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Oo01nas unpopmarusa 06 Eeschema

OnucaHue

Eeschema - sTo mpuio>keHuUe 7151 CO3MaHUS JJIEKTPUUYECKUX CXeM, KOTopoe saBJsieTcs yacTbro CAIIP KiCad,
U TOCTYITHO JJIA I10JIb30BaTesIel CJIeAYIOIX OIIePAllMOHHBIX CUCTEM:

¢ Linux
* Apple macOS

e Windows

He 3aBrcHMO OT THUIIa OHepaHHOHHOﬁ CHCTEMBI BCE (I)aﬁJIBI Eeschema moJIHOCTBI0 COBMECTHMBI.

Eeschema - aTo IpukiiagHOe ImporpaMMHOe oGecliedeHHe B KOTOPOM COJIepKUTCS BeCh He0OXOUMBIN
GYHKITMOHA /IJI1 YepUeHUsI CXeM, HaCTPOMKHY, yIIpaBjeHHs 6MOIMOTeKaMH U TeHepariiy Heo6X0IMbIX
JAHHBIX I JaJbHeHIIel [epeiady B IIPUI0KeHUS IIPOeKTUPOBaHUS I1eYaTHBIX I1JIaT.

Eeschema mpepHasHaueHa 1 pab0THl COBMECTHO C TPACCHPOBIIMKOM II€UaTHBIX ILIaT W3 KOMILIEKTa
npraoxeHuii CAITP KiCad - PcbNew. Ho, HecMOTps Ha 3TO, eCTb BO3MOJKHOCTh TeHepalluM CIIMCKa
coemuHeHut (Netlist) 1pyrux GopMaToB, JII COBMECTHOM paboThI ¢ gpyrumMu CAIIP.

Eeschema BxurouaeT B ce0sl pefakTop OMOJIMOTEKHM KOMIIOHEHTOB, KOTOPBIM II03BOJIIET CO37aBaThb,
PelaKTUpPOBaTh KOMIIOHEHTHI U YIIPABJIATEH OMO/IMOoTeKaMU. TakyKe UMEIOTCS JIOTI0IHUTEIbHbIe, HO 0UeHb
BaKHbIe, MTHCTPYMEHTHI, He06X0/ITMble IIPHU IIPOeKTUPOBAaHUH COBPEMEHHBIX IeKTPUYECKUX CXeM:

e JIpoBepKa 3JIEKTpUYECKHUX HpaBWI OpoeKTupoBaHuA (ERC) 111 aBTOMAaTHUYECKOTO OOHapy KeHUs
HEeBEePHBIX WJIH IIPOIYINEHHBIX COeJUHEHHUI.

® DKCIIOPT U300pakeHUsI CXeMbI B paiiiibl pasaumuHbIX dopmaToB (Postscript, PDF, HPGL u SVG).

® TeHeparop mepevHsd aeMeHTOB (BOM) pa3imuuHbIX OPMATOB C IOMOIIHI0 BHEIITHUX MHCTPYMEHTOB.

TexHHUYeCKHE XapaKTePHUCTUKHU

Eeschema OTrpaHr4YeHa JIMIIb [OOCTYIIHBIM 00bEMOM MHaMITH. B Hel HeT abCOIOTHO HHKAKHX
OFpaHI/I‘IEHI/Iﬁ HH Ha KO/JIMYE€CTBO KOMIIOHEHTOB, HM Hd KOJIMYECTBO BRIBO/J0B, HH Ha KOJIMYECTBO JIICTOB.
B CIydae MHOTOJIMCTOBBIX CXeM, OHH IIPeCTaB/IAIOTCA B BH/I€ M€PaAPXUH.

B Eeschema MHOTOJIMCTOBBIE CXEMBI MOTYT OBITE CJIEIYIOIINX THUIIOB:

¢ [IpocThle HepapXUH (KaKIBIH JIMCT UCII0JIb3YeTCs JIUIIH O/THH Pas).
¢ (CJI0>KHBIEe HepapXUU (HEKOTOPhIE JIMCTHI KCII0IB3YIOTCS [IBa U 60JIee pas).

¢ [Iy0CKHe uepapXuu (MepapxyudecKHe JIMCThI He CBI3aHbI SBHBIM 00pa3oM Ha KOPHEBOM JIKICTE CXeMBbI).



OcHoBHBbIEe KOMaHAbI Eeschema

KOMaHﬂy MOZKHO BbhI3BATh H3:

® OCHOBHOIO MEHIO (B BepXHeU 4acTU 0KHa);

® BepxHeH IIaHe I MHCTPYMEHTOB (0CHOBHBIE KOMaH/bI);

® IIpaBOi IIaHeJIM UHCTPYMEHTOB (BCIIOMOTaTe/IbHble KOMaH/Ibl WX "UHTCTPYMEHTHL");
® JIeBOY ITaHeJX HHCTPYMEHTOB (ITapamMeTPphl 0TOOpasKeHU);

® KHOIIOK MBI (BaKHbBIE OOIIOJIHHUTE/IbHBIE KOMaH,Z[BI). B wactHOCTH, IIpaBasdi KHOIIKa MBI
OTKPBIBA€T KOHTEKCTHOE€ MEHIO [/Iid 3JIEMEHTa II0J KYpCOpoOM (Macrrrab, ceTka Hu KOMaH/IbI
PeaaKTHPOBaHMA 3JIeMEHTOB);

* (QyHKIIMOHATLHBIX KHOMHOK (F1, F2, F3, F4, Insert u IIpo6esa). B ocoberHocTr: Escape - mo3BOJIIET
npepBaTh BBIIIOJIHEHHE TeKyllled KoMaH[bl Insert - co3maTh KOMIUIO IOCJIEHEro a006aBJI€HHOTO
KOMIIOHEHTa.

® TOPSUMX KJIABUIIL, KOTOPEIE, 0OBIYHO, BHIOMPAIOT OJTUH U3 MHCTPYMEHTOB U 3a/IEMCTBYIOT €r0 B MECTe
TEKYIIeT0 II0JIOJKeHUs Kypcopa. /Iyl IIpocMOTpa IlepeyuHs TOpSuuX KIIABUIL, OTKPOUTe MEHI0
"CripaBKa - CIIMCOK TOPSIYMX KJIABUII" WX HKMUTe KiaBuiy 'Ctrl+F1'.
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KomaH/bI MBIIIIH

OCHOBHBIE KOMAaH/IbI

JleBasi KHOIIKa

* OmUHAPHBIH IETYOK: 0TOOPA3UTH B CTPOKE COCTOSTHUS XaPAKTEPUCTHKHI KOMITOHEHTA HJIH TeKCTa 10/
KypCOpoM.

¢ /IBOMHOM II[eJTYOK: pelaKTUPOBATh (eC/IU pelakKTHPOBaHUe BO3SMOYKHO) KOMIIOHEHT UJIH TEKCT.
IIpaBas KHOIIKa
® OTKpBIBAeT KOHTEKCTHOE MEHIO.

Onepanuu Haj 6J10KaMU

B Eeschema MO’kHO IlepeMeIlaTh, IlepeTacKUBaTh, KOIIMPOBATh WM yAAJITh BBIeJleHHbIe 00JIacTH C

IIOMOIIIBI0 KOHTEKCTHOI'O MEHIO.
Hy>KHBIe obacTu BBIEJAIOTCA ITyTEM II€peTaCKMBaHMA KypCOpa MBIITIA C Ha’KaTOoM JIeBOH KHOIIKOM.

Haxumad kitaButiry Shift'', Ctrl" wmm * ° Shift + Ctrl" B mpo1iecce BoIiesIeHUS MO>KHO Cpa3y KOITUPOBAaTh,

I1epeTaCKuBaThb UWIH YO AJIATh, COOTBETCTBEHHO.

JleBas KHOIIKa MBIIITH ITepeMmecTUTH
BBIJ[eJIEHHYIO 00J1aCTh.

Shift + 1eBag KHOIIKa MBIIIIH KommuposaTh
BBI/IeJIEHHYI0 00J1aCTh.

Ctrl + JieBasg KHOIIKa MBIIIIH [lepeTallluTh
BBIJleJIeHHYI0 00671aCTh.

Ctrl + Shift + 1eBast KHOIIKa MBIIIH VoanuTh BbIIEJIEHHYIO
00J1aCTh.

[Tpu epeTacKUBaHUY WX KOITUPOBAaHUU MOKHO:
® Ha)KaTh JIEBYIO KHOIIKY MBIIIIH, UTOOBI PacIIoJI0>KUTh BhIIeJIeHHbBIH OJI0K;

® HaKaTh IPaBYI0 KHOIIKY MBIIIIM WM KIaBUIy Escape, YT06bI OTMEHUTE TeKylllee e CTBHE.

[Ipu mepeMeITieHHH BhIIeJIEHHOTO GJI0KA MO>KHO BBIOPATH PYTYI0 OIIEPAITHI0 M3 KOHTEKCTHOTO MEHIO

(IIpaBasi KHOIIKA MBIIIIN).
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I'opssune KJ1aBHIITH

® YT0O6bI IIPOCMOTPETH TEKYIIUH CIIMCOK F'OPIYMX KJIAaBUII HY>KHO HaykaTh "Ctrl+F1" Ha Ki1aBHUaType.

e Topsdune KJIABUIIM MOXKHO OTpPefaKTHpOBaTh Ha BKJIaAKe VYIIpaBjIeHHWEe B [JUAJIOIOBOM OKHe
[TapameTpoB pemakTopa cxeM (MeH0 HacTpoiiku — O6IIiie HACTPOUKH).

Hixe noxasaH CIIMCOK TOpAYMX KJIaBUIII CO 3HAYEHHUAMMU I10 YMOJITUAaHHUIO.

IToMmonIk (TaHHOE 0KHO) Ctrl+F1
VBeauuuTh F1
VMEeHBLIIUTH F2
ITepepucoBaTh F3

ITo 1teHTPY F4
BroucaTh B 9KpaH Home



VBeJIMYUTH BhIOpaHHOE

CO6poCUTH JIOKaJIbHBIE KOOPAUHATHI
PemakTUpOBAaTh 3JIEMEHT

VianuTe ajileMeHT

IIoBepHYTH 371EMEHT

ITepeTamuTs 3jIeMEHT

OT™MeHa

IToBTOP

[ITesT40K JIeBOM KHOIIKH MBIIITHA
JIBOMHOM I11eJTY0K JIeBOU KHOIIKH MBIIITHA
CoxXpaHHUTH CXeMy

3arpysuTs cxemy

HckaTh ajileMeHT

HckaTh cieyIOIUM 9JIeMeHT
HckaTts cinepyromuii DRC mapkep
HalTu 1 3aMeHUTH

I[ToBTOPUTSH IIOCTIeHEE NeCTBHE
[TepeMmecTUTh 6JI0K — IlepeTamuTh 610K
KommupoBaThk 610K

BcTraBUTH 610K

BrIpesaTh 610K

[TepeMeCTUTDH 3JIeMEHT CXeMBI
Jyb6uKaT KOMIIOHEHTA UM MeTKU
Jl06aBUTh KOMIIOHEHT

Jlo6aBUTH MUTaHHE

OTpasuTs I10 BepT.

OTpasuTs I10 TOPU3.

OpI/IeHTI/IPOBaTb KOMIIOHEHT HOpMaJ/JIbHO

Space

Del

R

G

Ctrl+Z
Ctrl+Y
Return
End
Ctrl+S
Ctrl+L
Ctrl+F
F5
Shift+F5
Ctrl+Alt+F
Ins

Tab
Ctrl+C
Ctrl+V

Ctrl+X



Pe,[[aKTI/IpOBaTB 3Ha4YeHHe KOMIIOHEHTa \%

PegakTupoBaTh 0603HaUEeHUE KOMIIOHEHTA 8]
PemakTHpOBAaTh I10CAJ.MeCTO KOMIIOHEHTA F
PerakTvpoBaTh B peflakTope KOMIIOHEHTOB Ctrl+E
HayaTs IPpOBOSHUK \
HauaTs ey B
3aBepIIUTh JINHUI0, IPOBOSHUK, IITUHY K
Jlo6aBUTH METKY IL,
J06aBUTh HepapXUYeCKyH METKY H
Jl06aBUTH 1710 6aIbHYI0 METKY Ctrl+L
Jl06aBUTE COeUHEHHUE ]
Jo6aBuTh ¢iar "He mogK/II0OUEHO" Q
Jl06aBUTH JIUCT S
Jlo6aBUTH BBOJI IPOBOJHUKA 7
Jlo6aBUTH BBOJ, IITUHBI /
Jl06aBUTH rpadUUeCcKyI0 TUHUI0 I
Jlo6aBUTE rpaduUecKUU TEKCT T
O6GHOBUTSH ILJIATY CO CXEMBI F8
ABTOpPasMeCTUTB I10JIA (0]
[IOKUHYTH JIUCT Alt+BkSp
YnaauTs ysen BkSp
IToxcBeTUTH COeUHEHUE Ctrl+X

JIr00yr0 TOpsAYyr KJIABUIy MOJKHO W3MEHUTH HCIIOJB3ys PpeNakTop TOpsSYMX KJIAaBUII (MeHI0
HacTtpo¥iku - O6I1rie HaCTPOMKHU — YIIpaBJIeHUe).

CyiiecTByeT BO3MOJKHOCTH MMIIOPTA/IKCIIOPTA YCTAHOBJIEHHBIX TOPSYMX KJIABUII Yepe3 MeHIO
HacTpo¥iku - IMITOPT/IKCIOPT TOPSUNX KJIABUIIL

CeTKa

B Eeschema xypcop Bcerma mepemeriaeTcs 1o ceTke. II1ar ceTKU MO>KHO MEeHSITh:



M3MeHUTh Iar CeTKH MOJKHO 4epe3 KOHTEKCTHOe MEHK WIM OCHOBHOeE  MEHH
"HacTpoMku" - "TlapaMeTpsI'.

¢ [IBeT MO’KHO U3MeHUTH Ha BKJIaZKe 1[BeTa B [Ma/lor0BOM OKHe [lapamMeTpoB pefakTopa cxeM (MeHI0
Hactpo#iku — OO6Irie HaCTPOUKH).

° BI/IAI/IMO CTh CETKH MOJKHO ITEPEKJIFOYNTH HCII0JIb3yd KHOIIKY Ha JIEBOM IIaHe U HHCTPYMEHTOB.

ITo yMoJsryaHuUI0 1m1ar ceTKU paBeH 50 Mt (0.050") wmu 1,27 Mm.

JTo Hpe,E[HO‘fITI/ITeJIBHBII;'I PasMep CETKHU /i1 PaCIIOJIO?KEHHd KOMIIOHEHTOB M IIPOBOJHHMKOB Ha CXeMe, a
TaKoKe IJId PasMEIeHHsI BBIBO/IOB IIPH CO3MaHKH KOMIIOHEHTOB B Pe,t[aKTope 6160 TEK KOMIIOHEHTOB.

JlomyckaeTcsl paboTa U C CeTKaMU MeEHBIero pasmMepa oT 25 Mmur o 10 ML ITO IIpHUeMIeMO IIPHU
II0CTPOEHUM CUMBOJIa KOMIIOHEHTAa WJIH PaclloJIOKeHUU TeKCTa U KOMMeHTapHeB, HO HesKeslaTeJIbHO IIPU
pasMelreHUuU BLIBO/IOB MJIU IIPOBOTHUKOB.

HN3MeHeHHe MacIITaoa

H3MeHUTH MacIITab MOYKHO C IIOMOIIIBIO:

e JIpaBOM KHOOKH MBIIHM: OTKPOETCI KOHTEKCTHOE MEHI) M3 KOTOPOTO0 MOYKHO BBIOpaTh HYKHBIHU
Macurrao.

* QYHKIIMOHAJIbHBIX KJIaBUIIL
© F1: VBeJMUUTL MacIITad
© F2: YVMeHBIIMTEL MacIITad

© F4 WM Iem4oK cpefHeH KHONKOM MbINM (6e3 IlepeMelleHUs Kypcopa): OTIIEHTPOBATh
HM300paKeHHe CXEMBI 110 TIO3UITUH Kypcopa

¢ KoJreca MBIIIIH:
© KoJieco MBIIIH: YBEJIUUYUTh WK YMEHBIIMTH MacIlITad
o Shift+KoJreco MpIm: IlJaHOpaMHUpOBaHNe BBEPX MJIM BHU3

o Ctrl+Koseco mpinm: [TaHOpaMHUpOBaHHE BJIEBO WJIH BIIPABO

OToGpakeHHe KOOPAUHAT Kypcopa

basoBol equHUIEel n3MepeHus B Eeschema saBisieTcs ThicsuHad yacTh fgroviMa (0.001", mrur). HecMoTps Ha
3TO0, BCe pasMephl MOTYT 0TOOPaKaThCsA KakK B IOMMax, TaK ¥ B MUJLTIMETPaX.

B mmpaBoif HIDKHEH YacTH 0KHA 0TOOpaskaeTcs CeAyIolast HHPOpMaIiHs:

e Macmrrad
® AGCOJIIOTHBIE KOOPAHUHATHI Kypcopa

* OTHOCHTeJhHBIE KOOPAUHATHI Kypcopa

[[eHTP OTHOCUTEJIbHBIX KOOPJHUHAT YCTAaHABIMBAETCS C IIOMOIIHbI0 KIABUIH IPo6es. C IOMOIIBI0 3THUX
KOOPZAWHAT yZ,00HO U3MepSITh PACCTOSIHUSL MKy IBYMsI TOUKaMHU U BEIPaBHUBATh 00bEKTHI.

Z 0,56 ¥13000 ¥ 3,050 di 5,650 dy-3,150 dist 5,459 DoAMEl




OCcHOBHOE MEHI0

OCHOBHOEe MEHI0 II03BOJIIET OTKpPBIBAaTh K COXPAHATh CXeMbl, HacTpauBaThb IIPOrpamMMy, a Tak’ke
IIPeJ[0CTaBJIsIET AOCTYII K CIIPABOYHBIM PYKOBO/CTBAM.

|':I:'a£—’u1 Mpaexka [MpocwmoTp PasmecTWTe HacTpolkw WHoTpyMmeHTe  Cnpaeka

BepxHsisi HaHeJIb HHCTPYMEHTOB

JTa maHeJb IIPEI0CTaBJIAET LOCTYII K IaBHBIM QYHKITMSIM IIporpaMMsbl Eeschema.
Ecm Eeschema 3amyirieHa B aBTOHOMHOM pe>KUMe, TO OYIeT TOCTYIIeH CIe VIO Habop HHCTPYMEHTOB:
HE e Ren Qoo @ ELPRAMIZEEEESWN.

3aMeThbTe, UYTO B PeXXKMMe IIpoeKTa (IIpH 3aIlycKe IIporpaMMbl U3 MeHezKepa IIpoeKkToB KiCad), mmepBele
IBe KHOIIKHM He/I0CTYIIHBI, TaK KaK OHHU IIpefHasHaueHsI 1711 pab0ThI C 0TI e IbHBIMU QariaMu.

CosmaTh HOBYIO CXeMy (TOJIbKO B aBTOHOMHOM pPeKUMe).

OTKpPBITH CXeMy (TOJILKO B aBTOHOMHOM pPesXHuMe).

CoxXpaHUTH BCe (BKJIOYAs HepapXUUueCKHUe) JIUCTHI.

HacTpouTh ITapaMeTphl JIMCTA U 3aII0JTHUTH 0CHOBHYIO HA/IITUCh.

OTKpBITI: OHaJIOT ITeYaTH.

T O E W

BCTaBUTBH CKOITUPOBAHHBIN/BRIPE3aHHBIH 3JIEMEHT WJIU 6JIOK B TEKYIITHUH JIUCT.

OTMEHUTh II0CIeJHEEe U3SMEHEHHE.

[IOBTOPUTH IIPEAbIAYIiee H3MEeHEHUE.

OTKpBITB OHaJIOT JId IIOMCKa KOMIIOHEHTOB M TEKCTa B CXeMe.

OTKpI:ITB OHaJIOT IJId IIOMCKa B 3aMeHBI TEKCTa B CXeMe.

OGHOBHUTH U3006pa’keHUe CXeMbI. BMECTUTE CXeMy B OKHO ITPOTPaMMEL.

Macmrtab (yBeJIHUUTh, YMEHBIIUTD).

HaBI/II‘aIII/IH II0 HepapXnU4YeCKHUM JINCTaM CXEMEIL.

HOKI/IHYTB TeKYIIIHﬁ JIUCT U HepeﬁTI/I Ha YPOBEHB BEBIIIE.

ol oL 200 W £
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OTKpPHITH PeJJAKTOP KOMIIOHEHTOB JIJISI IPOCMOTPA U PeIaKTUPOBaHUs GUOINOTEK H
KOMIIOHEHTOB.

IIpocMOTpPeTh GUOIMOTEKH KOMIIOHEHTOB.

0603HAUYUTH KOMIIOHEHTEI CXEeMBI.

BBIITIOJTHUTE IIPOBEPKY JIeKTPUUECKHUX IIPaBuJI IpoeKTUpoBaHud (ERC).

3al'IYCTI/ITB CvPch IJId Ha3Ha4Y€HHA IT0CaJOYHBIX MECT KOMIIOHEHTaM CX€MBI.

CdopmupoBaTh cIUCOK Ienel (st Pcbnew, SPICE u fpyTux).

Pe,/IaKTI/IpOBaTB II0JIA KOMIIOHEHTA.

CbopMupoBaTh IlepeveHb 3jIeMeHTOB (BOM).

3al'IYCTI/ITI: Pcbhnew [JIA IIPOEKTUPOBaHUA IeYyaTHOM IJIaTHI.

3arpysuTh 3HaUEeHUS I10CaZ[0 YHBIX MeCT KOMIIOHEHTOB (BhIOpaHHEIX B CvPch) B
cooTBeTCTBYyrOIIMe 11014 "[IocagoyHOe MecTo".
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IIpaBasi naHe/JIb HHCTPYMEHTOB

JTa raHeJb COEPKUT MHCTPYMEHTEI [IJIA:

* PazMellleHHs KOMIIOHEHTOB, IIPOBOTHUKOB, IIIKH, COeTUHEeHUH, METOK, TeKCTa 1 T.II.

* (CosmaHus HepapXruieCKHUX JIMCTOB U UX BEIBOJ 0B

R
L

Z \N \ I+ ¥

/4

11

HpepBaTL BBIIIOJTHEHHE TEKYLHEﬁ KOMaHJAbI WJIKX UHCTPYMEHTaA.

ITo/ACBETUTD 11eNlb, BHIEJIsI1 IPOBOHUKH U MeTKU 0c06bIM I1BeToM. Ecytit KiCad pa6oTaeT B
pe’kruMe IpoeKTa, To B Pchnew 6yAyT ITo/[cBeUeHbI Me/JHbIe IIPOBOHUKHU, 0 THO CAIITHECS K
BBI/IeJIEHHOM IeIIH.

OTKpBITB auajior BLIﬁOpa KOMIIOHEHTa IJId ,ILOGaBJIEHI/IH B CXeMY.

OTKpBITB auajior BLIGOpa CHUMBOJIa ITHTaHUA I /106aBJIeHI/IH B CXeMY.

YepTUTb IPOBOSHUK.

YepTUTH IIUHY.

PasMeCcTUTh COeITMHEHIE IIPOBOIHUKA C IIMHOM. Ha caMoM jiejie 3TOT 3JIeMeHT HOCUT JIUIITh
rpaduyeckuii XxapakTep U He CO3/[aeT HUKaKUX COelMHEeHUH, II03TOMY C eT0 ITOMOIITHI0
HeJIb35 COeIUHSIThH IIPOBOHUKU MeXKIY CO60H.

Pa3MecTUTh COeJUHEHME IIIUHEI C IITUHOM.

PasMmectuTs Quiar "He mmogKIr0ueHO". ITOT diar ycraHaBJIUBAETCS Ha BIBOJ[aX, KOTOPbIe
YMBILIJIEHHO OCTaBJIeHE] 6e3 coeuHeHN . /letaeTcd aTO AJ1g n36eKaHUs ITpeIyIIpesKLeHU N
IIPU BHIIIOJIHEHU Y IIPOBEPKHU IeKTPHUYECKUX ITPaBUJI IIPOEKTUPOBaHU.

PasmecTuTh coeffuHeHMeE. ICII0Ib3yeTcs 17151 COeJUHEHUS ITepeCceKaroIuxcss IPOBOJHUKOB
HWJIY IPOBOJHUKA C BLIBOZJOM B MeCTaX I7[e 3TO COeJHeHNe He 0UeBUHO (HalpuMep, KOIra
OJVH KOHeIl IPOBOJHUKA WUJIH BBIBO/[A YIIUPAETCI B IPYTO IPOBOAHUK, a He COeTUHSIETCS C
€T0 KOHIIOM).

PasMeCcTUTh JJOKAILHYI0 MeTKY (MM ITelTH). /IBa IPOBOJHUKA C OTUHAKOBBIMHU MeTKaMU U
pacmosio>KeHHbIe Ha 0fHOM JIUCTE 3JIeKTPUUYECKU COeTUHEHbBI MeKIy CoB60H. /st
CoeIVHEHUS IPOBOHUKOB IIPU IIOMOIIIM MeTOK Ha PasHBIX JIUCTaX HY>KHO HCII0JIb30BaTh
10 6aTbHEIe UJIU HepapXUyecKue MeTKH.

Pa3MecTHUTh IJ106aIbHYI0 MEeTKY. Bce IPOBOAHUKY (BK/II0UAs HepapXUUueCcKHUe JIUCTHI) C
0/lMHAKOBBIMH VIO 6a/Ib HBIMH MeTKaMHU 3JIEKTPUUYECKH COeJUHEeHBbI MeKy COO0H.

Pa3MeCTUTh HepapXUuecKyr0 MeTKY. OHU IT03BOJITIOT COEIUHSTH ITPOBOTHUKHI MEXKIY
HepapxuyecKUM JUCTOM U, COeP>KallliM eTo, POAUTEbCKUM JUCTOM.

Pa3MeCcTUTh HepapXUuecKUH JUCT. [Ipy co3aHuU HY>KHO YKa3aTh UM (aiiia st 3TOTOo
JIUCTA.



Zo

DA

W

HMIIOpT HepapXUYecKUX METOK U3 HEPAPXHUUeCKOTO JIUCTA. /laHHBIH HHCTPYMEHT
MIPUMEHUM TOJILKO K HepapXUuecKUM JucTaM. OH CO3/[aeT BEIBO/IBI HA CHMBOJIE
HepapXUUecKOro JUCTa [IJI KK[0H nepapXuuecKo i MeTKH, COeprKalieics BHYTPH 3TOTO
JIACTA.

PasmecTuTh BBIBO/J] Ha CUMBOJIE€ H€PApPXHUYECKOTI0 JIKCTa. [[aHHLIfI HHCTPYMEHT IIPUMEHUM
TOJIBKO K H€PaApPpXHUYEeCKUM JIUCTaM. OH CO3,II;aéT BEIBO/ C YKa3aHHBIM KUME€HEM Ha CHMBOJIe
nepapxmu4ueckKoro JucTra.

YepTHUTh INHUI0. /[00aBJIgeT rpapuUecKyIo JUHUI0, KOTOpas He BHOCUT HUKaKHUX
JIEKTPUYECKUX COeTUHEHUN.

PasMeCTUTh TeKCTOBBIM KOMMEHTapI/II;'I.

Pa3MeCcTUTh rpadpuUecKoe u3006paskeHHe.

VYnaauTh BEIOPaHHBIH 3/IeMeHT.

JIeBasi maHeJIb HHCTPYMEHTOB

JTa 11aHeJIb I103BOJIIeT HaCTPOUTH ITapaMeTPhbL OT06pa>KeHI/IHI

158

Toggle grid visibility.

Switch units to inches.

Switch units to millimeters.

Choose the cursor shape (full screen/small).

Toggle visibility of "invisible" pins.

Toggle free angle/90 degrees wires and buses placement.

KOHTEKCTHOE MEHIO U OBICTPOE peilaKTHPOBaHUE

U_IEJI‘IOK npaBoﬁ KHOIIKY MBI OTKPBIBAET KOHTEKCTHOE MEHIO, KOTOPO€ IT03BOJIMUT:

® l3MeHUTH MacITao.

* HacTpoHUTE CETKY.

° PeﬂaKTI/IpOBaTb OCHOBHEIE ITapaMeTPEI BBI/IEJIEHHOI'0 3JIEMEHTa.

OOBIYHOE KOHTEKCTHOE MeHI0 (6e3 BBITE€JIEHHBIX 3JIEMEHTOB).

12
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| Q YEENMHNTE MacwTab

C Q ¥MEHBLIWTE MaclwTab

o G MepeprcoBaTh
. [(.P\ ABTO MacwTab
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KoHTeKCTHOE MeHI0 JIJI1 MeTKH.
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Q YEENMHMTE MacwTab

Q YMeHBWWTE MacwTab

G MepepWcoBaTh
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KoHTeKCTHOEe MEeHI0 PeraKTHPOBaHMA KOMIIOHEHTA.
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OCHOBHOE MEHIO

MeH1o "®Paia"

@ain | Mpaeka MNpocmoTp PasMmecTWTb

E HoBbli...
EE OTKPLITE...

@ OTKpBITE HEEBHES

- 1
% ¥ OobaBrTh NMCT CXEMBbL...

E MmnopT cxemebl W3 gpyroi CAMP...

é CoxpaHnTk

é COXpaHWTL TEKYLLWA AUCT

é COXpPaHWTL TEKYLUWIA NUCT KaK...

@ MapaMeTphl CTPaHWLEL. ..

@ MevyaTk...
ﬁ HYepTUTh...

S5 YepTuTh B Gydep obimMeHa

3aKpLITh

15

HacTpoi

Ctrl+L

Ctrl+5

Ctrl+Q



HoBpIi

OTKpEITH

OTKpBITH HeJlaBHee

HmMmnopTupoBaTh
COJlep>KUMOe JIMCTA CXeMBbI

HMIIOPT CXeMBI U3 PYTOU
CAIIP

CoxpaHUTh

COXpaHUTD TeKYIIUH JIHCT
CXeMBI

CoXpaHUTh TEKYIIUU JIUCT
CXeMbI KakK...

HacTpo¥Ku cCTpaHUIIBI
IIeyaTh

YepTHUTH

3aKpeITh

Menro "HacTpourku"

3aKpBITh TEKYNIYI0 CXEMY U CO3/IaTh HOBYIO (TOJIBKO B
ABTOHOMHOM pe>KHuMe).

BarpyauTb IIPOEKT CXEeMBI (TOJIBKO B aBTOHOMHOM pE)KI/IMe).

OTKpPBITh HPOEKT CXeMbI M3 CIIMCKA HeJlTaBHO UCII0JIb3yeMbIX GaioB
(TOJIBKO B aBTOHOMHOM pPEJKHIME).

BcTaBHUTH COJIeP>KHMOe JIPYTOTO JINCTA B TEKYIIYIO CXEMY.

VIMOOpT TpoeKTa CXeMbl, COXPaHEHHOTO B [pyroM popmaTte daiiia.

COXpaHI/ITB BCe JIMCTHI CXE€MBI, BKIIOYas HepapXUYeCKHe.

COXpaHI/ITL TOJIBKO TeKymnﬁ JIUCT CXEMBI, MepapXrUYeCKHe JINCTEI He
COXPAaHAITCA.

COXpaHI/ITB TEKYH_II/Iﬁ JIMCT CXeMBI I1I0I HOBBIM HMEHEM.

HacTpouTh ITapaMeTphl JIMCTA U 3aII0JTHUTH 0CHOBHYIO Ha/IITUCh.
PacrreyaTaThb ITPOEKT CXEMBI (CM. pasfiesi [ledaTs U YepUueHHe).

dxcnoptT B PDF, PostScript, HPGL mm SVG (cM. pasges [ledats u
yepueHHUe).

[IpepBaTh BHIIIOJTHEHHUE TPUI0KEHUS.

HacTpolkn | MHCTpyMeHTel  CnpaBka

I‘ﬂ%ﬂ MeHen#ep BUONWMOTEK KOMIOHEHTOB...

E HacTpouTe nyTw...
OBbwwe HacTpolKK
ﬁ YCTAHOBUTE A3LIK

ﬁ MapaMeTpbl MKDHOK

-{B COXpaHWTE HACTPOWKM. ..

{%? 3arpyanTb HAacTPORKMK...

¥’
!ﬁ JKCNOPT ropAYWUX KNasWLL...

i
(o} VIMMOPT rOpAYMX KNEBMLL...

16



MeHepKep 6UOJIHOTEK
KOMITOHEHTOB

HacTpouTs myTu

Ob11He HaCTPOUKU

moJied M T.1.).

VCTaHOBUTD S3BIK
[TapamMeTpbl HKOHOK

HMIMIIOpT U OKCIIOPT

Jl06aBUTH UJIH YOAIUTH OMOJIMO0TeKH KOMIIOHEHTOB.

YcTaHOBUTH IIYTHU OJId ITIOKMCKa I10 YMOJIYaHHIO.

Br16paTs SA3BIK A/ HHTepdetica I10Ib30BaTeIs.
HacTpouThs BUJUMOCTb UKOHOK.

CoxXpaHUTH/3arpysuTh I1apaMeTpsl B/KU3 paiiia.

MeHemxep 66/ IM0TEK KOMIIOHEHTOB

Tabnuup BubnuoTek
Tabnuuel GMbnuoTexr

Tabnuua: /home/baranovskiykonstantin/.config/kicad/sym-lib-table

OCHOBHBIE ITapaMeTpPEI (e,ILI/ISMepeHI/ISI, Iar CeTKH, Ha3BaHHA

WMcnonk3oBaTthk YHUKaNbHOE UMA
2 |& adc-dac
3 & Altera
4 |& analog_devices
5 |& analog_switches
6 & atmel
7 & audio
8 & Battery_Management
9 | bbd
10 |& Bosch
11 & brooktre
12 |& Connector
13 & contrib
14 |& cypress
15 |& dc-dc
16 | & device
17 |& digital-audic
18 | B Diode

MyTs bUbNKoTEKK

AD BOL_DIR}/ac-dc.lib
${KICAD SYMBOL_DIR}/adc-dac.lib
${KICAD SYMBOL_DIR}/Altera.lib
${KICAD SYMBOL DIR}/analog_devices.lib
${KICAD_SYMBOL_DIR}/analog_switches.lib
${KICAD SYMBOL_DIR}/atmel.lib
${KICAD SYMBOL_DIR}/audio.lib
${KICAD SYMBOL_DIR}/Battery_Management.lib
${KICAD SYMBOL DIR}/bbd.lib
${KICAD SYMBOL_DIR}/Bosch.lib
${KICAD_SYMBOL_DIR}/brooktre.lib
${KICAD SYMBOL DIR}/Connector.lib
${KICAD _SYMBOL_DIR}/contrib.lib
${KICAD SYMBOL DIR}/cypress.lib
${KICAD SYMBOL_DIR}/dc-dc.lib
${KICAD _SYMBOL_DIR}/device.lib
${KICAD_SYMBOL_DIR}/digital-audio.lib
£{KICAD SYMBOL DIR}/Diode.lib

Tun nnaruxa |Ma
NE
Legacy
Legacy
Legacy
Legacy
Legacy
Legacy
Legacy
Legacy
Legacy
Legacy
Legacy
Legacy
Legacy
Legacy
Legacy
Legacy
Legacy

MpocmoTp BubnwoTtek...

3Ha4YeHWA NOACTAaHOBOK

L‘ rnobaneHeie BuBnuoTexy | BrbBnuoTexkn npoekTa

NobaenTe BubnuoTteky

¥oanute Bubnuoteky | | CABWHYTE BBEPX

MNepeMeHHBIE OKPYXEeHHA

MyTk cerMmenTa

1 |KICAD_SYMBOL_DIR
KIPRIJMOD

fhome/baranovskiykonstantin/commeon/kicad/kicad-symbols

thome/baranovskiykonstantin/common/projects/lamp_ballast

x OTMEHWNTE

COBWMHYTE BHWUI

Jox

B Eeschema HCITOJIB3YIOTCA IB€E TaGJII/II_U:aI UL XpaHeHWd ITepeduHs QO CTYIIHBIX O0MOJIMOTEK KOMIIOHEHTOB,

KOTOPBIE PA3THYAIOTCsI 006/1aCThI0 IIPUMEHEHUST:
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° To6abHBEIE OMOIHMOTEKH

brb/moTeKy, IepeyrcieHHbIe B 0011el TabJuIle, JOCTYIIHE] B JIF000M IIPOeKTe. ITa Tab/uIia XpaHUTCI B
¢atise sym-lib-table B omarimHeM kKartasore oJab30BaTe st (B 00II[eM, TyTh 3aBUCHUT OT OIlePalfuOHHOU
CUCTeMBbI; YBUIETD ITYTh MOYKHO I10]] TabIUIIeH).

® BUGIMOTEKHU IIPOEKTa

BuboTekH, IepeurcieHHbIe B TAO/IUIle TPOEKTa, OCTYIIHBI TOJHKO B OTKPHITOM B JJaHHBI MOMEHT
mpoekTe. ITa Tabymila XpaHuTcd B ¢aiie sym-lib-table B kaTasore mmpoekTa (IyTh 0TOOpaXkaeTcs MO,
TabymIe).

VBUeTH JTI00yI0 U3 TaOIUI] MO>KHO IIepeXx0/id 110 BKIagKaM "[J106aibHbIe OUOTHOTEKH " WX "BUOIHMOTEKHU
MIPOeKTa' 110/ TaOIHIer GOIOTEK.

JlobaB/IeHHE HOBOM OMO/IMOTEeKH

Jlo6aBUTh OUOIMOTEKY MOYKHO JIMO0 HakaTheM KHONKH IIpocMoOTp OHMOJIHMOTEK..., C IIOC/IE[YIOIAM
BBI6OpOM (aiisa, I1Mb0 HakaTheM KHOIIKH "/[06aBUTHL OGMOIMOTEKY", C IIOIELYIOIIMM YKasaHUeM IIyTH K
¢dariry 6ubmmoTeku. BribpaHHas 6u6rioTeKa 6yeT f06aBaeHa B OTKPHITYIO B TAHHBIM MOMEHT TabJIUITy
(o6I1TyT0 MJIM TabJIUITY ITPOEKTA).

VaajseHue 0U0/JINOTEKH

JUid ymaneHUs He0OXOQWMMO BBIOpaTh OJHY WX 0Oojiee OUOMMOTEK W Ha)KaThb KHONKY VIaJIUTh
OHMOIIHOTEKY.

HacTpoiika 6u6/11oTeK

Karkmasi cTpoKa B Tab/IHITEe COLEPSKUT HECKOJIBKO IT0JIEH, OTTHCHIBAOIIX GO0 TEKY:

Hcriob30BaTh Hcionb30BaTh UK He UCII0Jb30BaTh GUGIM0TEKY. ITO TIOMOTaeT
BPEMEHHO YMEHBIITUTH KOJTUYECTBO 3arPy’KaeMbIX OHOIHOTEK.

VHUKaJIbHO e UM VHUKaIbHOE UM - 3TO KOPOTKUY, YHUKaIbHBIH UIeHTUPUKATOP
OHOIMOTEKH, KOTOPBIH HCITOIb3YeTCsI B CBOMCTBAX KOMITOHEHTA.
KommioHeHTa 0603HauaeTcsI B BUZle CTPOKU '<YHUKaIbHOe UMS
6160 TeKU>: <M KOMIIOHEHTa>'.

OO01IMe HAaCTPOMKHU

18



OToOpakeHHue

[lapareTpel pegakToOpa

OTobpaxeHue | PenakTvpoBaHue | Ynipasnedwe | LiBeTa | Mons no ymon4aHuio

Lar ceTku: 50,0 2| Min
TonWKWHS WWHBIL: 36 - | mun
TonWKWH NAHKIA: 12 - | mun
WHoeke 0bo3HaYeHna YacTu: A s
100

MacwTab nkoHok: — %

50 275

& 2eTo

[BF MokasaTe ceTry

& OrpaHn4WTL LWKMHLI M NPOBOAHWKW B OPTOMOHANBHON OPWEHTALMK

MoKa3aTk CKPLITbiE BLIBO/KI
[BF MokaszaTe rpaHyubl CTPaHMLEI

Mped.npocMoTp MOCad.MecTa NpK Buibope koMnoHeHTa (B pa3paboTke)

% OTMEHWUTL | QQK |
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ITar ceTku Br160op I11ara CeTKH.

PexoMmenpyeTcs paboTaTh C HOPMaJIbHBIM IIaTOM CEeTKH
(0.050 groiimMoB mH 1,27 MM). MeHBIIIUM ITAT UCII0JIb3YeTCs
IIPH CO3LaHUH KOMIIOHEHTOB.

ToJuHa ITUHEL PasMmep 11epa st UepueHUs I H.

TOJIH_II/IHa JIUJINHA Pa3Mep IIepa aJd 4yepueHust 00BEKTOB, KO TOPbI€ HE UMEIOT
ClienqraJIbHBIX HACTPOEK TOJIIITUHEIL.

HUHeKkc 0603HaYeHUS YaCTH Tun cydpdukca 119 KOMIIOHEHTOB, COCTOSIIINUX U3
HecKoJsbKUX vacreli (U1A, UL.A, Ul-1,u T.1.)

Macmrab UKOHOK HacTpolika pasMepa UKOHOK IIaHeJIH UHCTPYMEHTOB.

IToxasaThk CeTKy [TapameTp 0TOOpa>keHUSI CETKH.

OrpaHUYUTH IIUHLI U IPOBOJHUKU B Ec/ii 0TMeueHO, ITMHBI U IIPOBOJHUKU IIPOKJIALBIBA0TCI

OPTOTOHAJIBLHOU OPHUEHTAIlUU TOJILKO T'OPHU30HTAJIbHO UJIM BePTUKAJIBLHO. B IPOTUBHOM
cry4dae, IIMHBI ¥ IIPOBOAHUKY IIPOKJIAABIBAIOTCA IO,
JIIOOBIM YIJIOM.

IToxasaThb CKPBITHIE BHIBO/IBI [ToxasaTb HeBUAUMEIe (CKpblmble) BEIBOBI, KaK 00BIYHO,

BBIBOJBI IIMTaHHUA.

