro TpaccUpPOBLUMKA
FreeRouter

TpaccupoBKa IIaThl BpYYHYIO — 3TO OBICTPO H YBJIEKATEIHHO, OJHAKO JJIS TUIAT C OONBITUM
YUCJIOM KOMIIOHEHTOB BBl BO3MOXKHO 3aXOTHUTE BOCIIOJIB30BATHCS  ABTOTPACCHPOBIIMKOM.
3anmoMHHTE, YTO BBl CMOXKETE CHayaia pa3BecTH Hamboliee OTBETCTBEHHBIE TPACChl BPYUYHYIO, a
3aTeM BBI3BaTh ABTOTPACCHUPOBIIHMK, YTOOBI JI0/€NaTh CKy4HBbIe (PparmeHThl. B ero 3amady Oymer
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BXOJIUTh TPOKJIAIKa TOIBKO HE pPa3BEACHHBIX Tpacc. 37ech Mbl OylIeM HCIOIb30BaTh CETEBOM
aBroTpaccupoBiink  FreeRouter u3 freerouting.net, Bocnpuanmarommii onucanue 111 Ha s3pIKe
Specctra DSN.

1. N3 PCBNew xnukautre Ha ®aitn — Ikenopt — Specctra DSN u coxpanute ¢aiin B
¢dopmare *.dsn. 3arem knukHure Ha HMHcTrpymenThl — FreeRoute. OTtkpoercs MeHo ¢
HECKOJIbKUMH OIIUSMH, KIMKHUTE Ha KHONKY 3amyctuTh FreeRouter wepes Java Web Start.
OTBenuTe Ha 3TO HECKOJIBKO CEKYHJ (BbI JOJDKHBI HMOAKIIIOUUTHCS K MHTEPHETY) U OTKPOETCS
maBHoe OKHO FreeRouter. Kiunknute Ha kHOnKy OTKpPBITH Balml CcOOCTBEHHbIH NPOEKT,
npocMoTpute *.dsn Qaiin u 3arpys3ure ero.

2. FreeRouter mmeer HECKONBKO (YHKIUH JUIsi pydyHOW M aBTOMAaTHUYECKOW TPACCHPOBKH,
kotopbix y KiCad Her. FreeRouter paboraer B /1Ba OCHOBHBIX 3Talna — BHa4ajle TPAaCCHPOBKA
IJIaTel U 3aTeM ee ontuMmusanus. IlonHas onTuMu3anus 3aHMMAeT MHOTO BPEMEHH, OJHAKO BBI
MOXXET€ OCTAaHOBUTH €€, KOIjla BaM MoTpedyeTcsl.

3. Bbl MOkeTe HayaTh aBTOMAaTHYECKYIO0 TPACCUPOBKY, KIMKHYB Ha KHONKY Autorouter Ha
BEpPXHEH MHCTPYMEHTalbHOM maHenu. B craTycHOll cTpoke oToOpakaeTcss MH(OpMaIMs O Xo1e
BBITIOJIHEHHS TIpoliecca TpaccupoBku. Ecnm uncno npoxonos (Pass) momywaercst 6omipme 30, Bamra
IUIaTa BEPOSATHO HE CMOXET ObIThb OTTPacCUpOBaHAa 3THM TPACCUPOBIIMKOM. CHIIbHEE pa3HECHTe
Balllki KOMIIOHCHTBI WJIM JIy4YlIi€ HUX PA3BCPHUTC H MOTIBITAMTECh CHOBA. HGHB BpaliCHud U
pa3MeleHHUsT KOPILyCOB KOMIIOHEHTOB B TOM, YTOObI YMEHBIIUTh YHUCIIO IEPEeCEYeHUN JMHUN
COCIMHECHUM.

4. HaaB 71€Byt0 KHOIIKY MBIIIKH, BBl MOXKETE OCTAaHOBUTH aBTOMAaTHYECKYIO TPACCUPOBKY U
ABTOMATHMYECKH HauaTh MPOLECC ONTUMH3aluuu. Elle OAuH JEeBbIM MIETYOK OCTAHOBUT IMPOIECC
ONTHMHU3ALMUA. DTO €CIM BaM B CaMOM Jelie HY)KHO OCTaHOBUTBHCS, HO OyAeT Jydlle, €Clid Bbl
JaIUTe BO3MOXKHOCTh 3aKOHYHUTH PadOTYy.

5. Knuknute B meHto File — Export Specctra Session File u coxpanure ceccuto pa3Boaku
IUIaTHI C paclupeHreM *.ses. BaM 1eHCTBUTEIBHO HE HYXKHO COXpaHATh (aitn npasui FreeRouter.

6. Bepuurecr B pemakrop PCBNew. Bol MokeTe MMIIOPTUPOBATH TOJIBKO YTO Pa3BEICHHYIO
iary, K1MkHyB Ha MHcTpymenTsl — FreeRoute, 3areM Ha kHonky OOpaTHbIii mMnopT gaiiaa
Specctra Session u coxpanuB Baml *.ses ¢ain. Ecnu kakas-HUOyIb pa3BelieHHas Tpacca BaM He
HPaBUTCS, Bbl MOXKETE YJAJIUTh €€ U MNEepeTpacCcUpoBaTh 3aHOBO, MCMONIB3ys KiaBuily Delete u

"

WHCTPYMEHT TpacCUpoBKU Jl00aBUTH [J0POKKHM M IepexoJdHble OTBEPCTHS
PacroioXKeH Ha IPaBOil MHCTPYMEHTAIbHON NaHEIIH.

