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BBenenue B KiCad

KiCad is an open-source software suite for creating electronic circuit schematics and printed circuit boards
(PCBs). KiCad supports an integrated design workflow in which a schematic and corresponding PCB are
designed together, as well as standalone workflows for special uses. KiCad also includes several utilities to
help with circuit and PCB design, including a PCB calculator for determining electrical properties of circuit
structures, a Gerber viewer for inspecting manufacturing files, and an integrated SPICE simulator for
inspecting circuit behavior.

KiCad runs on all major operating systems and a wide range of computer hardware. It supports PCBs with
up to 32 copper layers and is suitable for creating designs of all complexities. KiCad is developed by a
volunteer team of software and electrical engineers around the world with a mission of creating free and
open-source electronics design software suitable for professional designers.

The latest documentation for KiCad is available at https://docs.kicad.org.

3arpyska u ycraHoBka KiCad

KiCad runs on many operating systems, including Microsoft Windows, Apple macOS, and many major Linux
distributions.

You can find the most up to date instructions and download links at https://www.kicad.org/download/. These
instructions are not included in this manual as they may change over time with the release of operating
system updates.

CrabwibHble BBIDYyCcKM KiCad co3faroTcsl IIEPUOSUYECKHM B COOTBETCTBHUU C
[TOJIMTUKOM BBIITyCKa CTabuIbHBIX Bepcuid KiCad. HoBble BO3MOJKHOCTH I10CTOSIHHO
Lob6aBisIIOTCI B pabouyrd BeTKy. EwIM  XOTHTe BOCIIOJIB30BAaTbCA  3THUMHU
BO3MOKHOCTSIMU U IIOMOYb B TeCTUPOBaHWM, CKaYalUTe IaKeT II0C/IeJHEI0 HOUYHOTO
BBIITYCKa /11 CBOeM IIaTGOPMBI. B HOUHBIX BBIIIYCKaX MOTYT IIOSBJIATHCA OIIMOKH,
KOTOpBIe, HAllpuMep, GOpMUPYIOT IIoXKe Gerber-¢aiybl U T.II., HO IleJIb KOMaH/bI
paspaboTunkoB KiCad coxpaHUTh pabouyi0 BETKY HPUTOTHOU AJI1 UCIOJIH30BaHU,
HACKOJIbKO 3TO BO3MO>KHO ITPU pa3paboTKe HOBBIX QYHKITUM.

IMPORTANT

IHogmeprkka

Ecm IMeroTCs Uflel, 3aMevYaHust, BOIIPOCHI MJIH IIPOCTO HyKHA ITOMOIIIb!

® The official KiCad user forum is a great place to connect with other KiCad users and get help.
® Join our communities on Discord or IRC for real-time discussion with users and developers.

¢ Check the KiCad website for learning resources made by the KiCad community.


https://docs.kicad.org/
https://www.kicad.org/download/
http://ci.kicad.org/job/kicad-doxygen/ws/Documentation/doxygen/html/md_Documentation_development_stable-release-policy.html
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https://www.kicad.org/help/learning-resources/

MapiupyT npoekTupoBanus B KiCad
0630p

The typical KiCad workflow is comprised of two main tasks: drawing the schematic and laying out the board.
Both a schematic component library and a PCB footprint library are necessary for these two tasks. KiCad
includes many components and footprints, and also has the tools to create new ones.

In the picture below, you see a flowchart representing the KiCad workflow. The flowchart explains which
steps you need to take, and in which order. When applicable, the icon is added for convenience.
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JIOTIOJTHUTETHLHYI0 THPOPMAITHIO O CO3JaHUK KOMIIOHEHTOB CXeMbl MO>KHO HaWTH B pasmesie Co3maHue
KOMIIOHEHTOB cxeMbl B KiCad aroro mokymeHTa. CO3[JaHWIO TOCAOYHBIX MECT IIOCBSIIEH pasest
CosmaHue 110CaJ0YHBIX MECT 3TOTO JOKYMEHTa.

IIpsiMasi 1 oOpaTHasE aHHOTA U

Iloce TOro, Kak 3JIEKTpHUYecKas CxXeMa IIOJIHOCTBI0 HauvepueHa, CJIeAYIOIMM IIar — IIepeHoC e€é Ha
IleYaTHYI0 I1aTy. Yacro, IIowIe CO3faHus IIaThl, BO3HHKAaeT HEOOXOJAUMOCTL B [J00aBjIeHUN
KOMIIOHEHTOB CXeMbl WJIH Ilellell, UX IlepeMellleHUH WM eIl 4ero-HUOyAb. 3TO MOJKHO IIPOM3BECTH
IBYMS ITYTSIMI: TIPY IIOMOIITY ITPIMOU WA 00paTHOM aHHOTAITUH.

[IpstMasi aHHOTAITHS — 3TO IIPOIIECC ITepeiauyl U3MeHEeHHUH U3 3JIEKTPUYeCKOH CXeMbl B COOTBETCTBYIOIIYIO
Pa3BeéHHYIO ITEUATHYIO IJIaTy. ITO OUeHbh BaKHOE CBOMCTBO, TaK KaK He XOTeJIOCh ObI Ilepe/eIbIBaTh
TPacCCHPOBKY TIIeJIOM TIJIaThl 3aHOBO KaKABIA pa3, KOIrJa H3MeHseTcs cxeMa. IIpsMas aHHOTAITHs
obcyKmaeTcs B paszedie [Ipsivasi aHHO TaITHsL.

O6bpaTHasg aHHOTAIIUA — 3TO MPOIlecC Iepeflaurl U3MeHeHUI pa3Be[[éHHOU ITe4aTHOU ILJIaThl 00paTHO B
COOTBETCTBYIOIIYIO €l cxeMmy. /[Be OCHOBHBIE IIPUYMHBI HCIIOJIb30BaHUSA 00paTHOM aHHOTAITUU — 3TO
3aMeHa yacTer KOMIIOHeHTa U BBIBO/IOB. B Takux CIy4dasix, 4aCTH U1K BBIBO/IBI, BBITIOJIHAIOIIIME O/THY U Ty
’Ke QYHKITHIO, MO’KHO ITOMEHSTh MeCTaMH B IIpOIfecce TPACCHUPOBKU II€YAaTHOM ILIATHL. Kak TOJIBKO 3TH
U3MeHeHU C/leJIaHbl, MOJKHO IIepelaTh UX 00paTHO B CXEMY.



Vnpagsenue KiCad

YirpaBiieHHe ¢ KJIaBHATYPBbI

KiCad mMeeT [Ba IOXO’KHX THIIAa KOMOMHAITUN KJIABUII GBICTPOTO AOCTyIIa K KOMaHAAM: COUYETaHUS
KJIABHIII ¥ TOPSUre KJIaBUIH. O6a UCII0JIb3YIOTCS AJI YCKopeHUs pa6oThl B KiCad, MCII0J1b3ys KJIaBUATYpPy
BMECTO MBIIIIH JIJIS1 BRI30Ba KOMAaH/I.

CouyeTaHUs KJIaBHUIIL

CoueTaHusl KJIABUII UMEIOT TaKOM >Ke 3QPeKT KaK M HakaTHhe Ha IIYHKT MEHI0 MJIM KHOIIKY ITaHesH
HHCTPYMEHTOB: KOMaHfa OyJeT BbI3BaHA, HO HUYEr0 He IIPOM3OHIET, II0Ka He OymeT Hakara JieBad
KHOIIKa MbINM. CouyeTaHWs KJIABUII KCIIOJIb3YIOT KOITA HY)KHO IIepedTH B OJWH U3 KOMaHIHBIX
PEXUMOB, He BBIIIOJIHSAA IIPYU 9TOM HUKAaKUX 1eCTBUU.

CoueTaHUd KJIaBUIII 0TO 6pa>Ka10Tc5{ CIIpaBa Ha BCeX 3JIEMEHTaX MEHIO:

PazmecTWTe = HacTpolkk WHcTpyMeHTel Crnpaeka

1;:)— KomMmnoHeHT Shift+A

J_— MopT NMTaHWA Shift+F
/ MpoBogHWK Shift+W

TI'opsaunie K1aBHUIITH

lopsiurie KJIABUIIM ITOXO0KM Ha COYETAaHUs KJIABHUIN, HO B OTIMYMH OT HUX Cpasy >Ke IIPHUMEHSIOT
BBIOpaHHOe JIeMCTBHE. ITO JIeHCTBUE IIPUMEHseTcI K TeKyIleH MO3uIUu Kypcopa. [opsure KIaBUIIH
HICII0JTB3YIOT /11 GRICTPOTO TIEPEKITIOUeHIST KOMaH/THBIX PEXKIMOB He ITPePHIBast IIPOITeCcC pa3paboTKH.

UTO06BI IIPOCMOTPETH rOpsiurie KJIaBUIIM, Ha3HAUEeHHbIe KayKLoMy 13 HHCTpyMeHTOB KiCad, mepeiiauTe B
MeHI0 Cnpagka - Cnucok meKyuwjux KAaguil... Wi HAKMUTe coueTaHure KyiaBuil Ctrl+F1:

Crnucok ropadux knabow

Cnucok FOpA4YMX Knaeuul
Momowe (gaHHoe okHo) ?
YeenninTe F1
YMeHBWNTE F2
MepepUcoBaTe F3

Mo yeHTpYy F4
MacwTab no skpaHy Home
CHpocWTE NOKaNbHbLIE KOOPAWHATEI Space
PeaKTUpOBETE INEMEHT E
YOoanuTe aneMeHT Del
MoeepHYTE 2NEMEHT R

MO>KHO M3MEHUTBH JIIOGYI0 TOPSUYI0 KJIABHIIY, ITPOH/s B MeH0: Hacmpoiiku — Hacmpoiiku zopsauux
Kaaeuul.



Jlasmee B JOKyMeHTe, ropsurie KJIaBUIIN OyoyT yKasbIBaTbCS B KBAJpaTHBIX CKOOKax,
NOTE HanpuMep Tak [a]. Eumi yBupguTe [a], 3HaUMT HY)KHO HaKaTb KJIaBUIly "a' Ha
KJIaBHAaType.

ITpumep
PaccMOTpUM IIPOCTOU ITpUMep 00aBIeHUs IIPOBOJHUKA B CXEMe.
JUId UCHO0JIb30BaHUA COYETaHUS KJIaBUIM, HaxMuTe "Shift + W", BbI3bIBasg TakKUM 00pa3oM KOMAaHIY

"PagMecTUTh IIPOBOAHUK" (06paThTe BHUMaHUe, GpopMa Kypcopa u3MeHUTCs). [aee, HAKMUTE JIEBYIO
KHOIIKY [IJI1 PacIIoJIOKEHW HayaIbHOM TOUKU U Havajla YepuyeHUs IIPOBOJHUKA.

HCroJib3yst TOpsiurie KJIABHIIH, 0CTAaTOYHO HaKaTh [W] M yepueHMe ITPOBOHUKA HAYHETCS CpPasy JKe,
Ha4YMHas C TEKYIIeH ITO3UITHH Kypcopa.



Co3paHue 3JIEKTPHYECKHUX CXeM

B aTOM paspeJie OIHcaH IIPOIIECC CO3aHU JIEKTPHUUECKOH CXeMBI ¢ IToMoIIbIo KiCad.

HcnosirsoBanue Eeschema

1. B OC Windows 3amryctute kicad.exe. B Linux BBeguTe kicad B TepmuHase. OTKpoeTcd IJIJaBHOE OKHO
MeHemKepa IpoekToB KiCad. OTcroma mMeeTcs NOCTyI K BOCBMH aBTOHOMHBIM IIPOIPaMMHBIM
uHcTpyMeHTaM: Eeschema, Schematic Library Editor, Pcbnew, PCB Footprint Editor, GerbView,
Bitmap2Component, PCB Calculator u Pl Editor. YTOOBI IOHATH KOITA ¥ KaKUM HHCTPYMEHTOM HYKHO
BOCII0JIb30BaThCs, 06paTHUTeCh K MapIIpyTy IIpoeKTrpoBaHus KiCad.

kiCad 4.8, 2-stable Shomesbaranc iykonstantin/tutorial 1/tutoriall pro
®ain  MpocMmoTp HacTpolky WHCTpyMeHTe  CnpaBka

RN
v tutoriall. ro r S 1ir
I_J|f tutoriallkicad_pcb —_E:f D:ﬂ l_i.&

Ef tutoriall.sch

MpoekT:
‘fhome/baranovskiykonstantin/tutoriall/tutoriall. pro’

2. CospaiiTe HOBBIU IIpOeKT: Paitl -~ HoBbIH - IIpoekT. YKakuTe UM [1 $aiiyia rpoekTa 'tutoriall’. K
uMeHU O¢aila IpoeKTa OyleT aBTOMAaTUYeCKU [A00aBJIEHO pacimipeHue '.pro'. BHeIHHU BUJ
IUAJIOTOBOTO OKHA 3aBHCUT OT WCIIOJb3yeMOM OIIepallMOHHOM CHCTEMBI, HO B HEM [I0JDKEH
OPUCYTCTBOBATh MapaMeTp AJI1 CO3LaHUI HOBOTO KaTajiora. ITOT apaMeTp A0JDKeH ObITh OTMeYeH,
KpoMe Iy4yaeB, KOIZla OTHEeJbHBIM KaTaJor IIpoeKTa y»Ke co3faH. Bce daiyibl mpoekra 6yayT
XPaHUTHCA B JTaHHOM KaTaJsore.

3. /laBaiiTe HAUHEM C CO3/[aHUS 3JTEKTPUUECKOU CXeMEI. 3allyCcTUTe pefakTop cxeM Eeschema, j,!f Jto

IIepBasd KHOIIKa CjIeBa.

4. HaoxmuTe KHOIIKY 'HacTpoMKU CTpaHUIIb! HH Ha BepxXHeU IIaHe/lM HUHCTPYMEHTOB. YCTaHOBUTE

noxxonaumu 'PasMmep' crparuris! ('A4,'8.5x11' 1 T.I1.) U BBexuTe 'Ypok 1' B mmoJsie 'HauMeHOBaHUe'
31ech, IIpU He0OXOLMMOCTH, MO>KHO BBECTH MHOT0 pasHoU nHopMaruu. Haxkmute 'OK'. BBeréHHEIe
IaHHBIe OyyT BHECEHBI B 0CHOBHYIO HA/IIIUCh CXeMbI BHU3Y CIIpaBa. MCII0/Ib3yiTe KOJIeco IIPOKPYTKU
MBIIIH 1151 €€ yBesmdyeHUs1. COXpaHUTe BeCh IIPOEKT cXxeMbl: a1 » COXpaHUTh.

5. Tentepp m06aBUM IepPBBIM KOMIIOHEHT. Ha)kmMuTe KHOIIKY 'PasMecTUTh KOMIIOHEHT' :[5\,- Ha IIpaBoOX

TIaHeJI MHCTPYMEHTOB. BEITIOTHeHYe 9TO Ke QYHKIIUH [10CTUTAeTC s HayKaTHueM KJIaBUIIH ObICTPOIO
Habopa KoMaH[ [a] 'PasMeCTUTh KOMIIOHEHT'.

6. HaskMuTe JIeBOM KHOIIKOM MBIITM B CepeliiHe JIUCTa cxeMbl. [I0SIBUTCI OKHO Bvlbopa komnoHeHma.
Celfyac HY»)KHO pa3MeCcTUThb pesucTop. B mosie duabTp BBeguTe 'R' 1yt momcka Resistor. MosKHO
3aMeTHUTh, UTO HaJl KOMIIOHEHTOM 'Resistor' ykasaH 3arosioBox 'Device'. 3TOT 3aroyioBok 'Device' —
Ha3BaHHe OMOIMOTEeKH, B KOTOPOM pacCIIOJIOKeH NAaHHBIM KOMIIOHEHT; TakKe B HeM COZep KUTCS
MHOKeCTBO JPYIUX I10JIe3HBIX KOMIIOHEHTOB.



7.

10.

Boifop komnonenTa (zarpuseHo 2613 anemenToB)

@Manp:[N
¥ device
R [ Resistor ]
R_PACK4 [ 4 resistors Pack |
R _PACKS [ 8 resistors Pack |
R Small [ Resistor ]
RELAY 2RT
RRE [ B resistors ]
RRS
RVAR
Crystal [ Two pin crystal ]
R
OnucaHuwe
Fesistor

Knw4yeesle cnoea

m R DEWV

ﬁOIMEHMTb ﬂgl{

JBa>KIbI TIIETKHUTE JIEBOM KHOMKOW MBIIIM Ha KOMIIOHEHTe. 3aKpOoeTcsd OKHO 'Bribopa KOMIIOHEHTA'.
PacrioJio>xyTe KOMIIOHEHT Ha JIUCTe CXeMbl, HayKaB JIEBYI0 KHOIIKY MBIIIIHM B HY>KHOM MecCTe.

. HoxkmuTe Ha KHOIIKY JIYITBI C IIJIFOCOM, YTOOBI YBEJIMYUTH KOMIIOHEHT. Taxoke, Ui yBeJIMYEHUS NI

YMEHBIIIeHHWA MO>KHO HCIIOJIb30BATh KOJIECO MBIIIIH. Haxatuem u yAepsKaHreM KoJieCa MBI
(Cpe,I[HFIH KHOIIKA) BBITIOJTHSIETCS TOPHU30HTa/JIbHO€ M BEPTHUKaJIbHOE IIaHOPaMHPOBaHHUE.