[Toka3aTh TPAHHUITBI CTPAHHUITEI Ecyii 0TMeUeHO, Ha 9KpaHe OyyT [T0Ka3aHbl TPaHUITBI JIUCTA.
[Ipea.IpoCMOTP II0CAI.MECTA ITPH OToGparkaTh ITaHeJ b IPeIBAPUTETHLHOTO IIPOCMOTPA
BBIGOpE KOMIIOHEHTA II0Ca/[0YHOT0 MeCTa C BO3MO>KHOCTh BBIGOPA B THAJIOTE

Io6aBJ/IeHHSI KOMIIOHEHTA.

IIpuMeuyaHue: MOTYT BO3SHUKATh 3a/I€PKKH, UCIIOTb3yHTe
Ha CBOE yCMOTpeHIUe.
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Pe,z[aKTnp OoOBaHHUeE

OtobpaxeHue | PeOakTWpOBaHWE | Ynpasnenwe | LpeTa | Monf no yMON4aHWo

EOQWHWLEI N3MEpEHKA: OHAMBI s

[opK3. War NoBTOPEeHWA 3NeMeHTOoB: 0 > | muan
BepT. War NoBTOPEHWA 3NeMEeHTOB: 100 > | muan
WHKpeMeHT NOBTOPEHWA METOK: 1 =

Pasmep TeKcTa No yMon4aHnio: 50 > | muan
WHTepBan BpeMeHW aBTOCOXPaHEHWA 0 > | munyT

[Bf AsTOMaTM4YeCKW pasMecTMTL MOAA KOMMOHEHTOB
[&F PazpewunTe NpW aBTOPA3MELLEHUM MONA W3MEHATL BLIDABHUBAHWE

Bcerfa BoipaBHMBaTL aBTOPa3MELLBHHBIE MOMA No ceTKe 30 mMun

% OTMEHWUTL | QQK |
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EQUHUITHI ©3MepeHUs

Fopns, IIIar IIOBTOPEeHUA 3JIEMEHTOB

BepT. mm1ar ToBTOPEHUSI 3JIEMEHTOB

NHKpeMeHT IIOBTOPEHUSI METOK

PasMep TekcTa 110 YMOJIYaHHUIO
HHuTepBas BpeMeHH aBTOCOXPaHeHUs

ABTOMaTH4YeCKHU pasMeIaTs I10JId
KOMIIOHEHTOB

Pa3penuTh ITPU aBTOPa3MeIleHUH
T10JIsI U3MEHSITh BHIpaBHUBAHUE

Bcerma BEIpaBHUBATD
aBTOpa3MeIeHHbIe T0JISI 110 ceTKe 50
MU

Br160p efUHUI U3MePeHHUd [JI1 0TOOpa’keHUs ¥ KOOPAUHAT
Kypcopa (ZHMMBbI UJIU MAJIUMETPEI).

CMelieHue 110 OCH X IIpU A yO6JIMPOBAaHUU 3leMeHTa (110
yMoJrdyaHUo 0) (IIocie pacIioyioKeHUs TaKOTO 3JleMeHTa KaK
KOMIIOHEHT, MeTKa WUJIU IIPOBOJLHHUK, MOKHO CO3JjaTh ero
OyOJIMKaT ¢ IIOMOIbI0 KIaBUIK Insert).

CMmeleHHe IO 0cH Y IIPU AyOJIUPOBAHUHA sjIeMeHTa (110
yMmoJsryaHuio 0.100 rrotiMa Uiau 2,54 Mm).

BesimunHa, Ha KOTOPYIO YBEJIHUUNBAETCS 3HAUEHHE MEeTKHU C
4HCJIOM B KOHITe (HallpuMep, HOMED IIUHEL), IPU
nyb6mupoBaHuU (06bIYHO 1 viu -1).

Pa3Mep TeKCTa [IJId HOBBIX TEKCTOBBIX I10JIEX U METOK.
I/IHTepB aJI, B MUHYTAaX, OJIs CO3MaHUA PE3EPBHLBIX KO 1905078

Ecsix oTMedeHO, TO IOJIsI KOMIIOHEHTA (Takye KaK 3HaueHue
u 0603HaUeHUE) IIPU eT0 J006aBJIeHUHU OYIYT PacloI0KeHbI
Tak, 4TOOBI He IlepeceKaThCs C 0CTaTbHBIMU 3JIEMEeHTaMH.

JlomloJIHeHMe K ITapaMeTpy 'ABTOMaTHUeCKU pa3MelllaTh
110JI1 KOMIIOHEHTOB'. Pa3pelraeT mojcTpauBaTh
BbhIpaBHUBAaHUE TeKCTA IT10JIelf KOMIIOHEHTAa IIPU eT0
T06aBIEHUH.

JloIIo/THeHMe K ITapaMeTpy 'ABTOMaTUYeCKH pasMelaTh
I10JI1 KOMIIOHEHTOB'. EC/I 0TMEeUeHO, IIPHU aBTOMaTHUYeCKOM
pasMelleHUH I10JIeY OyIeT UCII0Ib30BaThCI CeTKA C IITaroM
50 MuJI, ”Ha4Ye — OHU OyAyT pa3MellleHbI IIPOU3BOJILHO.

YrpasiieHHne

Pe,[[aKTI/IpOBaHI/Ie ToOpAYMX KJIaBUIIT 1 HaCTpOfIKa BSaPIMOﬂeI;’ICTBI/IH C HHTepq)EﬁCOM II0J/Ib30BAaTeJIA.
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[lapareTpel pegakTopa C

OTcbpameHne | PenakTupoBaHue | YNpaeneHue

FopAYMe KNaBMLWKM:

KomaHoa

¥ Obee
Momows (QaHHDe oKHO)
YBenu4nTe
YMEHBLIWTE
MNepepucoBaTk
Mo ueHTpy
BnucaTe B 3KpaH
YBENU4YUTE BEIBpaHHoE
CBpoCcUTE NOKaNbHLIE KOOP AWMHATHI
PefakTWUpoBaTe 3NEMEHT
YOoanuTe 3NeMmeHT

[8f NanopamupoBaHie Npy NepeMelleHni obbekTa

B LenTpuposaTk No Kypcopy Npu MacluTabupoBaHni

Mcnons30BaTe CEHCOPHYD NaHens ANA NaHOpPaMUpoBaHKA

LigeTa | Mona no yMmon4adHuw0

OeoiHoi wen4ok IKM onA pefakTMpoBaHKUA

I’opﬂwaﬂ KnaBWLla

F1
F2
F3
F4
Home

Space

Del

% OTMEHWUTL | QQK |

Hosasa ropdg4dasd KilaBHIIA BLIGI/IpaeTCH
KOHTEKCTHOE MEHIO:

ITpaBUTH

OTMEeHHUTHh U3MeHeHHUI

3HaveHUe 110 YMOJIUYaHUIO

OTMEHUTH BCe USMEHEHUI

Bce sHaueHUd 110 YMOJ/TTYaHUIO

OmHcaHMe TapaMeTpPOB:

23

IBOWHBIM IIEJTUKOM IIO CTpOKe C KOMaHIOU WIH qepes

VKasaTb HOBYIO FOPSIYyI0 KJIaBUIITY IJII KOMaH/ I (TOYKe, 9TO
U IBOMHOU II[eJIY0K).

OTMEHUTH 110 CJIefHH e U3MEHEHUA I‘OpH‘-IGfI KJIaBHIITH [OJIA
TeKymeﬁ KOMaH/IEI.

BepHYTb UCXO/THOE 3HaUeHHe TOPsTUe KIIaBUIIH JIJIT
TeKyllel KOMaHbl.

OTMeHUTD IOCIeJHUE N3MeHeHHUS TOPSTUNX KIaBHIII I
BCeX KOMaH/I.

BepHYTh UCXO/IHBIE 3HAUEHUS TOPSIUNX KIABHIII JJIT BCEX
KOMaH]/I.



[[eHTPHUPOBATE 10 KYPCOPY IIPH Ecyi 0TMeUeHO, TO IIPH MaCIITa6UPOBAHUH TOUKA IO/
MacIITaGuPoBaHUU KypcopoM 6yzieT mepeMeliieHa B IeHTP IKpaHa.

Hcriosb30BaTh CEHCOPHYIO ITaHeJsb [Jid  EciiM oTMedeHO, H300pakeHHe IIPOKPYUYUBAETCS C II0OMOIIBI0

IaHOpPaMHUPOBaHUS KOJIEC MBIIIH (UJIU 06J1aCTer TPOKPYTKU CEHCOPHOU
I1aHeJIH), 8 MaclITabupoOBaHKe BBIIIOJIHAETCSI IIPU HaXKaTOM
kiaBuiie Ctrl. B IpOTUBHOM CiIydae KOJIeCO MBIIIH
YIIPaBJIAIOT MacliTabupoBaHKeM, a KiaaBuinu Ctrl/Shift
II03BOJIAIOT IPOKPYyUYHBAaTh U300paskeHHe.

[TaHOpaMHUpOBaHUE IIPU Ecyii oTMeueHo, IIPU BBIXO/Ie Kypcopa 3a IIpe/iesIbl OKHA B
ImepeMeIleHUHY 06beKTa ITpoTIiecce YepUeHHUs UJIH TIepeMeIeHus OKHO GyIeT
aBTOMaTHYeCKHU IIPOKPYIUBATHCH.

IIBeTa

[IBeTOBast cxeMa /I PasHBIX IpadUUecKUX 3JIeMeHTOB. /711 BbIOOpa HOBOrO I[BeTa KaKOTO-HHUOYAb
3JIeMeHTa IIEJIKHUTe JIeBOM KHOIIKOM MBIIIIY I10 KHOIIKe C 06pasIioM TeKyILero IBeTa.

[lapareTpel pegakTopa |

OTobpaxeHune | PefakTupoBaHwe | ¥npasneHue || LBeTa | Mons no ymondaHuwo

Obwmue KoMnoHeHT Nucr Pa3Hoe

Il | [TpoBOAHWEK | KoHTyp | NucTt I | lMpepynpexaeHne ERC
| JRIEEE __ | 3anueka doHa M | VmA daina nucTa Il | Owwbka ERC

Il | CoegMHeHWe Il | Buisog | VimAa nucTa I | CeTka

| MeTka Il | Homep BhiBOA3 I MeTka nucTa I | Mopcee4eHHLIR

Il nobankHan MeTka Il | MA BuiBOOa Il | Vepapx.MeTKa LgeT dowa

I | VimA uenn Bl | OGo3HavyeHWe ]

| 3aMeTKn I | 3Ha4yeHwe

Il  Cwumeon "He nogknodeHo” |l MonA

% OTMEHWUTL | @QK |

IToJ1s1 10 yYMOJTYaHHUIO

OrpefiesieHue OIIOJTHUTEIbHBIX 110/Ib30BaTeIbCKUX I10JIeH U UX 3HAYeHUH, KOTOphIe OYAyT 106aBIeHbI
IIPY pasMellleHUH HOBBIX KOMIIOHEHTOB.
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[lapareTpel pegakTopa |

OtobpaxeHue | PepakTupoBaHwe | ¥Ynpasnenwe | Lpeta | MOAA N0 YMON4aHWH

Mma JFHAYEeHHe No YMONYaHUIO | BUpUMBIA

1 Mpon3sofMTEns

OoBaBnTh

¥OanuTe

% OTMEHWUTL I (@QK |

MeHro "CrnpaBka"

[IpefocTaBiseT IOCTYII K JAaHHOMY AOKYMEHTY CIPAaBKH U [eTaJILHOMY PYKOBOJCTBY IT0JIh30BaTesIst

KiCad.

Hcriosb3yliTe KHONIKY "KonmrpoBaTh MHGOPMAIIHI0 0 BEPCUU" IIPU COCTaBJIEHUM OTYeTa 00 OLIMOKe ISt

YTOYHEHUS UCII0JIb3yeMOM COOPKU U OIIEPAITUOHHOM CUCTEMEL.
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BepxHssA maHe/Ib HHCTPYMEHTOB

HacTpoiKu CTpaHUIbI

Kxomka "HacTpOMKH CTpaHUITHL" Hﬁ OTKPBIBAET OKHO, B KOTOPOM MO>KHO HACTPOHUTH PasMep JIUCTA B

3aII0JIHUTD I0JISI OCHOBHOM HaITKCH.

HacTpolky cTpaHup

NueT MNapameTpe WTaMna
Faamep: Hucno nmcToe: 1 Homep cTpadHuue: 1
A3 297x420mMm & | NaTa coanaHwd
|Sun 22 Mar 2015 ===<=| |11.09,2016 | v | [ | ZKenopT B Apyrve AWCTEI
OpueHTaL WA e
- MameHeHKe M
NaHgwadT = -
2B | SKCNopT B APYrWe JMCTE
Monb30BaTEeNLCKUIA pasmep: HalMEHOBIHWME:
BricoTa: LupuHa: |UNIVERSAL INTERFACE | [] 2kenopT B Apyrye aucThl
OpraHuzayna:
MNpocMoTp |KICAD | | 3KcnopT B ApyrUe NUcThl
HeunManEHEIA HOMER:
|Comment 1 | | ZkcnopT B ApYrUE AMCTHI
PazpaboTam
|Comment 2 | | BkenopT B ApYrUe AMCTEI
MpoBepnn:
|Comment 3 | | BKcnopT B ApYrUe NUcThl
¥Teepgun:
% |Comment 4 | | BKcnopT B ApYrUe NUcThl

Daiin ONMcaHA pasMeTK NcTa
| | 063op

ﬁ OTMEHWTE «QﬂQK

HyMmepariys JIMCTOB BBIIIOJIHAETCI aBTOMATHUYeCKU. MOKHO BCTaBUTH CETONHAIIHIOI ATy C IIOMOIILI0
KHOIIKH CO CTpeJIKaMH CIIpaBa oT "/[aThl co3gaHus . [[aTa aBTOMaTHUeCKU He 0 GHOBJIIETCS.

HNHCTPYMEHT IOHCKa

YToOBI BOCIOJBH30BaThHCI HHCTPYMEHTOM IIOMCKA HY’XKHO Ha’KdTh KHOIIKY "[IorCK KOMIIOHEHTa HWJIHU

TeKcTa" (5_)‘
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HaldTu

Hal T [C?| | QﬂEﬁTH |

B Toneko Lenoce cnoeo 3aKpeITh

C y4eTOM pervcTpa

[ VckaTe B 0BpaTHOM NopAgke
cKaTk BO BCEX MONAX KOMMOHEHTA

VMckaTk BO BCEX MMEHEK 1 HOMEpEX BLIBOD 4,08
VCKaTe TONBKO Ha TEKYLWEM NCTe

He mepeMellaTe KYpCop K HANLEHHOMY 3NeMEHTY

BBITIOJIHUTE ITIOUCK MOYKHO 110 0603HaUeHUSIM, 3HaUEHUSIM U TeKCTOBBIM II0JIIM Ha TEeKYIIeM JIMCTe WU
’Ke II0 BCeW HepapXWH JIMUCTOB. Kak TOJBLKO COBIIajleHHe OyleT HaMIeHO, Kypcop IIePeMecTHTHCI K
HalJleHHOMY 3JIeMeHTY B COOTBETCTBYIOITIEM JIKCTE.

HNHCTpyMeHT GOopMHUPOBaAHUA CIIHMCKA LleIein

Knonika "CopMHUpOBaTh CITMCOK Ilerei” _ BBI3bIBaeT MHCTPYMEHT CO3/[aHHUs CITHCKa ITeTIel.

ITOT UHCTPYMEHT CO37aéT $aiiy, B KOTOPOM OITHCHIBAIOTCS BCE COEJUHEHNS BO BCEU HepapXUU JIUCTOB.

B wI0>KHBIX cxeMax (CofieprKallliX HeCKOJIBKO JIMCTOB) JIr00ast JIOKaJIbHas MeTKa BH/HA TOJILKO BHYTPHU
TOTO JIUCTa, HA KOTOPOM OHa pacrioioykeHa. Harmprmep: MeTka ABB c jiicta Ne3 He coejuHeHa C METKOM
ABB u3 sircra Ne5 (eciv OHU He COeJMHeHbI HaMepeHO APYIHUM CII0CO60M). ITO CBSI3aHO C TeM, YTO BHYTPU
KaoKIOM JIOKAJIbHOM METKH COZEePKUTCA II0JIHOe UM JINCTA, K KOTOPOMY OHa OTHOCHUTCH.

HecmoTps Ha To uro B Eeschema pymiHa MMEH MeTOK He OIpaHUYMBAaeTCd, UMeNTe B
NOTE BU]TY, UTO IIPH 3arpys3Ke CGOPMHUPOBAHHOTO CITHCKA ITeTlel B APYTUX IPUII0KEHHUSI MOTYT
BO3HUKHYTB IIPOOIEMBL.

H36eraiiTe IIp06eI0B B METKaX, TaK KaK CJIOBA MOTYT BOCIIPHHUMATHCS 110 0T eIbHOCTH
NOTE B coopmmpoBaHHOM (aitste. Eeschema sToro He 3ampelriaeT, HoO MHOTHEe (GOpPMAaThI
CIIUCKOB ITeIlel Ipe/III0JIaraloT, YT0 MeTKU OyIyT 6e3 IpoOesIoB.
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Cnucok yened

Pcbnew | OrcadPCB2 | CadStar | Spice
ChopMUpoBaTE

MapameTpel:

%OIMEHMTh
B Dopmat no ymonyaHuo

OoBaBrTe NnaruH

Micnone30B8aTe MMEHE LUENEA MO YMON4aHWKD

@3RN CNUCKa Lenei:
interf_u.net

[TapameTpsr:

dopMaT 110 YMOTIAHHUIO VcTaHOBHUTE 0TMETKY, YTOGBI BEIOpaTh popMmat Pchnew B
KauecTBe popmaTa I10 YMOJIUAHHUIO.

MO>KHO HCII0JIL30BaTh U APyTrHe GopMaThI:

e QOrcad PCB2
e (CadStar

® Spice (CHMyJIATOPEI)

MO0>KHO HCIT0JIb30BaTh MPOUKe MHCTPYMEHTHI JIJIS1 CO3/IaHMsI CITMCKOB Tellel B IPyTUX popMaTax (jaee
OyzeT II0Ka3aHo KakK 3TOo cIesaTh Ha rmpuMepe PadsPch).

BoJmbIrte HHGOPMAIIFH MO>KHO ITOJTyYUTE B pasfesie Co3laHue CIIMCKa [IeTTe.

HHCTPYMEHT 0003HAYEHH S 3JIEMEHTOB

Kaorka % 3adllyCKaeT HHCTPYMEHT 0003HaUeHUsT KOMIIOHEHTOB. JTOT HWHCTPYMEHT IIpHCBarBa€T

3jleMeHTaM OyKBeHHO-IIMQPOBLIe 0003HAUYEHUS.

K gacTsiM cocTaBHBIX KOMIIOHEHTOB (TakuX Kak 7400 TTJI, cocTOsIIITUX U3 4-X YacTel), TakoKe, [100aBJIsIeTCs
cypoukc (B cirydae ¢ 7400 TTII ¢ o6o3HaueHMeM DD3, yactu 6ynyT 0603HadeHs! Kak DD3.1, DD3.2, DD3.3 u
DD3.4).

MO>KHO OOHOBUTHL 0003HAUEHHS BCeX KOMIIOHEHTOB HJIM ’Ke TOJBKO HOBBIX, T.e. Te€X UTO eIlé He
00603HaUEHBI.
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QbozHa4YuTE

ObD3IHAYMTE

® Mo scel cxeme

ToOMNBKD TEKYLLWA MACT

® CoxpanuTs cylecTeyrowme obosHaqYeHa
CBpocKTh CyWwec TeYoWWe obo3HaveHnA

CE"FJDCI.-’ITh, HO HE MEHATE aHHOTWMPOBaHHBIE HaCTKW KOMMNOHEHTOE

Mopapok obo3Ha4YeHMA
@® CopTupoBKa KOMMOHEHTOB MO X-KoOpAWHaTE m
CopTUPOBKE KOMMOHEHTOB MO Y-KoOp OUHETE 'E_f
Boibop BEapuaHTa 0bo3HavYeHWi
Mcnonb20BaTh MEPELIA CBODOOHEIA HOMED Ha CXeme
Ha4aTe ¢ HoMep nucTa*100 1 MCNoNb30BaTE NepELlA cBoBOOHLIR HoMEp

® Ha4aTb c Homep NMcTa*1000 W MCMOAL30BaTEL NepBLId cBoboaHLIR Homep

NMuanor

He 3aKpEIBATh OKHOD

[&f Bcerpa cnpallvBaTe NOOTBEpM OEHWE

33KpPLITE OYUCTUTE oboadadeHna | | OBOSHAYUMTE KOMOOHEHTE
0003HAYHTDH
ITo Bceii cxeme 0003HAYHTHh KOMIIOHEHTHI Ha BCeX JINCTaX (o
YMOJIYaHHI0).
TOJBKO TEKYIITUH JIUCT 0603HaYUTH KOMIIOHEHTHI TOJILKO Ha TEKYIIIEM JIUCTE(3TOT

BapuaHT UCII0JIb3yeTcsd TOJIbKO B KpalHUX CIyJasX,
Hanpumep, YToObI OIIpeJleJTUTh KOJTUYECTBO PE3UCTOPOB Ha

TEeKYIIeM JIUCTE).
COXpaHUTD CYIIeCTBYIOIIE BynyT 0603HaueHbI TOJILKO HOBbIE KOMIIOHEHTHI (110
0603HauYeHUS YMOJIYaHHUIO).
COpOCUTH CYIIIeCTBYIOIIHE Bce KOMITOHEHTHI OyAyT 3aHOBO 0003HAYeHHI (3STOT BapHUaHT
0603HaUeHUS 6yZmeT I10JIe3HBIM ITPU HAJIUUUU KOMIIOHEHTOB C

OJHMHAaKOBBIMH O 603HAYEeHUSIMHU).

C6pocuTh, HO He MeHATh [Too6eH IIpebIAyIleMy IIYHKTY, HO COXpaHsAeT CyGOUKChI
AQHHOTHUPOBAaHHEBIE YaCTH BCEeX COCTaBHBIX KOMIIOHEeHTOB (Tuira DD2.1, DD2.2) 6e3
KOMIIOHEHTOB HU3MeHeHUuH.
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ITopsimok 0603HaYeHHs

BrI60p TTOpsIKa, B KOTOPOM OyAyT 0603HaYeHbI KOMIIOHEHTHI (TOPU30HTAIHLHO WJIN BEPTUKATHHO).
Br100p BapuaHTa 0003HaYE€HUI

BrI60p Heob6xoAMMOT0 popMara II03UITMOHHBIX 0003HAUYeHUN.

WHCTPYMEHT HIPOBEPKH 3JIEKTPUUECKHX MPaBUJI IPOEKTHPOBaHUSA

Knomka ‘ 3aIrycKaeT HHCTPYMEHT IIPOBePKH 3JIEKTPHUUeCKUX ITpaBUJI ITpoeKTupoBanusd (ERC).

ITOT HHCTPYMEHT BBIIIOJIHAET IIPOBEPKY IIPpaBHWJI IIPOEKTHPOBAHHA H IIO3BOJIIET OIIpene/IMTb
OTCYTCTBYIOIIIME U/ HEBEPHBIE COE€TTHEHMSI.

ITocsie MpoBepKu IIpaBuL, Eeschema pasmelniaeT MeTKH /IJIs1 YKa3aHUS IPO6IeMHBIX MeCT. UTOGhI YyBUZIETH
OTIHCaHMeE OIIMOKH, HY)KHO Ha)KaTh JIEBOHM KHOIIKOM MBIIITM Ha MeTKe. CITHCOK BCceX HalM/[eHHBIX ITPO6IeM
MO>KHO 3aITHcaTh B daitiy.

lnasiorosoe OKHO IIPOBEPKH JJIEKTPHUYECCKHUX IIPABWI IIPOEKTHPOBAHUA

MNpoBepka anexkTpuHeckuUu: npabun

ERC | MapameTphl

OTuerT ERC: Coobuiens:
Bcero: 1

MpepynpexgeHna:| 1

OwmBKA: 0

CozgaTe dhain ERC oT4eTa

CnucokK ownbok:

Tun ocwmnbkni4): Kondnnkr MEeXMNY BLIBOONaMW. CepLe3HOCTE: NpenynpexXneHne

+ @ (256,54 MM,83,82 MmM): Boieog B12 ([ByHanpaBneHHbIi) komnoHeHTa U9 coenHeH
C

e @ (72,320 MmM,237,49 MM): Beieog 1 (Beixog NWTaHWA) KoMOoHeHTa #FPWRO7 (uene 41).

¥0annTe MapKephl BeINONHWTE JBKPHITE

B T1aI0TOBOM OKHE CO/IEPIKUTCS CIIEYIOIIAst HHPOPMAITHS:

e (O61ee KOJIMUeCTBO OIITMO0K U ITPeAYIIPesKI e HUI.

e KoJIMUuecTBO OIIMHOOK.
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® Ko/MuecTBO IIpefyIIpesKIeHUi.

ITapameTpsr:
Cospmath ¢aria ERC oTueTa Eciu oTMeueHo, 6yZeT co3maH Gpami co CIIMCKOM HalIeHHBIX
0IIMOOK U IIpefyIIpexeHNH.
Komaubr:
VianuTe MapKepbl VrnanuTh Bce MapKephl OIMUO0K/IpeaynpexxneHuit ERC.
BEITIOJTHUTH HadgaTh NpoBepKy ITpaBUJI IPOEKTHUPOBaHUS.
3aKpBITh 3aKphITh JUATI0T0BOE OKHO.

e JIpu BRIOOpE KaKOIO-HUOYAb COOOIIeHUSA 00 OIIMOKe, KypCcop II€PeMeCTHUTHCI K COOTBETCTBYIOIIEH
METKe Ha CXeMe.

HacTpoiika 3;IeKTpUYeCKHX IpaBWI P OEeKTUPOBaHUsI

MpoBepka anekTpudecku: npabun

ERC | NapameTphl

MHUUWaNWM3IMPoBaTE MO YMOMYaHMH

Bxog

Bxog.......... .
Brixon,
Beixom......... . E .
OEyHanpaBneHHLA

OeyHanpaBneHHEkId.. . . . T
TpexcTabunbHLIR . . .

""" MaccKUBHLIG
MaccUBHLIA........ . . . . .

He onpegeneHo
He onpegeneHo.... W Wl W W\ W\ W T T
W | W |
BX0R MUT3HWA.... . . . LWJ Bhixog NATaHMA
swornres.—|[|E| AW W H B u
M'ﬂ LWJ OTKPEITEIA KONNEKTOR

OTKPLITHIA KONAEKTOR..... . E . . . E . OTKPLITHIA 3MATTED
oreperrsiv swrrep..... | [l | [3 BwRERN .....
He COSUHEHO..... ENENENERENENENERENENE!

Ha sTou BKJIaIKE MOZKHO YCTAaHOBHUTH IIpaBHJIa COEIWHEHIMA BBIBOIOB. ,[[OCTYTIHBI TpHU BapHWaHTa [1JIs1
KaX0ro IrapaMeTpa:
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Be3 0160k MJIH IIpeyIIpeskteHuH
* QOpPMHUPOBATH IIPEAYIIPEKIEHHE

* QOopMHPOBAaTH OLIUOKY

KayKmbIit a/leMeHT MaTPUITHl MOYKHO Pe/laKTUPOBAThH C IIOMOIITHI0 MBIIITH.

ITapameTpsl:
TecTHpOBaTh OTUHAKOBEIE METKH Coo0IIaTh 0 HAJIMYUU METOK, KOTOPbIe O TINYAI0TCs JIUIIh
peructpom O6yKB (HaripuMmep: MeTKa, MeTka, MeTkA).] UmeHa
IeIlel 9yBCTBUTEIbHBI K PETUCTPY, CIeJ0BaTeJIbHO,
YKasbIBalOT Ha pa3HbIe [[eIlN.
TecTupoBaTh UHCTBEHHOCTh Coo6maTh 0 mI06aabHBIX METKAaX, KOTOPhIe BCTPEYAI0TCs
mI06aJIbHBIX METOK JIUIITG O WH pa3, 06pa3yd JacTh 1ernu. OObI9HO TpebyeTcs Kak
MUHUMYM [[BE MeTKU JJIs CO3aHUs [IeH.
KomaH[bI:
VHUIMaIU3UpoBaTh 110 YMOJUYaHUI0 BoccTaHOBUTH Havya/IbHOE 3HAUEHHUE.

HHCTpyMeHT OpMHPOBAHHUS IePEeUHS IJIEMEHTOB

Knaomka E_@ 3allycKaeT HHCTPYMEHT TeHEepariuy IepeuHs 3jaeMeHTOB (BOM). 9TOT HHCTPYMEHT

II03BOJISIET CO3/laBaTh QaiiIbl, cojlepsKallyie CIIUCOK KOMIIOHEHTOB H/WJIM HepapXUUecKUX COeMHEeHUN
(10 6aUILHBIX METOK).
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[Nepe4eHe anereHTObR

inaruis ChopMWUpOBaTE

bom_with_title block 2 csv PR
33KPLITE
Cnpaeka

‘ OobaenTe NAECKMH

¥0anuTe OAarKH
KmanA:
|bc:m_with_title_blc:ck_z_cs'ur | MpaBuTh (ain NnaruHa

K.omMaHOa:
|x5ltproc -0 "%e0" "fusn’libfkicadfpIuginsfbom_with_title_block_:|

WHdropmauwa nnarvHa:

EESCHEMA BOM plugin. Creates BOM CSV files from the
project net file.
Based on Stefan Helmert bom2cswv.xsl

Mote:
The project infomation (i.e title, company and
revision) is taken from and the root sheet.

Arthur:
Ronald Sousa HashDefineElectronics.com

Usage:
on Windows:
xsltproc -o "%0.csv" "C:\Program Files (xB6)\KiCad
\bintpluginstbom2 cswv.xsl™ "%l
on Linux:

velthrae o "0A0 rewu™ faerilae alilibilic adimhonined

UHCTpyMEHT TeHepalluM IiepeuHeld 3jsieMeHTOB B Eeschema HCIIOJIb3yeT BHEITHUE IIPUJIOYKEHUS B
KauyecTBe IJIATUHOB, B OCHOBHOM 3T0 XSLT mym Python. B katasore ycraHoBku KiCad mipucyTcTByeT
HEeCKOJIBKO JeMOHCTPAIlMOHHBIX CKPUIITOB.

JUJ1s1 coCcTaBJIeHUA IIepeyHs 3JIeMEeHTOB MOKHO HCII0JIE30BaTh CJIG,ILYIOI.U,'PIIZ Ha6op TIOJIe:

* 3HayeHUe - yHUKaJIbHOe UM JIJI1 KKI0T0 3JIeMeHTa.

¢ [locamoyHOe MeCTO - BBeJleHHOE BPYUYHYIO MJIM UMIIOPTUPOBAHO (CM. HIDKE).
e JloJsel - HasBaHMe IIPOU3BOUTEII.

® Jloje2 - KO, 110 KaTaJIoIy IIPOU3BOSUTEII.

* TloJste3 - KOJI IT0 KaTaJIOTy IT0CTaBIIKA.

Harmprmep:
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CBoldcTBa KoMnoHEHTa

KoMnoHeHT Moma

e FopW3. BEIPEBHUBAHWE BepT. BHIpaBHWBaHNE
Wma 3Ha4eHne e Bru3
OBo3Ha4eHne EHT| EHT

Opwiesraums (*) ObosHavenve | ® Uerrp ® U

® o 3HaveHne 8MHz Brpago Boepx
Mocag.mecTo discret:HC-18UH
+90 [oKyMeHTaUnA
180 BugumocTe CTunk:
90 & Nokaszats @ HopmansHo
Kypcue

3epKansHo MoBepHy T )

@ HopmankHo MNony*upHLBIA
OTpaeHme — Mony#UpHLIA Kypcue
OTpanxerne | 1Ma nona:

3Ha4yeHWe nond
MIMA KOMMOHEHTa X1
CRYSTAL
TecT Bribop
Pasmep| 1778 [ vama
BpemeHHasn MeTka RobasuTs none
32307ECO Moz.X 0,000 [ 1am
Moz.Y |5,080 [ vama
CBpocKTh YCTaHOBKK
xO'_rMeHMTh @QK

B omepanioHHBIX cucTeMax MS Windows 1rasioroBoe OKHO GOpMHPOBaHU IIepeyuHs 3eMeHTOB (BOM)
HMeeT [OIIOJIHUTEeIbHBIN IapaMeTp (Ha M3006paskeHUH yKasaH KpPacHOM CTPesIKO), KOTOPBIX yIIpaBJIgeT
oTOOpakeHHeM OKHA BHEIIHEIO IIPMJIOKeHWd. II0 yMOJI4aHWIo, IIPUJIO’KeHMe, KOTOpOe TeHepupyeT
IlepeyeHb 3JIEMEHTOB, BBIIIOJIHAETCI CO CKPBITBIM OKHOM, a BBIBOJ, IIepeHallpaBJigeTcd B II0JIe
Hn@popmayus naazuHa. YTo6bI YBUETH OKHO BBIIIOJIHAIOIIET0C IIPUJIOYKeHUs, He00X0 MO YCTaHOBUTD
OTMeTKy BO3Jle YKasaHHOIO IlapaMeTpa. IJTO MOJKeT II0Tpe60BaThbCd [JId IJIaTMHOB, KMEIOIIHX
rpa¢puuecKkuil HHTEpderic.
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MnarkHsl | ChopMiposaTs

bom2csy

SaKpeITE

MNepeyeHb 3NEeMEHTOB X|

Cnpaeka

LoBaBuTh NnaruH |

¥aanuTe nnarkH |

ma:
I bom2csy MpaenTe dain NnaruHa |

Komanaa:
I usltproc -0 "%0" "C:'\Program Files\iCadYib\pluginsibom 2csy, xsl™ "36l”

¥ MokazaTe okHo KoHConM B —
MHOPMELA NnaruHa;

Generate a Tab delimited list (csv file type). ;I
One component per line

Fields are

Ref, Value, Footprint, Datasheet, Fields, Field4, price

Command line
¥sltproc -0 "360, cev” "pathToFile /bom2csy, xsl™ "3%I"

4,

A

HNHCTPYMEHT peJaKTHPOBaHUS HOJIel

KuHor1ika @ BBI3BIBAET Ta6JII/IHy oJrd IIPOCMOTpa W PEeAaKTHUPOBAHUSA 3HauUeHUM II0JIed Bcex

KOMIIOHEHTOB.
Tabnuua komnoHeHToB - 63 komnoHesToB B 38 rpunnax
MapameTpol
OBo3HaveHne JHa4YeHKMe MNocan.mecTo
TPYNNMPOBATE KOMNOHEHTE! co 220nF Capacitor THT:C_Disc_D5.1mm_W3.2
MeperpynnMpoBaTh KOMIOHEHTE JP1 JUMPER connect:Gs2
» D2 D3 D4 D5 D6 D7 D11 BAT43 Diode THT:D_DO-35_SOD27_P7.62mr
Mons D12 YELLOW-LED : footprints:LED_D5.0mm
Mone MokasaTe  CopTwj * R12 R13 R14 R21 470 Resistor THT:R_Axial_DIND207_L6.3m
OBoanaueHue & & » RZ R19 R20 2.2K Resistor THT:R_Axial DINO207 _L6.3m
3IHaYeHne & [+ » Q2 Q3 BC307 footprints:TO-92_BC237_307
Mocag.mecto | & [} RV1 1K footprints:Rv2 X4
NokyMeHTaums & [ R18 220 Resistor_THT:R_Axial_DIND207_L6.3m
OnucaHue & [ D10 SCHOTTKY Diode THT:D_DO-35_SOD27_P12.70m
Konu4ecTeo & [ R10 51K Resistor_THT:R_Axial DIND207_L6.3m
Champ4 = = c4 0 Capacitor_THT:C_Disc_D5.1mm_W3.2
Package [ [ U4 LT1373 Package DIP:DIP-8 W7.62mm_LongP
R16& 62K Resistor THT:R_Axial DINO207_L&.3m
R15 6.2K Resistor_THT:R_Axial_DIND207_L6.3m
Cs 10nF Capacitor_THT:C_Disc_D5.1mm_W3.2
c3 22uF/25V Capacitors_THT:C_Axial_L12.0mm_D6&
11 27uH fantnrintz:-INDLICTOR W
JaKphITh
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ITocsie U3aMeHeHUs 3HAUYEeHUH I10JIeU, UX He0OXO0UMO COXPaHUTh HayKaTHUeM KHOIIKU 'TIprUMeHUTh' WUiInu
OTMEHUTH HaKaTHueM KHOIIKH 'OTMEeHUTH .

ITpréMBI OBICTPOrO 3al0ITHEHU I10JIeH

J1s1 TabIHIT UMeeTCs HeCKOIbKO CIIeITHaTbHBIX IIPHUEMOB KOITMPOBAHUS-BCTaBKU. OHHU OYAYT I10JI€3HBI
IIpY BBOJIe OMHAKOBBIX 3HaUeHUH B I10JI51 HECKOJIbKUX KOMIIOHEHTOB OZJHOBPEMEHHO.

ITU IPUEMBI II0Ka3aHbl HIDKeE.

KonupoBanwue (Ctrl+C) BrifgesneHue BcraBka (Ctrl+V)

abc abc

NOTE JlaHHBIe METO/TBI TAKXKE JIOCTYITHBI U B TAOJIUITAX APYTHUX JUATOTOBBIX OKOH.
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WHCTPYMEHT HMIIOPTA 3HAYEHU I IOCaJ0YHBIX MECT

AocTynn

KHor1ika

Q

o 33TYCKaeT HHCTPYMeHT HMII0pTa 3HaYeHUH I10CaZ0YHBIX MECT.

JTOT WHCTPYMEHT II03BOJIIeT HMMIIOPTUPOBATH H3MEHEHUs II0CaJ0YHBIX MecT U3 Pcbhnew B mois
"TIocag.MecTo" KOMIIOHEHTOB B Eeschema.
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MeHea Kep 0M0/IMO0TEeK KOMIIOHEHTOB

Bu6/MOoTeKM KOMIIOHEHTOB COJiepKaT HabOphl KOMIIOHEHTOB, HCIIOJIb3yeMble IIPU CO3MAHUU CXEM.
KasKnplli KOMIIOHEHT CXeMbl OJHO3HAa4YHO 0003HAueH II0JIHBIM HauMeHOBaHUeM, KOTOpOe COCTOUT U3
YHUKaQJILHOTO UMeHU OMOIM0TEeKHY U Ha3BaHU KOMITOHeHTa. Haripumep Audio:AD1853.

Tab6mma 66/ IM0TEeK KOMIIOHEHTOB

Tabsmita 6MOIMOTEK KOMIIOHEHTOB COJIEPIKUT IlepedeHb BceX (ailyioB 6HMOJIMOTEK, 0 KOTOPBIX OJDKEH
3HaTh KiCad. Ta6ymiia 6MO/IMOTEK KOMIIOHEHTOB CTPOMTCI Ha OCHOBe Qaiia miobaabHOU (06Imeit)
TabIUIbI GUGINOTEK U Qaiiyia TaOIUITEI MO0 TEK IIPOEKTA.

ITocse 3arpysku KoMiioHeHTa, Eeschema mcriosb3yeT yHUKaIbHOe MM O0HOaMoTeKH (Audio B HaleM
CIydae) [JIs1 OIIpe/iesIeHIs pacIloIoyKeHUa 6U6IM0TeKH, YKa3aHHOTO B TabIuIle OUO/IMOTEK.

Ha nsobpakeHHH HIDKe, II0Ka3saHO [HUAJI0T0BOE OKHO pefakKTopa Tabuwil OHOIMOTeK KOMIIOHEHTOB,
KOTOpOe MO’KHO OTKpPBITH C IIOMOIIBI KOMaHABI MeHepxep OMONMOTEK KOMMOHEHTOB..'' B MeHI0
Hacrtpotiku'.
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Tabnuus BubnuoTek
Tabnuikb BubnnoTex

Tabnuua: /home/baranovskiykonstantin/.config/kicad/sym-lib-table

WMcnonk3oBathk YHHUKaNbHOE UMA MyTs bubnuoTEKK Tun nnaruvxa |Ma
2 & adc-dac ${KICAD SYMBOL DIR}/adc-dac.lib Legacy
3 & Altera ${KICAD SYMBOL_DIR}/Altera.lib Legacy
4 & analog devices £{KICAD SYMBOL DIR}/analog_devices.lib Legacy
5 |BF analog_switches ${KICAD SYMBOL_DIR}/analog_switches.lib Legacy
6 & atmel ${KICAD SYMBOL_DIR}/atmel.lib Legacy
7 | & audio ${KICAD SYMBOL_DIR}/audio.lib Legacy
8 & Battery Management ${KICAD SYMBOL DIR}/Battery Management.lib Legacy
9 | bbd ${KICAD_SYMBOL_DIR}/bbd.lib Legacy
10 |& Bosch ${KICAD _SYMBOL_DIR}/Bosch.lib Legacy
11 & brooktre ${KICAD _SYMBOL_DIR}/brooktre.lib Legacy
12 |& Connector ${KICAD SYMBOL DIR}/Connector.lib Legacy
13 & contrib ${KICAD _SYMBOL_DIR}/contrib.lib Legacy
14 |& Cypress ${KICAD SYMBOL DIR}/cypress.lib Legacy
15 & dc-dc ${KICAD SYMBOL_DIR}/dc-dc.lib Legacy
16 |& device ${KICAD SYMBOL DIR}/device.lib Legacy
17 | & digital-audio ${KICAD SYMBOL_DIR}/digital-audio.lib Legacy
18 | B Diode ${KICAD SYMBOL DIR}/Dicde.lib Legacy

MpocMoTp BUBAWOTEK...

3Ha4YeHWA NOACTAaHOBOK

L‘ MnobaneHeie BubnuoTexn | BUBNUOTeKK NpoekTa

NobaenTe BUbnnoTery

¥panuTe BubnuoTeky | | COBWUHYTL BBEpPX

MNepeMeHHBIE OKPYXEeHHA

MNyTk cerMmenTa

1 [(KICAD _SYMBOL_DIR
KIPRJMOD

fhome/baranovskiykonstantin/common/kicad/kicad-symbols

fhomefbaranovskiykonstantin/common/projects/lamp_ballast

x OTMEHWUTE

CABWHYTE BHWU3

ok

I'sto6arpbHAasI Tab/IHITa OO/ IMOTEK KOMIIOHEHTOB

[obasibHasg Tabimila 6UOIMOTEK KOMIIOHEHTOB COJIEPIKUT IlepedeHb OHMOIMOTEK, KOTOPbIE JTOCTYIIHBI
BCeI7la, He3aBUCUMO OT 3arpy»KeHHOI'0 B JJaHHBIM MOMEHT IIpoeKTa. ITa Tab/IMIla XpaHUTCA B ¢aiiie sym-
lib-table B pmomammHeM KaTajore IIOJIb30BaTessl. PacIloyio)KeHHEe [aHHOTO KaTajJora 3aBHCHUT OT
HCII0JIb3yeMOH OIlepalliOHHOM CUCTEMBI.

