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1 3HakomcTtBO ¢ CvPcb

HpI/IJ'IO)KCHI/Ié CvPcb no3BossteT Ha3HAYaTh KOMIIOHEHTaM CXEMBbI COOTBETCTBYIOIIME MMOCAJOYHBIC MECTA, KOTOPBIC 6y)IyT UCIIOJIb-
30BaTbhCA IPU IIPOCKTUPOBAHUN MeYaTHOM IIAThHI. I/IHCI)OpMaLII/IH O Ha3HAYCHHBIX IMOCAJOYHBIX MECTAX ,IIO6aBHHGTCH B (banI CIIMCKa

nieneit (netlist), KOTOPBIH, B CBOIO O4epe/lb, CO3AaETcs U3 nmporpammbl Eeschema.

HpI/I CO3JJaHNU q)afma CIIMCKa L[enei/i us3 Eeschema, IIOCaJOYHBIE MECTa IeYaTHOM IIAThI 6y}1yT Ha3HA4YEHBbI TOJIBKO JIA TEX KOMIIO-

HEHTOB CXEMBbI, Y KOTOPbIX 3aIIOJIHEHO COOTBETCTBYIOLICC I10JIE (HOCEI,HO‘IHOC MCCTO).

B 06H.ICM CJIydga€ 1mocago4Hbl€ MECTa MOXHO Ha3Ha4YUTh KOMIIOHEHTaM C IOMOIIBIO PEAAKTOpa CXEM, HyTéM 3ar10JIHCHUA I10JIA

IHocadounoe mecmo 1y ¢ IOMOIIBIO peJaKTOpa OUOIMOTEK MPU CO3/IAHUM KOMITIOHEHTA.

CvPcb MMpeaoCTaBJIACT Oosiee y)]O6HLIﬁ Croco0 Ha3HAYEHUsI NMOCaJOYHBIX MECT KOMIIOHEHTAM IIPpU COCTABJICHUUN CXEMbI. C ero mo-
MOHOIbIO MOXHO (bI/UII)TpOBaTL CIIMCOK JOCTYIIHBIX ITOCAAOYHBIX MECT, a TaKKE€ IIPOCMATPUBATh UX KAK B I‘paq)l/l‘{eCKOM, TaK u B 3D

BUJIEe, 4TOOBI YOSUTHCS B IPABUIILHOM BBIOOPE [UIsI KQXK/IOTO KOMITOHEHTA.

KomnoneHTam MOXHO Ha3HAYaTh COOTBETCTBYIOIIHNE MMOCAAOYHBIE MECTA KaK BPYUHYIO, TAK U aBTOMATUYECKU, UCIIOJIb3Yy S q)aﬁ)'[bl
9KBUBAJICHTHOCTU (.qul - Q)aﬁﬂbl). Daiipl S5KBUBAJICHTHOCTH 3TO HarjIaJHbIC Ta6III/ILlI)I, ¢ KaxJA0MYy KOMIIOHEHTY COINOCTABJIEHO

orpeieIEHHOE MI0CaI0YHOE MECTO.

Takon I/IHTCpaKTl/IBHbIﬁ MoAxoA Mmpome 1 MEHEE MOABEPIKEH O]_HI/I6KaM, 4YEM €CJIM HAllpAMYIO HadHa4YaTh MOCaJI0YHbBIE MECTA B pe-

HAaKTOPE CXEM.

CvPcb nosBonser YBUACTD CIIMCOK BCEX NOCTYITHBIX MMOCAAOYHBIX MECT U IIOKA3aThb UX HA 9KPAHE, YTOOBI y6e,I[I/ITbCH B IIPABUJIbHO

BBIIIOJTHEHHOM HA3HAYCHHU.

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

MeHeaxkepa npoekroB KiCad mnu otaensbHo.

BeseiBate CvPcb nmyume u3 Eeschema, 3amymennoit n3 menemkepa npoektoB KiCad, rmo crenyiomym npruyinHam:

e CvPcb HyxeH aii1 KOH(UTYypaLUK TPOEKTa YTOObI 3HATh KaKue OMOJMOTEKH MOCAJOYHBIX MECT 3arpyKaThb.

¢ CvPcb 3anonHseT moje mocajiouHoro MecTta il KaxkI0ro KOMIIOHEHTa TEKYIel cXeMbl. ITO BO3MOXKHO JIMIIL B TOM CJydae,

ecy (paiin mpoeKkTa HaXOAUTCS B TOM ke JUPEKTOPUHM, 4TO U (paill OTKPBITONH CXEMBI.

ITpu 3amycke CvPcb u3 Eeschema, 3anmymennoit u3 menexepa npoektos KiCad, Bce 9TH HIOaHCHI pelIaloTcsi aBTOMAaTUYECKU.

BHumaHune

B 06wem cnyyae, MoxHoO 3anyckaTtb CvPcb 13 otaenbHo 3anyweHHon Eeschema, HO TONbKO yunTbIBAATE, YTO
@ B N110BOM OTKPBITOM Cpaiine CXeMbl, PSAOM C KOTOPbIM HET cpaiina npoekTa, MoryT OTCYTCTBOBAThL HA3HAYEHHbIe

nocafoyHbIe MecTa U3-3a OTCYTCTBMSI HY>XXHbIX 61bnunoTek B HacTpoiikax CvPcb. Takas xe npobnema moxet

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

TEKM NOCaA04HbIX MECT, OTHOCSALWMXCS K AAHHOMY NPOEKTY.
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2 BoamoxHoctu CvPcb

2.1 Py4yHoe v aBTOMaTU4YecKoe Ha3Ha4YeHue

CvPcb no3Bosnsier Ha3HAYATh IoCaJOYHBIC MECTa KOMIIOHECHTaM KakK I10CJIEA0OBATCJIbHO (pr‘-IHyIO) JJIA KaXXI0ro, Tak 1 aBToMaTu-

YECKU C ITOMOIIBIO q)aﬁIIOB 9KBHUBAJICHTHOCTH.

3 3anyck CvPcb

CvPcb MO:KkHO 3amyCTUTD TOJBKO U3 IPOrpaMMbl peJakTupoBanusa cxem Eeschema, HaxaB kHOIKY:

= s
Ll

Eeschema aBTomaTHuecKku nepeaacT Hy’)KHbIC TaHHbIC (Hepequb KOMITOHEHTOB M IIOCAJOYHBIX MCCT) B CvPcb. He HY’XHO HUYECTO

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

4 3nemeHTbl YripasneHna CvPcb

41 OCHOBHOE OKHO

Ha u300paxeHnu HIke MoKa3aHO OCHOBHOE OKHO Tporpammbl CvPcb.

MpoekT: '/ ' i Jde pic_programmer/pic_programmer. pro’ [Tonbko dTedue]

HacTpoiikn Cnpaeka
S| G |51 o | dof i | LA (202 0
Air Coils_SML_NEOSID 1 cl - 100uF : discret:CP10
Buttons_Switches_SMD 2 c2 - 220uF : discret:CP10O 2 Diodes_SMD:SMA-SMB_Universz
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_SMD 5 5 - 10nF : discret:Cl-1 5 Diodes_SMD:SMB-SMC_Universz
Capacitors_Tantalum_SMD 5 5 - 100nF : discret:Cl-1 6 Diodes_SMD:SMB_Handsolderir
Capacitors_ThroughHole 7 Cc7 - 100nF : discret:Cl-1 7 Dicdes_SMD:SMB_Standard
Choke_Axial_ThroughHole 8 co - 220nF : discret:Cl-1 8 Diodes_SMD:SMC-RM1O_Univers
Choke_Common-Mode _Wurth 9 0oL - 1N4004 : discret:DS 9 Diodes_SMD:SMC_Handsolderir
Choke_Radial_ThroughHole 10 D2 - BAT43 : discret:D3 10 Diodes SMD:SMC Standard
Choke_SMD 11 D3 - BAT43 : discret:D3 11 Discret:CP4
Choke_Toroid_ThroughHole 12 D4 - BAT43 : 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:CP1O
Connectors_Molex 16 Dg - RED-LED : discret:LEDWV 16 Discret:CP12
Converters_DCDC_ACDC 17 no GREEAL_LCD . _dicomad | B0 1L _Dioonadt COLA
KOoMMOHEHTOB: 63, He HasHa4YeHo: 0 DUALTP cnWcka: CP¥ SM* DUNETP NO KIDYEBLIE CNOBS: 32

Ha neBoii maHesm coaepXUTCst CIIMCOK JOCTYITHBIX OMOIMOTEK MOCAJOYHBIX MECT CBSI3aHHBIX ¢ poekToM. Ha nieHTpaibHOi naHem
COIEPKUTCS MepedeHb KOMIIOHEHTOB, 3arpyKeHHbIX U3 (hailyia cniicka neneil. I1paBas maHenb coOOepKUT CIIUCOK JOCTYITHBIX MOca-
JOYHBIX MeCT U3 OUOIMOTEK MOCaJOuHbIX MecT npoekTta. Eciu ¢aiii crivcka nenei oTcyTCTBYeT - epedeHb KOMIIOHEHTOB OyzieT

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

CAECRR I R SR NP SR N g

BerHHH MaHeJIb THCTPYMCEHTOB IMPEAOCTABIIACT HpOCTOﬁ HOCTYII K CJIEAYIOIIUM KOMaHJaM:

R4

HepeuaTb (COXpaHI/ITb) Ha3HAYCHHBIC ITOCAJOYHBIC MECTA B Eeschema (B BUJIC

3HAYEHUS TOJIEH IoCaJOYHOIro MeCta KOMHOHGHTOB).

