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1 3HakomcTtBo ¢ CvPcb

HpI/IJ’IO)KeHI/Ié CvPcb no3BosnsteT Ha3HAYaTh KOMIIOHEHTAM CXEMBbI COOTBETCTBYIOIIME MOCAJOYHBIC MECTA, KOTOPLIC 6y)]yT HCIIOJIb-
30BaThCA IPU IIPOCKTUPOBAHUN MeYaTHOM IJIAThHI. I/IH(bOpMaLII/IH O Ha3HAYCHHBIX IMOCAAOYHBIX MECTAX IIO6aBHHCTCH B (1)3171.71 CIIMCKa

nieneit (netlist), KOTOPHIH, B CBOIO OYepellb, CO3AaETCs U3 mporpaMmbl Eeschema.

HpI/I CO3JaHNHn (baﬁna CIIMCKa uer[eﬁ n3 Eeschema IMoCaJOYHBIC MECTa MEeYaTHOM IIaThI 6yIlyT Ha3Ha4YCHbI TOJIBKO JJI TEX KOMIIO-

HEHTOB CXEMBbI, Y KOTOPbIX 3aIIOJIHEHO COOTBETCTBYIOLICE IM0JIE (HOC&HO‘IHOC MeCTO).

B 06H.ICM ClIydga€ IMmocago4Hbl€ MECTa MOXHO Ha3Ha4YUTb KOMIIOHEHTaAM C IOMOIIBIO PEAAKTOpa CXEM, HyTéM 3aI10JIHCHUA I10JIA

IHocadounoe mecmo 1y ¢ IOMOIIBIO peJaKTOpa OUOIMOTEK MPU CO3/IAaHUM KOMIIOHEHTA.

CvPcb MMpeaoCTaBJIACT Oosiee y)]O6HLIfl C1roco0 Ha3HAYEHUsI NMOCaJOYHBIX MECT KOMIIOHEHTAM IIPpHU COCTABJICHUUN CXEMbI. C ero mo-
MOHIbIO MOXHO (pHHprOBaTB CIIMCOK OOCTYIIHBIX ITOCAAOYHBIX MECT, 4 TAKKE€ IIPOCMATPUBATh UX KaK B I‘paq)l/I‘ICCKOM, TaK u B 3D

BHUJIE, YTOOBI YOEIUTHCS B MPABUILHOM BBHIOOPE /IS KaKI0TO KOMIIOHEHTA.

KommioneHTaM MOXHO Ha3Ha4yaTh COOTBETCTBYIOIIHNE MMOCAAOYHBIE MECTA KaK BPYUHYIO, TAK U aBTOMAaTUYECKU, UCIIOJIb3Y S q)anIHI)I
9KBUBaAJICHTHOCTU (.€qll - (1)&12)'[1)1). Daiiibl S5KBUBAJICHTHOCTH 3TO HarjsaaHbIC Ta6J'II/IL[I>I, rac KaxJaA0My KOMIIOHEHTY COIMOCTABJIEHO

orpeieIEHHOE M0CaI0YHOE MECTO.

Takon MHTCpaKTMBHbIﬁ MoAXoA4 IMpome U1 MEHEE MOABEPIKEH OI_HI/I6KaM, YEM €CJIM HallpAMYIO HadHA4YaTh NOCaJI0OYHbIE MECTA B pe-

HAaKTOPE CXEM.

CvPcb nosBonser YBUACTD CIIMCOK BCEX NOCTYITHBIX MMOCAAOYHBIX MECT U IMOKA3aThb UX HA 9KPAHE, YTOOBI y6CI[I/ITBCH B IIPABUJIbHO

BBIIIOJTHEHHOM HA3HAYC€HHU.

CvPcb 3anyckaercs Toabko n3 Eeschema, Ha BepxHeli maHenm MHCTPYMEHTOB, U He BaKHO Kak Obuta 3amymieHa Eeschema, u3

MeHeaxkepa npoektoB KiCad munu otaesnbHo.

BeseiBate CvPcb nmyume u3 Eeschema, 3amymennoit n3 meHemkepa npoektoB KiCad, rmo crenyiommm npruyuHam:

* CvPcb HyxeH (ailn KoHpUTrypalyy MpoeKkTa YToObl 3HATh KaKue OUOIMOTEKH MOCaJOUHbIX MECT 3arpyxkarhb.

¢ CvPcb 3amonHseT mojie mMocajouHoro MecTta il KaxI0ro KOMIIOHEHTa TEKYIel cXeMbl. ITO BO3MOXKHO JIMIIL B TOM CJydae,

ecu (paiin npoeKkTa HaXOJUTCS B TOM ke JUPEKTOPUM, UTO U (pailT OTKPHITOH CXEMBI.

ITpu 3anmycke CvPcb u3 Eeschema, 3anyimennoii u3 menepxepa npoektos KiCad, Bce 9TH HIoaHCHI pelIaloTcsi aBTOMAaTUYECKU.

BHumaHune

B 06wem cnyyae, MoXxHO 3anyckaTtb CvPcb 13 otaenbHo 3anyweHHon Eeschema, HO TONbKO yunTbIBAATE, Y4TO
@ B N110BOM OTKPBITOM Cpaiine CXeMbl, PSAOM C KOTOPbIM HET cpaiina NpoekTa, MoryT OTCYTCTBOBAThL HAa3HAYEHHbIe

nocafoyHbIe MecTa 13-3a OTCYTCTBMSI HY>XXHbIX 61ubnunoTtek B HacTpoiikax CvPcb. Takas xe npobnema moxet

BO3HMKHYTb MNPV OTCYTCTBMM B AVPEKTOPUM C haitnoM cxeMbl cpaiina fp-lib-table, B koTopom ykasaHbl 6nbnmo-

TEKM NOCaA04YHbIX MECT OTHOCSILMXCS K JAHHOMY MPOEKTY.
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2 BoamoxHoctu CvPcb

2.1 Py4yHoe v aBTOMaTU4YecKoe Ha3Ha4YeHue

CvPcb no3Bosnsier Ha3HAYATh IoCaJOYHBIC MECTa KOMIIOHECHTaM KakK II0CJIEA0OBATCJIbHO (pr‘-IHyIO) JJIA KaXXI0ro, Tak 1 aBToMaTu-

YECKU C ITOMOIIBIO (baﬁIIOB 9KBHUBAJICHTHOCTH.

3 3anyck CvPcb

CvPcb M0:KkHO 3amyCTUTD TOJBKO U3 IPOrpaMMbl peJakTupoBanus cxem Eeschema, HaxaB KHOIKY:
ED.

Eeschema aBTromaTHuecku NnepenacT Hy’KHbIC JaHHbIC (Hepequb KOMITOHEHTOB M IIOCAJOYHBIX MGCT) B CvPcb. He HY’XHO HUYECTO

OGHOBJIATH (KpOMeE CJIyuasi, KOrja HOBbIe KOMIIOHEHTHI elé He 0003HaueHs!), pocto 3amyctute CvPcb.

4 3nemeHTbl YripasneHunsa CvPcb

4.1 OCHOBHOE OKHO

Ha u300paxeHnu HIke MoKa3aHO OCHOBHOE OKHO mporpammbl CvPcb.

able Mpoekt: '/ ' ' Sde pic_programmer/pic_programmer.pro’ [Tonbko 4TeHuel

HacTpoiikn Crnpaeka
S| & B e o | o ixf | LA (R
Air Coils_SML_NEOSID 1 cl - 100uF : discret:CP1O
Buttons_Switches_SMD 2 c2 - 220uF : discret:CP10 2 Diodes_SMD:SMA-SMB_Universe
Buttons_Switches_ThroughHole 3 Cc3 - 22uF/25V ¢ discret:CP8 3 Diodes_SMD:SMA_Handsolderir
Buzzers_Beepers 4 c4 - 0 : discret:Cl-1 4 Diodes_SMD:SMA_Standard
Capacitors_SHMD 5 5 - 10nF : discret:Cl-1 5 Diodes_SMD:SMB-SMC_Universe
Capacitors_Tantalum_SMD 5 5 - 100nF : discret:Cl-1 6 Diodes_SMD:SMB_Handsolderir
Capacitors_ThroughHole 7 Cc7 - 100nF : discret:Cl-1 7 Diodes_SMD:SMB_Standard
Choke_Axial_ThroughHole 8 co - 220nF : discret:Cl-1 8 Diodes_SMD:SMC-RM10O_Univers
Choke_Common-Mode_Wurth 9 DL - 1N4004 : discret:DS 9 Diodes_SMD:SMC_Handsolderir
Choke_Radial_ThroughHole 10 D2 - BAT43 : discret:D3 10 Diodes SMD:SHMC Standard
Choke_SMD 11 D3 - BAT43 : discret:D3 11 Discret:CP4
Choke_Toroid_ThroughHole 12 D4 - BATA43 : discret:D3 12 Discret:CPS
Connect 13 Ds - BAT43 : discret:D3 13 Discret:CPs
Connectors_JST_PH 14 D6 - BAT43 : discret:D3 14 Discret:CP8
Connectors_JST_SH 15 D7 - BAT43 : discret:D3 15 Discret:CP10
Connectors_Molex 16 Dg - RED-LED : discret:LEDV 16 Discret:CP12
Converters_DCDC_ACDC 17 no GREEAL_ LD _dicnnad . | B0 12 _Deocadt COLA
KoMNOHeHTOB: 63, He HasHa4eHo: 0 DUNLTP CnKcka: CP¥, SM* DUNLTP NO KIKYEBLIE cNoBS: 32

Ha 7neBoii maHesm coaepkUTcst CIIMCOK JOCTYITHBIX OMOIMOTEK MOCAJOYHBIX MECT CBSI3aHHBIX ¢ IpoeKToM. Ha nieHTpaibHOi nanem
COIEPIKUTCS TepeYeHb KOMIIOHEHTOB 3arpyKeHHbIX U3 (paiina crircka rerneit. [1paBas maHesb couep UT CIMCOK JOCTYIHBIX MOca-
JOYHBIX MeCT U3 OUOIMOTEK MoCaJOUHbIX MecT npoekTta. Eciu ¢aiin cricka neneil oTcyTCTBYET - epedeHb KOMIIOHEHTOB OyzieT

IyCT, TaKXke, MaHeJb MOCaJOYHBIX MECT OYIeT IyCTOM, €CIT He HANAETC HA OMHOU OMOTIMOTEKH.
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4.2 [laHenb UHCTPYMEHTOB

CAECRR I R SR RS e N s

BerHHH MaHeJIb THCTPYMEHTOB IMPEAOCTABJIACT HpOCTOﬁ AOCTYII K CJIEAYIOIIUM KOMaHJaM:

ITepenatsb (coxpaHuTh) Ha3HAUEHHbIE MOcag0uHble MecTa B Eeschema (B Buze

3HAYEHUS TOJIEN IoCaJO4YHOIro MeCra KOMHOHCHTOB).