Ta6mibl 0U6/IM0TEK KOMIIOHEHTOB IIPOEKTa

Tabymita 6MOMMOTEK KOMIIOHEHTOB IIPOEKTa COMIeP)KUT IlepedeHb OHOIMOTEeK, KOTOPHIEe I OCTYIIHBI
TOJILKO JIJIS1 3arPy>KEHHOT0 B TaHHBIM MOMEHT IIPOeKTa. [J[aHHYI0 TabJIMIly MOYKHO pelaKTUPOBaTh TOJIHKO
TII0CJIe 3arpysKu ¢aiiia IIpoeKTa. EC/IM IIpoeKT He 3arpy’KeH WM B KaTaslore IIPOeKTa HeT ¢aiiia TabIUIIbI
ombmoTeK, OyleT co3maHa mycTad Tabsauila, KOTOPYI0 MOYKHO pelaKTHpPOBaTh U B [TaTbHEUIIIEM
COXPaHUTD PALOM ¢ GpaiioM IIpoeKTa.
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HayaJ/ibHas1 HaCTpOMKa

[Ipu ntepBoM 3arrycke Eeschema, daiin Tabiuiisl 6nbmioTek KoMrioHeHTOB sym-lib-table oTcyrcrByeT B
JlOMalIllHeM KaTaJore II0JIb30BarTesisl, I1103TOMy Eeschema BBIIIOJIHUT IIOIBITKY KOIIMPOBAaTh Qaiii
CTaHIaPTHOM TabymHIThl 6mbmoTek sym-lib-table 13 cucTeMHOr0 KaTasiora 1a6iaoHoB KiCad B JomanHui
KaTaJIoT I0Jib30BaTessd. Ecmu craHmapTHBRIN ¢ari sym-lib-table He ygacTes HalTH B KaTajiore IIa6JI0HOB,
OyzeT II0Ka3aHo [AHajJoroBoe OKHO C 3alIpOCOM yKa3aTh BO3MOJKHOE pacIiosioskeHue ¢airia sym-lib-table.
Ecmu ke ¢aiin sym-lib-table Tak 1 He ygacTcss HAUTU WK 3alIpOC B THUAJIOTOBOM OKHe OymeT OTMeHEH,
Eeschema cosgact mycryro Tabunily 6M6/IMoTeK KOMIIOHEHTOB B JJOMAlllHeM KaTaJIore II0JIb30BaTess. B
TaKOM CJIy4ae, I10JIb30BaTeIb JOJDKEeH JIMO0 CaMOCTOSITeIbHO CKOITUPoBaTh sym-lib-table, 6o HacTpouTh

TabJIUIlY BPYYHYIO.

CraHzapTHad Tabmuia OHUOIMOTEK KOMIIOHEHTOB COJEPKUT BCe OUOIMOTEKU
KOMIIOHEHTOB, KOTOpbhle ycTaHaBjuBawTca BMmecTe ¢ KiCad. OHM MOTYT OBITH
TI0JIe3HBIMHU WJIU HeT, B 3aBUCUMOCTHU OT HY)KI U OBICTPOJEMCTBUSI CUCTeMBI. Bpemsi

NOTE 3arpy3Ku 6M6IMOTEK KOMIIOHEHTOB IIPSIMO 3aBHUCUT OT UX KOJIMUecTBa B TabsmIie. Eciu
OUOIMOTEKH 3arPy>KaroTCd 0UeHb J[0JITO, YIaTUTe HeHYKHbIEe NI PeKO UCIIO0JIb3yeMble
6UO6IOTEeKH M3 00II[eN TabIUIIbI U [06aBJIISTITe UX B (JIydae HE0OXO0UMOCTU B TaOIUITY
poeKTa.

Jo6aBJIeHHE 3]IEMEHTOB Ta0THIIbI

JIJIs1 UCTI0JIb30BaHUSI OMO/IMOTEKHM KOMIIOHEHTOB, €€ CHauala HYy>KHO A00aBUTh WIM B OOIyI0 TabJIHITY,
WU B TabuIly rpoekTa. Tabymiia mpoeKTa A0 CTyITHA TOJIHKO IIPH 3aTpPy>KeHHOM daiiie IIpoeKTa.

Kacxmas 6ub1noTeKka 0/ KHAa UMETh YHUKaIbHOe HMSI.

JTO UM MOKeT OTJIMYaThCd OT UMeHH OHOIMOTeKH. 3allpelaeTcsl UCII0Ib30BaTh CUMBOJIBI IBOETOUMS "'
M KOCOY uepThl /' B F060M MeCTe YHUKAIbHOT0 UMEHU. B KayK[OM ajleMeHTe TabJIHIlbl 6HO/IHOTEK J0JDKEH
ObITH BEpHO yKasaH OyTh W/WIX UMd ¢aiyia, B 3aBUCHMOCTHM OT THUIIAa OUO/IMOTEeKH. IIyTH MOXKHO
yKasbIBaTh KaK abCOJIIOTHO, TaK K OTHOCUTEJIHHO, WM C IIPUMeHeHNeM IIepeMeHHBIX OKPY)KeHUs (CM.

CIeLYIOIIMU pasgern).

YTo6bI 6MbIMOTEKA ObLJIa 3arpy’KeHa BepHO, HY)KHO yKa3aTh COOTBEeTCTBYIOIIMI THII IIarkHa. Ha maHHbBIN
moMeHT KiCad 1oiiep>KuBaeT TOJIBKO CO6CTBEHHBIN popMaT 6UOIHOTEK KOMIIOHEHTOB.

Kpome TOTO, KaKIBIM 37IeMeHT TaOJUIlhl WMeeT II0Jie OIMCAHUS, B KOTOPOE MOYKHO J06aBUTH
JOIIOJTHUTEIbHYI0 HHGOPMAIII0 0 6ubroTeke. [IoJie ITapaMeTpOB Ha TaHHBIM MOMEHT He KCII0JIb3YeTCs,
TaK YTO €r0 COZeP>KUMOe HUKAK He IT0BJIMSIeT Ha 3arpysKy OHOIHOTEK.

e [IpuMHTEe K CBeJeHUIO, UTO AyOJMpOBaHUE YHUKAJIbHBIX HMEH B IIpefieslaX OJHOM TaOJHIIbI
HemomycTUMO. TeM He MeHee, OJTHO M TO JKe YHUKaJIbHOE HUMI MOJKET OBITH OJHOBPEMEHHO
UCII0JIb30BAHO B 00I11eli TabyuIle U B TabJIUIlEe IPOEKTa.

® JjeMeHT B Tab/IHIle ITPOeKTa UMeeT OOJIBIITHM IIPHUOPUTET UeM B 3JIEMEHT C TaKHUM >Ke YHUKaIbHBIM
HMeHeM B 00111el TabiuIie.

® JJIeMeHTHI, OIIpefiesIéHHbIe B TabyMIle IIpoeKTa, OyAyT 3amucaHbl B ¢aiin sym-lib-table, KoTopblit
XPaHUTCS B TOM JKe KaTasIoTe, UTO U OTKPBITHIM B JaHHBIN MOMEHT QariyI IIpoeKTa.
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IToacTaHOBKA ITePEeMEHHBIX OKPY>KeHUs

OmHo u3 Haubojiee MONTHBIX OCOOEHHOCTeH TabIUIlhl OHMOIHMOTEK KOMIIOHEHTOB — HCIIOJIb30BaHHE
IepeMeHHBIX OKpy)KeHUs. C MX IIOMOIIBI0 MOJKHO YKasblBaTh IIYTh K MECTy XpaHeHUs OHOIMOTeK
KOMIIOHEHTOB. HQPEMEHHLIG OKPY’XE€HUS YKa3bIBAKOTCA B ITIYyTH OMOIMOTEKH C IIOMOIIIBIO CHeLII/IaJIBHOfI
sanmcy: $\{IMSA_ITEPEMEHHOM_OKPY)KEHU\}.

ITo ymoJsryaHwIo, ITpH 3ammycke KiCad co3maroTcs ABe mepeMeHHbIe OKPY>KEeHHS:

e KIPRJMOD — coiepsKUT IIYTh K KaTaJI0Ty TeKYIETo IIPOeKTa. ITY II€PeMEeHHYI0 HeJIb3s1 U3MEHUTD.

e KICAD_SYMBOL_DIR — cofiep’KUT NIyThb K CTaHAApPTHBIM OHOIMOTeKaM KOMIIOHEHTOB, KOTOpPEIe
ycTaHaBIuBaIrch BMecte ¢ KiCad.

ITepemennyro KICAD_SYMBOL_DIR MO>XKHO IIepeoIlpefieIUTh, CO3[laB CBOIO IIEPEMEHHYI0 OKPYXKEHUs C
TaKUM >Ke MMeHeM C IIOMOIIbI0 MeHI0 HacTpoiiku - HacTpolika IIyTei..., UTO II03BOJIUT HCII0JIL30BaTh
CBOU COGCTBEHHBIE OMOIMOTEKN BMeCTO CTaHJapTHBIX, YCTaHOBJIEHHBIX BMecTe ¢ KiCad.

KIPRJMOD 1103BOJIIET XPaHUTh OMOIMOTEKH B KaTaJIoTe IIPOeKTa U He HCII0JIb30BaTh abCOIOTHRIE ITYTH
K 6rbsmoTeKkaM B Tab/IuIle IIpoeKTa (KOTOPhIe IIPH IlepeMellleHUH IIPOeKTa MOTYT MEHSATHCS).

BapnaHT bI HCITIOJIb30OBaHMA

BH6/IMOTeKH KOMIIOHEHTOB MOYKHO OIIpe/le/IITh KaK B 00Iel Tab/HIle, TaK U B TaOJIHIle 3aTPYKeHHOTIO B
TAaHHBIM MOMEHT IIpoeKTa. BUOGIMOTeK: U3 06IIel TabIUIThI TOCTYIIHBI BCEINa, a Gail caMoM TabIUIThI
sym-lib-table xpandaTCca B JoMalllHeM KaTajore I10JIb30BaTesid. Tabiuija IpoeKTa AOCTYIIHA TOJBKO It
3arpy’KeHHOTO IIPOeKTa.

IIpu UCI0JIH30BaHUU KaXKTOM U3 TaOIHI] UMEIOTCS CBOM JTOCTOMHCTBA M HeOCTaTKU. ECITU ompee/iuTh
BCe OHOIMOTEKH B 0OIEN TabiuIle, TO OHU OyAyT MOCTYIIHBI BCEINa U B JII000M mpoekTe. HemocraTkoM
3TOTO CII0CO6a SIBJISIETCS YBeJTMUeHHOE BpeMsI 3arpy3KH.

Ecmu sKe OIpeesUTh TOJIHKO HeOOXOAUMBIe OHOJIMOTEKH B TaO/MIle IIPOEKTa, TO 3TO CyIeCTBEHHO
CHUSUT BpeMsl 3arpy3KH. HejocTaTKOM 3TOTO CII0co0a SIBJISIETCSI TO, UTO HY)KHO IIOCTOSSHHO ITOMHUTH
nepedyeHb OUOIUOTEK U [06ABIATE HY>KHBIE K KQKTOMY HOBOMY ITPOEKTY.

Hawurydrimm BapraHTOM OyZieT 00 beJHHUTE [1Ba IPEAbIAYIINX U B 00111el Tab/uIle yKasaTb OHMOIMOTEKH C
KOMITOHEHTaMH, KOTOPbIe HCIIO0JIb3YIOTCI YacTo, a B TaO/IMIly IIPOeKTa 3aHOCUTh TOJIBKO HeZ0CTaloIIue
OUOIMOTeKH KOMIIOHEHTOB JIJIs1 TEKYIIETO ITpoeKTa. EMWHBIX peKOMeH/IaIThi 0 TOM, KaKie OUOIMOTEKH B
KaKyI0 TabJIITy BHOCUTh — HeT. KayKIbIli 10/1b30BaTeIb JOJDKEH PEIUTD 3TO CaMOCTOSITEIbHO, UCXO/IS U3
CBOUX IIPe/JII0UYTeHU.

3arpyska ycrapeBIINX IIPOEKTOB

IIpu 3arpyske cxeM, CO3[JaHHBIX 10 BHepeHHUs Tab/uI 6HMO/IMoTeK KOMIIOHeHTOB, Eeschema BBITIOJHUT
IIOIBITKY IIepeollpefesiuTh OHMOIMOTEKHM KOMIIOHEHTOB, CBS3aHHBIX CO CXeMOH, K OubimoTeKam,
HMeIOIMMCA B TabuIle. VeIleX BBIIIOJIHEHUS JaHHOM IIPOIie{yphl 3aBUCHUT OT HECKOJILKUX paKTOPOB:

® OpUrHHaJIbHbIE OMO/THOTEKH, HCIIOJIb3yeMbl€ B CXeMe€, OOJDKHBI OBITH OOCTYIIHBI W H€ HNMETb
H3MEHEeHUU C TeX II0P, KaK UX KOMIIOHEHTBI ObLIIH I[O6aBJIeHI>I B CXeMYy;

® Heo0X0MMO yOeJUTHCI UTO HeJ[0CTArOIie KOMIIOHEHTHI ObLIN "ClTIaceHbI" M COXPaHEeHBI B 0T eIbHOM
bubmoTeKe (rescue), a ecId 3Ta OUOIMOTEKA CYIECTBYET, YOeqUThCI YTOOBI eé cofep)KuMoe ObLIO
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00OHOBJIEHO;

® COIEeP>KUMO

WARNING

WARNING

NOTE

e KeHH/IpOBaHHOfI OHO/IOTEKH KOMIIOHEHTOB IIPOEKTa He 6y,z:;eT IIOBPEKOEHO;

B mpor1iecce mmepeoIipesiesieHUs 6MOIMOTEK, B KaTaJIore IIPoeKTa Oy/IeT CO3/[aH KaTasoT C
pe3epBHBIMU KOITUSMHU (GariyioB, KOTOPBIe II0/IeKaT U3MeHeHM0. Ho, B JIF060M CiIydae,
CIefyeT ceiaTh Pe3epBHY KOIIHI0 BCeTr0 IIpOeKTa Ha CJIy4yai, ecjI UTO-TO IIOUET He
TakK.

Omneparygd 0o "CllaCeHWI)" KOMIIOHEHTOB BBIMIOJIHAETCI AaKe ecu 3Ta QyHKITHI
OTKJIIOYeHa. JTO HEeOOXOQUMO [JId BBISIBJIEHUS IIOAXOMAIINX KOMIIOHEHTOB. He
OTMEHSIITe 3Ty OIlepalluio, MHaue IIPOIlecC IlepeolpesiesieHus OUOIN0TeK HE CMOJKET
YCIIEIIHO 3aBePIIUTHCS. Bce He0CTarOIINe WIH OIIIMO0YHbIe OUOIM0TEKH HEOOX0UMO

OyZeT II0IIpPaBUTh BPYUHYIO.

B ci1ydae, Korma nsHadabHag OUOIMOTEKA ylaJleHa U ClIaCTh KOMIIOHEHTHI He yIaéTcd,
MO’KHO BOCIIOJIb30BaThCsI KeIIMPOBAaHHON OHOIMOTEKOM [JIs1 BOCCTAHOBJIEHUS. /IS
3TOTO HY)KHO CKOIIMPOBAThH €é U [IepeMeHO0BaTh. 3aTeM, IIOMEeCTUTh 3Ty OUOJIMOTEKY B
BepX CIIMCKA HCII0JIb3yeMbIX GHOIMOTEK C IIOMOIIBI0 ycTapeBIled Bepcuu Eeschema, B
KOTOPOM eIl He UCIIO0Ib3YITCI TaOIUIThI OO0 TEK KOMIIOHEHTOB.
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Co3xaHue U pelaKTHPOBAaHHE CXEM

BBenenue

CxeMma MO>KeT OBITh IIpe/iCTaBJeHa Ha OMHOM JIUCTe WX Ha HECKOJbKUX, €CIHU IIPOEeKT [0CTaTOYHO
6OJILIIIOH.

C/I0>KHBIE CXeMbl, IIpe/[CTaBJIeHHbIe Ha HEeCKOJbKHUX JIUCTAaX, SBJSIOTCI HepapXUyYecKUMU. Bce JIHCTHI
(KayKoMy U3 KOTOPBIX COOTBETCTBYET OTHebHBIN (aiiy) cOCTaBJIIIOT eAUHBIN IIPOeKT cxeMbl B Eeschema.
Kax paboTaTh ¢ HepapXuueCKHUMU JINCTaMH OyfleT paccKa3aHo B pasfiesie MepapXudecKue JIUCTEL.

OCHOBHBIC I10JIOKEeHU I

CxeMa, paspaboTaHHas B Eeschema, sBJigeTcs He IpocTo TpadUUecKUM IIpefiCTaBJIeHHueM 3JIEKTPOHHOTO
yCTpoiicTBa. B 00IeM caydae, OHa SIBJSIETCA OTIIPABHOM TOUKOU B IIMKJIE Pa3pabOTKH M IT03BOJISIET
BBIIIOJIHSTE CJIefIyIoIlee:

¢ [IpoBepKYy aJIeKTPHUUECKUX [IPaBIJI IIP0EKTUPOBAHU [JI BBISBJIEHUS OIIIMO0K U YITYIIIeHUH.
® ABTOMatruudecKd GOpPMUPOBATH IIepeyYeHb 3j1eMeHTOB (BOM).

* OOPMHUPOBATH CITUCOK 1erneu s l'IpI/IJIO)KEHI/Iﬁ CUMYJIAITUA paﬁDTLI JIEKTPUYECKUX CXeM, TaKHUX KadK
SPICE.

° (I)OpMI/IPOBaTb CITMCOK ITerteit oJriIiepeaavy B IIPHUJIOSKEHH € TPACCUPOBKU IIe4YaTHOM I1JIaTHI.

CxemMa, B OCHOBHOM, COCTOUT U3 KOMIIOHEHTOB, IIPOBO/THHUKOB, METOK, COG/II/IHeHI/IIjl, IIMMH ¥ CEMBOJIOB
nmuTaHud. [IoMHUMO 3TOT0, MOYKHO PasMeIIaTsp 1 rpac]mquKHe 3JIEMEHTHI, TAKHE KaK BBIBO/IbI COEeHHEHHSA
C IIIMHO U, TeKCTOBHIE KOMMEHTapHuu 1 I‘pa(l)I/I‘IECKI/Ie JIMHHNH.

ITuky pa3paboTKHu

Cnuncok uenen @Hem: EH'IEMEHTDB

NevaTHasa nnaTa w

KoMItoHeHThI ,I[OG&BJIHIOTCH B CXeMYy U3 O6HOJIMOTEKHU. 3aTeM, KoIja cxemMa roToBa, COS,U;aéTCSI CITICOK ueneﬁ,

KOTOpBIf/'I II03Ke UCII0JIb3YyeTCd /i1 KMIIOpPTa Co e,/II/IHEHl/If/'I H II0CaJOYHBIX MECT B PcbNew.



PasMelieHue U pefaKTHPOBaHN e KOMIIOHEHTOB

ITouck u pa3MeNnieHne KOMIIOHEHTA

YTo6bI [06aBUTH KOMIIOHEHT Ha CXeMY, HY’KHO Ha)kKaTb KHOIIKY :I;:v- . lraI0T0BOE OKHO I103BOJISIET HAWTHU

Hy>KHLIfI KOMIIOHEHT II0 KMEHH.

Boibop EoMnoHeHTa [zarpusedHo 2

mmnth:|
¥ -- WcTopua --
B 7400 [ Quad nand2 ]
B 7402 [ Quad Morz ]
¥ Tdxx
B 7400 [ Quad nand2 1
B 7402 [ Quad Mor2 1]
74469
T4AHC1GO4

T4AHC1G14
T4CBTLY3861

[ inverting buffer with Schmitt trigger. I

T4AHC1G14

OnucaHue
inverting buffer with Schmitt
trigger.

x COTMEHINTL {5 oK

Juasnor BeI6Opa OTQMIBTPYeT KOMIIOHEHTHI II0 MMEHU, KIYeBhIM CJI0BaM MJIM OIIHMCAHUI), COIIACHO
3aI1Ipocy, BBeJleHHOM B TEKCTOBOe I10J1€e. /[71s1 60Jiee THOKOI0 II0MCKA MOYKHO HMCII0JIb30BaTh CIIelalIbHbIe
GMUILTPHI:

¢ IMMaGJIOHBI: UCIIOJIL3YUTe CUMBOJIBI ? M * UTOOBI yKasaTh 'JIH0O0H CHMBOJI' U "MHOKECTBO JIFOOBIX
CHMBOJIOB", COOTBETCTBEHHO.

e MeTKH: eI B OIIMCAHUM 3JIEMEHTOB OMOIMOTEKM MM B KJIIOUEBBIX CJI0BAX COJEprKaTcs METKU B
¢opmare "Key:123", MOKHO BBIIIOJIHUTH OTHOCHUTEIBHBIN IIOUCK 110 HUM Habpas "Key>123" (60JibIi1e)
nm "Key<123" (MeHbIIe). K uniciry MOYKeT ITPHUOaBJIATHCSI OLUH U3 (JIeYIOIUX He YYBCTBUTEBHBIX K

perucrpy cyoPuKcos:
p n u m k meg g t

1012 107 106 103 103 108 10° 1012



ki mi gi ti

210 220 230 240

¢ PeryJ/isipHble BBIPa>KeHHS: eC/IM MMeeTCsI OIIBIT PAO0THI C Pery/IIPHBIMU BBIPaKeHUSIM, TO UX MOXKHO
IIPUMeHATh ToXKe. Hcrosb3yeTca dopMaT peryysipHBIX BhIpakeHUE wxWidgets Advanced Regular
Expression style, mof06HBIN peTyJIIpHBIM BhIpaskeHUsIM Perl.

HPE)KILE YEM PaACIIOJIOKUTH KOMIIOHEHT Ha CXeMy MOKHO €ro BpaliaTb, OTPpa’kaTb U pPeaaKTHUPOBATbH
3HaueHUs II0JIEH C IIOMOIIBI0 TOPAYHX KJIaBHUII WJIM KOHTEKCTHOI'O MEHIO. ITHU XKe oIrreparmry MOKHO
BBITIIOJIHUTD U ITOCJIE€ PACITOJIOKEHMA.

Tak BBIIVIATUT KOMIIOHEHT B ITPOITeCCe PACIIOJIOKEHUS:

[ interf_u /1 CAtmpdinterf_ul

@ain Mpaeka MpocmoTp PasMecTuTe HacTpodkw  WHCTpyMeHTel  CnpaBka
Ov N T = : E m Uz > il 1 S
&D & oo & e R [ 5] | 38 B¢ i oo | G 2 14 5l
o C MREACREIS IR =SV S
o . dipsackets:DIP-24_300
o —UL e na s R E
o T O - V9
%. .Esl"" D4 O L€ S L b e TS0
-] ..ﬂ.3=1 DS o mone i o 1
RE . .. BE—LZ LE s g L T -
e Pt S v ... S 1 1. SN - H T,
AN R STz s |
] LR PR RS 5 o - S 3 - T P
\EMCCE L g MR- M3 | e
- . I A . /
B oodipsecretmIP-Z0_300
NE o g Med St | pong q
B o e MBLE FL lpag
. TR T q
. o MAE B
) TS E3 | panin
. CoMELE oy p 4
. Lo wE2
) R L P i EE 4 N
_ oo Mall L
— e
0bo3Ha4eHne 3Ha4eHne KoMnoHeHT OpuriHan BubnuoTeka Mocag.mecTo OnwucaHwne KnoYeswle cnosa
u? 7400 7400 74L500 TAxx <HeW3BecTHO= Quad nand2 TTL nand2
3arpyska 3aeeplueHa.. Z 1,38 ¥ 187,96 Y 101,60 dx 187,96 dy 101,60 dist 213,66 MM NobaBnTh KOMAOHEHT
CHMBOJIBI INTAHUA

CHUMBOJI TIMTAHUS TIPeJICTaBJIsIeT U3 cebsd KOMIIOHEHT (BCe CMMBOJIBI ITUTaHUSA COOpaHbBI B OUOIMOTEKe
“power”), IO3TOMYy €r0 MO’KHO [00aBUTH C IIOMOIIBI0 [Ha0Ta BhIOOpPA KOMIIOHeHTa. Ho, Tak KakK 3TH
CHIMBOJIBI [I06aBJISIOTCS YaCTO, CYIIIECTBYET OT/e/IbHEIH HHCTPYMEHT == . ITOT MHCTPYyMeHT aHaJIOTHUeH

oo 6aBJIEHUI0 KOMIIOHEHTA, TOJILKO CIIMCOK COCTOMUT M3 CUMBOJIOB IIUTaHUSL.

PegaKTHpOBaHUE Pa3MeIéHHBIX KOMIIOHEHTOB

PeakTpOBaTh KOMIIOHEHTHI MOKHO IBYMs IIyTSIMHU:

° Pe,/‘laKTI/IpOBaHI/Ie CaMOI'o0 KOMIIOHEeHTa: IIO3UIHs, OpHEHTAaIlud, BBIGOp YaCTh B COCTaBHBIX
KOMIIOHEHTAaXx.

° Pe,IIaKTI/IpOBaHI/Ie O/THOTO U3 I10JIer KOMIIOHEHTa: 0003HaueHUe, 3HAUEHUE, II0Cag0o4YHO€e MEeCTO M T.[.

Kak TOJIbKO KOMITOHEHT GBI pa3MeIrieH, MOKHO 3a/laTh ero 3HaueHHe (B YaCTHOCTH [IJIT Pe3UCTOPOB,
KOH/IeHCaTOPOB U TJI.). HO He CTOUT cpa3y yKasblBaThb HOPSAKOBBIN HOMep B 0603HaUeHUH UM HOMED
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yacTH (KpoMe cCiIy4as, KOITA HY)KHas YacTb BBIOMpaeTcs BPYYHYI0), TaK KaK 3TO BBIIOJIHSETCS
aBTOMAaTHUYECKH C TTOMOIILI0 QYHKITHH 0603HaYeHUS.

HN3MeHeHHe KOMIIOHEHTAa

JUI1 M3MeHeHHs] KaKOTO-HHOYJb CBOMCTBA KOMIIOHEHTA PACIOJIOXKUTE Kypcop Haj HUM U 3aTeM
BBITIOJTHUTE:

¢ /IBOMHOMU I1Ie/TUOK JIEBOU KHOIIKOM MBIIIH [JI1 BEI30BaA PeLaKTOpa CBOUCTB KOMIIOHEHTA.
e JlleiMOK IIPaBOM KHOIKOM MBIIIN JJI1 BbI30Ba KOHTEKCTHOTO MEHI0 U BBIGOP OJJHOTO W3 BAPUAHTOB:

IlepemectuTh, OpHEHTHUPOBATS, [IpaBUTh, VYIaIUTE U T.1,

HN3MeHeHHe 3HAYECHUS II0JIeH

MO>XHO U3MeHITh 3HaUeHUe, II03ULTHIO, OPHEHTAIHI0, pa3Mep TEKCTa U BUIHUMOCTDb TI0JIeH:

¢ /IBOMHOM I1Ie/TUOK JIEBOU KHOIIKH MBIIIIM Ha TEKCTOBOM I10JI€ [JI1 Hayasla pefakKTUpPOBaHUs.
¢ Jlles;MOK IIPaBOM KHOIIKOM MBIIIN [IJI1 BBI30Ba KOHTEKCTHOTO MEHIO0 U BBIOOP OLHOM M3 KOMaH[:

Ilepemectuts, IlIoBepHyTE, [IpaBUTE, YIAIUTE U T.1.

YTOGBI ITOJYUUTEL GOJIBINE OIITUM WJIM eCIH HY>KHO J06aBUTH IT0JIs, BHIITOJTHUTE ABOMHOM INETUOK IT0
KOMITOHEHTY JIJI1 BLI30Ba TUAJIOTa PeIaKTHPOBAHMUS CBOMCTB KOMITOHEHTA.

CBolcTBa KOMNOHEHTA

KoMnoHeHT Moma
YacTs Fopu3. BeIpaBHUBaHWE BepT. BEIpaBHUBaHME
Wrn 3HaqeHne ERE BELE
OBboaHa4eHne EHT| EHT
N Obosraueke ® Lentp ® Lewp
@® o 3Ha4veHne 8MHz Brpaeo Beepx
Mocag.MecTo discret:HC-18UH
+90 LloKyMeHTaLMA
180 BuonmocTe CTine:
90 & Mokaszats @ HopmansHo
Kypcue
3epKankHo MosepHyTb

@ HopmansHo Meny#upHBIA

MoAy#WPHEIA KypcuB

OTpameHne —
e — Mma mona:
3Ha4yeHKe nona
MMA KoMnoHeHTa x1
CRYSTAL |
TecT Bribop
PaaMep|1r7?8 | ram
BpemeHHaA MeTKa LobasuTe none
|32307EC0 Moa.X {0,000 [ 1am
Moz.Y |5,080 [ rama

CBpoCUTL YCTaHOBKI

x OTMEHUTE @ OK

Kakmoe Iosle MO’KHO II0Ka3aTh HUIM CIIPSITaTh, OTOOPAsUTh TOPHU30HTATHLHO HJIM BepPTHUKAILHO.
VKa3aHHasi II03UITUS BCeI7ia COOTBETCTBYeT HOPMAaIbHO PACII0JI0>KeHHOMY KOMITOHEHTY (6e3 IT0BOPOTOB U
OTPaKEHUsI) ¥ OTHOCUTETHHO TOUKU ITPUBSI3KH KOMITOHEHTA.

Omrug “COpoCUTh YCTAaHOBKU” yCTaHaBJIWBaeT OPUEHTAI[UI0 B HOPMaJIbHOE II0JIOKeHHe U cOpackIBaeT
CBOMCTBA, pasMep U II03ULTHI0 [JI1 KK 0ro 11011, Ho IIpU 9TOM, 3HaUeHU I10JIei1 He U3SMEHSIOTCS, TaK KaK
9TO0 MOJKET PaspyIlMTEL CXeMY.
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HpOBO].IHI/IKI/I, OINHBI, METKH, CHMBOJIBI IINTAHHUA

BBegenuve

Bce 9TH ajleMeHTHI YepUYeHU MOYKHO J06aBUTH C IIOMOIIbI0 HHCTPYMEHTOB Ha IIPaBO ITIaHeJIH.
BOT 3TH 3/1eMeHTHI:

¢ TIpoBOAHMK: 60JIHIIIMHCTBO COeNUHEHNN MKy KOMIIOHEHTaMMU.

* IITuHb: rpadpuUecKoe COeTMHEeHNE METOK IITNHEI.

¢ T'padudeckuie JUHHH: YepUueHUe rpadUyecKUX 3JIeMEHTOB.

e CoeguHEHU: CO3[laHMe COeJUHEeHU MeXXIY IlepeceKarIMMICA IIPOBOSHUKAMI WX IIIMHAMU.

* BBOJ LIMHBI: CJIYKUT JJI1 COeUHEHUS IIPOBOJHUKA C IIIMHOM.

* MeTKHu: /151 0003HAYEHUS UJIH CO3aHUs COeTUHEHUN.

¢ I106a/JbHBbIE METKH: [JI51 COeTUHEHUY MeKTy JTMCTaMHU.

¢ TekcT: IyIs1 KOMMEHTapreB U HaIIVCe.

e @ar "He moaxIro4deHo": 17151 0603HaUeHUS BHIBOIOB, KOTOPBIe He HY)KHO HH Ky/[a ITI0TK/II0YaTh.

° I/Iepapxuqecmifl JIMCT ¥ €r'0 BBIBO/IBI IJIA ITOAK/IFOYEH .

CoeTUHEHHS C IOMOIIBI0 IIPOBOTHHUKOB H METOK

ECTh 1Ba IIyTH JIJI1 CO3[[aHUSI COEeTUHEHUST:

* JIpOBOJHHUK OT BEIBO/IA K BEIBOI,.

® MeTKH.

Crreyrortiee n3obpakeHHe ITOKa3bIBaeT 06a MeTo/1a:

Bam7 ELL LD _&a ]
otz o7, YT (T P D
c ALl .. 22
N a2 _BIT7 g [o° =+
s[5 PE+ 21
o [ 112 BUST+ EIT6 8 [ “ /
K13 ACK 20
i TR BITS 7 1o ° /
gl I 14 o)
N T L BITé 6 1o ~
plHLT BIT4 14 O
n[G13 B3 BITS 5 Ta N
p L F12 BITZ | SLCTIN- 17 o
A i BIT2 4 T X
plFll SLETIN= IMIT= 16 o)
o[ 013 ERROR- BIT1 2 1o e
pLE12 INIT- L ERROR- 15 o
ol o1z BITD BITO 2 1o A
ne LELLS, -+ AUTOFD= 14 [~
—— wolROBE L 1. [2-
D DBZSFEMELLE AT
connect:DB25FC
IIpumeuanue 1:

MecTo “KOHTAKTa” METKU — HIDKHUM JIEBBIM Kpail e€ 11epBoro CMMBOJIa. ECJTM MeTKa He ITIOAKJIF0YeHa, 3Ta
TOYKa 0TOOpakaeTcs B BHJe MaJIeHBKOI0 KBagpara.
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JlaHHas TOYKa J0/DKHA pacliojiarathCsd Ha MPOBOJHUKE WM HaKJIaJbIBaThCd Ha KOHeI| BHIBO/IA, UTOOBI
MIPUHSITH BUJT IT0TKTIOUEHHO M.

IIpumeyaHue 2:

L OGp&BOBaHI/Iﬂ COeJUHEHNs, CerMEHTBhI OOJDKHBI IIOAK/IIOYUAThCAd KOHIaMH [APYyr K APYyry WIH K
BEBEIBO/IaM.

HpI/I IIepeceyeHU (ecrm IIPOBOAHUK IIPOXOOUT HaA BBIBOJAOM, HO HE€ COeOIUHAETCA C €I0 KOHHOM)
CoOeIMHEHHE He CO3MaeTcCd.

IIpumeyaHue 3:

HepeceKa}omHec;{ IIPOBOJTHHUKH CaMH II0 cebe He coeqUHSAOTCA. MX HY>XHO COeIHUHATH ABHO, C IIOMOIIIBI0
TOYKH COeJHNHEHUs, €C/IH 3TO H906X0,Z[I/IMO.

Ha mnpenpinyiieM H300pa)keHUM II0Ka3aHO CJIy4yal, KOIZa UCIIOJBL3YIOTCI TOYKU [JId COEeNUHEeHUS
(IIpOBOHUKHU ONK/IIOUEHHBIE K BEIBOIaM 22, 21, 20, 19 komrioHeHTa DB25FEMALE).

IIpumeuanue 4:

Ilerrs MO>KeT UMeTh TOJILKO OJTHO Ha3BaHUe. [Ipy HasHaueHUU IBYX PasHbIX METOK OJJHOMY IIPOBOJHUKY
(W  CcoeMHEHUIO IIPOBOAHUKOB) OyfeT CcGOPMHUPOBAHO COOOIIeHHe O HapylleHWH IIpaBHII
npoextupoBaHug ERC.

CoeTUHEHMS C IOMOIIBIO IITHH

Ha CJIGII;YIOHJ,’EIZ cXeMe MHO>KeCTBO BBIBO/J 0B IIOAKJ/IFOYEHO K IITIHE.
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CursaJjibpl HINHBI

[IT¥HEI I03BOJIAIOT IPYIIIIMPOBATh LIEIIN B CXeMe [IJIS1 YIIPOIeHUs CJIOKHBIX IIPOeKTOB. OHU UepTsTCA C
IIOMOIIHI0 MHCTPYMEHTA CO3JaHUs IIMH, & UMEHYIOTCS C IIOMOIIBI0 METOK, TakKe KaK U IIPOBOSHUKU. B
KiCad Bepcuu 6.0 1 60J1ee II03MHUX €CTh [Ba BU[A IITMH: BEKTOPHBIE U IPYIIIIOBEIE.

BeKkTOpHBIE€ NIUHBI — 3TO COBOKYITHOCTH CHUTHAJIOB, HAMMEHOBAHUS KOTOPBIX HAUMHAIOTCI C OOIIEro
npedrKca U 3aKaHUMBAKTCA HOPSIKOBBIM HOMEPOM. BEKTOPHBIM IIIMHAM IIPHUCBaUBAalOTCI UMeHa BUA
<PREFIX>[M..N], 1me PREFIX —mpeduKC, COOTBETCTBYHOIIUN IIpaBWIaM HMEHOBAaHUA METOK, M —
IepBBII HOMEP B BUIe Ccypdurca, N —IOOCIETHUN HOMEpP B BHUIe cydduxca. Hampumep, ImHa
DATA[O..7] cocrouT u3 curHasoB DATAO, DATA1 U Tak fmasiee 1o DATA7. He mMmeeT 3HaueHUS B KaKOM
TIOPSIIKe yKa3aHbl M U N, HO OHU He JJ0JDKHBI OBITh O TPUIlaTETbHBIMHU.

I“pylmom,le IIAHBI — 3TO COBOKYIIHOCTH OJHOTO HWJ/IM HECKOJIbKUX CHIHAJJIOB /U BEKTOPHBIX IITHH.
IPYHHOBBIE IMMHBI MOT'YT 06’Be,E[I/IHHTb B cebe CBsI3aHHBIE CUTHAaJIBI, faKe eCJIM OHX MMEIOT Pa3/InYHEBIE
nMeHa. Takue IIHbI HCIIOJIB3YIOT 0COOBIM CHHTAaKCHUC METOK:

<OPTIONAL_NAME>{SIGNAL1 SIGNAL2 SIGNAL3}

CurHasIbl TPYIIIBl IIEPEYHC/IIOT BHYTPH OQUIYPHBIX CKOOOK ({}), pasmessii CHUMBOJIOM IIpobesa.
HanMeHOBaHMe TpPYIIIBl YyKasblBaeTCd Ilepe]; OTKpBIBAroOIleMcsd GQUIYpHOM CKOOKOM, HO OHO He
obs13aTesrbHOe. ECmi Ipyminia He MMeeT MMeHHU, IIelld Ha IIeYaTHOM IIaTe II0JIydaT MMeHa CHUTHAJIOB,
yKasaHHBbIe B IpyIiie. ECIM >Ke TpyIiria UMeeT UM, TO 3TO UMs OyZieT 06aBIeHO K UMeHHU CUTHasla B BUJe
npedrkca, OTIeJIEHHOTO TOUKOM ( . ).

Harpumep, mmiHa {SCL, SDA} MMeeT [jBa CUTHaJIa. B CIIVICKe Iiellel 3TU CUTHAJIBI OyAyT yKasaHbl Kak SCL
u SDA. A myg mmHBL USB1{DP DM} OymyT copMHpOBaHEI Ileld C MMeHamMu USB1.DP um USB1.DM. B
IIpOeKTaX C OOBEMHBIMM IIIMHAaMM, KOTOpble IIOBTOPSIOTCA Ha HECKOJbKHUX JIMCTaX CXEeMBl,
UCII0JIb30BaHMe IPYIIIIOBLIX IIIMH CIKOHOMUT BpeMs.

['pyIoBhIe IIIMHBI TAK)Ke MOT'YT BKJIIOYATh B cebs BEKTOPHBIe IMIMHEL. HarmprMep, miiHa MEMORY{A[7..0]
D[7..0] OE WE} cOIep>KHUT KaK BEeKTOPHBIE IIMHBI, TAK W O0OBIYHBIE CUTHAJIBL, a B pe3y/bTaTe Ha IIJIaTe
OyIyT I10JTy4eHbl TaKUe CUTHAJIBI Kak MEMORY.A7, MEMORY.OE U T.II.

[IIUHBI MO>KHO YepTUTh U COEJUHSTH TakKKe KaK U OOBIUHBbIE ITPOBOJHUKH, UCIIOJIb3YSl TOUKH IJIT
0603Ha4YeHUsI COeAUHEHUSI MeXKIy IlepeceKarollMMCs IIPOBOSHUKAMH. Kak M IIpOBOJHUK, IIMHA He
MO>KeT UMeTh HeCKOJIbKO UMEH — IIPU /[00aBJIEHUH ABYX He COBIAIAIOIIMX MeTOK K OJJHOH M TOH >Ke
mHe 6y7eT copMHpoBaHa OII6Ka ITpaBUJI IpoeKTHpoBaHus ERC.

CoequHeHHe CUTHAJIOB INUHBI
BBIBO/IBI, IIOAK/IFOUEHHBIE K OJHMHAKOBBIM CHTHaJIaM IIMKMHBI, CO€AHWHAIOTCA IIO CpeaCTBaM METOK.

HeB03MO>KHO ITO/IK/TFOYUTE BBIBOJT HAIIPSIMYIO K IITHE, TAaKHe COeIMHEHUs HTHOPUPYIoTcs B Eeschema.

Ha mipuBeiéHHOM BBIIIE IIPUMeEPe, COeTHHEHHST BHITIOJTHEHEI C IIOMOIIHI0 METOK, PACIIOJIOKeHHBIX Ha
IIPOBOJHUKAX, KOTOPhIe MOJK/IIOUeHbl K BBIBO/IaM. BBOJ IMIMHKI (0OTPe30K IIPOBOAHUKA MOJ yIJIoM 45
IPalyCcoB) BCETO JIUIIH TpaduUecKUl 3JIeMeHT U He TpeOyeTcs /I CO3aHs IOTHYeCKOH CBSI3H.

Ha IIPaKTHKe, HCII0JIb30BaHKME KOMAaHIbI ITOBTOPEHUS (ks1aBuIa Insert) II03BOJISET 3HAUUTEJILHO
YCKOPHUTE IIPOITeCC CO3qaHUsA COE,E[I/IHEHI/II;'I CJIeIYIOIIMKM 06pa30M, €CJIN I1aT BEIBOJOB COOTBETCTBYET IIary
IIOBTOpPEHHA (06BIUHO, IIpu pa60Te C TAaKKMMH KOMIIOHEHTaMHM KaK IIaMATh, MUKPOIIPOIIeCCOP U I'Ip.):
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Pacrioy10>kuTh IepByro0 MeTKY (Haripumep, PCAO)

* Hcriosb30BaTh KOMAaHAY IIOBTOPEHUS CTOJIBKO Pas, CKOJIBKO HYKHO [IJI9 CO3aHUSA BCeX CHUTHAJIOB.
Eeschema aBTOoMaTmuecku co3nact ciaenytorrie MeTku (PCA1, PCA2, ...), BBIDOBHEHHEIE 10 BePTUKAIN
U, IIPeII0JI0KUTEILHO, Ha YPOBHE OCTAILHBIX BEIBOIOB.