, KOTODBIi

5 — Co3gaHue cxeMHbIX KOMnoHeHTOB B kicad

WNHorna KOMIOHEHTa, KOTOpPBI BBl XOTeNM Obl pa3MEeCTUTh Ha Ballel cxemMe HeT B
oubmmorekax KiCad. 310 coBepiieHHO HOpMaJIbHO U HE SABJsETCS MOBOJIOM s OecrokoiicTBa. B
ATOM paslenie Mbl PACCMOTPUM, KaK MOXHO OBICTPO CO3[aTh CXEMHBIH KOMIIOHEHT, HCIIONb3Ys
KiCad. Ognako 3amoMHUTE, YTO BBl Bcerja Moxere rnouckath komnoHeHTsl KiCad B uHTepHeTe.
Hanpumep 31ech: http://per.launay.free.fr/kicad/kicad php/composant.php

B KiCad KOMIOHEHT — 3TO TEKCTOBBIN (parMeHT, KoTopblii HauuHaetcsi ¢ DEF u
3akaHuuBaercss Ha ENDDEF. Onun win 0Oornee KOMIIOHEHTOB OOBIYHO pPAacCHONOXKEHbI B
oubnuoreyHoM aiine ¢ pacmupenuem *.lib. Ecnu Bel xoTuTe 100aBUTH KOMIIOHEHTHI B
OoubnuoTeyHsbli (aii, BbI TOJKHBI HCIIOJIL30BaTh TOJILKO KOMaH bl Beipe3ars 1 BeraBuTh.

1. I[J'IH CO3JaHus HOBBIX KOMIIOHCHTOB MbI MOXXEM HCIIOJIb30BAaTh PenaKTop onoImoTeK (‘laCTB
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EESchema). B manke Hamero mpoekra demol npaBaiite cozmanum manky library. B Hee Mbl
MIOMECTHUM HaIll HOBbIM OnbmmoTeunslit gaitn myLib.lib, kak TonbKO CO3/1a1MM HOBBIM KOMIIOHEHT.

2. Tenepb MBI MOXEM HayaTh co3faHue Hamero HoBoro kommoHeHTa. M3 KiCad 3amycture
EESchema, xnukHute Ha uKoHKY Pemakrop 0m0JmoTek — co3JaHHe M peAaKTHPOBaHUe

KOMIIOHEHTOB w U 3aT€M KIMKHUTE Ha MKOHKY Co31aTh HOBBIH KOMIIOHEHT 5 | TosBures
okHO CBoiicTBa kommnoHeHTa. Ha3zoBem HOBBIM kommnoHeHT (Mmsi kommoneHTa) MYCONN3,
O0o3nayenue no ymonruanuio J, KonuvecrBo 3nemenToB B kopmnyce 1. Kimkaure OK. Eciu
nosiBUTCS npenynpexaenue, kinkaute OK. Ha aTom sTane KOMIOHEHT MpecTaBiIeH TOJIBKO CBOEH

MeTkod. JlaBaiite q00aBUM HECKOJIBKO BBIBOMOB. KiukHuTe Ha WKOHKY J[l00aBHUTH BBLIBOJ
R

o— . .
KOMIIOHEHTa ' Ha MpaBoil MHCTPYMEHTANIbHON MaHenu. Pa3mecTuTe BBIBOJ JIEBBIM KIUKOM B
LIEHTpE JHCcTa cxeMbl, HO HIke MeTkn MY CONN3.

3. B nossuBmemMcs okne CpoiicTrBa KOHTakTOB yctaHosure Mmsa BbiBoga VCC, Homep
BbIBOAA | 1 DuexkTpuyeckuii Tun Boixon nutanus (Pucynok 27). 3arem knukaute OK.

Wma BoiBOAE: "\;'CC | Pasmep wpudTa MMEHM: E-EI.DED .nloﬁnbl
Homep Bbisoaa: 1| Pasmep wpndTa HoMepa: ;D.DSD TD.IOﬁNbI

OpueHTauma: | Bripaso | Omana: |0.300 aHoitMel

SNeKTp. THM: Brixon muTaHUA w

ObosHaueHme: | MuHMA w

Sharing 1
[ shared by all parts in companent = V C C

[ shared by all body styles (DeMorgan)

Schematic Properties
BuanmMeii

[ O H OTMeHa ]

Pucynok 27 3aganue cBOMCTB BbIBOJA JIEMEHTA

4. Pacnonoxute BBIBOJ B TOM MeECTE, i€ ObI BBl XOTENH €r0 pasMECTHTbh — IPaBee U HIDKE
METKH.
3. [ToBTopuTe 1maru pasmernieHus BeiBoAoB. Ha stor pa3 Ums BbiBoga Oyner INPUT, Homep

BbIBO/Ia OyzieT 2, DiieKTpudeckuid Tun Oyaet Bxox muranus.

6. [ToBropuTe maru pasmenieHus BbIBoJoB. Ha 31oT pas Mmsa BeiBoaa Oyner GND, Homep
BbIBO/1a Oyzner 3, DiexkTpuuyeckuid Tun Oyner Bbixoa muTanusi. PacronoxuTe KOHTAKThI OJUH
Haja npyruM. Metka ¢ umeHem komrnoHeHTa MYCONN3 Oyner B LIEHTpe CTpaHMIBI (Tam, Tae
MePECEKAIOTCs CUHUE JIUHUN).

7. [lanee Hapucyiite KOHTyp KOMIOHEeHTa. KinukHuTe Ha MKOHKY J[00aBMTH NMPSIMOYTOJIbHHUK
I:I. MBI XOTMM HapuCOBaTh NPSMOYTOJIBHUK Cpa3y 3a KOHTAKTaMH, Kak Moka3aHo Ha Pucynke 28.

UroObl caenarb 3TO, KJIMKHHUTE TyAa, IJE€ Obl Bbl XOTENM PACHOIOXKHUTH JIEBBIM BEPXHUI yron
MIPSAMOYTOJIbHUKA.

L vee
—2 1 iNpuT
3_f6np

Pucynox 28 Co3nanne OMOIMOTEYHOTO KOMITOHEHTA
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Knukuute cHOBa TyHAa, I71C OBI BbI XOTEIIH PAacCIIOJIOXKUTDH HpaBLIf/'I HIDKHUH yroj nupsiMOyroJIbHHUKa.