BbI30B 11a10roBOro okHa HacTpoiiku 6udnmorexk CvPcb.

ITpocMoTp BHIOPaHHOrO NOCAJOYHOIO MECTA.

Hepexon K IpeapIAyeMy KOMIIOHEHTY C ell¢ HEeHa3HAYEHHBIM MTOCAI0YHBIM MECTOM.

¥ 4 ©

Hepexon K CJICAYIOLIEMY KOMIIOHEHTY C eH.[é HEHAa3HAYCHHBIM 11OCaJOYHBIM MECTOM.

ABTOMaTUYECKN HA3HAYUTD MocaJOYHbIE MECTA KOMITOHEHTAM HCIIOJIb3Y 1 q)ai/’m

9KBUBAJICHTHOCTHU.

== =Y
x 4
= =

VY nanuth Bce Ha3HAUEHUSI TOCATIOYHBIX MECT.

OtkpeiTh fokyMeHTanuio (PDF) ais BBIOpaHHOTO MOCAIOYHOTO MECTa C TIOMOIIIBIO

TporpamMmbI ipocMotpa *.pdf-paityioB, yCTAHOBJICHHO! M0 YMOTYAHHIO.

mE ¥

BrinounTs WM BHIKJTIOYUTH cbnanpaumo CITMCKa IMOCagJO04YHbIX MECT, COIJIaCHO

q)I/IJ'IpraM IIOCaJOYHBIX MECT B])I6paHHOFO KOMITIOHCHTA.

BrinounTs mim BRIKJTIOYUTH Q)Hanpam/no CIIMCKA MOCaJOYHBbIX MECT 10 KOJIMYECTBY

BBIBOJIOB BI:I6paHHOF0 KOMIIOHEHTA.

mE &l

BrunounTs Wi BHIKJIIOYUTH d)ﬂanpaumo CIIMCKa NMOCaA0YHBIX MECT, OIpaHUYUBIINCH

TOJIbKO BHIOpPAaHHOH OUOJIMOTEKOM TTOCAIOYHBIX MECT.

4.3 T[opsiuve KnaBULLM OCHOBHOIO OKHa

B crienymoueii TabIuIe epevrCIIeHbl TOPsIYMe KIIABUIIN OCHOBHOTO OKHA!

Crpenka

[lepexon k caenyoieil naHenu cripasa. [lepexon k nepBoi naHenu, eciu

Brpaso / Tab AKTUBHA MOCJIEIHAA.

Crpenka

BJIEBO

Iepexon k cremymomei nanenu ciesa. [lepexon K mocieaHel MaHenu, eciiu

aKTUBHA TepBas.
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Crpeinka BrIOOp HpeaplayIero 3JieMeHTa B CIUCKE.
BBEPX
Crpenka BHU3 | BbIOOp ciiefylolero sjieMeHTa B CIHUCKe.
Page Up Bri60p a51eMeHTa, pactoyoxkKeHHOTO Ha OIHY CTPAaHUILy BHIIIE TEKYILETO.
Page Down BriOop 251eMeHTa, paciooKEHHOTO Ha OfIHY CTPAHUILY HUXKE TEKYIIETo.
Home BbiGop nepBoro saeMeHTa TeKYIIEero CrucKa.
End Bbi60p nocieiHero a1eMeHTa TeKyILIero CImcKa.
4.4 Hacrtpomnka CvPcb

CvPcb MoxeT aBTOMaTUYECKH 3aKpbIBaTh CBOE OKHO MOCJIe COXPaHCHUSA Ha3HAYCHHBIX MMOCAJOYHBbIX MECT, €CJIN HYKHO.

b | HacTpolikkn | Cnpaeka

: E;] MeHe nxep BUEanoTek nocan.MecT
5 - Tl

w_ | HacTpownka nyTen

| [;;‘] Dainel sKENBaNEHTHoCcTK (*.equ)

Ph e

| &5 Azuk

+ He S3KpPEIEATE NocnNe CoXpaHeHWA

7 c7 -

Bb130B myHKTa «MeHemkep 6MOIMOTEK TOCaI0YHBIX MecT» B MeHI0 «HacTpoiikn» oTKpoeT auaior KoH(pUrypanuu 6ubiImoTex.

B 3aBucumoct ot Bepcun CvPcb, ynpapienue GHOIMOTEKaMU TPOU3BOIUTCS JBYMsI Pa3HBIMH CIIOCOOAMM:

* OOBIYHBIN CIIOCOO YITpaBJIeHMSs, UCTIONB3Ys *.mod-aiiibl U CUCOK (haiinoB OMOIMOTEKH.

* Hoseiii hopmart «Pretty» rcrons3yeT ofuH (paiiit 111 KaxkJoro ocaloyHoro Mecta. B HeM HCIosb3yoTes ClUCKY nanok. Kaxnas

narka C .preity B KOHLIE UMEHMU SABJISICTCA OHOIMOTEKOM. Ta1<>1<e, IIpU UCIIOJIb30BAHUM ITOTO0 METOAA YIIPaBJICHUA O6ubIMoTEKA-

MU TOCAJOYHBIX MECT MOXHO JOOABIATh OpUrHHANbHBIe Onomoteku u3 apyrux CAIIP, trakux kak GEDA/GPCB wmn Eagle,

HCTIONB3YIONIHX (paiinel B xml-chopmare.
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5 YnpaBneHue 6ubnuotekamm nocapoyHbIX MECT

5.1 BaXxHoe 3aMeuyaHue:

Ama wacmev omuocumcs moawvko k gepcusam KiCad no3onee dexaops 2013 z00a

5.2 Tabnuubl 6MONMOTEK NOCaA0YHbIX MECT

Hauunas ¢ nexa6ps 2013 roga, Pcbnew n CvPcb ucronb3yioT HOBBI MEXaHM3M YIpaBiieHHs OMOIMOTeKaMH, OCHOBAaHHBIA Ha
maoauyax GudGAUOMeK ROCAOOUHBIX MeCH, KOTOPBIH IIO3BOJISET HANIPSIMYIO HCIIOJIb30BAaTh OMOJINOTEKH 10 CAT0YHBIX MECT

cnenyonmx GopMaToB:

* OObrunble OubMOTeKU mocanouHbix MecT KiCad (.mod-daiisbr)

* Bubnmmoteku nmocaaouHbix MecT B HoBoM ¢opmate KiCad - .prefty, pacronoxkeHHble Ha KOMIbIOTepe (IMANKK C PaclIdpeHHeM

.pretty, conepxauiue .kKicad_mod-aiinbr)
* Bbubnmorekn nocagounsx Mect B HOBoM popmare KiCad - .pretty, pacrionoxkennsle Ha cepepe Github
» bubmmorekn GEDA (narnku c .fp-daiinamn)

» Bubmoreku nocanouynsix Mect Eagle

3ameuaHue

 PepaktpoBaHue AOCTynHO ToMbko Ans 6ubnuoTek nocapoyHblx MecT B cpopmate KiCad .pretty, pacnonoXeHHbIx
Ha K.