° Ha‘IepTHTb IIPOBOJTHUK IIO[ nepBoﬁ METKOM. 3aTeM HCIO0Jb30BaTh KOMaH/ly IIOBTOPEHHUA [JI1
Pa3MeIneHrs OCTa/IbHBIX ITPOBOTHHUKOB 110/ OCTa/Ib HBIMH METKaMU.

e Eom H606X0,I[I/IMO, PACIIOJIO>KHTE BBOABI B IIIMHY TAKKUM 7Ke o6pa30M (cHauasa PacIIoJyIoKuTe HepBBIﬁ
BBO/I, 3aTe€M OCTa/IbHBbIE C IIOMOIIbI0 KOMaH/IbI HOBTOpEHI/Iﬂ).

B meHr Hacrpoiiku/IlapaMeTphl peflakTopa CXeM MOKHO YCTaHOBUTH IIapaMeTphI
IIOBTOPEHUST:

NOTE e Jllar 1o BepTUKAIA
e [Ilar 110 TOPU30HTAIHN

e JIHKpeMeHT METKU (KOTOpasd MOKET YBEJIMUMBATHCA Ha 2, 3 WU YMEHBIIIAThCH).

OTBeTBJ/IeHHE IIPOBOJHUKOB OT IITHHBI

VHCTpyMeHT OTBEeTBJIEHHS II03BOJIIET OBICTPO CO3ZaBaTh IIOAK/IIOYEHHEe IIPOBOJHKKA K IIKMHE [JId
CUTHAJIOB IIMMHBL. UTOOBI OTBETBUTH CHUTHAJ OT IIIMHBI HOXKMUTE IIPAaBOM KHOIIKOM MBI Ha IIMHE U
BbIOepuUTe OTBETBUTb MPOBOLHUK OT WMHbI. TakyKe, MOYKHO BOCIIOJIb30BaThCA TOpgYell KIaBUIEH (110
YMOJIYaHHUIO0 D) IIpH pacIIoJIOKeHHWH Kypcopa Haf IIMHOMU. /laslee B MEHIO MOJKHO BBIOpAaTh CUTHAJI I
OTBETBJIEHUSI.

ITocste BhIGOpA CUTHAIA IIMHBL, C IIOMOIIBI0 MBI HY)KHO yKasaTb MECTO PacloJIOKeHUsS MeTKH.
HHCTPYyMeHT OTBeTBJIEHUS aBTOMAaTHUUeCKH CO3/[aCT BBO/I IIPOBOTHUKA B IITMHY U TPOBOTHUK OT BBO/IA /10
MeTKHU. [locje pacmoJsiosKeHUsT MeTKU Ha CXeMe, YepueHHe IIPOBOJHHMKA He 3aKaHUMBAeTCs, MOYKHO U
JlaJIbITle BeCTH ITPOBOTHUK (HAIPHUMeEDP, K BBIBO/IY KOMIIOHEHTA) WJIM 3aBePIIUTh ero, Kak Py 00bIYHOM
YyepueHUU TPOBOHUKOB.

IIceBJOHUMEI IIUH

IIceBJJOHMMBI IIIMH — 3TO SIPJIBIKH, IT03BOJISIIONTHE PaboTaTh C 06 bEMHBIMU TPYIIIIOBBIMU IITMHAMU 6GoJiee
adppexTHBHO. OHU I103BOJIIIOT 3aaTh KOPOTKOE MM JIJI1 IPYIIIIOBOM IIIMHEI (IIepeyHs CUTHAJIOB) U 3aTeM
HCII0JIb30BATh ero IIpH 0603HaUYeHUH IIIMHEI Ha CXeMe, BMeCTO IIepeUrCIeHHUs CUTHAIOB.

YTO0G6BI CO3/ATh IICEBIOHUM OTKPOUTE TUATOTOBOE OKHO [CEBAOHNUMb WWH Uepe3 MEHI0 NHCTPYMEHTHI .
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MNceBgoHumel WdH

McepooHWMBI CUrHans
USB (aguarium.sch) DP
DM

MimA nceppoHKMa MmA clurHana

UsB

NobaeuTh MepermeHoBaTh ¥OanuTe NobaBuTh MepenmeHoBaTL YOanuTh

% OTMEeHWUTE 'QEI Ok

UM 1ceBAOHUMMA [OJDKHO COOTBETCTBOBATH TpPeOOBAaHUAM UMEHOBAaHUS MeTOK. C IIOMOIIBIO
JTUaJIOTOBOTO OKHA MOYKHO T00aBJISITh CUTHAJBI UM BEeKTOPHBIE IIMUMHBI K IICEBAOHUMY. [[JI1 9KOHOMUU
BpeMeHU, MOKHO BBO/IUTH WJIU BCTABJIATH CUTHAJIBI W/HUJIU [IMHBI Yepe3 IIpo6esi, OHU OyAYT pasfiesleHbl U
Io0aBJeHBl II0 OTHeJHLHOCTH. Ha IIoKasaHHOM IIpuUMepe OIIpefesiéH IICeBJAOHUM C HMeHeM USB,
cofieprKalmy curHaisl DP, DM 1 VBUS.

Ilocite co3maHuUs IICEBIOHHMA, €r0 MOJYKHO MCIIOJIF30BaTh B METKaX TPYIIIIOBBIX IIMMH, BCTaBJIAI MMA
IICeBIOHMMA BHYTPU QUIYPHBIX CKOOOK BMECTO IIepeuHsl CUTHajoB: {USB}. JTa 3alluCh 5KBUBAaJIEHTHA
meTKe {DP DM VBUS}. MO>KHO 00aBUTh MM IIIUMHBI B BUe npedukca: USB1{USB}, B pe3ysibTaTe 4ero
IIeIry IojydyaT MMeHa Tuiia USB1.DP U T.J., KaK OIIMCAHO BBIIIe. /I CJIOJKHBIX IIIMH, KCII0JIL30BaHUe
IICEBJJOHUMOB II03BOJII€T 3HAUMUTEJbHO COKPaTUThL MeTKH NIIMH Ha cxeMe. Hy)KHO IIOMHUTB, UYTO
IICEBJOHUM — 3TO0 BCeT0 JIUIIIb IPJIbIK, COKpallleHUe, ero MM He II0IIa/leT B CIIUCOK IIellei.

IIceBJJOHMMBI IIIMH XPaHATCI B datiye cxeMsbl. JIF060H IICeBIOHUM, CO3JaHHbIM Ha TEKYIIIEM JIKCTE CXEMBI,
OyeT AOCTYIIeH B JIFO60M IPYTOM HePapXHUUeCKOM JILCTE TEKYITETO ITPOEKTa CXEMEI.

IIIiHEBI c 60/1€€ YeM OHOM MEeTKOM

B KiCad Bepcuu 5.0 u Gojlee paHHHX HOITYCKaJIOCh COeQWHEHMe IIMH C PasIMYHBIMU MeTKAaMH, YTO
MIPUBOIWJIO K OOBeIWHEHWI) CHUTHAJIOB 3THUX INMH IIPHU CO3TAHWM CITHCKa Ilerneid. Takoe moBemeHUe
Terepk 3arperrieHo B KiCad Bepcu# 6.0, Tak Kak OHO He COBMECTHMO C TPYIIIIOBBIMU IITTHAMU U IIPUBO/IUT
K ITpo6eMaM IIpy GOPMHPOBAHUHU CITHCKA IIeTIeH, TIOTOMY YTO MMsl, KOTOPO€e CUTHAJ IIOJIYUYHUT B UTOTE,
CJI0’KHO IIPeIyTa/iaTh.
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IIpH OTKPBITUH IIPOEKTa, B KOTOPOM MMEETCs COeJUHeHHe IIINH C pasJIMYHbIMU MeTKaMH, B I10CIeJHUX
Bepcusx KiCad, 6yzeT ITokasaHo MaJIoT0OBOe OKHO MHUTPAIUH IIIMH, KOTOPOe IIOMO’KeT 0OHOBUTDH CXEMY
TaK, YTOOBI Y KaKI0H IIIMHEBI 0CTasIach TOJIBKO O/JHA MeTKa.

Murpagusa wuH

Tekyllan cxema MMeeT Kak MUHMMYM 0OHY LWKHY € HECKONBKUMK METKaMK.
3To Beo gonycTuMo B Npegbigyliux Bepcuax KiCad, Ho celiqac 3To
JanpeLleHo.

YKaMMWTE HOBOE UMA ONA KA A0M U3 CAedyLLK WWH.
MpeonoXeHHele KMeHa chopMUpOBaHL] Ha OCHOBE METOK, MOOKTKYEHHLIX K
LIMHE,

NuecT MNpobnemHble METKK Hoean meTk: CTaTyc
¥[1..3]. X[2..5]. Z[4..7] ¥[0..0] OBHoBNEHO

O A T S

I'Ipep,naraemc-e HOBOE KMMA:

A[D..0] - MpUHATE MMA

ok

JUUId KasKImoro coeMHEeHUd IIIHMH C HeCKOJIbKUMU MeTKaMU HY>XHO BLIﬁpaTb KaKyI0 U3 METOK OCTAaBHUTh. C
IIOMOIIILI0 BBIIIaZaroIlero MeH MOXKHO BBI6paTB OOHY U3 IIPUCYTCTBYIOIIIHUX B CXeMe€ METOK HJIM BBECTH
HOBO€ 3HaUE€HHE CaMOCTOATEJIBHO.

HO/IKJIIO‘IEI—II/IG CHMBOJIOB ITHTaHMA

Ecyii BRIBOZBI IMUTAHUS KOMIIOHEHTa BUAMMSBI, TO OHHU [JOJDKHBI ITOJK/IHOUATHCS TakkKe KaK U JIIOObIe
IpyTHUe BBIBOZEI.

Taxvie KOMIIOHEHTHI KaK JIOTHUeCKHe 3JIeMeHThI WJIM TPUITEPHI MOTYT UMETh CKPBIThIE BBIBO/BI IIMTAHUS.
C HUMH HY>KHO paboTaTh aKKypaTHO, IIOTOMY YTO:

* KHUM HeJIb3s [IOJK/II0OUNTE IIPOBOJHUKHY, TaK KAK OHU HEBUIUMBEI.
® IX MMeHa HeH3BeCTHHEL.

BoJjiee Toro, He CTOUT aejaTb UX BUAUMBIMK M CO€IHUHATH KaK 0OBIYHEBIE BBIBO/bI, TaK KaK CXeMa IIpH
3TOM CTAaHOBUTLCI HEUMTAaeMOM U He COOTBETCTBYET 06H_II/IM PEKOMEH/IAITHSM.

YTOGHI CKPBITHIE BHIBOABI CTATM BUAHBL, HY)KHO YCTAaHOBUTL IlapameTp [lokasaTb
NOTE CKpbITbie BbIBOAbL Yepe3 MeHIo HacTpotiku/IlapaMeTphl peJJakTopa CXeM HJIH C IIOMOIIBI0

KHOIIKH :[;}- Ha JIeBOM IIaHeJI HHCTPYMEHTOB.

Eeschema aBTOMaTWueCKd COefWHSET HeBHMHMble BBIBOJBI IIUTAHUA C OJHOUMEHHBIMU CHUJIOBBIMU
JUHUAMU. ECIM HY)KHO HX TOAKIKYUTL K JIMHUSAM C JPYTUMH HUMeHaMu (Hanpumep, "GND" mig
KoMIIoHeHTOB TTJI-storuky, a "VSS" g KMOII-KOMIIOHEHTOB) — UCIIOJIb3YUTE CUMBOJIbI ITUTAHUS.
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He PEKOMEHAYETCA HCIIOJIb30BATh METKH [JI1 CO€OHHEHMsS BBIBOOOB IIMTAHMSA. OHU HMEKT TOJIbLKO
JIOKaJIbHYIO 06s1aCTh ,ILEIZCTBHH 1 He COeJUHAIOTCA CO CKPBITBIMH BBIBOIaMH.

Ha PHUCYHKE HIM Ke ITI0Ka3aH ITPHUMeP II0 JK/IIIFOUEHHA CHMBOJIOB ITHTaHH .

PWR_FLAG

VCC

Cé ChH Ch C1i
o 47uF Ll L7uF ] 47uF L L7uF
discret:CP& discret:CP& discret:CP& discret:CP&

% » &

D> e X LU\ VI

_|.

=
i

PWR_FLAG

B sToM nmpuMepe 3emiid (GND) coefjriHeHa € BEIBOZOM ITUTaHud VSS, a cuMBoJI ItuTaHusg VCC coeUHEH C
VDD.

3mecy BUAHO ABa ¢ara PWR_FLAG. OHHM yKasbIBalOT Ha TO, YTO 06a cuMBosia nuTaHusi VCC u GND
TIOAKJIIOUEHBbl K UCTOYHUKY IUTaHUA. be3 3TuxX ¢uaroB, IIpU IPOBepKe 3JIeKTPUYECKUX IIpaBU, OyreT
IoKa3aHOo coobiieHue: ITpedynpescdeHue: CUMBO/bl NUMAHUS He 3ANUMAHbL.

Bce 3T CUMBOJIBI — KOMIIOHEHTHI OHOIMOTEKH ~  power'".

djar * "He moaxk/roueHo"

3TH CHUMBOJIbI OYeHb II0JIe3HBl IIPU KOHTPOJE CXeMbl C IIOMOIIbI0 3JIeKTPUYECKHUX IIpaBMII
IIPOeKTHpoBaHUs. C UX IIOMOIIIHI0 MOJKHO YKa3aTh YTO BBIBO/IBI OCTaBJIEHBI 6€3 CoeJTHeHU HaMepeHHO.

Taxk, eyt BEIBOJBI HY)KHO OCTaBUTh He IIOKJ/IIOUYeHHBIMHU, PACIIoJIoKUTe ¢uiar "He ITOAK/IFOUEHO" HAa UX

KOHIaX C IIOMOIIbI0 MHCTPyMeHTa M . OTH CHUMBOJIbBI HHKaK He BJIMSIOT Ha CO3flaBaeMbIM CIIHCOK

COeTMHEHUN.

YepTesxKHbie 3JIEMEHThI

TekcTOBBIE KOMMEHTapHHU

Mo>keT ObITh I10JIE3HBIM ([JIsI YTOUHEHUM B CXeMe) pasMellleHre II0SICHEHUU B BHUJle TEKCTa WA PaMOK.
I .
TexcToBBIe 110J14 (KHOIIKA T ) ¥ rpa¢uIecKre TMHUH (KHOIIKA 1 }) Ipe/iHAa3HAYeHBI /I 3THX IieJIeH, B

OTVIMYMH OT METOK U ITPOBO/THUKOB, KOTOPEIE CIIY>KaT JJIA CO3IaHMsA COE,I[I/IHeHI/IfI.

BI[eCB IIpeacTraB/IeH IIPUMEDP PaMKH C TEKCTOBBIM KOMMEHTapHUeM.
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BoccraHOoB/IeHHUE KIIITHPOBAHHBIX KOMIIOHEHTOB

ITo ymosyaHuio, Eeschema sarpykaeT KOMIIOHEHTHI M3 OHMOJHMOTEK COIVIACHO IIOPSIAKY HAaCTPOeHHBIX
OyTed. ITO MOXKET CO3[[aTh ITPOOJIEeMBI IIPU 3arpy3Ke CTaphIX MPOEKTOB: eC/IM KOMIIOHEHT OHOIHMOTEKH
HM3MEeHMJICS C MOMeHTa HCII0JIb30BaHUs er0 B IIPOeKTe, TO OH Oy/jeT aBTOMaTHYeCKH 06GHOBJIEH 10 HOBOH
Bepcur. OOGHOBJIEHHBIN KOMIIOHEHT MOKET HMMeTh APYyrHe pasMepbl MM OPHEHTAIlUI, YTO B CBOXO
o4epelb UCIIOPTUT CXEMY.

[Ipy coxXpaHeHUU IIpOeKTa PSA0M C HUM CO3/LaeTcs KiIII OHOJIMOTEKHM KOMIIOHEHTOB, B KOTOPOM
COXPaHSIOTCI BCe HCIOJIb3yeMble KOMIIOHEHTBL. IJTO II03BOJIIET PACIPOCTPaHATH IIPOEKT 6e3
TIPeI0CTaBJIEHMS BCEX HCII0J/Ib3yeMbIX OHOINOTEK. ECTi TpH 3arpysKe IIpoeKTa KOMIIOHEHT CYI[eCTBYeT B
o6oMx 6UOIMOTeKaX, KAIMPOBAHHOM U cucTeMHOMU, To Eeschema BBITTOJTHUT MOUCK KOHQIMKTOB MEXTY
HHUMU. Bce HaiiieHHbIE ITPO6IeMEI GyyT IT0OKAa3aHbI B TAKOM IMAJIOTOBOM OKHE:!

Mok IWHUE CN3cedHuUAa npoekTa

Moxoxe 3TOT NPoekT BelN COENaH C MCNONL30BAHUEM CTapbix BUBNMOTEK KOMMOHEHTOB CXEMBI.
[nfA HekoTopLIX YacTed MoxeT NoTpeboBaThcA NEpeKoMMNOHOBKE B OPYroe MMA CMMBONE U HEKOTOPLIE
CUMBONEl OoN#HE BEITE “cnaceHsbl” (KNOHWPOBaHEl MW NEpeMMeHoBaHEl) B HoBol BubnuoTeke.

CnegywwWe M3MeHeHWA pEKOMEHOYHOTCA ONA Toro, 4700kl 0BHOBUTE MpoOEKT.

CHMBONLI ONA 0DHOBNEHWA:
MNpUHATE Clmeon OeRcTBNE

= n} Cnactw D kak D-RESCUE-test_kicad

JK3eMNNApbl 3TOrC CHMEONA:
‘BoszHaqeHne | 3HaqeHne

D? D
K3lWMpoBaHHAA 4acThb: YacTe bubnuoTekwm:
(i (| £ [
Bonkle HUKOrOa He NoKas3elBaTh % OTMEHWUTE | @QK |

55



W3 jaHHOTO IIpHMepa BUAHO, UTO IIPOeKT U3HaYaIbHO UCII0JIb30BaJI U0/ C KATOLOM BBEpXY, HO Telleph B
OHMO/IOTEeKe OH PaCIoJIoyKeH KaTo oM BHU3. Takoe N3MeHeHIe paspylmT npoekT! Ecii HaJkaTh KHOIIKY
OK, crapbIii KOMIIOHEHT OyZleT COXPaHEH B CHeITHaJIbHOU = " rescue" OUOIMOTeKe 10T HOBBIM UMEHEM, UTO
pelaeT Ipo6eMy KOHQJIMKTa C HOBOM BepCcrel KOMIIOHEHTa.

Eum HaxaTh KHOIIKY Cancel, HUKaKUX [eHCTBUM II0 BOCCTAaHOBJIEHUIO He OyZeT IPeAIIpUuHATO U
Eeschema 3arpysuT HOBYI0 BepCHI0 KOMIIOHEHTa U3 OMO/IMOTeKH. ECIM Ha JaHHOM 3Talle COXPaHUTh
CXeMy, KallI OyZieT IIepesalrcal U cTapble KOMIIOHEHTHI CTaHeT HeBO3MOKHO BOCCTAHOBUTL. Eciy cxeMma
Oblyla COXpaHeHa, BCE PaBHO, MOJKHO BEePHYTLCA M 3allyCTHUTH IIPOIIECC BOCCTAHOBJIEHUS 3aHOBO C
IIOMOIIBI0 IIYHKTA MeHI0 "MHCTpyMeHTHI" - "CIIacTH cTapble KOMIIOHEHTEI "

YTO0O6BI 3TOT [HAJIOT OOJIBIIE He 0TOOparkajicsa HY»KHO HayKaTh KHOIIKY "BoJIbIlle HUKOITA He II0Ka3bIBaTh .
ITo ymoJIyaHUIo, HU KaKue JeMCTBUI He OyAyT IIpeAIIpUHUMATLCI U OyLyT 3arpyKaThCs HOBBIE BEPCUN
KOMIIOHEHTOB. JTO IIOBeJleHre MOYKHO U3MEHUTH (BepHYTh 00paTHO) B [AMaJOTOBOM OKHe HAacTpoeK
OHOIHOTEK.
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HepapxuuecKue cxeMbl

BBenenue

HepapxuuecKoe IIpe/[CTaBJIeHIe CXeMBI, B 00I1leM CIydae, SIBJIIETCS XOPOIIMM pellleHHeM /I IIP0eKTOB
M3 HeCKOJIBKHUX JIUCTOB. MICII0/Ib30BaHMe IIPOEKTOB JaHHOIO TUIIAa II0Ha 00U ThCS IIPHU:

* BoJbImx ¢opMarTax JUCTOB, YTO IPUBOAUT K ITpo6eMa IIpH I1eYaTH U B UCII0Ib30BaHUH.

* MHO>KeCTBe JINCTOB, KOTOPBIE JIYUIlle IIPUBECTH K MePApXHUUeCKOH CTPYKTYpe.

3aKOHYeHHas CXema COCTOMT K3 OCHOBHOIO JIMCTA, HashlBa€MOIO KOPHEBBIM (root), M BJIO’KeHHBIX
JINCTOB, KOTOPBIe POPMUPYIOT Hepapxuio. [Ipu 3ToM, yMeJioe pasfiesieHHe IIpoeKTa Ha 0T/ eIbHbIe JIMCTHI
4acTo IOBBIIIAET YATAEMOCTb CXEMBI.

VI3 KOpHEBOTO JIMCTA JOJDKHBI ObITH [[OCTYITHEI BCe BJIOKEHHBIe. YIIPaBJIATh HepapXuueCKUMU CXeMaMU C
noMompo Eeschema oueHs mpocTo Gsarofapss BCTpoeHHOMY "HaBUTraTopy II0 HepapXuU', KOTOPBINA

BBI3SBIBAETCA C IIOMOIITFI0 KHOIIKH E Ha BerHEﬁ IIaHEeJIM UHCTPYMEHTOB.

Bcero cyimecTByeT ABa THIIA HepapXUii: IEpBBIM W HauboJiee PacHpOCTPaHEHHBIM TOJBKO UTO OBLI
paccMoTpeH. CyTh BTOPOTO COCTOMT B TOM, UTOOBI CO3aThb KOMIIOHEHT B OMO/IMOTEKe, KOTOPBIM BHEIIHE
II0X0K Ha OOBIYHBIM KOMIIOHEHT CXeMbl, HO IIPH 3TOM CBSI3aH CO CXeMOI, KOTOpas OIIMCBIBAET €ero

BHYTPEHHIOIO CTPYKTYPY.

BTOpo# TUII UCIIOJIB3YeTCs IPU pa3paboTKe MUKpPOCcXeM (MHTETPUPOBAHHBIX CXeM) U IIPU 3TOM HY>KHO
HCII0/Ib30BaTh OUOINOTEKH QYHKITUM B IIPOEKTHUPYEMBIX CXeMax.

Eeschema Ha JaHHBINf MOMEHT He 0XBaThIBaeT MepapXHUu BTOPOTO THUIIA.
Hepapxusi MOYKeT OBITh:

® IIpo CTOU: COAEPIKUT CXeMbl, KOTOPbIE HCII0JIb3YIOTCA TO/IBKO € THMHOKbI

® (JIOKHOU: COJEeprKaT CXeMbl, KOTOPbIe MCIIOJb3YHTCI HECKOJbKUMU JIMCTaMU (MMEKT HeCKOJbKO
WHCTaHITUM)

® IIJIOCKOU: IIPOCTad uepapxus, HO oe3 YKa3aHUus COo eTUHEHUMN MeXIy JIMCTaMK

Eeschema Mo>keT pa6oTaTh CO BCeMU 9TUMH HepapXHsIMHU.

Co3/aTh UePaAPXHYECKYI0 CXeMY IIPOCTO, BCSI HePapXHsl CTPOUTCI HaUuMHast C KOPHEBOTO JIKCTA, TAK YKe KaK
U 06bIYHASI CXeMa, COCTOSIIAS M3 0/THOTO JIUCTA.

Jaiee, HYKHO U3YyUUTH /IB€ Ba’KHBIE OII€PaAITHH:
* (Co3maHMe BJIO’KEeHHBIX JIUCTOB.

e Jlo CTpOeHHe JIEKTPUYEeCKUX CO eTUHEeHU MeKIy BJIOKEHHBIMU JIMCTaMH.

HaBuramus 1o uepapxvi

[TepeMeIaThCsI MY JIMCTAMH OUeHb JIETKO 6J1arofjapsi THCTPyMeHTY HaBUTAITUH, KOTOPHIM BHI3HIBAETCSI

C IIOMOIIIHI0 KHOIIKHU E Ha BepXHel IaHe/IM HHCTPYMEHTOB.
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REE EE 38 & g

WY Gcomion ]
@ muxdata
@ modul
@ palntsc.sch
@ graphic
@ RAMS
@ buspci.sch
@ EsVIDEO-RVE

K KayKgoMy JIMCTY MOYKHO IIOJIYYUTH LOCTYII C IIOMOIIBIO I1e/TUKa JIEBOM KHOIIKOM MBIIIH 110 €0 UMEeHU.
JlJ1s1 GBICTPOTO TOCTYIIa, HAYKMUTE IIPAaBOU KHOIIKOM MBIIIIM HA UMEHU JIUCTa U BblbepuTe "BOUTU B JIUCT"
WJIH IBAKIBI IIEJTKHUTE JIeBOM KHOIIKOU MBIIIY BHYTPU CUMBOJIA JIUCTA.

Taxoxe, YTOOBI TOKUHYTH TEKYIIMU JIUCT U IIEPEUTHU K POLUTEHCKOMY JIUCTY, HAOKMUTE IIPaByI0 KHOIIKY
MBIIIIM Ha JIF000M ITyCTOM MeCTe CXeMBbl, ITle HeT HUKaKUX 00BbeKTOB, U JIEBOU KHOIIKOM MBIIIH BhIOepUTe
IIYHKT KOHTEeKCTHOT'0 MeHI0 "TIOKUHYTh JIMCT" WJIN HaKMUTe KIaBUIH Alt+Backspace.

JlokaJbHBbIe, HEePapXH4YeCKHE " IJ7100a/JIbHBIE METKH

CBoiicTBa

JloKaJTbHbIe METKH, HHCTPYMeHT A\ , coe[IMHseT CUTHA/ILI TOJILKO BHYTPH JIHCTa. MepapXdecKrie MeTKH
(MHCTPYMEHT A[-) COeQUHSIET CUTHAIBI TOJIHLKO MEXKAY CaMUM JIMCTOM U HepapXU4eCKUMU BBIBOJ[aMH,

PacIIoJIO’KEHHBIMH Ha POAUTE/IECKOM JIHICTE.

[o06aIbHble METKU (MHCTPYMEHT [A)-) COe/IMHsIeT CUTHAIBI BHYTPH BCel MepapXUHU. BEIBO/bI TUTaHUA

(TH1Ia 8X00 NUMAHUS U 8b1X00 NUMAHUSL) CKPBITHI, KaK U IJI06aTbHbIe METKH, II0TOMY UTO OHU COe/[TUHEHBI
MeXKIy Co00 BO BCell mepapXuu.

B vepapxuu (IIpoCTOM WX CII0KHOM) MO>KHO UCII0JIb30BaTh KaK HepapXuyecKue Tak U

NOTE
I00aJILbHEIE METKH.

Co3paHue HepapXUYeCKHUX CXeM
Hy>xHoO:
® PasMeCcTUTh CUMBOJI HepapXUueCcKOro JICTa Ha OCHOBHOM cxeMe.

* BOWTH B HOBBHIU JIUCT CXeMbI (BJIO>KEHHBIH) ¢ IIOMOIILI0 HABUTaTOPa ¥ HAUEPTUTH €& KaK U JII0OYI0
APYTYIO CXEMY.

® PasMeCTUTH VIEKTPUUECKHE COeNVHEHHSI MeXKIy IBYMSI CXeMaMH HCIOJIb3yd II0OaIbHbIEe WA
HepapxUyecKre MeTKU BHYTPH BJIO’KeHHOTO JIKCTa U BBIBOJbI HepapXUUeCKUX JIMCTOB C TAKUMHU JKe
UMeHaMH Ha KOPHEBOM JIMCTe. ITU HepapXUyecKhe BBIBOZBI 00aBJ/IIOTCI K CHMBOJIY JIMCTa Ha
KOpHeBOHM cxeMe. IIpOBOAHUKM IIOJKJIIOYAIOTCI K HUM TakkKe KaK U K OOBIYHBIM BBEIBOJAM
KOMITOHEHTA.
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CuMBOJI JINCTA

YepTUTe IIPAMOYTOJIBHUK I10 ABYM AHMAaroHaJIbHBIM TOUYKaM JJI1 CO3LaHUA CHMBO0JIa BJIOYKEHHOTO0 JIUCTA.

Pa3Mep 9TOT0 IIPpAMOYIOJIbHHKA [OJ/DKEH IIO3BOJIATH IIO3’KE PaASMECTUTL C(CIIeMUaJIbHbIE METKH,
HepapxuyeCKre BBIBOIABI, COOTBETCTBYIOIIIKE I06aIbHBIM M HnepapxXudueCKuM MeTKaM K3 BJIOKEHHOTIO
JIMCTa.

ITU METKH I10/10GHBI 0GhIYHBIM BHIBO[aM KOMIIOHEHTOB. HICITOJ/IL3yHATEe HHCTPYMEHT .

HakmuTe J1eBOM KHOIIKOM MBIIIH [IJIS1 PACIIOJIO>KeHHs BEPXHETO0 JIEBOTO yIvIa. 3aTeM, HAOKMUTe eIrfe pas
JIJIS1 pacIioJIo>KeHUsI HUDKHETO IIpaBoro yIvia, 06pasys 0CTaTOYHO 60JIbIION IIPIMOYTOIbHUK.

ITocste 3TOTO ITOSIBUTCS 3aIIpOC Ha BBOJ, UMeHU dariya cXeMbl ¥ IMeHH JIKCTa (B 0CHOBHOM /I IOCTYIIa K
COOTBETCTBYIOIIIEH CXeMe U3 HaBUraTopa).

CBolcTBa BowBogob nucTta

KMma danna: [ﬁleS?ElSESﬁ.sch Fazmep: 1,524 MM

Mma nucTa: Sheet37EL18286 Pasmep: | 1,524 M

YHWKaNLHaA BpeMeHHanA MeTka |37E18287

% OTMEHWUTL | @QK |

Hy>KHO BBeCTH, KaKk MUHUMYM, UM ¢aiiia cxeMbl. ECJIM MMS JICTa OCTaBUTh ITYCTBIM, TO B €0 KadecTBe
Oy[leT UCII0JIb30BaHO UM Qatiyia (0OBIYHO TaK U IIOCTYIIAI0T).

Hepapxuueckue BbIBOJBI

3mech OyfeT paccKasaHO KaK CO3/laTb TOUKHM COefiMHeHHs (MepapXHW4yeCKHe BBIBOJBI) CHMBOJIA JIKCTA,
KOTOPBIH OBLII CO3[TaH paHee.

9TH TOYKH COEeTHMHEHUS I10/100HBI 06GBIUHBIM BBIBO/IaM KOMIIOHEHTOB, HO C BO3MO>KHOCTD ITOTK/TFOUEHHUST
T1eJI0¥ IITMHBI K 0;THOMY BEIBOJTY.

Co3maTh UX MOYKHO JBYMSI CII0CO6aMU:

® Pa3MecTUTh Pa3HbIe BEIBOEBI IIEPE HepUeHUEM BJIO>KEHHOU CXeMBI (py‘IHOE paSMEHJ;eHI/Ie).

® Pa3MeCTUTh pasHble BBIBOJABI II0CJIE UYEPUYEHHUS BJIOKEHHOM C(XeMbl U II06aJbHBIX MeETOK
(IIos1yaBTOMATHUUYECKOE pasMelleHue).

BTopoe pelrieHue 60J1ee IPeAIIOUTUTETHHO.

PyuyHOe pa3MeleHue:

® BpIOepUTEe UHCTPYMEHT [ 4 |

* HayxMuTe Ha CHMBOJI JIMCTa, Ha KOTOPOM XOTHUTE PACIIOJIO?KUTH BBIBO/.

HroKe 1IpuBe/[€H IIpUMep CO3LaHUs HepapXu4decKoro BeiBoza ¢ uMeHeM "CONNECTION™:
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CBodcTBa BmbBoga nucta

Hms: CONNECTION|

BelcoTa TekcTa: 1,524 MM
WrpKHa TeKcTa: 1.524 MM
Twn coegWHEHWA: Bxop, —

ﬁ OTMEHWUTE | @QK |

Mo>kHO 3amaTh UM, pasMep U TUII BHEIBOJA B IIpPOIfecce ero CO3aHMA MU I103Ke, UCII0JIL3Ys IIPaBYIo
KHOTIKY MBIIIIH /1751 BEI30BA KOHTEKCTHOTO MeHI0 U BbI6opa "TIpaBUTh BHIBOJ, JIUCTA'.

Ha BJIO’KeHHOM cxeMe HepapXruuecKre MeTKH J0JDKHBI Ha3bIBaThCSI TOUHO TakK jKe, KaK U MepapXUJecKue
BBIBOJIBI. 32 3TUM HYKHO CaMOCTOSITeJILHO CJIeJTUTh, UMEHHO K3-3a 3TOT0 BTOPOM CIT0COG6, OTTHMCAHHBIN
HIDKe, 60J1ee IIpeIIOUYTHUTe IeH.

ABTOMaTHYeCKOe pacnoIo)KeHue:
* BrIGepUTe UHCTPYMEHT AE
by il

e Ha)xMuTe JIeBOM KHOIIKOM MBIIIM Ha CHMBOJIE HepapXW4ecKoro JIKCTa, U3 KOTOPOTO HY»KHO
UMIIOPTUPOBATh BBIBOABI COOTBETCTBYIOIIIME IIOOAJIHHBIM MeTKaM, PAacCIoJIO’KeHHBIMA Ha
BJIOKEHHOM cxeMe. MepapXUyecKUi BRIBOJT 106aBJ/ISIETCSI TOJBKO AJI51 HOBOM IIOOAILHONM METKH, T.e.
TOM, Yy KOTOPOH eIll€ HeT COOTBETCTBYIOIIET0 MepapXUUueCcKOro BbIBO/A.

* HaKMuTe Ha MecTe, I71e Hy>KHO PacCIIOJIOKUTE 3TOT BEIBO/.

TaxumM 06pa3oM MOZKHO PacCIIOJIOKUTh BCe He0OX0JMEBIe BBIBOEI OBICTPO U 6e3 0IM60K. 1 Bce oHU OyIyT
COOTBETCTBOBATH CBSI3aHHBIM IVIO 0a/IbHBIM METKaM.

HepapxuueckKkue MeTKH

KayxnbIii BBEIBOJ, [106aBJIeHHBIN Ha CUMBOJI JIKCTA, [J0/DKEH COOTBETCTBOBATh METKE Ha BJIOJKEeHHOM JIKCTE.
Takue METKH Ha3bIBalOT MepapXU4ecKUMH. MepapxXxuuecKue MeTKH I1000HbI JIOKaIbHBIM, HO 06pa3yroT
coeflHEHHe Me>Ky BJIO’KEHHBIM JIMCTOM M KOPHeBBIM. BHellTHee ITpeficTaBeHHe 000X HepapXuyecKrux
3JIEMeHTOB (BBIBO/Ia ¥ METKH) IT0X0>Ke. MlepapXyUuecKre MeTKU 06aBJITIOTCA C IIOMOIIbI0 HHCTPYMeHTa

AL

Hroxe, 1i1g IIpuMepa, II0Ka3aH Y4aCTOK KOPHEBOTO JIMCTa:
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© Sheet: pic sockets

~—YPE/MCLR  HyppoMclR

~DATA-RB7 ~  mpata—RB7 - - 0

%ﬁﬁtLGCK;RBGZHZ

.}CLGCK RE6

—pvecpicooo

' Flle pic- chkets sch

3ameTtbTe, BEIBOJ VCC_PIC ITOK/IIOYEH K pasbeMy JP1.

BOT Kak BBIVISIIAT COOTB €TCTBYIOIIKE COeIMHEHMA Ha BJIOJKEHHOM JIKCTE:

- VCC_PICD—

]
ll_

VPR -MCLRD———%—

100nF-

N o

d|5cret C1 1

ONCCPIC S

FLAG

. PWR-

»
AL 1

100nF - :
d|5cret C1 1

FEF’ .

MO0>KHO YBUJIETH JIBE COOTBETCTBYIOIIME MepapXUdecKrie METKH, 00pasyIollie coelHEHE MeXKITY TBYMSI

HepapxuveCKuMU JIMCTaMU.

NOTE

MO>KHO HUCII0JIL30BaTh HnepapxmiyecKrue METKH W BBIBOJBI OJI1 COeAMHEHWd [IBYX ITIMH,

COOTBETCTBYIOIMX cuHTaKcucy (I[IInHa [N..m]), ortrcaHHOMY paHee.
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JIoKaJIbHBI, HepapxmdecKue, I/100a/IbHbIE METKH CKPBITBIE BBIBO/AbI
IINTaHIA

31ech IIpUBEeACHBbI IIpPUMeYaHud 1/ PasHbIX CII0C000B O6paSOBaHI/IH COeTUHEeHUN 6e3 HUCII0JIb30BaHUSI
IIPOBOJTHUKOB.

OOBIUHEIE MEeTKH

OOGBbIYHbIEe METKH JeHCTBYIOT JIOKAJILHO, T.e. OTPAaHUYEHBI JIMCTOM CXeMbl, B KOTOPOM PacII0JIOKeHbI. ITO
CB$I3aHO C TeM, YTO:

* KaKIbIU JIMCT UMeeT CBOU HOMED.
¢ Jloxa/JbHas MeTKa CBsI3aHa C HOMEPOM JIHCTA.
TaxumM 06pasoM, ecyi pacriosIoXUTh MeTKy "ABB" Ha sricte Ne3, B uTore mmosayuuM "ABB_3". Takke, eciiu

pacroio>xuTh MeTKy "ABB" Ha jmricTe Nel (KOpHEBOM JIMCTe), TO B UTOre I101yuuM "ABB_1", uTo owiMyaeTcs
0T "ABB_3". 3TO ClIpaBeJIMBO BCEITIa, JaKe eC/IU JIUCT BCero O UH.

HepapxudyecKne MeTKH

Bce uTo ckasaHo 0 IIPOCTHIX METKaX, OTHOCHUTCA 1 K MepapXHUiYeCKUM METKaM.

Tak, Ha OZJHOM JIHCTe, MepapXxuyeckas MeTKa "ABB" coeflMHseTCA C COOTBETCTBYIOIIEN JIOKAJILHOM METKOM
"ABB", HO He COeJUHAETCS C HepapXuUueCKUMHU WIH JIOKAIbHBIMU MeTKaMU "ABB" 13 IPYTUX JIMCTOB.

Ho, B TO ke BpeMs, HepapxyuuyecKas MeTKa MOJKeT OBITh IIOZK/IIOUeHa K COOTBETCTBYIOIIEMY
HepapxU4ecKOMY BBIBO/Y, pa3MellleHHOM Ha CUMBOJIe JIMCTa KOPHEBOM CXeMBI.

CKpLITLIe BBIBOABI IINTAHHUA

Kak yxe OBLIO II0Ka3aHO, CKPBHITblE BBIBOJABI ITUTAaHUS COENUHSIOTCI BMECTE, €I OHU HMENT
OITHAKOBBIe UMeHa. TakuM 06pa3oM, BEIBOJbI TUTAHUS 00bIBIEHHBIE "CKPHITHIMU' 1 0603HaueHbI VCC
— COeUHSIOTCA U GOPMUPYIOT eIUHYIO I1ellb VCC, Ha JIMCTE, B KOTOPOM PaCIIOJIOKEHBL.

JTO 3HAYUT UTO, eC/Id pasMecTUTh MeTKy VCC Ha BJIOJKEHHOM JIVICTE, TO OHa He OyfeT coefHHeHa C
BreIBogamu VCC, Tak Kak sTa MeTKa mpuMeT Bz VCC_n, Iie n — HOMEP JIKMCTAa.

Ecmy, Bce sKe, HYPKHO CcOoeqUHUTH MeTKy VCC C Iierbio BRIBOAOB ItuTaHud VCC, HE0OXOIMMO SIBHO
O KJIFOUUTH CKPBITHIM BBIBOJ IIUTaHUs K CUMBOJIY ITuTaHUA VCC.

'100aIbHBIE MEeTKH
T1o6ayiLHbBIEe METKH, UMEIOIIMe OAMMHAaKOBbI€ MMEHA, COEeJHMHATOTCA Memy co00M BO Bcet I/Iepapxnn.
(MeTKHU IUTaHU, Takue Kak VCC, — 3T0 To>Ke II00aILHBIE METKH)

CJi10>KHBIE HepapxXuu

PaccMoTpuM Takou mpuMep. OmHA U Ta )Ke CXeMa UCHO0JIb3YeTCI TBAXKABI (CyIIleCTBYeT IBe MHCTAHITUH).
JlBa JIMCTa CCHLJIAIOTCSI K OTHOM M TOM >Ke cXeMe, TaK KaK MMs dailla 0JfHAKOBOe y 000UX JIUCTOB
(" "other_sheet.sch"). IMeHa JIUCTOB T0JDKHBI OBITH YHUKATIHbHBIMI.
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Shest. . obhe-_sheet

2 nINPUT

- SGND

COMH_2
Pl

L2 other_sheet . sch

LLF
TAHC T 4
Shest : gux__sheet
C:1 NPT
E LT
112 obther_sheet . sch
Illtockue nepapxuu

MO>KHO CO3ZaBaTh IIPOEKTHI, HCIIO0JIL3YIOIHe MHOYKeCTBO JIMCTOB, KOTOpPhle He MMEIT MeXX1y Co60M
SIBHBIX COeTMTHEHUH (I1J10CKast HepapXusi) eCJTH BBITTOJTHSIOTCS CJIeAYIOIIE ITPABIIIA:

* Co3maH KOPHEBOI JIUCT, COIE P KaIITHE 0CTaIbHBIE JIUCTBI, ¥ CTY KA CBSI3YIOIITHM MEKITY HUMH.
* Hemocpe/[CTBEHHBIE COeIMHEHUS HE HYKHEI.