8. Coxpanute KOMIIOHEHT B Baiell Oubnuoreke myLib.lib. Knukaute Ha ukonky CoxpaHMTh

TeKylIHii KOMIIOHEHT B HOBOW OHOJMOTEeKe D{J , mpoitnure B manky demol/library/ u coxpanure
HOBBIN OnOIMoTeYHBIN (hait ¢ umeneMm myLib.lib.

9. [Tpotinure Hactpoiiku — bubaunorexka u nod6assre demol/library B Ilosb3oBaTenbckue
nyTu noucka u myLib.lib B ®aiiyibl 0M0JIMOTEKH KOMIIOHEHTOB.

10. Knuknaurte Ha ukoHKy Bb16op paGoueii 6mbanoTexku [L] . B okne BpiOparh OuO1HOTEKY
kiukHUTEe Ha myLib u xnukaute OK. OOpartute BHUMaHMe, KaKk B Ha3BaHUU OKHa O0TOOpa3uiach
TEKyIIast UCIoIb3yemMas OnbnnoTeka, craBiias Teneps myLib.

y y £
11. Knukaure Ha nkoHKy OOHOBHUTH TeKyIIMi KOMIIOHEHT B TeKyuleid OmOjmorexe r’ B
BEpXHEN MHCTpYMEHTaIbHOH nmanenu. CoxpaHuTe BCEe M3MEHEHUs, KIMKHYB Ha UKOHKY COXpaHHUTh

TeKyIIYI0 OMOJIMOTEKY HAa JTHUCK rg B BEpPXHEW MHCTpyMEHTAJIbHOW maHenu. Kimkuure da B
MOSIBUBIIEMCS MpeAynpekaatoneM coobmeHny. HoBBIT KOMIOHEHT TOTOB M JIOCTYIIEH B
OuOMHMOTEeKE, HA3BAHUE KOTOPOU OTOOpakaeTCsl B CTaTyCHOM CTPOKE OKHA.

12. Teneps Bbl MOXKETE 3aKPBITH OKHO PegakTopa 0m01MoTeKH KOMIOHEHTOB. Bo3Bparurech B
okHO PenakrTopa cxembl. Bamr HOBBIE KOMIOHEHT OyAeT AOCTYNEH BaM Tenepb W3 OMONIHOTEKH
myLib.

13.  BsI MoxeTe caenaTh eme ofuH Oubnuoreunsii gaiin file.lib ¢ no6aBnennem mapupyra
oubmuotexe. 113 EESchema npoiiaure Hacrpoiiku — budiauoreka u 1o0aBbTe: MapupyT K Hel B
IMonb3oBaTebCKMeE MYTH MOUCKA 1 TOT (paiin B Maiijibl OUOIMOTEeKH KOMIIOHEHTOB.

AKCNOPT, UMNOPT N U3MEHEHNE OMBNNOTEYHbLIX KOMMNOHEHTOB

Bmecro coznanus 6MOIMOTEYHOTO KOMIIOHEHTA C HYJSl MHOT/A JIeT4Ye B3ATh Y)K€ TOTOBBIM U
U3MEHUTH €TO0.

1. 3anmyctute EESchema u3 KiCad, knukauTte Ha nkoHKy PegakTop 0udamoTrexk — co3iaHue

U PeJaKTHPOBAHHE KOMIIOHEHTOB }‘ , KIINKHUTE Ha UKOHKY Bb10op padoueii Oubanorexkn [L]
u BeiOepure OmOmMoTeKy device. KimkHUTEe Ha WKOHKY 3arpy3uTh KOMIOHEHT [IJIf

PelaKTHPOBAHUS U3 TeKyllel 0n0InoTeKH %';: u umnoprupyiitre RELAY 2RT.

o
2. KnuKHUTE HAa NKOHKY JKCIIOPT KOMIIOHEHTa “- , mpoiiauTe B Kartanor library u coxpanure
HOBBII OuOIHoTeuHbIH (aitn mog nmeHem myOwnLib.lib.

3. Bbl MokeTe co3marh 3TOT KOMIIOHEHT W OmbOnmoreka myOwnLib.lib Oymer mocTtymHa Bam
npu noOaBieHun ee B Oubmmoreunsii Mapupyt. M3 EESchema mpoiinute Hacrtpoiikm —
bubauoreka u no6assre: library/ B Ilosib3oBaTesibckue myTu moucka 1 myOwnLib.lib B @aiisibl
OHMOJIHOTEKH KOMIIOHEHTOB.

4. Knuknute Ha nkoHKy Bb10Op padoueit OMOJIMOTEKH [ﬁ B oxne BpiOop OmOauoTexku
kmukHUTe Ha mMmyOwnLib um ximkaute OK. OOparnte BHUMaHWE, Kak B Ha3BaHUU OKHA
oToOpasuiach TeKyllas ucnonb3yemas oubnuoreka, crasmas Tenepb myOwnLib.

3. KnukHurte Ha UWKOHKY 3arpy3uTh KOMIIOHEHT [UISl PeJaKTHPOBAHMSA W3 TeKylleH
i o

O0noéaMoTeKH @» u umnoprupyite RELAY 2RT.

6. Teneppb BbI MOKETE N3MEHUTh KOMIIOHEHT TaK, KAK BaM HPaBUTCH.
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8%
7. Knuknaure Ha nkoHKy OOHOBUTH TeKyIIMii KOMIIOHEHT B TeKylleil 0mOjmoTexe r B

BerHeﬁ HHCTPYMCHTaHBHOﬁ IIaHCIIN. COXpaHI/ITC BCC U3MCHCHH!, KIIMKHYB Ha UKOHKY COXpaHI/ITb

TeKyIIYI0 OUOIHOTEKY HA JUCK ['E B BEpXHEH MHCTPYMEHTAJIBHON NIAHEIH.

6 — Co3gaHune cxeMHbIX KOMNOHEHTOB ¢ nomMmouwbio quicklib

B sTOoM pasnmene mpencTaBieH ajdbTEPHATHBHBIA MYTh CO3AAaHUS CXEMHOTO KOMITOHEHTA
MYCONN3 (ctp. 10), ucnnonb3yst uactpymeHT quicklib u3 uaTepHeTa.