» bubnuotekn B Apyrux doopmarax QOCTYMHbI TONbKO ANS YTEHUS.
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Ha I/1306pa)KCHI/II/I HHWKE MOKAa3aHO AUAJIOrOBOC OKHO PEAAKTUPOBAHUA Ta6III/ILIbI OMOIMOTEK NMOCaJOYHBIX MECT, KOTOPOC OTKpPbIBA-

eTCs1 ¢ TIOMOIIBI0 MyHKTa «MeHepkep OMOIMOTEK MOCaI0YHBIX MECT» MeHI0 «HacTpoiku».

p BubnuoTer n
| BUBIMoTeK No

Air_Coils_SML_NEOSID

EBuzers_Beepers
Capacitors_SMD

el Nl & W N

rnobaneHele GMBAMOT kK

J063BUTE € MOMOLL b MACT

3Ha4YeHWA NoOACTAHOBOK

1 |KIPRIMOD
2 |KISYS3DMOD
3 |KISYSMOD

VYHUKanbHoe WA

Buttons_switches_SMD
Buttons_Switches_ThroughHole

Capacitors_Tantalum_sMD
Capacitors_ThroughHole
Choke_Axial ThroughHole
Choke_Common-Mode_Wurth

MNMepeMeHHbIe OKPYXKEHUA

Tabnuua: /home/baranovskiykonstantin/ configikicad/fp-lib-table

MyTe GuBNHOTEKM

TN nnaruHa | NMapaMerpbl

${KISYSMOD}/&ir Coils SML NEQSID pretty KiCad -
§{KISYSMOD}/Buttons_Switches_SMD.pretty Kicad
${KISYSMOD}/Buttons_Switches_ThroughHole. pretty Github
${KISYSMOD}/Buzers Beepers.pretty Legacy
${KISYSMOD}{Capacitors_SMD.pretty Eagle
${KISYSMOD}/Capacitors_Tantalum_SMD.pratty Geda PCB
${KIS¥SMOD}/Capacitors_ThroughHole,.pretty KiCad
${KISYSMOD}/Choke_Axial ThroughHole.pretty KiCad

${KIS¥SMOD}/Choke_Common-Mode_Wurth.pretty KiCcad

EMBAMOTEKN MPOeKTa

epa | [fobaBnTe BubnuoTeky |YAaanuTe BubanoTexy | CABWHYTh BBEPK | CABWHYTb BHW3

MNyTk cerMenTa
Jusrflocalfshare/kicad/demos/pic_programmer
Jusrishare/kicad/modules/packages3d
Jusrishare/kicad/footprints

Onucanue

MNapameTpHl peaakTopa

& otmeruTe ok

Tabsma 6MOIMOTEK MOCATOUYHBIX MECT MCIIOb3YETCs /sl CBSI3bIBAHMsI OMOIMOTEKH JII0O0TO Toiep)KiuBaeMoro opmata ¢ yHH-
KaJIbHBIM UMEHeM. JTO YHHKAJIbHO€ HMSI HCIOJb3YETCs ISl MOUCKA M0CAJOYHBIX MeCT BMECTO MpPEIblAYIIero crocooa,

OCHOBAHHOI'O Ha 3aJaHNHA HyTCﬁ MoKcKa OMOIMOTEK.

310 no3possier CvPcb ucnonp3oBaTh NocagouHble MECTa C OJMHAKOBBIMU MIMEHAMH, HO PAaCIIOIOKEHHBIMU B Pa3HbIX OMOIHOTEKAX,
Y [IPY 3TOM OBITh YBEPEHHBIM B TOM, UTO I10CAIOYHOE MECTO OyET 3arpykeHo 13 HykHoW 6ubmoreku. K Tomy xke, 3T0 o3Bouisier

CvPcb ucronp30BaTh OMOIMOTEKH OT JPYTMX PEJaKTOPOB MevYaTHBIX IJIaT, Takux Kak Eagle nmm GEDA.

5.2.1 O6waga tabnuua 6mbnmoTek nocamoyHbIX MEecT

OO6mmas Tabmmia 6uOIMOTEK MOCaJOYHBIX MECT COIEPKUT NepedeHb OMOINOTEK, KOTOPbIE JOCTYITHBI BCEI1a, HE3aBUCUMO OT Hapa-
METPOB 3arpyKeHHOTO B JaHHBIA MOMEHT ITPOEKTa. DTa TaOJNIIA XpaHUTCS B JOMAIITHEH TaIlke Mmojb3oBateds B ¢aiiie fp-lib-table.

TouHoe pacrosioxkeHne JaHHOTO (paiiia 3aBHCUT OT UCIOJIB3yEeMOM OMEePALlMOHHON CUCTEMBI.

5.2.2 Tabnuua 6ubNAnoOTEK NOCaZOYHbIX MECT NpoeKTa

Kaxaplii MPOEKT MOXET UMETh CBOI0 COOCTBEHHYIO TaOJIMIly OMOIMOTEK MOCAIOUHBIX MeCT. DTy TaOJMIly MOXHO PelaKTHPOBATh
TOJILKO TIPH 3arpyXeHHOM (paiine crvcka neneil npoekra. Ecim ¢aiin nmpoekra He 3arpykeH WM OTCYTCTBYeT (hailyl Tabmunipl
OUOIMOTEK MOCAIOYHBIX MECT B IAIKe MPOeKTa, TO OyAeT co3laHa mycras TabiuLa, KOTOPYI MOKHO PeJaKTHpOBaTh U MOTOM

COXpPaHUTh BMECTE C HA3HAYEHHBIMHU MMOCAA0OYHBIMUA MECTAMM.

5.2.3 [epBoHayanbHas HacTpomka

ITpu nepsom 3amycke Pcbnew mn CvPcb u otcyrerBum (paiina obmeii Tabmmipl 6ubimorek nocagoussix mect fp-lib-table B mo-
MalllHeii nanke nosb3oBaress, Pcbnew nm CvPcb nombitaeTcst KONMpOBaTh Tyzia TaOIHITy OUOIMOTEK N0 YMOIYAHUIO U3 CHCTEM-

Ho manky ma6ionos KiCad.
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Ecmu cranpaprHas fp-lib-table He Haiinércs, To Oyer co3zaHa Imycras Tabiuiua OMOIMOTEK MOCA0YHBIX MECT B JOMAIIHEeH Marke
moJib3oBaresi. B TakoM citydae, moyib30BaTeNh MOKET CAMOCTOSATENIHHO CKONMMPOBATh HyKXHbIN (paiin fp-lib-table wimm otpenakTu-

pOBaThb €ro BPYYHYIO.

Ta6m/1ua OuOIMOTEK NMOCaAOYHbIX MECT BKJIIOYAET MHOXKECTBO CTAaHAAPTHBIX 6I/I6J'II/IOTCK, KOTOpPbI€ YCTAHABJIMBAIOTCSA BMECTE C
KiCad.

PazymeeTcsi, B mepBYIO 0Uepe/ab HyKHO [IOArOTOBUTH €€ (J00aBUTh/YAATUTh SJIEMEHTHI) U yKa3aTh OUOIMOTEKU, KOTOPHIE HYKHBI

IJIA BCEX TPOCKTOB.

(3arpyska 60JIBLIOr0 KOJMYeCTBA OUOIMOTEK MOXET 3aHATh HEKOTOPOE BpeMsl)

5.2.4 Jo6asneHne afieMeHTOB TabnuLbl

B obmmem, 111 ucnons30BaHUs OMOIMOTEKH MOCAJOYHBIX MECT, e€ CHavuaja Hy)KHO NOOAaBUTh B OOIIYI0 TAOJWIly WIM B TaOIHILY

npoekTa. Tabiuiia MpoeKTa AOCTYIHA TOJIbKO MPH 3arpyKeHHOM (Daiiie CIIUCKa LieTeil.
Kaxgomy 3J1eMeHTy Ta0IHIbI JOKHO ObITH IPHCBOEHO YHUKAJbHOE HMS.

3T0 UMs He 003aTeNILHO J0JKHO COOTBETCTBOBATh MMEHH (haiiyia GMOIMOTEKN WM TalKe, B KOTOPOH OHa pacriojiokeHa. B yHu-
KaJIbHOM UMEHH HeJlb3s1 UCIIOJIb30BaTh CUMBOJI ABOETOUMS «:». [Tt Kak a0l OMOIMOTEKH HY)KHO YKa3aTh BEPHBIN Iy Th H/WIIH UMSI
(baiina, B 3aBucumMocTH OT e€ Tna. [Tyt MOryT OBITH A0COMIOTHBIMH, OTHOCUTEIILHBIMU MM TIOCTPOSHHBIMU C IPMMEHEHHEM Ie-

PEMEHHbIX OKpyxkeHus1 (00 3TOM OyJeT paccKa3aHo Janee).

Tur mogkmovYaeMoi GMOIMOTEKU HYKHO YKa3aTh B COOTBETCTBYIOIIEH KOJIOHKE TaOJHIBL, [UTSI KOPPEKTHOTO cunThiBaHus. Ha man-
Hbiii MomeHT KiCad mMoxeT cunthiBaTh OMOIMOTEKH MOCa0uHbIX MecT crenyonmx tunos: KiCad legacy (06brunbiit), KiCad Pretty
(noBeiit), Eagle 1 GEDA.

B Tab6mmiie Takke umeeTcs KoJIoHKa Onucarue, KyJa MOKHO BBECTH KOMMEHTApUH [Uist Kaxior oudmoreku. Kononka Ilapamempoi

IOKa HE UCHOJIb3YECTCs, TAK YTO €€ 3aI0JIHeHNe HUKAK He TOBJIMAET Ha CUNTHIBAHNE OUOIMOTEK STOTO THIIA.

IMosxanyiicTa, ydTUTe, 4TO HEJb3s CO3aBaTh IEMEHTHI C OAMHAKOBBIM YHHKAIbHBIM UIMEHEM B OIHOM 1 TOM e Tabiuue. Ho MoxkHO
cOo31aTh JIEMEHT TaOJIMIbI MPOSKTa ¢ TAKUM K€ UMEHEM KakK UM B o0IIel Tadsuie OMOIMOTEK MocaJ0OuHbIX MecT. bubiunoreku u3
TaOJIMLIBI IPOEKTA NPEANOYTUTEIbHEE OUOIMOTEK U3 OOLIel TaOIULIBI OMOIUOTEK, PU HATMYMN OJHOUMEHHBIX 3JIeMEHTOB. [1pn
JoGaBieHny OMOIMOTEK B TaOMIly rpoekTa, aiin fp-lib-table ¢ sTumMu 6GubIMOTEKaMuU OyIET COXpaHeH B TOM K€ MAarke, YTo U

paiin crivcka nenei, OTKPBITHIN B JAHHBIA MOMEHT.