° HCHOJIBByﬁTe J106a/IbHbIe METKH BMECTO HepapxXruyYeCKUX BO BCEX JIMCTAX.

3[ech I0Ka3aH IIPUMEP TAKOTO KOPHEBOTO JIKCTA.

Shest : piC_proge ammer Shest ;. sockebs

+

File: pic_programmer. sch File: pic_sockebs.sch
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Ha HéM 1Ba BJI0>KeHHBIX JIKCTA, COeTUHEHHBIX II0CpPeaCTBOM IVIO 6a/IbHBIX METOK.

Tax BRIIIAUT pic_programmer.sch.

PWwR_FLAG

K -
£y 04 LED
wEL LIR.J

A Taxk pic_sockets.sch.

[CLOCK-FEE>
[VEE-TTLE>

WEE/ MCLE >

—
PLA_FLAD

e

L]

WCC_PIC

LCC_FTC

+

o

VPR -MCLE

(1]
= A1 WP L
Az |
SCL =
oA ) NeTA-RES
2 Lo
(]
L oo vss —E—
= CPS/O0SC1 CPE —2 DATA-FRB7
2 _Gr4s0502  GRL B LLOLE -RBI
4 GPE/MOLR OP2 —2
PIC_E_FIMNS
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06paTI/ITe BHHMaHUeE Ha IJI00a/IbHbI€ METKH.

[C[OCE-FEE>
[VEE-MCLE»
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HNHCTPYMEHT 0003HaUYeHMs 3JIEMEHTOB

BBenenue

HHCTpyMeHT 0603HaueHUsT KOMIIOHEHTOB II03BOJISIET AaBTOMAaTHYeCKH IIPUCBOUTL YHHUKAJIbHBIH
IIOPSIIKOBBIM HOMep KaX[OMy KOMIIOHEHTY B CXeMe. B COCTaBHBIX KOMIIOHEHTaX CyQPUKCHI
IIPUCBAMBAIOTCI YacTIM TaKUM 00pa3oM, YTOOBI WCIOJIH30BaTh KAK MOJKHO MeEHBINe I[eJIbIX

KOMITOHEHTOB. THCTpyMeHT 0603HaueHUsI KOMIIOHEHTOB BBI3BIBAETCI C IIOMOIIbI0 KHOITKK f@ Huoxe

II0OKa3aHOo ero JraJIoroBO€ OKHO.

NBozHaYUTE

OBbo3IHaAYMTE

(® Mo Bceil cxeme

ToOMNBKD TEKYLLWA MMCT

@® CoxpaHuTb cywecTByowmMe obo3HaqeHns
CBpocuTe cywecTEYoWMe ofo3HaYveHna

CElpDCMTI:r HO HE MEHATE aHHOTWUPOBaHHBIE HaCTK KOMMNOHEHTOB

MopApoK 0D03HaAYEHMA

{® CopTWpoBKa KOMMOHEHTOB MO X-KoOpAWHaTe m
COpPTUPOBKE KOMMOHEHTOB MO Y-KOOpOWHATE E

Boibop BapuaHTa 0DoO3IHAYEHMHA

Mcnonb30BaTe NepELIA cBOBOOHLIR HOMED Ha Cxeme
Ha4aTk c Homep NMcTa*100 1 McNEAb30BaTe NepELld cBoboOHLIA HoMep

® Ha4aTk c Homep NMcTa*1000 W MCNOAL30BaTEL NepPBLIA cBoBoOHEIR HoMep

IDuanor

He 3aKpPbBIEATE OKHO

[ Bcerpa cnpawweaTe NoaTBEpXOSHWE

3aKpLITh O4UcTUTE 0bo3HaYeHWA | | OBBEHEYMTE KOMAOHEHTEI

,Z[OCTYHHLI CIeIyronire BapuaHThI 0603HaUeHUsI KOMIIOHEHTOB:

® (0603HAYUTH BCe KOMIIOHEHTHI (TapaMeTp: COPOCUTH CYIT[ECTBYIOIIME 0003HAUEeHUS)
* (O0603HAUYUTH BCe KOMIIOHEHTEHI, HO HE U3MEHSATh Ha3HauUeHHbIe paHee CyQPUKCHI YacTen.

* 0603HaYUTH TOJILKO He0OO3HadeHHble KOMIIOHEHTHI. Heo603HaUeHHBIM KOMIIOHEHTOM HasbIBaeTCs
KOMITOHEHT, ITOPSIAKOBBINM HOMEP KOTOPOT0 0603HaUYeH BOIIPOCUTEIbHBIM 3HAKOM '?'.

* (O0603HAYUTH BCIO HEPapPXUI0 JIUCTOB (r1apameTp: I1o Bceli cxeme).
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® (O603HAYUTH TOJILKO TEKYIIUHU JIUCT (TapamMeTp: TOJIbKO TEKYIIHI JIHCT).

ITapameTp ~  COpPOCUTH, HO HE MEHITH aHHOTUPOBAaHHBIE YaCTH KOMIIOHEHTOB'" II03BOJISIET COXPAHUTh BCe
OPUCBOEHHBIE CyPOUKCHI YaCTSIM COCTAaBHBIX KOMIIOHEHTOB. TaKM 06pa3oM, eClTi UMeI0TCI KOMITOHEHTHI
U2A u U2B, To BUX MO>KHO 3aHOBO 0003HauMTh Kak UlA u UlB, cooTBeTCTBEHHO, HO HUKaK He U1A u U2B
i U2B m U2A. 3To 6yzeT IOJIe3HBIM B C/Iydae, KOIZla y»Ke CIJIAHMPOBAHO INe KaKaas 4acTb OymeT
pacrroyo’KeHa U Hy>KHO COXPaHUTL COOTBETCTBUE BLIBOIOB.

BrI6paHHBIN TOPSIOK 0003HaYeHUS Oy/leT UCII0JIH30BaThCsI Ha KaKOM JIVICTe FepapXuH.

HckiIroueHrEeM SIBJISIETCS CIydai, KOITa BCI cxeMa yyKe o603HaueHa (Ha BCeX JIMCTax) U 106aBJITIOTCS
HOBBIE KOMIIOHEHTHI, KOTOpble 00603HAUAIOTC OTHEeNbHO, UTOOBl He HApYIIATh YyKe IIPUCBOEHHBIE
00603HaUeHHS.

BriGbop BapumaHTa 0003HaueHUs I103BOJIIeT MCII0JIb30BaTh pasHble MeTOABl i1 06pasoBaHUSA
IIOPSAZAKOBOTO HOMepa:

® 1lcmoJyib30BaTh IIePBBINM CBOOOHBINM HOMEP B CXeMe: KOMIIOHEHTHI 0003Ha4aroTcd 0T 1 (11 KaXKIoro
THUIIA 3JIeMeHTa). ECIM IIPUCYTCTBYIOT yoKe 0003HaueHHbIe KOMIIOHEHTHI, 6yIyT KCII0JIb30BAaTHCI HE
3aHATBIe HOMepa.

* HauaTth ¢ HOMep_sricTa*100 U UCII0/Ib30BaTh IIEPBBIN CBOOOSHBIN: IIOPSIAKOBbEIe HOMEPA HAUMHAKTCA C
101 pr mepBOTO JIHACTa, ¢ 201 U1 BTOPOTO U T.A. Ecotk mMmeeTcs 6oJiee 99 asieMeHTOB 0HOTO0 TUiia (DA,
R, ...) BHYTpH I1€PBOTO JIMCTA TO UHCTPYMEHT 0003HaueHUs OyeT UCII0/Ib30BaTh HOPSIKOBBIIL HOMED
200 1 60Jiee, a 0603HaUYeHMSI HA BTOPOM JIFICTe HAUHYTCS CO CJIe[IYIOILEro CBOOOHOTO.

® Hauatb ¢ HOMep_srcta*1000 ¥ UCII0Ib30BaTh IIEPBHIN CBOOOAHBIN. [IopsaKOBEIe HOMepa HAUMHAOTCS
¢ 1001 Ha rtepBOM JIHCTe, ¢ 2001 Ha BTOPOM U T.J.

IIpuMepsI paGOTHI HHCTPYMEHTA

ITopsaAgoK 0003HaUYEHMS

Ha sToM nnpumMepe I10Kas3aHo S5 37IeMEHTOB 6e3 0603HaUEeHUSI.

~J
e
-
Ln
=
]

a1 |
Lu7A
= . i

1
Ll
L?A
L?A =
2 | 7azem > | 74l

ITocsie paboTHI HHCTPYMeHTa 0603HaUeHUS KOMITOHEHTOB Gy/IeT MOJIy4YeH CIeIYIOIIHI pe3yaIbTaT.

COpTI/IpOBKa KOMIIOHEHTOB IIO X-KOOp,ZlI/IHaTe.
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1 g
uip uic
2 T4L58E b1l 4508
12
—q | uio
?4LII_155E1EI 1% | 74L50E

COpTHpOBKa KOMIIOHEHTOB IIO Y—KOOp,III/IHaTe.

1 | R
uif 1B
a 74500 5 74500
12 |
1 uio
?iﬁgEB 1% | 74L5ER

Kax M0>KHO 3aMeTHUTh, UeThIpe YacTH asieMeHTa 74L.S00 06pasyroT oguH KoMoHeHT U1, a marsiil — U2.

—1 |
bam
g F4L50E

—d
uic
1R | 74LSEE

Bb100p BapuaHTa 0003HaYeHHH

[Jasiee mpuBefEH TpuMep 0003HaUYeHUS Ha JIHCTe Ne2 ¢ TIpuMeHeHMeM napaMeTpa "HMCIob30BaTh ITepBhId
CBOOOHBIN HOMED Ha cxeMe'".

| +Lav
o]

C2 C4 Ch Cg

1G0nF 10dnF | LGCnF 10dnF

33

3 Co oy ro

10CnF 100nF | 100nF 100nF

S

[IpumeHeHUe TapaMeTpa "HavuaTh ¢ HoMep Jrcta*100 ¥ UCII0JIb30BaTh MEPBHIN CBOOOTHBIN HOMEDP" TacT
CJIeIYIOIIUI Pe3ysIbTar.
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+1.2%
o]

C201 C202 L2035 C204

1GCnF 100nF | LGCGRF 100nF

33

L2405 CZ06 c207 Cens

10CnF 100nF | LEGnF 100nF

N

[IpuMeHeHUe ITapaMeTpa "HauaTs ¢ HoMep JjicTa*1000 U HCII0/I630BaTh IIepBbIH CBOOOIHBIN HOMEDP" BacT
CJIeYIOIIMHY pesyJIbTar.

+1.2%
e

C2001 CZ00e | C2003 EZ%D%

1C0CnF 100nF | 1C0nF 100nF

1]

2005 CzZo0e | C2007 Czoons

10CnF 100nF | 1C0RF 100nF
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IIpoBepKa 3IEKTPHYECKHUX IPaBUJI
MMPOEKTUPOBAHMS

BBegeHue

HHCTpYyMeHT IIPOBepPKU ajieKTpruuecKux paBuI (ERC) BBIIIOJIHSIET aBTOMAaTUUECKUU KOHTPOJIb CXEMBL.
OH 06Hapy)XUT Jir0Oble OIIMOKU B CXeMe, TaKhMe KaK He IIOJK/JHYEHHbIE BBIBOJLI KOMIIOHEHTOB,
HepapxXuveCcKUX JIMCTOB WIN HeBepHbIe COeUHeHUs. BooOble-To, aBToOMaThUyecKas IIpOBepKa IIpaBUI He
0e3 U3BIHOB, IOAIIPOTPaMMa, OTBEYAKOINAd 3a ITOMCK BCEX BO3MOJKHBIX OIIMOOK ellfe He Ha Bce 100%
3aBepireHa. TeM He MeHee, 3TOT WHCTPYMEHT OUYeHb II0JIe3eH, IIOTOMY UYTO II03BOJIIET OIIpefe/IUTh
OILJIOIITHOCTHU U MEJIKHE OIINOKH.

Ha feste, Bce 06Hapy»KeHHBIe OIMMOKY JOJDKHEI OBITH IIPOBEPEHEI U UCIIPaBJIeHbI IIpesK/e YeM JBUTAThCI
Ianee. KaueCcTBO IIPOBEPKU HAIPAMYI0 3aBUCHUT OT TOr'0, HACKOJIbKO TOYHO YCTAHOBJIEH THII Ka’K[0I'0
BBIBOJIa IIPYU IIPOEKTHUPOBAaHUM OHOJIMOTEKHM KOMIIOHEHTOB. B IIpoIjecce IIPOBEPKU 3I€KTPUYECKUX
IIPaBMJI COOOIIIEHUS BEILAIOTCA KaK ownbku' ' unu IIpefyIpesKIeHus .

MpoBepka anekTpudecku: npabun

ERC | MapameTphl

OT4eT ERC: SR SR
Bcero: 1

MpeoynpesxoeHna:| 1

OwKMBKA: ]

Coz20aTe hain ERC oT4eTa

Cnycok ownbok:

Tun owwbku{d): KondnukT Mmexny eoieogamMmy. CepLesHocTh: NpeaynpexneHme

e @ (256,54 Mm,83,82 mmM): Beieog B12 (OsyHanpasneHHbli) komnoHeHnTa U9 coeguHeH
c

e @ (72,39 MM,237,49 MM): BeiBog 1 (Belxog NWTaHWA] KOMNoHeHTa #PWRO7 (uenes 41).

¥0anuTe MapKepsl BLINOIHWUTE JaKPLITE

Kak Ipou3BOAHUTH NMPOBEPKY MPaBHUJI

[IpoBepKy IIPaBUJI IIPOEKTUPOBAHUS HAUWHAIOT C HAYKAaTHS KHOITKU ‘ .
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[IpepypeskneHs: paclioaraloTcs Ha ajleMeHTax CXeMbl B MecTe O0OHapy KeHUsI OIIMOKU (BBIBOJBI W
METKH).

e B IUAJIOTOBOM OKHEe, C IIOMOIILI0 Ha)KaTUd Ha COO6H.I€HI/IE 00 oImbKe MO>KHO

IIePEeTH K COOTBETCTBYIOITIEMY MapKepy Ha CXeME.

NOTE .
e B cxewme, IIeJTUOK IIPaBOX KHOIIKM MBI Ha MapKepe IIpeaocCTaBJ/deT MAOCTYII K

COOTBETCTBYIOIIIEMY ITOSICHSIOII[EMY COOGIIIEHUIO.

TakoKe, U3 JUAJIOTOBOT0 OKHA MOKHO YAa/IATh MapKepPhbL OIIIHOOK.

IIpuMep BBIIIOTHEHHUSI HIPOBEPKH IIPaBUJI

Ui 8
17 741510

U1D
15 7451

Oll ]

3/1ech II0Ka3aHOo qeThbIpe OIITHOKM:

* /IBa BBIXO/a OBLIIH OIIIMO0YHO COeTUHEHBI BMeCTe (KpacHas CTPeJsIKa).
¢ /IBa BXO/ia OCTaBJIeHbI He IIOIKIF0YEeHHBIMU (3e/I€HbIe CTPEeJIKH).
e FEm€ ogHa onmbKa Ha CKPbITOM BBIBOJIE ITUTAHUA M3-3a OTCYTCTBUA ¢uiara IUTAHU (3eI€HasI CTpesiKa

BBepXY).

IMosxyyenue uHpopMaI UM 00 OIIIUOKAaX

[ITeT40K IIpaBOM KHOIIKM MBIIIM Ha MapKepe BBI3BIBaeT KOHTEKCTHOe MEHIO, II03BOJIAIOIIee OTKPBIThH
HHGGOPMALTMOHHOE OKHO 00 OIIIOKe.
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L
| 4B
“j ¥OanuTe Mapkep

WHdopmauwa o mapkepe

2

LeHTp O:O: |

@)\ YEenu4nTe MacwTab F1

—
G)\ ¥MEeHbLWWUTE MacluTab F2
(¥ Mepepucosats F3
[q)\ ABTO MacwTab Home
®\ BoiBop macwTaba v
“_'" Bribop ceTkw b

x JaKpPLTE

U ecsmi BBIOpATh IIYHKT "MHGOpMAIs 0 MapKepe" — II0SIBUTCI COOOBIIEHIE C OTIMCaHUEM OIITUOKH.

MHpopMauua o mMapkepe

Tun owwbku(2): Beisom He nopcoenuHed (M cumeon "He nopgKnw4YeHo"
He HaWpeH ONA 3Toro BLIBOOA)

+ @ (177,80 MM,58,58 Mm): Beieog 4 (Bxop) koMnoHeHTa UL He
noacoeUHEH.

| 3aKpLITh

BBIBO,Z[I:I IIMTaHHUA A (l)JIaI‘H IIMTaHUsA

O4yeHb YaCTh ITOIBJIIIOTCS OIMMOKUA WX IpefylpeKneHUs Ha BBIBOJAX ITUTAaHUS, XOTS BCe BBIIIIUT
HOPMaIbHO, KaK Ha IMPHUMepe BHIIIe. ITO IIPOUCXOTUT IOTOMY, UTO B OOJIBIIIMHCTBE ITPOEKTOB ITUTaHUE
nomaéTcd yepe3 pas3beMbl, KOTOpPhIE, caMU II0 cebe, He SIBJIIOTCI HCTOYHUKAMU (B OTIMYUU OT
PEryIITOPOB, B KOTOPBIX BBIXO 0003HAUEH KaK "BBIXO[T ITUTAHUSA").

ECTM MHCTPYMEHT IIPOBEPKH 3JIEKTPHYECKUX ITPAaBHIJI OOHAPYKUT I[eNb ITHUTAHUS, B KOTOPOH HET HHU
O/THOTO BBIXO/Ia ITUTAHMsI, TO GYJET CO3LaHO COOOIIEHHEe O TOM, YTO BBIBO/IHI, IIOTK/IIOUEHHEIE K JAHHOH
IIeITH — He 3alTUTaHbL.

Jlabpl m3beXkaThb MOLOOHBIX COOOIIEHWM, HY)KHO pasMecTuTb ¢uar "PWR_FLAG" Ha COOTBETCTBYIOIIHHI
CUMBOJI TUTaHUA. [IoCMOTpUTe Ha CIeIYIOIHI IIPUMeD:
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PwR_FLAG PWR_FLAG

EAN

+— JiC &
1y | 74L500
L
= J1D o
5 13 | 74500 o

MeTKH OIIMO0K MCUe3HYT IIPU CJIEYIOIIEL ITPOBEPKE ITPaBHIL

B 6osbIHCTBE cay4aeB, ¢puiar PWR_FLAG fospKeH 6BITH HOAKIHOUEH K GND, Tak KaK peryaTopbl HMEKT
TOJIBKO BBIBOJ, BbIX0ZJa 0003HAUEeHHBIN KaK BBIXOJ, IIMTaHMUd, a 00K BEIBOJ — HeT (0H 0603HavYaeTcs
Kak BXOJ ITuTaHus). TakuM 06pasoM, 06IMH IIPOBOJ, Beerna GyjeT 0CTaBaThCA He 3allUTaHHBIM, eCJIN He
ucmoJsib3oBatb PWR_FLAG.

HacTpoiika

Bxiagka Ilapamempbul T03BOJIIET HACTPOUTH IPaBHJIA COeTUHEHUM U YCTAaHOBUTDL YPOBEHb COOOIIEHUN
(ommbKa WU IIpeAyIIpesKIeHue).
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[MpoBepka snexTpudHecrkus npabun

ERC | MapameTphl

HHHLI,MEIJ'IHEMPDEIEITh no YyMon4aHrH

Bxon

Bxog.......... .
Beixog,

Buixof......... . E .

IeyHanpasneHHkIN
OBYyHanpaBneHHkIA.. . . . TpexcTabunbHbIii
TpexcTabWneHBIA...... . . .

MaccHBHLIA
MaccrBHEIR........ . . . . .
He onpegeneHo
He onpeneneHo.... W W' W W W W BXOM MATAHIA
W W

Bxog MUTaHWA.... . . . LWJ BLIXOg MATaHNA
swornran.. ||| W30 W0 B v

Mﬂ LMM OTKPLITEIN KOMNEKTOR
OTKPBITEIA KOANEKTOR..... . E . . . E . OTKPLITHI 3MUTTEP
orepurrwin swurrep..... | [l | [3 OO WE N M | —
He cospurero.... ENENENENENERENENERENE

HpaBI/ma HaCTparBarTCA HYTéM Ha’KaTUs JIeBOM KHOIIKU MBIIIIM Ha KBagpaTaX MaTpHUIlbl, ITUK/IHNYECKH
nepeGI/IpaH BapHUaHTHBI: HOPMaJIbHO, ITPEAYITPEXKIIEHUE, OITHOKa.

OTYéT MPOBepPKU NPaBUJI

Ecmm otmeueHa onnud "Co3path ¢arir ERC oTueTa’, To 6y/IeT co3maH U coXpaHéH daril ¢ uHopMaliue o
IIpOBepKe IIPaBWJI IIPOEKTHUpPOBaHUA. PacnmipeHue Takux ¢QaiyioB —.erc. /lajee IIpUBefleH IIpUMep
COZIepP>KUMOTO0 aria OTUETA.

OTuetr ERC (C6 24 ceH 2016 11:50:12, KogupoBka UTF8 )
*%%%* Sheet /
ErrType(4): KoHOnuMKT Mexgy BbiBogaMu. Cepbe3HOCTb: npepynpexpeHue
@ (256,54 MM,83,82 MMm): BbiBog B12 ([iByHanpaBfieHHbIM) KOMMoHeHTa U9 coeauHeH C

@ (72,39 mMm,237,49 M) : BbiBOg 1 (Bbixog nuTaHua) KoMmnoHeHTa #PWRO7 (uenb 41).

>> CoobuweHus ERC: 4
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Co3maHue CIIMCKa COeINHEeHUN
0630p

CIIcokK coeqUHEHWM — 3TO0 (Qaiiyl, Cofep Kallliii OITMCaHHe 3JeKTPUUYECKUX COeIUHEHUU MexXIy

KOMIIOHEeHTaMH. B HEM HaxXOIsITCs:

¢ [lepeueHb KOMIIOHEHTOB.

* [1o6abHbIE COeTUHEHUS MeXKIY ITTMHAMUA

CyllecTByeT HeECKOJIbKO (OpMaTOB CIIMCKa COeqUHEHUU. WHOIfa, CIIMCOK KOMIIOHEHTOB U CIIMCOK
9KBUINIOTEHITUAIFHBIX CBSI3el XPAHATCI B OTHeJ bHBIX Qaiiiax. CIIHCOK COeTUHEHUU SIBJITETCI OCHOBOM
IIPU UCII0JIb30BAaHUU IIPUIOKEHUU IIPOEKTUPOBAHUSA CXeM, TaK KaK C ero IIOMOIbI OCYIeCTBJISETCS

CBS3b C IPYTUM OIPOTrpaMMHBIM 06ecriedeHrem CAIIP:

¢ IpHJIO>KeHUS TPACCUPOBKH I1€UaTHBIX I1/1aT.
* CUMYJIATOPHI CXEM U ITIepPeXOTHBIX IIPOIIeCcCOB.

e Kommumarops! IVIMC 1 fpyrux IporpaMMUPYeMbIX MUKPOCXEM.
Eeschema ropirep>kuBaeT HeCKOJIbLKO GOPMATOB CIIMCKOB COeITUHEHUN.

e ®dopmaTr PCBNEW (11euaTHBIe I1JIaThI).
e ®dopmaT ORCAD PCB2 (11eyaTHbIe ILJIATHI).
e dopmaT CADSTAR (11eyaTHBIe I1JIaThI).

e dopmMmart Spice (pasMyuHble CUMYJIATOPEIL).

dopMaThI CIMCKOB COeJUHEHU

HaskMmuTe KHOIIKY , YTOOBI OTKPHITH JUATI0OT0BOE OKHO GOPMUPOBAHMUS CIIUCKA COEeIMHEHUH.

Br16pan popmat Pcbnew

Crnucok uened
Pcbnew | OrcadPCB2 | CadStar | Spice
ChopMUpoBaTE
MapameTpol:
%OIMEHMH.

B ®opmat no ymonyaHuw

NobaBnTe NnaruH

WMcnons3oBaTe MMEHA LI,E'I'IE'IFI ne YMonYaHW K

@afin cnuMcka Lened:
interf_u.net

BrI6paH popmar Spice
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Cnucok uened

Pcbnew | OrcadPCB2 | CadStar | Spice
CihopMUpoBaTE

MapameTpel:

%OIMEHMTh
DOpMaT Mo YMon4aHuo

3anycTUTL CUMYMIATOP

MNpedwke obosHayveHnA ‘U' 1 'IC" c X' OobaBnTe NAarvH

Mcnons30BaTe HoMepa LI,E'I'IE'IH KaK WMeHa LI,EI'IEI.:”'I

KomaHZa cuMynaTopa: .
VICNone30BaTh MMEHa Lenei no yMon4aHuio

@3RN CNUCKa Lenei:
interf_u.cir

C OOMOIIBI0 pPasHbIX BKJIAAOK MO>KHO BEIOpaTh >KejaeMbId ¢opMaT. B ¢opmaTe Spice MOKHO
dopMHUpPOBaTH CIIMCOK COESUHEHUN C YIIPOIEHHBIMM UMeHaMU Ilenel, uto fesaeT SPICE-paiiinl 6osee
ynTabe b HBIMH, WIM HyMEPOBaHHBIMH, KOTOPbIE HCII0Ib30BaJINCh B CTapbIX Bepcusax popmara Spice. [Ipu
HaKaTUX KHOIIKM CHOopMUpPOBaTh OyeT 3aIIpoIlleHo UM daliyia [JId CIIHCKA Iiellei.

®opMHpOBaHUeE CIIHCKA COeTUMHEHMH I GOJIBIIMX CXeM MOXKeT 3aHATH HeCKOJIbKO
MUHYT.

NOTE

IIpuMepsI CIUCKOB COeJUHEHU I

Hrike II0Ka3aH IIPOEKT CXeMbl, UCII0JIb3Yo 61bmmoTeKy PSPICE:

-PAFICE . model O02M2222 npn Lbi=2001
-gnuerap AL 1B IMeg + 1.2

- -PAFICE .TC %1 1@ 12 0.5
+F3FICE  prinh ac wiliwvouk )

f
m
T

+gnucap L plot =3 vinodes! 1-1,5) -
[
IR g s e NI I
- 1ay -lay -law - 1av Li
Fi12
3 4 Ed i wOuT

G [F=] =
GetEzes [F = == a
T4
1H . =
éﬂ]
[=3

F=
BT
=]

[Ipumep comep>xuMoro daiiiia crivcka iemneii B opmare PCBNEW:
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# Eeschema Netlist Version 1.0 generee le 21/1/1997-16:51:15
(

(32E35B76 $noname C2 1NF {Lib=C}

(1.0)

(2 VOUT_1)

)

(32CFC454 $noname V2 AC_0.1 {Lib=VSOURCE}

(1 N-000003)

(2 0)

)

(32CFC413 $noname C1 1UF {Lib=C}
(1 INPUT_1)

(2 N-000003)

)

(32CFC337 $noname V1 DC_12V {Lib=VSOURCE}
(1 +12V)

(2 0)

)

(32CFC293 $noname R2 10K {Lib=R}
(1 INPUT_1)

(2 0)

)

(32CFC288 $noname R6 22K {Lib=R}
(1 +12V)

(2 INPUT_1)

)

(32CFC27F $noname R5 22K {Lib=R}
(1 +12V)

(2 N-000008)

)

(32CFC277 $noname R1 10K {Lib=R}
(1 N-000008)

(2 0)

)

(32CFC25A $noname R7 470 {Lib=R}
(1 EMET_1)

(2 0)

)

(32CFC254 $noname R4 1K {Lib=R}
(1 +12V)

(2 VOUT_1)

)

(32CFC24C $noname R3 1K {Lib=R}
(1 +12V)

(2 N-000006)

)

(32CFC230 $noname Q2 Q2N2222 {Lib=NPN}
(1 VOUT_1)

(2 N-000008)

(3 EMET_1)

)

(32CFC227 $noname Q1 Q2N2222 {Lib=NPN}
(1 N-000006)

(2 INPUT_1)

(3 EMET_1)

)

)
# End
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B ¢opmate PSPICE cIiHcOK 1jerei BHIIAUT TaK:

* Eeschema Netlist Version 1.1 (Spice format) creation date: 18/6/2008-08:38:03

.model Q2N2222 npn (bf=200)
.AC 10 1Meg \*1.2
.DC V1 10 12 0.5

R12 /VOUT N-000003 22K

R11 +12V N-000003 100

L1 N-000003 /VOUT 100mH

R10 N-000005 N-000004 220

a3 N-000005 0 10uF

c2 N-000009 0 1nF

R8 N-000004 0 2.2K

Q3 /VOUT N-000009 N-000004 N-000004 Q2N2222
V2 N-000008 0 AC 0.1

C1 /VIN N-000008 1UF

V1 +12V 0 DC 12V

R2 /VIN 0 10K

R6 +12V /VIN 22K

R5 +12V N-000012 22K

R1 N-000012 0 10K

R7 N-000007 0 470

R4  +12V N-000009 1K

R3 +12V N-000010 1K

Q2 N-000009 N-000012 N-000007 N-000007 Q2N2222
Q1 N-000010 /VIN N-000007 N-000007 Q2N2222

.print ac v(vout)
.plot ac v(nodes) (-1,5)

.end

3aMedyaHUs O CIIUCKaX COeJUHEHUH

IIpenocTrepeskeHre 060 IMEHOBAHIH 3JIEMEHTOB CIIUCKAa COeUHEeHNH

MHO>KeCTBO HIPUJIOKEHUM, KOTOPBIEe HCIIOJIb3YIOT CIIUCKU COeNUHEHUU, He MOAJEePKUBAl0T IIPo6esIbl B
MMeHaxX KOMIIOHEHTOB, BBIBOJIOB, Ifellell M MPOUYMX AAHHBIX. [36eraliTe Mpo6eJiOB B MeTKax, ITOJIIX
0003HaUeHUN M 3HAUYeHHM KOMIIOHEHTOB WM HX BBIBOJIOB [JII ObecliedeHHs MaKCHUMaTIbHOH
COBMECTUMOCTH.

ITo TOM ke IIpUYMHE, ClIeI[HaJIbHble CHMBOJIbI, OTIMYHBIE OT JIATUHCKUX OYKB U ITU(pP, MOTYT BBI3BIBATH
mpo6sieMbl. 3aMeThTe, 3TO OTpaHUUYeHIe He CBSI3aHHO ¢ Eeschema, 0HO HY»KHO [JIsI IPIJIOKeHHU, KOTOPBIe
HCI0JIB3YIOT 0COOBIN GOPMAT CITHCKA IIeTIel.

Crucku coegunenmii B opmarte PSPICE

[ cumysigTopa Pspice Hy)KHO, IIOMHMO BCETO IIPOUero, BKJIKOYATh B CIIMCOK COEJUHEHUM eIE U
HEKOTOpble KoMaH{Hble cTpoKHU (.PROBE, .AC, u T.11.).
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JIrobast CTPOKa TEKCTa, PACIIOJIO’KEHHAad Ha CXeMe€ M Ha4YKWMHAIOIIasCd C K/JII0OUEBOI'0 CJI0Ba -pspice nin -

gnucap 6yzeT BcTaBJsieHa (0e3 3TUX KJIH0UeBbIX CJIOB) B HAYAJIO CITMCKA Ilellei.

JIrobast CTPOKa TEKCTa, PACIIOJIO’KEHHAsd Ha CXeMe€ N Ha4YWHAaIoIlasdacd C K/JIIF0UEeBOTO0 CJI0Ba +pSpiCE NI

+gnucap 6yzeT BcTaBJieHa (6e3 3TUX KJIFOUEBBIX CJI0OB) B KOHEIT CITHCKA I1eTIel.

3mech IIpeacTraBJIeH IIPUMEP HCII0J/JIb30BaHUsA HECKOJIBKHUX OHO-CTPOYHBIX TEKCTOBBIX I10JIeE ¥ OJTHOTO

MHOT0-CTPOYHOTIO:

Sl

Ar

Fo

<
[ 22K ]
. RB .

{ LOK |
TRL .
=

_ ,'4

po-PIPICE .model QZN2Z222 npn (t:lf 20'3}
| —gnucap .AC dec 10 1Meg *1.2
—FSPICE BT Y1 10 1205 - - -
i VPSPICE peint At vlvaut)
+gnucap .plat ac wvinodes) {-1.9)"

i A PSPICE model NPN . NPN

i .model ENP BNP
Llib CNProgram, Fdes\LTC\LTSpucEIV\hh\;rnﬁ\Etandard bﬁ
Lbackanno

K ripumMepy, ecii HabpaTh CIeAyOIIL TecT (6e3 HCII0/Ib30BaHUSI METOK!):

-PSPICE .PROBE

TO cTpoka .PPOBE GyzieT BcTaB/IeHa B CIIMCOK COeTHEHUM.

B IIpeabIayIneM IIpuMepe TP CTPOKHU OBLJIM BCTaBJIEHBI B HAYaJIO CIIFICKA u;eneﬁ, a /IB€ — B €TI0 KOHeII, I10

3TOMY METO/TY.

HpI/I HCIIOJIb30OBAHHUHM MHOTIO-CTPOYHOI'O TeEKCTa, KJ/II0UeBbIEe C/JI0Ba +pspice Wik +gnucap HYXXHO

YKa3bsIBaThb TOJILKO OAHH pas:

+PSPICE .model NPN NPN
.model PNP PNP

.1ib C:\Program Files\LTC\LTspiceIV\lib\cmp\standard.bjt

.backanno

IIPH 3TOM Oy/eT CO3/[aHO UeThIpe CTPOKH:
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.model NPN NPN

.model PNP PNP

.1lib C:\Program Files\LTC\LTspiceIV\lib\cmp\standard.bjt
.backanno

Taxoke, 3aMeTbTe, UTO Iieltb GND foJ/pKHa HasbiBaThCst 0 (HOJIB) 111 Pspice.

ITpoune popmMaTsl

Jo1 opMHUPOBAHUA CIIMCKOB COeNUWHEHUM B APYrHX GopMarax MOJKHO HCIIOJIb30BaTh KOHBepPTEPHl B
BUJle IUJIATMHOB. JTH KOHBEpPTEPHl aBTOMaTHUeCKU 3amycrarca w3 Eeschema. B pasgesne 14 fgaHbl
HEeKOTOpBbIe II0SICHeHUS U IIPUMepPhI TAKUX KOHBEPTEPOB.

KoHBepTep — 3TO TEKCTOBBIN ¢aiiy B XIs-popMare, XOTA MOIYT HUCIIOIb30BaTLCA U APYTHE I3bIKU, TaKue
kak Python. Korma wmcmosb3yercs xIs ¢opmat, nmpuioskeHue (xsltproc.exe wmmu xsltproc) cuuThiBaeT
BpeMeHHBIN Qaity, co3gaHHbIN Eeschema, u dailyi KoHBepTepa [JII CO3LaHUS BBIXOJHOrO ¢ariia. B
TAaHHOM CJIyJae, Gpaiiyl KOHBepTepa (Tabsuila CTUIel) OUeHb MaJl eT0 JIETKO ITUCATh.

IToAroTOBKA AUAJIOTOBOT0 OKHA

Jlo6aBUTh HOBBIM IJIaTUH [AJII CO3MaHHS CIIHCKAa COeTUHEHUU MO’KHO C IIOMOIIbI0 KHOIIKU "/[06aBUTH
IIJIaTHH."

ChopMUpoBaTh

% OTMEHWTE

NobaenTe NNarKH

Mcnoneb3oBaTe MMEHa LI,E*I'IEIH o YyMon4aHn D

3mech IMOKa3aHO OKHO HAaCTPOMKH ItaruHa PadsPch:
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Cnucok yened

Pcbnew | OrcadPCB2 | CadStar | Spice | PADS-PCB
ChopMUpoBaTE
MapameTpel:

%OIMEHMTh
DOpMaT Mo YMOM4aHW0

OoBaBrTe NnaruH
KomaHga crncka Lened:

It -0 "%%0" " libfkicad/plugi tlist_fi ds-pch.xsl” "%l"
xsltproc o fusrilib/kicad/plugins/netlist_form_pads-pcb.xs N ——

HawmeHoBaHWe:
PADS-PCB

@3RN CNUCKa Lenei:

JlJ11 HaCTPOMKY HY>KHO YKasaTh:
* HanMeHOBaHUe (HallpuMep, UMs1 popMaTa CIIUCKa ITeIlel).
e KomaHAy AJ 3aITycKa IJIariHa.
ITpu GopMHPOBaHUM CIIHCKA COeLHEHUH:
1. Eeschema co3maeT BpeMeHHBIN Qaili *tmp, HarpuMep, test.tmp.

2. Eeschema 3amryckaeT IJIaTH, KOTOPBIYM CUMTHIBAET test.tmp U co3maert test.net.

d)opMaT KOMaHﬂHOfI CTPOKH

Jlalee TIIpHBeJEH IIpUMep, B KOTOPOM HCIIOJIb3yeTcd Xsltprocexe B KadeCTBe MHCTPyMeHTa
npeobpasoBanus paiioB .xsl 1 netlist_form_pads-pcb.xsl B kauecTBe KOHBepTepa:

f:/kicad/bin/xsltproc.exe -0 %0.net f:/kicad/bin/plugins/netlist_form_pads-pch.xsl %]I

Ie:

f:/kicad/bin/xsltproc.exe IIpuno)xeHue 151 IpeoOpa3oBaHus
daiinoB xsl.

-0 %0.net BrixopgHOMU damti: %0 onpesesaseT UM
BBIXOZHOTO daiinia.

f:/kicad/bin/plugins/netlist_form_pads-pch.xsl Vimd paiina KoHBepTepa (TabIUIIbI
cTuiiei B popMmare xsl).

%I Bymer saMmeHeHO UMeHEM BPeMEeHHOTI0

¢atina (*tmp).

Jl1s1 cxeMBl ¢ IMeHeM test.sch KoMaH/{HasI CTPOKa Oy/ieT IT0CTpoeHa TakK:

f:/kicad/bin/xsltproc.exe -o test.net f:/kicad/bin/plugins/netlist_form_pads-pch.xsl test.tmp.
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KonBepTep u Tad/Mia cTuwien (IU1aruH)

JTO O4YeHb IIPOCTasl YacTb IIPOTPaMMBbl, IIOTOMY 4YTO €€ 3ajada TOJbKO IIpeobpasoBaTh BXOJHOM
TeKCTOBBIN Qaiiyl (BpeMeHHBIN TEKCTOBBIN (aiii) B pyroy TEKCTOBBIN ¢aiil. bosee Toro, 13 BpeMeHHOTO
TEKCTOBOTO ¢ariyia MO>KHO CO3[aTh IIepeUeHb 3JIEMEHTOB.

IIpy HCII0JIb30BAaHUM XSItproc B KadecTBe HWHCTPyMeHTa IIpeoOpasoBaHUSI HY)KHO CO3[aTh TOJIHKO
TabJIUITY CTHJIET.

dopmaT BpeMeHHOro ¢aiiia CIIMcKa CoeuHeHMI

CMmoTpuTe pasfea 14, YTo6bI HOJYUYUTH 00JIbIIEe TOAPOOHOCTEN 0 Xsltproc, opMaTe BpeMeHHOTO ¢aiiia U
HeKOTOPBIX IIPUMepOB TabJINL] CTU/IeH [IJIT KOHBEPTEPOB.
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YepueHue U n1e4YaThb

BBenenue

JlocTymr K 060MM KOMaHaM, IIeYaTy 1 YepUYeHHs], MO>KHO II0JIyYUTh Yepes MeH0 "darir".

®ain | Mpaeka MNpocmoTp PazmecTWTe HacTpolikkn WHCTpyMeHTHl  Cnpaeka

‘::-1. JobaBNTh NUCT CXEMBI @ @ Q Q ¥ [q)‘ E

CoXpaHnTh TEKYLLIK A NWCT CXeMb

Hﬁ HacTpofkn cTpaHuuk e % : I :‘s%
= o s T
[, Me4aTh Em i e

A chige
ﬂ 3aKPLIT ctrl+Q o HepTWTe B bydep obmeHa a
T I a8 - s ¥

IMopmep>xuBarOTCA CIeAYIONTe BBIXOMHBIE popmatsl: Postscript, PDF, SVG, DXF u HPGL. Taxoke, MO>KHO
HaIIpsIMYIO I1evaTaThb Ha IIPUHTEepe.

OCHOBHEIE KOMaH/ABbI II€edaTHu

YepTUTH TEKYIIUI1 JTUCT

co3macTt ofuH QA TOJIBKO JIJIs1 TEKYIIETO JIMCTA.

‘Iep’m’rb BC€ JINCThI

I103BOJISIET HAUEPTUTH BCI0 HepapXHUIo (110 0fHOMY Garury 11 KasKIOTo JIFCTa).

YepTuth B popMmare Postscript

JTOT ITapaMeTp I103BOJIIET co3aBaTh PostScript ¢pariibl.
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HepTuTe CHemMy

,D,MFJE'KTDFJMH Ha3IHa4YeHWA:

ftmpy

® DopmaT cxembl
A4
A

CoobweHna:
CoobleHKna:

DUNLTR: Bce

MapameTpel cTpaHuuel, dopmaT
Pasmep nucTa: {®) |Postscript

PDF
SVG
DXF
HPGL

Owwnbka: He yoaeTca co3gaTe galin Yusr/sharefkicad/demos/finterf_ufinterf_u.ps".
HepueHue: Ytmpfinterf_u.ps' O

Obzop...
OBLe HacTpoRKK
TOAWMHE AWHAKW M0 YMOAHaHA (Mm):
0,152 HepTWUTE TEKYLLMA AncT
Pexam
@ Uger | HepTWUTh BCE AUCTHI
YepHo-Benwii
P JaKpeITE

YepTuTb hopMaTHY paMKy

CoxpaHnTe oTHeT B daln...