1. OTtkpoiite BeO-cTpanuiy quicklib, mpolias mo ceplike
http://kicad.rohrbacher.net/quicklib.php
2. 3anoaHUTE CTPAHMILY Cenyromen napopmaluei:

Component name: MYCONN3

Reference Prefix: J

Pin Layout Style: SIL

Pin Count, N: 5

3. Knuknure Ha nkoHky Assign Pins (Ha3HaueHune BbIBOIOB). 3alI0JTHUTE CTPAHUILY
cnenyromniei nHhopMarme:

Pin 1: VCC

Pin 2: input

Pin 3: GND

4. Knukaure Ha ukonky Preview it (IIpenBapuTe/ibHBIH NPOCMOTP), U, €CIU Bac Bce
yctpauBaeT, kaukHuTe Ha Build Library Component (Co3narb 0M0JMOTe4YHbINi KOMIIOHEHT).
3arpy3ure ero u nepeuMenyite demol/library/myLib.lib. B 3akoHunnu.

5. [Tpocmorputre ero, wucnons3ys KiCad. M3 wmenemxepa mnpoekroB KiCad 3amycture
EESchema, xnukHute Ha uKOHKY PemakrTop 0m0JMoTeK — cO34aHHEe M peIaKTHPOBAHUE

o

KOMIIOHEHTOB r‘:ﬁ, KJIMKHUTE Ha UKOHKY UMnopT kommoHeHTa -, npoiaute demol/library/ u
BbIOepuTe myLib.lib (Pucynok 29).

; VCC  MYCONN3

III'JUt
—3 lenD R

Pucynok 29. Komnonenr, co3nanssiii B quicklib

6. Bb1 MOXkeTe co31aTh 3TOT KOMIIOHEHT U Besi OnbmuoTtexa myLib.lib OyneTt noctymnaa Bam nipu
nobasnenun B KiCad wmapmpyra k Oubmmoreke. M3 EESchema mpoiinute Hactpoiikm —
Bbubaunorexka u nobaswre: MapmpyT Kk Onbnmoreke B Ilob3oBaTesibckMe MYTH MOMUCKA W ATOT
¢aiin B @aifabl 0UOTHOTEKH KOMIIOHEHTOB.

Kak BBI MOXeTe moragarbCsi, 3TOT METOL CO3JAHMS OHOIMOTEYHBIX KOMIIOHEHTOB MOXKET
OBITh 0COOCHHO A((HEKTUBEH TP CO3/IaHUH KOMIIOHEHTOB C OOJIBIITUM YHCJIOM BBIBOJIOB.

Co3gaHme cxeMHbIX KOMMOHEHTOB C OONbLINM YUCIIOM BbIBOAOB

B pasgene c¢ nasBanueMm Co3zdanue cxemHvlx KOMNOHEHMO8 ¢ nomowvto  quicklib Mbl
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paccMOTpeik, KaK CO31aBaTb CXEMHBIN KOMITOHCHT, HCITIOJIb3YySA MHCTPYMCHT qUICkllb, B3STHIA M3
HHTCPHETA. OJIHaKO BbI HHOT 1A MOXKETEC O6Hap}I)KI/ITI), YTO BaM HYKHO CO31aTb CXEMHBIM KOMIIOHECHT
¢ OOJIBIIIMM YHCIIOM BBIBOJ OB (HCCKOJ'IBKO COTCH BLIBOI[OB). B KiCad sto He MpocCTasd 3aja4a.

7. [IpenmonoxumM, 4TO BaM HYKHO CO3/aThb CXEMHBIM KOMIIOHEHT Jyisi ycTpoiictBa ¢ 50
BbIBOZIaMU. OOBIYHO 3TO MOXHO HapHCOBaTh, HCIONb3Ysl MHOTOKPAaTHOE M300pa)keHue ¢
HEOOJBPIIIMM YHCIIOM BBIBOJIOB, HalmpuMep JBa M300paxxeHUs C 25 KOHTaKTaMu Kaxjoe. Takoe
IIPECTaBICHUE KOMIIOHEHTA MIPENYCMAaTPUBAET POCTOE COETUHEHHUE BBIBOJIOB.

8. HamnyymmM crmocoboM co3MaHus HAIIero KOMIIOHEHTa Oyner wucmonb3oBanue quicklib,
YTOOBI C/CJIaTh JIBa OTACIIBHBIX KOMIIOHEHTA C 25 BBIBOJIAMHU KaXKJIbIH, TIPOHYMEPOBATh UX BHIBOIBI,
UCTIONB3ys CKpUNT Ha Python u B KOHIlE OOBEAMHHUTH WX, MCIONB3Ys KOMUPOBAHUE U BCTABKY, B
onuH, HaunHaromuiics Ha DEF u 3akanuuBatonuiics Ha ENDDEF npoctoit KOMITOHEHT.

9. Hwxe BBl Haliiere mpocToil mpumep ckpurnrta Ha Python, KOTOpbIf MOXXHO HCHONB30BaTh
JUTSI TOTO, 9TOOBI TIEPEHYMEPOBaTh CTPOKY (KOHTAKT) in.txt ¢aiiia B CTpOKy (KOHTAKT) out.txt daiina:

X PIN11-750600300R 5050111 B XPIN26 26 -750 600 300 R5050 1 1|
31mech 3TO CAENAaHO I BCEX CTPOK (KOHTAKTOB) B In.txt aiine:

#!/usr/bin/env python

''"'simple script to manipulate kicad component pins numbering'''
import sys, re

try:

fin=open(sys.argv[l],'r")

fout=open (sys.argv([2],'w")

except:

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

for 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(l) + str(num) + obj.group(3) + str(num) + obj.group(5) +'\n'
fout.write (1ln)

fin.close(); fout.close()

# #

for more info about regular expression syntax and kicad component
generation:

# http://gskinner.com/RegExt/
# http://kicad.rohrbacher.net/quicklib.php

10. Korma BBl coenuHsieTe ABa KOMIIOHEHTa B OJUH, HEOOXOIMMO HCIONb30BaTh PemakTop
oundimorek u3 EESchema, mns mepemerieHus mepBOoro KOMIIOHEHTAa TakK, YTOOBI BTOpPOW HeE
3aKkaH4YMBajCsa Ha ero Bepxy. Ha pucynke 30 BbI HaljeTe MTOTOBBIN OMONMHOTEYHBINA (DAl M ero
npencrtasienue B EESchema.