5.2.5 Wcnonb3oBaHMe NepeMeHHbIX OKPYXeHuUs

OJHO 13 caMbIX MOIIHBIX CBOWCTB TaOMMIIbI OMOIMOTEK MOCAJ0YHBIX MECT - 9TO MPUMEHEHHUE MePeMEHHBIX OKpYKeHHs. MoxXHO
OIpeesnTh yTh K CBOMM OMOIMOTEKaM B BUJIE IIepeMEeHHON OKpyxkeHus. [lepeMeHHble OKPYKEHHS YKa3bIBAIOTCS B ITyTH OUOJIHO-

TEKU NOCAAOYHBIX MECT C IPUMEHEHNEM CUHTAKCUCA ${ENV_VAR_NAME}.

Mo ymosmraanuio npu 3amycke KiCad onpenensiorcs: ABe nepeMeHHbIe OKPY>KeHHUsI:

¢ KIPRJMOD - Bcerjaa COepXuT MyTh K TEKYIEMY IIPOEKTY U He MOXKET ObITh N3MEHEHA.

* KISYSMOD - COJEpXHT MyTh K CTAHJAPTHBIM OUOIMOTEKAM MOCAJ0YHBIX MECT, KOTOpble ycTaHaBmBaoTcsi BMecte ¢ KiCad.
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Bs1 MokeTe nepeorpesesnuth KISYSMOD caMOCTOSITENIbHO, BhOpaB B MeHio HacTpoliku — HacTtpoiika nyTeii u ykasas ImyTb

K CBOMM COOCTBEHHBIM OMOJIMOTEKAaM MOCAJOUHBIX MECT BMECTO cTaHAapTHhIX Oudnnorek KiCad.
Ecnu 3arpyxen ¢aiin cnimcka ueneit, CvPcb onpenensier KIPRJMOD Ha OCHOBE IyTH K 3ToMY (aility (IyTh K MPOEKTY).
Pcbnew Takum ke 00pa3om onpe/essier nepeMeHHble OKPYKEeHHs [Py 3arpy3Ke daiiia nevyaTHOH 1iathl.

370 NMO3BOJISET pacHoaraT OUOINOTEKH BHYTPH TANKHU MPoeKTa Oe3 yKazaHus aOCOMOTHOrO MyTH (KOTOPHI MOXKET MEHSTHCS),

YTO OYECHb AKTYaJIbHO JIJIs1 OMOIMOTEK OTHOCSIIMXCS TOIBKO K JAHHOMY TIPOEKTY.

5.2.6 Wcnonb3oBaHme nnaruHa GitHub

GitHub - 370 cienasbHbI IJIarkH, KOTOPBIH MPeJoCTaBIseT HHTepgec A1 MoyYeHHs 0CTyna (TONbKO AJIA YTeHHs) K yIalEH-
Homy GitHub penosuropuio ¢ nocaqo4HsIMU MeCTaMu B pretty (popmare U, ONLMOHAIBHO, MPEJOCTaBIIAET BO3MOKHOCTE «Komu-
posats npu 3amucu» (COW - Copy On Write) coxpaHsig NOCaJOYHBIE MECTa Ha KOMIIBIOTEPE Il BO3MOKHOCTU UX JaJIbHEHILETO
penaktupoBanus. CienoBarenbHo, «Git Hub» ruiarus ucnosp3yercst TOJBKO 1151 YTeHHs1 OM6IHOTEK M0 CaJ0YHbIX MECT U3
yaJdéHHbIX peno3uTopues https://github.com. YtoOsl 106aBUTH B Tabuily Oubnnoreky ucnoss3yioinyio GitHub HyxHO B KO-

nonke IlyTp 6m6moTexn ykasars npasuibHbid URL agpece GitHub perosutopus.
Hanpuwmep:

https://github.com/liftoff-sr/pretty_footprints

Wi

https://github.com/KiCad

OO6bIuHO asipeca periouropueB GitHub crpositcst Takum o6pazom:
https://github.com/user_name/repo_name

B kononke «Twum marvHa» Hy)HO BbiOpath «GitHub». YtoOsl BriounTs omnumio «Komuposars npu 3anucu» (COW), HykHO
BBecTu allow_pretty_writing_to_this_dir B kononke «IlapameTpbi». ITOT mapaMeTp CIIyKUT IKBUBaJIEHTOM «I1yTn OMOIMOTEK»
JUIs1 COXPaHEHU JIOKAIbHBIX KOMUI N3MEHEHHBIX NTOCAI0YHBIX MECT, 3arpykeHHbIX 13 pernosuropus GitHub. CoxpaHEHHbIE B 3TON
JVPEKTOPUH TIOCA/I0UHBIE MeCTa OyIyT COBMEIAThCsI C OCTAIBHBIMU 3J1eMeHTamu pertodutopust GitHub, gocTymHbBIME TOJIBKO 1151
YTeHus1, 00pa3ys eANHCTBEHHYIO OMOIMOTEKY ITOCaJOuHbIX MecT. Ecim ke JaHHast OIS OTCYTCTBYET - BCe TIOCaI0UHbIE MECTa U3
GitHub penozutopust OyyT ZOCTYIHBI TOJIBKO /7151 uTeHust. Ho, ecim 9ta omiusi npucytcTByet B cBorictBax GitHub 6ubirorexu, To
BCE U3MEHEHHBIE 10CaJOYHbIe MecTa OyIyT COXPaHATCA B JIOKAJTIBHYIO *.pretty Hanky Ha KOMIbloTepe. 3aMeThTe, B yAUIEHHON YacTH
O6UOIMOTEKH JAHHOTO THIIA, PACIIOJIOKEHHOM Ha github.com, HEBO3ZMOXHO HAITPSIMYIO YIATUTh WM U3MEHUTh HU O/THO TIOCaI0YHOE
Mmecro. B nesnom, Tun 6udnuotek «GitHub» cocTouT U3 ABYX YacTel, JIOKAIbHOM, JOCTYIHOM KaK ISl 3aIMCH TaK M IS YTSHHS], U

yIOANEHHOM, JOCTYITHOM TONBKO IS YTEHHUS.

Huxe moka3zana tabmiia OMOIMOTEK MOCAIOYHBIX MECT C OTCYTCTBYIOIMM HapameTpoMm allow_pretty_writing_to_this_dir:

VaukaabHoElyTh 6mbamnoTexkn Tun ITapameTpsl Onucanne.
UM nJiaru-
Ha
github https:// Github Liftoff’s
github.com/liftoff-sr/pretty_footprints GH
footprints



https://github.com/
https://github.com/liftoff-sr/pretty_footprints
https://github.com/KiCad
https://github.com/user_name/repo_name
https://github.com/liftoff-sr/pretty_footprints
https://github.com/liftoff-sr/pretty_footprints
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Hwxe mokazaHa Tabiuia mocafiouHbIX MeCT C 3aJaHHBIM mapaMeTpoM «Kommposate mpu 3amucu» (COW). HyxHO 3amMeTuTh,
uro nepemennas okpyxennst ${ HOME} ykazana mummb s npumepa. [Manka github.pretty pacrosniokena B katanore ${HOME}/
pretty/. Ilpu ucnons3oBanuu napamerpa allow_pretty_writing_to_this_dir, HyxHo 3apaHee BpyuHyIo CO3AaTh Narnky ¢ cy(ppuk-

COM .pretty B KOHIIE.

VaukaabHoRlyTH 6m6anoTeKn Tun IMapameTpsl Onucanme.
aMs iarm-
Ha
github https:// Github allow_pretty_writing_to_this_dir=$ Liftoff’s
github.com/liftoff-sr/pretty_footprints {HOME }/pretty/github.pretty GH
footprints

B nepBy1o ouepenp OyyT 3arpysKaThCsl JTJOKaIbHBIE II0CAI0YHBIE MECTa 13 AUPEKTOPUH, YKa3aHHOM B IapameTpe allow_pretty_writing_to_
IMoce coxpaHeHHs1 U3MEHEHHOTO II0CaJOYHOI0 MECTa U3 PeJaKTOpa MOCaA0YHBIX MECT B JIOKaJIbHOM Nanke, OOHOBJIEHHE STOTO I10-

cajouHoro mecra u3 perniosuropusi GitHub Oyzner HegocTyrHO.

Bcerna XPaHUTE JIOKAJIbHbIE KOIMHNU IMOCAJOYHBIX MECT B OTACJIbHBIX *.pretty Mamnkax ajs Kaxa0ro peno3uTopus, HUKOria He KOM-

OUHMPYIITE HX.

Takke, He CTOUT yKa3bIBaTh OJJHY U Ty e *.pretty manky B napamerpax jajisi Heckosbkix GitHub 6ubimorek, B Taduiiie OMOInoTex

IOCaJOYHBIX MECT. 310 BCKOpPE HpI/IBe,HéT K IMyTaHULE.

B 3Hauenun napamerpa allow_pretty_writing_to_this_dir MoxHo npumMeHsTh epeMeHHbIe OKPYKEHU S, UCTIONb3YsT 0003HAUECHUE

${}, Takke Kak u ansa «[lytu GUOTHOTEKM».

Kakas uenb B ucnosszoBanuu napamerpa «Konuposats nipu 3anucu» (COW)? Ilpexae Bcero, ynmpocTUTh MPOIECcC pacipocTpa-

HCHHA ITOCAAOYHBIX MECT.