. PacmiostooxuTe yKasaTesIb MBIIIH HaJl KOMIIOHEHTOM 'R' ¥ Ha)KMUTe KyIaBUIY [r]. KOMIIOHEHT L0/DKeH

IIOBEPHYTHCA. 3aMeTbTe, He HY>XHO HaKMMATb KHOIIKH MBI Ha KOMIIOHEHTE, YTOOBI IIOBEPHYTH
€ero.

Eum 1oL KypCOpOM OKaKeTCd HEeCKOJIBKO KOMIIOHEHTOB, OyZleT IIOKasaHO
KOHTEKCTHOe MeHH.'YTOUHeHMe BbIOOpa — 4YacTo BcTpedaeMoe MeHr0 B KiCad,
KOTOpOe II03BOJIeT o6pabaTbiBaTh KOMIIOHEHTBI PAacCIIOJIOXKeHHBIe IPYyr Haf
Ipyrom. B manHOM cirydae, ykaskute KiCad, 4To Hy»KHO BbI6paTh 'KoMmioHeHT R...".

NOTE

HaxmuiTe IIpaBOM KHOIIKOM MBI B IIEHTP KOMIIOHEHTa U BelbepuTe CBoiicTBa — IIpaBUTH
3Ha4YeHHe.... JTOI0 JKe pesyJbTara MOXKHO [JOCTHIHYTb, PAaCIIOJIOXKHMB YKasaTe/Jb MBIIIM Haf,
KOMIIOHEHTOM M HakaB KJaBuIy [v]. K ToMy >ke, KiaBuIla [e] mpefocTaBUT 6oJjiee IIOJHOe OKHO
pefaktupoBaHud. O6paThTe BHHMAaHHEe, B KOHTEKCTHOM MEHIO, IIOKa3aHHOM HIDKe, TakoKe
0TOOpa’kKaroTCs LOCTYIIHBIE COYeTaHMA KJIABUIII /I KaKI,0T0 JeCTBUA.



4} MepeMecTUTE KOMNOHEHT R? I
Qb MepeTalMTh KOMMNOHEHT G

¢» OpWEHTWPOBATE KOMMOHEHT v

"“,.—'" Mpaeka KoMNoHeHTa k

.
S| KonvpoBaTe KOMMOOHEHT

E-_Ti YOanMTe KOMAOHEHT Delete ﬁ OBosHavYeHWe (L]
LenTp Fa W Mocap.mecTo F
@)‘ T F1 m MpaenuTE B pefakTope BUBAMoTekK Ctrl+E
Q YMEHBWWTE MacwTab F2 .
¥ MNepepucoeaTe £ |

11. B mogBUBIIIEMCS OKHe '3HadYeHUe 11011 3aMeHHTe TeKylllee sHaueHue 'R' Ha '1 K'. Haxxvure 'OK'.

He wusmensiite mose 'O6o3HaueHume' (‘'R?'), 3T0 OygeT CcHoesaHO TIO3Ke

NOTE M 1
aBTOMAaTHUUeCKH. Telreph, IO/ Pe3UCTOPOM OyZIeT 0ToOpaXkeHO 3HaueHue '1 k'

12. g [o6aBJleHHs OPYroro pesucropa IIPOoCTOo IIEJIKHUTe JIEBOM KHOIIKOM MBIIIM B TO MeCTO, Ifie ero
HY’KHO PacII0JI0KUTh. CHOBA IIOSIBUTCSI OKHO 'BrI60pa KOMITIOHEHTA'.

13. BoiOpaHHBIN paHee pPe3UCTOpP Tellepb 0TOOpa’kaeTcd B CHUCKe HMcTOpuU Kak 'R'. Haxmure 'OK' u
pasMecTHTe KOMIIOHEHT.
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14.

15.

16.

17.

18.

Boifop komnonenTa (zarpuxeHo 26l1d anemenToB)

DUNLTR: [|

¥ -- WMcTopuA --
R [ Resistor |
Fdux
adc-dac
analog switches
atmel
audio
cmos4000
conn
contrib
CYpress

¥y ¥ ¥V vV vV vV VY VYW

R

OnUcaHue
Resistor

Knw4yeesle cnoea

m R DEY

ﬁOIMEHMTb ﬂgl{

Eomm momycTru OMMMOKY U XOTHUTE YAATIUTh KOMIIOHEHT, Ha)KMUTE IIPaBOM KHOIKOM MBI Ha
KOMIIOHEHTe U BblbepuTe 'VOasUTh'. ITO [EeNCTBUE yIaIUT KOMIIOHEHT U3 cxeMbl. TakyKe, MO>KHO
IIOMECTUTD yKasaTeJIb MbIIIH HaJl KOMIIOHEHTOM U Ha’KaTh KJlaBUILy [Delete].

Taxske MOKHO CO37aTh KOIIMI0 KOMIIOHEHTA, UMEIOIeroCsd Ha JIMCTe CXeMBI, PacIloIoKUB Hal, HUM
yKasaTeJsIb MBI U HaykaB KJIABUILY [c]. UTOOBI PacIIoIO>KUTh HOBBIN CKOITMPOBAHHBIN KOMIIOHEHT,
Ha)KMUTe JIEBOM KHOIIKOM MBIIIIH B HYKHOM MecCTe.

HaxmuTe 1mpaBO¥ KHOIIKOIM MBIIIIM Ha BTOPOM pe3ucrope. Beibepute 'Tleperanuts'. Ileperaiure
KOMIIOHEHT ¥ Ha)KaTHeM JIeBOM KHOIIKU MBIIIM PAaCIIOJIOXKUTE ero. Toro ske pesysbTaTa MO>KHO
LOCTHUIHYTh, PACIIOJIOXKUB yKasaTeslb MBI HaL KOMIIOHEHTOM K HakaB KiaBuIy [g]. UToO6HBI
IIOBEPHYTh KOMIIOHEHT, MCIIOJIb3yUTe KiaBully [r]. KimaBumm [X] U [y] 3epKaJbHO OTpa’karoT
KOMIIOHEHT.

IIpaBas KHOIKa MbINTH - IlepeMecTUTh (PaBHOCW/ILHO Ha)KaTUI0 KJIABUIIU [m])
TakoKe SIBJISIETCS IIPHUeMJIEMBIM BapHaHTOM /IJI1 IlepeMellleHUs Yero-nbo, HO ero
JIydllle IIPUMeHSTh TOJBbKO Ha 0003HAUEHMSIX KOMIIOHEHTOB U KOMIIOHEHTaX,
KOTOPBIE ellé He COeMHEeHEI. /lasiee OyfieT II0Ka3aHo, II0YeMy 9TO BayKHO.

NOTE

OTpefakTUPyHTe BTOPOX Pe3UCTOp, IIOMECTHB HaJ, HUM yKasaTesb MBIIIM U Ha)KaB KiaBUINy [V].
ITomensitTe 'R' Ha '100'. MOKHO OTMEHUTH pe3ysIbTaT 3TOTO pPefaKTHPOBaHUS, HaXKaB KOMOMHAITHUI0
KJIaBHII [ctrl+z].

HsmeHuTe pa3Mep CeTKH. MO>XHO 3aMeTHTh, UTO Ha JIUCTE CXeMbl BCe KOMIIOHEHTHI IIPUBA3aHBI K
CeTKe C KPYIIHBIM IIaroOM. PasMep CETKH MOJKHO JIETKO U3MEHHUTL 4Yepe3 HpaBaﬂ KHOIIKa MBIIIIH —

11



19.

20.

21.

22.

23.

24.

CeTka. B o6ujeM cyvae, 011 AUCMA CXEMbl pEeKOMeEHIYemcs UCnob3osams waez cemku 50.0 mils.

Jlasiee HaM 1TO0TpebyeTcd KOMIIOHEHT U3 OMOIMOTEKH, KOTOPast MOYKeT OTCYTCTBOBATH B IIPOEKTAax I10
YyMOJIYaHUI0. BribepuTe myHKT MeHI0 HacTpoiiku - MeHemKep OHOJIHMOTEK KOMIIOHEHTOB.... B
UaJIoOTOBOM OKHe MeHeJyKepa OMOJIMOTEK PacIIojIoKeHbI /Be TabIWIThl Ha BKJIafKax: I[1obarbHbIe
6ubmmoTekn U brub/IMoTeKH IIpoekTa. Kakmas Tabia 0TBedaeT 3a OTHeJbHBIN Qati sym-lib-table.
YTo6bI 6MOIMOTEKA KOMIIOHEHTOB (¢ariu *1ib) cTasa JOCTYIITHOH, eé He06X0UMO L06aBUTH B OJHY U3
TabsuIl. Ecou gpaiiyl 6MO/IM0oTeK UMeeTCd Ha JTUCKe, HO eIlé He IMOKIIYEH K IIPOEKTY, er0 MO>KHO
no6aBuUTh B Jr0O0M u3 ¢QaiyioB sym-lib-table. Pagu mpumepa, masee OymeT IOKasaH IIpoIiecc
IobaBJyieHUs OMOIMOTEKH, KOTOPast y>Ke UMeeTCsI B TabJurie.

[TepetiuTe K Tabsmile IIpoeKkTa. HakKMHTe KHOIIKY IIPOCMOTpa KaTaJoroB Iof, Tabsmrei.Terrepb
HY)KHO HalTH MeCTO YCTaHOBKH CTaHAapTHBIX 6ubimoTek KiCad Ha KoMibroTepe. MiuTe IIallKy
library' comepskamiyto coTHH ¢aiiioB .dcm u .lib. ITompo6yiiTe mouckaTb B C:\Program Files
(x86)\KiCad\share\ (Windows) u /usr/share/kicad/library/ (Linux). Korga HaiiféTe 3Ty I1alKy,
BbIOepuTe U pAo6aBbTe 6OmOMmoTeKy 'MCU_Microchip PIC12.1ib', a 3aTemM 3akKpoWTe AHaOrOBOE
OKHO.byieT I1oKasaHo IIpefylIpesKeHre 0 TOM, 9YTO OM6IN0TeKa C TAKUM UMeHeM yrKe IIPHCYTCTBYET
B OM6MOTeKe, BCE paBHO A06aBbTe. OHA J00aBUTHCA B KOHEL CIIKCKA. II[éIKHUTe 110 YHUKAILHOMY
HMeHHU U U3MEeHUTe ero Ha 'microchip_picl2mcu'. 3akpoiiTe 0KHO MeHe Kepa 61OIM0TeK C IIOMOIIBI0
kHo1ku OK.

IToBTOpUTE 1Iaru Lo6aBJieHUsI KOMIIOHEHTA, BbIOpaB Ha 3TOT pa3 6ubymoTeKy 'microchip_picl2mecu’
BMecTo 6mbimmoTeku 'Device'. Bei6epuTe n3 Heé KoMItoHeHT 'PIC12C508A-1/SN' BMecTo KoMITOHeHTa 'R'.

PacriosiooxkydTe yKasaTeJlb MBI HAJ KOMIIOHEHTOM MHMKPOKOHTpoJsulepa. IIpociaegure Kak
IIOBTOPHBIe HaKaTud [X] U [y] oTparkaroT KOMIIOHEHT. OCTaBbTe KOMIIOHEHT OTPaKEHHBIM I10 OCH Y
TakK, 4T0ObI BEIBOIbI GO 1 G1 yKa3bIBaJId BIIPaBo.

[ToBTOpHTE IIATH /[06aBIeHUST KOMIIOHEHTa, BRIOpPAaB Ha 3TOT pa3 U3 GUO/IMOoTeKH 'Device’ KOMITOHEHT
'LED'.

Pacrrosioxure Bce KOMIIOHEHTHI Ha JIMCTe CXeMbl TaK, KaK II0Ka3aHo Ha PHUCYHKE HIKeE.
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25. Celiyac HY>KHO C0O3aTh KOMIIOHEHT cxeMbl 'MYCONN3' 119 TPEX-KOHTaKTHOTO CoefuHUTe L. MosKeTe
IepelTH K pasfesy mof, HasBaHueM Co3maHre KOMIIOHeHTOB cxeMbl B KiCad, 4To6BI y3HATh, KaK
CO371aTh 3TOT KOMIIOHEHT C HYJIS1 U 3aTeM BepHYTCI 06paTHO 14 fabHEUIer paboThI € IIJIaTOM.

26. Tenepb MOKeTe PasMeCTUTh TOJIBKO YTO CO3LaHHBIM KOMIIOHeHT. HakMuTe KyIaBHIy [a] 1 BeIbepuTe
KomItoHeHT 'MYCONNS3' u3 6ubaroreku 'myLib'.

27. KoMItoHeHT 11osgBUTCA ¢ 'O603HaveHreM' — 'J?' u ¢ nmoJsieM '3HadeHue' — 'MYCONNS3'. Ecyit xoTuUTe

U3MEHUThb €ero MeCTOIOJIOKeHWe, Ha)KMHUTe I[IpaBOM KHOIIKOM MBI Ha 'J?' W BBIGepUTe

'TlepeMecTUTh I10JIe' (PaBHOCIJILHO BBIOOPY KJIaBUIM [m]). BO3MOKHO /0 3TOro JeucTBUA OymeT
T10JIE3HBIM yBeJNMYUTh Maciarad. [lepeMectrTe 'J?' 110, KOMIIOHEHT, KaK II0Ka3aHO Ha PUCYHKe HIDKe.
0O603HaueHNe KOMIIOHEHTa MOYKHO IIepeMellaTh CTOJIbKO Pas, CKOJIbKO HY»KHO.

- VCC

| enD
7

_MYCONNS
neuT -2~

.

28. Ilpunuio BpeMs pasMeCTUTH CHUMBOJIBI ITUTAaHUA U 3eMJIM. Ha)KMHTe Ha KHOIIKY 'PasMecTUTH IOPT

IUTaHUS —— B IIPaBO¥i ITAHEIM HHCTPYMEHTOB. VI MO>KHO IIPOCTO HAKATh KJIABHINY [p]. B oKHe

BbIOOpa KOMIIOHEHTa IIPOKPYTUTE CIIMCOK BHU3 U BhlbepuTe 'VCC' 13 6ubmroTeku 'power'. Hayxmure

'OK'.

29.
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HayxMmriTe JIeBYI0 KHOIIKY MBIIIK HaJ BBIBOJOM pe3ucTopa HOMHHAIOM 'l K', UTOGBI pacliosIosKUTh
aneMeHT 'VCC'. HaokMuTe JIeBOM KHOIIKOM MBIIIH Ha y4acTOK Hajl BEIBOZOM 'VDD' MUKPOKOHTpOJLIEpA.
B paspeJte 'Crircok ucTopuy' U3 0KHa 'Bribopa KoMroHeHTa' BbIGepuTe 'VCC' U pacriosiosKuTe ero 3a
BbIBOZIOM 'VDD'. [ToBTOpHUTE IIpOIiecc L00aBJIeHUSI CHOBA U padMecTtuTe ajieMeHT 'VCC' Hafl BIBOJOM
'VCC' xommioHeHTa 'MYCONN3'. Ecti moTpebyeTcs, MOKeTe IepeMeCTUTh I10Jie 0003HaUeHUs WU
3HAUEHHSI.

30. IToBTOPUTE MOC/IEI0BATEIHLHOCTD M06aBJIeHHUSI CUMBOJIOB MUTAaHUS, HO Teleph BBHIOEPHUTE 3JIeMEHT
'GND'. Pasmectute 'GND' 1oz BbIBOLOM 'GND' komrioHeHTa 'MYCONN3'. PasmecTuTe Ipyrod CUMBOJI
'GND' citeBa oT BeIBOZIa 'VSS' MUKPOKOHTpOJUIepa. CxeMa L0JDKHA BRI ETh Telleph KaK Ha PUCYHKe

HUXe.
ool
----- e

u? ‘*T PIC12C508A-ISN :::LE_D::::'::L_":'::%):

o) et T
i

e e e :} L.

1 6P3 PO —e
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oL GPS P2 2
LA
LA
izeojyzzz'“ v
,,,,, MYCONN3 ;;;' Ry
. vCCi,g.....-. .100.:
CGND *NF’UTA?H e
B G”D;?’:

RN
e

31. Jlastee coeqTUHUTE BCe KOMIIOHEHTBI IIPOBOAHHUKAMMU. Haxxmuite KHOIIKY 'PasmecTUTh l'IpOBO,I[HI/IK' /

Ha ITpaBoOM ITaHeJIX HHCTPYMEHTOB.

BygbTe BHUMATEJbHBI, He HOKMUTE KHOIIKY 'PasMeCcTUThL IIHMHY', KOoTOopas
pacrioyio)keHa TOYHO IIOJ, 3TOM KHOIIKOM, HO MMeeT HeMHOIO Ipyryroo dopmy U
cuHUU 1BeT. B paspesie Illunnable coequHenud B KiCad OygeT pacckaszaHO Kak
HCII0JIb30BaTh MHCTPyMeHT 'IIIvHa'.

NOTE

32. HaykMuTe JIeBOUM KHOIIKOM MBIIIM Ha MaJIleHbKUM KPY>KOK B KOHIIE BBIBOJIa 7 MUKPOKOHTpOJIIEpa U
3aTeM Ha MaJIEHbKUU KPY)KOK Ha BBEIBOZe 1 ajmemeHTa 'LED'. JIeBBIM IIeJTUOK MBIIIH IIPU YepUeHUU
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IIPOBOJIHHUKA CO30AaCT TOUYKY usruba. Bo Bpemd COeITMHEHWA BBIBOIOB MOKHO U3MEHATDH Macrrrao.