3

Br130B quanoroBoro okHa HacTpoiku 6momotek CvPcb.

HpOCMOTp BI)I6paHHOFO IIOCaJOYHOI'0 MECTa.

Hepexon K MPEAbIAYIIEMY KOMIIOHEHTY C ell¢ HEeHa3HAYEHHBIM MTOCAI0YHBIM MECTOM.

4R 1=,

Hepexon K cjIeayrounemMy KOMIIOHEHTY C ell€ HeHa3HAYEeHHBIM IMOCAJOYHBIM MECTOM.

-
o

ABTOMaTHYeCKU HA3HAYUTDH MOCAJOYHbIE MECTa KOMITOHEHTAM HUCTOb3Ys (paitn

9KBHUBAJICHTHOCTU.

e 838

==
X

VY nanuth Bce Ha3HAUEHU S TOCAIOYHBIX MECT.

5 [

OtkpbiTh fokyMeHTanmo (PDF) i1st BBIOpaHHOTO MOCa0YHOTO MECTa C MOMOIIBIO

nporpammsl mpocMorpa *.pdf-¢haiiyioB, ycTaHOBJIEHHO! N0 YMOJIYAHHUIO.

_\_,_
B @
.
&

Bx110unTh UM BHIKIIOYUTH (bI/IJ'[praL[I/HO CITUCKA IMOCag04YHbIX MECT, COI'JIaCHO

q)HJ'ILTpaM IIOCaJOYHBIX MECT BbI6paHHOl"O KOMIIOHCHTA.

-‘"‘:
] =

BrinounTs mim BHIKJTIOYUTH CI)I/IJ'[I)TpaL[I/IIO CIIMCKA NMOCaJ0YHBbIX MECT 10 KOJIMYECTBY

BBIBOJIOB BLI6paHHOF0 KOMIIOHCHTA.

_\_,_
B @
.
&

BrunounTs Wi BHIKIIIOYUTH q)nanpaumo CIIMCKa NNOCaA0YHbIX MECT, OI'PaHUYNBIINCH

TOJIbKO BHIOpAHHOU OUOIMOTEKOM MOCAIOYHBIX MECT.

4.3 T[opsiume KnaBMLLUM OCHOBHOIO OKHa

B crienyionieii TabiuIe nepeurcieHbl ropsiune KJIaBUIM OCHOBHOTO OKHA:

Crpenka

BIpaso / Tab

IMepexon k crenyorei manenu crpasa. [lepexo/ K IepBoi MaHesu, eCiu

aKTHUBHa IIOCJICAHAA.

Crpeinka Ilepexon k caenyomeil nanenu ciesa. [lepexoa Kk nmocienHei naHenu, eciu
BJIEBO aKTUBHA TIepBasi.

Crpenka BrI00p mpeapIayInero 3JieMeHTa B CITUCKE.

BBEpX

Crpeska BHU3

BI)I60p CJIIEAYIOLIEI O 2JIEMEHTA B CITUCKE.

Page Up

BbI60p 9JIEMEHTA, PACHOJIOKCHHOI'O Ha OJHY CTPAHUILY BBIIIE TCKYIICTO.
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Page Down

BoiGop as1eMeHTa, pacloIoKEHHOTO Ha OJHY CTPAHMITY HUKE TEKYLLIEro.

Home

Bri60op nepBoro aeMeHTa TeKyLIEero CIucKa.

End

BI)I60p MOCJIEAHErO JIEMEHTA TEKYIICTIO CIIMCKaA.

4.4 Hacrtpomnka CvPcb

b | HacTpolikkn | Cnpaeka

: [:;] MeHe nkep BUEaMoTeK nocag.mecT

#" HacTpoika nyTen

Il

M_
| [.:;/] Dainel sSKEMBaNeHTHocTK (*.equ)
Ph

\ & As0k v

~ He 3akpeiBaTk Nocne coXpaHeHKA
7 7 -

CvPcb MoxeT aBTOMaTUYECKH 3aKpbIBATh CBOE OKHO MOCJIe COXpPaHCHUSA Ha3HAYCHHBIX MMOCAJOYHBbIX MECT, €CJIN HYKHO.

Bb130B nyHKTa «MeHemkep 6MOIMOTeK MOCaIOYHBIX MecT» B MeHI0 «HacTpoiiku» oTKpoeT quaor KoHpUryparmu 61bImoTeK.

B 3aBucumoctu ot Bepcun CvPcb, ynpasienue OHOIMOTEKaMU TPOU3BOJUTCS JBYMsI Pa3HBIMH CIIOCOOAMH:

* OOBIYHBIN CIIOCOO YITpaBJIEHU S, UCTIONB3Ys *.mod-ailibl U CIUCOK (haiiioB OUOIMOTEKH.

* Hospiii popmar «Pretty» ucnomnb3yeT ofuH (aiii A KakI0ro MocaovyHoro Mecta. B Hem MCTIonb3yI0TCs CIMCKH Mamnok. Kasxk-

JIbIIA KATaJIoT C .prelty B KOHIIE UMEHU sIBJISIeTCsT OMOIMOTEeKOH. Takke, PH UCIOJIb30BAHUH STOTO METO/IA YIpaBJieH!s OubIMoTe-

KaMH [I0Ca/IOYHBIX MECT MOXHO JJ0OaBJIATh OpUrHHANIbHBIE OubmoTeky u3 npyrux CAIIP, Taknx kak GEDA/GPCB wmu Eagle,

HCTIONIB3YIONIHX (paiinel B xml-hopmare.
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5 YnpaBneHue 6ubnnotekamm nocapoyHbIX MECT

5.1 BaXxHoe 3aMeuyaHue:

Ama wacme omuocumcs moawvko k sepcusam KiCad nozonee dexaops 2013 200a

5.2 Tabnuubl 6MONMOTEK NOCaA0YHbIX MECT

Hauunas ¢ mexadps 2013 roga, Pcbnew u CvPcb MCHONB3YIOT HOBBIA MeXaHM3M YIpaBiieHusi OUOIMOTEKaMH, OCHOBAHHBIA Ha
madauyax GudAUOMeK NOCAOOUHBIX MeCm, KOTOPbIN MO3BOJISIET HANPSIMYIO HCIIOJIb30BaTh OMOJIMOTEKH I10CA/I0YHBIX MECT
cnenyonmx (GopMaToB:

* OO6bruHble OubMOTeKN MocanouHbix MecT KiCad (.mod-daiisbr)

* Bubnoteku mocagovHbix MecT B HoBoM (popmate KiCad - .pretty, pacnionoxeHHble Ha KOMIIbIOTEpe (KATATOTH C paclIipeHHeM

.pretty, conepxauiue .kicad_mod-aiinbr)
* bubnmorekn nocanouHbx MecT B HoBoM (popmare KiCad - .pretty, pacrionoxkennsle Ha cepepe Github
» bubmmorekn GEDA (karasnoru c .fp-daiinamm)

* Bubnuoreku nmocanounbix mect Eagle

3ameuaHue

» PepaktpoBaHue AOCTYMHO TOMbKO Anst 6ubnmnotek nocamnodHbix Mect B popmate KiCad .pretty, pacrnonoXeHHbIX
Ha K.

» Bubnunotekn B Apyrux doopmarax QOCTYMHbI TObKO ANS YTEHUS.