11.  Ckpunt Ha Python, npeacTaBieHHBIN 31€Ch, SIBISICTCS OY€Hb MOIITHBIM HHCTPYMEHTOM JJIS
YIOPABICHUSIMU HOMEpPAaMU KOHTAaKTOB U METKaMU KOHTAaKTOB. OTMETUM, OJJTHAKO, YTO €CIIU €ro
BO3MOKHOCTEH MaJio, To mojie3eH MoxeT ObITh Regular Expression syntax Ha pecypce
hitp.//gskinner.com/RegExr/.
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EESchema-LIBRARY Version 2.3
camMp

#encoding utf-8 1/2 L 2/2
# COMP —2L ot PINZ |2 26 1oN26 PIN27 |21 o
DEFCOMPUO40YY1FN —3 1 pING PiNG |2 28 1oin28 PiN2g |29
FO "U" -1800 -100 50 H V C CNN —38 1pNg PiNG —8 30 {fpN30 PIN3L —L
F1"COMP" -1800 100 50 H V C CNN —L e Ping 2 321 ez PIN33 33
DRAW —2 {piNg PINLO |10 341 piNas PIN3S |33

11 1 piNid PiNg2 12 36 1oN36 PINZ7 37 &
S 2250800 1350 800 00 O N L3 L pinaz PINLs 1% 38| oinzg PINzY 22—
S -450 -800 450 80000 0 N 15 fpinis PINLG L8 40 oug PiN4L 2L
X PIN1 1 -2550 600 300 R 50 50 1 1 | ol Liie [ T e [
19 foinig piNzo |20 e | b PiNGS |45
X PIN49 49 750 -500 300 L 50 50 1 1 | 20| onii bt |- 99 R e s o
ENDDRAW —23 | 5N23 piN2y 24 48 | pNLg PINGS 29
ENDDEF —25 | pN25 90 | 5Nsg
#End Library

Pucynox 30 bubnnoreunsrii (aitsr 1 n300pa’keHre KOMIIOHEHTA

7 — Co3paHune nocago4HbIX MECT KOMMOHEHTOB

B omnuume oT Apyrux MHCTPYMEHTOB NPOrpaMMHBIX cpeacTB EDA, KOTOpble MCIIONB3YIOT
omu Tun Oubnanorekn, KiCad comepXuT pas3nenbHO CXEeMHOE H300pakeHHEe M BapUaHTHI
nocagounoro mecra. Painsl KiCad c¢ pacmmpenuem .lib comepikar cxemHble H300pakeHHs, a
daiinel ¢ pacmmpenueM .mod coaepxkar nocajgounbsle Mecta i Moaynu. CvPcb ycrnemHo ctaBuT B
COOTBETCTBUE ITOCAIOYHBIE MECTA CXEMHBIM N300paKEHHSIM.

Tak sxe kak Qaiinsr *.1ib, *.mod Qaiinabl ABIAIOTCS TEKCTOBBIMH M MOTYT COZAEP’KaTh OIHY
WIA HECKOJIBKO YaCTEH.

B cocraB KiCad BxoauT obmupHast OuObIMOTEeKa MOCAI0UHBIX MECT, HO HHOTA BBl MOXKETE
oOHapyxuTh, 4TO B OmOmmoreke KiCad HeT mocamouyHoro Mecra Hy>KHOTO BaM KommnoHeHTa DPU.

31ech MOMIaroBO pacCMaTpUBACTCS MPOIIECC CO3aHUs MOCAT0UYHOTO MECTa JIJIsl ICUYaTHOM TUIATHI B
KiCad:

1. N3 menemxepa mpoektoB KiCad 3amyctute Pcbnew. Knukaute Ha MKOHKY OTKpPBITH
B,
'_[“l.

penaxkTop moay.Jieit B BEPXHE MHCTpYMEHTAIbHOM nanenu. Otkpoetcs PenakTop Mmogynei.

2. Mm1 CO6I/IpaeMC$I COXpaHUTb HOBOC IOCAAOYHOC MCCTO B 6I/I6J'II/IOTeKy HoCaJOYHBIX MCECT

connect. KiukHUTe Ha UWKOHKY BpIOpaTh aKTHBHYI0 OHMOJHOTEKY rI‘ B BEpXHEH
WHCTPYMEHTAJILHOUM maHenu. BriOepute OMOMMOTEKY connect, XOTS BBl MOXETE BHIOpaTh JHOOYIO
OuONIMOTEKyY U1 pa3MEIIeHUs MOYIIS 10 CBOEMY >KEJIaHHIO.

3. Kinkaute Ha wmkonky HoBblii Moayib E::& B BEPXHEM HHCTPYMEHTAJIbHOW ITaHEIH.
Habepure MYCONN3 - o603Hauenne monyins. B cepenune skpana nosButcs merka MY CONN3.
[lon sTOlt MeTkol BBl MOkeTe yBHAETh MeTKy VAL**. IIpaBoil KHONMKON MBIIIKK KIMKHUTE Ha
MYCONN3 u nepensunbsre ee Han VAL**. Knukaute mpaBoil KHONMKOW MbIIKH Ha VAL**
BbIOEpUTE PemakTHpoOBaTHL TeKCTOBBIH MOAYJb U nepenMeHyiite ero B SMD. VYcranosure
3HaueHue Iloka3ars B nonoxenne HeBuaumplii.