Ecm HY)KHO IlepecTaBUThb COeSWHEHHbIe KOMIIOHEHTHI, Ba)KHO HUCII0Jb30BaTh He
wiaBuily [m] (‘TlepemectuTs'), a kimaBuiny [g] (‘TleperamuTs'). Hcmoab3oBaHue
epeTacCKUBAaHUS COXPAHUT IPOBOJHEIE CBSA3U. [IpocMOoTpUTe HIar 24, eyt 3a0bLIH,
KakK IlepeiBUHYTH KOMIIOHEHT.

NOTE

.. Dy
- _LED

::::z’z’m:?f

6PO [—L—
6Pl & o

33. IloBTOpPUTE 3TOT HPUEM UM COENUHUTE NPOBOSHUKAMM BCe OCTaJbHBIE KOMIIOHEHTHI TaK, KakK
II0Ka3aHO Ha PUCYHKe HIDKe. /[BOMHBIM II[eTYKOM MBI MOKHO 3aBEPIIUTH IIPOBOIHUK B JIFO60M
Mecre. Korga mpoxsiazka IIPOBOSHHUKOB OCyIecTBIgeTcd K cuMBoJsiaM 'VCC' m 'GND', mpoBOgHUK
IOJDKeH IOJKJII0YaThCI K HIDKHEN yacTh 3Hauka 'VCC' U K cepefjiHe BepxXHeM yacTH 3Hauka 'GND'.
ITocMoOTpHUTE HA PUCYHOK HITKE.
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35.

36.

37.

38.

39.

40.

Ternepb paccCMOTPUM aJbTePHATHUBHBIA ITyTh CO3MAHHS COeJUHEHUI HCII0JIb3ysl METKH. BriGepure
HHCTPYMEeHT MapKUPOBKH IIeTIH, HAKAB KHOIIKY 'PasMecTHTh MM IlelH (JIOKaTbHast MeTka)'! A Ha

IIPaBO¥ ITaHeJ I MHCTPYMEHTOB. WJTH UCIT0JIh3yiTe KiaBuIy [1].

HaxmuTe JIeBOM KHOIIKOM MBIIM B CepefiMHYy IIPOBOJHUKA, COEJUHEHHOTO C IIeCTHIM BBIBOLOM
MUKPOKOHTpoJsUIepa. HasoBuTe 3Tty MeTKy 'INPUT. MeTKa 0CTaérca OTHEJHLHBIM KOMIIOHEHTOM,
KOTOPBIY MO’KHO, K IIPUMEDY, IIEPEMECTUTD, IOBEPHYTH WJIH YAATUTh. UTOOEI ITelIb 06peJia Ha3BaHIe
METKH, OIIOpHad Todka (B BHJe HEO0JIBIIOT0 MIPSIMOYTOJIbHUKA) [OJDKHA OBITH pasMelleHa
HeIloCpe/iCTBEHHO Ha IIPOBO/ie, MO0 Ha BEIBOJE.

IloBTOpPHTE 3Ty IIPOLIEAYPY U PasMeCTHUTe APYIYI0 METKY Ha JIMHUU CIIpaBa 0T Pe3UCTOpa HOMHUHAIOM
100 OM. OHa 6yzeT Taxoke Ha3bIBaThCa 'INPUT'. /[Be MeTKM, UMEIOIIME OHO U TO YK€ UMs, CO3LAI0T
CBs3b (He IIPOPHCOBAHHYI0) MKV IleCThIM BBIBOIOM PIC 1 pesrcropom 100 OM. ITOT cI10c06 yo6eH
UL COefWHEHUs IIPOBOLOB B (JIOKHBIX YCTPOMCTBAX, I[le PHUCOBaHUe JIMHUN MOYXeT B UTOTe
IIPUBECTH K OIIMOKaM B cxeMe. UTOOBI pasMeCTUTh METKY, He0o0g3aTeIbHO Hy>KeH IIPOBOJ, MO>KHO
IIPOCTO IIPHUCOESUHUTL METKY K KOHTAKTY.

MeTKOM MOJKHO TaksKe IIPOCTO IIOJIIKCATh IIPOBOJ A/ UHPOPMAaTUBHLIX Ilesleli. PasMecTuTe METKY
Hayx cegbMBIM BEIBOZIOM PIC-a. BBeguTe uma 'uCtoLED'. HasoBHUTe IIPOBOJ, MEXKIY Pe3UCTOPOM U 'LED'
— 'LEDtoR'. HasoBute rpoBog, Mesxny 'MYCONNS' u pesuctopoM — 'INPUTtoR'.

Hesb3d ucmoJib30BaTh MeETKaMM Ha IIPOBOJaX 3a3eMJIeHHda U IIMTaHWsd, IIOCKOJIbKY OHH IIO-
YMOJIYaHHIO IIOMEUYEHEBI B COOTBETCTBHUHU C BRIBOJIaMHM 3THX 3JIEMEHTOB.

Ha pucyHKe HIDKe II0Ka3aHO, KaK /[0J/DKEH BBIIIIETh KOHEUHBIH Pe3yJbTar.
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41.

42.

43.

JlaBaiiTe Telepb pas3bepémcs C He IIPHUCOeUHEHHBIMH IIPOBOLAMHU. JIIO60M KOHTAKT WM IIPOBO/,
KOTOPBIM HU C YeM He COeUHEH, CTaHeT IIPUUNHOHN IIpeAyIpeKaeHns, oyayun rmpoBepeH KiCad-om.
YUT06bI N30eKaTh ITUX MpeyIpeKIeHUM, HY»KHO IIPOMHGOPMHUPOBATh IIPOTPaMMY, UTO IIPOBO/IA HE
IIPUCOeIMHEeHBl HAMEPEHHO, MO0 BPYYHYI0 OTMETUTH KayKIBbIM He IIPUCOeNUHEHHBIN IIPOBOJ WMJIX
KOHTAKT KaK He II0IK/TF0OUYEéHHBIN.

HakmMuTe KHOIIKY 'PasMecTHTh ¢uiar 'He coefquHeHO' » Ha IIpaBOM ITAaHEJH HWHCTPYMEHTOB.

HasxmuiTe j1eBOM KHOIIKOUM MBI Ha BBIBOZAX 2, 3, 4 U 5. Ha HUX mosBUTCA 'X'-00pasHBIN CUMBOJL,
03HAYAKIIHH, UTO K HUM HaMePEHHO He IT0IK/IF0UYeHb] IIPOBOJHUKU.

P PICI2C50BA-.

=y

1
o = o
%] 6P3 PO L —
%= GP4 cP1 |-o—
2] Gps 6P2 [

HekoTopble KOMIIOHEHTHl UMEKT HeBHAMMble BBIBOJBI ITUTaHUA. UTOOBI CleslaTh UX BUIHUMBIMU
Ha)KMUTe Ha KHOIKY 'TIoKasaTk CKPBITbIE BHIBOBI' :I;}- Ha JIeBOM ITaHeJIM MHCTPYMEHTOB. CKPBITHIE
BBIBO/JBI IIUTAHUSI aBTOMATHUYECKH COeIUHSIOTCA C LIeIsIMH, KOTOPble MMEKT TaKHe >Ke HasBaHUsd,
HarpuMep, 'VCC' u 'GND'. B o6mieM oIydae, HY’KHO CTapaTbCsl He BBISBJATH CKPBITHIX BBIBOJOB
IUTaHUA.

Tenmepp Heob6xogMMO H06aBUTH cUMBOJBI 'Power Flag', xoTopsle ykaxyT KiCad’y, yTo IIHMTaHUe
nomaércd oT HUX. HaxkmuTe kiiaBuiiy [p] u oTeinute 'PWR_FLAG' B 6ubanoTeke 'power'. Pasmecture
[IBa TaKUX cuMBoJIa. [lofgcoemrHUTe X K BRIBOAY 'GND' 11 K 'VCC', Kak IT0Ka3aHO Ha PUCYHKe HIDKe.

F"w'R FLAG F”.-.-'R 'FLAG

GND - vCC

3TO TO3BOJIUT H36eXKaTh TUIINYHOTO IIPeAYIpPEeKIeHUs IIPH IIPOBEpPKe CXEeMBI:

NOTE ..
Bv1800 C0e0UHEH ¢ Apy2UM 8b18000M, HO HE YNPABALEMC HU OOHUM U3 HUX.

44. WHoTma moj1esHo Koe-Ije BCTaBUTh KOMMEHTapHH. ,[[06&BI/ITI: HX Ha CXeMY MO2KHO, HCII0JIb3Yysd KHOIIKY

45.

46.

'Pa3MecTUTE TeKCT' T Ha IIpaBOM ITaHeJ I HHCTPYMEHTOB.

Temepp BceM KOMIIOHEHTaM HY)KHO IIPUCBOUTb VHUKaJIbHble 0003HaueHUs. PaKTHYeCKH,
OOJILIIMMHCTBO KOMIIOHEHTOB BCE eIlfé HasBaHbl 'R?' win 'J?'. HasHauuTh 00603HAUEeHUST MO’KHO

aBTOMAaTHUeCKU Ha)KaB Ha KHOTIKY 'O003HAUYUTh CXeMY' f@ Ha BepXHeU [1aHe/ I HUHCTPYMEHTOB.

B oxue 'O603HauuTh cxemy' BbIOepuTe 'TI0 Bcell cxeMe' W HaXMUTe KHOIIKY 'O003HA4YUTH
KOMIIOHeHTHhI'. Ha)kmuTe KHOIIKY '3aKpbITh'. O6paTuTe BHUMaHUe KaK BCe 3HaKU '?' 3aMeHIINCh
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47.

48.

49,

50.

51.

HO3UITMOHHBIMU HOMepaMu. Kakmoe 0603HaueHUe Telleph YHUKaJIbHO. B TaHHOM IIpUMepe OHU
nouMeHoBaHEI R1, R2, U1, D1 u J1.

Temmephr MO’KHO HTPOBEPUTH CXeMy Ha HaJuue OIMO0K. Ha)KMUTe KHOIIKY 'BBIIOJTHUTEH IIPOBEPKY
IEKTPUYECKUX IIPaBUJI IIPOEKTUPOBAHUST ‘ 3aTeM HaKMHUTe Ha KHOIIKY 'BEBIIOJHUTEL'. bymer

chopMHUpOBaH OTUET, COofep KAl MHQOPMAILMIO0 O HaWJeHHBIX OIIKMOKAaxX W IIpefyIIpekIeHUsIX,
TaKUX KaK He COeJUHEHHBIE IIPOBOJa U T.IL. /l0JDKHO 6bITh 0 0IIMO0K U 0 IpeAyIIpeXneHui. B cryyae
Ha/IM4us OIIMO0K WJIU IIPeAyIIpesKIeHUuN B MeCTe X BOSHUKHOBEHUS, II0SBUTCI MaJleHbKasl 3eJIéHas
crpesika. [IocraBbTe raJIouKy B OKoOIIKe 'Co3zmaTh ¢ariyi ERC 0TuéTa M HayKMHTe KHOIIKY 'BBIIIOJTHUTE'
ellIé pa3, YTOOBI IIOJTYIUTD 00JIbIIIe MTHGOPMAIIHUH 06 OIITHOKaX.

[Ipy BO3HUKHOBEHWU IIpeNyIpPeKNeHUs O TOM, UTO "TeKCTOBBIM pefaKkTop He
NOTE HamgeH", OIpobyiTe yCTaHOBUTDL IyTh C:\windows\notepad.exe (Windows) mim
/usr/bin/gedit (Linux) B HacTporika KiCad.

Ha saTom paboTa co cxeMo¥ 3akoHYeHa. Ceriuac MOKHO co3zath 'Netlist' — ¢pari crivicka 1erne cxeMsl,
B KOTOPOM eIllé HY)KHO OyJeT IIPUCBOUTH I10CaZ0YHbIe MecTa JAJ1 BCeX KOMIIOHeHTOB. HakmuTe

KHOIIKY 'COOpMHpPOBATh CIIMCOK IleIeit’ Ha BepxXHeM NaHe/JM HHCTPYMeHTOB. HakmMuTe Ha

KHOIIKY 'CopMHpOBaTh' ¥ 0CTaBbTe UM daiiya 10 YMOTIaHHUIO.

Co3maHuve coucKa Iielled 6bLI0 HEOOXOOUMBIM B IIPONUUIBIX Bepcusax KiCad. B
MOC/IeHUX BEPCUAX HPeNbIAYIIUN Iar MOKHO IIPONYCTHUTh, a BMECTO Hero
BBIIIOJTHUTL MHCTPyMeHThI — OOHOBHUTH IIeYaTHYI0 IUIaTy. Ho B TakoM ciry4yae
HY)KHO CHavajla Ha3HauUTh I10CaI0YHble MecTa /1151 KOMIIOHEHTOB.

NOTE

ITocste cosmanus Qarisa CIIMCKa Iiellel, HayKMUTe KHOIIKY '3anycTuTb CvPch' 3*::, Ha BepxHeu I1aHe/n

UHCTPYMEHTOB.

CyIliecTByeT MHOKECTBO pPa3HBIX CIIOCOG0B HA3HAUUTH I10CAJI0YHOE MeCTo
KOMIIOHEHTY.

o [IpaBasg KHOIIKa MBI — CBolicTBa — IIpaBUTH Iocax.MecTo /[BOMHOU IIeTI0K
110 KOMIIOHEHTY WJIU IIpaBas KHOIIKa MBI - CBoOMCTBa — IIpaBUTH CBOIiCTBa
NOTE - Ilocag.mecTo

o HUHCTPpyMeHTbI - PeJaKTHpOBaTh IIOJIsI KOMIIOHEHTOB VYCTaHOBHUTE OIIITHIO
ITokasamb usobpadiceHue nocad.mecma 6 duaaoze 6bl60pa KOMNOHEHMA B
rmapameTpax Eeschema u HasHaudaiTe ITOCAflOYHbIe MECTa IIPU BHIOOPe HOBOTO
KOMIIOHEHTA JIJIs1 10 6aBJIeHHS B CXeMY

CvPcb m103BOJISIET CBA3aTh BCe KOMIIOHEHTHI CXeMEI C IT0CaJJ0UHBIMU MecTaMU U3 6ubmmoTeku KiCad.
CpenHsist 061acTh OKHA COZEPIKUT KOMIIOHEHTHI U3 cXeMbl. B Hell BhIfiesiuTe 'D1'. B 06sacTu ciipaBa
IIpe/iCTaBJIeHbI BCE TOCTYIIHbIE I10CaJJ0YHble MecTa (eC/IM HET, TO B JIEBOM KOJIOHKE HAaUAWUTe IIyHKT
LEDs u méakHuTe Ha HEM), HpoKpyTuTe BHU3 K 'LED_THT:LED-D5.0mm' ¥ [ABa’KObI IEJTKHUTE
MBIIIIKOM Ha HEM.

Bo3Mo>kHO, B 06J1aCTH CITpaBa 0TOOPA3UTCS TOJIHKO BhIGpaHHAsT TOATPYIIIIA JTOCTYITHBIX I10CAJI0YHBIX
MecT. Tak IIPOUCXO/UT H3-3a TOT0, uro KiCad mbITaeTcsd IpeAsIosKUTh OMHOKECTBO IIOIXOMSIIIX

IIOCATOUYHBIX MecT. HakaTveM Ha KHOIIKY % u MOJKHO BK/IHYATh HJIH OTKJIFOUYaTh

COOTBETCTBYIOIIHE QUILTPHI.
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I 'Ul'  BbIGepuTe 1ocagouHoe Mecrto  'Package DIP:DIP-8 W7.62mm'. [Jma 'J1I' —
'Connectors:Banana_Jack_3Pin'. st 'RT u 'R2' —
'Resistor THT:R_Axial_DIN0207_L6.3mm_D2.5mm_P2.54mm_Vertical'.

53. Eumi XOTHTe y3HaTh, KaK BBIIIIIUT BBIOPAHHOE ITOCAZIOYHOE MECTO, MOYKHO Ha)KaTh KHOIIKY
'TIpOCMOTP BBIGPAHHOTO II0CAZOYHOTO MeCTa IJ1s1 TIpeBAPUTEILHOTO ITPOCMOTPA TEKYIIETO

II0Cag04YHOI0 MeCTa.

54. Bcé roToBo. Temepb MOYXKHO COXpaHUThH CXeMy depe3 MeHIHO ®ai1 — COXpaHUTH CXeMy KN C
IIOMOIIBI0 KHOIIKH 'TIpHMMEHUTE, COXPAHUTE CXeMY U IIPOJ0JDKUTE .

55. Mo>kHO 3aKpbhITh Cvpch 1 BepHYThCI HasaJ B peflakTop cxeM Eeschema. Ecii m3MeHeHUs He ObLIU
coxpaHeHbI B Cvpch, 3T0O MOYKHO CZieJIaTh ceiyac dyepe3 MeHro ®aitn . CoxpaHuTh. CHOBa CO3/jauTe
¢arin crimcka Iiereil. Terleps Qaiiyl cIucKa Ijelieil 06HOBJIEH C YYETOM BCeX II0CAL0YHBIX MECT.
3aMeThbTe, eCJIM He HallUIOCh HY>KHOe I10CaZ0UHO0e MECTO [JIs1 KaKOT0-TO KOMIIOHEHTa, TO ero IIPUIETCS
CO3aTh CaMOCTOATeNbHO. O TOM KaK 3TO CHeJsaTh, OyZeT paccKa3aHO B OJHOM U3 CJIEIYHOIUX
PpaszesioB TaHHOTO PYKOBO/CTBA.