CvPcb

7/24

Ha I/1306pa)KCHI/II/I HWKE ITOKA3aHO AUAJIOTOBOE OKHO PECAAKTUPOBAHUA Ta6J'II/II_IbI OnOIMOTEK NOCaJOYHBIX MECT, KOTOPOEC OTKpPbIBA-

eTCs1 ¢ TIOMOIIBIO MTyHKTa «MeHepkep OMOIMOTEeK MOCaI0YHBIX MECT» MeHI0 «HacTpoiku».

p EubnuoTex
Libl BruBnnoTex

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

VHUKaNbHOE UMA MNMyTe GubnHoTEKH

Tun nnarusa | MapaMeTpel | OnUcaHue

1 |&ir Coils SML NEOSID ${KISYSMOD}/&ir Coils SML NEOSID pretty KiCad v
2 |Buttons_Switches_SMD ${KISYSMOD}/Buttons_Switches_SMD.pretty Kicad

3 |Buttons_Switches_ThroughHaole ${KIS¥SMOD}/Buttons_Switches_ThroughHole.pretty Github

4 |Buzers_Beepers ${KISYSMOD}/Buzers_Beepers.pretty Legacy

5 |Capacitors SMD ${KISYSMOD}/Capacitors SMD.pretty Eagle

6 |Capacitors_Tantalum_sMD ${KISYSMOD}/Capacitors_Tantalum_SMD.pretty Geda-PCB

7 |Capacitors_ThroughHaole ${KIS¥SMOD}/Capacitors_ThroughHole. pretty KiCad

8 |Choke_Axial ThroughHole ${KISYSMOD}/Choke_Axial ThroughHole.pretty KiCad

g |Choke_Common-Mode_Wurth

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

FrobansHele GubmoTern |BWBIMOTEKN NpoekTa
NoBasuTe ¢ nomoweo macTepa | | [ofasnTs BubnuoTery | |YRanuTs BubnvoTeky | CABUHYTE BEEpx | | CABWHYTh BHW3 | | [apaMeTpsl pejakTopa

3Ha4eHWA NOACTaHOBOK
MNMepeMeHHbIe OKPYXKEHUA
1 |KIPRIMOD
2 |KISYS3DMOD
3 |KISYSMOD

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

& ozmenuTe Fok

Tabsuia 6MOIMOTEK MOCATOUYHBIX MECT MCITOJB3YETCs /1Sl CBSI3bIBAHMsI OMOIMOTEKH JII0O0T0 Moiep)iBaeMoro opMaTa ¢ yHH-
KaJIbHBIM UMEHEM. JTO YHHKAJIbHOE€ HMSI HCIOJb3YETCs ISl MOUCKA M0CAJOYHBIX MeCT BMECTO MpPEblAYIIEero crocooa,

OCHOBAHHOI'O Ha 3aJaHUU HyTCﬁ MoKcKa OMOIMOTEK.

Iro no3BoJsier CvPcb uenonb30BaTh MocajouHble MeCTa ¢ OIMHAKOBBIMA MMEHAMH, HO PACTIONIOKEHHBIMU B pa3HbIX OUOIMOTEeKAX,
Y [IPU 3TOM OBbITh YBEPEHHBIM B TOM, YTO [TOCAI0OYHOE MECTO OY/IET 3arpyKeHO U3 HyKHOU OuOinoTeku. K Tomy %ke, 9To Mo3BosisieT

CvPcb ucronp3oBaTh OMOIMOTEKH OT JPYTMX PEJaKTOPOB MevYaTHBIX IUIaT, Takux Kak Eagle nimm GEDA.

5.2.1 TnobanbHasi Tabnmua 6M6NMOTEK NOocadoYHbIX MECT

I'noGanpHast Ta6m/1ua OuOIMOTEK NOCaJOYHbIX MECT COIEPKUT MEPEICHb 6I/I6J'II/IOTCK, KOTOpPbIC NJOCTYIIHBI BCErAa, HE3aBUCUMO OT
napaMeTpoOB 3arpy’KC€HHOIO B HaHHLIfI MOMCHT ITPOCKTA. Ota Ta6HI/II_Ia XPaHUTCA B JOMAIIHEM KaTaJIOI€ MOJIb30BATECJIA B (baﬁne

fp-lib-table. TouHoe pacnonoxkeHnue TaHHOTO hailyia 3aBUCHUT OT UCIIOIb3yEMOM OMEPAIIMOHHON CUCTEMBI.

5.2.2 Tabnuua 6MbNAnoOTEK NOCaJOYHbIX MECT NpoeKTa

Kaxplii MPOEKT MOXET UMETh CBOI0 COOCTBEHHYIO TaOJIMIly OMOIMOTEK MOCAIOYHBIX MeCT. DTy TaOJIUIly MOXHO PeIaKTHPOBATh
TOJIBKO TIPH 3arpyXeHHOM (paiine crivcka neneil npoekra. Ecim ¢aiin nmpoekra He 3arpykeH WIN OTCYTCTBYeT (hailyi Tabmunipl
OUOIMOTEK MOCAOYHBIX MECT B KaTaJore MpoeKTa, TO OyIeT co3aHa MmycTas Tabiuna, KOTOPYI0 MOXKHO PEeIaKTUPOBATh M IOTOM

COXpPaHUTh BMECTE C HA3HAYEHHBIMHU MMOCAA0OYHBIMUA MECTAMM.

5.2.3 [epBoHayanbHas HacTpomka

Ipu nepBom 3anycke Pcbnew uiu CvPcb u otcyterBum haiina odreit Tadmis Ondnuotek nocagounsix mect fp-lib-table B mo-
MaliHeM Karajore nosb3oBaresisi, Pcbnew umu CvPcb nomnsitaeTesi KOMMPOBaTh Ty TabIMIy OMOIHOTEK M0 YMOTYAHHUIO U3 CH-

creMHoro karaJsora ma6yonos KiCad.
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Ecmu cranpaptHas fp-lib-table He Haiin€rcs, To OyaeT co3naHa mycras Tabauia OUOIMOTEK MOCATOYHBIX MECT B JOMAIITHEM KaTa-
Jiore MoJib30BaTeNs. B TakoM ciydae, moyib30BaTeNlh MOXKET CAMOCTOSITEIbHO CKOIMPOBATh HyKHbIA (haitn fp-lib-table v otpe-

JAKTHPOBATh €r0 BPYYHYIO.

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

PazymeeTcsi, B mepBYIO 0Uepeab HyKHO IIOArOTOBUTH €€ (00aBUTh/yAATUTh SJIEMEHTHI) U yKa3aTh OUOIMOTEKH, KOTOPHIC HYKHBI

IJIA BCEX TTPOCKTOB.

(3arpyska 60JIBLIOr0 KOJIMYeCcTBa OUOIMOTEK MOXET 3aHITh HEKOTOPOE BpeMsl)

5.2.4 Jo6aBneHune afieMeHTOB TabnuLbi

B o0rieM, /151 UCTONB30BaHUsT OMOIMOTEKH TIOCAIOYHBIX MECT, €€ CHavasa Hy)KHO JI00aBUTh B OOIIYI0 TAOJMIly WX B TaOJUIly
npoekTa. Tabuiia MpoeKTa AOCTYIHA TOJIbKO MPH 3arpyKeHHOM (paiiie CIIUCKa LieTeH.

Kaxaomy 3/1eMeHTY Ta0JUIbI J0JLKHO OBITh MPHCBOEHO YHUKAJIbHOE HMSI.

3TO0 UMS He 003aTeNILHO JIOJDKHO COOTBETCTBOBATh MMEHHM (haiiia OMOIMOTEKH MM KaTajlora, B KOTOpOH OHa pacrosioxkeHa. B
YHUKAJIbHOM MUMEHH HeJIb3sI UCIIOJIb30BaTh CUMBOJI IBOETOUMS «:». [{7isl Kax 10l OUOIMOTEKU HYKHO YKa3aTh BEPHbIN MyTh W/UIK
nuMs (aiia, B 3aBUCUIMOCTH OT €€ Tumna. [Ty MoryT ObITh AOCOMIOTHBIMHU, OTHOCUTEJIBHBIMU MJIH ITOCTPOSHHBIMHU C IPUMEHEHUEM

HepeMeHHBIX OKpYKeHHs1 (00 3ToM OyJeT pacckasaHo jajee).

Tur mogkmovYaeMoi GMOIMOTEKU HYKHO YKa3aTh B COOTBETCTBYIOIIEH KOJIOHKE TaOJHIIbL, [UTSI KOPPEKTHOTO cunThiBaHus. Ha man-
Hbiii MomeHT KiCad mMokeT cunthiBaTh OMOIMOTEKH MOCaA0uHbIX MecT crenyonmx tunos: KiCad legacy (06brunbiit), KiCad Pretty
(noBwiin), Eagle u GEDA.

B Ta6n1/1ue TaKK€ UMECTCA KOJIOHKa OnucaHue, KyJla MOKHO BBECTU KOMMCHTapI/Iﬁ JJ1A Ka)K)lOfI oubanorexku. Komonka Hapa.Mgmpbl
IOKa HE UCHOJIb3YCTCs, TAK YTO €€ 3aI0JIHeHNe HUKAK He TOBIUAET HA CUNTHIBAHNE OMOIMOTEK 3TOTO THIIA.
® HomanyﬁCTa, Y4TUTE, YTO HEJIb35 CO3AaBATh IJIEMCHTBI C OANMHAKOBbBIM YHUKAJIbHBIM UMCHEM B OHHOﬁ W TOHU XKe Ta6HI/II_IG. Ho

MOHO CO3/JaTh 9JIEMEHT TaOJIMIIBI IPOEKTA C TAKUM e UMEHEeM Kak ¥ B o01iel Tabiuie OUOINOTEK MOCaIOYHBIX MECT.

e BubnuoTeku U3 TaOJIMIIBI POEKTA MPEANOUYTUTEIbHEE OMOIHOTEK U3 001k TaOIuIbl OUOIMOTEK, MPH HATMYUK OJHOMMEHHBIX
aneMeHTOB. [Ipu n06aBieHN OUOIMOTEK B TadMILy mpoeKTa, (haiin fp-lib-table ¢ sTiMu GudIMOTEKaMK OYyIET COXPaHEH B TOM

JKe Karasore, 4to 1 (pail1 crucka Lenei, OTKPBIThI B JAHHBII MOMEHT.