4. Bri6epute /[00aBHTh KOHTAKTHYIO IJIOLIAKY Q. WKOHKA B ITPAaBOM MHCTPYMEHTAIbHON
na"enu. Knuknute B pabouyio o0nacTh ueprexa, 4ToObl PasMECTUTh KOHTAKTHYIO ILIOLIAJIKY.
[IpaBoii KHONMKOW MBIIIKK KJIMKHUTE Ha HOBYIO KOHTAKTHYIO IUIOHIaJKy U BblOepuTe
PenakTupoBaTh KOHTAKTHYIO IUIOMIAAKY. VIHaue Bbl MOJKETE UCIIONIB30BATh KIABHUILY €.
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5. VYcranoute Homep koHTakTHOH miomaaku 1, dopMa KOHTAKTHOW NJIOIIAAKM —
[IpsmoyronpHuk, Tun koHTakTHOM MIomaaku — SMD (mnanapnas), I'eoMeTpusi KOHTAKTHOM
mwiomaaku X — 0.4, Y — 0.8. Knukaure OK (Pucynok 31). Knukaure Ha /[00aBUTHh KOHTAKTHYIO
IUIONIA/IKY CHOBA U J00aBhTE eIle JIBe KOHTaKTHbBIE Tuiomanku (Pucynox 32).

Pucynok 31 3aganue cBOMCTB KOHTAKTHOM ILJIOIIAIKH

CBOHCTBA KOHT.N/AOWAAKH

Homep KoHT.An.: -~ DopmMa KoHT AN, OpMEHT . KOHT.AM.: T KOHT 1. &
1L | O CKpy*HOCTD @ 1]
MMA LEMnA KoHT. I, ¢ - Oosan [@1:)]

| t’? Mpamoyr. O -age

O CraHaapT
[OF:
O Conn
TEOMETPMA KOHTAKTHOM NNOLLEaHRM: O Tpanews O 180° () NPTH, Mexarm-eckoe

Mo Bwib
Onoesany Crnou:

Moskuna X |0,0000 AKOIME DopMa oTB. !
MeaHeie cnon:

@ Front

(O Back

() Bee MeaHsie crio

Mosuusa ¥ |0.0000 [ () Okpy#ocTs  Opient, kon.nn. (war 0,1%)

O Osan ;D
OTeepcTie X | aolimei

OTeepcrie Y Aol Q He megHsie cnon

OpHEeHTaLMA NOCAA04HOrD HeCTa
Mosopat: 0.0 TexHuHECKkHE Com;

Pazmep X 0-4:!00 A CTopoHa MNaThl:  BEPXHAS CTOPOHA [] Adhes_Front

Pazmep ¥ |0.8000 | THOIMEI [ Adhes_Back

Sazop:
v
YcTanoBuTe sHauekne B 0 SoldP_Front

[ANA HCNONL30BAHNA SHa4eHnA, obujero QnA NocagouHoOro MecTa, [ 50ldp_Back
wni rnobanbHoro sHaveHua [siks_Front

[ silks_Back
Mask_Front

HanpaeneHie MosopoT 0 3a30p Mack: ;D'UDDD RIS T
[4eprex
3230p TpachapeTa: |-0,0000 aroiiNel [JEcot

o, D Eco2

Chewieqme X |0,0000 AKOIME

Creweqme ¥ |0.0000 LM

o . 3asop KoHT.nA.: (0.0000 HOFME!
[ensTa ocHOBEHMA AHOIMB] :

Onwra g wane |0.0000 | mtoiiMe) P
OTHOCUTENEHE 3830p Macku: [-0.0

MYCOMNN3

PI/ICYHOK 32 Pa3MenieHne KOHTaKTHBIX IIOMIA0K

6. Ecnu BBl XOTHUTE M3MEHUTH pa3Mep ceTkH, BbinonHute: IlpaBbiii kink — BpiOop ceTkw.
VYnocroBepsrech B BBIOOPE MOAXOASAIIECH CETKU 10 YCTAHOBKU KOMIIOHEHTOB.

7. VYuurteiBas, Hampumep, uto KomMnoHeHT BGA 0.8MM mMmeeT paccTosHuUE OT BBIBOZA [0
BbIBOIa OKOJIO 30Mui, B OOJBIIMHCTBE CIy4aeB JUIsl TPACCUPOBKHM OyaeT yJOOHO yCTaHOBHTH
pa3mep CEeTKH S5 MUIL.

8. ITepensunbre MeTku MYCONN3 u SMD Tak, kak 3T0 OKa3aHO Ha pUCyHKe 33.

9. B mporecce pa3MerneHuss KOHTAaKTHBIX IUIOMIAJIOK YacTO HEOOXOAMMO HCIOIB30BaTh
OTHOCHUTEINbHBIE paccTosiHus. [lomectuTe Kypcop Tyna, e Obl Bbl XOTE€IM PAa3MECTUTh LIEHTP
OTHOCHUTEJIHOM CUCTEMBI KOOPJIMHAT U HA)KMUTE B IPOCTPAHCTBE MpsMOyroiibHuKa. [lepemernaiite
Kypcop J0 TeX IOp, MOKa Bbl HE YBUIUTE OTOOpPAKEHUS OTHOCUTENBHBIX KOOPAMHAT IMOJIOKEHUS
Kypcopa BHH3Y CTpaHHUIbl. HakMuTe B NPOCTPAHCTBO MNPSMOYTOJNBHUKA €IIe pa3, 4YTOOBI
YCTAHOBUTH HOBOE HA4aj0 KOOPJAUHAT.

10.  Tenmepr HyXHO 100aBUTH KOHTYp MocagouyHoro mecta. Kinuknute Ha kHOmKy JloGaBMTHL
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rpaguyeckue JJMHUM MM IOJUTOHbI :‘1 B IIPaBOM MHCTpYMEHTAJIbHOW naHenu. IIposenure
KOHTYpP COEIMHHUTENS BOKPYT KOMIOHEHTOB (Pucynok 33).
MYCONN3

Pucynok 33 KoHtyp nocago4uHoro mecra

11. Knukaure Ha ukoHKy CoOXpaHMTB MOAY/JIb B aKTHBHOI OmOJmoTexe rg B BEPXHEHU
MHCTPYMEHTAJIBHOM MaHEIH.

8 — MNpumeyaHue o nepeHocumocTun hamnos npoektoB KiCad

Kakwue (aiinbl Hy>)KHO OTIIPABHUTH MOJIE30BATEI0, YTOOBI MOXKHO OBLJIO MOJHOCTHIO 3arPy3UTh
1 ucroib3oBarh Bamr mpoekT KiCad?