B kxavecTBe MMeHHU Qaiisia HCII0JIb3yeTCs UMS JIMCTa C paclpeHueM .ps. MOXKHO OTK/IFOUUTH OIILTHIO

"JepTuTh GOpPMaTHYIO paMKy"'. ITO Oy[eT I10JIe3HO IIPU II0CIeIyIoleM IIpeobpasoBaHuU B Encapsulated
PostScript (popmar .eps) IJI1 Ilepefaud IMOJIyUYeHHBIX YepTeKer B TeKCTOBEIe pefakTophl. Ilose
COOOILIEHUI COIeP>KUT CITMCOK CO3aHHbIX QpaiiioB.
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Yeptuth B popmarte PDF

HepTuTh CHemMy

,D,MFJE'KTDFJMH Ha3IHa4YeHWA:

MapameTpbl CTRaHWUEL  $opMaT
Pasmep nucTa: Postscript
® dopmat cxembl @ [PoF

Ad SVG
A DXF
HPGL
CoobweHna:
CooblweHKna:

DUNLTR: Bce

Obzop...

OBwe HacTpolKK
TOMAWMHE AUHWA N0 YMOA4aHr (Mm):

0,152 HepTUThL TEKYLWMA nucT
Pesam
@ Lser | HepTWThL BCE AMCTHI

YepHo-Benwii
P JakpelTe

[’ YepTuTe hopmaTHYH pamky

CoXpaHWTe OTHET B dhain...

ITosBoJIsgeT co3faBaTh GaiyIbl UepTeskel UCII0b3yd dopmat PDF. ims daiiya o6pasyeTcs U3 IMeHU JIUCTA C

LobaBJyieHHeM pacimipeHys .pdf.
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Yeptuth B popMmare SVG

HepTuTh CHemMy

OpekToprA HazHaYeHWA:
Obzop...
MapameTpel cTRpaHWUE,  PopMaT OBwWe HacTpolkK
Postscript  ToAWMHE NUHWA N0 YMOAYEHAK [Mm):
PDF 0,152 HepTUThL TEKYLWMA nucT
Pexiam
® [sve @ Lser | HepTWUTk BCE AWCTHI
DXF
HepHo-BenbliiA
HPGL JakpelTe
[’ YepTuTe hopmaTHYH pamky
CoobweHna:
CooblweHKna:
MneTP: Bce CoXpaHWTe OTHET B dhain...

ITosBoJIsgeT co3zaBaTh GaiyIbl UepTesKel UCII0Ib3yd dopmat SVG. Mims daiiya o6pasyeTcs U3 IMeHU JIUCTA C
IobaBJyIeHNEeM pacIIipeHus .Svg.
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Yeptuth B popmare DXF

HepTuTh CHemMy

OUpEeKTopWA Ha3HaYeHWA:
Obzop...
MapameTpel cTpaHWuel,  dopMaT OBwe HacTpolKK
Postscript  ToOALWWMHE AUHWA N0 YMOAYEHAK [Mm):
BDE HepTUTh TEKYLUWA nMcT
Pexm
SVG
@ User | HepTUTE BCE MWCTHI
@® [DxF
HepHo-BenbliiA
HPGL JakpelTe
B YepTwuTe dhopMaTHYHD pamky
CoobweHna:
CooblweHKna:
MneTP: Bce CoXpaHWTe OTHET B dhain...

ITo3BoJIsgeT co3maBaTh QailyIbl yepTekel ucrob3yd popmaTr DXF. ma ¢aitra o6pasyeTcs U3 UMeHHU JIMCTa
Cc fo6aBJyieHHEM pacimpenys .dxf.

Yeptuts B popmarte HPGL

ITosBoJIsgeT co3zaBaTh Gaiyibl UepTesKel UCIIob3yd opmat HPGL. B aToM popMaTe MOYKHO 3a/1aTh:

® PasMep JjmcTa.
* Hauyaso KOOpAUHAaT.

* TosnmmHy 11epa (B MM).

,Z[I/IaJIOI‘OBOE OKHO 4YepPUYeHHs BRIIVIAAHUT KaK ITIOKa3aHO gaJjiee:
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JMpeKTopWA HasHa4YeHWA:

0B3op...

MapameTpel CTRpaHWLUEI TopMaT ObBLye HacTpoRKA
MapameTpel HPGL

Faamep AUCTa:

Postscript  ToNWWHE AMHAK MO YMOAYaHMK (MM):

PDF -
pos Lok L T . . HYepTWTb TEKYLLWIA AKMCT
eMM
SVG
Havano koopaWHaT @ Lger
® B neBom HWMHEM yray DXF | HepTWThL BCE NACTHI

HepHo-Benwii
Mo UEHTRY CTPaHWLEI @® HPGL

3aKpLITh
B YepTuTh thopMaTHY pamky
TonwwHa nepa (mm):
0,483
CoobLieHnA:
CoobweHwa:
DUNLTP: Bce CoXpaHWTe oTHET B dain...

Nms pariyia 06pasyeTcs U3 IMeHHU JIMCTA C J06aBIeHUeM pacIIipeHud plt.

YcTraHOBKAa pasMepa JIucra

ITo ymoJsryaHuUto, BEIOpaH popmar cxeMsl. [Ipu aToM, 6y/IeT HUCII0Ib30BaH pasMep JIHCTa, YCTaHOBJIEHHBIN B
HaCTpOMKax CTPAHUIIBI, X MacIrTad, paBHbIN 1. ECoTH BBIOpaH APYroi pasmep JycTa (A4 mipu pasmepe A0
ny A ripu pasmepe E), To macirrab 6yzet 11o1o6paH Tak, YTo6bI 3aII0JTHUTE CTPAHUILY.

Hacrpoiika cMeleHus

JI1 BceX CTaHZAPTHBIX pasMepoB, MOXKHO IIOACTPOUTH CMeIeHUe I[eHTpa YepTeka TaK TOYHO, KaK
TOJIFKO 3TO BO3MO’KHO. /[eJI0 B TOM, YTO ILIOTTEPHl MOTYT YEPTUTH I OTHOCHUTEJNLHO IIEHTPa, MU
OTHOCHUTEJILHO HIDKHETO JIEBOTO YIVIa JIKCTA, K HeOGXOAHUMO 3aIaTh BEpHOE CMeIlleHHUe JIJIS1 TPABUILHOM
IIOCTPOMKH UepTerka.

JpyrumMu cioBaMu:

e JI7s1 TUIOTTEPOB C OTIOPHOM TOUKOM B IIEHTPE JIMCTa — CMEIeHHe JIOJDKHO GBITH OTPHUIlAaTETbHBIM U
PaBHBIM IOJIOBUHE pa3Mepa JIUCTA.

e JI751 IIOTTEPOB C OIIOPHOU TOUKOH B HYDKHEM JIEBOM YIJIy — CMEITIEHHE T0JDKHO OBITh PAaBHBIM 0.

JIJ1s1 yCTaHOBKH CMETTIeHHST:

* BribepuTe pasmep JIUCTA.
® VYcTaHOBUTE CMeIlleHUe 110 KoopauHaTaM X U Y.

* [lo/TBep/IUTe YCTAHOBJIEHHOE CMeITleHHE.
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IleuaThs Ha Oymare

Komanna, OOCTYIIHasdA 4Yepe3 KHOIIKY I—h!, II03BOJIAET IIPOCMATPUBATL U CO34aBaThb (l)aI‘/’IJILI IIeYaTHu OJid

0GBIYHOTO ITPUHTEPA.

[Me4aTh

MapaMeTpbl NEYaTH: -
HacTpolKK CTpaHWLE

MevyaTaTb GOPMaTHYD paMKy

MpocMoTp
MeyaTs B 4epHo-Benom pexume
MevaTh
33KpLITL

IMapameTrp "TeuaTaTh GOPMATHYI0 PaMKy' paspellaeT WJIM 3allpelllaeT medyaTb POPMAaTHOU paMKH U
OCHOBHOM Ha/IITHCH.

ITapameTp "[leyaTh B 4epHO-6€JI0M peKrMe" IIepeBOJUT ITeyaTh B MOHOXPOMHBIU pesKHUM. ITOT IapaMeTp,
B OCHOBHOM, HY)XeH IIpH HCIIOJIb30BaHUN YEPHO-OeJIbIX JIasepHBIX IIPUHTEPOB, TaK KakK I[BeTa
I1eYaTaroTcda B II0JIyTOHAX, M3-3a Yero YacTo CXeMbl CTAaHOBUTCA He YUTaeMbIMU.
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IIpocMoTp OMO/INOTEK KOMIIOHEHTOB

Oo61asa nHpopManusa 0 6M6/IMO0TeKaX KOMIIOHEHTOB

KoMIIOHEHT — 3TO 3JIeMeHT CXeMbl, KOTOPBIM COZEep>KUT YCI0BHOe rpadpudeckoe o6o3HaueHue (YI'0),
IeKTPUYeCKHe COeSUHEeHN U I10JI, OIIpe/iesIsIIollyie KOMIIOHEHT. KOMIIOHEeHTHI, UCII0/Ib3yeMbIe B CXeMe,
XpasaTca B 6ubimoTekax. Eeschema copmep)XKUT MHCTPYMEHT A1 CO3aHUs OHMOGIMOTEK KOMIIOHEHTOB,
KOTOPBIN I103BOJIAET CO37aBaTh HOBble OHMOIMOTEKH, 100aBJIATh, YAAIATL U IIepeMelaTh KOMIIOHEHTHI
Meny OMOJIMOTEeKaMH, JKCIIOPTUPOBAaTHL HUX B (Qaityibl M HMMIIOPTUPOBATH 060paTHO. HMHCTpyMeHT
penakTupoBaHUd OHOIMOTEK IIPEeIOCTaBJIET IIPOCTOM IIyTh K VIIpaBjeHUI0 ¢aiiylaMu OHOIMOTEK
KOMIIOHEHTOB.

00630p OHMO/IMOTEKH KOMIIOHEHTOB

bubiroTeka KOMIIOHEHTOB COCTOUT U3 OQHOTO HMJ/JIM HECKOJIbKHX KOMIIOHEHTOB. OGBIYHO, KOMIIOHEHTEI
O6’B€,I[I/IHH}OT II0 (l)YHKHHOHaHBHOMy Ha3HA4Y€HHWIO, THUIILY, 15005 W05 IIPOU3BOAUTEJIIO.

KoMITOHEHT COCTOUT U3:

¢ T'padpuyecKux 31eMeHTOB (JIMHUU, OKPYKHOCTEH, YT, TEKCTa U IIp.), OIIPeeIOIX ero Ipaguyueckoe
IpefcTaBJIeHHUE.

* BBIBOJIOB, KOTOphle HMMeEIT KaK Ipaduueckue CBOWMCTBA (JIMHUS, AWHaAMUYECKUM, WHBEPCHBIY,
TAaKTOBBIH 110 3aiHeMy QPOHTY U IIP.) U 3JIEKTPUUECKHE CBOMCTBA (BXO/I, BBIXO/I, IBYHAIIPAaBJIeHHBIN U
T.JI.), KOTOPBIe UCII0/Ib3YIOTC AJII IIPOBEPKHU JIEKTPHUYECKUX ITpaBUI IIpoeKTHpoBaHud (ERC).

¢ TJloJiel, TaKKX Kak 0603HaYeHUe, 3HaUeHHe, Ha3HaUeHHOe I10Calo0UH0e MeCTO IS IIPOeKTa IIeJaTHOH
IIaTHI U IPyTHe.

® JIceBOJOHHMOB, HCIIOJIb3yeMbIX [JI1I CBA3BIBAHUA I'IO,I[O6HI:IX KOMIIOHEHTOB, TaKuX Kak 7400 u ero

aHasoros 74L.S00, 74HCO00 1 7437. Bce 9TH IICeBJOHUMBI CCHLIAIOTCSA K OTHOMY ¥ TOMY 7K€ KOMIIOHEHTY.

[l co3paHusd IIPaBUJIBHOTO KOMIIOHEHTA HEO 6XO,Z[I/IMOI

® QOmnpeneauTsb, COCTOUT JIX KOMIIOHEHT M3 HECKOJILKUX YacTel.

° OHpe,E[EJII/ITI:, uMeeT Jid KOMIIOHEHT aJIbTEPpHATHBHOE Ha4Ye€pTaHHE, TaKKe HN3BECTHOE KakK
OOIIOJIHHUTE/IbHOE o0603HauUeHUe I10 ae MopraHy.

° Ha‘IepTI/ITb ero I‘pa(l)I/IquKOE 0003HaueHUe HCIIOJIB3yd JIMHHH, IIPAMOYIOJIBHHUKH, OKPY’KHOCTH,
IIOJIMTOHBI K1 TEKCT.

¢ Jl06aBUTH BBHIBOJbI, BHUMATeJIbHO HasHauasd KaKnoMy rpaduueckoe IIpefcraBjeHre, UMsd, HOMep U
TIEKTPUYECKUN TUI (BXO/I, BBIXO/I, TPEXCTAaOKIbHBIM, BEIBOJ, IUTAHUS U T.IL.).

* [l06aBUTH IICEBOHUMBI, €CJIU IpyTHe KOMIIOHEHTHI UMeI0T TaKoe >Ke 0603HaueHUe U PaclioJIo)KeHHe
BBIBOJIOB, WJIX YIAJIUTH UX, €CJIM KOMITOHEHT GBLII CO37IaH Ha 0CHOBE JIPYTOTO.

° ,[[O 6aBUTH OOIIOJIHHUTEJ/IbHBIE IIOJIM, TaKHe KaK HMs II0CaJO04YHOI'O0 MeCTa, HCIIOJIb3yeMOIo IIPpH
IIPOEKTUPOBAHUA IIe4yaTHOM ILJIaThI, U/UIH YCTaHOBHUTH UX BUIAHUMOCTD.

* JIOKyMEHTHPOBAaTb KOMIIOHEHT, ITyTéM 3all0JIHEHUS CTPOKHM OITMCAHHS, YKas3aHWs CCHUIKH Ha
CIIPABOYHYI0 JOKYMEHTAITHIO U IIp.
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COXpaHUTH ero B CIIPOEKTUPOBAHHOM GHOIHOTEKE.

00630p pegaxkTopa OMO/JIMOTEKH KOMIIOHEHTOB

OCHOBHOE OKHO pemaxKkTopa O6MOJIMOTEK KOMIIOHEHTOB ITOKasaHO HIyKe. OHO COCTOUT U3 TpOoHuX maHeseu

WHCTPYMEHTOB [JId OBICTPOTO [OCTyIIa K OCHOBHBIM KOMaHJaM MW TIOJA [JId IIPOCMOTpa U
peraxkTupoBaHusd. Ha IaHesIX UHCTPYMEHTOB PAcCIIOJIOKeHbl He BCe OCTYIIHbIe KOMaH/bI, OCTabHbIE
MO>KHO HAalTH B MEHIO.

PegakTopa BubnuoTeku komnoHeHToB: /U cad/1ibrarys ;. 1ib [Todbko 4TeHue]
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Wras MceegoHKM YacTe KoHTyp Twun OnncaHne Knw4eeble cnoea JokymeHTaLma
74LS00 OTCYTCTBYET A HopMmansHo YacTk Quad nand2 TTL nand2
Z6,51 X890 Y-6,35 dx 8,90 dy -6,35 dist 10,93 MM

OCHOBHas NaHeJIb HHCTPYMEHTOB

OcHOBHasg IIaHesb HWHCTPYMEHTOB, KaK 00BIYHO, PacIIoJio’KeHa B BerHEﬁ YaCTH OCHOBHOTIO OKHa H
COCTOHUT M3 KOMaH[ YyIIpaBJIEHHA OHOJIOTEKOH, OTMQHBI/HOBTOpEHI/IH I,I[eI‘/’ICTBI/II\/’I, MaCH_ITa6I/Ip0BaHI/ISI u
BBI3OBaA IHaAJIOTOB HaCTpoﬁKH KOMIIOHEHTA, KaK ITI0OKa3aHO HH’KeE.
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l‘é CoxXpaHUTH BHIOPAHHYIO B JaHHBIH MOMEHT 6M6/IH0TeKy. KHOIIKa He aKTUBHA,
ecJIi He BbIOpaHa HU 0/{HA U3 OU6/IM0TeK UJIH He OBIJIO CleslaHO HUKAKUX
N3MeHEeHUH B TEKYIIer 6MOIMoTEeKe.

BrI6paTh 6MOIHOTEKY [IJI pelaKTUPOBaHHUS.

VraJuTh KOMIIOHEHT U3 TeKyIed 61610 TeKH WU JPYTOY, OIIpeLeIEHHOM B
IIPOEeKTe, eC/IU HU O/THA U3 OU6IN0TEK He BhIOpaHa.

KOMIIOHEHTa IJId I[a]l]:HeﬁHIerO pegakKTUpPOBaHUA.

m OTKpPBITH IPOCMOTPITUK KOMIIOHEHTOB /IJIsI BEIO0pa OMOJIMO0TEKU UJIU
:[‘;} Co31aTh HOBBIM KOMIIOHEHT.

3arpysuTh KOMIIOHEHT U3 TeKyIlel OMOJIU0TEeKHU 1JI19 pelaKTUPOBaHUS.
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Cosmarsh HOBBIM KOMIIOHEHT U3 BLI6paHHOI‘O B ,D;aHHBIﬁ MOMEHT.

CoxXpaHUTh U3MEeHEHUS TeKYIero KOMIIOHeHTa B HaMATH. Paii 616110 TeKHU
ocTaeTcs 6e3 U3MeHeHHUH.

VMIIOPTUPOBATH O/JUH KOMIIOHEHT U3 daiia.

JKCIOPTUPOBATH TEKYITUHY KOMIIOHEHT B $aii.

Co3zaTh HOBYI0 OMOJIMOTEKY, CO/leprKallyl0 TEKYIIIUH KOMIIOHeHT. [IpuMedaHue:
HOBas 6ubIMOTEeKa He 100aBJIIeTCs B IIPOEKT aBTOMATHUYeCKH.

OTMEHHUTH 110 ciiegHee N3MEHEHHE.

HOBTOpI/ITL IIpenbpIayInee naMeHeHHe.

Pe,[(aKTHpOBaTB CBOMCTBA TEeKYIero KOMIIOHEHTaA.

Pe,[(aKTHpOBaTB I10JId TEKYIero KOMIIOHeHTa.

HpOBepI/ITB TeKYH_II/II‘/JI KOMITOHEHT Ha HaJIU4Ue OIITHO0K IIPOEKTUPOBaHUMA.

VBe/IMUuTh MaciTao.

VMeHBIIUTE MacITao.

OGHOBHUTEL U300pakeHUe.

MaCLT_ITa6I/IpOBaTL TaK, YTOOBI 130 6pa)K9HI/Ie KOMIIOHEHTaAa IIO/THOCTB IO
IIOMEeCTHUJIOCh Ha 3KpPaHe.

Bri6paTh HOpMaJbHOE 0003HaUeHHe KOMIIOHEeHTAa. 9Ta KHOIIKA HeJI0CTyIIHA, eCJIU
TEKYI[UY KOMIIOHEHT He UMeeT JJ0I0JTHUTEeIbHBIX 0003HaYeHHUM (110 fie
Moprany).

BrI6paTh AOIOJHUTEIbHOE 0603HaUeHHe KOMIIOHEHTA. ITa KHOIIKA He/[0CTYIIHa,
eCJIM TeKYyIIUY KOMIIOHEHT He UMeeT JOII0JTHUTeIbHBIX 0603HadeHUH (110 fe
Moprany).

[TokasaTh JOKYMEeHTAIIUI0 /I TEKYIero KOMIIOHeHTa. KHOIIKa He aKTUBHA, eC/INU
dari OKyMeHTaI[UM He YKa3aH B CBOUCTBaX KOMIIOHEHTA.

BwI60p YacTH /151 0TOGparkeHUSI. BhITIa[atoIuii CITUCOK He aKTUBEH, eCJIN
TEeKYIINH KOMIIOHEHT He COCTOUT U3 HeCKOJIbKUX UacTeH.

Bb160p ICeBIOHUMA. BBITIAaONINE CITUCOK He aKTHBEH, eCJIH TEKYITUH
KOMITOHEHT He UMeeT IICeBJ0HUMOB.

Pe,l[aKTI/IpOBaTb BBEIBO/JBI: peIaKTUPOBaHUEe (l)OpMBI U II0JIOKEHUA
OTIIMYAIIIKUXCA BBIBOJOB B KOMIIOHEHTAaX C HECKOJIbKHUMH YaCTAMHK 17005 W) 058
OOIIOJIHUTE/IbHBIMH 0003HaUeHUSIMH.
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ITaHeIb HHCTPYMEHTOB YePTEKHBIX 37IEMEHTOB

BepTuKasibHas IIaHeJ b HHCTPYMEHTOB, PACIIOJIOXKEHHAs C IIPaBO CTOPOHBLI 0CHOBHOI'O OKHA, II03BOJIIET
pasMeliatb BCe HeOOXOAUMBIE 3JIeMeHThl 0003HAaUeHUs KOMIIOHEHTAa. B Tabiuile HIDKe IIPHUBeNeHO
OIIUCaHUE KK 0N KHOIIKU.

L}) HUHCTpyMeHT BbI/iesieHH4. [[[eTY0K TpaBO¥ KHOIIKY MBIIIIM Ha BEI/IeJIEHHOM 3JIEMEHTE
OTKpPHhIBaeT KOHTEKCTHOE MeHIO JIJI1 06 beKTa 110/ KypcopoM. IIpu Ha>kaTHUHU JIeBOH KHOIKHU
MBIIIIH, HAa THPOPMaIiuOHHOU IaHeJH, BHHU3Y 0CHOBHOTO 0OKHA, Oy/IyT T0Ka3aHbl CBOMCTBA
00BbeKTa, HaXO/ISIIeTOCS IO KypCOPOM. /IBOMHOM I11e/TY0K JIEBOU KHOIIKU MBIIIIHU OTKPOET
JHAJIOTOBOE OKHO CBOMCTB 00bEKTAa, YTO HAXOUTCI IIO/T KYPCOPOM.

Jlo6aBUTH BHIBO/I. [[e/TUOK JIeBO KHOITKY MBIIIIH /17151 10 6aBJIeHUSI HOBOTO BBIBO/IA.

,/10 0aBUTH TEKCT. H_[eJI‘«IOI( JIeBOM KHOIIKH MBIIIIH JIsL [{O6aB]IEHI/IH HOBOTO TEKCTOBOTO
3JIEMEHTa.

Jlo 6aBUTH IIpAMOYTOJIBbHUK. [IMesruok JIEBOY KHOIIKH MBIIIIHA [JIA PACIIOJIO’KEHU IIEPBOTO
yIjia IpAMOYTOJIb HHUKaA. Eme OIHWH IIe/TY0K [JIA PacCIIOJI0OKeHHsI BTOPOro,
IIPOTHUBOIIOJIO’KHOTO, yIVIa IIPSAMOYIOJIbHUKA.

J106aBUTH OKPY>KHOCTE. [1[eTU0K JIeBO KHOTTKH MBIIITH [JI HavaJa YepueHUs HOBOH
OKPY>KHOCTH OT ITeHTpa. EINé 0/THH IeTY0K JIJISI YCTAaHOBKHU PaIUyca OKPYIKHO CTH.

JNlo6aByieHme Ayru. [[eTI0K JIeBOY KHOIIKH MBIIITH JIJIT Hadajla YepueHust HOBOH IyTH,

J @ 0O =3 %

HauuHag U3 IleHTpa. EIllé 0[1H 111eJTUOK /I yCTAHOBKHU IIEPBOW KOHEYHOUW TOUKH.
I[MocmeHUM 1Ie/TY0K [JI1 YCTAHOBKU BTOPOM KOHEYHOU TOYKHU.

JlobaBaeHue nosauroHa. [Ile;yoK J1eBOYM KHOIIKY MBIIITH [IJI Hadajla YepueHUs

u

IIOJUTOHAJIbHOM JIMHUU [IJI TEKYIero KOMIIOHeHTa. [1]eJT40K JIeBO KHOIIKY MBIIIH JIJIs1
I 06aBJIeHUS CJIeVIOIIET0 OTpe3Ka II0JIUTOHAJIbHOU JIUHU. /[BOMHOH IIeTY0K JIEBOU KHOIIKHU
MBIIIIH [IJI51 3aBePIIeHUs I10JIUTOHA.

i Touka IIPUBSA3KHW KOMIIOHEHTA. Ilemuok JIEBOM KHOIIKH MBIIIIHA OJIs1 YCTaAaHOBKH TOYKH
IIPUBA3KHW KOMIIOHEHTaA.

<@ UMnopT KOMIIOHeHTa 13 daria.
.ﬁ VHcTpyMeHT ypanieHus.[1[eT90K JIeBOM KHOIIKY MBIIIH /17151 YA aJIleHUs 060 beKTa U3 TeKYIero
KOMIIOHEHTa.

IIaHenpb HHCTPYMEHTOB IIapaMeTpPoOB

BepTukasbHasl IaHe b MHCTPYMEHTOB, PACIIOJIo>KeHHasl C JIEBOM CTOPOHBI OCHOBHOTO OKHA, II03BOJISIET
YCTaHOBUTH HEKOTOPbIe IIapaMeTphl peJaKTHUpOBaHWS. B Tabiumile HIDKe IIpHBeJieHa Tabumiia C
OIIMCaHHEM KaKI,01 KHOIIKH.
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HepeK]IIO‘{I/ITB BHUIHUMOCTb CETKH (BKJI. LJIH BBIKJL.)

in VYCTaHOBHUTH B KaUeCTBe €IMHUI] U3MEPEHUS — I0HAMBIL.
mm VCTaHOBUTH B KaUeCTBe eIUHHUIT U3MEPEHUS — MUJLIIMETPHI.
T[L: [epeKJIFOUHUTDH PEKUM 0TOOpaskeHHS Kypcopa.

BbIOOD U yIIpaB/IeHUe OU0/JIN0TEKOMI

BrI6paTh TeKyIyto OUOIM0TEKY MOYKHO C IIOMOIIBI0 KHOIIKK m KOTOpas ITI0KasbIBaeT BCe JLOCTYIIHbIE
OMOMOTEKH U II03BOJISIET BBHIOpPATh OHY U3 HUX. KoTta KOMITOHEHT 3arpy>KeH WJIH COXPaHEH, OH OyieT
IIOMEIIEH B 3Ty OMO/IMOTEKY. B KauecTBe MMeHN KOMIIOHEHTA B OMOIMOTEeKe IIPUHUMAETCH COIEPIKUMOe
€ro 1oJig "3HaueHue".

e CHauasa Hy)KHO 3arpy3uTh 6u6/moTeKy B Eeschema, UTOGBI II0TOM ITOJIyYUTD [0 CTYII
K eé COIepKUMOMY.

NOTE CoilepoKuMOe TeKyIlel OHOIMOTeKHM MOJKHO COXPaHUTh II0CIe BHECEHHBIX

H3MEHEHUM C IIOMOIIIBI0 KHOIIKK ﬁ U3 IJIaBHOU ITaHeJ U HHCTPYMEHTOB.

* KoMITOHEHT MOKHO ya/IUTh U3 GUOIHOTEKH, HAXKaB Ha KHOTIKY T -

BbIOOD M cOXpaHeHHe KOMIIOHEHTa

[Ipu pefakTUPOBAaHUN KOMIIOHEHTa, U3MEHEHUs, Ha CaMOM Jiejle, IIPUMEeHSIIOTCI He K KOMIIOHEHTY 13
OMOJIMOTEKH, a K KOIIUH, PACIIOJI0KeHHOU B MaMATH KOMIIbIOTepa. JIro0ble oIlepaliii peakTUPOBaHUSA
MOKHO JIETKO OTMeHUTb. KOMIIOHEHT MO>KHO 3arpysuTb U3 JIOKaJbHOW OHOIMOTEKU WIM U3
CYIIIeCTBYIOIIET0 KOMIIOHEHTA.

BbIOOpP KOMIIOHEHTa

[Tpyu Ha)KaTUM Ha KHOIIKY j::ﬁ U3 OCHOBHOM ITaHEeJI UHCTPYMEHTOB, 0TOOPa3sUTCd IepedyeHb /I0CTYIIHBIX

KOMITOHEHTOB, KOTOPbIe MO>KHO BBIOpPATh U 3arPy3UTh U3 TEKYIIEeH OHOIOTEKH.

EC/IM BEIGPAH IICEBJOHHM KaKOTO-HHOYIb KOMIIOHEHTa, TO B 3aroJIOBKe OKHA GyfeT
[I0Ka3aHO MMS OPHTHHAJLHOTO KOMIIOHEHTa, BMECTO IICeBJOHHMMA. CIIHCOK
IICEBOHMMOB BCeIla 3arpy’kaeTcsi BMeCTe C KOMIIOHEHTOM U €r0 MOXKHO
NOTE PeaKTHPOBaTh. MOKHO CO37[aTh HOBBIM KOMIIOHEHT, BEIGPAB OJMH H3 IICEBOHNMOB

TEKyIlero KOMIIOHEHTa H3 T4L500 | HepBbeI JJIEMEHT CIIHCKa

IICEBAOHHUMOB SABJIAETCA OPUTHHAJIbHBIM KOMIIOHEHTOM.

Taxoke, HaXKaTHe KHOIIKHA ? II03BOJIAET 3arpy3suTh KOMIIOHEHT, KOTOpLIfI paHee OBLI

NOTE ] >
COXpaHEH C IIOMOIIIBI0 KHOIIKH

CoxpaHeHH e KOMIIOHEHTa

ITocsle TIPpUMeHEHHBIX H3MeHEHUM, KOMIIOHEHT MOJKHO COXPaHUThb B TeKylleld OHOIMOoTeKe, HOBOM
OHMO/IMOTeKe N 9KCIIOPTUPOBATh B Qariy pe3aepBHOU KOIIHUH.
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JUtd coxpaHeHUs HW3MEHEHHOTO KOMIIOHEHTa B TeKyIled OHOIMOoTeKe, Ha>KMUTE :[} IMo>kanyiicra

3aMeThTe, YTO KOMaH/ia 0OHOBJIEHUS JIUIIH COXpaHHUT H3MEHEHUA B BbI,I[GJIEHHOﬁ namMmsaTa. 06 aToM
HY’KHO IIOMHHTB I0 COXpaHEHHUA OMOJIMOTEKH.

YTOGHI HEIIOCPeACTBEHHO COXPAHUTh M3MeHEeHUsT KOMIIOHeHTa B (aiiyl GHOIMOTeKH, HAKMUTE KHOIIKY
lh', KOTOpasl IlepesalyIeT CyIIeCTBYIOIIMKM ¢aiiy OMOIHMOTEKHM HOBBHIM COLEPIKHMBIM CO BCEMH

HU3MEHEHUAMH.

Eci HY’)KHO €O3[[aTh HOBYIO GHOJIHOTEKY, COJEPIKaIllyl0 TEKYIIMM KOMIIOHEHT, Ha)KMUTE m Bynet

BBIJIAH 3aIp0OC HAa BBOJ, UMEHU HOBOU OMOIMOTEKH.

HoBrle 6160 TEeKH He 100aBJIIIOTCSA B TEKYIIINM IIPOEKT aBTOMAaTHYeCKU.

NOTE Hy>kHO [106aBJ/ISITH BCe HOBBIE, HEOOXOAWMBIE JJII CXEeMbl, OMOIUOTEKH B TaOIUILY

OUOIMOTEK ITPOeKTa C IOMOIIILI0 COOTBETCTBYIOIIETO TUAJIOTOBOTO OKHA B Eeschema.

Haxmue r‘, YTOGBI CO37MaTh (aii, CoJepsKaluil TOJBLKO TEeKYIIMH KOMIIOHEHT. JTOT dain GymeT

CTaHJApPTHOM OGHMOIMOTEKOM, KOTOPAsk COJIEP>KUT BCET0 OJMH KOMIIOHEHT. ETo MOYKHO HCII0JIb30BaTh [JIS
MMITOPTa KOMIIOHEHTA B IPYTYI0 GHO/IMOTEKY. TakuM 06pa3oM, KOMaH/a CO3/TaHuUsI HOBOW OHOIMOTEKH U
KOMaH 1a 9KCIIOPTa, B 0CHOBHOM, OJTHUHAKOBEI.

ITepeMelnieHre KOMIIOHEHTA B IPYTryI0 OHO/JIHOTEKY

Mo0>KHO, I0CTaTOYHO IIPOCTO, CKOIIMPOBATh KOMIIOHEHT U3 OTHOM OHOIMOTEKH B APYIYIO HCII0JIb3YS
CJIeYIOITHEe KOMaH/bI:

Br16paTh UCXOLHYI0 OUOIMOTEKY, HA’KaB KHOIIKY m

® 3arpysuTh KOMIIOHEHT, KOTOPHIM HY)KHO IIepeMeCTUTh, HaKaB KHOIIKY :[5? I9TOT KOMIIOHEHT OyzeT

II0KasaH B 00J1aCTH PEegaKTHUPOBaHUA.

* BrIOpaTh KOHEUHYI0 OUOINOTEKY, HaYKaB KHOIIKY m
* CoXpaHUTH TEKYIIMH KOMIIOHEHT B BbIJ[eJIEHHOM IIaMSITU HOBOM OGMOIMOTEKH, Ha)KaB KHOIIKY :[}

* COXpaHUTh KOMIIOHEHT B Qaiiyl 6MOIM0TEKH, HAYKaB KHOTIKY l‘é

OTMeHa H3MEeHEeHHH KOMIIOHEHTAa

HpI/I PEOAKTHUPOBAHKMM KOMIIOHEHTa, HW3MEHEHMdA BBIIIOJHAIOTCA TOJIBKO Ha[ pa6oqe171 KOoIlren
HaCTOSAIIIETO0 KOMIIOHEHTa OMOHMOTEKH. ITO 3HAUUT, UTO ITI0KAa HM3MeHEeHUs He COXpaHEHbI B IIaMATH,
KOMIIOHEHT MOJKHO IIepe3arpysuTb 3aHOBO, OTMEHHB, T€M CaMbIM, BCe COeJIaHHbIe H3MEHEHI. Ecumm
HW3MEHEHU YyKe 3alllCaHbl B IIaMATh, HO HE 3allMCaHbI B cbafm O6HOJIMOTEKH, TO BcCerma MOJKHO BBIUTH U3
peaaKTopa ¥ Ha4daTh 3aHOBO. Eeschema 0TMeHUT Bce U3MeHEHUSI.

Co3gaHNe KOMIIOHEHTOB OHO/IHOTEKU

Co3aHuie HOBOro KOMIIOHEHTa

HoBBIM KOMIIOHEHT MO>KHO CO3/1aTh, Ha’KaB KHOIIKY :[;:}- By,ueT 3aIlIpOIIeHO NMA KOMIIOHEHTAa (3T0 MMS

OyZeT HCII0Jb30BAHO B KaudeCTBe 3HAUeHWsd ero IIosd "3HaueHHe" B pefakTope cxXeM), IpedHKC
o6osHaueHus (DA, VT, R, ...), KosmmyecTBO yacTeli (Harrpumep, 7400 COCTOUT U3 UETHIPEX YacTel) H, eciid
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HY)KHO, [IOIIOJIHUTeJIbHOe HauepTaHUe (TakKe M3BeCTHOe KakK 00603HaueHuWe 110 ge Moprany). Ecim
npedpukc oOO3HaUeHHsI He yKasaH, OyJeT MCIIOJB30BAaHO 3HadyeHHe II0 ymos4yaHuto "U". Bce atu
IapamMeTpsl MOXKHO I103Ke U3SMEeHUTB, HO, BCe JKe, JIyJllle Cpasy 3aJaBaTh BepHbIe 3HAYeHUS.

Ba koMnoHeHTa

ODLMe HACTPORKK

WMma KoMnoHeHTa: NEW _GATE|

OBosHaqveHWe No YMONHaHW: |y

Kon-Bo HacTell Ha Kopryc: 1 a

Co30aTe GONOAHWTENbHOE obo3HaveHme (Mo ge MopraHy)
Co303Th KOMMNOHEHT Kak CMMBOM NUTaHWA

Bce 4acTw He B3aMO3aMEH AEMEI

ObuiKe HAacTpOHKM ELIBOO,OB

CMelleHWe TEKCTa BLIBOOA: a0

4k

B MokazaTe Homep BeIBOOE
B4 MokaszaTe MMA BLIBOOA

& Vma BoiBoOa BHYTPK

% OTMEHWNTEL | @grz |

ByzeT co3jaH HOBBIM KOMIIOHEHT C yKa3aHHBIMM BBIIIle ITapaMeTpaMH U IIpeficTaBjIeH B pefaKTope, Kak
II0Ka3aHO HIDKe.

FegakTopa BubnuoTeku kKoMnoHeEHTOB: He Beibpana BubnuoTeka
®aidn  MpaeBka MpocMmoTp PasMecTWTe HacTpoidkw Cnpaeka

D a0 >t o0 T & QAR

S eUEOA S

Z17,00 X6,35 Y-2,54 dx 6,35 dy-2,54 dist 6,84 MM
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Co3maHue KOMIIOHEHTA Ha OCHOBE /IPYTOro

YacTo KOMITOHEHT, KOTOPBIM HYKHO C/leslaTh, II0X05K Ha OJTUH U3 YoKe CYITIeCTBYIONTUX B 6UOIHOTEKE. B
3TOM CJTy4dae JIeTKO 3aTPy3UTh U OIIPaBUTH CYIT[eCTBYIOITUHM KOMIIOHEHT.

® 3arpysuTe KOMIIOHEHT, KOTOPBIH HY>KHO B3Th 34 OCHOBY.

°* Haxmure KHOIIKY :E}- WIN U3MEHHB €ro HhMs, UCII0JIb3Yysd IIeTY0K HpaBOﬁ KHOIIKHM MBIITH Ha IIOJIE

3HAa4YeHMd U USMEHUTE €TI0 TEKCT. HpI/I Ha’XaTHH KHOIIKH rZLYGJII/IpOB(':'lHI/IF{, 6Y,ZLET 3alIpOIII€eHO HOBO€E UM
I KOMIIOHEHTa.

* FEQm KOMIIOHEHT UMeeT IICEBIOHUMEI, Oy/IeT IT0Ka3aHO COOOITeHMe C IIPe/JIO)KeHUeM YA aJIUTh UX U3
HOBOTO KOMIIOHEHTAa, YTOObI yCTPaHUTh KOHQIUKT B 6100 TeKe. ECTM 0TKa3aThCs OT 3TOTO, CO3IaHIe
HOBOTO KOMIIOHeHTa OyJleT 0OTMeHeHO. B O6mO/moTeKe KOMIIOHEHTOB He MOXKeT ObITh TyOIUKAaTOB

HUMEH WIN IICEBAOHHMOB.
® BEIIOJIHUTE BCe HEO6XO,I[I/IN[BIe HM3MEHEHH B KOMIIOHEHTE.

¢ OOCHOBHTEe HOBBIMI KOMIIOHEHTa B TeKyIlell OHOIMoTeKe, Ha)KaB KHOIIKY :[} WA COXPAHUTE ero B
HOBOM OHOJIMOTEKe, Ha)KaB KHOIIKY m WM, eCJIM HY)KHO, COXPaHHTe 3TOT HOBBIA KOMIIOHEHT B

Ipyrou 6HUbIMOoTeKe, BhIOpAB [JI1 3TOTO IPYIyr OHOIMOTEKY C IIOMOIILIO m U COXPaHUB B Heé

HOBBIN KOMITOHEHT.

* CoxpaHuTe QAT TEKYITEH GUOTMOTEKH Ha TUCKE C IOMOIIHI0 KHOIIKH l‘é

CBoricTBa KOMIIOHEHTa

CBoMiCcTBa KOMIIOHEHTA M OJDKHBI ObITh BHUMATEJIbHO 3dlaHBI B ITPOIIECCe ero Co3aaHud, NHa4e, OHHN 6YJIYT
YHadIeI0BaHbl OT CKOIIMPOBAHHOI'0O KOMIIOHEHTA. YToOBI M3MEHUTH CBOMCTBA KOMIIOHEHTA, HAYKMUTE

KHOIIKY -E- s 6y,I[6T IIOKa3aHO IHa/IOTOBOE OKHO, KdK Ha PHUCYHKE HITKe.

CBolcTBa gna MEKW_GATE

NapamMeTphl | Onwcadwe | MceBgoHWM | DWABTP Nocag.MmecT
OBwre

MimeeT gononHWUTENEHOE oboaHavYeHWe (No ge Moprany)

B MokasaTe HoMep BuiBOLa

MNokKa3aTe WMA BeIBOOA

& Vma BoiBoga BHYTPK

Kon-eo YacTel (makc., gonycTumo 64) CMeleHWe NosiuMy MMeHW BIBOOE
1 = 40

4k

Co30aTe Kak CUMBON MWTaHKA

Bce 4acTw He B3aMO3aMEH ASMBI

ﬁ OTMEHWUTE | @gl( |
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OueHb Ba)KHO, YTOOBLI ObLJI0O IPABMJIHHO YKAa3aHO KOJIMYECTBO HacTed U HaJU4Me [[0II0JTHUTEIHHOTO
HayepTaHUs, IIOTOMY UTO, PelaKTUPOBAaHNe WM CO3IaHHe BRIBOJIOB 3aTPOHET KaKIYI0 M3 yacTed. Ecim
KOJTMYeCTBO YacTed U3MeHeHO YyKe II0Cje CO3[JaHUs MW pPeJaKTUPOBAHUSI BBIBOJIOB, TO HYKHO
JIOTIOJTHUTEJIHLHO 06paboTaTh BEIBOIBI K 0603HAUEHIE HOBBIX YaCTeH.

ITapameTpsl rpadrueckoro xapakrepa "TlokasaTb HOMep BbIBO/IA" U "TIoKa3aTh UM BbIBO/IA" OIIPEIesISII0T
BHU/IMMOCTE HOMepa M MMeHHU BBIBOZOB. ITH HAZIIHCH OyIyT 0TOOPaKaThCs, eC/Id COOTBETCTBYIOIUM
nmapaMeTp oTMmeuyeH. Omnnusd "Mma BBIBOJA BHYTPU' OIIpelesieT IIOJIOXKeHHe KMMeHH BBIBOJA IIO
OTHOIIIEHUIO K ero 0003HaueHUI0. JTa HaAIINCh OyfeT II0KasaHa BHYTPU KOHTypa KOMIIOHEHTa, eCyIv
ImapaMeTp OTMeueH. B TakoM ciiydae, ItapamMeTp "CMellleHUe II03UIITUU UMEHU BBIBOA" 3aja€T CMellleHIe
TeKCTa 0T Kpas BbIBoja. [IpreMiiemoe 3HaueHue oT 30 110 40 (B 1/1000 mroriMa).