5.2.5 Wcnonb3oBaHMe NepeMeHHbIX OKPYXeHUs

OJIHO M3 caMbIX MOIIHBIX CBOWCTB TaOJMIbI OMOIMOTEK MOCAJ0YHBIX MECT - 9TO IPUMEHEHUE NEPEMEHHBIX OKpYKeHHs. MoxXHO
OIIPEeNeUT ITyTh K CBOMM OHOIMOTEKAM B BUJIE IEpeMEHHON OKpyxkeHus. [lepeMeHHbIe OKpYKEHHUS YKa3bIBAIOTCS B ITyTH OUOJIHO-

TEKU IOCAIOYHBIX MECT C IPUMEHEHUEM CUHTaKcuca S { ENV_VAR_NAME }.

ITo ymonuanwuio npu 3anycke KiCad onpenensiiotcst ABe nepeMeHHbIe OKPYKeHUsI:

e KIPRJMOD - BCeraa COJEpKUT MyTh K TEKYLIEMY ITPOEKTY 1 HE MOXKET ObITh U3MEHEHa.

* KISYSMOD - COJIEpXXHT IyTh K CTaH/IapTHBIM OMOIMOTEKaM MOCaJI0UHBIX MECT, KOTOpble ycTaHaBimBaiorcsi BMecte ¢ KiCad.
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Bl Mmoxete nepeonpenenuTh KISYSMOD caMocTOSITeNNbHO, BeIOpaB B MeHIo HacTpoiikn — HacTtpoiika myTeil u yka3aB IyTb

K CBOMM COOCTBEHHBIM OMOJIMOTEKAaM MOCAJOUHBIX MECT BMECTO cTaHAapTHhIX Oudnnorek KiCad.
Ecnu 3arpyxen ¢aiin cnucka neneit, CvPcb onpenensier KIPRJMOD Ha OCHOBE IyTH K 3ToMYy aility (IyTh K MPOEKTY).
Pcbnew Takum ke 06pa3om onpeessier nepeMeHHble OKPYKEeHHs [pH 3arpy3Ke Qaiiia nevyaTHoH miathl.

370 NO3BOJISIET pacnosaraT OMOIMOTEKH BHYTPH KaTajiora IpoeKTa 6e3 yKa3aHus a0COTIOTHOTO Iy TH (KOTOPBI MOXET MEHSATHCS),

YTO OYECHb AKTYAJIbHO JIJIs1 OMOIMOTEK OTHOCSIIMXCS TOIBKO K JAHHOMY TPOEKTY.

5.2.6 Wcnonb3oBaHme nnaruHa GitHub

GitHub - 370 cienuasbHbIH IJIarkH, KOTOPBIH MPeJoCcTaBIseT HHTepgenc A1 MoTydYeHHs 1ocTyna (TOMbKO AJIA YTeHHs) K yIaIEH-
Homy GitHub penosuropuio ¢ mocaqoyHsIMU MECTaMU B pretty (popmare U, ONLIMOHAIBHO, MPEJOCTaBIIsAET BO3MOKHOCT «Komu-
posarts npu 3anucu» (COW - Copy On Write) coxpaHsisi IOCaJOYHbIE MECTa HAa KOMIIBIOTEPE ISl BO3MOKHOCTH MX JaJbHENIIEero
penaktupoBanus. CienoBarenbHo, «Git Hub» ruiarus ucnosp3yercst TOJBKO 151 YTeHHs1 OM6IHOTEK M0 CaJ0YHbIX MECT U3
yaaJdéHHbIX peno3uTopues https://github.com. YtoOsl 106aBUTH B Tabnmiyy 6ubnnoreky ucnoss3yoinyio GitHub HyxHO B KO-

nonke Iyt 6m6mmoTekn ykasars npasuwibHbii URL agpece GitHub periosutopus.
Hanpuwmep:

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

17017}

https://github.com/KiCad

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

B kosonke «Turl maruaa» HyxHO BeiOpath «GitHub». Yto6st BkounTs omuuio «Komnupoats ripu 3anucu» (COW), HyKHO BBe-
cru allow_pretty_writing_to_this_dir B xosonke «Ilapamerpbi». DTOT napameTp CIyXHUT SKBUBaJIeHTOM «IlyTi OUOIHOTEKH»
JUTs1 COXpaHEHH JIOKAIbHBIX KOMUI N3MEHEHHBIX NTOCAI0UHBIX MECT, 3arpykeHHbIX 13 pernosuropus GitHub. CoxpaHEHHbIE B 3TON
JVPEKTOPUH TIOCA/IOYHBIE MeCTa OYIyT COBMEIAThCSI C OCTAIBHBIMU 3J1eMeHTamu pertodutopust GitHub, gocTymHbBIME TOJIBKO 1151
YTeHus1, 00pa3ys eANHCTBEHHYIO OMOJIMOTEKY MTOCaJOuHbIX MecT. Ecim ke JaHHast OMLus OTCYTCTBYET - BCe TIOCAI0UHbIE MECTa U3
GitHub penosuropust OyayT JOCTYIHBI TOJIBKO Juist utenusi. Ho, eciim ata omius npucyTcTByet B cBorictBax GitHub 6ubinoreky,
TO BCE M3MEHEHHBIE N10CAJOUHbIEe MeCTa OYIyT COXPaHSTCS B JIOKAJBHBIA *.pretty Katajuor Ha KoMIbloTepe. 3aMeTbTe, B YIaJEHHON
YyacTu OMOJIMOTEKU JaHHOTO THIIA, PACHONOKEHHON Ha github.com, HEBO3MOXHO HANpPSMYIO YIAaIUTh WIM U3MEHUTh HU OJTHO I10-
cagoyHoe Mecto. B nesom, T 6ubimorek «GitHub» coctount u3 IByX YacTeid, JJOKaJIbHOM, IOCTYITHOM KaK ISl 3aIUCH TaK U ISt

YTEHWUs], U YIIEHHON, TOCTYITHOM TOJBKO ISl YTEHHS.

Huxe mokaszana tabmiia OMOIMOTEK MOCAIOYHBIX MECT C OTCYTCTBYIOIMM TapameTpoM allow_pretty_writing_to_this_dir:

VaukaasHoRlyTh K 6mbanoTeke Tun ITapameTpsl Omnucanne
UM nJiara-
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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Hike noka3zaHa Tabnmia nocajouHbiX MECT ¢ 3aJIlaHHbIM napameTpom «Kommposats nipu 3amucu» (COW). HyxHoO 3aMeTUTh, 4TO
nepemenHast okpyxenus ${HOME} ykazana s pist mpumepa. Karanor github.pretty pacronoxen B karanore ${HOME}/
pretty/. IIpu ucnonb3oBanuu napamerpa allow_pretty_writing_to_this_dir, HyxHO 3apaHee Bpy4YHYyIO cO3JaTh KaTaJor ¢ cyd-

¢puxcom .pretty B KOHLE.

VuukaabHoElyTh K OM0JIHOTEKE Tun ITapameTpsI Omnucanne
HMs nJiaru-
Ha
github https:// Github allow_pretty_writing_to_this_dir= $ Liftoft’s
github.com/liftoff-sr/pretty_footprints {HOME }/pretty/github.pretty GH
footprints

B niepByto ouepenp OyayT 3arpyKaThCs JIOKATbHBIC IIOCAT0YHbIC MECTa U3 JUPEKTOPUHM, YKa3aHHOH B mapametpe allow_pretty_writing_to_
[Noce coxpaHeHws N3MEHEHHOTO TTOCA0YHOr0 MeCTa U3 PeIaKTOpa IMOCAI0YHBIX MECT B JIOKAJIbHOM KaTajiore, OOHOBJICHUE STOTO

MocagovHoro Mecta u3 penosutopus GitHub Gyner menpoctynHo.

Bcer;[a XPaHUTE JIOKAJIbHBLIE KOINU MMOCAJO0YHBIX MECT B OTACIbHBIX *.pretty KaTtajorax IJid KaXaoro pero3uTopusd, HUKoOrjga HE

KOMOHMHUpYIiTE UX.

Takxke, He CTOMT YKa3bIBaTh OJMH M TOT e *.pretty KaTaJor B napamerpax s Heckoibkux GitHub 6ubimotek, B Tabnuue 616-

JITOTEK MOCAJOYHBIX MECT. DTO BCKOPE NPUBEIET K IyTaHMULIE.

B 3Hauennun napamerpa allow_pretty_writing_to_this_dir MoxxHO npuMeHsATh epeMeHHbIe OKPYKEHHs], UCIIONIb3Y st 0003HAUCHHE

${}, rakxe kak u s «I[lytu OUOIHOTEK M.

Kakas nenp B ucrionip30Banny napamerpa «Kommposats npu 3amucu» (COW)? [pexae Bcero, ypocTHTh HMPOLECC pacpocTpa-

HEHUA 1TOCaJOYHBIX MECT.