Ecnu Bam mpoekT pacrpeneieH MKy HECKOIBKHUMH JIFOAbMH, BaKHO OTIPABUTH BMECTE:
daiin cxembl *.sch, daiin neuatHoi muatel *.brd, ¢aitn nmpoekra *.pro, daitn crivcka meneit netlist
* net u 00a OubmuoreuHsIx Qaiina *.1ib 1 *.mod. Tonpko Tak THOANU CMOTYT COBEPIIEHHO CBOOOTHO
MOAM(PHUIINPOBATH CXEMY H TUIATY.

Co cxemamu KiCad monp3oBarento HEOOXOAMMBI OUONUMOTEUHBIE (halIbl, CoAepIKallrie
CUMBOJIBL. DTH OMOIMOTEUHbIe (ailyibl 10MKHBI ObITh 3arpyxeHbl B UncTtpymenTsl EESchema. C
Ipyroit croponsl, ¢ minaramu (*.brd — ¢aiinel) U MomynsMu (MOCAJOYHBIMU MECTAaMHU) MOXKHO
COXpaHUTh cofiepkumoe *.brd — daiina. Bel Moxkere oTrpaBuTh KoMy-1100 *.brd — daiin u HU4Yero
Oonblile, U, TEM HE MEHee, OyJIeT BO3MOXKHO MMOCMOTPETh U OTPEAAaKTUpoBarh miary. OnHako, eciu
notpedyeTcs 3arpy3uTh KOMIOHEHTHI U3 CITUCKA IIeNei, OMOIMOTEKN MOMYJIeH JTOMKHBI HMETHCS B
HAJIMYUU U OBITh 3arpyxeHbl B MHcTpyMeHThI Pcbnew, Tak ke, kak ans cxeM. Takxke HEOOXOAUMO
3arpy3uth *.mod — daitier B UHcTpymenTsl Pcbnew Hamnexammm oOpa3om, 4TOOBI MTOTOM
otoOpa3uts ux B CvPcb.

Ecnu Bam ormpasar *.brd — ¢aiin ¢ MoaynsaMu, KOTOpble Bbl XOTeNU Obl MCIIOJIb30BaTh B
JpYTOH IUIaTe, Bbl MOXKETE OTKPBITh PEJAKTOP MOAYJICH, 3arpy3uTh MOAYIb M3 TEKYIIEH IJarhl U
COXpaHHWTh WM DSKCIIOPTHPOBAaTh €ro B Jpyryl0 OuOmMMoTeky Momyned. Bvl Moxkere Takke
HKCIIOPTUPOBATh Bce Monynu u3 *.brd — c¢aina 3a oqun pa3 cinenyromum obpazom: Pcbnew —
®@ajis — ApXUBHPOBATH NMoOcagouHble MecTa — Co031aTh apXUB MOCAAOYHBIX MECT, TP 3TOM
Oynet co3naH HOBBIHA *.mod — ¢aiin co Bcemu MoaynsiMu Iu1aThl. B utore, eciu Bbl XOTUTE TOJIBKO
IIPOM3BECTH MEYaTHYIO IUIATy, TO BaM JOCTATOYHO MMETh TOJIbKO (paitn muarsl *.brd. OnHako, eciu
BbI XOTUTE MPEIOCTABUTH APYTHM MOIHYIO BO3MOXKHOCTh UCIOJIBb30BaTh U U3MEHATH Ballly CXEMY, €€
KOMIIOHEHTHI ¥ TIEYaTHYIO IUIaTy, YPE3BHIYafHO PEKOMEHIYETCs 3allaKOBaTh W OTIPABUTH TOJTHBIH
KaTaJIoT MPOEKTA.
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foxy board/

foxy board.pro
foxy board.sch
foxy board.brd
foxy board.net
lib

— foxy board.lib
L foxy board.mod

TTTTT

gerber

T T

9 — lNpsamaa aHHoTauus B kicad

C,uenaB OJHAX/bI Ballly 3JICKTPOHHYHO CXCMY, HA3HAYUB ITOCAAOYHBIC MCCTA, pa3BCas IJIaTy
u credepupoBaB GBR/DRL—daiinbl, Bel TOTOBBI BCE OTMPABUTH IJIsi MPOM3BOJACTBA TEUATHOM
IJ1aThl U TOJIYUUTH CC.

YacTto »STOT MOCIEIOBAaTENbHbIA MPOU3BOJCTBEHHBIN MPOLECC HE SBISETCS TaKUM
OJTHOHAIpaBlIeHHBIM. Hampumep, korma Bbl W3MEHseTe\yBeIMYMBAETE IUIATy, A KOTOPOH yxke
MpoiieHa BCA NPOU3BOJCTBEHHAs IEMOYKA, BO3MOXXHO BaM HYKXHO IOBEPHYTh KOMITOHEHTHI,
IIOMEHATh HUX MECTaMM, M3MEHUTHh MOCAJOYHBIE MECTa M CHeNaTh elle Oobline u3MeHeHus. B
MpoIEecce MPOBEACHN U3MEHEHUI, YETO BaM TOYHO HE XOUYETCSl TaK 3TO MEPETPACCUPOBATH IJIATY C
caMmoro Hadajia. BMecTo atoro caenaire ciaenayrouee:

1. [Ipenmnonoxum, BaM HY>KHO 3aMeHUTh runoretndeckuii konHekTop CON1 ma CON2.
2. V Bac yke ecTh 3aBepILICHHAs CXeMa M MMOJHOCTHIO pa3Be/IeHHAs TIaTa.
3. N3 KiCad 3amyctute EESchema, cnenaiite Bamm m3menenus, ynaaus CON1 u no6aBuB

CON2. CoxpaHure Ball MPOEKT CXEMbl C IOMOIIBIO MKOHKHM ‘== ¥ KIMKHUTE HA HKOHKY
net

CdopmupoBarh CIUCOK Lemel - B BEpXHEU MHCTPYMEHTAJIbHOW MaHENH.