Temeph KaKIOMYy KOMIIOHEHTY Ha3HAuUeHO CBOE II0CA[[0YHOe MeCTO. BmecTo
CO3MAHUS CITMCKA Teled W CJIeAYIONIMX [JBYX IIAaroB, MO>KHO BBIIIOJHUTH
HHCTpyMeHTHI — OOHOBHTH I€UATHYIO IUIaTy. B IociemHeM cirydae, Pchnew
OTKpOEeTCs ¢ fuasoroM O6Ho8UMb naamy co cxemul. HokMuTe KHOIKY OOGHO8UMD
naamy. Jlajee Mo)KeTe CJIefloBaTh WHCTPYKITMSIM M3 pasfesna o Pcbnew aToro
PYKOBOJICTBA.

NOTE

56. IlepetinuTe B MeHe»Kep IIpoekToB KiCad. 31echk MOYKHO BUIeTh (allyl CIIMCKa Iiellel cpenu GaiyioB
IpoeKTa.

57. @ai1 CIIMCcKa Iiellell OIKChIBaeT KOMIIOHEHTHI M COOTBETCTBYIOIIME MM KOHTaKTHBIE COeJMHEHUS.
JT0, Ha caMOM [TeJjie, TEKCTOBBIN (paiiyl, KOTOPBIU MO>KHO JIETKO ITPOCMOTPETh, OTPETaKTUPOBaTh WU
06paboTaTs.

®atpl 6mbmuoTeKk (*lib) TOKe SBJISIOTCI TEKCTOBBIMHM, M HMX TakKKe JErkKo

NOTE
penakTupoBaTh U 06pabaThIBATh.

58. UT06RBI CO3aTh CIIMCOK MaTepPHAJIOB (IIepeueHb aJIeMEHTOB cXeMbl, BOM), IpOUUTe B peaKToOp CXeM
Eeschema u HaykMUTe KHOIIKY 'COOPMUPOBATE IlepedeHb 3/IEMeHTOB U MaTepHaoB' ﬁ Ha BepxHeu
IaHe/I MHCTPYMEHTOB. B Hawasle, B MajJloTOBOM OKHe HeT aKTHBHBIX IIarMHOB. /11 106aBJIeHUS

IIepBOTO HAKMHUTE KHONKY /l06aBHTHh IUIaruH. Bribepure *.xsl ¢ail, KOTOpPBI XOTeaH OBl
HCII0JIH30BaTh. B TaHHOM CTy4dae HY»KHO BBIOpaTh hom2csv.xsl.
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Linux:

Eciu xsltproc 0TCyTCTBYET, ero MO>KHO 3arpysUTh U YCTAaHOBH C IIOMOIIBIO:

sudo apt-get install xsltproc

B OC Debian 1M IpoU3BOSHOU OT Heé, Kak, HartpuMep, Ubuntu, vim

sudo yum install xsltproc

B OC, mpousBogHOM oT RedHat. Ecyiit Miciosib3yeTcst oIlepaliioHHas CUCTeMa, O TIMYHAas
OT 3TUX JIBYX, BOCIIOJIH3YHTeCh BCTPOEHHBIM ITaKeTHBIM MeHe/KepoM JIJIg YCTaHOBKU
nakera xsltproc.

xsl-¢patitel xpaudred B: /ust/lib/kicad/plugins/.
NOTE AppleOSX

Ecmn xsltproc oTCyTCTBYET, €Yo MOJKHO JIETKO YCTaHOBUTBD, UCI0JIL3ysd Apple Xcode us
caiiTa Apple WM 3arpysuTh U YCTAaHOBUTE €T0 € IIOMOIIIBIO:

brew install libxslt

xsl-¢atie xpaudred B: /Library/Application Support/kicad/plugins/.
Windows:

xsltproc.exe ¥ mofKIrOUaeMble Xsl-Qaliyibl yCTaHABIMBAIOTCI B <KAMAJ/0K YCMAHOBKU
KiCad>|bin u <kamasoe ycmaHosku KiCad>\bin|scripting|plugins, COOTBEeTCTBEHHO.

Ha Bcex onepamjiOHHBIX CHCTEMAX:
MO0>KHO TOJTy4YHUTh IO CIEAHIO Bepcuto bom2csv.xsl us:

https://gitlab.com/kicad/code/kicad/raw/master/eeschema/plugins/xsl_scripts/bom2csv.xsl

KiCad asmomamuuecku cocmasum KomaHady, Hanpumep:

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

Bo3MmodicHO noHadobumcs dobasums pacuiupeHus gaiina, 01 3mo20 U3MeHuUme KOMAaHOHYH
CMPOKY KAK YyKA3AHO:

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

Ut moJtygeHud 60J1ee [eTalbHOU HHPOpMaITUi HAXKMHUTe KHOTIKY 'CIIpaBKa'.

59. Tenepp HakMuTe KHOIIKY 'CHopmupoBarh'. ®aityl (¢ HasBaHHWEM KaK y JaHHOTO IIpoeKTa) Oyzxer
pacriosio’keH B IaliKe IIpoekTa. OTKpouTe .csv daiiy ¢ moMmotpio LibreOffice Calc i ¢ moMoIsi0
Exel. ITogBUTCSA OKHO C TapaMeTpaMK UMIIOPTa AaHHBIX, HaokMuTe 'OK'.

Terepb BCE TOTOBO, YTOGHI IIEPEUTH K PasfesTy TPacCHPOBKH ITeUaTHBIX IJIAT, KOTOPHIH IIpe/iCTaBIeH B
cienyromet yacth. OfHAKO Iepe]; 3TUM JaBaiiTe OBICTPO PacCMOTPUM, KaK COEIHHSATH BBIBOJIBI
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https://gitlab.com/kicad/code/kicad/raw/master/eeschema/plugins/xsl_scripts/bom2csv.xsl

KOMIIOHEHTOB, UCII0J/Ib3ys NTHHY.

IITuaHbIe coequHeHus B KiCad

VHorma BO3HUKAeT HeOOXONUMOCTb B COENUHEHHM HeCKOJbKHX II0CJIe[[0BaTeJbHBIX BBIBOZOB
KOMIIOHeHTa A ¢ HeKOTOPBIMU APYTUMH I10C/IeloBaTe/IbHBIMU BBIBOIaMU KOMIIOHEeHTa B. B aToM ciryyae
JOCTYIIHBI /1Ba BapHaHTa: YyKe PacCMOTPEHHBIM MeTO[| HCII0JIb30BaHUA METOK WM MeTOJ IIMHHBIX
coequHeHUU. /[aBaiiTe pacCMOTPUM Tellepb BTOPOM.

1.

10.

IIpencraBbTE, UTO €CTh TPU 4-KOHTAKTHBIX pasbéMa, KOTOPhIe HY»KHO COeIVHUTH BMeCTe KOHTaKT K
KOHTaKTy. [IpuMeHUTe CII0C06, HUCIIOIb3YIOIMN MEeTKU (HaKMUTe KyaBUIY [l]), 4TOOBI IIPHUCBOUTH
MeTKY 4-My BRIBOAY pasbéMma CONN_1. O603HaubTe 3Ty MeTKYy 'al’. Terepb Ha>KMUTe KJIaBUIITY [Insert],
4TOOBI TOBTOPUTH IIPEABIAVITEE TEHCTBHUE 110 OTHOIIIEHUIO K cyleyroleMy BeIBoAy (PIN 3). 3ameThbTe,
MeTKa aBTOMaTHYeCK U3MeHMIach Ha 'a2'.

. Hoxvmure xiaBuily [Insert] emé nBa pasa. HakaTwe kiaBumm [Insert] aHaJOTUYHO OIlepaniuiu

'TIOBTOPUTH IIOCJIeZ{Hee [eMCTBHE U 3TO OYeHb II0JIe3Hasi KOMaH/a, KOTOPas MOYKeT 3HAUUTEbHO
06JIerYnTh PaboTy.

. IloBTOpPHUTE TO >Ke camoe [IeUCTBUE (IIpUCBOeHUE MeTKHM) i pasbémoB CONN_2 u CONN_3. [lasee,

IIpU pa3paboTKe ITeYaTHOM ILIAThI, 6bLI0 GBI BUIHO, UTO TPU pa3béMa CoeJUHEeHBI IpyT ¢ ApyroM. Ha
PHCYHKe 2 IT0Ka3aH Pe3ysIbTaT IIPO/ieIAHHOM paboThl. YTOGHI IPUATh cCXxeMe 60JIee 3CTeTUYHBIN BU/,
MO>KHO BBIIIOJIHUTD CJIe/IyIOITiee: C IIOMOIITbI0 HHCTPYMEHTOB 'PagMecTUTh BBOJI, IIPOBOHUKA B IIIUHY'

Q: U 'PasMecTUTh BBO/ IIIMHGBI B ]_LII/IHy' * QOITO/ITHHUTH CXeMY KaK ITOKa3aHO Ha PHUCYHKe 3. OmHako,

YUTUTE, 3T0 OyeT HeapPeKTUBHO JJIs1 ITeYaTHOM ILIaThL.

. Hy?’KHO OTMETUTBH, UTO KOPOTKUH IIPOBOJI, COeJUHEHHBIN C BbIBOZaMHU (PUCYHOK 2), COBEPILIEHHO He

o6si3aTesieH. ®aKTHYeCKH, METKHU MO>KHO OBLII0 HaHECTH IIPsAMO Ha BBIBO/IBIL.

. /laBaiiTe IIPOIBUHEMCS €ITI€ Ha O/IHH ITIar BITEPE U IIPE/III0JIOKHUM, UTO UMEETCSI YeTBEPTHIHN pa3heM

CONN_4, MapKHUpOBKa BBIBOJIOB KOTOPOTO I104YeMy-TO HeMHOT0 omm4aercs (b1, b2, b3, b4). Celtuac
HY)KHO COeQUHUTDH WUHY 4 C WUHOU b KOHTaKT K KOHTaKTy U c[ejlaThb 3TO 6e3 HCII0JIb30BaHUS
MapKHUPOBKU BBIBOJIOB (KOTOPAasi TAK)Ke BO3MO>KHA), & UCII0JIb3ysI MAPKUPOBKY IIIMHBI — KKI0H ITTIHE
II0 MeTKe.

. HogxrrounTe U npoMapkupyiite CONN_4, HCII0IB3ys METOJ, HaHeCeHUsI METOK, OITHCAHHBIH BEHIIIIE.

0O603HaubTe BEIBOAEI b1, b2, b3 u b4. IlogxIrounTe BHIBOBI, UCII0JIb3Ys MHCTPYMEHTHI 'PasMecTUTh

BBOJ, IIPOBOJHUKA B IIIUHY' "‘-Q U 'PasMecTUTh IIIHY' / (cM. pUCYHOK 4).

. TomectuTe MeTKy (k1aBuina [1]) Ha mmHY pasbemMa CONN_4 1 HazoBuUTe eé 'b[1.4]'".
. ITomectuTe MeTKy (ky1aBuIla [1]) Ha IpeabIAYINYIO IITMHY @ U Ha30BUTe eé 'a[1.4]".

. Teriepb MOJKHO COeVHUTE IIMHY a[1..4] ¢ wHo# b[1..4], ¥cl101b3ys MHCTPYMEHT 'PasMeCcTUTh IIUHY'

[Ipu coeUHEHWHU IBYX IIMH BMeECTe, BRIBOJ, al Gy/eT aBTOMaTHUYeCKH COeTHHEH C BRIBOIOM b1, a2
OymeT coeTUHEH ¢ b2 U T. 1. PUCYHOK 4 IT0Ka3bIBaeT, KaK /I0JDKEH BBIIVISIIETh KOHEUHBIH pe3ysbTar.

Omepanusa 'TIOBTOPUTH IIOCIELHee [eliCTBHUe', BbI3BaHHAasd Ha)KaTUeM KJIABUIIU
[Insert], mo)keT OBITH BecbMa VCIIEITHO IIPHMEHMMAa IIPH II€PHUOJUYECKU

NOTE TIIOBTOPSIOIIMXCA [eliCTBUAX. HamprMep, KOPOTKHEe IIPOBOJA, COeJUHEHHBIE CO
BCEMM BBIBOJIJaMHU Ha PUCYHKE 2, 3 U 4, MOTYT OBITH pasMellleHb] C UCII0JIb30BaHUeM
9TOM OIleparfyH.

21



11. Oneparus 'TIOBTOPUTS IIOCIEJHEE NeMCTBUE', BhI3BaHHAA Ha)KaTHeM KJIaBUIIH [Insert], MOsKeT TakoKe
YacTo IIPUMEHSITHCSI IIPU MHOKeCTBe I10C/Ie/loBaTeIbHBIX BBI30BOB MHCTPyMeHTa 'PasMecTHUTh BBOJ,

IIPOBO/IHUKA B IIIUHY' N
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IIpoeKTUpPOBaHME II€YATHOM IUIATHI

[Ipunuro BpeMsi BOCIIOJIL30BaThCI (GaliyioM CIIHCKA Iielled [JI1 TOTO, YTOObI BBIIIOJHUTH TPACCUPOBKY
Ie4aTHOM IJIaThL. ITO [eslaeTcs IIPY IIOMOII HHCTpyMeHTa Pchnew.

Ecm 6plyIa HCIIOJIb30BaHa KOMaH/Ja O6HOBUMDb nediamHdyro naamy B Eeschema, HeT
H906XO,III/IMOCTI/I CO3[aBaTh CIMCOK Ilellel U BBIIIOJIHATE IIATHIM Irar. Ceiiuac MO>KHO
PaCIIOJIOKHUTE IIOCaZOYHBIE MECTa Ha IlVIaTe, KaK yKa3aHO B IIarax 6 u 7, a gaiee,
HaCTPOUTH ITapaMeTPEI JIMCTAa U IIPaBUJIa ITPOEKTHUPOBAHA, BBIIIO/JITHKUB IIIalr'd 2.4,

NOTE

Hcnosib3soBanue Pchnew

-
1. B meHemKkepe 11poekToB KiCad HaKmuTe KHOIIKY 'PeflakTHUpoBaTh II€YaTHYIO ILIaTy' I,hﬁl‘i (Pemaxkrop

IevaTHBIX IIaT). TakyKe, MOYKHO BOCIIOJIb30BATHCS aHAJIOTMYHOM KHOIIKOM ITaHeJM MHCTPYMEHTOB
Eeschema. OTKpoeTcd 0KHO Pchnew. Eci 1IoSBUTCA CO00IIeHHEe 06 OIMMOKe, B KOTOPOM TOBOPUTCH,
qT0 *kicad_pcb-daiis elg He CyIeCTBYeT — IIPOCTO HakmuTe '/1a'.

2. HauHéM c BBO/Ta HEKOTOPOM MHGOPMAIMH 0 cxeMe. HaykmuTe KHOIIKY 'HaCTpOWKH CTPaHUITLI' HE Ha

BepXHeU I1aHe/ I HHCTPYMEHTOB. YCTaHOBUTE ITOAXOAAITIMN 'Pasmep’ crpaHulisl (‘A4 '8.5x11' 1 T.I1.) 1
BBenuTe B 1oJie 'HaumeHoBaHue' — 'Tutorial 1'.

3. Xopo1rasd MBICIb — HayaTh C YCTAaHOBKHM pasMepa 3a3opa M MHHUMAJIBHOMH IIMMPUHBI JOPOXKKH
(IpoBOHUKA), 3a7laB TeM CaMbIM TpPeO0BaHUS CBOEr0 IIPOM3BOAMWTEJI ITedaTHBIX ILIAT. B obieM
CJIydae, [OCTaTOYHO YCTaHOBUTH 3a30p '0.25' ¥ IMMpPUHY AOPOXKU '0.25'. BeIGepuTe IYHKT MEHI0
VcranoBku - IIpaBwia mnpoekrupoBaHus. [lepeiifure Ha BKIAAKY 'PemakTop KJ/accoB Iielleit'.
HsMeHuTe 3HaUeHMe B I10JIe '3a30p' BBepXy oKHa Ha '0.25' 1 sHaueHue B 110J1e 'TIuprHa JOPOXKKU' Ha
'0.25' KaK IT0Ka3aHOo Ha PUCYHKe HIDKe. PasMepkl 3/1eck YKasaHbl B MUJIMMETPaX.

PenakTop knaccos Uenei | OBwue npaenna NpoekTUpoBaHNA

Knacckl Lienef:

3asop | LUnpuHa AopodXKK | IHaMeTp nepex.oTB. | CBEPNO Nepex.oTs. | JIlaMeTp nepex. MUKpooTs. | CBEepno nepex.MHKpooTB.

Default 0.25 0,25 0,6 0,4 0,3 0,1

Oo6aenTh YoanmTe COBWHYTE BEEPK

4. IlepelizuTe Ha BKIAAKY 'O6IIMe IIpaBUiIa IIPOeKTUPOBAHUA U yCTAHOBUTE 'MUHUMAIbHYIO IIIUPUHY
moposxku' '0.25'. HaxxkmuTe KHONIKY 'OK', UTOOBI MPUMEHUTHh BHECEHHBIE N3MEHEHUS U 3aKPHITh 0KHO
'IIpaBKa IIpaBUJI IIPOEKTHUPOBAHML .