Bs1 Mmoskere momous B 06HOBIeHnM GitHub penosuropus, eci Bpems oT BpeMeHHU OyieTe OTIPaBJIATh UCIPaBJIEHHBIE T0CAJOYHbIE
MecTa M0 3JIEKTPOHHOH MOYTe YIpaBJsionieMy penosuropreM. IIpocto co3paiite 31eKTpPOHHOE MUCHMO ¢ OTAebHbIM * . Kicad_mod-
(baiinom u3 oKaIBLHOrO Katanora u HeOOoIBIIMM KoMMeHTapreM. Iocsie Toro kak noyryuure NoATBepkAeHHe 00 OOHOBJICHHH STOTO
MOCaJ0YHOrO MECTA B PEMO3UTOPUH, MOKETE CMEJIO YAAIATh €r0 U3 JIOKAJIBHOTO KaTajlora U UCIOJIb30BaTh UCIIPABJIEHHYIO BEPCUIO
nipsivo u3 GitHub penosuropust. HyxHo crapatbest XpaHUTh Kak MOXKHO MEHBbIIIE JIOKAJIbHBIX KOITHIA IIOCA/I0YHBIX MECT ¥ KaK MOXKHO

CKOpee OTIPAaBJISATh UCIIPABJIEHHBIE IOCAJOUHbIE MecTa B https://github.com.

5.2.7 BapunaHTbl UICNONMb30BaHUA

BubmroTekn MOCAIOUHBIX MECT MOKHO 3a1aTh TI00aIbHO (OOIIHe TaONIIB) WK TS OTAETLHOTO TIPOeKTa (TAGHIIbl TPOEKTa).
I'noGasnbHble GUOIMOTEKN MOCANOYHBIX MECT U3 00Iel TabMIIbl JOCTYITHBI BCEria U XpaHsTcs B (aiine fp-lib-table B nomariHem

KaTaJiore 1oJjib30BaTeiisd.
I'no6anbHBE OMOIHOTEKU NMOCaOYHbIX MECT JOCTYIIHBI BCErAa, JaKe €CJIN HE 3arpyKEeH Cl)aflﬂ CIIMCKa L[el'IefI 13 TEKYIIETO MPOCKTaA.

HOCaZ[O‘IHbIe MECTa U3 Ta6HI/II_IH OuOIMOTEK MPOCKTa JOCTYIHBI TOJIBKO IUIA TEKYHICTO IMPOEKTA U TOJIBKO B TOM CJIy4ae€, Koraga

3arpyeH (paiii crucKa neneu.

Tabsmma 6udIMOTeK MOCaIOYHBIX MECT MpoeKTa XpaHuTcs B (aiinie fp-lib-table B ToM ke Karasiore, 4To M 3arpyXeHHbIN (aiin

CIHCKA Tienel. YTpaBieHne OUOIMOTeKaMul JOCTYITHO B JTIOOOW W3 STHX TaOJIHII.



https://github.com/liftoff-sr/pretty_footprints
https://github.com/liftoff-sr/pretty_footprints
https://github.com/
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V Ka)kaoro MeToia eCTb CBOM IMPEUMYIIIECTBA M HEIOCTATKUA. MOKHO ONpeNIeNUTh BCe CBOM OMOIMOTEKH B 0OIIel TabuIe M OHU
OyayT HOCTYITHBI Bceria u Beszie. HeoctaTkoM B IaHHOM Cilydae SIBJISIETCS TO, UTO MPUAETCS UCKATh HYKHOE IOCAJ0YHOE MECTO
cpear OOJIBIIOro KOJMMYECTBA JAOCTYITHBIX OCAJ0YHBIX MECT. B MHOM ciiydae, MOKHO ONpeIeSTUTh TOJbKO HEOOXOIUMble OUOIHIO-

TEKU B Ta6m/1ue OTHACJIBHOT'O IIPOEKTA.
HpGI/IMyH.[GCTBO 9TOro criocoda B COKPAIICHUH KOJINYIECTBA MOCAAOYHBIX MECT, YTO 00JIervaeT ImoucK.

A HEIOCTAaTKOM SIBJIAETCS TO, YTO ISl KOO HOBOTO MTPOEKTa HEOOXOAMMO 3aHOBO OMPEIe/iATh HyKHble OndmoTeku. Takxke,

MOJKHO ONpPeesiATh OUOIMOTEKH OJHOBPEMEHHO B 000UX TaOJIUIIAX, OOIIe U JIJIs IPOEeKTa.

Jlyuiiie Bcero onpeenuTh OCHOBHbIE OMOMMOTEKY B 0OIIel TabuIe, a CrelaibHble OMOIMOTEKH 3aaBaTh UHAUBHUIYAIBHO [UTs1

KaXI0TO0 MpoeKTa. EIUHbIX peKoMeHJaui, Kakue OuOIMOTeK: B KaKylo TaOJMILy ONpPEeisTh, HeT.
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5.3 WUcnonb3oBaHue macTepa pnobaBneHns 6UGNNOTEK NOCa[OUYHbIX MECT OJisi 3anoJiHe-
HUs Tabnuy,

Macrep 151 100aBIeHUS OMOIUOTEK MOCAAOUYHBIX MECT B TAOJMILy JOCTYIICH B AUATIOTOBOM OKHE Meredcep bubauomex nocaoou-
HbLX Mecm.

OGpaTuTe BHUMaHKE, TUI OUOIMOTEK MOXKET ObITh JIIOOBIM U3 mojnepxkuBaeMbix B KiCad.

Mo3xHO 100aBIATh KaK «JIOKAIbHBIE» OMOMMOTEKH, Tak 1 Oubimoreku u3 Github perosutopues.

Bu6norek u3 Github perno3utopusi MOKHO OOABUTH KaK yAalIEHHbIE, TMOO 3arpy3uTh U J00aBUTh KAK .10KA1bHbLE.

B noka3zanHoM mpuMepe OyayT 100aBJIeHbI JIOKAJIbHbIE OUOIMOTEKH:

Nobpo NoanoeaTe B MacTep foBaBneHWA BUBAVoTer Nocalo4HEX MecT!

MoxanyicTa, BEIBEpUTE MCTOYHWK 4NA fobaeneHna BubavoTek:

@® |Paiinel Ha MoEM KoMNeloTepe

Github penoanTopuin

OoceTWTe Haw odullnanbHeld Kicad penosnTopuit Ha Github v nonyquTe Gonewe EubamoTer

Chepyiowni = %Olmewrrh

A B 3TOM nIpuMepe OyayT Z0O0ABJIEHBI YAAIEHHBIE OMOINOTEKH:

- Nobpo NoanoeaTe B MacTep foSaBneHwa BubavoTexk Nocalo4Hex mecT!
-

MoxanyiicTa, BEIBEpUTE MCTOYHWK 4R fjobaeneHna BnbavoTek:

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

[ CoxpannTs NokansHyio Konuio B:
ftmp 0B30p

NoceTuTe Haw oM MansHkIR Kicad penosnTopuid Ha Github 1 nony4uTe Gonkwe GubnuoTek

1 |

Chnenylowni = %Olmewrrb

B 3aBucuMocTH OT THMa JA00aBisieMbiX OMOIMOTEK, OHA M3 CICAYIOLIMX CTPaHMI] Oy/eT MoKa3aHa Jyis BeiOOopa OMOIMOTEK u3

CITMCKa JOCTYIHBIX.

B HJaHHOM CJly4ae BI)I6I/IpaIOTCH JIOKaJIbHbIE OMOJIUOTEKH:
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I;E Brifop hainoe wnn kaTanoroe 4nA gobaeneHus:

[F7] Connectors_Molex pretty
[ converters_DCDC_ACDC.pretty
[F7 Crystals. pretty

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

Bce nopaepurBaemee GopmaTe GubanoTek =

¥ ¥V ¥ ¥ ¥V ¥ V¥

= Hasan Cnepyiowmnia = x COTMEHWUTE

A B 3TOM Cilyuae ynaju€HHble OUOIMOTEKHU:

BribepnTe Github BubnmoTekn ans nobaeneHus:

Buzers_Beepers.pretty

& Capacitors_SMD.pretty

& Capacitors_Tantalum_SMD.pretty
Choke_Axial_ThroughHole. pretty
Choke_Common-Mode_wWurth. pretty
Choke_Radial_ThroughHale. pretty
Choke SMD. oretty

BuibpaTe BCE OTMeHWTE Beibop BCero (@

= Hasang Cnepylowmni = x OTMEHWUTE

IMocne BrIOOpa HYKHBIX OMOIMOTEK MOSBUTCS CTPAHUILIA IJIs TOATBEPIKICHUS CEIAHHOTO BhIOOpA!