BsI MmoskeTe momoub B oOHoBJIeHnM GitHub penosuropust, eciiv Bpemsi 0T BpeMeHH OyeTe OTIPABIIsATh UCIIPABJICHHbIE MIOCAI0YHbIE
MECTa T10 JIEKTPOHHOU MoYTe yIpaBiisioneMy perosutoprem. [IpocTo co3iaiiTe 3JeKTPOHHOE MUCHMO ¢ oTAeabHbIM *.kicad_mod-
(haiinom U3 nOKaJIBLHON Manku U HEOOIBIIMM KOMMeHTapueM. [lociie Toro Kak mnosiyuure HoATBepxkaeHHe 00 OOHOBJIEHUH STOTO
MOCAJI0YHOr0 MECTa B PEMO3UTOPHHU, MOXETE CMEJIO YIAIATh €ro U3 JOKAJIbHOU MANKU U UCIOJIB30BaTh UCIIPABICHHYIO BEPCUIO
npsimo u3 GitHub penosuropust. HykHo crapatbhcst XpaHUTh KAK MOXHO MEHBbIIIE JIOKATbHBIX KOIHIA [IOCAI0YHBIX MECT ¥ KAK MOXKHO

CKOpee OTHPABIISATh UCTIPaBJIEHHBIE MTOcaJOYHble MecTa B https://github.com.

5.2.7 BapwuaHTbl UICNONbL30BaHUA

BuOIMOTEeKH MOCATOYHBIX MECT MOKHO 3a/1aTh rI00aIbHO (0OIIMe TaOMUIIbl) WK I OTACIBHOTO MPOEKTa (TaOIUIIbl TIPOEKTa).
I'no6GasbHble GMOIMOTEKH MOCAIOYHBIX MECT U3 001Nl TabJIMITHI JOCTYITHBI Bceraa u XpaHsarcs B (aiiie fp-lib-table B moMarnHew

IaIKe [0JIb30BaTelIs.
OOGiire GUOIMOTEKH MOCAIOYHBIX MECT JIOCTYITHBI BCET/Ia, IakKe €CIIM He 3arpykeH (pai crmcka Hernei U3 TeKyIero mpoeKTa.

IMocapounbie MecTa U3 TaOMMIBI OUOIMOTEK MPOEKTA JOCTYIHBI TOJBKO JJIsl TEKYIIEro MPOeKTa M TOJILKO B TOM Cllyyae, Korja

3arpyeH (hail ClucKa Lienei.

Ta6nuia GUOIMOTEK MOCAJOUHBIX MECT MpoeKTa XpaHuTcs B (paitne fp-lib-table B Toii jxe marnke, 4To U 3arpyKeHHbIA (ails crimcka

erneid. YnpasieHue OMOIMOTeKaMy JOCTYITHO B JIIOOOM M3 3THX TaOMHI.



https://github.com/liftoff-sr/pretty_footprints
https://github.com/liftoff-sr/pretty_footprints
https://github.com/
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VY KakJ0ro MeTojia €CTh CBOU MPEUMYIIECTBA U HEJOCTATKH. MOKHO OIpe/Ie/UTh BCe CBOM OUOIMOTEKH B OOIIIEH Ta0IHIIe U OHU
OyayT AOCTYITHBI Bceraa u Beszie. HeoctaTkoM B IaHHOM Cilydae SIBJISIETCS TO, UTO HPUAETCS UCKATh HYKHOE ITOCAJ0YHOE MECTO
cpear OOJIBIIOro KOJIMYECTBa JAOCTYITHBIX MOCAJ0UYHBIX MECT. B MHOM cliy4ae, MOKHO OMpeIeSTUTh TOJbKO HEOOXOIUMble OUOIHO-

TEKU B Ta6m/me OTACJIBHOT'O IIPOEKTA.
HpeI/IMyH.[eCTBO 9TOro criocoda B COKPAIICHUU KOJINYIECTBA MOCAAOYHBIX MECT, YTO 00JIervyaeT ImouckK.

A HEIOCTaTKOM SIBJIACTCS TO, YTO ISl KOO HOBOTO MPOEKTa HEOOXOAMMO 3aHOBO OMPEe/iATh HyKHble OubmoTeku. Takxke,

MOJKHO ONpPeesiATh OUOIMOTEKH OJHOBPEMEHHO B 000UX TaOJIHUIIAX, OOIIE U /IS IPOEKTa.

Jlyuiiie Bcero onpenennTb OCHOBHbIE OMOMMOTEKY B OOIIEl Tab/uIe, a CrelaibHble OMOIMOTEKH 3a]aBaTh UHANBUIYAIBHO U5

KaXI0TO MpoeKTa. EIUHbIX pekoMeHJaui, Kakue OUOIMOTeKU B KaKylo TaOMILy ONpPEAesTh, HET.
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5.3 WUcnonb3oBaHue macTepa pnobaBneHns 6UGNNOTEK NOCa[OUYHbIX MECT ONisi 3arnoJiHe-
Hus Tabnuy,

Macrep 1151 noGaBneHusi GUOIMOTEK MMOCaJOUHbIX MECT B TAOJIHILY JOCTYIIEH B IMAJIOTOBOM OKHe Menedicep Oubauomex nocadou-
HbIX Mec.

OOGpaTuTe BHUMaHKE, TUI OUOIMOTEK MOXKET OBITh JIIOOBIM U3 mojnepxkuBaeMbix B KiCad.

MoO3xHO 100aBIATh KaK «JIOKAIbHBIE» OMOMMOTEKH, Tak 1 Oubnmoreku u3 Github perosutopues.

Bu6norek u3 Github perno3utopusi MOKHO NOOABUTh KaK yAalIEHHbIE, TMOO 3arpy3uTh U J00aBUTh KaK .10KAAbHbLE.

B noka3zanHoM mpuMepe OyayT 100aBJICHbI JIOKAJIbHbIE OUOIMOTEKH:

Nobpo noanoeaTe B MacTep foBaBneHWa BUBAVoTer Nocalo4HEX MecT!

MoxanyitcTa, BEIBEpUTE MCTOYHNK 4NA fobaeneHna BuBavoTek:

@® |Paiinsl Ha MoEM KoMNelTepe

Github penoanTopuin

OoceTWTe Haw oduilnanstHeln Kicad penoanTopuit Ha Github u nonyquTe Gonewe EunbanoTer

ChnepyloWwni = %Olmewl'rh

A B 3TOM nipuMepe OyayT 100aBJIeHbl yIaIEHHbIE OUOINOTEKHU:

- Oobpo NnoanoeaTe B MacTep foSaBneHwa BubavoTex Nocalo4Hex mecT!
-

MoxanyiicTa, BEIBEpUTE MCTOYHNK 47 fjobaeneHna BnBavoTek:

DALl HE MOEM KOMMEOTEPE
@® |Github penosnTopuil |https:figithub.com/KiCcad

[ CoxpanuTs nokansHyio Konuio B:
ftmp 0B30p

NoceTuTe Haw oM MansHkIR Kicad penoswTopuid Ha Github u nony4wuTe Gonkwe GubnuoTek

1 |

ChenyoWwmni = xolmewrrb

B 3aBucuMoCTH OT THMa J00aBsieMbIX OMOIMOTEK, OHA M3 CIEAYIOLIMX CTPaHMI] Oy/eT MoKa3aHa [yis BeiOopa OMOIMOTEK W3

CITMCKa JOCTYIHBIX.

B JaHHOM CJiy4ae BI)I6I/IpaIOTCH JIOKaJIbHbIE OMOIUOTEKN:
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I;E Brifop hainoe wnw kaTanoroe 4nA gobaeneHus:

[F7] Connectors_Molex. pretty

[ Converters_DCDC_ACDC.pretty
[F7 Crystals. pretty

@ Dicdes_SMD.pretty
Eiodes_Throughﬁale.pretty
@ Discret.pretty
[ Display pretty
Displays_7-Segment. pretty

Bce nopaepKuBaemee GopmaTe GubanoTek

¥ ¥V ¥V ¥V ¥V ¥ V¥

= Hasag

ChenyoWwmni = xOIMeHMTb

A B 3TOM cilyuae yaajn€HHble OUOINOTEeKHU:

BribepnTe Github GubnmoTekn ans pobaeneHus:

Buzers_Beepers.pretty
& Capacitors_SMD.pretty
& Capacitors_Tantalum_SMD.pretty

Choke_Axial_ThroughHole. pretty
Choke_Common-Mode_wWurth. pretty
Choke_Radial_ThroughHacle. pretty
Choke SMD. oretty

BribpaTe BCE OTMeHWTE Beibop BCero

~ Capacitors_ThroughHole. pretty

=< Haszag

Cnepyowni = xOIMeHVITb

IMocne BHIOOpa HYKHBIX OUOJIMOTEK MOSBUTCS CTPAHMLIA /IS TOATBEPIKISHUS CAEIAHHOTO BHIOOpA:

I'Ipoeepre W NoaTEEpANTE MSMEHEHNA B BubnnoTekax:

EubnuoTeka CTaTyc DopMaT
Diodes_SMD oK KiCad
Diodes_ThroughHole 10K KiCad
Discret oK Kicad
= Hasan Cnepyowni = xOIMeHMTh

Ecnu kakas-1o 6ubaroTeka COACPKUT OIIUOKHK (He NMoAACPKUBACTCA, HE ABJIACTCA OUOIMOTEKON .. ) TO OHa 6yIICT IIOMEUYCHAa KaK

«HEBEPHbBI».