5. Tertepb MO’KHO HWMIIOPTHPOBATh (ailyl CIIMCKA Ielleld, eCIi OH yKe Cco3fgaH. HakMuTe KHOIIKY

' | o
CumuTaTh CIIMCOK ITeIlen _ Ha BepxXHeU ITaHeJ M UHCTPYyMeHTOB. Eciu ¢ momoIrpio Eeschema yxe

ObLI co3maH Gailr crmcka Iiereli 'tutoriall.net’, To oH OygeT ykasaH B moJie '®aiiyl cIUcKa Iiernei’.
HasxmuTe KHOIIKY 'TIpounTaTh TEKYIIMI CIIMCOK I1ellelf'. 3aTeM Ha)KMUTe KHOIIKY '3aKpPBITh .

6. Bce KOMITOHEHTHI 0TO6pa3sITcs Ha aKpaHe. OHU BBIIeJIEHBI M CJIEYIOT 33 KYPCOPOM MBIIITH.

7. [lepeMecTHTe KOMIIOHEHTHI B IIeHTP IIeUaTHOM ILIATHl. EC/IM OTpebyeTcss, MOYKHO YBEJIUYUTDh WU
YMEHBIIMTh MacIiTab IIpsIMO B IIpoliecce IepeMellfeHHs. II[EIKHNUTe JIeBOM KHOIIKOM MBIIIM JIJII
3aBepIIIeHUs.
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10.

11.

12.

13.

Bce KOMITOHEHTBI CBSI3aHBI MEKIY CO60 TOHKHUMU JIMHUSIMU, Ha3bIBA€MbIMH He ITPHCOeIHHEHHBIMI
o
CBI3IMU (ratsnest). YGepurTech, 4To KHOIIKA 'Tlokas3aTh/CKpBITB BCe CBSBH' | _ ':'D Hakata. Takum

06pa30M MOZKHO YBU/IETH JIMHKH, CBA3BIBAIOIIE€ BCE KOMIIOHEHTHEI.

. Kaxq:[mﬁ KOMIIOHEHT MOJKHO IIepeaBUraThb, PACIIOJIOZKMB Hal HHUM KYPCOP WM Ha’XaB KJIaBHUIITY [m].

HayxmuTe jIeBOM KHOIIKOM MBIIIHA TaM, ITe Obl XOTeJIH er0 pasMecTUTh. TakyKe, MOKHO BBIIEJUTH
KOMIIOHEHT, ITEJIKHYB JIEBOM KHOITKOM MBINH ¥ TIEPETAIUTL ero. [lepeilBUHbTE BCe KOMIIOHEHTHI
TaK, YT06bl MUHUMH3HUPOBATh UUCJIO TIepecedeHUH coeTUHEeHUH.

MYCONN3

[BGE LT alk

3aMeTbTe, YTO OUH KOHTAKT 100-0MHOTI0O pesucTopa CoOeUHEH C I1eCThIM BEIBOLOM KoMIToHeHTa PIC.
IJTO pesyabTaT UCII0JIL30BAHUI MeTOla MapKUPOBKY, IIPUMEHEHHOTO0 IIPU COeAUHEHUNU KOHTAKTOB.
MeTKM 4acTO OpefIoUTUTeIbHee peaJbHBIX HPOBOAHUKOB, IIOTOMY YTO OHH [[eJIAI0T CXeMy OoJiee
AKKypaTHOM.

Temmeppr IMIOCTPOMM KOHTYp IIleyaTHOM IwIaThl. Brlbepute 'KoHTyp miatel' (‘Edge.Cuts’) wus
BBIIQIAI0IIET0 MEeHI0 B BepXHeU I1aHeId HHCTPYMeHTOB. HavkMuTe KHONIKY '/[06aBUTH IpadudecKre

L | 1 T
JIMHHUH WIX II0JIMT'OHBI 1 Ha IIpaBOM IIaHEJIM HHCTPYMEHTOB. HpOBeJII/ITe JIMHHUIO II0 KOHTYPY

ILIaThl, HAKUMasI JIeBOM KHOIIKOM MBIIIH B K&KIOM YIIy U He 3a6y/[bTe 0CTaBUTh HEGOJIBIIIOHN 3a30p
MEeXKNTy 3eJIEHBIM KOHTYPOM U KOHTYPOM ITeUaTHOM ILJIaThL.

,‘ [] Edge.Cuts - _If_' %:ﬁ:i:!:

e LT

Jasee IOQK/IIOUYNM BCe IIPOBO/Ia, KpOMe 3a3eMyIeHUs. Ha HIpKHeM MeJHOM CJIO€ ILIaThl (HasblBaeMOM
B.Cu) cosmaguM '3seMJISIHYHO' 30HY U TaKUM 00pa3oM COEIUHHM BCe 3a3eMJIIIOIHEe IMPOBOJHUKU B
OJIUH.

Ceifuac He0o6XOLMMO BBHIOpaTh CJI0M, Ha KakoM OyxeM pab6orarb. Bribepure 'F.Cu (PgUp)' us
BBIIIAZAI0IeTr0 MEHI0 B BEpXHeH [TaHe/ I HHCTPYMEHTOB. OTO BEPXHUU IO MefU.
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HacTpolkkn Pazmepsl WHCTpyMeHTHl  TpaBuna NpoeKTWPOBaHWA  Chpaeka

YR (€ g B S &
MG.cu (FgDn)
3.6 manc)f 0.40 mm (15,7 min P Adhes rka: 0.5000 mm (19.69 munc) =

Bradhes
& Paste
W FFaste
Wc.siks

W silks

e Mask
WFHask

[C]Dwgs.User
P cmts.User
[ Ecol. User

[OJEcoz.User
OEdge.Cuts
W 1argin
Ole.crtvd

W F.Crivd
& Fab
IFFab

14. Ecia pennyiy, K IPUMePY, ClesaTh 4-CI0MHYI0 TeUaTHYIO IJIaTy, BeloepuTe VeTraHOBKH — HacTtpoiika
CJI06B U u3MeHUTe 'MeqiHble cJIoU' Ha 4. B Tabsmrie 'Ciiou' MOYKHO IIepeuMeHOBATh UX U PELIUTh, [JI1
4ero OHH OyAyT HCIIOJb30BaThbcd. O6paTHTe BHUMaHWeE, HAaCTPOWKHU OUYeHb YHOOHO 3a7aBaThb C
IIOMOIIIBI0 MeHI0 'TPYIIIIMPOBKA CJIOEB'.

15. HayxmuTe KHONIKY 'TpaccupoBaTh LOPOKKH' \-\ Ha IIpaBOM ITaHeI UHCTPYMeHTOB. HaskMmuTe JIeBOH

KHOIIKOM MBIIIM Ha BEIBOA 1 0T 'J1' ¥ IIpoBeguTe TOPOXKKY K KOHTAKTHOM IToIaake 'R1'. 3aBepiimre
IOPO’KKY OBOUHBIM IETUKOM MbIIM. [[IUpHUHA 39TON MOPOXKKH II0-yMOJIYaHHI0 OymeT 0.25 MM.
V3MeHUTB 3Ty IIMPUHY MOYKHO C IIOMOIILI0 BBIITAAIOIIEr0 MeHI0 B BepXHeu I1aHe/Id HUHCTPYMEHTOB.
O6paTUTe BHUMaHMe, YTO I10-yMOJTYaHHUIO [0CTYITHO TOJIHKO OJHO 3HaUeHUe JIJIA [IIUPUHBI 0 POSKKH.
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Dain TMpaeka [MpocmoTp PasmecTWTe TpacckpoBaTe HacTp
eEall ARy =f1 «a QR

Hopoxka: 0,250 mm (9,84 munc) * =+ | Mepex.oTe.: 0.60 Mm (23,6 mw/

16. Eu ToHAmo6uUTCs 60JIbITIe 3HAUEHWH IS IMIUPHUHBI APO’KeK, MpokauTe VeTaHOBKH — IIpaBHiia

NMPOEKTHpPOBaHUsA — OOCIHe IpaBHWIa IPOEKTHPOBAHHMA U B IIPAaBOM HIDKHEM YIIy 3TOTO OKHa
nobaBbTe J060€ Ipyroe HY)KHOe 3HadeHHe IMMPHUHBL [Ioc/le 3TOTO CTaHET BO3MO’KHBIM U3MEHSTH
3HaueHMe IITUPUHEI T0PO0>KeK U3 BBIITAIAI0IIEero MeHI0 BO BpeMsi Pa3BO/IKU I1IaThL

MoNb20BaTENLCKAA WWRWHE OOROHEK:

LuwpuHa

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

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

17. M0O>HO TOUTH APYTUM IIyTEM U M06aBUTH 'Kitacc 1iemut', B KOTOPOM 3a7aTh psjf omiuid. Ilpoiaure

18.

19.

VcraHoBku - IIpaBuia npoeKkrupoBaHusa — Kiaccel mereii 1 106aBbTe HOBBIM KJlacC ¢ HasBaHHUeM
'power'. ViaMeHUTe MIMPUHY AOPO>KKU ¢ 8 mil (oTobparkaeTcsa kak 0.0080) Ha 24 (oToOpaXkaeTcs Kak
0.0240). lasee no6aBbTe Bee, KpoMe 'GND' B kitacc 'power’ (Bbi6epuTe 'TIo-ymMoI4aHUI0' c1eBa U 'power’
CIIpaBa ¥ BOCIIOJIb3YHUTECH CTPeJIKaMM).

YT0o6BI U3MEHUTL pasMep CeTKH, BBINIOJIHHUTe IIpaBast kHOMKa MbINM — CeTka. MO>XHO BBIOpaTh

IIOAXOSIIME pPa3Mep CeTKH KakK 710, TaK U II0CJIEe Pa3MeIeHHsT KOMIIOHEHTOB M COeHHEHHS HUX
T OPO>KKAMH.

IToBTOPHUTE 3TOT IIPOIIECC A0 TEX IIOP, IT0KA BCe IPOBOJHUKHU He OYAyT pasBe/leHbl, 3a UCKIIF0UeHUEM
TpeThero BeiBoza 'J1'. Il1aTta Jo/pKHA IIPUHATE BUJL KaK Ha PUCYHKE HIDKe.
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20.

21.
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JlaBaiiTe Tellepb IIPOBEIEM JOPOXKKY C 00paTHOM CTOPOHBI IedyaTHOM ILIATHL. BhlbepuTe 'B.Cu' 13
BBIIIAZ[AI0IeT0 MEHIO B BEpXHel ITaHe/Id MHCTPYMeHTOB. HavkMuTe KHOIIKY "TpaccpoBaTh LOPOSKKU'
\-\. HapucyitTe TOpPO’KKY OT KOHTAKTa 3 KOMIIOHeHTa J1 K KOHTaKTy 8 KoMmrioHeHTa Ul. Ha camoM

JleJie, B HaIlleM CIydae He 00s13aTeJIbHO 3TO JeJIaTh AJIs1 3eMJITHOH 11erti (GND). O6paTruTe BHUMaHUe,
KaK U3MEeHUJICI I[IBET JOPOKKU.

H3meHeHHte 0 IPH IIepexoje OT BBIBOAA A K BBIBOAY B. B IIporiecce IIpoBefeHUSA TOPOXKKH,
MO>KHO CMEHUTH CJIOM MeJH, pasMelras IepexofHoe 0OTBepcTHe. Bo BpeMsd IIPOBeleHUs JOPOXKKHU I10
BepXHEMY (JIOI0 MeIH Ha)KMUTE IIPaBYI0 KHOIIKY MBI U BbIOepUTe 'Pa3MecTUTh IIEpPexXOoJHOe
OTBEPCTHE' WU IIPOCTO HAKMHUTE KJIABHUINY [v]. 3TO IIO3BOJIMT IePeUTH Ha HIDKHUN CJIOU U
3aKOHUYUTD JOPOXKKY.



4N OTmena

¥ 3aKOHYNTE OpOMKY

)

¥ BuibpaTh coii 1 pasMecTUTL Nepex T,

N MepekNioMTE NONOHEHWE JOPOMKN

% BIGOP LUNPWHEI JOPOMKA

-|] Y0anmTe

r YoTaHoBWTE dunar
LenTp

@\ YEENMHNTE MacwTab
@\ YMEHELWWTE MacwTab
(¥ Mepepucosate
[q)\ ABTO MacwTab

@\ Bribop macwTaba

= Buibop ceTkmn

K 3aKpLITh

22. Ecyi mOHa06UTCS IIPOCMOTPETh OIIpe/le/IEHHYIO I1elb, HAXKMUTe KHOTIKY 'TIo/icBeTKa Ieny’ Ci) Ha

IIpaBOY ITaHe I MHCTPYMEHTOB. Ha)kKMUTe JIeBOM KHOIIKOM MBI Ha BBIBOJ, 3 KoMIToHeHTa 'J1'. Cama
IOPOJKKa U BCe COeMHEHHBIE C Hel KOHTaKTHBIE IVIOIAKH I10/[CBETITCS.

23. Terepb coefUHUM 3eMJISTHOU CJIOM €O BceMHU BbhIBOZaMu GND. HakmuTe KHONKY '/[06aBUTH 30HBI' B
IIpaBOM IaHeJM HHCTPYMEeHTOB. Hy)>KHO HauepTUTH II0JIMIOH 110 KOHTYPY IIATHL, II03TOMY Ha>KMUTE
JIEBOM KHOIIKOM MBI TaM, I[e HY)KHO PasMeCTUTb OJWH U3 YIIOB. B ITOABUBIIEMCSI JHaIOTe
ycraHoBUTe 'CoeJHEHMe KOHT. IIJI.' B 'TepMopasrpyska ¥ 'HakyioH KoHTypa' B 'JIr060i1' 1 HaxkMuTe OK.

24. CospariTe IIOJIUTOH I10 KOHTYPY IIJIaTHI, HOYKMMas JIEBYI0 KHOIIKY MBIIITH B KaKIOM YIVIy AJI1 IIOBOPOTA.
JIBOMHBIM IIeJTYKOM MBI 3aKOHUNUTE IIPIMOYIOJAbHUK. Ha)KMUTe IIpaByr KHOIIKY MBI BHYTPU
TOJIBKO YTO CO3[aHHOM 30HBI. BribepuTe KOMaHAy '30HBI' — '3ayuTh BCE'. [laTa OymeT 3amoJiHEeHa
BHYTPH 3eJIEHBIM IIBETOM U IIPUOOPETET BUJ, IIPUMePHO KaK Ha pPUCYHKe:
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25. 3anyCcTyUTe IIPOBEPKY IIPAaBWJI IIPOEKTHPOBAHUS, HaKaB KHOIIKY 'BBIIOJIHUTHL IIPOBEPKY IIPaBHJI
IIPOEKTUPOBAHUST' i Ha BepxHeU IlaHeaud WHCTpyMeHTOB. HaxkmuTe 'CrapT DRC'. Ommo6ok He

IOJDKHO ObITh. HakmuTe Ha 'CIIMCOK He IIO/ICOeUHEHHBIX'. He IIO/ICOEIMHEHHBIX TOPOXKEK HE
IOJDKHO ObITh. HavkMuTe 'OK', 4T06bBI 3aKphITh fuasior 'KoHTposst DRC'.

26. CoxpaHuTe Qaiiy ImeyaTHOM ILJIaThl, BhIOpaB ®aiyl — COoXpaHHUTh. /[JI1 MPOoCMOTpa IIaThl B 3D-BHUe
Haxmurte IIpocmoTp - 3D BHA,
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27. TlepeTacKUBas MBIIIIH 10 KPYTy C HAYKAaTOU JIeBOU KHOIIKOM, MOKHO ITOBOPAYMBAaTh II€YAaTHYIO ILJIATY.

28. IIpoeKTHpOBaHUE ILJIATHI 3aKOHYEHO. Telleph HY)KHO CO3[[aTh Bce Heo6xoauMble Gerber-atiipl s
IO CJIEAYIOIIEH OTIIPABKU ITPOU3BOUTEITIO.

Cospanue Gerber-¢aiisioB

3aBepIIMB pa3paboTKy ITeUYaTHOH IIAThI, MOKHO c037aTh Gerber-daiiibl 711 KaXKIOTo CJI0SI K OTIIPABUTh
UX Ha IIpeIII0YTUTeIbHBIHN 3aBO/L 10 IIPOM3BOJICTBY ITeUaTHBIX ILJIAT /IJIS1 €€ M3TOTOBJIEHHUSL.

1. V3 MmeHemKepa mpoekToB KiCad 0TKpOUTe pelakTop IeUaTHbIX IIaT Pchnew.

2. HaxxvuTe B MeHI0 Paitn » YeptuTh. Bribepute 'Gerber', kak ¢popMaT yepueHUsI U YKaKUTe I1AIIKY, B
KOTOPYI0 HY>KHO TTOMECTUTE Bce Gerber-daiiibl. 3aBepIimTe OIlepaliiio Ha)kaTieM KHOITKY "UepTUTh .

3. /lng cosmaHus Qailyla CBEepJIOBKH, B Pchnew cHOBa BbIOepUTe NIYHKT MeHIO ®ain - YepTHTh.
3Ha4veHMs I10-YMOJIYaHUIO HaM ITOXOIST.