MacTep gobafneHus BubnuoTek nocagodHbix MECT

I'Ipoeepre W NoaTEEpPAATE MSMEHEHWA B BubnnoTekax:

EuBNMoTeKa CTaTyc DopMaT

\odes_ThrouthoIe
Discret oK Kicad

= Hasan Cnepyiowni = x OTMEHWUTE

Ecnu kakas-1o 6ubaroTeka COACPKUT OIIUOKH (HC NMoAACPKUBACTCA, HE ABJIACTCA OUOIMOTEKON .. ) TO OHa 6yneT IIOMEUYCHAa KaK

«HEBEPHbBI».

IMocneanee 4To HEOOXOAMMO BHIOPATh ITO TAOJMILY, B KOTOPYIO HYKHO 100aBUTh BRIOpaHHBIE OUOIMOTEKH:

* 0011yio TabIuIy

* TabNMIly MPOeKTa
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HUA BuBnuoT

Kyna wenaeTe nobaBnTs HoBele BubnuoTeku:

® B rnobansHyio koHgurypauwmio BubanoTek (BUAMMO ANR BCEX MpOEKTOB)

ToNkKo B TekylWnid NpoekT

= Hasan | SaBepWnTh

%OlmeHMTb
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6 [MpocMoTp Nocamo4yHOro Mecra

6.1 WMHCTpyMeHT NpoCcMOTpa NOCaao04YHOro Mecra

WHcTpymeHT npocMoTpa I0caIoYHOT0 MEcTa 0ToOpakaeT BRIOPaHHOE OCaI0YHOE MeCTO B OKHE [Tocadouroe mecmo. TpéxmepHoe
(3D) npexacraBieHne KOMIIOHEHTA MOKHO IPOCMOTPET JIMIIb B TOM CITy4ae, €CJIM OHO OBUIO CO3JaHO M HA3HAYeHO B IapamMeTpax

rmocagovHoro Mecra. Hiwke moka3zaHo oKHO MMpoCMOTpa MOCAJOYHBIX MECT.

m_LongPads

REF #:# MocnejHee M3MEHEHKWE MyTe cnWcka Lenei CToOpoHa NAaTE
DIP-14 W7.62mm_LongPads ceH 12, 2014 BepxHAn
Z 3,76 X 0,150000 ¥ 0,300000 dx 0,150000 dy 0,300000 dist 0,3354 OAMEl

6.1.1 WHopmauusa B CTPOKE COCTOAHUS

CTpoKa COCTOSIHHS pacIojiokeHa B HWKHEH 9acT OCHOBHOTO okHa CvPcb m mpeiocTapisieT momp30BaTeltio Moe3Hyo HH(popMa-

0. B criepyroteit Tabiamie onpenesaeHo coaepKUMoe KaxkI01 MaHeIu B CTPOKE COCTOSTHHUS.

Cnesa KosmuecTBo KOMIIOHEHTOB: BCEro, 6e3 MOCaioYHbIX MeCT
IMocepenune Iepeuyens prIbTPOB BEIOPAHHOTO KOMITOHEHTa
Cripasa PexnmM (pribTpaliil ¥ KOMMYECTBO JOCTYITHBIX MTOCAZOUHBIX MECT

6.1.2 Tlopsiume KnasuvLIKN

F1 YBeauuuTh Macrad

F2 YMeHbImMTh MaciiTad

F3 OOGHOBHTH N300paKeHNE

F4 Pasmectuts Kypcop 1o LIEHTpY OKHa
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Home

Bmectuth n300pakeHue nocajouHoro MecTa B pe/esibl OKHa

ITpoGen

YcraHoBUTH HEHTP OTHOCUTEJIbHBIX KOOPAWHAT B TCKyHIeI‘/JI TIO3nun

Kypcopa

Crpeiika BIIpaBo

HGPCMGCTI/ITB KypCOp Ha OJHO ACJIEHUE CETKU BIIPABO

CrpeJka BJI€BO

ITepemecTuTh Kypcop Ha OfHO J€JIEHHE CETKU BJIEBO

CrpeJka BBEpX

IlepemecTuTh Kypcop Ha OJHO JeJIeHHUE CETKU BBEPX

Crpeska BHU3

HepeMeCTI/ITb KypCOp Ha OJHO ACJIEHUE CETKU BHU3

6.1.3 WMcnonb3oBaHWe MbILLUN

Kosneco mblm

M3menuTs MaciiTad OTHOCUTEILHO TEKYUIETO MOJIOKECHUSA

Kypcopa

Ctrl + xoneco mMuImm

HaHOpaMI/IpOBaHI/IC BIIPaBO WJIX BJIEBO

Shift + xoseco MbIIm

HaHOpaMI/IpOBaHI/IC BBCPX WJIKM BHU3

[IpaBas KHOMKA MUIIIU BbI30B KOHTEKCTHOIO MEHIO

6.1.4 KOHTEeKCTHOe MeHIo

OTto0paxaeTcs pU HAKATUU TTPABOA KHOITKY MBIIITH:

@\ YBENMHNTE MacwTab
@\ YMEHELWNTE MacwTab

MepepycoBaThk

Boibop macwTaba

€
[q)\ ABTO MacwTab
@

——. Bribop ceTkn

K 3aKpLITh

Bribop macitada

HemnocpeicTBeHHbIN BRIOOP Maciitada

U300paxeHusl.

Bri6op ceTkn

HeHOCpeHCTBeHHbeI BI)IGOP mara CETKu.

6.1.5 Topu3oHTanbHasi NaHesllb MHCTPYMEHTOB

_h

—_— BrizoB AHUAJIOrOBOr0 OKHA HACTPOEK OTO6pa)KCHI/IH

: L Veemuuts MacTad
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YMeHbIUTh MacTad

OGHOBUTH U300paxkeHne

Bwmectuth 1/1306pa>1<eH1/1e ocago4YHoOro Mecta B peacjbl OKHa

IIpocMoTp TpEXMEPHOTO MpeACTaBICHUSI KOMIIOHEHTa

6.1.6 BeptukanbHas naHenb UHCTPYMEHTOB

TTokazaTp wm CKPBITb CETKY

Hepekmoqmb HCII0JIb30BaHUEC HOHﬂpHOﬁ nim HpﬂMoyFOHLHOﬁ CUCTEMBI KOOpAUHAT

Oto6pakaTh KOOPAUHATHI B AI0AMaXx

OT00paxkath KOOPIUHATH B MHJUTUMETPAX

[epexounTh peskuM 0ToOpakeHHus Kypcopa

INepexmounTh pexuM 0TOOpaKeHHsT KOHTAKTHBIX IUIOIAJO0K: HOPMAJIbHBIA WIIM KOHTYPHBIH

[NepexmounTh pexuM 0TOOpaXEeHHs TEKCTa: HOPMAJIbHBIA MJIM KOHTYPHbIA

[NepexounTh pexiuM 0TOOpaXEeHHs KOHTYpa: HOPMaJIbHBIN WM KOHTYPHBIHA
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6.2 [lpocMmoTp TpEXmepHOro npeancrasieHUss KOMMNOHEHTa

[MpoCHOT R
®aiin  HacTpolkun

MW G AAR W I BE e 4 ¥ D

MacwTab: 20.2

6.2.1 Wcnonb3oBaHMe MbILLUN

Komneco Mpimm

M3MeHuTh MacmTad OTHOCUTEIHHO TEKYLICTO MOJIOKEHUS Kypcopa

Ctrl + KoJyieco MBI

[NanopamupoBaHue BIPaBO WK BIEBO

Shift + Koseco MbIIIH

ITanopamupoBaHuE BBEPX UM BHU3

6.2.2 [opu3soHTanbHasa NnaHeNlb UHCTPYMEHTOB

[Mepesarpy3uth TPEXMEPHYIO MOJIETh

Konmposatb TpéxmMepHoe uzoopaxeHue B 0ydep oOMeHa

YcTaHOBUTE IapaMETPbl TPEXMEPHOTO IIPEICTABIICHUS

Veemuuts Macrad

TToBepHyTh M300paXeHKe MPOTHB YaCOBOM CTPEJIKU BOKPYT ocu X

[NoBepHyTH N300pakeHNe 10 YACOBOM CTpesIKe BOKPYT ocH X

IoBepHyTh M300paXxeHNe MPOTUB YaCOBOM CTPEJIKU BOKPYT ocu Y

T B b B i o 18

[NoBepHyTH N300pakeHHe 10 YACOBOM CTpesIKe BOKPYT ocl Y
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[NoBepHyTH N300pakeHNne MPOTHB YaCOBOK CTPEIKU BOKPYT OCH Z

[oBepHYTH N300pakeHNE 1O YACOBOM CTPEJIKE BOKPYT OCH Z

Cwmecrturcs neBee

Cwmecrturcs IpaBee

CMeCTHUTCS BHIIIIE

CMecTUTCS HUKE

& @D ¥ & 6GnC

BruniounTh WM BEIKJTIOUYUTH OpTOFOHaJIbeIﬁ PEXUM NIPEACTABJICHNA
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7 Wcnonb3oBaHue CvPcb ons HasHayeHUs Nnocago04YHbIX MECT KOMMOHEH-
TaM CXeMbl

7.1 Py4yHOM pexuMm

,HJ'IH Ha3HA4YCHUA MOCAAOYHOI0O MECTa KOMIIOHEHTY CXEMbI B PyYHOM PEKHUME CHadaJla HYKHO BbIICIUTH Hy)KHLIﬁ KOMIIOHCHT B
HCHTpEU'ILHOﬁ MMaHECJIN. 3aT€M, H€O6XO)11/IMO BI)I6paTI> II0CaJ0OYHOE MECTO B HpaBOf/)I IHaHeJIn HBOfIHI)IM IECJIYKOM MBIIIHX 110 UMECHU
IOAXOAAIIECTO IMMOCaA0YHOro MECTa. CHC,IIyIOH.lI/Iﬁ KOMITOHEHT C HCHAa3HAYCHHBIM ITIOCaJOYHBIM MECTOM 6y;[eT BbI6paH ABTOMATHU4C-

CKH. }Iﬂﬂ OCTaJIbHBIX KOMIIOHECHTOB CXEMbI Ha3HAYCHUE MTOCAAOYHBIX MECT MPOUCXOANUT aHAJIOTMYHBIM 06pa30M.