Ha mpuMepe HIDKe IT0Ka3aH KOMIIOHEHT C BBIKJIIOUEHHBIM ITapaMeTpoM "M BeIBOIa BHYTpPU". O6paTuUTe
BHUMaHUe Ha I10JI0’KeHYe UMeHU U HOMepa BBIBOJ[0OB.
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KoMIIOHEeHTEI C AJIbTEPHATHBHBIM HAa4YE€PTAaHHEM

Ec/li KOMIIOHEHT UMeEeT 00JIbIIIE YeM OZIHO I‘pa(l)I/I‘—IECKOG 0003HaUeHIE, HEO6XO,I[I/IMO BLIGpaTI: HY>XHOE

IIJIS1 €T0 peflaKTHPOBaHUs. YTOObI pelaKTUPOBATh HOPMaIbHOe HauepTaHUe, HAYKMUTe KHOTIKY j:}

YTo6hl PeTaKTUPOBAThH [OIIOJHUTEIbLHOE HauepTaHhe, HAKMUTE KHOIKY E}- HcITo1h3yHTe
HacTe A v |, KaKk II0Ka3aHO HID)Ke, YTOObI BBIOpaTh HY)KHYI0 4YacTh KOMIIOHEHTA [IJIsd

PEOAaKTUPOBAHUA.
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HacTe A w || FALS00 -
D2 | |
A

HacTe B

™ YacTe C

HacTe D
'A

@

I'paduueckue 3J1eMEHTHI

C ITOMOTIIBI0 TpaQUUECKUX IEMEHTOB CO3Jal0T KOHTYP 3JIEMEHTa, OHHU He HECYT HUKAaKOH 3JIEKTPUUECKOH
uHpopMaruH. Co3Tar0TCs C ITOMOIITHO CIeTYIOIIMX HHCTPYMEHTORB:

¢ JIMHUU U IT0JIUTOHEI, 3a/IaI0TCST HAUaTbHOHM ¥ KOHEUHO TOUKAMHU.

¢ [IpsSIMOYTOJILHUKH, 33/TaF0TCS IBYMS ITPOTHBOIIO0JIO>KHBIMH YIJIAMH.

®  OKpPY’KHOCTH, 3a/TAI0TCS [IEHTPOM M PATIYCOM.

e JIyTH, 3aIaI0TCd HAYaIbHOM M KOHEUHOM TOYKAMH JIyTH U €€ IeHTPOM. /[yra MO>KeT OBITH B ITpefiesiax

oT 0° o 180°.

BepTukasbHas IIaHeJ b WHCTPYMEHTOB C IIPaBOM CTOPOHBI OCHOBHOTO OKHA I103BOJIAeT pasMellaTh Bce
rpadpuyecKrie 3J1eMeHTHl, HeOOXOJUMble i1 IIOCTPOEeHHs YCIOBHOIO rpaduuecKoro o0603HadyeHUs
KOMITOHEHTA.

I‘paq)nqecxne JJIEMEHTBHI B YaCTAX U JOIIO/THUTE/IBHBIX HAYEPTaAHUAX

Karknpiii rpa@uyuecKyil ajieMeHT (JIMHUS, IyTa, OKPY>KHOCTh, U TIP.) MOYKHO OTIPeIeTUTh KaK OOIIHUU 1T
BCEX YacTed U/WIM [OIOJHUTENbHBIX HauepTaHUU WM OTHEeJbHBINM A1 JaHHOW YacTH W/UId
HauepTaHud. K mapameTpaM sjleMeHTa MO>KHO JIETKO IIOJIYYHUTH JOCTYII Uepes IeUY0K IIPAaBOM KHOIIKK
MBI Ha Ha HEM J[JI1 BbI30Ba KOHTEKCTHOTO MeHI0. HrKe IToKa3aHO KOHTEKCTHOEe MEHIO I IMHUU.
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& MepeMecTUTL AMHKID M

& TEPETAINTE TOUKY KOHTYPaE G

|_\
vecth

O {_§} Mpaeka NapaMeTpoB AUHA E
_x YOanuTb NMHUKD Delete ' 3

\

LeHTp Faf

2 . ' ' O ' Q YBENM4MTE MacwTab F1 .
= ' z ' Q YMEeHBLIWTE MacluTab F2
‘ ‘ ' ‘ ‘ ' ' t.D ' (¥ Nepepucosats F3a

—P'@— [(?‘ ABTo MacwTab Home -

Q Bribop macwTaba b

‘H‘ Bribop ceTKM b

KEEEIKphITh
o

Taxoke, MOKHO ABa’KIbI I_T_(éJIKHYTB Ha 3JIeMEeHTE [JII M3MEHEHHUS €r0 IIapaMETPOB. Hrioxe HpI/IBe,ELéH
Auajyior HaCTpOﬁKH JJIEMEHTa IIOJIMTOHa.

NoraHaa CEBodcTtBa oTobpaxeHus

Obuwme

TonwwmHa: p.000 (mm)

ObuiMe BLIBONOLI

B OBwKit oA BCex YacTel KoMMoHeHTa

OBwwrid onA Bcex HavepTaHwi (No ge MopraHy)

CTHUNbL 3aNMBEMX

® He sanueats
3anMBeKa NepedHero nnaHa

3anmeka toHa

g OTMEHWTE @ oK

CBoticTBa rpagUUeCcKOTO 3JIEMEHTA:

e ToJIHA OITPe/IeIsIeT TOIIMHY JMHUH 3JIeMeHTa B TEKYIIUX eTHHHUITAX U3MePEeHUs.

e "OG6mmMI 11 BCEX YacTell KOMIIOHEHTA" OIIpeiesisieT, IPUHAaJIe)KUT JIM HapUCOBAaHHBIM IpaguyecKuit
JIeMeHT KaK[0M 4acTU KOMIIOHEHTa, COCTOLAINer0 M3 HeCKOJIbKUX YacTel, WK TOJbKO K TeKyllei
YacTH.

e "O6mmi [ BceX HadepTaHuH (1o me MopraHy)" oIipefesiieT, IIPUHAJJIEXKUT JIM HApUCOBaHHBIN
rpa¢uuecKuii 3ajleMeHT KaKLOMy OOO3HAaUeHHI0 KOMIIOHEHTa, COJeprKalllero aJlbTepHaTHBHOE
HavepTaHUe, WK TOJIbKO TeKyIleMy 0003HauYeHUIO.
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CTHIEM 3aJIMBKH OITpe/IesIsieTcss KaKHM 06pa3oM Oy/eT 3aKparieH rpadprdecKuii 3IeMeHT: 6e3 3aJIMBKY,
3aJIMBKOM IIepeIHero IIIaHa, 3a/IMBKOM 3a/{Hero GpoHa.

I'padpuueckuii TeKCT

KomaHnja T II03BOJISIET CO3/IaBaTh rpadHUecKuil TeKCT. OH BCerfa OCTAaéTCd YMTaeMbIM, Jake KOIna

KOMITOHEHT OTpaKéH. O6paTHTe BHUMAaHUE, UTO rpadHIecKUil TEKCT — 3TO He IOJIE.

KoMIIOHEHTHI U3 HECKOJIBKHX YaCTeH U C A OIIOJIHUTEIbHBIMH
HadvepTaHHusIMH

KoMITOHEHT MO’KeT MMeThb [Ba IpadHUecKuX IIpeZicTaBjeHUs1 (0OBIYHOE U JOIOJHHUTEJIHHOE, YacTo
HasbIBaeMoe B yecTb "fe MopraHa') u/win 6ojiee OZHOM yacTH (HaIpHMep, JIOTUYECKHe 3JeMeHTHI).
HekoTophle KOMIIOHEHTHI MOTYT MMETh HECKOJIPKO YacTed M IIPU 3TOM OTIMYAThCI JAPYr OT JApyra
0603HaYeHUEM U PaCII0JI0>KeHEM BHIBOZIOB.

PaccMOTpHM peJie ¢ ABYMsS KOHTAKTaMH — OHO MO>KET OBITH ITPe/ICTABJIEHO KaK KOMIIOHEHT C TpeMs
Pa3HBIMU YaCTSIMU: KaTyIIIKH, KOHTAKTa 1 ¥ KOHTaKTa 2. [I[poeKTUpoBaHHe KOMIIOHEHTOB, COCTOSIITUX 13
HEeCKOJTbKHUX YacTed W/WIM HayepTaHWH, BBINOJHAETCI [OCTaTOYHO THOKO. BBIBOJ HMJIM 4YacThb
0603HaUEHUST MOYKET OBITH OOGITMM JIJIS BCEX YacTed WM YHUKAJIbHBIM JIJIA TEKYIeH 4acTH, TM60 OHHU
MOTYT GUTH 0GIIMMH /IJI1 BCeX HauepTaHUN M YHUKAJIbHBIMU TOJIBKO 151 TEKYIIETO.

ITo yMOJTYaHHUIO, BBIBO/IBI SIBJISTIOTCS YHUKAIBLHBIMHU JIJIS1 KKIOT0 HauepTaHUs U /I KaKI oM YacTH, TaK
KaKk HoOMepa BBIBOJIOB OTIMUYAIOTCI. ECJIM BBIBOJT OJDKEeH OBITH OOIUM [JIT BCEX HauepTaHUM U YacTew,
ero Hy>KHO CO37IaTh BCETO0 JIMIIL Pas3, 00IIHUM JJIs1 BCeX YacTell ¥ HauepTaHUM (06BIUHO TaK ITOCTYIIAIOT C
BBIBOJTaMU ITUTAHUS). ITO KacaeTCd ¥ TpapuUueCcKUX 3JeMeHTOB 0003HaUeHUS U TEeKCTa, KOTOpPhle TaKKe
MOTYT OBITH OOIIMMH [IJI1 BCeX YacTe! (HO, 00bIYHO, Pa3HBIMU I KQKI0T0 HaUePTaHU).

Hpmvrep KOMIIOHEHTAa U3 HECKOJIbKHX YaCTeH M C HECKOJIbKHMH
HadepTaHMsIMH:

JTo IIpUMep peJie, COCTOSIIETO U3 TPEX YacTel: KOHTaKTa 1, KOHTaKTa 2 1 peJie:

HapaMeTp: He CBsI3aHHbIE BBIBO/IbI. MOXKHO ,D;OG&BJIHTI: WM pelaKTUPOBaTh BBIBOJEI B KaKI0U 13 yacTen
OTOE/JIbHO 0e3 U3MeHEeHM 0CTaIbHBIX YaCTewH.

HacTe A - Q*D

R ST
12
I T B

£

Bce yacTtu He B3auMO3aMeHsIeMbI, 3TO HY>XHO YKa3aThb.
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CBolcTBa gna RELRAY_ZET_3FPRRT

MNapameTphl | OnwcaHwe | McepgoHKM | @UABTP Nocag.MecT
OBLwme

MmeeT gononHWTensHoe obosHayYeHWe (Mo ge Moprany)
B MokasaTe Homep BuiBOgaE

B MokazaTe MMA BLIBOOA

% IMA BEIBOOE BHYTPK

Kon-eo 4acTel (mMakc. gonycTumo 64) CMelgHWe NosiuKMKY MMEHI BIBOOA
3 = 40 =

Co30aTe Kak CUMBON MWTaHKWA

[ Bce YacTu He B3aMMO3aMEHAEMbI

% OTMEHWTE | @gl( |

____fK"Af:j__
:;:5:::<|7_f€_’:

RELAY_2RT_3PARTS

:K'::B:...
R
o QE. Ea. : : : :

- RELAY_JRT_3PARTS

Yactb 3
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- RELAY_2RT_3PARTS

OHa oTM4aeTcs 0603HaUeHUEM U PacIIoJIO’KeHHEM BBIBOZIOB, (JIeIOBATE/ILHO, HE MOKET OBITH 3aMeHeHa

HH 4acThIO 1, HM YacCThbIo 2.

ds1eMeHTHI rpadpuUECKOro 0603HaYEeHUS

Hripke mokasaHbI CBOMCTBA rpadUuecKoro KOHTypa KOMIIOHeHTa. U3 ITpuMepa C peJie, IT0Ka3aHHOTO BEIIIIE,
TPU YacTU OTIMYAKTCI TpaduyuecKuM o603HadeHMeM. Cile[loBaTeJbHO, KaKlas 4YacTh CO3jaBaslach
OTIeJbHO U Y TpapUUeCKUX 3JIEMEHTOB /I0JDKeH OBITh OTK/IIOUeH mapamMeTp "OOGIHMI /IS BCeX dacTel
KOMIIOHEHTa".

Nomanas CEodcTBa oTobpakeHus

Obwue
TonwmHa: 0,000 {pam)

ODUMe BLIBOObI

OBLWKWA ONA BCexX YacTel KoMMNoHeHTa

N
>

CTHUNL 3aNHBKHX

® He sanueats

3anueka nepenHerc NnaHa

3anueka goHa

g omennr. (SN
- RELAY_2RT_3PART

Co3aHue U pelaKTHPOBaHNE BHIBOIOB

YT0oO6BI CO3/IaTh U J00aBUTH HOBBIM BHIBOJ HY»KHO Ha)KaTh KHOIIKY 01& PeflakTUpOBaHUeE BCeX CBOMCTB

BBIBO/[A BBITIOJHAETCI C IIOMOIIBI0 JBOMHOTO II[eJTYKa MBIIIN 110 HEMY WX Yepe3 KOHTEKCTHOe MEHIO,
HCII0JIb3Y$ IPaBYI0 KHOIIKY MBIIITH. BEIBOBI HY>KHO CO3/1aBaTh BHUMAaTEeJIbHO, II0TOMY YTO JIr06ast OITHOKa
CKa)KeTCsl, B UTOTe, Ha IIeYaTHOU IIate. JIFOO0H, yoke 06aBIeHHBIM, BHIBOJ, MOYKHO OTPeJaKTHPOBATh,

YAAJIHUTH /W IIepeMeCTHUTD.
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OO0IIIHEe CBEJIEHHS 0 BHIBO/IaX

BrIBOJ 00BbequHSET B cebe rpadpuyecKkoe MpeCTaBIeHHe, UM U "HoMep". "HoMep" BEIBOJa MOYKET
COoJleprKaTh 10 YeThIpeX OYKB H/Wi ITUGP. UTOOBI UCII0/IH30BaTh HHCTPYMEHT IPOBEPKH JIEKTPUYECKUX
npaBuI npoekTHpoBaHuA (ERC), Hy)KHO TakKe KOPPEKTHO yKas3aTb THI BBIBOJAa (BXOJ, BBIXO],
TPeXCTabWILHBIN U T.JI.). EC/TU >Ke THII yKa3aH He TOUHO, pe3yJabTaT npoBepku ERC B cxeme 6yneT He
BEpPHBIM.

BakHble 3amMevyaHUA:

* He ucroJb3yiTe Ipo6esbl B UMeHaxX U HOMepax BBIBOJ[OB.

®* UroOhl 3a/aTh KMMsI BBIBO/y C 0003HAuUeHWEM HWHBEpPCHUM (IIOJUEPKHYTHIM CBEPXY), HCII0JIb3YHTe
cuMBOJI \~ (Twibaa). CIIeyOIMI CUMBOJI \~ 3aBepIIUT IIOoAUépKuBaHue. Hanpumep, cioBo ~FO~O
oymeT oTo6paskeHo Kak FO O.

e Eom uMd BEIBOA YMEHbIINUTHCA 00 OJHOI'0 CHMBOJIA, TO BEIBO 6y,/1eT CUUTaThCS 6e3bIMEHHBIM.
® JIMmeHa BHIBOJ[OB, HAUMHAKIIIUECA C #, 3ape3ePBUPOBAHbI I/ CKMBOJIOB ITUTaHHA.

e "HoMep" BBIBOZA COCTOUT U3 1-4 6ykB u/wau 1up. 1,2,..9999 — nomyctumMele sHaueHUs. Al, B3, Anod,
Wire # T.I. — To>Ke 0ITyCTUMBble 3HAaUeHUSI.

e He OOIIYCKA€TCA HaJIM4rie BBIBOOOB C OAMHAKOBBIMH "HOMepaMI/I" B OIHOM KOMIIOHEHTE.

CBoiicTBa BHIBO/I0B

CBolcTBa BuBooga

WmMA BriBodE: 1 PasMep wpudTa uMmeHn: |1,016 MM
Homep eeiBoga: [5| Pasmep wpwdTa Homepa: | 1,016 MM
OpWeHTaUna: o Bnpaso = LILLES 4,318 MM
INeKTR.THM: = MacceHkIl =
Fpadmyeckni cTuAk: | |= TuHKUA =

OblKe BeIBOOLI
OBLWWA ONA BCeX YacTed KoOMMoHeHTa

OBWKiA onA BCexX HavepTaHWi (Mo ge MopraHy)

CBOMCTBA CXEMBI
B AMMbIi

% OTMEHNTE | @QK |

Jlvajior cBOMCTB BBIBO/Ia MO3BOJISIET PelaKTUPOBATh BCe €ro ItapaMeTphl. ITOT AUAJI0T aBTOMATHUeCKH
0TOGpa’kaeTcsI IIPU CO3/TaHUU BHIBOJIA HJTH ITPH JTBOMHOM ITIeJTYKE Ha CYIEeCTBYIOIIEM BBIBOJIE. JlaHHBIN
JTUAJIOT TI03BOJISIET U3MEHSITh:
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VM 1 pasmep TeKCTa UMeHHU.
¢ Howmep U pasMmep TeKCTa HoMepa.
o [imamy.
® JJIEKTPUYECKUU U rpadUIecKUuU THIL.
¢ [IpuHAaAIEKHOCTD K YaCTH WIH albTePHATUBHOMY HauePTaHHUIO.

®* BUIUMOCTE.

I'padpuueckoe npeacraBjieHNie BEIBOJOB

Ha I/I306pa>KEHI/II/I HI’KE II0OKa3aHbl Ppa3dHble CTUJ/IM HadepPTaHMA BbIBOIA. BBI60p BHENTHETO BHIa BEIBOIA
HHWKAaK He 0TPa3nuTCA Ha ero 3JIEKTPHUYeCKOM THIIE.

CBodcTBa BubBooa

MMA BLIBOOGE: |C1 | Paamep wWpudTa MMeHN: |1.016 | MM
Homep BoiBoga: |5 | Pasmep wpwdTa Homepa: |1.016 | MM
OpWeHTaLua: o Bnpaso = A5 |4-313 | M
INeKTP.TH: H MaccueHbIA =
rpadueckl cTum:

|- MIHBEpCHBI

R BT 4 OuHamMu4eckuin BXog
o MHEERCHBIA OMHAMWYECKWA BXO
OBWWi onA Bcex #' P A A
|- HeratueHwIA Bxoq

OBLIWA onA Boex = -
tnn an 4 HeraTWBHBIA OMHAMUHECKMIA BXOL

TS TR b= HeraTueHeIA BRIXOS
& Bumrmbii b TakToBwIA No 3anHeMy DpoHTY
¥ He norvyecknit

g OTMEHWUTE -@ﬂ Ok

3JIEKTpI’I‘IeCKI/II‘/’I THII BBIBOOB

[IpaBHWJIPHOE Ha3HAUEHHE 3NIEKTPUYECKOTO THIIA BaKHO JJIs1 MHCTPyMeHTa mpoBepku ERC B cxeMe.
IEKTPHUYECKHe THIIBI OIIPe/Ie/IeHbI KaK:

* /IByHaIlpaBJIEHHBIN — YKa3bIBaeT Ha JBYHAIIPaBJIEHHBIH 06MeH JJaHHBIMHU Me>KTY BXO/IOM H BBIX0/[IOM
(IHHA TaHHBIX MUKPOIIPOIleccopa, K IIpUMepy).

° TPEXCTa6HJIbHLIﬁ — BBIXO0[ C TpeMsi COCTOAHUAMMU.

¢ [lacCHBHBIN — UCHOJIB3yeTCsT i1 0603HaUeHUs BBIBOLOB B ITACCHUBHBIX KOMIIOHEHTAaX, TaKHUX Kak
Pe3UCTOPEL, Pa3beMbl, U T.II.

* He ompe/ie;IeHO — MO>KeT HCII0JIb30BaThCS B CIy4ae, KoIza IrpoBepka ERC He Hy»KHa.

° BXO,E( IINTaHUA — HUCIIOJB3yeTCd OJIAd 0003HaUeHUS BEIBO/IOB IITHTaHMWAd KOMIIOHEHTOB. BBIBO,I[BI
IINTaHHA aBTOMaTH4YeCKH COeIHMHAIOTCA C OCTa/IbHBIMHK BXO/JaMU ITHTaHHA C TAKHMH K€ HTME€HaMMU.
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° BBIXO,I[ IIUTaHWA — HCII0JIb3YeTCA IJI 0003HAUEHUST BEBEIXOI0B CTa6I/IJII/13&T0pOB HaITpsDKeHUA.

° OTKprTI:IfI IMUTTED U OTKpLITI)IfI KOJUIEKTOP — MOJKHO HCIIOJIb30BaTh IJIA 00603HaUYeHUST BBIXO/J0B
JIOTHYECKHX 3JIEMEHTOB.

* He 10/icO€/THHEH — UCIIO0JIb3YeTCsI KOT[a KOMIIOHEHT CO/IEep>KUT BHIBOJI, HE MMEIOIN BHYTPeHHETo
OIK/I0UeHUS (M30/IMPOBaH).

I'106a/1bHBIE CBOMCTBA BHIBOI0OB

MO>KHO U3MeHSTh IJIMHY WIM pasMep TeKCTa MMeHH W/WIM HOMepa BCeX BBIBOZOB Cpasy, HCII0JIb3ys
IIYHKTBI IO6AJbHBIX KOMaHJ, U3 KOHTEKCTHOTO MeHI0 BhIBOJA. IIIEIKHUTE JIeBOM KHOIIKOM MBIIH 110
IapameTpy, KOTOPBIM XOTUTEe USMEHUTH U BBeJUTe HOBOE 3HaUeHUe, KOTopoe Oy/ieT IPHUMeHEeHO KO BCeEM
BBIBO/]aM TeKYILero KOMIIOHEHTa.

- | ()

MepeMecTUTL BLIBOO M

/ MpaenTe BEIBOD E

MnobansHo Pazmep BeIBOOE ONA OCTaNbHBIX BEIBOOOE
O£ Pasmep MeHU BLIBOGA 4NA OCTANbHbIX BLIBOAO0R
[‘_‘J LeHTp FA % P Aa An A
ol
— @\ S S —— g1 9% Pasmep Homepa BLIBOAA ANA OCTaNbHEIX BLIBOO0B
¥ 1 ™ w5 W
Q YMEHBLWWTE MacwTab F2
(¥ Nepepucosats F3
[(P\ ABTO MacwTab Home
Q Bribop macwTaba b
> Bribop ceTkn b

x JaKpLITE

VYcraHOBKa BBIBO/IOB B KOMIIOHEHTAX C YaCTAMH H aJIbTEPHATHBHBIMH
HadepTaHMsIMHU

KOMIIOHEHTEHI, COCTOSIIKE K3 HECKOJLKUX YacTed W/WIM COoflepyKalllfie aJbTepHAaTUBHbIE HauepTaHUS,
UMEKT HEKOTOpPhIe (JIOKHOCTH IIPU CO3MaHUU U PeJaKTUPOBAaHWU BbIBOJOB. BOJIBIIMHCTBO BBIBOZOB
YCTaHABJIMBAIOTCH OTNEIbHO AJI1 KaKI0M YacTH (TaK KaK HOMep BBIBOJIa YHUKAJIEH JIJI1 KK 0M U3 HUX) U
KaXI0T0 aJbTepHAaTHBHOIO HauvepTaHus (M3-3a pasiuuui B QopMe U 1moJoKeHHH). Co3maHue U
perakTUpoBaHHE BBIBOJOB MOJKET OBITh YCJIIOXKHEHHBIM [IJII KOMIIOHEHTOB, KOTOPBIE OTHOBPEMEHHO
COCTOSAAT W3 HECKOJBLKHUX YacTed U coJeprkaT aJbTepHAaTUBHOE HauvepTaHUe. PefnakTop 6GUOIMOTEK
II03BOJIIET CO3aBaTh BBIBOABL [JI1 BCEr0 OJAHOBpPeMeHHO. IIo yMoOJYaHWIO, U3MEHEHUs BbIBOZA
IPUMEHSIOTCI KO BCeM YacTAM CJI0KHOTO KOMIIOHEHTAa U 060UX HauepTaHUM, eCIi KOMIIOHEHT COZ[ePyKUT
aJIbTepHAaTUBHOE HaUepTaHUe.
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EQMHCTBEHHOE HCK/IIOUEHHe IIpu 3TOM — 3TO rpac})nqecmﬁ THUII BBIBOJla U €ro MMs. ITa 3aBHCUMOCTH
ObLIa YCTaHOBJIEHA, 9TOOBI YIIPOCTUTH CO30aHHE W PEAaKTHPOBaHHE BBIBOJOB B OOJIHLIITTHCTBE CJIy4daeB.

Z[aHHYIO 3aBHCHMOCTb MOKHO OTKJ/IFOYHTH C IIOMOINBI0 KHOITKH G U3 IJIaBHOM IIaHeJIH HWHCTPYMEHTOB.

JTO MTO3BOJIUT CO3/[aBATh BHIBOJIBI JIJIT KXKIOHM YaCTH U HauepTaHHUs 0T/ eIHHO.

KOMITOHEHT MO’KeT UMETh [1Ba I'padpruecKUxX HauepTaHud (110 fe Moprany) U IIPpUMeHSIThCA K KaKI0M U3
YacTel, KaK B CJIy4dae C JIOTUUeCKUMH 3jleMeHTaMU. HeKOToOpble KOMITOHEHTHI MOTYT COJlep>KaTh YacTU C
pasHbIMH TpaduuyecKUMH 0603HAUEHUSMM UM pPasHbIMU BbIBOAAMU. [I006HO HIpuMepy C peje U3
OpPeIBIIYIIEro pasfesia, KOTOpPOe MPe[CTaBJIeHO TpeMs YacTIMM: KaTyIIKOHW, ITepeKII0YaroIIMUI
KOHTaKTaMu 1 1 2.

VIIpaBjieHHe KOMIIOHEHTaMU M3 HECKOJIbKUX YacTel U ¢ HeCKOJIbKUMU HauepTaHUSIMU JJ0BOJHLHO THUOKO.
BBIBOJT MOYKET GBITH OOIIUM HJIM YHHUKAJIHHBIM JIJIT PAasHBIX YacTel. TakyKe, BBIBOJ, MOYKET GBITH OGITTHM
JIJI 060MX HauepTaHWHM UM YHUKAIbLHBIMH JIJIT KQKIOTO U3 HUX.

ITo yMOJTYaHUIO, BBIBO/IBI YCTAHABIMBAIOTCS OTAENBHO JJIT KaKIOHM YacTH | I KaK0T0 HavyepTaHMs,
TaK KaK UX HOMepa JJIs1 KaKI0M U3 yacTed M BHEIIHUM BUJ [IJII KOKIOTO U3 HauepTaHUN pas3/IMyHbIe.
Ecma BEIBOJT, OGIIIHI I BCEX YACTEM, €r0 I0CTaTOYHO YCTAaHOBUTDL OJTHH Pa3, Kak B CIy4ae C BHIBOIAMU
MMUTaHUSL

Bo3bpMéM /1711 IIprMepa BBIXOHOM BEIBOJ, MHUKPOCXeMbI 7400 — 3TO 4eThIpe JIOTUYeCKUX 3seMeHTa WIN-
HE. Tak Kak OH COCTOUT M3 UeThIpeX JacTel U ABYX rpadruecKUX HadepTaHUM, TO HY)KHO YCTaHOBUTH
BOCeMb YHUKaJIbHBIX BBIXOJHBIX BBEIBOJOB IJI1 KaKHoro. IIpu pemakTHpoBaHUM KoMIIOHeHTa 7400, B
penakTope 6MOIMOTEK OyIeT IT0Ka3aHa YaCTh A B HOPMaJIbHOM HadepTaHUU. UT00bI U3MEHUTH BHEIITHUN
BHJ| &JIbTEPHAaTUBHOTO HadyepTaHUs, HY)KHO CHadasla Ha Hero IIepeKIIYUTHCI C IIOMOIIBI0 KHOIIKH E—

U3 IIaHe/Id HHCTPYMEHTOB. Jibjc PegaKTUPOBaHKUA HOMEPA BEIBOI0OB KayKIOM M3 YacCTel, HY>XHO BBI6paTB

COOTBETCTBYIOIIYIO YacTh C IIOMOIIBIO0 BRIITAAIOINEr0 MeHI0 | 74L500 v

11011 KOMIIOHEHTOB

Bce KOMIIOHEHTHI OHOJHOTEKH OITPENEsSIIOTCI II0 YeTHIPEM CTaHAApPTHBRIM ITosiM. OG603HAUYeHUe,
3HaUYeHHUe, I10CaZI0UHOe MECTO B Qail JOKYMEHTAITUH — 3TH T10JI CO3[Jal0TCS BCETa IIPU CO3TaHUH WU
KOIIMPOBAaHUU KOMIIOHeHTa. OO6si3aTeJbHBIMM [IJI1 3allOJTHEHMST SIBJIIIOTCS TOJIBKO JBa IIOJISI—
0603HaUYeHMeE U 3HAaUEHHeE. [[JI51 CYIIeCTBYIONIMX IT0JIeH MO>KHO BBI3EIBATh KOHTEKCTHOE MEHIO C ITIOMOIITHI0
MIpaBOM KHOIIKKU MBI, KOMITOHEHTEHI, co/iepsKalliecs: B OGUOIMOTEKe, 0OBIYHO, CO/lepsKaT 3T YeThIpe
CTaHJAPTHBIX IT0JIs. /IOTIOJTHUTE/IbLHBIE I10JIs, TAKUE KaK ITPOU3BO/IUTE/b, KaTaJI0KHBIH HOMED, TIeHa U IIp.
MO’KHO /106aBUTh B KOMIIOHEHT GHOIMOTEKH, HO, 0GBIYHO, 3TO BBIIOJIHSIOT B PeJlaKTOpe CXeM, TaK Kak
I10JI51 MO>KHO [100aBJISITh JIHF060 My KOMIIOHEHTY CX€EMBL.

Pe/IaKTI/Ip OBaHHe I10JIel KOMIIOHEHTOB

YToOBl M3MEHUTH CYIIECTBYIOIIIHE IIOJIe, HY;KHO BBI3BATh KOHTEKCTHOE€ MEHIO C IIOMOIIIBIO HpaBOfI
KHOITKH MBIITH, KaK II0Ka3aHO Ha PUCYHKE HIKE.
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U ﬁ% HEDEMECTHTI: none M

A.Efy BpawaTe none R —
Abe [lpaBUTE None E
[!J LeHTpR Fa4
+ I. Q ¥Benn4nTe macwiTab F1
Q ¥MEeHbLWNTE MacTab F2 ’
(¥ Nepepucosats F3
— [q}\ ApTo MacwTab Home
Q Bribop macwTaba "
"_" Buibop ceTkn v

x 3aKpLITE

YToOBl M3MEHUTH IIyCTO€ IIOJIE, ,Z[OﬁaBI/ITB HOBO€ WK yOAJIUTh OOHO M3 HHX, HCHOJ]LSyfITe T H3

IJIaBHOM I1aHeJ I HHCTPYMEHTOB, UTO OBI OTKPBITH JHAJIOT CBOMCTB II0OJIEH, KOTOpBIﬁ ITIOKa3aH HHKE.
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CBodcTBa mons

Kma 3Ha4YeHwWe MopK3. BeipaBHWBaHWE BepT. BEIpaBHWBaHKWE
3HavYeHWe 74L500 @® UenTp @ LenTp
Mocag.mMecTo
[loKyMeHTaLuMA Bnpaeo Beepx
BuonmocTh CTnne:
B NokasaTs @® HopmansHo
MoBepHYTE Kypcus

Mony:#upHLIA

Mony*UpHLIA KYpPCWE

MmA nonA:

JFHa4YeHWe Nond

]

OobaBnTe none
Pasmep 11,270 | MM
Moauuws no X 0,000 | MM
Moswuwa no ¥ |-1,270 | MM

g OTMEHWTE @ oK

[Ios11—3TO TEKCTOBBIE CBOMCTBA, CBS3aHHBIE C KOMIIOHEHTOM. He HYTaﬁTe HX C TeKCTOoM,

PacIIo/I0’kKeHHOM Ha rpadpruyueckoM 0603HAYEHHUH 3TOT0 KOMITOHEHTA.

BaskHable 3aMeUyaHUs:

® li3MeHsdd I10JIe 3HAYEHUSI MOKHO CO3[1aBaTh HOBBLIE KOMIIOHEHTEI, HCIT0JIb3YysA TeKYH_II/Iﬁ B KayecCTBe

mabyioHa i1 HOBOTO. IIpH cOXpaHeHHHW KOMIIOHEHTa B TeKyIeHd GHOIMO0TeKe, B KauecTBe MMEHH

6Y,Z[8T HCIIOJIb30BAHO 3HAYEHME K3 110/ 3SHAYEHUA.

® Jluajior PEeOAKTUPOBAHUSA I10JIel, ITI0Ka3aHHbBIU BHIIIIE, 10/DKEH UCII0Ib30BaThCs IIPH pelaKTUPOBaHUH

ITYCTBHIX MJIU CKPBITHIX IOJIEH.

e JlocamoyHOe MeCTO yKasbIBaeTCd KaK abCOJIIOTHBIN IYTh, UCII0Ib3yd popmar LIBNAME:FPNAME, e

LIBNAME —ums1 GUOJIMOTEKH II0CAJOYHBIX MeCT M3 Tabiauipl 6momoTeK (cMm. pasmes "Tabsmiia

OUO/IMOTEeK TOCAMIOYHBIX MeCT' U3 PYKOBOZCTBa IIob30oBaTenst Pcbnew) u FPNAME — umsa

II0CaJ0YHOTO0 MecTa 13 6uomoTeku LIBNAME.

CHUMBOJIBI INTAHUA

CHUMBOJIBI IIUTaHUA CO3Qal0TCAd TaKyKe KaK H 0OBIUHBIE KOMIIOHEHTHI. JKesaTeabHO IIOMEIIaTh HX B

CIIeNIMAILHYI0 OMOIMOTEKY, TaKyld Kak powerlib. CHMBOJIBI THTaHUS COCTOST U3 TPadHUIECKOTo

obo3HaueHHUsI U BEIBO/Ia "CKpBITBII;'I BXOL nutaHusg'. OHAU 06paﬁaTBIBaIOTCH TaKKe€ KaK M OCTa/JIbHBIE
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KOMIIOHEHTEI B peaakKTope CXeM. EcTh HeCKOJIbKO CyIeCTBEHHBIX Me€pP IIpeJO0CTOPO’KHOCTH. Hioxe

IIOKa3aH IIpMEP CUMBOJIA ITUTaHUA +5V.

PegakTopa BubnuoTeku komnoHeHToB: /U
®ain  MNpaeka [MpeocwmoTp PasmecTWTe HacTpodky Cnpaeka

D E @ >hts U 2T & & QR

15 15 [

e U0 S

WR?

Twun HacTk MpeobpazoeaTe Wma Homep Tun CTune BuaWMeIA OnwHa OpWeHTaumMA
BelBog, 1 HET +5V 1 Bxog mUTaHMA NuHKA HeT 0,000 MM Beepx
Z15,71 X 0,00 Y 0,00 dx 0,00 dy 0,00 dist 0,00 MM

Z[]IH CO3qaHus CMMBOJIA ITHTaHMA HpI/IMEHE[I‘/JITe CJIeJyIOIHe Iaru:

e Jlo6aBbTe BBIBOJ TuIlla "BXon muTaHudg' ¢ UMeHeM +5V (3TO BaKHO, TaK KaK 3TO HUMs OyAaer
UCII0JIb30BaHO [JI1 COeUHEHM C LIeNIbI0 +5V), HoMepoM 1 (3HaueHre HOMepa He BaKHO), IVIMHOM 0 U
rpaduyecKkuM cTmieM "JIuHug'".

¢ C moMoIIbI0 rpadUUEcKUX 3JIEMEHTOB M300pasyuTe BHEIIHUH BHJ CHMBOJIA ITUTAaHUs, KaK II0Ka3aHO Ha
PHCYHKE.
* VCTaHOBUTE TOUKY IIPUBSI3KHU Ha BEIBO/IE.

e 3HayeHHE KOMIIOHeHTa — +5V.

e (O6o3HaueHHe KOMIIOHeHTa— +5V. TeKcT 0603HaueHUs He UMeeT 3HAUeHUs, 3a HCKII0UeHHeM
IepBOTO CMMBOJIA, KOTOPHIM 00513aTeIbHO /I0JDKEH OBITh , UTOOBI yKa3aTh, YTO KOMIIOHEHT SIBJIIETCS
CUMBOJIOM MTUTAHUSL. VCIIOBHO, KaKIBIH KOMIIOHEHT, B KOTOPOM I10Jie 0603HAaUeHUST HAUMHAETCS C #,
He Nepefaércs B CIUCOK KOMIIOHEHTOB WJIM CIIUCOK Ilellell M caMo 0603HaueHMe yCTaHABJIMBAETCS
HEBUTUMBIM.

BoJiee mpocTo# cr1oco6 Co3maHust HOBOTO CHMBOJIA ITUTAHUSL, UCII0JIb3YS IPYTOH KaK IabIoH:

® 3arpysuTh CYIIEeCTBYIOIIMI CHMBOJI TUTAHHS.
® l3MeHUTH UMsI BEIBO/IA HA UMSI HOBOTO CHMBOJIA ITUTAHHS.
® l3MeHUTH I10JIe 3HAaUEHUSI Ha TO »Ke ML, UTO U Y BBIBO/14, €CJTH XOTUTE, UTOOBI 0HO OBLIO TT0KA3aHO.

* (CoxpaHuUTe HOBBIY KOMIIOHEHT.
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LibEdit - PegyakTOp KOMIIOHEHTOB
0630p

KoMITOHEHT COCTOUT U3 CIeIyIOIINUX 3JIEMEHTOB

¢ T'paduyeckoe o603HaueHUe (rpapryecKure JUHUHU, TEKCT).
® BEBIBOJEL.
e Jlosii WM CBSI3aHHBIM TEKCT, KOTOPBIA MCIIOJIb3yeTcd IeHepaTopaMM CIIMCKa Iiellell U IIepeyHs

3JIEMEHTOB.

/JlBa 1I0J11 [OJDKHBI OBITL 3aloJIHeHBI: 0003HaueHWe M 3HaueHHe. HasBaHue OJOKYMEHTallu Ha
KOMITOHEHT, UM HaSHAYE€HHOTI'0 II0CAaI0YHOT'0 MeCTa U IIpoYHre I10JId— CBO60,I[HBI, Hx, B 06H_IeM cIy4dae,
MOZKHO OCTaBHTBh IIYCTBIMH U 3aIIOJIHATH ITPH IIOCTPOEHUH CXEMBEI.

Ho ¢ gpyro¥ cTOpOHBI, HasHayeHHe JOKyMeHTalluH /I JI000r0 U3 KOMIIOHEHTOB 00JierdaeT U3ydeHuUe,
HCII0/Ib30BaHME U yIIpaBJeHue 0MOIrnoTeKaMHU. JJOKyMeHTaI[Hs COCTOUT U3:
* CTpPOKH KOMMeHTapHs.
¢ CTPOKU KJIFOUYEBBIX (JIOB, TaKUX Kak TTL CMOS NAND2, pa3szesisieMbIX IIpo6esiaMHU.
* JIMeHU IPUJIOKEHHOTO Qatiyia (HallpuMep, IpuMep HUCII0Ib30BaHus miIn pdf-gparin).
Katasior 1o yMoT4aHHUI0 [IJIs1 IIPUJIOKeHHBIX GaliIoB:
kicad/share/library/doc
W
kicad/library/doc
B Linux:
/usr/local/kicad/share/library/doc
/usr/share/kicad/library/doc
/usr/local/share/kicad/library/doc
KimroueBrle cj10Ba MO3BOJSIIOT BBIOOPOYHO HAaXOAUTH KOMIIOHEHTBHI, B COOTBETCTBHU C PasHBIMU

KpUTepHUaMU Bribopa. KoMMeHTapuu 1 KIro4eBbIe CJI0BA 0TOOPaXkaloTCsl B pa3HbIX MEHIO U, B YaCTHOCTH,
IIpU BBIO0pe KOMIIOHEHTa B GUGIMOTEKe.

KOMITOHEHT TaK)Ke UMEET TOUKY ITPHUBSI3KH. II0BOPOT MK OTpayKeHHE BBITIOJHSIETCSI OTHOCUTEIHLHO 3TOMH
TOYKU U B IIPOIIECCe Pa3MeIleHHs], OHa HCIIOJIb3yeTcs B KauecTBe OMOPHOM. [[03ToMy, pacroJsaraThk 3Ty
TOUKY ITPUBSI3KH HY>KHO aKKypaTHO.

KoMITOHeHT MO’KeT COZepsKaTh IICEBJOHUMEI, T.e. SKBUBAJIEHTHBIE MMeHAa. ITO I103BOJIIET 3HAUUTEIBHO
COKpPAaTUTh KOJIMUECTBO KOMIIOHEHTOB, KOTOPhIE HY>KHO CO3/1aTh (HapuMep, KOMIIOHeHTY 74L.S00 MO>KHO
HasHauMUTh IceBAOHUMEBI 74000, 74HCO00, 74HCTOO, ...).

U nocreqHee, KOMIIOHEHTHI PacCIIpoCTpaHA0TCAd B O6HbJIOTEKaxX (CI‘pyrIHHpOBaHLI II0 HasHAYE€HHI0 U1
HpOI/IBBO/II/ITEJIIO) YIIOPAAOYEHHBIX TAK, UTO 6bI 00JIETUNTD pa60Ty C HUMH.
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VcTaHOBKA TOUKH IIPUBA3KH

Touka ITPUBSI3KK UMeeT KoopAHUHATHI (0,0) 1 0ToGparkaeTcs B BU/Ie CHHHX OCeH Ha JHCILIee.