4. HroKe yKasaHbI CJIOH, KOTOPBIE HY»KHO BbIOPATh AJIS1 CO3/LaHUS 0ObIYHOM IBYXCJIOMHOM IJIATHI:
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Cion HasBaHwue cj105 B Pacimrupenue Gerber- Pacumrupenue Gerber-
KiCad daitra daiina c BKIIOUEHHOH
onmuen
"Hcmoab3oBaTth Protel
paciiupenus ¢paiioB”

HuoKHUM CoIoU Meu B.Cu .GBR .GBL
BepxHUU 101 Megu F.Cu .GBR .GTL
BepxXHHUH CJIIOM MacKHu F.SilkS .GBR .GTO
mIéakorpaduu

HrpxkHUHT C10U MacKu B.Mask .GBR .GBS
OPUIIOS

BepXHUU CJI0M MacKU F.Mask .GBR .GTS
IPUIIOS

CJI0#1 KOHTypa Edge.Cuts .GBR .GM1

IIeyaTHOM IIJIaThl

Hcnosib3oBanue GerbView

1. /g mpocMoTpa co3fgaHHbBIX Gerber-¢aiiioB mepelifinute B MeHeyKep poekToB KiCad v HaykMmuTe
KHOIIKYy 'GerbView'. B BrIIlajjaroiieM MeHIO0 Ha BepXHeU IIaHeJM WHCTPYMEHTOB WM B MeHeJKepe
CJI10€B BeIOepuTe 'Cii04 rpa¢uku 1'. Terteps HaXKMUTE B MeHI0 ®@aill - OTKPBITH Ppaiia(el) Gerber mmm
IIPOCTO HAXKMHUTE KHOIIKY . Bri6epuTe Bce co3maHHble paHee Gerber-daiiibl 3a ouH pas. O6paTure

BHHMaHHEe Ha TO, KaK BCe CJIOM PACIIOJIOZKHUJIMCE APYT Hal APYTOM.

2. ®alyibl CBEPJIOBKU OTKPBIBAIOTCI C IIOMOINBI0 KOMaHALI daii — OTKPBITH ¢aili(bI) CBEPIOBKHA
Exellon.

3. Ucrioyb3yd MeHeKep CJI0EB MJIM MEHIO CIIpaBa MOJKHO BbIOpaTh KaKue CJI0U HYKHO I10Ka3bIBaTh, a
Kakue HeT. BHUMaTe/IbHO IIPOCMOTPUTE KAKIBIU CJIOU I1epest OTIIPABKOM ero IIPOU3BO/IUTEIIIO.

4. VripaBieHHe 0TOOpa’keHHEeM BBIIIOHAETCI H0o00HO Pchnew. Ile0K mpaBoOM KHONKHA MBI Ha
paboueii 06s1acTH U B ITogMeHI0 'CeTKa MO>KHO BBIOpaTh APYrOM II1ar CEeTKH.

ABTOMAaTH4YeCKasi TpacCHPOBKA C HIOMOIIHI0 CBOOOJHOI0
TpaccupoBIIuKa FreeRouter

TpaccHpoBKa IIJIaThl BPYYHYIO — 3TO GBICTPO M YBJIEKATEeJIHHO, OHAKO I IJIAT C GOJIBIIAM YHUCIOM
KOMITOHEHTOB MO>KeT BO3HUKHYTBH >KeJIaHHe BOCII0JIb30BAaThCSI aBTOTPACCUPOBIIMKOM. 3allOMHUTE,
CHauajla HY)KHO pa3BecTH Haubojiee OTBETCTBEHHBIE TpPAacChl BPYUYHYH), a 3aTeM BBI3BIBATh
aBTOTPACCUPOBIITHK, UTOOKI ZI0/IeJIaTh OCTaIbHbIe GparMeHTHI. B ero 3aauy BXOAUT IMPOKJIAKa TOJIHKO
He pa3BeIEHHBIX Tpacc. B JaHHOM ciTydae GyeT UCII0/Ib30BaH CETEBOM aBTOTPACCHPOBIK FreeRouter.

FreeRouter — 3T0 java-IIpuJIOKeHMe C OTKPBITBIMU UCXOLHBIMU KomaMmu. Ha maHHBIN
MOMeHT, FreeRouting 1ocTyIieH B Buie 60Jiee-MeHee II0X0>KUX KOIIUM, KOTOPbIE MO>KHO
HalTH B MHTepHeTe 110 3arpocy "freerouting”. MO>KHO HaWTH KaK UCXOHbIE KO/IbL, TaK
U IIpeiBapUTeIbHO COOpaHHbIe java-IIaKeThl.

NOTE
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U3 Pcbnew BblbepuTe daii1 - IKemopr — Specctra DSN u coxpanuTe Qaiiyl Kyga-HUOYAb. 3allyCTUTe
FreeRoute u HakmmuTe Ha KHOIIKY 'Open Your Own Design, BbIOepHTe CO3MaHHBIN dsn-Qailil U
3arpysure ero.

2. FreeRouter rMMeeT HeCKOJIbKO QYHKIIUMI [JI1 PYYHOM M aBTOMAaTHYeCKOM TPacCUPOBKHU, KOTOPBIX Y
KiCad noka HeT. FreeRouter paboTaeT B [Ba 0CHOBHBIX 3Talla — BHaYajle TPaCCHUPOBKA ILJIaThl U 3aTEM
eé ontuMusanyd. IToyHasg oIITHMM3AllWdg 3aHHMMaeT MHOIO BpeMeHH, OJJHAaKO eé B JI000M MOMEHT
MOZKHO OCTaHOBHTB.

3. Bl MOKeTe HayaTh aBTOMAaTHUYECKYI0 TPACCHPOBKY, HAXKaB KHOTIKY 'Autorouter' Ha BepxXHel ITaHe !
HHCTPYMEHTOB. B cTpoke craryca oToOpakaeTcs MHOpMAllMAd O XOJe BBIIIOJHEHHs IIpoliecca
TpaccupoBKHU. Ecmm umeino mpoxozoB 'Pass’ mosydaercs 6osbiie 30, TO, BEpOSTHee BCEro, 3TOT
TPacCUPOBIIMK He CMOJXKeT ee o6paborarb. CuIbHee pasHecHuTe KOMIIOHEHTHI WJIM JIydllle KX
pasMecTuTe U IOIIbITalTeCh CHOBA. Llesib pasHeceHUs U pasMelljeHUsI KOPITyCOB KOMIIOHEHTOB B TOM,
4TOOBI YMEHBIIIUTH YACJIO IIepeceueHUM JIMHUM COeTUHEHU.

4. OCTaHOBUTb aBTOMAaTHUYECKyI0 TPACCUPOBKY MOJKHO Ha)KaTHeM JIeBOM KHOIIKOM  MBIIIIH,
aBTOMATHYECKH HAYHETCS ITPOITeCC OIITHMM3AITHHU. EITE OMH JIEBBIN ITIETYOK OCTAHOBHUT ITPOIIECC
ONITUMH3AITUH. ITO TPebyeTcs: TOJHLKO B TOM CJIydae, eCIi AeMCTBUTENIbHO HY>KHO 0CTaHOBUTHCS, HO,
BCe >Ke, JIyUIIIe I0>KTaThCs 3aBepITieHus paboThl FreeRouter’a.

5. Haxvure B MeHio File - Export Specctra Session File u coxpaHuTe cecCHI0 pasBOJKHU ILJIATHI C
pacimpeHueM .ses. B 0611ieM crydae, HeT He0OX0/JMMOCTH COXPaHATH Gaiil IipaBuil FreeRouter.

6. BepHUTeCh B pefakTop Pchnew. Teneps MOKHO UMIIOPTHPOBATH TOJIBKO UTO Pa3BeLEHHYIO ILIATYy,
BbIOpaB ®ait1 - Uvmopt - CeaHc Specctra 1 yKasaB CO3[[JaHHBIM .ses Gaii.

Eom kakas-HUOYIbL pasBefiéHHAs Tpacca He IIOHPABUTCSI, €€ MOYKHO V/aIuTh, HCIIOJB3ys KJIABHIITY
[Delete], 1 mepeTpaccupoBaTh 3aHOBO HCIIOJIB3YysI MHCTPYMEHT TPAcCHUPOBKHU 'TpaccHpoBaTh JOPOXKKH'

\-\ U3 IIPaBOY ITaHEeJ M HHCTPYMEHTOB.
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IIpsamas anHoTanusa B KiCad

Tenepb, KOIma MMeeTCd roToBasd CXeMd, BCEM 3JIEMEHTaM HasHa4Y€HBbI II0CaZOYHBIE MECTa, pa3BeleHa
IIeyaTHad IlJlaTa MW CO34aHBI BCe H606XO/:[I/IN[BIG Gerber—cl)afmm, MOJXKHO BCe 3TO OTIIPABJKITH
IIPOMU3BOOUTEJ/IIO IIEYAaTHEIX I1JIaT K CIIPOEKTHUPOBaHHOE YCTPOﬁCTBO CTaHeT peaJIbHbIM.

YacTo B NPOMEeHHOM HaMH, J0BOJLHO TaK{ IIPSMOJIMHENHOM, IIyTH PaspaboTKU HY)KHO BEPHYTHCS U
3TOT IIyTh CTAHOBUTCS He TaKUM YK U IIPsIMBIM. Haltprimep, MO>KeT II0Tpe60BaThCsI U3MEHUTH/IOTI0HUTD
yoKe CfleJIaHHYIO IIaTy, OIIMCAaHHBIM 3/lecb 06pa3oM, a UMeHHO, IlepeMecTUTh KOMIIOHEHTH!, 3aMeHUTh UX
IPYTUMH, IIOMEHSTh I10CaZ0YHbIe MeCcTa MJIN eIll§ YTO-HUOyAb. M3-3a 9TUX M3MeHeHUM He XO0TeJIOCh Obl
3aHOBO Pa3BO/IUTH BCIO IeYaTHYIO IJIaTy. [I03TOMY, U3MeHeHUsI HY)KHO BHOCUTD CJIE/TVIOIIM 06pa3oM:

1. /laBatiTe IIpeAII0I0KHM, UTO HY>KHO 3aMEeHUTh, CKaXkeM, pasbeM CON1 Ha CON2.
2. B Ha1eM cyiydae yoKe UMeeTCs 3aBepIlIéHHas CXeMa U II0JIHOCThI0 pa3Be/[éHHas ITleyaTHas IJ1aTa.

3. U3 KiCad samyctute Eeschema, BBIIIOJIHUTe HY)KHble M3MeHeHUs, ynaauB CON1 u mo6aBuB CON2.

COXpaHI/ITe IIPOEKT CBOEM CXeMbI C IIOMOINMBI0 KHOIIKH [ ' W HaXMHUTE KHOIIKY 'CCl)OpMI/IpOBaTb

U .
CITHCOK I1eIIer _ Ha BEpPXHeU ITaHeJIM HHCTPYMEHTOB.

4. Haxxmute KHOIIKY 'CHopMHpOBaTh', 3aTeM Ha KHOIIKY 'COXpaHUTh'. DAl CIIKCKa [elled COXPaHUTCA C
HMeHeM I10-YMOJTYaHUIO, IIPUAETCA IlepesarucaTh YoKe CyIleCTBYIOIN.

5. Temneph OIIpefesiM I0Caf0YHOe MecTOo A1 KoMroHeHTa CON2. HaykMuTe KHOIIKY '3amycTuTh CvPch'

h = ~
=
‘. Ha BerHeI/I ITaHeJIn I/IHCprMEHTOB. BLIﬁepI/ITe Hy)KHOG HOCH,U;O‘{HOQ MeCTO ﬂf[ﬂ HOBOTO

kKoMmoHeHTa CON2. OcTambHble KOMIIOHEHTHI ITYCTh 0CTAl0TCS C paHee HagHaueHHBIMH I10Cajl0 YHBIMU
MecTaMu. 3akporite CvPch.

6. BepHHUTECH B PeJaKTOP CXEM U COXPaHUTE MPOEKT C IOMOIbI0 MeHI0 '®aiiyr’ — 'COXpaHUTh IIPOEKT
cxeMbl'. MoJKeTe 3aKPBITh PefaKTop CXeM.

7. B meHeKepe mpoekToB KiCad HakmuTe KHOIIKY 'Pchnew'. OTKpoeTcst 0KHO 'Pchnew’.

8. Crapad, y»ke pasBefléHHas, IJIaTa AOJDKHA OTKPBITHCI aBTOMAaTHUUeCKU. /laBaiiTe 3arpy3uM HOBBIU
o A 1 A - o
¢ary crmcka Ierneid. HaxkMuTe KHOIKY 'CUuMTaTh CIIMCOK Iielleid Ha BepxXHeM IIaHeIu
HHCTPYMEHTOB.

9. HaxxMuTe KHONIKY 'O630p' ¥ BblObepUTe Qaiiy CIIMCKa [elleil ¢ IIOMOIIBI0 Auajiora Belbopa ¢aiiios,
3aTeM HaKMUTe KHOIIKY 'TIpounTaTh TEKYIIUI CIIUCOK Iielleli'.

10. Ha maHHOM 3Talle JOJDKHO OBITh BUAHO ILJIATY C IIpeJBapUTeIbHO pasBelé HHbIMU KOMIIOHEHTaMU. B
BEpXHEM JIEBOM YIJIy JOJDKHBI IIOSIBUTHCSI BCe HOBBle KOMIIOHEHTHI, B HaleM ciaydae 3To CONZ2.
BrI6epUTe ero MBIIIbI0 U [IepeMeCcTUTe Ha IeHTp ILJIaThI.

11. VeranoBute CON2 B Hy)KHOe MECTO U IIO/IBeIUTEe K HeMy OpPO>KKH. Korma 3aBepImTe, COXpaHUTE
IJIaTy U CO37aiiTe Bce HeoOxoauMble Gerber-daiibl, Kak 3T0 ObLIO CleIaHO paHee.

[Tporecc oIMCaHHBIN 3[1eCh MOJKET JIETKO IIOBTOPATHLCI CKOJILKO YrofgHO pas. [loMmumo MeToza 'TIpsaMoit
aHHOTAIWU', OIIMCAHHOTO BBIIE, eCTh APYroM — M3BECTHBIM KaK MeTof 'O6paTHON aHHOTAI[UH'. ITOT
MeTO/I II03BOJIZET BBIIIOJIHATH M3MeHEHUs Ha y)Ke pasBe[8HHOU IIedaTHOM IIaTe B Pchnew m, sarewm,
O0GHOBJIATE QaliIbl CXeMBbI U CIIMCKa Ieltell. Ho 'O6paTHas aHHOTaIlUsA' He OYeHb I10JIe3Ha, [I09TOMY 37eCh
He OIIMCaHa.
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Co3naHne KOMIIOHEHTOB cxeMbI B KiCad

HHorga caydaeTcd, YTO HY)KHOTO KOMIIOHEHTa CXeMbl HeT B 6umOmmoTekax KiCad. 3TO coBepIlleHHO
HOpPMaJIbHO U He SBJIIeTCI II0BOZOM JIJIs1 6eCIIOKOMCTBA. B 3TOM pasziesie OyzieT pacCMOTPeHO, KaK MOKHO
OBICTPO CO3ZAaTh KOMIIOHEHT CXeMbl, UcI0Jb3ys KiCad. OfHaKo IIOMHUTE, YTO BCeIfa MOKHO IIOMCKaTh
KoMmItoHeHTHI KiCad B mHTepHeTe.

KommoneHT B KiCad — 3TO TeKCTOBBIM QparMeHT, KOTOPHIM HaumHaeTcd ¢ 'DEF' M 3akaHYMBaeTCI Ha
'ENDDEF'. OguH WIM HeCKOJbKO KOMIIOHEHTOB OOBIUHO PAaCIIOJIOXKEHBI B Qalisie OHOINOTEKU C
pacumpenueM .lib. Ecmi HY»KHO 106aBUTH KOMIIOHEHTHI B Qaiiyi OMOJIMOTEKH, TO MOYKHO OOGOUTHCH
KoMaHzaMu 'KomupoBaTh' U 'BCTaBUTE'.

Hcnosb30BaHue PegakTopa 0MG/IMOTEK CXEMBI

1. /i co3maHus HOBBIX KOMIIOHEHTOB MOXKHO HCIIOJIb30BaTh Pedakmop 6ubauomexk cxembvl (4acThb
Eeschema). CHauasia, B IIalKe y»Ke MMEIOIErocs IIpoeKTa 'tutoriall' cosmaiiTe nanky 'library'. Korma
OyaeT co3laH HOBBIM KOMIIOHEHT, B He€ IIOMeCTHUTCSI HOBBIU ¢aiin 6uommoteku myLib.lib, .

2. Temlepb MOJKHO IIPHUCTYIIUTH K CO3JaHHUI0 HOBOTO KoMioHeHTa. M3 KiCad samycrure Eeschema,
Ha)KMUTe KHOIIKY 'PeffakTop 6MOIMOTEK CXeMBI' :[E)- U 3aTeM HakmuTe 'Co3taTh HOBBIU KOMIIOHEHT'

:[;-. ITosgBuTca okHO 'CBoIicTBa KOMIIOHeHTA. Ha3oBHTe HOBBIM KOMIIOHEHT (MM KOMIIOHEHTA)

'MYCONN3/, 'O603HadeHHe 10 yMOI4aHUK' — 'J', 'KoymuecTBO sjleMeHTOB B Kopiryce' — '1'. Haxmure
OK. Ecimi mogBUTCA IIpefyIpesxaeHe, HaxmuTe OK. Ha aToOM aTalie KOMIIOHEHT IIpe/icTaBJIeH TOJIbKO
CBOell MeTKOHM. J[laysbIlle J00aBUM HECKOJHKO BBIBOOB. HakmuTe KHOUKY '/[00aBUTH BEIBO[

KOMIIOHEHTa 01& Ha IIpaBOH I1aHeJM MHCTPYMEHTOB. PasMecTHTe BBIBOJ, HaKaTHEM JIEBOM KHOITKHU

MBIIIH B ITeHTpe JIMCTA CXeMbI, HO HiKe MeTKU 'MYCONN3'.