7.2 dPunbTpaumsa cnucka nocapgoyHbiX MecT

Korpa BHIOpaHHBIN KOMITOHEHT M/Win GMOIMOTeKa NojcBeYeH(bl), IPH aKTUBHOM OJHOM M 0oJiee (bMIIbTPE, CIIMCOK MOCaT0YHBIX

Mmect B CvPcb Gyaer oTuibTpoBaH COOTBETCTBYIOIIMM 0OPa3OM.

388 }Ill }Ill
C 1oMOIIIbI0 KHOTTOK "g 'l "iﬁl BKJTIOYAIOTCSI WJIM OTKJTIOYAIOTCS Hy kHble (brbTpsl. Korya BeIKITIOUEHB! BCe (PUITBTPBI, Oy ayT

TIOKa3aHbl BCE NOCTYITHBIE TTOCAI0OYHBIE MECTA.

C BHIKJIIOUYEHHBIMU (PHITBTPAMHU:

MpoekT: Fde ic_programmer.pro’ [Tonbko 4Teduel

Cnpaeks
« » | Bl ARSI

Alr_Coils_SML_NEOSID 1 cl - 100pF : discret:CPlO 1 Air Coils_SML_MEOSID:Neosid_Air-Coil_S
Buttons_Switches_SMD 2 2 - 220uF : discret:CPl0 2 Air_Coils_SML_MNEOSID:Neosid_Air-cCoil_S
Buttons_Switches_ThroughHole 3 Cc3 - 220F/25Y ¢ discret:CP8 3 Alr Coils_SML_NEOSID:Meosid Air-Coil_S
Buzzers_Beepers 4 c4 - 0 : discret:C1-1 4 Air_Coils_SML_MNEOSID:Neosid_Air-Coil_S
Capacitors_SMD 5 5 - 10nF : discret:Cl-1 S Alr_Coils_SML_MEOSID:Neosid_Air-Coil_S
Capacitors_Tantalum_SMD 6 6 - 100nF : discret:Cl-1 6 Air_Coils_SML_MEOSID:Neosid_Air-Coil_S
Capacitors_ThroughHole 7 7 - 100nF @ discret:Cl-1 7 Air_Coils_SML_MEOSID:Neosid_Air-cCoil_S
Choke_pxial_ThroughHole 3 o - 220nF : discret:Cl-1 8 Air_Coils_SML_MEOSID:Neosid_Air-Coil_S
Choke_Common-Mode_Wurth 9 Dl - 1N4004 @ discret:DS 9 Air_Coils_SML_MNEOSID:Neosid_Air-Coil_S
Choke_Radial_ThroughHole 10 D2 - BAT43 : discret.D3 10 Alr Coils_SML_NEOSID:Neosid Air-Coil_S
Choke_SMD 11 D3 - BATA3 : discret:D3 11 Air Coils_SML_NEOSID:Neosid_Air-Coil_S
Choke_Toreid_ThroughHole 12 D4 - BATAZ : discret:D3 12 pir Coils_SML_MEOSID:Neosid_Air-Coil_S
Connect 13 DS - BAT43 : discret:D3 13 Buttons_Switches_SMD:SW_SP3T_PCM13
Connectors_JST_PH 14 D6 - BATAZ : discret:D3 14 Buttons_Switches_SMD:SW_SPOT_PCM1Z2
Connectors_JST_SH 15 b7 - BAT43 : discret.D3 15 Buttons_Switches_SMD:SW_SPST_EVPEF
Connectors_Molex 16 D8 - RED-LED : discret:LEDV 16 Buttons_Switches_SMD:SW_SPST_EVQPO
Converters_DCDC_ACDC 17 g - GREEN-LED : discret:LEDV 17 Buttons_Switches_SMD:SW_SPST_EVQP2
OnucaHwe: Neosid, Air-Coil, SML, 1turn, HOMOL31A,  Knio4eewe cnoea: Neosid, Air-Coil, SML, 1urn, HDMO... Bez duneTpa: 2220

(DI/IJ'[I)TpaL[I/IH COIVIACHO CIIMCKY q)H.HprOB, YKa3aHHBbIX B CBOMCTBax BI)I6paHHOFO KOMIIOHEHTa cxeMbl. Mmelonuecs q)I/IJ'II)prI KOM-

IOHEHTA CXEMbI IEPEIYUCIIAIOTCA B HCHTpaJ'ILHOfI YaCTU CTPOKU COCTOSAHUSA, BHU3Y I'NTABHOI'O OKHA.

OTpUIBTPOBaHO COMIACHO (PUIBTPAM MOCAJOYHBIX MECT BHIOPAHHOTO KOMITIOHEHTA CXEMBI:
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[Ton

ammer . prao’ YTEHUE]

bl | A [

5
CG
c7
ca
0l
Dz
Dz
D4
DS
D&
o7

Dg -

D9
Dlo
D11
D1z

: discret:Cl-1

10nF : discret:Cl-1 :
1606nF : discret:Cl-1 3 LEDs:LED-10MM
100nF : discret:CL-1 4 LEDs:LED-0803
220nF : discret:Cl-1 5 LEDs:LED-0B05
1N4GR4 : discret DS 6 LEDs:LED-1208
BAT43 : discret:D3
BATAZ : discret:D3
BATA3 : discret:D3
BAT43 : discret:.D3
BAT4Z : discret:D3
BAT43 : discret:D3

RED-LED : discret:LEDV
GREEN-LED : discret:LEDV
SCHOTTKY : discret:DS

BATAZ : discret:D3
YELLOW-LED : discret:LEDV

®adn  HacTpolkw Cnpaeka
Fae o -

S| G B - W
Air Coils_SML_NEOSID 4
Buttons_Switches_SMD 5
Buttons_Switches_ThroughHole 6
Buzzers_Beepers 7
Capacitors_SMD 3
Capacitors_Tantalum_SMD 9
Capacitors_ThroughHole 10
Choke_pxial_ThroughHole 11
Choke_Common-Mode_Wurth 12
Choke_Radial_ThroughHole 13
Choke_SMD 14
Choke_Toroid_ThroughHole 15
Connect 16
Connectors_JST_PH 17
Connectors_JST_SH 18
Connectors_Molex 19
Converters_DCDC_ACDC 20
KomnoHeHToB: 63, He HasHa4YeHo: 0

PUNeTR cnncka; LED-3MM, LED-SMM, LED-10MM, LE... @WneTp No KiYessle cnoga: 6

B pemakTope kKoMIOHEeHTOB cxeMbl B Eeschema, (prmbTpbl HOCaJOYHBIX MECT 3aJaI0TCSI Ha COOTBETCTBYIOIIEH BKIIAIKE peJakTopa

CBOWCTB KOMITIOHCHTA, KaK ITOKa3aHO HUKE.