IMocneanee 4To HEOOXOAMMO BHIOPATh ITO TAOJHILY, B KOTOPYIO HYKHO 100aBUTh BRIOPaHHBIC OUOINOTEKHU:

* 0011yio TabIuILy

* TabNMIly POeKTa
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HUA BuBnuoT

Kyna wenaeTe nobaBnTs HoBele BubnuoTeku:

@® B rnobansHyio koHdurypauwio BubanoTek (BUAMMO 418 BCEX MPOEKTOB)

ToNkKo B Tekylnid NpoekT

= Hasan | SaBepwnTh

%OlmeHMTb
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6 [MpocMoTp Nocamo4yHOro Mecra

6.1 MHCTpyMeHT NnpocMoTpa Nocaao4yHOro Mecta

WHcTpymMeHT npocMOoTpa OcaIoYHOr0 MEcTa 0ToOpaskaeT BRIOPaHHOE OCaI0YHOE MeCTO B OKHE [Tocadouroe mecmo. TpéxmepHoe
(3D) npeacraBieHne KOMIIOHEHTA MOKHO IPOCMOTPET JIMIIb B TOM CJIy4ae, €CJIM OHO OBUIO CO3JaHO M Ha3HAUeHO B IapamMeTpax

rmocagovHoro Mecra. Hiwke rmoka3zaHo oKHO IMpOCMOTpa MOCaJOYHBIX MECT.

m_LonaPads

REF #:# MocnejHee M3MEHEHKWE MyTe cnWcKa Lenei CTopoHa NAaTE
DIP-14 W7.62mm_LongPads ceHd 12, 2014 EepxHAR
£ 3,76 X 0,150000 ¥ 0,300000 dx 0,150000 dy 0,300000 dist 0,3354 OAMEl

6.1.1 WHopmauua B CTPOKE COCTOAHUS

CTpoKa COCTOSIHHS pacIojiokeHa B HWKHEH 9acT OCHOBHOTO okHa CvPcb 1 mpeocTapisieT momp30BaTeltio NoIe3Hyo HH(popma-

0. B crepyroreit Tabimie onpenesaeHo coaepKUMoe Kaxk 101 MaHeIu B CTPOKE COCTOSTHHUS.

Cnesa KommuecTBo KOMIIOHEHTOB: BCEro, 6€3 MOCaIOYHbIX MECT
IMocepenune Iepeuens prIbTPOB BEIOPAHHOTO KOMITOHEHTA
Cripasa Pexunm (puibTpalii ¥ KOMMYECTBO JOCTYITHBIX MOCAZOYHBIX MECT

6.1.2 T[opsaume KnaBuLLIU

F1 YBeauuuTh Macrad

F2 YMeHbIIMTh MacIiTad

F3 OOGHOBHTH N300paKEHHE

F4 Pazmectuth Kypcop 1o LEHTpY OKHa
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Home

BmectuTh n306paxeHue ocajoqHOro MecTa B IIpeesibl OKHA

ITpoGen

YcraHoBUTh HEHTP OTHOCUTEJIbHBIX KOOPAWHAT B TCKyHIefI TIO3nun

Kypcopa

Crpeiika BIIpaBo

HGPCMGCTI/ITB KypCOp Ha OJHO ACJIEHUE CETKU BIIPABO

Crpenka BJIeBO

ITepemecTuTh Kypcop Ha OfHO JEJIEHUE CETKU BJIEBO

CrpeJka BBEpX

IlepemecTuTh Kypcop Ha OJHO JeJIeHHue CETKU BBEPX

Crpeska BHU3

HepeMeCTI/ITI) KypCOp Ha OJHO ACJIEHUE CETKU BHU3

6.1.3 WMcnonb3oBaHWe MbILUN

Kosneco mbim

N3meHnTh Maciutad OTHOCUTEIBHO TEKYUIETO MOJIOKEHUSA

Kypcopa

Ctrl + xoneco MbIm

HaHOpaMI/IpOBaHI/IC BIIPaBO WJIX BJIEBO

Shift + xojeco MpIIm

HaHOpaMI/IpOBaHI/IC BBCPX WJIKM BHU3

IIpaBas KkHONKa MULIU BBI30B KOHTEKCTHOIO MEHIO

6.1.4 KOHTEeKCTHOe MeHIo

OTto0paxaeTcs IpU HAXKATUU MTPABOA KHOIKU MBIIIIH:

@\ YBENMHNTE MacwTab
@\ YMEHBLWNTE MacwTab

MepeprcoBaTk

Bribop macwTaba

G
[q:‘\ ABTO MacwWwTab
@

—. Bribop ceTkn

K 3aKPLITE

Bribop macitada

HemnocpeicTBeHHbIN BEIOOP MaciiTada

N300paxeHusl.

Bri6op ceTkn

HeHOCpCHCTBCHHbIIU/I BbI60p mara CETKu.

6.1.5 [opusoHTanbHas NaHeNb UHCTPYMEHTOB

—

BbI30B IMATOrOBOr0 OKHA HACTPOEK OTOOpaKEHHUs

o)}

VBeanuurs macirad
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VMeHpmuTh MacmTad

OGHOBHTH U300paXxeHne

Bwmectuth I/I306pa)K€HI/Ie ocago4YHoOro MecCta B peacjibl OKHa

go20

IIpocMOTp TpEXMEPHOro NpeacTaBIeH!s] KOMIIOHEHTa

6.1.6 BepTukanbHasi naHeNnb UHCTPYMEHTOB

TlokazaTp unu CKPBITb CETKY

4

HepeKmo‘me HUCII0JIb30BaHUEC HOJ'[F[pHOﬁ nim npﬂMoyroanoﬁ CUCTEMBI KOOpAUHAT

In

i

Oto6paxkarh KOOPAUHATHI B AIOAMAaX

mm

-

Oto6paxarb KOOPAUHATH B MIJLUTIMETpax

1S

[epexounTh peskuM 0TOOpakeHHs Kypcopa

HepeKJ’IIO‘II/ITI) peXKUM 0TO6pa)KeHI/IH KOHTAKTHBIX IJIOIIAaJ0K: HOpMa_HLHLIfI nim LIepHOBOI‘/JI

[NepexmounTh pexiuM OTOOPaXEeHHS TeKCTa: HOPMAJIbHBIA HJTH YEPHOBOM

INepexmounTh pexuM 0TOOpaXeHHsI KOHTYpa: HOPMaJIbHBII MJIM YepPHOBOM
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6.2 [lpocMoOTp TpéxmepHoOro npeacraBneHUss KOMMNOHEHTa

[MpoCHOT R
daiin  HacTpolkn

WG aAAR L AT BE e 4 ¥ D

MacwTab: 20.2

6.2.1 Wcnonb3oBaHMe MbILLU

Koseco mpimm M3meHnTh MacIiTad OTHOCHTEIIBHO TEKYIIETO MOJIOKEHUS Kypcopa
Ctrl + Koeco MuIm [NaHOpamupoBaHMe BIPABO M BJIEBO
Shift + komeco mMpimm [NanopamupoBaHue BBEpX MM BHU3

6.2.2 [opu3soHTanbHasa NnaHeNb UHCTPYMEHTOB

[Nepe3arpy3uts TpEXMEPHYIO MOJEIb

Komnuposath TpéxmepHoe uzodpaxenue B Oydep oOmMeHa

YcTaHOBUTE IapaMeTPpbl TPEXMEPHOTO IIPECTABIICHUS

VBeanuurs macirad

YMeHpuTh MacTad

A0 98B

OGHOBUTH U300paXkeHue
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BmecTuTh n300paxkeHue mocagoqHOro MecTa B Ipe/ielibl OKHA

IToBepHyTh N300paXeHKe MPOTHB YaCOBOM CTPEJIKU BOKPYT ocu X

[NoBepHyTH N300pakeHHe MO YACOBOM CTpesIKe BOKPYT ock X

[NoBepHyTH N300pakeHNne MPOTHB YaCOBOK CTPEIKU BOKPYT ocH Y

INoBepHyTbh N300pakeHHe MO YaCOBOW CTPENIKE BOKPYT ocH Y

[oBepHYTh N300pakkeHHe MPOTUB YACOBOK CTPEIKU BOKPYT OCH Z

[oBepHyTH N300pakeHHe 10 YACOBOI CTPEJIKE BOKPYT OCH Z

CMecTutcs JieBee

CMmecturcst paBee

CMeCTUTCS BBILIE

CMeCTUTCS HUKE

@« > ¥ 2D T B P

BrinounTs vim BRIKITIOYUTH OpTOFOHaJ’[bHHﬁ PEKUM MPEACTABICHUA
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7 Wcnonb3oBaHue CvPcb ons HasHayeHUs nocago4YHbIX MECT KOMMOHEH-
TaM CXeMbl

7.1 Py4yHOM pexuMm

,Hﬂﬂ Ha3HA4YCHUA MOCAAOYHOIO MECTa KOMIIOHEHTY CXEMbI B PyYHOM PEKHUME CHadaJla HY’KHO BbIICIUTH Hy)KHbeI KOMIIOHEHT B
HCHTpaJ'ILHOfI MMaHCIIN. 3aT€M, H€O6XO)II/IMO BI)I6paTI> II0CagJO4YHOE MECTO B npaBoﬁ IHaHeJ HBOﬁHbIM IMECJIYKOM MBI 110 UMEHU
IoAXO0aAIIETO IMMOCaA0YHOro MeCra. CHCIIyIOH.lI/Iﬁ KOMITOHEHT C HCHAa3HAYCHHBIM ITOCAJOYHBIM MECTOM 6y;[eT BI)I6paH ABTOMAaTH4eC-

CKH. )1.119[ OCTaJIbHBIX KOMIIOHEHTOB CXEMbI Ha3HAYCHUE MTOCAAOYHBIX MECT MPOUCXOANUT aHAJIOTMYHBIM o6pa30M.

7.2 dPunbTpaumsa cnucka nocapgoyHbiX MecT

Korna BHIOpaHHBIN KOMITOHEHT M/WjK OMOIMOoTeKa NojcBeYeH(bl), IPH aKTUBHOM OJIHOM U 0oJiee (PMIIbTpPE, CIIMCOK MOCaT0YHBIX

Mmect B CvPcb Gyaer oTuibTpoBaH COOTBETCTBYIOIMM 0OPa3oOM.