3. B nmosgBuBIIEMCS OKHe 'CBOMCTBA KOHTAKTOB' 3amaiTe 'Mimsa BriBoza B 'VCC', 'HoMep BeIBoga — '1' 1
'JIEKTPUYECKUM TUIl' — 'BXof muTaHusd . 3aTeM HaxkmuTe 'OK'.

CBolcTBa BuBoga

MMA BeIBC O WCC Pazmep WpWdTa uMeHn: |1.270 MM
Homep BeiBOAA: 1 Pazmep WpWdTa Homepa: |1.270 MM
OpUeHTaLus: o Bnpageo = Annna: 5.080 A
INEKTR. TAM: ‘I—||_|EICCL-1E!HI:II:'I —
Fpaduyeckni cTuik: | = NiHua =

0B KMe BEIBO O |
QB WA ANA BCeX YacTel KOMNoOHeHTa O V ‘ ‘
DBW Wi AnA Bcex HavepTaHWia (no ne MopraHy)

CBOMCTES CHEMEI

& Buaumeli

%OImeHMTb @QK

4. PacIT0JI0>KUTe BBIBOJ] B TOM MECTE, ITle GBI XOTEJIH eT0 Pa3MeCTHTD, CKayKeM, ITpaBee | HIDKe METKH.
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IToBTOpPUTE IIIarK pasMellleHUs BEIBOZOB. Ha aToT pa3 'ims BeiBoza Oyzmet 'INPUT', 'HoMep BrIBOZA —
'2', 'neKTpruYeCcKUU TUIl' — 'TIaCCUBHBIN .

6. IloBTOpUTe IIaryu pasMelrieHud BHIBOIOB. Ha aToT pa3 'Mmd BeiBoza 6ymeT 'GND', 'Homep BeIBoOzA — '3/,
'JIeKTpUYeCKU TUIl' — 'TlacCHBHBIN'. PaCIIOIOXKHUTEe KOHTAKTHl OJWH HaJ APYyrUM. MeTKa ¢ UMeHeM
KomrioHeHTa 'MYCONN3' o/pKHA OBITH B IIEHTPE CTPAHUIIEI (TaM, I7e ITIepeceKaroTCsl CHHUEe JIMHUH).

7. lasee HapuCyUTe KOHTYpP KOMIIOHeHTa. HaykMuTe KHOIIKY '/[06aBUTh HIPSAMOYTOJIbHUK' D Hy>xHo

HapUCOBAaTh IIPSIMOYTOJIFHUK Cpa3y 3a KOHTAKTaMHU KaK ITI0Ka3aHO Ha PUCYHKe HIbKe. UTOOHI cfes1aTh
3TO, IIEJKHUTE JIEBOM KHOIIKOM MBIIIN TaM, ITe N0JDKeH OBITH PacIlojIo’KeH JIeBbIM BEepXHUU yroJ
OpsSIMOYTOJIbHUKA. HaokMUTe CHOBA, YTOOBI PACIOJIOKUTh MPaBbIM HIDKHUM YT0JI IIPSIMOYTOJIbHUKA B
HY>KHOM MecCTe.

- MYCONN3 - - - - .-
— vaC Fopower input
:GND léPzas.;s.ivé:

8. Em mmoTpebyeTcd 3aKpacUTh MPSAMOYTOJIbHHUK, HaITPUMeED, JKeJIThIM ITBeTOM, HY»KHO BBIOpATh €ro U
U3MEeHUTH CBOMCTBA (KJyIaBUIIA [e]), a UMEHHO, yCTaHOBUTH CTU/IB 3aJIMBKHU B '3a/IBKa QoHA'. 3aTeM B
Eeschema oTkpriTh Hactpoiiku - ITapaMerpsl pegakropa cxeM — IlBera U i1 '3aIMBKH QoHA
YCTaHOBUTH 3HaueHUe 'Yellow 4.

9. CoxpaHuTe KOMIIOHEHT B 6Oubmioreke myLib.lib. [yia aToro HaXxmuTe 'COXpaHUTH TeKyIIHUH

KOMIIOHEHT B HOBOU OHUOIHMOTEKE' m, IPOUIUTE B IAIIKY tutorill/library/ v coxpaHuTe HOBBIN Qaill
6ubnroTeku c umeHeM myLib.lib.

10. IIporimure B HacTtpoiikm - BuOJIHOTEeKM KOMIIOHEHTOB U 1o06aBbTe tutoriall/library/ B
'Tlostb30BaTeIbLCKUE IYTU ITOUCcKA ¥ myLib.lib B '®aiiibl 6M6IM0TEKH KOMIIOHEHTOB' .

11. HavxmuTe KHOIIKY 'Br160p pabouet 6U6IM0TeKH' m B oxHe 'BribpaTh 61baroTeKy' Bbi6epute myLib,
HaxmuTe OK. O6patuTe BHUMaHUe, UTO B Ha3BaHUU OKHA 0TOOpaswjach TeKyIas HCIIOJIb3yeMas
oubsmoTeka - myLib.

12. HavxmuTe KHOIIKY 'OOGHOBUTH TEKYIIIMU KOMIIOHEHT B TeKYIIel 6UOIH0TEKE' :[y B BEpXHeH I1aHeIu
WHCTPYMeHTOB. COXpaHUTe BCe U3MeHeHUs, HayKaB 'COXPaHUTh TEKYIIYI0 OMOIMOTEKY Ha JUCK' l‘é B

BepxXHeU ITaHeJId UHCTPyMeHTOB. HakmuTe '/la B MOSABUBIIIEMCI HpeNyIpeKIarolneM COO0OIIeHUH.
HOBBIN KOMITIOHEHT T'OTOB U JOCTYIIeH B OMOIMOTEKe, HasBaHUe KOTOPOM 0TOOpakaeTcs B 3arojI0BKe
OKHa.

13. Temepb MO>KeTe 3aKpBHITb OKHO 'PemakTopa OUOIMOTEKHM KOMIIOHEHTOB'. BepHHTech B OKHO
'PemaxkTopa cxembl'. HOBBIN KOMIIOHEHT TeIleph AOCTYIIeH B 6ubmoTeke myLib.
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Mo>xHO cO3[aBaTh CKOJBKO YrofgHO ¢aiioB 6ubsiauoTek filelib v 1o6aBisAiTh WX B IIPOEKT [JIA
NaJbHEMNINero UCII0Ib30BaHus. B Eeschema BeiGepuTe HacTpoiiku — BHO/IMOTEKH KOMIIOHEHTOB U
no6aBbTe IIyTh K HOBOMY aiiry 6ubimoTeku B 'TloIb30BaTeIbCKUE IYTH IOWUCKA' U caM Qaill B
'dariIel 6U6IM0TEKH KOMIIOHEHTOB .

BKCIIOpT, HMIIOPT X U3SMEHECHHEC KOMIIOHEHTOB CXE€MBbI

Bmecto CO3aHKA KOMIIOHEHTAa CXE€MBbI C HYJId HHOIIa JIET4Ye B3ATh y>Ke TOTOBEIM U U3MEHUTH €r0. B aToM

pasfzesie IMOKasaHO KaK UMIIOPTUPOBATh KOMIIOHEHT M3 CTaHgapTHON 6uommoTreku KiCad 'device' B

IpyTyro 6ubmmoTeky myOwnLib.lib 1 3aTeM U3MeHSTh eTo0.

1.

3amycrute Eeschema u3 KiCad, HaykMuTe KHOUIKY 'PefakTop 6HOIHMOTEK' :I;:—, 3aTeM KHOIIKY 'BBIGOD
paboueit 6HOIMOTEKH' m U BblOepuTe 0OubOMMOTEKY 'device'. HakMHTe KHOUOKY '3arpysuThb

KOMIIOHEHT /i1 PefaKTUPOBAHUSA W3 TeKylled OHOIMOTeKH' j:ﬁ U UMIIOPTUPYHTE KOMIIOHEHT
'RELAY_2RT".

. HokMuTe KHONIKY 'IKCIIOPT KOMITOHEHTA' » nopouauTe B Karasor library/ U coxpaHUTe HOBBIU

=4}

¢ati bubmmoTeku nof uMeHeM myOwnLib.lib.

. UTO6BI HOBBIY KOMIIOHEHT U BCd 616/moTeKa myOwnLib.lib cramy 10CTYITHBIMU, UX HY>KHO 1006aBUTh

B IIPOeKT. B Eeschema BribepuTe HacTpoiiku — BHOGJIHOTEKH KOMIIOHEHTOB U 1o06aBbTe library/ B
'Tlostb30BaTeIbLCKUE ITYTU ITOUCKA ¥ myOwnLib.lib B '®aiiibl 6M6/IM0TEKH KOMIIOHEHTOB' .

. Hoxkmure KHONKY 'BeIGOp paboueit GUOIMOTEKH' m B oxHe 'Bri6op OHMOIMOTEKH' BBIGEpUTE

myOwnLib u HaxmuTe OK. ObparuTe BHHMaHHe, B 3arojJIOBKe OKHAa OTOOpasmach TeKyIlas
HCII0JIb3yeMasi OUOIM0TeKa, Tereps 3T0 — myOwnLib.

. HooxvuTe KHOIIKY '3arpy3uTh KOMIIOHEHT [JI1 PeNaKTUPOBAaHUA U3 TeKyIllel OHMOIMOTeKH' j;? u

umrioptupyite 'RELAY 2RT

. Terreps MO’KeTe U3SMEHUTH KOMIIOHEHT TaK, KakK yrogHo. [loMectuTe Kypcop Hazg MeTKo# 'RELAY_2RT',

HaKMUTe KJIaBUILY [e] U IepenMeHyliTe e€ B 'MY_RELAY 2RT'.

. HoxvuTe KHOTIKY 'OOHOBUTH TEKYIIIMU KOMIIOHEHT B TeKYITel 6MOIHOTEKE' :[} B BEpXHeU ITaHeu

WHCTPYMeHTOB. COXpaHUTe BCe M3MeHeHUd, HakaB 'COXpaHUTh TEKYIIYI0 OMOIMOTEKY Ha THCK' l‘é

Ha BepxXHel IaHe/IM HHCTPYMEHTOB.

Co3aHue KOMIIOHEHTOB CXeMbI ¢ HoMOoIIbI0 quicklib

B aroM paspgesie IIpefcraBjeH ajJbTepHATHBHBIA IIyTh CO3ZaHUd KOMIIOHeHTa cxeMbl 'MYCONN3'

(cmoTpuTe MYCONNS3 BBIIIIE), UCII0JIB3YSI HHCTPYMeHT quicklib 113 IHTepHeTa.

1.

2.

OTkpoiiTe Beb-cTpaHuny quicklib, ipotigg 1o ceplike: http://kicad.rohrbacher.net/quicklib.php

3aro/IHUTe CTpaHUILy CyIefyroieil mHpopmMariuet: Component name: MYCONN3; Reference Prefix: J;
Pin Layout Style: SIL; Pin Count, N: 3.

3. Hoxkvure KHOUNKY 'Assign Pins' (HasHaueHMe BBIBOZOB). 3allOJIHUTE CTPaHUIY CIeAYIOIIeH

uHdopmanueit: Pin 1: VCC; Pin 2: input; Pin 3: GND. Type : Passive — 1iyig1 BceX TPéX BBIBOIOB.

4. Haxmute KHOTIKY 'Preview it' (IIpegBapUTeIbLHBIN ITPOCMOTP), U, €CIU BCE B TTOpAIKe, HavkMuTe 'Build

Library Component' (Co3maTb KOMIIOHEHT OHOIMOTEKH). 3arpysuTe ero U IleperMeHyUTe
tutoriall/library/myQuickLib.lib. ToToBO!

36


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

5. IIpocMoTpHTe ero, ucron3ys KiCad. U3 meHemkepa mpoekToB KiCad 3amycrute Eeschema, HaKMuUTe

9

KHOIIKY 'PemakTop OHMOIMOTEK' :[;‘}-, 3aTeM KHONIKY 'MIMIIOPT KOMIIOHEHTA ~, IpouguTe B

tutoriall/library/ v Be16epute myQuickLib.lib.

l_'-.

———VCC MYCONW3
—o— - INFRIFC M BN TATHON-——-
:?..3.. GND- i

[\

6. UTOOBl HOBBIM KOMIIOHEHT U BCA 6ubimoTeka myQuickLib.lib cTamu [OCTYIIHBIMHM, UX HYKHO
no6aButh B IpoekT KiCad. B Eeschema BbibepuTe HacTpoiiku - BHOIHOTEKHM KOMIIOHEHTOB U
Io6aBbTe IYTh K 616IM0TeKe B 'TI0JIb30BaTe/IbLCKUE IIYTH IIOUCKA U caM patiy B 'Paliyibl 6U6IMOTEKU
KOMIIOHEHTOB'.

Kak yxe MO’XKHO OBLIO [0TafaThbCs, STOT METOJ MOXKeT OBITh 0CO6eHHO 3QdeKTHBEH IIPU CO3LaHHU
KOMITOHEHTOB C 60JIbIIIMM YK CI0M BBIBOJIOB.

CO3/IaHI/Ie KOMIIOHEHTOB CX€eMBbI C 00/IBIITHM YHCJIOM BBIBO/10B

B pasgmene Co30aHue KOMNOHEHMO8 CXembl C nomouwpblo quicklib paccMOTpeH IIPOIeCC CO3LaHUs
KOMIIOHEHTOB CXeMbl, UCII0JIb3ysI MHCTPYMEHT quicklib, B3IThIU 13 HTepHeTa. OMHAKO, OTHAXKI bl MOKET
MIOHAI00OUTC CO3]aTh KOMIIOHEHT C O0JIBLIIIMM Y CI0M BBIBOZ OB (HECKOJIBKO coTeH). B KiCad aTo cmenathb
He TaK IIpoCTo.

1. IIpenmosioxuiM, HeOOXOLUMO CO3aTh KOMIIOHEHT CXEMBI [IJI1 YCTporcTBa ¢ 50 BrIiBogaMu. OOBIUHO
TaKHe YCTPOMCTBa pa3bMBarOT HAa YaCTH C MEHBIIIMM UYHMCJIOM BBIBO/IOB, HalpUMep, Ha /ABe C 25
KOHTaKTaMH B KaKIoM. Takoe IIpe/icTaBJeHHe KOMIIOHEHTA IT03BOJISET YIIPOCTUTH COeIUHEHHe
BEIBOJIOB.

2. Hamrydiimim CIioco60M co3/IaHus TaKOTO KOMIIOHEHTa Oy/leT HUCIIoab30BaHue quicklib, ITOOBI creaTh
IIBa OTHEeJbHBIX KOMIIOHEHTA C 25 BBIBOZAMHU B Ka)KI0M, IIPOHYMEPOBATh 3TU BBIBOJbL, UCIIOIb3YS
cKpuIT Ha Python u B KOHIle 06beUHUTD UX, UCII0/Ib3yd KOITMPOBAaHUE U BCTaBKY, B OTMH IPOCTOH
KOMIIOHEHT, HaunHarImucad Ha DEF 1 sakaHuuBaroruiica Ha ENDDEF.

3. Hroxe 1ipuBefiéH IIPOCTOM IIpUMep CKpuUIITa Ha Python, KOTOPBIM MO>KHO MCII0JIb30BaThb [MJIA
H3MeHeHHd HyMepaliiy KOHTaKTOB BO BCeX CTPOKax U3 ¢aiiya in.txt ¥ COXpaHUTH pesysabTaT B Gaii
out.txt: X PIN11-750 600 300R 50501 1 1B X PIN26 26-750 600 300R 50501 1 1.
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ITpocmoti ckpunm

#!/usr/bin/env python
"'' simple script to manipulate KiCad component pins numbering
import sys, re
try:
fin=open(sys.argv[1],'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
1n=obj.group(1) + str(num) + obj.group(3) + str(num) + obj.group(5) +'\n'
fout.write(ln)
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. Ilepen coepyHeHUEM JBYX KOMIIOHEHTOB B OJWH, HEOOXOUMO C IIOMOIIBI0 'PerakTopa 6160 TEK'
u3 Eeschema 1mepeMecTHTh IePBBIM KOMIIOHEHT TaK, YTOOBI OH He IlepeceKasicsi C0 BTOPHIM. Hipke
0Ka3aH UTOTOBBIN Qaiiy OUOIMOTEKH U ero IpeficTaBiieHue B Eeschema.