4. Knukaure Ha Cnucok upemeii, 3areM Ha Coxpanutb. COXpaHUTE 110 YMOJYAHHUIO UM

(haiina. Bel mepenuceiBaeTe MpexHEe UMSI.

5. Tenepp HazHaubTe MocagodHoe MecTo st CON2. Knukaute Ha mkoHky CvPcb
BEpXHEN MHCTpyMEHTalIbHOUW maHenu. HazHaubre mocagodHoe mMecto HOBoMYy ycTpouicTBy CON2.
OcranpHble KOMITOHEHTHI, OJHAKO, HMMEIOT NPEKHHE TIOCAJOYHBIE MeCTa, Ha3HAYCHHBIC WM.
3akpoiite CvPcb.

6. BepHutech B penakTop cxem, COXpaHUTE MPOEKT, KIMKHYB Ha Maiin — CoXxpaHUTh BeCh
NMPOEKT CXeMbl. 3aKPOUTE PEIAKTOP CXEM.

7. N3 menemxkepa npoekroB KiCad knukauTe Ha HKOHKY Pcbnew. OTkpoercst okHO Pcbnew.

8. ABTOMaTHYECKU OTKPOETCS MpeablayIias, yKke pa3BefeHHas miata. Hy)kHO uMIopTupoBarb
net
HOBBIN (haiin crimcka nenedl. KnukauTe Ha WkoHKy CUMTATh CNHMCOK Ieneil - B BepxHeH

MHCTPYMEHTAJIBHON ITaHEIIN.
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9. Knukaure Ha kHonky IIpocMoTp ¢aiijioB cniuckoB neneil BeiOepute (ailsl crucka nenen
u3 nuanora Beioopa QaitnoB u kiukHUTEe IlpoyuTarh Tekymuii cnucok neneii. 3areM KIMKHUTE
KHOIIKY 3aKPBbITb.

10. Ha sTtom sTame Bbl CMOXETE YBUAETh PA3BOAKY C MPEABIAYIIMMH, YXE pPa3BEeICHHBIMU
KOMIIOHEHTaMU. B 71eBoM BepxHEM yIily Bbl YBHJIUTE BCE HEPa3BEICHHbIC KOMIIOHEHTHI, B HaIIeM
ciiyqae CON2. Beibepute Mbimikoit CON2. [1epeBuHbTE KOMIIOHEHT B CEPEINHY ILIATHI.

11. Pasmecture/mosepuure CON2. HakoHel 3akOHUUTE, COXPAHUTECh U MPOJODKANTE Kak
o0bryHO TeHepupoBarh Gerber u Drill-daiinsr.

OnucaHHBIN 3/1€Ch MPOLIECC MOXKHO JIETKO ITIOBTOPUTH CTOJIBKO Pa3, CKOJIBKO BaM HYKHO. I]o
CpaBHEHUIO C wMmeTonoM [IpsMoil aHHOTauWK, ONMCAHHOM BBIIIE, CYIIECTBYET €IIE€ METO/,
U3BECTHBIN, kak OOparTHas aHHOTaLUs. DTOT METOJ| MO3BOJMT BaM CJAeNaTh M3MEHEHHUS B yXKe
TOTOBOHM pa3BeACHHOM TuiaTe U3 Pcbnew u ydTeT 3TH M3MEHEHHUs B Balllel CXeMe U CIIHCKE IIeTeH.
Hecmotps Ha 310, MeTo OOpaTHOM aHHOTAIMH HE TaK YJ00€H, ¥ TO3TOMY 3/1€Ch HE OIHCaH.

10 — Ewe o npokymeHTaumm KiCad

B maHHOM JOKyMEHTE HPHUBEICHO 3KCHPECC-PYKOBOACTBO IO NMPHUMEHEHHIO OOJBIIMHCTBA
nporpamMubix Moxyneil KiCad. lns Gosnee moapoOHBIX MHCTPYKIHMHM BOCIHOIB3YHTECH (aitnamu
MOMOIITH, KOTOpble JocTynHBI B KaxaoM moayie KiCad. Kimukaute CnpaBka — Coaepskanue.

AHrmiickas Bepcust Bcex MHCTpykuuii mo pabore ¢ KiCad pacmpocTpaHsiercs BMecTe ¢
KiCad (pycckue sepcuu 0okymenmoe maxaice npunazcaromcs — npum. nepesoovuKa).

B nmomomnenne k 3tuMm uHCTpyKumsMm, KiCad pacmpoctpansieTcss BMeCTe C JIaHHBIM
PYKOBOACTBOM, KOTOPO€ YaCTHYHO NEpeBeACHO Ha Apyrue s3eiku. Pdf-Bepcus u Libreoffice (.odt)-
BEpcu CBO6OI[H0 pacnupoCTpaHAOTCA U 3arpyKaroTcCsa CO BCEMHU NOCICAHUMHU BCPCUAMU chad
DTO PyKOBOJCTBO, KaK U APYTrUe HHCTPYKIIUH, MOXKET ObITh HAWICHO B CICIYIOIINX JHUPEKTOPHUIX:
/usr/share/doc/kicad/en/

/usr/share/doc/kicad/help/en/
/usr/local/kicad/doc/tutorials/en/
kicad/doc/tutorials/en/

YacTto 3apgaBaemblie Bonpochbl no kicad (FAQ)

OueHp XOpomuM W OOHOBJISIEMBIM HCTOYHUKOM HH(opmanuu sipisercs Crucok uacmo
3a0asaemuix 6onpocoe no KiCad, noCTynHbIi N0 CIEAYIOIIEMY HUHTEPHET-aIPECY:

http://kicad.sourceforge.net/wiki/index.php?title=Frequently-asked-questions
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