MapameTpel | Onucadwe | MceBfoHWM | DUNLTR Nocag.MecT

R?
SM0OE03
SM0805
R7-*
SM1206

Mocag.mecTa

NofaenTh

MpaerTh

YOoaniTe

YoannTe BCe

x OTMeHUTE ﬂ

OTUIBTPOBAHO COINIACHO KOJINYECTBY BBIBOAOB BHIOPAHHOTO KOMIIOHEHTA:

ammer ., pro
©ann  HacTpoakk Cnpaeka

CAREE AR MRS £ IS =1 ]

Alr Colls SML_NEOSID 15 07 - BAT43 : discret.D3 1 Housings_DIP:DIP-28 W7, G62mm
Buttons_Switches_SMD 16 D8 - RED-LED : discret:LEDV 2 Housings_DIP:DIP-28 W7.62mm_LongPads
Buttons_Switches_ThroughHole 17 09 - GREEN-LED : discret:LEDV 3 Housings_DIP:DIP-28 W1S.24mn
Buzzers_Beepers 18 Dlo - SCHOTTKY : discret:DS 4 Housings_DIP:DIP-28 W15S.24nm_LongPads
Capacitors_SMD 19 D1l - BATAZ : discret:D3 5 Housings_SOIC:SOIC-28_7.5x17.Smm_Pitch
Capacitors_Tantalum_SMD 20 plz - YELLOW-LED : discret:LEDV 6 Housings_SSOP:SSOP-28 5.3x10. 2mm_Pitch
Capacitors_ThroughHole 21 J - DB3-FEMAL : connect:DBSFC 7 Housings_SSOP:TSSOP-28_4.4x9. 7mm_Pitch
Choke_mxial_ThroughHole 22 JPL - JUMPER. : connect:GS2 8 Pin_Headers:Pin_Header aAngled 1x28
Choke_Common-Mode_Wurth 23 L1 - 22uH : inductors:INDUCTOR. 9 Pin_Headers:Pin_Header_angled_2x14
Choke_Radial_ThroughHole 24 Pl - connect:bornier2 10 Pin_Headers:Pin_Header Straight_lx28
Choke_SMD p_sockets:DIP-28 11 Pin_Headers:Pin_Header Straight_2x14
Choke_Toroid_ThroughHole 26 P3 - : sockets:40tex-EL16C 12 SMD_Packages:PLCC-28

Connect 27 P1OL - CONM_1 : footprints:lpin-4 12 SMD_Packages:SOIC-28
Connectors_JST_PH 28 P1OZ - CONM_1 @ footprints:lpin-4 14 SMD_Packages:S0J-28-W
Connectors_JST_SH 29 P1O3 - COMM_1 ¢ footprints:lpin-4 15 Sockets:PLCC28

Connectors_Molex 30 P104 - CONM_1 : footprints:lpin-4 16 Sockets:zip2s

Converters_DCDC_ACDC 31 P105 - CONM_1 @ footprints:lpin-4 17 Socket_Strips:Socket_Strip_Angled_1x28
KoMnoHeHToB: 63, He HasHa4eHo: 0 DML TP cNUCcKa: DUNLTP N0 KOAMYECTEO BLIBO40E:...

OTCl)I/IJ'II)TpOBaHO COTrJIaCHO BLI6paHHOﬁ O6ubIMoTEKE MOoCaJ0OYHBIX MECT:
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ammer . prao’ of YTEHUE]

®adn  HacTpolkw Cnpaeka

b o - -
& | 45 |8 @ | ] axd| A
Alr_Coils_SML_NEOSID 18 pD1o - SCHOTTKY @ discret:DS 25 Connect:CR1Z2Z0
Buttons_Switches_SMD 19 D1l - BAT43 : discret:D3 26 Connect:CR2032H
Buttons_Switches_ThroughHole 20 D1z - YELLOW-LED : discret:LEDV 27 Connect:CR2032V
Buzzers_Beepers 21 b= DBS-FEMAL : connect:DBSFC 28 Connect:DBOFC
Capacitors_SMD 22 JFL - JUMPER : connect:GS2 29 Connect:DBSFD
Capacitors_Tantalum_SMD 23 Ll - 22uH : inductors:INDUCTOR. 30 Connect:DB9F_CI
Capacitors_ThroughHole 24 Pl - COMM_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-EL1GC 33 Connect:DBOMD
Choke_Radial_ThroughHole 27 P10l - CONM_1 @ footprints:lpin-4 34 Connect:DB9M CT
Choke_SMD 28 P1O2 - CONM_1 : footprints:1lpin-4 35 Connect:DBOM_CI_INVERT
Choke_Toroid_ThroughHole 29 P103 - CONM_1 : footprints:lpin-4 36 Connect;DBLSFC
30 P104 - CONN 1 : footprints:lpin-4 37 Connect:DB1SFD
Connectors_JST_PH 31 P105 - COMM_1 : footprints:lpin-4 38 Connect;DB1SF_CI
Connectors_JST_SH 32 P106 - CONM_1 @ footprints:lpin-4 39 Connect:DBISMC
Connectors_Molex 33 ql - BC237 : discret:T092 40 Connect:DB1SMD
Converters_DCDC_ACDC 34 qz - BC307 : discret:T0S92 41 Connect:DB1SM CI
KoMmnoHeHToB: 63, He HasHaYeHo: 0 PUNeTP cnncka: DBS* DuneTp No BubavoTeka: 126

DuIbTPBl MOXHO COBMEIIATH VISl MOTyYeHHsl Oojiee CI0KHON (PUIIBTPAIMK, IOMOTAIOIIeH YMEHBIIUTh KOJIUYECTBO MOCATOYHBIX

MECT B npaBoﬁ MaHEIu.

OT(I)I/III])TPOBZ\HO C UCIIOJIb30BAHUEM KOM6I/IHaHI/II/I Cl)I/III])Tpa O KOJIMYECTBY BbIBOAOB U q)I/IJ'I])TPOB IOoCaJOYHBIX MECT BI)I6paHHOI'O

KOMITIOHEHTA CXEMBI:

ammer . pro’

@alin  HacTpolkw Cnpaeks

& @B e |l A E0ReY

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:CPS 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:S0D-123
Capacitors_ThroughHole 7 7 - 100nF : discret:Cl-1 28 Diodes_SMD:S0D-323
Choke_Axial_ThroughHole g co - 220nF : discret:CLl-1 29 Diodes_SMD:SOD-523
Choke_Common-Mode_Wurth 9 Dl - 1N4004 @ discret:DS 30 Discret:D3

Choke_Radial_ThroughHole 10 D2 - 31 Discret:D4

Choke_SMD 11 D3 - BATA3 : discret:D3 32 Discret:DS

Choke_Toroid_ThroughHole 12 D4 - BATAZ : discret:D3 33 Discret:D8

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 07 - 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 09 - GREEN-LED : discret:LEDV 38 Inductors:self_cms_we-pd3
KoMmnoHeHToB: 63, He HasHa4YeHo: 0 DL Tp cnncka: D7, 5# DWILTP N0 KIKYEELIE CNOB3+KO...
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8 ABTOMaTU4YECKUIA PEXUM

8.1 dannbl 93KBUBaANIEHTHOCTM

ABTOMaTHYECKOE Ha3HAUCHIIE NOCaJOYHBIX MECT JJIA KOMIIOHCHTOB CXEMBI BBIITOJIHACTCA C IIOMOIIBIO q)aﬁHOB 9KBUBAJICHTHOCTHU.

B Hux MEPEUNCTIAIOTCA UMEHA COOTBETCTBYIIUX IMOCAAOYHBIX MECT, OTHOCAIIUXCA K OHpe}lC)’léHHOMy THUITY KOMITIOHEHTOB (H.Mﬂ

komnornerma). OOBIYHO 3TH (paliyIbl IMEIOT paciupenue (aia - .equ.

TO OOBIUHBIEC TEKCTOBBIE (baflﬂbl, HX MOXHO PEHAKTUPOBATb JIIOOBIM TEKCTOBBIM PEAAKTOPOM U CO3JAIOTCA IOJIB30BATCJIEM BPYy4-

HYIO.

8.2 ®dopmart dpannos 3IKBUBaANIEHTHOCTHU

Daiisibl SKBUBAJIEHTHOCTH COCTOST U3 CTPOK, MO OJJHOM JUTs1 KAk JOro KoMroHeHTa. Kaxias cTpoka UMeeT CIIeyIoliyio CTpYKTypy:
‘UM KOMIIOHEHTA’ ‘lmocaJoyHoe MecTo’

Kamnoe HMs HY)KHO O6paMJ’[${Tb OJJUHAPHBIMU KaBbIYKaMU1 <<’>>, a TaKXX€ UM KOMIIOHEHTA JOJIKHO OTACIATBCA OT UMEHHU I1OCaa04-

HOTO MECTa OTHUM ITPOOEIIOM.
Ipumep:

Ipeanonoxum, komnoHeHT U3 - 310 Mukpocxema 14011 B kopmyce DIP-14 (nocagounoe mecto 14DIP300), Torga crpoka npuMer

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

3neck npuBeAEH nMpuMep (aiina SKBUBAJIEHTHOCTH:

#integrated circuits (smd) :
"74LV14’ ’'SO14E’
"74HCT541M’ ’'S0O20L’
"EL7242C’ ’'SO8E’
"DS1302N’ ’SO8E’
"XRC3064’ 'VQFP44’
"IM324N’ 'SO014E’
"LT3430" 'SSOP17’
"ILM358’ ’SO8E’
"LTC1878’ ’'MSOP8’
’24LC5121/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 Ha3HayeHue NocapmoyYHbIX MECT KOMMOHEHTaM CXeMbl

Haxvwure KHOIIKY Buinoanums asmomamuueckoe cés13vl8anue NOCAOOUHbIX MeCH Ha BerHeﬁ NaHeJIM THCTPYMEHTOB UL ITpUME-

HeHus (paiina S5KBUBAJICHTHOCTH.

Bcem komnonenmam, umena komopwix 6yoym HaiideHvl 8 sblOpanHom aiine sxeusarenmuocmu (*.equ), 6yoym HazHaAUeHbL COOM-

eemcmeyroujue NnocaoouHble Mecma a8MoOMAamuUecK.
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