Codeporcumoe gaiina *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 0 O N

S -450 -800 450 800 0 0 O N

X PIN1T 1 -2550 600 300 R 50 50 1 1 I

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

ENDDEF

#End Library
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~ COMP
U

12
| R
3 IPINg . PING
Ce— B RN PING
et I PIN7 .. PINS
e—3 JPINg . PINLO —2+ 1PN PIN35 22—
2L JpiNtt - PINE2 38 fpiNzs - PIN3T 3L -

2
I Y
6
8
10
12
18
20
22
24

220
—20 lpiNze 0 pIN27 21
28 lpog PNz 29
30 lpnzo PNzt 3L
—32 1pIN32  PIN33 |33

U S TV

15 JpiNts  PINt6 40 fpiNgg  pinat L
27 1pINt7 - PINLS 2 LPIN42 - PINA3 3
19 lpiNtg 0 PINZO e—tt L PINGY . PIN4S |2
o e—21 1pIN24 . PIN22 8 I pIN4E  PINGT L

2 as —50 o

1. Ckpunir Ha Python, IIpefcTaBiIeHHBIN 37eChb, ABJAETCI OYEHb MOIIHBIM HMHCTPYMEHTOM [IJIg
yIIpaBJIeHUIMH HOMepaMU KOHTAaKTOB M MeTKaMM KOHTAaKTOB. OTMETHM, OJJHAKO, UTO BCS 3Ta MOIIb
LOCTyIIHa GJiarojiaps MCII0JIb30BaHUIO PETY/APHBIX BBIPaKeHUM, HHQOPMAILIHIO0 0 KOTOPBIX MO>KHO
HaMWTH Ha pecypce http://gskinner.com/RegExr/.
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Co3aHHe MoCca0YHbIX MeCT KOMIIOHEHTOB

B owmuse OT JpPyrHX CHUCTeM aBTOMAaTU3UPOBAHHOIO IpoekTupoBaHus (EDA, CAIIP), KoTophle
UCIIOJIB3YIOT OLWH THUIl OMOmoTeKkH, KiCad coep’KUT pasfesbHO KOMIIOHEHTBI CXeMbl M BapHaHTBI
nocagouHbix MecT. ®attel KiCad ¢ pacumipeHueM .lib cofep>XaT KOMIIOHEHTBHI CXeMbl, a Gaubl C
pacumipenueM .kicad_mod copepykar ImocamouHble mecra. C momourpro CvPch KOMIIOHEHTaM CXeMbl
BBIOMPAIOTCA IT0CaL0YHbIE MECTa.

Taxk »>xe xak ¢auel .lib, .kicad mod ¢aiyibl SIBJIIOTCI TEKCTOBBIMU U MOIYT COJEpsKaThb OJHY WJINA
HeCKOJIbKO YacTel.

B cocraB KiCad BXo T 06ITIHpHAast GHOJIOTEKA IT0CaI0YHBIX MECT, HO, BCe ’Ke, MOYKET CJIYUHThCS TaK, UTO B
Hel He OKaKeTCs HY)KHOTO II0CA[I0YHOTO MecTa. 37Iech IIOIaroBO PacCMaTPHUBAETCS IIPOIIECC CO3TAHUS
II0CAI0YHOT0 MecTa JIJIsI ITeYaTHO# 11aThl B KiCad:

Hcnosis30BaHue PegaKkTopa mocagOoYHBIX MeCT

1. U3 wmeHemxepa npoekToB KiCad 3samycture Pcbnew. HakmuTe KHOIIKY 'OTKPBITH pPeRaKTOp

l = ) \l
II0CaOYHBIX MeCT' E':] Ha BepxXHeH IIaHeJI HHCTPYMeHTOB. OTKpoeTcsd 'PeakTop I10Caf0UYHbIX MeCT'.

2. HoBoe mocamouHoe mecto 'MYCONN3' 6ymeT XpaHUTCI B HOBOU OHOIHMOTEKE II0CAJJOUYHBIX MECT
'myfootprint'. Co3maliTe HOBYIO IIAIIKy myfootprint.pretty B IamKe IIpoekrta tutoriall/. BeibepuTe B
meHI0 HacTtpoiiku - MeHempKep OHOJIHOTEK MOCAJ0YHBIX MECT M Ha)KMHTe KHOIIKY '/[06aBUTH
6bubsmoTeky'. B Tabiuile BBemuTe "myfootprint” B cToJIOIle 'VHUKaJbHOEe UMS, BBeLUTE
"${KIPRJMOD}/myfootprint.pretty" B crosbers 'Ilyrs 6ubmmoTeku' 1 BBepute "KiCad" B crosibery 'Tumn
mraruHa. Hakmute OK, 4TOOBI 3aKpBhITh OKHO 'TabyMIlel OMOIMOTEK ITeYaTHOU IuIaThl. Hakmure

KHONIKY 'BHIOpaTh aKTHUBHYI0 GHOIHOTEKY' IE' Ha BepxHeH IIaHeJIM HHCTPYMEHTOB. BriGepuTe

6uboTeKy 'myfootprint'.

3. HaoxxmuTe KHOIIKY 'HoBoe ItocagouHoe MecTo' E::] Ha BepxHeU IaHeJd WHCTPYMeHTOB. Habepute
'MYCONN3' B KauecTBe MMeHU. B IjeHTpe skpaHa mogBuTcad MeTka 'MYCONN3'. Ilof aTOM MeTKOH
MO>KHO yBUIeThb MeTKy 'REF**'. HakMuTe 1paBoy KHOIIKOM MbIIM Ha 'MYCONN3' 1 ycTaHOBUTE eé
Hay 'REF**'. HaxmuTe ImpaBOM KHONKOM MbIIm Ha 'REF**', Bribepure 'TIpaBKa TekcTa U
IepeuMeHyHTe ero B 'SMD'. VcraHoBUTe 3HadyeHMe 'TIoKasaTh' B II0JI0KeHHe 'HeBUUMBIHN'.

4. Bribepute '/106aBUTH KOHTaKTHYIO ILJIOIIANKY' o Ha IIpaBOU IIaHe/J M MHCTPYMeHTOB. HaxmuTe

JIeBOM KHOIIKOHM MBI B pabouell o6/acTH depTerka, YTOObI pasMeCTHUTh KOHTAKTHYIO ILIOIIAJKY.
[TpaBOM KHOIIKOM MBIIIM Ha)KMHUTE Ha HOBYI0 KOHTAKTHYIO IJIOIAKY U BbIOepHUTe 'PelakKTHPOBAaTh
KOHTaKTHYIO IJIOIAAKY'. T IIPOCTO BOCIIOIb3YHUTECH KJIAaBUIIIEH [e].
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10.

CBoldcTBa koHT.NA.

OBume | NokankHele 3330p W YCTAHOBKN
Ceepno
HoMmep KoHT.MA: |1
Dopma:
ma benn:
Pazmep X MM
TN KOHT. M. SMD =
Pazmep MM
QopmMa: MpAMoyr ofaLHaR =
Cnown
Mosnuwma X 1.27 MM
MegHele cnow: | RECu =
Mosnuma ¥ -1.27 MM
TexHW4ecKne cnon
Pazmep X 0.4 i Fadhes
Pasmep ¥ |0-9| L B.Adhes
OpUeHTaLNA: 0 =5 [ FPaste
0 0.1° B.Paste
CmeleHne X 0 MM F.Silks
CMmeleHne i a MM B.Silks
OnvHa 0o KOHT.NA.: 0 MM & FMask
PasHWLUa ocHOBaHWA Tpaneyun: MM B.Mask
HanpaeneHue Tpaneynm: Dwgs.User
POAWTENLCKaA OPWEHTaLWA Nocal.MecTa Ecol.User
MoeopoT: 0.0
CTopoHa nnaTh: MNepejHAd cTopoHa A Rer
%OIrquwn. QﬂQK

. VcranoBuTe 'HoMep KOHTAaKTHOM IuIom@anku - '1', 'dopMa  KOHTAKTHOU IUIOIAAKUA —

'TIpAMOYTOJILHUK', 'TUII KOHTAaKTHOU ILIOIAAKu - 'SMD' (mwiaHapHas), 'PasMep’ KOHTAKTHOU
mwromagku X' - '04, 'Y' - '0.8'. Haxxmure OK. CHOBa HayKMUTe KHOIIKY '/[06aBUTH KOHTaKTHYIO
IJIOIIALKY' U 00aBbTe eIlle 1Be KOHTaKTHBIE IIJIOINaKH.

. Ecoii moTpebyeTcd U3MeHUTh pa3Mep CeTKH, BBITIOJIHUTe: IIpaBast KHOIIKa MbIIIHA — BBIOOP CEeTKI.

BI)I60p HOﬂXO/IHHIEI‘/JI CETKH HY’>KHO ITPOM3BECTH 10 YCTAHOBKHM KOMITIOHEHTOB.

. llepegBunbTe MeTKU 'MYCONN3' 11 'SMD' Tak, Kak [10Ka3aHO Ha PUCYHKE BEIIIIE.

. B mporiecce pasMemnieHHsS KOHTAaKTHBIX ILIOIIA0OK YacTO BO3HHKAeT HEOOXOJUMOCTh B

HCII0JIb30BAaHUM OTHOCUTE/IbHBIX PacCTOsHUM. [loMecTUTe Kypcop TYAa, I7e XO0Telu Obl pasMeCcTUTh
IIeHTP OTHOCUTEJIbHOU cucTeMbl KoopauHaT (0,0) u HaxkmuTe 'TIpoberr. [lepemMelrias Kypcop, MO>KHO
HaO/II0IaTh 3HaUeHNe OTHOCUTEILHBIX KOOPAUHAT II0JI0KeHUsI Kypcopa BHU3Y CTpaHUIlbl. Haxkmure
'TIpo6est emé pas, 4T06ObI yCTAHOBUTH HOBOE HAa4YaIO KOOPZAHUHAT.

. Teriepp HY)KHO [006aBUTH KOHTYpP II0CAJOYHOIO MecTa. HakMuTe KHOIIKY '/[06aBUTH rpadprdecKkue

JIMHUY WA TI0JIUTOHBI' !, Ha IIPaBO¥ IaHeJM HHCTPYMeHTOB. [[poBeuTe KOHTYP pa3béMa BOKPYT

KOHTAaKTHBIX IIJIOII[aI0K.

HaxmuTe KHONIKY 'COXPaHUTB II0CaJ0YHOE MECTO B aKTUBHOU 6UO/IIOTEKe' Eﬁ Ha BepxXHeH naHem

HHCTPYMEHTOB, HUCII0JIb3YsI MM I10-yModaHuio 'MYCONN3'.
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IIpumMeyaHue 0 HEPeHOCUMOCTH paNnIOB
npoekToB 'KiCad'

Kakuye Qaiiyibl HY)KHO OTIIPaBUTH [IPYrOMY I10JIb30BaTeJF0, YTOOBI OH CMOT IIOJIHOCTHE) 3arpysUTb U
UCII0JIb30BaTh NpoeKT KiCad?

Ecii TIpoeKT pacrpeiesiéH MeXXy HeCKOJIbKHUMHU pa3pab0oTYMKaMU, Ba)KHO OTIIPABJATH BMecTe: (aiir
cxeMsl .Sch, ¢atiul meyaTHOM 11aThl .kicad_pchb, darii mpoeKTa .pro, dari crivcka mernei (netlist) .net u oba
¢atina 6ubsmmoTek .lib u .kicad_mod. ToJbKO TaK II0Jb30BaTeNX CMOTYT COBEPIIEHHO CBOOOTHO
MOAXQUITMPOBATE CXeMY U ILJIATY.

Co cxemamu KiCad mosib30BaTe 0 HeoOXoAUMBI Qaiyibl 6ubMoTeK .lib, comeprkaliie KOMIIOHEHTHI
cxeMbl. ITU QailyIbl JOJDKHBI OBbITH YKasaHbl B HacTpoiikax Eeschema. ViHaue JieJl0 COCTOMUT C ILJIATAMH
(kicad_pcb-darinbl), mocamouHble MecTa MOTYT COLep KaThCa BHYTpH .kicad_pcb-garina. /locTaTouHO
OTIIPaBUTh KOMY-JIN60 .kicad_pch-patiys 1 HU4ero 60JbIle, U, TeM He MeHee, 6y/IeT BO3SMOKHO II0CMOTPEeTh
U OTpefaKTUpOBaTh ILIaTy. OgHAaKo, ewIr IIOTpebyeTcs 3arpysUTh KOMIIOHEHTBHI W3 CIIHCKa Iferel,
OMOJIMOTEKN MOCafovYHBIX MecT (.kicad mod-daiibl) MOJ/DKHBI HUMETHCI B HAJIUYUMU M yKasaHbl B
HacTpoMkax Pchnew, Tak ke, Kak Jyid cxeM. K ToMy ’ke, He0OX0IMMO yKa3aTb (Qaiijibl I10CaI0YHBIX MECT
.kicad_mod B HacTpomikax Pcbnew Hapjie>KaliM 06pa3oM, UTOObI IIOTOM OHU OBLJIH [[OCTYITHBI B CvPch.

Ecm KTO-TO TIpenocTaBUT .kicad_pcb-¢aiiy ¢ II0caf0YHBIME MeCTaMM, KOTOpble MOTYT IIOHaZoOUTCs B
IPYroH I1j1aTe, MOYKHO OTKPBITH PelaKTOp I10Ca[0UHBIX MeCT, 3aTPY3UTh I10CaJJ0YHOEe MeCTO U3 TeKyIlel
IJIaThl ¥ COXPaHUTH WK 9KCIIOPTHUPOBATh €ro B JPYryr0 OHMOIMOTEKY II0CAI0UYHBIX MecT. TakyKe MOJKHO
IKCIIOPTUPOBATH BCE II0CAJ0UHbIe MecTa U3 .kicad_pchb-daiina 3a ofuH pas cieAyronmm obpasom: Pchnew
- ®ai1 -~ ApXMBHUPOBATH IOCAaJ0YHbIE MeCTa, IIpU 3TOM OyZeT CO3[aH HOBBIM ¢atin .kicad mod co
BCEMH I10Ca/I0YHBIMHU MeCTaMHU 13 ILJIATHI.

IMoguépkrBaeM, [IJIs1 U3TOTOBJIEHUS II€UaTHOM IIJIAThI [0CTaTOUYHO UMETh TOJBbKO ¢aril miaTel .kicad_pcbh.
OmHaKo, ectd TpebyeTcs IIPeloCTaBUTh IPYTUM I10JIb30BaTeJISIM BO3MOYKHOCTh IIOJTHOCThI0 UCII0JIH30BaTh
U U3MEHSATh CXeMy, eé KOMIIOHEHThl M IIeYaTHYI IIJIaTy, PEeKOMEH/YeTCd OTIIPaBJIATh apXUB CO
CJIETYIOIITMMH TTalIKaMHU U paiijiaMu ITpoeKTa:

tutorialil/

|-- tutorialil.pro

|-- tutorialil.sch

|-- tutorialil.kicad_pcb
|-- tutoriall.net

|-- library/

|-- myLib.1lib

|-- myOwnLib.lib
\-- myQuickLib.lib

-- myfootprint.pretty/
\-- MYCONN3.kicad_mod

-- gerber/

\--
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Emé o roxkymeHnTanuu KiCad

B maHHOM TOKyMeHTe IIPUBEJIEHO 3KCIIPECC-PYKOBOCTBO II0 IIPUMEHEHUI0 O0JIHIITMHCTBA ITPOTPaMMHBIX
uHCcTpyMeHTOB KiCad. /I7s1 60J1ee IOAPOOHBIX MHCTPYKITUN BOCIIOIb3yUTeCh dariiaMH II0MOIIH, KOTOPhIe
JTOCTYIIHEI B KK oM mporpamme KiCad. BeibepuTe B MeHI0 CipaBKa — PyKOBOJACTRO ....

KiCad mpeocTaBsieTcs ¢ I0CTaTOYHO XOPOIIMM Hab0POM ITepeBeIEHHBIX PYKOBO/ICTB /IJIST BCEX YETHIPEX
IIPOTPaMM.

AHDIHIICKast Bepcus BCeX PYKOBOJACTB o paboTe ¢ KiCad pacrpocrpanseTrca BMecTe ¢ KiCad (pycckue
BepPCUHU IOKYMEHTOB TaKyKe IIPUJIATAl0TCsI — IPUM. TIePeBOTUMKA).

BMecre ¢ gpyrumMu pykoBojcTBamu, KiCad pacripocTpaHseTcd BMeCTe C JaHHBIM YIeOHUKOM, KOTOPhIe
IepeBe/leHb] Ha IpyTUe I3bIKU. Bce BO3SMOYKHBIE BEPCUU 9TOTO TOKYMeHTa CBOOOJHO PacIpoCTPaHsIIOTCI 1
3arpy’KaroTcs Co BCeMH ITowlefHUMH BepcusaMu KiCad. 3TO pyKOBOACTBO, KaK U Jpyryve TOKYMEHTHI
CIIPaBKH, I0J/DKHBI COOTBETCTBOBATh YCTaHOBJAeHHOM Bepcuu KiCad u ucosib3yeMoi iatopMe.

K npumepy, Ha Linux aTy ¢paiiyiel 06BIYHO pacIIosIaraloTcs B CIeAYOIINX JUPEeKTOPHUIX (B 3aBUCHMOCTH OT
HCII0JIb3YeMOTO TUCTPUOYTUBA):

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

Ha Windows oHH B:
<installation directory>/share/doc/kicad/help/ru
HaOSX:

/Library/Application Support/kicad/help/ru

AoxymeHnTanusa KiCad B UHTepHeTe

IlocmemHIOK0 BepcuI0 JoKyMeHTanuu KiCad Ha pasHBIX $3bIKaX MOJKHO HaWTH II0 afpecy
http://docs.kicad.org
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