C TIOMOIIBIO KHOIIOK BKJIIOYAIOTCA WJINW OTKJIIOYAIOTCA HYKHBIE q)I/UIprI;I. KOF,HEI BBIKJIIOYEHBI BCE q)I/IJII)prI,

6y,l'[yT TMOKa3aHbl BCE JOCTYIHLIE MTOCAAOYHBIE MECTA.

C BBIKJTIOYEHHBIMU (PHIIBTPAMU:

MpoekT: = ic_programmer/pic_programmer.pro’ [Tonbko YTeHus]

Panan HacTpofkk CnpaBka

S| B e g A LS S

Air_Coils_SML_NEOSID 1 cl - 100pF : discret:CP10 1 Air_Coils_SML_MNEOSID:MNeosid_Air-Coil_S
Buttons_Switches SMD 2 c2 - 220uF : discret:CPLO 2 Alr Coils_SML_MEOSID:Meosid Air-cCoil s
Buttons_Switches_ThroughHole 3 C3 - 22uF/25V ¢ discret:CP8 3 Alr_Coils_SML_NEOSID:Neosid_Air-Coil_S
Buzzers_Beepers 4 c4 - 0 : discret:Cl-1 4 Air_Coils_SML_MEOSID:Meosid_Air-cCoil_S
Capacitors_SMD 5 5 - 10nF ; discret:Cl-1 5 Air_Coils_SML_MEOSID:Meosid_Air-Coil_S
Capacitors_Tantalum_SMD 6 6 - 100nF : discret:Cl-1 6 Air_Coils_SML_MEOSID:Meosid_Air-cCoil_S
Capacitors_ThroughHole 7 c7 - 1600nF  discret:Cl-1 7 Alr Coils_SML_MEOSID:Meosid Alr-Coil_S
Choke_pxial_ThroughHole 8 9 - 220nF : discret:C1-1 8 Air_Coils_SML_MEOSID:Meosid_Air-Coil_S
Choke_Common-Mode_Wurth 9 0L - 1N4004 ¢ discret:DS 9 Adr_Coils_SML_MEOSID:Meosid_Air-Coil_S
Choke_Radial_ThroughHole 10 Dz - BAT43 : discret:D3 10 Air_Coils_SML_MEOSID:MNeosid_Air-Coil_S
Choke_SMD 11 D3 - BATAZ : discret:D3 11 Air Coils_SML_MEOSID:Meosid_Air-Coil_S
Choke_Toroid_ThroughHole 12 D4 - BAT43 : discret:D3 12 Air Coils_SML_MEOSID:Meosid_Air-Coil_S
Connect 13 DS - BATA3 : discret:D3 13 Buttons_Switches_SMD:SW_SP3T_PCM13
Connectors_JST_PH 14 D& - BAT43 : discret:D3 14 Buttons_Switches SMD:SW_SPDT PCM12
Connectors_JST_SH 15 D7 - BAT43 : discret:D3 15 Buttons_Switches_SMD:SW_SPST_EVPBF
Connectors_Molex 16 D8 - RED-LED : discret:LEDV 16 Buttons_Switches_SMD:SW_SPST_EVQPO
Converters_DCDC_ACDC 17 D9 - GREEN-LED : discret:LEDV 17 Buttons_Switches_SMD:SW_SPST_EVQP2
OnwcaHwe: Neosid, Air-Coll, SML, Lturn, HDMOL131A,  Knwedeeele cnoea: Neosid, Air-Coil, SML, Lurn, HDMO... Besz duneTpa: 2220

(DI/UIBTpaL[I/IH COIVIACHO CITMCKY CI)I/UIBTpOB, YKa3aHHBIX B CBOMCTBax BbIGpaHHOFO KOMITOHEHTA CXEMBI. I/IMGIOH.II/ICCH q)I/UIBTpBI KOM-

TIOHEHTA CXEMBI IIEPEUYNCIIAIOTCA B HeHTpa.HLHOﬁ YacCTH CTPOKH COCTOAHUA, BHU3Y I'NITABHOI'O OKHA.

OTq)PIJ'IprOBaHO COr'JIaCHO (bPIJ'IpraM MOoCaJOYHBIX MECT BbI6paHHOFO KOMITOHECHTAa CXEMBI:
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ammer.pro’ [Ton HTEHUE ]

®ain  HacTpolkw Cnpaeka
P [
S 2B . Bl A REGEE
Alr_Coils_SML_NEOSID 4 c4 - 0 discret:Cl-1
Buttons_Switches_SMD 5 5 - 10nF ; discret:Cl-1 :
Buttons_Switches_ThroughHole 6 6 - 100nF : discret:C1-1 3 LEDs:LED-10MM
Buzzers_Beepers 7 7 - 1600nF  discret:Cl-1 4 LEDs:LED-0803
Capacitors_SMD 3 9 - 220nF : discret:C1-1 5 LEDs:LED-0805
Capacitors_Tantalum_SMD 9 0L - 1N4004 ¢ discret:DS 6 LEDs:LED-1206
Capacitors_ThroughHole 10 D2 - BAT43 : discret:D3
Choke_pxial_ThroughHole 11 D3 - BATAZ : discret:D3
Choke_Common-Mode_Wurth 12 D4 - BAT43 : discret:D3
Choke_Radial_ThroughHole 13 DS - BATA3 : discret:D3
Choke_SMD 14 D& - BAT43 : discret:D3
Choke_Toroid_ThroughHole 15 D7 - BAT43 : discret:D3
Connect 16 D8 - RED-LED : discret:LEDV
Connectors_JST_PH 17 D9 - GREEN-LED : discret:LEDV
Connectors_JST_SH 18 Dio - SCHOTTKY @ discret:DS
Connectors_Molex 19 01l - BAT43 : discret:D3
Converters_DCDC_ACDC 20 oz - YELLOW-LED : discret:LEDV
KoMnoHeHToB: 63, He HasHaYeHo: 0 DUAeTP cnncka: LED-3MM, LED-SMM, LED-10MM, LE... @WAeTp No KNKO4YeBLle cnoga: &

B pemakTope KOMIOHEeHTOB cxeMsl B Eeschema, (prmbTphl OCaJOYHBIX MECT 3aal0TCSI Ha COOTBETCTBYIOIIEH BKIIAIKE peJaKTopa

CBOWCTB KOMITIOHECHTA, KaK IMOKa3aHO HUKE.

MapameTpel | Onucadwe | MceBfoHWM | DUNLTR Nocag.MecT

Mocag.mecTa
AosasnTs

SMOB03

SMO0805 MpaerTh
R?-*

SM1206 YOENNTE

YoannTe BCe

x OTMEHNTE ﬂ

OTUIBTPOBAHO COINIACHO KOJINYECTBY BBIBOAOB BHIOPAHHOTO KOMIIOHEHTA:

ammer.pra’ [Tan

®ain  HacTpolkw Cnpaeka

RAREAE AR AR E IS ][

Alr Colls SML_NEOSID 15 - BAT43 : discret:D3 1 Housings_OIP:DIP-28 W7, 62mm
Buttons_Switches_SMD 16 D8 - RED-LED : discret:LEDV 2 Housings_DIP:DIP-28 W7.62mm_LongPads
Buttons_Switches_ThroughHole 17 D9 - GREEN-LED : discret:LEDV 3 Housings_DIP:DIP-28 W1S.24mnm
Buzzers_Beepers 18 plo - SCHOTTKY : discret:DS 4 Housings_DIP:DIP-28 W15, 24mm_LongPads
Capacitors_SMD 19 Dil - BATAZ : discret:D3 5 Housings_SOIC:SOIC-28_7.5x17.9mm_Pitch
Capacitors_Tantalum_SMD 20 piz - YELLOW-LED : discret:LEDV 6 Housings_SSOP:SSOP-28 5. 3x10, 2mm_Pitch
Capacitors_ThroughHole 21 J1 - DBS-FEMAL : connect:DBSFC 7 Housings_SSOP:TSSOP-28_4.4x9. 7mm_Pitch
Choke_axial_ThroughHole 22 JPL - JUMPER. : connect:GS2 8 Pin_Headers:Pin_Header Angled 1x28
Choke_Common-Mode_Wurth 23 L1 - 22uH ¢ inductors: INDUCTOR. 9 Pin_Headers:Pin_Header_angled_2x14
Choke_Radial_ThroughHole 24 Pl - CONM_2 : connect:bornier2 10 Pin_Headers:Pin_Header Straight_1x28
Choke_SMD SUPP28 : dip_sockets:DIP-28 11 Pin_Headers:Pin_Header Straight_2x14
Choke_Toroid_ThroughHole 26 P3 - SUPPA0 : sockets:40tex-EL16E 12 SMD_Packages:PLCC-28

Connect 27 PLOL - CONM_1 : footprints:1lpin-4 13 SMD_Packages:SOIC-28
Connectors_JST_PH 28 P10Z - CONM_1 @ footprints:lpin-4 14 SMD_Packages:S01-28-W
Connectors_JST_SH 29 P1O3 - CONM_1 ¢ footprints:lpin-4 15 Sockets:PLCC28

Connectors_Molex 30 Pl04 - CONM_1 : footprints:lpin-4 16 Sockets:zip2s

Converters_DCDC_ACDC 31 P1OS - CONM_1 @ footprints:lpin-4 17 Socket_Strips:Socket_Strip_Angled_1x28
KomnoHeHToB: 63, He HasHaYeHo: 0 PUNLTP CNNCKa: PUNETP NO KONWYECTED BbIBO 0B,

OT(l)I/IJ'ILTPOBaHO COr'JIaCHO BLI6paHHOﬁ O6rbIMoTEKE NMocCaJO4YHbIX MECT:
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ammer . pro’ ] yTeHue ]

®ain  HacTpolkw Cnpaeka

P [
& |45 |8 @ | axd| A
Alr_Coils_SML_NEOSID 18 0io - SCHOTTKY : discret:DS 25 Connect:CRL2Z0
Buttons_Switches_SMD 19 D1l - BAT43 : discret:D3 26 Connect:CR2032H
Buttons_Switches_ThroughHole 20 Dz - YELLOW-LED : discret:LEDV 27 Connect:CR2032V
Buzzers_Beepers 21 L= DBS-FEMAL : connect:DBSFC 28 Connect:DBSFC
Capacitors_SMD 22 JFL - JUMPER : connect:GS2 28 Connect:DBSFD
Capacitors_Tantalum_SMD 23 Ll - 22uH ¢ inductors:INDUCTOR. 30 Connect:DB9F_CI
Capacitors_ThroughHole 24 Pl - CONM_2 : connect:bornier2 31 Connect:DBOF_CI_INVERT
Choke_pxial_ThroughHole 25 P2 - SUPP28 : dip_sockets:DIP-28 32 Connect:DBIMC
Choke_Common-Mode_Wurth 26 P3 - SUPP40 : sockets:40tex-ELLGC 33 Connect:DBOMD
Choke_Radial_ThroughHole 27 P10l - CONM_1 @ footprints:lpin-4 34 Connect:DBIM CI
Choke_SMD 28 P1O2 - CONM_1 : footprints:1lpin-4 35 Connect:DBSM_CI_INVERT
Choke_Toroid_ThroughHole 29 P103 - CONM_1 : footprints:lpin-4 36 Connect:DBLSFC
30 P104 - CONN_1 : footprints:lpin-4 37 Connect:DBISFD
Connectors_JST_PH 3l PLOS - CONM_1 : footprints:lpin-4 38 Connect:DB15F_CI
Connectors_JST_SH 3z F106 - COMM_1 : footprints:lpin-4 39 Connect:DBLSMC
Connectors_Molex 33 ql - BC237 : discret:T092 40 Connect:DB1SMD
Converters_DCDC_ACDC 34 Qz - BC307 : discret:T092 41 Connect:DB1SM_CT
KoMnoHeHToB: 63, He HasHaYeHo: 0 PUAeTP cnnucka: DBS* DuneTp No BubavoTeka: 126

DuibTpbl MOXHO COBMEIIATH [UIs MOTy4YeHHsl 0ojiee CI0KHON (DUIIBTPALMH, IOMOTAIOIIEH YMEHBIIUTh KOJIMYECTBO MOCAT0YHBIX

MECT B npaBoﬁ MaHEIu.

OT(pHHLTpOBaHO C UCIIO0JIb30BAHUEM KOMGI/IHaHI/II/I (l)I/III])Tpa O KOJIMYECTBY BbIBOAOB U CpHHLTpOB IIOCaJOYHBIX MECT B])I6paHHOI'O

KOMITIOHEHTA CXEMBI:

ammer.pro’ [Ton

@aln  HacTpoliku Cnpaeks

& @B e | ] A e

Alr Colls_SML_NEOSID 1 Cl - 100WF : discret:CPLO 22 Diodes_SMD:SMB_Handsoldering
Buttons_Switches_SMD 2 c2 - 220uF : discret:CP10 23 Diodes_SMD:SMB_Standard
Buttons_Switches ThroughHole 3 3 - 220F/25V ¢ discret:CP8 24 Diodes_SMD:SMC-RM1O Universal_Handsold
Buzzers_Beepers 4 c4 - 0 : discret:Cl-1 25 Diodes_SMD:SMC_Handsoldering
Capacitors_SMD 5 5 - 10nF ¢ discret:Cl-1 26 Diodes_SMD:SMC_Standard
Capacitors_Tantalum_SMD 6 6 - 100nF : discret:Cl-1 27 Diodes_SMD:SOD-123
Capacitors_ThroughHole 7 7 - 100nF : discret:Cl-1 28 Diodes_SMD:SO0D-323
Choke_Axial_ThroughHole g co - 220nF : discret:Cl-1 29 Diodes_SMD:SOD-523
Choke_Common-Mode_Wurth 9 Dl - 1N4004 © discret:DS 30 Discret:D3

Choke_Radial_ThroughHole 10 D2 - BATA3 : discret:D3 31 Discret:D4

Choke_SMD 11 D3 - BAT43 : discret:D3 32 Discret:DS

Choke_Toroid_ThroughHole 12 D4 - BATAZ : discret:D3 33 Discret:D&

Connect 13 DS - BAT43 : discret:D3 34 Discret:SUPER_CAP

Connectors_JST_PH 14 D6 - BATA3 : discret:D3 35 Inductors:SELF-WE-PD-XXL
Connectors_JST_SH 15 D7 - BAT43 : discret:D3 36 Inductors:SELF-WE-PD3S
Connectors_Molex 16 D8 - RED-LED : discret:LEDV 37 Inductors:SELF-WE-TPC_M
Converters_DCDC_ACDC 17 D9 - GREEN-LED : discret:LEDV 38 Inductors:self_cms_we-pd3
KoMmnoHeHToB: 63, He HasHa4YeHo: 0 DuneTp cnucka: D7, 5* DWUNLTP MO KNKYEBLIE CNOBA+KO...
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8 ABTOMaTU4YECKUMN PEXUM

8.1 ®dannbl 3KBUBANIEHTHOCTM

ABTOMaTHYECKOE Ha3HAUCHIIE OCaJOYHBIX MECT JJIA KOMIIOHCHTOB CXEMBI BBIITOJIHACTCA C IIOMOIIBIO (1)2117UIOB 9KBHUBAJICHTHOCTHU.

B Hux MEPEUNCTIAIOTCA UMEHA COOTBETCTBYIIUX IMOCAAOYHBIX MECT, OTHOCAIIUXCA K Ol'[pe)le)'[éHHOMy THUITY KOMITOHEHTOB (HMH

komnorerma). OOBIYHO 3TH (paliyIbl UIMEIOT paciivpenue aia - .equ.

TO OOBIUHBIC TEKCTOBBIE Cl)aflﬂbl, HX MOXHO PECHAKTUPOBATb JIIOOBIM TEKCTOBBIM PEAAKTOPOM U CO3AIOTCA MOJIB30BATCJIEM BPYy4-

HYIO.

8.2 ®dopmar pannos 3IKBUBaANIEHTHOCTHU

daiiel SKBUBAJICHTHOCTH COCTOST U3 CTPOK, MO OTHOM JUTSI KaXKJOro KOMITOHeHTa. Kaxaasi CTpoka UMeeT CIeAyIIIyIo CTPYKTYPY:
‘UM KOMIIOHEHTA’ ‘lmocaJoyHoe MecTo’

Kamnoe HMs HY’)KHO O6paMJ’[§[Tb OJUHAPHBIMU KaBbIYKaMU1 <<’>>, a TaKXKE UMA KOMIIOHCHTaA OOJIXKHO OTACIATHCA OT UMCHU I1OCag04-

HOTO MECTa OIHUM IPOOEIIOM.
Ipumep:

Ipeanonoxum, komnoHeHT U3 - 310 Mukpocxema 14001 B kopmyce DIP-14 (nocagounoe mecto 14DIP300), Torna crpoka npumer

BUI:
‘14011’ “14DIP300’
Jliob6ast cTpoka ¢ cuMBOJIOM # B Havase sSBJISCTCS KOMMEHTAPUEM.

3neck npuBeAEH nMpuMep (aiina SKBUBAJIEHTHOCTH:

#integrated circuits (smd) :
"74LV14’ ’'SO14E’
"T74HCT541M’ ’'S0O20L’
"EL7242C’ ’'SO8E’
"DS1302N’ ’SO8E’
"XRC3064’ 'VQFP44’
"IM324N’ ’'SO014E’
"LT3430" 'SSOP17’
"ILM358’ ’SO8E’
"LTC1878’ ’'MSOP8’
’24LC512I/SM’ ’SOS8E’
"IM2903M’ ’'SO8E’
"LT1129_S08’ ’SO8E’
"LT1129CS8-3.3" ’'SO8E’
"LT1129CS8’ 'SO8E’
’LM358M’ ’'SO8E’
"TL7702BID’ ’'SO8E’
"TL7702BCD’ 'SO8E’
'U2270B’ ’'SO16E’
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#Xilinx

"XC3S400PQ208" ’"PQFP208’
"XCR3128-VQ100’" ’'VQFP100’
"XCFO8P'’ ’'BGA48’

#upro
"MCF5213-LQFP100" ’'VQFP100’

#regulators

"LP2985LV’ ’'SOT23-5'

8.3 ABTOMaTM4yeckoe Ha3Ha4yeHue NocamoyYHbIX MECT KOMMOHEHTaM CXeMbl

Haxmmure KHOIIKY Buinoanums asmomamuueckoe cés13vl8anue NOCAOOUHbIX MECH1 Ha BerHeﬁ TTaHEJIM UHCTPYMEHTOB IJIS IIPUME-

HeHus (paiina SKBUBAJICHTHOCTH.

Bcem komnonenmam, umena Komopuix 0yoym HaideHvl 8 8blOpaAHHOM aiine dxeusarenmuocmu (*.equ), 6yoym HA3HAUEHbL COOM-

eemcmeyrouue NocaoouHble Mecma A8MoOMAamMuUUecK.
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