PegakTopa BubnuoTeku komMnoHeHToB: Susrs she ;icadd 1 ibraruyy lib [Tonbko 4TeHuel
®aAn  Mpaeka [MpocwmoTp PasmecTWTe HacTpoiiky Cnpaeka

0 G B2 3p e (8l BT & QQoRQDD| 0 [[era

v
A
In OT
mm
_— T
-
i O
5 1 Y
2 *
(=
»
&
A MceenoHKUmM HacTk KoHTyp Twn OnucaHne KnH4eekle croea [okymeHTaLMa
74LS00 OTCyTCTBYET A HopmansHo YacTe Quad nand2 TTL nand2
Z6,42 X 0,00 YO0,00 dx 0,00 dy 0,00 dist 0,00 MM

TOYKy IIPUBSI3KH MOJKHO YCTaHOBHUTBL 3aHOBO, BHIOPAB d_', U Ha)KaB JIeBOM KHOITKOM MBI B TOUKe eé

HOBOU II03HITUU. HSOGpEDKEHI/Ie 6y,11eT dBTOMAaTHUYECKHU IIepeprCOBaHO C HOBBIM IIE€EHTPOM B YKaSaHHOﬁ
TOYKe.

IIceBIOHUMBEI

IIceBJlOHUM — 3TO APYrOe UM, CBI3aHHOE C OJ{THUM U TeM >Ke KOMIIOHEHTOM OO0 TeKH. KOMITOHEHTHI €
TOL0OHBIM PACIIOJIOKEHHEM BBIBO/IOB U TpaduyuecKUM 0603HaUeHWEM MOJKHO HPECTABUTH KaK OUH
KOMIIOHEHT C HeCKOJIbKHUMHM IICeBIOHUMaMU (Kak 7400 c riceBgoHuMaMu 741.S00, 74HC00, 741.S37).

[IpyMeHeHHe TICEeB[OHUMOB II03BOJISIET CTPOUTHL Ilesible GMOJIMOTEKH ObicTpee. ILTIOC KO BCEMY, 3THU
616IMOTEeKU OYAYyT HAMHOTO KOMITaKTHee U 6y yT IIPoIle 3arpy»Katbcs B KiCad.

YTo6hl U3MEHUTH CITUCOK IICEBJOHMMOB, HY>KHO BBI3BaThb OKHO PeJaKTHPOBAHUs IIABHBIX CBOMCTB C
ITOMOIIIBI0 Y BBIOPATh BKJIAIKY TICEBIOHHMOB.
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CBodcTBa gna 74L5HH

NapameTphl | OnwcaHwe | MNCeBOOHKM | @UALTP Nocag.MecT

COvcok NcesfoHMMoB

F4L537

7400

TA4HCTOOD

74HCOO0 HobaBnTh
¥oanuTe

¥nanuTe Bce

x OTMEHWTE @ oK

3mech MOXKHO [06aBJIATh WM YHAMSITh HY)KHBIE IICEBJJOHMMEBI. TeKYyIIMH IICeBJJOHUM HeJb3sl YAaaUuTh,
II0Ka OH 3arpy>keH B pe/laKTop.

YTOoOBI YOJINTE BCE€ IICEBAOHKMMBI, HY>KHO CHaydaJjia BBI6paTB KOpHEBOfI KOMIIOHEHT. IJTO HepBLIfI
KOMIIOHEHT B CIIMCKE IICEBJOHHNMOB K13 BBIIIaJal0IET0 CIIKMCKAa Ha ITaHEeJIM HHCTPYMEHTOB.

ITo/11 KOMIIOHEHTa

Pe,anTop I10JIeH BBISHIBAETCS C IIOMOIIIBI0 KHOITKK T .

B HEM IIPUCYTCTBYIOT YeThIpe CTaHAapTHBIX I10JI (TEKCT, CBA3aHHBIN C KOMIIOHEHTOM) U HacTpauBaeMble

II0J/Ib30BaTeJILCKHE II0JIA.
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CBodcTBa mons

OokyMeHTaUunA

A 3Ha4YeHne
Oboswaverne (U
3Ha4YeHKne F4L500

Mocag.mMecTo

OobaBnTe none

FopW3. BEIPEBHWBAHMWE

Bneeo

® LenTp

Bnpaeo

BuonmocTh

B MokaszaTe

MoBepHYTE

MmA nonA:

JFHa4YeHWe Nond

BepT. BulpaBHMBaHNE
) BHuWE

® LenTp
Beepx

CTunk:
{® HopmansHo
Kypcwe

Mony:#upHLIA

Mony*UpHLIA KYpPCWE

U

Pazmep |1.2?D | MM
Mo3nuwma no X |D.DDD | PR
Mozuywa no Y |-1.2?D | MM

g OTMEHWTE @ oK

CTaH,I[apTHI)Ie 11071

e (O0o3HaueHUe.

* 3HayeHUe. CO,B;Ep)KI/IMOG J9TOTO II0JIA HCIIOJIb3YETCAd B KaueCTBe MMEHH KOMIIOHEHTA B 6100 TEKE U

3Ha4YeHUsd I10 YMOJTYaHHIO B CXEME.

¢ Iloca0oyHOE MECTO. 3/1eCh XPaHUTCI UM II0CaJJ0YHOT0 MeCTa, UCII0JIb3yeMOr0 IIPU IIPOeKTUPOBAHUH

IIe4YaTHOM ILIaThl. [Ipu ucroIb30BaHUU CvPch OJId HasHa4YeHMd II0CaJO0YHBIX MECT OHO H€ OYeHDb

I10JIe3HO, HO B IPOTUBHOM CJIy4ae — He06X04HMO.

° [[OKYMGHTEIHI/ISI. JTO 3ape3epBHUPOBaHHOE I10JI€ 1 II0OKa HE UCII0JIb3yeTCs.

JoKyMeHTaIuss KOMIIOHEHTa

Jia PegaKTUPOBaHUA PIH(l)OpMaHI/II/I 0 KOMIIOHEHTE HY?>KHO OTKPBITH OKHO IVIaBHBIX CBOICTB C IIOMOIIIHIO0

KHOITKH ¥ BBIGPATD BKJIAKY OTIHMCAHHS.
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CBodcTBa gna 74L5HH

NapameTphl | OnNWcanve | McepgoHKM | @UABTR Nocag.MecT

OnrcaHwe

[Quad nand?]

K.nH4Yeewle cNoBa
TTL nand2

@aAn goKyMEeHTaLMK

KonWpoBaTe GOKYMEHTALUWD W3 poguTens | |MpocmoTp dainos

% OTMEHWUTE | @gl( |

Hy>KHO y6eUThCs1, YTO BhIOpAH HYKHBIU IICEBAOHUM WJIM KOPHEBOM KOMIIOHEHT, TaK KaK 3TO OIIMCAaHMe
yKasbIBaeTcd OTHeJbHO g KaKporo u3 Hux. KHomka "KomupoBaTh SOKYMEHTAITUI0 W3 poauTess”
I103BOJIIET KOIIUPOBaTh MHGOPMAIIUIO 13 KOPHEBOT'O KOMIIOHEHTA B I10J11 TEKYIIETO.

KiaroueBpble CcJ1I0Ba KOMIIOHEHTa

KimoueBbie c10Ba MO3BOJIIIOT BECTH BHIOOPOUHBIN IIOMCK KOMIIOHEHTOB, B COOTBETCTBUU C 3aJJaHHBIMIU
ImapaMeTpaMU ITOUcKa (110 GYHKITHOHAILHOMY HasHAaUeHHI0, TEXHOJIOTUH U3TOTOBJIEHHUS U TIP.).

HUHcTtpymeHT moucka B Eeschema He 4yBCTBUTe/NleH K perucrpy. B 6ubimoTekax B OCHOBHOM
UCII0JIb3YIOTCA CJIEAYIOIIHe KII0UeBhIe CJIOBa:
e CMOS TTL — 11 MUKPOCXeM CTaHZapTHOM JIOTUKU

e AND2 NOR3 XOR2 INV...—jig JIoTUUeCKUX 371eMeHTOB (AND2 = 3jleMeHT JIOTUYeCKOro M ¢ pByms
Bxogamuy, NOR3 = anneMeHT jtornyeckoro MIN-HE ¢ TpeMs BXoZamu).

e JKFF DFF ... — g JK wau D TpUTrrepos.
e ADC, DAC, MUY, ...

® OpenCol — /19 JIOTHYECKUX 3JIEMEHTOB C BBIXOJIHBIM KAaCKaZloM B BHJ[e TPAH3UCTOPA C OTKPBHITHIM
KoJUleKTOpoM. TakuMm 00pasoM, ecIHd B pelaKTOpe CXeM B II0Jle TTOMCKa KOMIIOHEHTa BBECTH
wirogeBble 1oBa NAND2 OpenCol, To Eeschema mokKakeT CIHCOK KOMIIOHEHTOB, KOTOpPhbIe HX
co/iepoKart.

JlOKyMeHTalusa KOMIIOHEHTa

CTtpoka ommcaHusd (M KIIIOUEBBIX CJIOB) 0TOOpakaeTcd B PasHbIX MEHIO, B YaCTHOCTH, IIpU BBIOGOpE
KOMIIOHEHTA B CITUCKe OMO/JIMOTeKH U B MeHI0 ViewLib.

Ecmm gaiisn ;oKyMeHTAaITHH CYIIeCTBYeT, TO OH OY/eT ZOCTYIIeH B PelaKTOpe CXeM M3 KOHTEKCTHOTO MeHIO,
KOTOPO€ OTKPHIBAETCS C IIOMOIITHI0 IIPAaBOM KHOIIKH MBIIITH.

115



CBsi3aHHBIN P aill JOKYMEHTAaIMH

VkaszaH a1 (FOKyMeHTalluy, IIpuMepa IIpHMeHeHUs), CBI3aHHBIM ¢ KOMIIOHeHTOM (pdf-daiii, daiin
CXeMBbI WM JIPyroe).

OUILTPHI HOCAJOUYHBIX MecT 111 CvPch

MO>KHO BBECTU CITHCOK ITOJXOISIIMX IOCAZOUYHBIX MECT JJIsi KOMIIOHEHTAa. ITOT CIIMCOK BBHICTYIAeT B
KauecTBe QIIIbTPA, UCII0JIb3yeMoro B CvPch 119 0To6paskeHUS TOJIHKO IOAXOSIIIX I10CaI0UYHBIX MECT.
Eciv criucok mmycT — GruIbTpariysi He IIPOUCXOTUT.

CBolcTBa ana 74L5HA

MNapameTpul | Onwcadwe | MceegoHim | DUALTP Nocam.MecT

Mocag.mecTa

14DIP300*

5014

HOobaBnTh
MNpaBnTe
¥oanuTe

¥0anuTe Bce

E OTMEHWTE @ oK

JloIIyCcKaeTCs UCIT0JIb30BaHYe CUMBOJIOB 06006111eH1d (MacokK, wild-card).

SO14* ykaseiBaeT CvPcbh 0To6pasuTh BCe IT0Cal0YHble MeCTa, UMeHa KOTOPBIX HauMHAarTcd ¢ SO14.

B crydae ¢ pesucropami, R? ITIOKayKeT BCe II0CaZ0YHbIe MeCTa C MMeHeM U3 IBYX OYKB, ITlepBasi N3 KOTOPBIX
R.

[Jlasiee mpuMep: C UCII0JIb30BaHUEM QUIbTPAITUU U 6e3:

C puibTpanuent
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aiet
1 BUSL - BUSPC 1 Discret:R1
2 1 - 47uF : discret:CPG 2 Discret:R3
3 £z - 47pF : discret:C1 3 Discret:R3-5
4 £3 - 47pF : discret:Cl 4 Discret:R3-LARGE_PADS
5 4 - 47uF : discret:CP& 5 Discret:R4
3] s - 47uF : discret:CP& 6 Discret:Rd-5
7 Ca - 47uF : discret:CP& 7 Discret:Rd-LARGE_PADS
8 0Dl - LED : discret:LEDV 8 Discret:R5
9 D2 - LED : discret:LEDV 9 Discret:R6
10 JP1 - COMN_8X2 10 Discret:R7
11 Pl - DB25FEMELLE : connect:DB25FC
: discret:R3
13 R2 - 1K : discret:R3
14 R3 - 10K : discret:R3
15 R4 - 330 : discret:R3

@uNeTp cnucka: R?, SMO603, SMO805, R?-*, SM1206 DUNLTE No KNKYeBkLle cnoga: 10

bes ¢rutbTparuu
ol
1 BUS1 - BUSPC : 1 Air Coils SML_MEOSID:h
2 Cl - 47uF : discret:CP6 2 Air Coils SML MEDSID:M
3 €2 - 47pF : discret:C1 3 Air Coils_SML_NEDSID:M
4 €3 - 47pF : discret:Cl 4 Air Coils_SML_NEOSID:M
3 c4 - 47uF : discret:CP6 5 Air Coils SML_NEDSID:M
] Cs - 47uF : discret:CP& 6 ALr Coils SML_MEOSID:h
7 C6 - 47uF : discret:CPg 7 Air Coils_SML_NEOSID:h
=) 01 - LED : discret:LEDV 8 ALr Coils SML_MEOSID:h
9 b2 - LED : discret:LEDV 9 Air Coils SML MEDSID:M
10 JP1 - CONN_8X2 : 10 Air Coils_SML_NEOSID:N
11 P1 - DE25FEMELLE : connect:DB25FC 11 Air Coils SML NEOSID:M
: discret:R3 12 Air Coils SML _NEOSID:M
13 R2 - 1K : discret:R3 13 Buttons Switches SMD:S
14 R3 - 10K : discret:R3 14 Buttons Switches SMD:S
15 R4 - 330 : discret:R3 e —
DUneTp cnyucka: R?, SMO&03, SMOB05, R?-*, SM1206 Bes guneTpa: 2551

BbuoO/iImoTexa CHMBOJIOB

MO’KHO [O0CTaTOYHO IIPOCTO CO37aTh Qaity rpaduuecKUxX CUMBOJIOB, KOTOPBIN OymeT cofep>kaTh 4acTo
HUCI0JIb3yeMble CUMBOJIBI. OHU OyAyT IOJIE3HBI IIPU CO3aHUM KOMIIOHEHTOB (TPeyroJbHUKH, KOHTYPHI
JIOTUYECKUX jieMeHTOB U, NI, ucktovaroinee WIN U T.I1.), AJI 4ero UX COXPaHSAIOT U, B II0CIIELVIOIIEM,
UCII0JIb3YIOT.
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91U GaiiyIbL, 10 YMOTUAHUIO, XPAHITCS B KaTaIoTe OMOIHOTEK KOMIIOHEHTOB U IMEIOT pacIIipeHue '.sym'.
CUMBOJIBI He COOHUPAIOTCS B GMOIMOTEKH, KaK KOMITOHEHTHI, IOTOMY UTO UX He TaK MHOTO.

JkcropT (co3xaHue) CHMBOJIA
KoMITOHEHT MO>KHO IKCIIOPTHUPOBATH KaK CHMBOJI C IIOMOIIIbX0 MHCTPYMEHTA ? ,Z[OCTaTO‘-IHO 6y,aeT

HaJIMYHMA TOJIBKO I‘pa(l)I/I‘IECKOI‘O 0003HaUeHUS H, ’KeJiaTeJIbHO, YAa/JIUTh BCe€ BBIBO/IBI, €CJTK OHHU €CTh.

HMnopT cuMBoJIa

HIMITOPT TO3BOJIIET J[00ABJAATH TpaduuecKue 0003HAUEHUS B PelaKTHPYEeMBIH KOMITOHEHT. CHMBOJI
3arpy’>kaeTcsl ¢ IIOMOIIbI0 KHOIIKHU ¢' 3arpyxeHHOe rpaduueckoe 0603HaUeHUe pa3MelraeTcsi B TOM

MecCTe, B KOTOpOM OBLIO CO3gaHO I1epen SKCIIOPTOM.
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IIpocMOTPUIUK OUO/INOTEK KOMIIOHEHTOB

BBenenue

[IpOCMOTPIIIMK OHMOIMOTEK KOMIIOHEHTOB II03BOJIIET OBICTPO IIPOCMOTPETH COZlepKuMoe 6HooTek. OH
BBI3BIBAETCS C IIOMOIIBI0 HMHCTPYMEHTA m U3 IJIABHOU IIaHeJM WHCTPYMEHTOB, BBIGOPOM ITyHKTA

"TIpOCMOTPIIMK O6UOIMOTEK" U3 MeHI0 "BUI" WM ABOMHBIM II[ETYKOM 110 M300paykeHHI0 KOMIIOHEHTA B
Juasiore "BbI60p KOMIIOHEHTA' .

Boifop komnonenTa ©zarpuxedHo 118 aneredHToB)

PANLTR:
¥ -- WcTopuA --
TAHC245
B interf_u-cache
B interf u_schlib
B power
FTAHC245
2 - 18
a—z 0] o BO—=—s MceppoHum 7415245
—i—pl 5 B
o Bef—r—
—2 i3 B3—L2—
.:.%M pal—L4
—Blug pa—L2d
8 7 B7—1il .
L
a2t ta g o
T TAHCIE
ﬁt}IMEHMTh -Q}'EIQK
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I'stTaBHOE OKHO

OBzop Bubnuoreku [Jfusr/share/kicad/demos/interf_u/interf_u_schlib, libl
@a@n MpocMmoTp  Cnpaeka

Wi el # & & QR

power 7415245

interf_u-cache 7415541
74L5688
BUSPC
C
CAPAPOL
CONN_B8X2
CP
CRYSTAL
DBE25
EPGO0D
GND
LED
PWR_FLAG
R

RR9

LY
HacTe McesgoHKMM OnvcaHne K.n4eswe cnoea
T4L5245 TAHC245

Z 2,26 X-24,13 Y 0,00 dx-24,13 dy 0,00 dist 24,13 M1

UYTOOBI ITPOCMOTPETH COMIEPKUMOE HY>KHOU OHMOIMOTEKH, HY>KHO BBIOpATh €€ B IIePBOM KOJIOHKE CJIeBa.
JloCTyIIHbIe KOMIIOHEHTHI OyAyT II0KasaHbl BO BTOPOM KOJIOHKe, IJle MOYKHO BBIOpaTh HYKHBIN

KOMITIOHEHT JIJIs1 IIPOCMOTpa.

OBzop Bubnuoreku [Jfusr/share/kicad/demos/interf_u/interf_u_schlib, libl
@aidn  MpocwmoTp  Cnpaeka

W« # & aaeQ
interf_u_schlib

power 7415245

interf_u-cache 7415541
7415688
BUSPC
C
CAPAPOL
COMNMN_8X2
CcP
CRYSTAL
DB25
EPB0O0
GND TS

LED SRR eumen . (6 ST« G I

PWR_FLAG TR TbAC26S

R S

RRS

LY
HacTe McesgoHKMM OnvcaHne K.n4eswe cnoea
T4L5245 TAHC245

Z 2,26 X11.43 Y -19.05 dx 11,43 dy-19,05 dist 22,22 M
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BepxHss HaHeJIb HHCTPYMEHTOB IPOCMOTPHIMKAa KOMIIOHEHTOB

OHMO/INOTEeKH

BerHHE[ IIaHeJIb MHCTPYMEHTOB ITPOCMOTPIIMMKA 06100 TeKH KOMIIOHEHTOB ITOKa3aHa HIDKe.

&> | [«

» @ QR [DD [uia - .

JlOCTYIIHEI CJIEYIOIIHIE KOMAH/IbI:

121

Br160p HEOOXOAUMOY OUOIHMOTEKH, KOTOPYIO TaKyKe MOKHO BhIOpaTh M3
IT0Ka3aHHOTO CIIHUCKA.

BLIGOp HEO6XO,III/IMOI‘O KOMIIOHEHTa, KOTOpLIfI TaK>Xe MO’XKHO BLIﬁpaTL Hnu3
IIOKa3aHHOTO CITHCKa.

ITokasaThb MIPeIBIAYITHE KOMIIOHEHT.

IToka3aTh CJIEIYIONINY KOMIIOHEHT.

VHCTpYMEHTHI MaCIITa6POBaHMUSL.

Bri6op HauepTaHusI (HOpMaIbHOE UJIH aTbTePHATUBHOE), ECJIH IIPUCYTCTBYET.

BLI60p YaCTH CJIO’KHOTO KOMIIOHEHTA, KOTOpLIﬁ COCTOMUT U3 HECKOJIbKUX YacTeMu.

Eciu MpUCYTCTBYET — IT0Ka3aTh Ha3HAUeHHYI0 TOKYMeHTAaIl1i0. 9Ta KHOIIKa
IIOSIBJISIETCS, TOJIBKO IIPH BhI30Be 13 Eeschema st 1o 6aBIeHHUSI KOMIIOHEHTA.

3aKphITh IIPOCMOTPIIUK KOMIIOHEHTOB U PACIIOJIOKUTH BBIOPaHHBIM KOMIIOHEHT
B Eeschema. 3Ta kHoIIKa 0ToOparkaeTCsI TOJILKO B TOM CJIydae, eCId PO CMO TPIIUK
6n1J1 3anyieH u3 Eeschema (Takyke, MO>KHO BbhIOpPATh C HOMOIIILI0 IBOWHOTO
II1eJTYKa 110 KOMIIOHEHTY).



Co3aHue CIIMCKOB LIelle! U IIepevyHen
3/IEMEHTOB B pa3/INYHbIX popMarTax

IIpoMe)XyTOYHBIN ¢aijI CIHCKa Ijernei

[lepeyHH 371IEMEHTOB U CIIHUCKHU IIellel MOKHO CO3[aBaThb W3 IIPOMEKYTOUHOTO Qaiisia CIIHCKa IIerew,
KOTOpBIH co3aét Eeschema.

JTOT Qaii IIOCTPOEH ¢ IpuMeHeHHeM cuHTaKcrca XML 1 HasbIBaeTCd IMIPOMEXKYTOUHBIM. OH COZEP>KUT B
cebe 6OOJIBIIIOE KOJIMYECTBO JAHHBIX O ITeYaTHOM IIjIaTe U, Oarofaps 3STOMY, MOXKeT OBITH HCII0JIb30BaH
[JIS1 IO CJIeYEOITIET0 IIpe0OpasoBaHus B IlepedeHb 3JIeMEHTOB MJIH $atiI [pyroro ¢opmara.

B 3aBUCHMOCTH OT BBIXOZHOTO QopMaTa (IlepedyeHb 3JIEMEHTOB IJIM CIIHCOK Ifelledt), OyayT
UCII0JTh30BaThCS PasIMUHbIe 06JIaCTH IIPOMEXKYTOUHOT0 Qaiiia, IIpU TeHepaIuu.

IIpuMep cxeMBI

WO

PWR_FLAG

WCT I
o -+
L 2 5 UQE 5 SIG_QUT
5 lp2 sieour U1A &
glools' E CLOCK_IN 1 DO 2 3 Len
- 74LS04 o | &
CL ht QC
7LLS 74

ﬁp )
PWR_FLAG

ITpuMep IpoMeXyTOUYHOr0 ¢pailia CIcKa nemnei

ITpoMe>KyTOUHBIN Qatis CrvcKa 1erei (B popmare XML), COOTBETCTBYIOIIMU ITPUBEEHHOU BHIIIE CXEME,
II0Ka3aH fajee.
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<?xml version="1.0" encoding="utf-8"?>
<export version="D">
<design>
<source>F:\kicad_aux\netlist_test\netlist_test.sch</source>
<date>29/08/2010 20:35:21</date>
<tool>eeschema (2010-08-28 BZR 2458)-unstable</tool>
</design>
<components>
<comp ref="P1">
<value>CONN_4</value>
<libsource lib="conn" part="CONN_4"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E2141</tstamp>
</comp>
<comp ref="U2">
<value>74LS74</value>
<libsource 1lib="74xx" part="74LS74"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E20BA</tstamp>
</comp>
<comp ref="U1">
<value>74LS04</value>
<libsource 1ib="74xx" part="74LS04"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E20A6</tstamp>

</comp>
<comp ref="C1">
<value>CP</value>

<libsource lib="device" part="CP"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E2094</tstamp>

</comp>
<comp ref="R1">
<value>R</value>

<libsource lib="device" part="R"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E208A</tstamp>
</comp>
</components>
<libparts>
<libpart lib="device" part="C">
<description>Condensateur non polarise</description>
<footprints>
<fp>SM*</fp>
<fp>C?</fp>
<fp>C1-1</fp>
</footprints>
<fields>
<field name="Reference">C</field>
<field name="Value">C</field>
</fields>
<pins>
<pin num="1" name="~" type="passive"/>
<pin num="2" name="~" type="passive"/>
</pins>
</libpart>
<libpart lib="device" part="R">
<description>Resistance</description>
<footprints>
<fp>R?</fp>
<fp>SM0603</fp>
<fp>SM0805</fp>
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IIpeo6pasoBaHHe CIIHCKA Iielleil B Apyrou popmar

[IpuMeHsI CIleHapUH IIpeo6pasoBaHMs, MOYKHO M3 IIPOMEKYTOUHOTO ¢aliyia CIHCKa Ilelleil IT0JIyYUThb
VIIPOIIIEHHBIA CIIUCOK Ilelledl WJIH IlepeueHb 3jieMeHTOB. Tak Kak BBIMIOJIHSIETCS Tpeobpa3oBaHHe U3
TEKCTOBOTO daiiyia B TEKCTOBBIH, TO CITeHAPHH /I IIpeo6pa3oBaHMsI MOYKHO COCTaBUThH Ha s3bIKax Python,
XSLT wtu Tr060M IPYroM, YMeroIreM paboTaTh ¢ XML JaHHBIMH.

XSLT cam 1o cebe mocTpoeH Ha cuHTakcuce XML u odeHb yfobeH a1 paboTsl ¢ XML-daitmamu.
Cy1recTByeT GeCIyIaTHOE IIPHJIOJKEHHe XSltproc, KOTOpoe MOJKHO 3arpy3UTh U YCTaHOBUTH. [IpHiIosKeHe
XSltproc Mo>XKHO UCII0JIb30BaTh [JI CUNThIBAHUA IIPOMEXKYTOUHOI0 paiija CIIMcKa Ielteit B popmare XML,
IIPUMEHUTE ClieHapui [ IIpeobpasoBaHus II0JIyIeHHBIX TaHHBIX U COXPAaHUTh Pe3yyIbTaT B BEIXOHOM
¢ar. Ucriosmb3oBaHue Xxsltproc TpebyeT HamMcaHUd CclieHapusl Ha sa3blke XSLT. Bech 1mporgecc
Ipeo6pasoBaHua KOHTpoJmpyeT Eeschema, Hy>KHO JIMIIE OJHH pas HACTPOUTH e€ J1JId 3aIlycKa Xsltproc.

OcHOBEI XSLT
JlOKyMeHT, 00bsICHAIOIINH ITpecbpa3oBanud XSL (XSLT - XSL Transformations), 4OCTYIIEH 3][eCh:

http://www.w3.org/TR/xslt

Cospanue ciucka nemneii B popmare Pads-Pch

dopmMart pads-pcb cOCTOUT U3 IBYX YacTel.

e (Crucka 1mo CaOYHBIX MECT.

* (Crucka COE,ZLI/IHEHI/II\/JII KOHTAaKTHBIE IVIOIaJAKH CIPYIIIIMPOBAHEI I10 KMEHaM LIEHGIZ.

Cpasy mojf, aTUM, IOKa3aH CIleHapui 19 Ipeobpa3oBaHUs IIPOMEKYTOYHOTO CIIHCKA Ilellell B Qaill B
¢dopmare pads-pch:
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http://www.w3.org/TR/xslt

<?xml version="1.0" encoding="IS0-8859-1"?>

<!I--XSL style sheet to Eeschema Generic Netlist Format to PADS netlist format
Copyright (C) 2010, SoftPLC Corporation.
GPL v2.

How to use:
https://1lists.launchpad.net/kicad-developers/msg05157.html

<IDOCTYPE xsl:stylesheet [
<IENTITY nl "&#xd;&%#xa;"> <!--new line CR, LF -->

1>

<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform">
<xsl:output method="text" omit-xml-declaration="yes" indent="no"/>

<xsl:template match="/export">
<xsl:text>*PADS-PCB*&nl; *PART*&nl;</xsl:text>
<xsl:apply-templates select="components/comp"/>
<xsl:text>&nl;*NET*&nl;</xsl:text>
<xsl:apply-templates select="nets/net"/>
<xsl:text>*END*&nl;</xsl:text>

</xsl:template>

<!-- for each component -->
<xsl:template match="comp">
<xsl:text> </xsl:text>
<xsl:value-of select="@ref"/>
<xsl:text> </xsl:text>
<xsl:choose>
<xsl:when test = "footprint != '' ">
<xsl:apply-templates select="footprint"/>
</xsl:when>
<xsl:otherwise>
<xsl:text>unknown</xsl:text>
</xsl:otherwise>
</xsl:choose>
<xsl:text>&nl;</xsl:text>
</xsl:template>

<!-- for each net -->
<xsl:template match="net">
<l-- nets are output only if there is more than one pin in net -->

<xsl:if test="count(node)>1">
<xsl:text>*SIGNAL* </xsl:text>
<xsl:choose>
<xsl:when test = "@name != '' ">
<xsl:value-of select="@name"/>
</xsl:when>
<xsl:otherwise>
<xsl:text>N-</xsl:text>
<xsl:value-of select="@code"/>
</xsl:otherwise>
</xsl:choose>
<xsl:text>&nl;</xsl:text>
<xsl:apply-templates select="node"/>
</xsl:if>
</xsl:template>

<!-- for each node -->

<xsl:template match="node">
<xsl:text> </xsl:text>
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A 3mech, T0OKa3aHOo Coep KUMOe BBIXOHOTO daiiia B opmare pads-pcb mocse paboTsl xsltproc:

*PADS-PCB*

*PART*

P1 unknown

U2 unknown

U1 unknown

C1 unknown

R1 unknown

*NET*

*SIGNAL* GND

ut.7

C1.2

u2.7

P1.4

*SIGNAL* VCC

R1.1

ut.14

u2.4

U2.1

uz2.14

P1.1

*SIGNAL* N-4

ut1.2

u2.3

*SIGNAL* /SIG_OUT
P1.2

u2.5

u2.2

*SIGNAL* /CLOCK_IN
R1.2

C1.1
U1.1
P1.3

*END*

KomMaHgHas cTpoka [JId 3a11ycKa 3TOT0 Hp906p630BaHI/IHI

kicad\\bin\\xsltproc.exe -o test.net kicad\\bin\\plugins\\netlist_form_pads-pcb.xsl
test.tmp

Co3maHue cimcka nenei B popmare Cadstar

dopmar Cadstar COCTOUT U3 [BYX YacTeu.

¢ (Crucka IocaoYHbIX MecCT.

® (Crucka COE,Z[I/IHEHI/II‘/JII KOHTaKTHBbIE IVIOITaAKK CIPYIIIIMPOBAHBI II0 KMEHaM ueneﬁ.

Jasee mokasaH QailI crieHapys /i1 BBIIIOJIHEHUS He0OX0AMMBIX IIpe0OpasoBaHuM:
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<?xml version="1.0" encoding="IS0-8859-1"?>

<!--XSL style sheet to Eeschema Generic Netlist Format to CADSTAR netlist format
Copyright (C) 2010, Jean-Pierre Charras.
Copyright (C) 2010, SoftPLC Corporation.
GPL v2.

<IDOCTYPE xsl:stylesheet [
<IENTITY nl "&#xd;&%#xa;"> <!--new line CR, LF -->
1>

<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform">
<xsl:output method="text" omit-xml-declaration="yes" indent="no"/>

<!-- Netlist header -->
<xsl:template match="/export">
<xsl:text>.HEA&nl;</xsl:text>

<xsl:apply-templates select="design/date"/> <!-- Generate line .TIM <time> -->

<xsl:apply-templates select="design/tool"/> <!-- Generate line .APP <eeschema version>
-->

<xsl:apply-templates select="components/comp"/> <!-- Generate list of components -->

<xsl:text>&nl;&nl;</xsl:text>

<xsl:apply-templates select="nets/net"/> <!l-- Generate list of nets and

connections -->
<xsl:text>&nl; .END&nl;</xsl:text>
</xsl:template>

<!-- Generate line .TIM 20/08/2010 10:45:33 -->

<xsl:template match="tool">
<xsl:text>.APP "</xsl:text>
<xsl:apply-templates/>
<xsl:text>"&nl;</xsl:text>

</xsl:template>

<!-- Generate line .APP "eeschema (2010-08-17 BZR 2450)-unstable" -->
<xsl:template match="date">

<xsl:text>.TIM </xsl:text>

<xsl:apply-templates/>

<xsl:text>&nl;</xsl:text>
</xsl:template>

<!-- for each component -->
<xsl:template match="comp">
<xsl:text>.ADD_COM </xsl:text>
<xsl:value-of select="@ref"/>
<xsl:text> </xsl:text>
<xsl:choose>
<xsl:when test = "value != '"' ">
<xsl:text>"</xsl:text> <xsl:apply-templates select="value"/> <xsl:text>"
</xsl:text>
</xsl:when>
<xsl:otherwise>
<xsl:text>""</xsl:text>
</xsl:otherwise>
</xsl:choose>
<xsl:text>&nl;</xsl:text>
</xsl:template>

<!-- for each net -->
<xsl:template match="net">
<l-- nets are output only if there is more than one pin in net -->

<xsl:if test="count(node)>1">
<xsl:variable name="netname">
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JT0 BBIXOAHOU daiii B popmare Cadstar.

.HEA

.TIM 21/08/2010 08:12:08

.APP "eeschema (2010-08-09 BZR 2439)-unstable"
.ADD_COM P1 "CONN_4"

.ADD_COM U2 "74LS74"

.ADD_COM U1 "74LS04"

.ADD_COM C1 "CP"

.ADD_COM R1 "R"

.ADD_TER U1.7 "GND"

.TER C1.2
uz2.7
P1.4
.ADD_TER R1.1 "VCC"
.TER ul.14
uz2.4
uz2.1
u2.14
P1.1
.ADD_TER U1.2 "N-4"
.TER uz2.3
.ADD_TER P1.2 "/SIG_OUT"
.TER uz2.5
uz2.2
.ADD_TER R1.2 "/CLOCK_IN"
.TER C1.1
u1.1
P1.3
.END

Co3paHue cimcka ueneil B opmare Orcad PCB2

JroT dopMaT HMeeT TOJBKO OJHY 4YacCThb, KOTOpas SBJSIETCI CIIMCKOM II0CaJOYHBIX MecT. Kakmoe
II0CAI0OYHOE MEeCTO COMEP)KUT IlepeueHb ero KOHTAKTHBIX ILIOI@AO0K C yKasaHWEeM II0[[COeqUHEHHBIX
Iereun.

31ech IPUBEIEH CIIEHAPHH JIJIST BBITIOJTHEHHUS HEO0 0X0/TUMBIX ITPe06pa3oBaHMUiA:
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<?xml version="1.0" encoding="IS0-8859-1"?>

<!--XSL style sheet to Eeschema Generic Netlist Format to CADSTAR netlist format
Copyright (C) 2010, SoftPLC Corporation.
GPL v2.

How to use:
https://1lists.launchpad.net/kicad-developers/msg05157.html

<IDOCTYPE xsl:stylesheet [
<IENTITY nl "&#xd;&%#xa;"> <!--new line CR, LF -->

1>

<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform">
<xsl:output method="text" omit-xml-declaration="yes" indent="no"/>

<l--
Netlist header
Creates the entire netlist
(can be seen as equivalent to main function in C
-->
<xsl:template match="/export">
<xsl:text>( { Eeschema Netlist Version 1.1 </xsl:text>

<!-- Generate line .TIM <time> -->
<xsl:apply-templates select="design/date"/>
<!-- Generate line eeschema version ... -->

<xsl:apply-templates select="design/tool"/>
<xsl:text>}&nl;</xsl:text>

<!-- Generate the list of components -->
<xsl:apply-templates select="components/comp"/> <!-- Generate list of components -->
<!-- end of file -->

<xsl:text>)&n1;*&nl;</xsl:text>
</xsl:template>

<l--
Generate id in header like "eeschema (2010-08-17 BZR 2450)-unstable"
-—>
<xsl:template match="tool">
<xsl:apply-templates/>
</xsl:template>

<l--
Generate date in header like "20/08/2010 10:45:33"
-->
<xsl:template match="date">
<xsl:apply-templates/>
<xsl:text>&nl;</xsl:text>
</xsl:template>

I
This template read each component
(path = /export/components/comp)
creates lines:

( 3EBF7DBD $noname U1 74LS125
pin list
)
and calls "create_pin_list" template to build the pin list

-—>

<xsl:template match="comp">
<xsl:text> ( </xsl:text>
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31ech I0Ka3aH BeIXOAHOH daiiyl B popmare OrcadPCB2.

( { Eeschema Netlist Version 1.1 29/08/2010 21:07:51
eeschema (2010-08-28 BZR 2458)-unstable}
( 4C6E2141 $noname P1 CONN_4
( 1VvCC)
( 2 /SIG_OUT )
( 3 /CLOCK_IN )
( 4 GND )

)
( 4C6E20BA $noname U2 74LS74
1 vCC )

2 /SIG_OUT )
3 N-04 )

4 VCC )

5 /SIG_OUT )
6 ?)

7 GND )

14 VCC )

AN A A A A A A A

)

( 4C6E20A6 $noname U1 74LS04
( 1 /CLOCK_IN )
( 2 N-04)

( 7 GND )
( 14 vCC )

)

( 4C6E2094 $noname C1 CP
( 1 /CLOCK_IN )
( 2 GND )

)
( 4C6E208A $noname R1 R
( 1 VvCC)
( 2 /CLOCK_IN )
)
)
*

IMoaxaroueHue I1aruHoB B Eeschema

HHCTpyMeHTHI ITpeo0pasoBaHUs IIPOMEXKYTOYHOTO CITHCKA Ielled MOYKHO aBTOMAaTHYeCKH! 3aIlyCKaTh U3
Eeschema.

HacTpoiika JuajioroBoro OKHa

Kaskblli MO>KeT 00aBUTh BKJIAAKY [JI1 HOBOTO ILJIaTMHA FeHepalfiuy CIIHUCKa COeAMHEeHUU C IIOMOIIBI0
KHOTIKH "/[06aBUTH ILIaTHH".
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ChopMupoBaTh

% OTMEHWTEL

OoBaBnTe NNaruH

Mcnone3oBaTe MMeHa Ll,E‘I'IE‘IFI ne YyMon4aH1HE

3/1ech M0Ka3aHO KaK BRIVIIIUT BKJIAIKa C IIapaMeTpaMy HOBOTO IytaruHa PadsPch:

Cnucok uened

Pcbnew | OrcadPCB2 | CadStar | Spice | PADS-PCB
ChopMUpOBaTE

MapameTpel:
‘%OIMEHMTh
DopMaT No YMoN4aHuo

NobaBnTe NNaruH
KoMaHOa cnvcka Lened:

It -0 "%%0" " lib/kicad/plugi tlist_f ds-pcb.xsl” "%l"
xsltproc -o fusrilib/kicad/plugins/netlist_form_pads-pch.xs P —

HavmeHoBaHWe:
PADS-PCB

@3RN CNUCKa Lenei:

ITapamMmeTpsl IUTarUHA
JlrasoroBoe OKHO HaCTPOUKU IIarvHa B Eeschema TpebyeT ciieAyroIyro HHGOpPMaIjHio:
¢ HamMeHoOBaHHe: UMs popMarTa CIIHICKa I1ellel, K IPIMepY.

* KoMmaHAHAas CTPOKA JIJIs 3aITyCKa IPeo6pa3oBaHMUsL.

Kak ToJ1bKO0 GymeT HaskaTa KHOITKa CHOpMUPOBaTh, IPOU30HU/IET CIIe/TYIOIIIEe:

1. Eeschema cosgacTt 1poMesKyTOUHBIHM QaliiI CIIMCKa Iiereit *xml, HarrpuMmep, test.xml.

2. Eeschema 3amyCTHUT IJIaTWH, KOTOPBIH cunuTaeT test.xml 1 co3mact test.net.

Co3maHue cIMCKa Lened ¢ IOMOLIbI0 KOMaHIHOM! CTPOKH

[IpeAmoIoKIM, HCIIONb3yeTCsl  IIPHIJIOYKeHUe  xsltproc.exe i1 BBIIOJMHEHHWSI  CIleHApUs — II0
IIpeo6pa3oBaHUI0 ITPOMEXKYTOUHOTO daiiia, Torma KOMaHHAs CTPoKa JJId 3aIrycka Xsltproc.exe GymeT
BBIIJISI/IETH TaK:

xsltproc.exe -0 <ums 8blXOOHO20 @Hailna> <ums cueHapus> <ums 6xo0Hoeo XML daiina 0aa

npeobpasoeaHus>
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Ecom KiCad paboTaeT B omepaniioHHON cucrteMe Windows, TO KOMaHJHasg CTpoKa OyleT HMeThb
CJIeYIOIINY BULL:

fi/kicad/bin/xsltproc.exe -0 "%0" f:/kicad/bin/plugins/netlist_form_pads-pcb.xsl "%I"
B omeparioHHBIX cHcTeMax Ha 6ase Linux KoMaH/[[Hasi CTpoKa OyeT TaKOo:
xsltproc-o "%0" /usr/local/kicad/bin/plugins/netlist_form_pads-pcb.xsl "%I"

I'me netlist_form_pads-pch.xsl— ¢aiin ciieHapHs, KOTOPhIM HY)KHO ITPUMeHUTh. He 3abbIBaiiTe CTaBUTh
KaBBIYKHU BOKPYT UMEH (aiiioB, 3T0 103BOJUT Eeschema o6pabaThIBaTh GaliIkl ¢ IIpobeslaMyu B UMeHax.

KomaH/iHas cTpoKa o/ilep KuBaeT KOMaH/IbI /111 YKa3aHWs IMeH QaliyIoB:
ITognepsxuBaeMsble ITapaMeTphl GopMaTHPOBAHUA.

* %B = 6a30BOe UM — IIOJIHOE UM BEIXOTHOTO Qaiiia 6e3 IyTH U paclllipeHUs.

* %] = moJIHOe MM BpeMEeHHOT'0 BXOZHOTO daiiya (IpoMeKyTOUHbIN Qaril CIIHCKa ITelel).
® %0 = 110J1HO€ UM$ BBIXOTHOTO (ariia.

%I 6yzeT 3aMeHEeHO aKTyaIbHBIM UMeHeM IIPOMe>KyTOUHOTo daiiia

%O OyzeT 3aMeHeHO aKTyaJbHBIM UMeHeM BBIX0JTHOTO ¢ariia.

dopMaT KOMaHIHOU CTPOKHU: IPpUMep a1 Xsltproc

dopmaT KOMaHIHOU CTPOKU 151 XSItproc cyieyroImin:

<IyTh K Xsltproc> xsltproc <mapameTpsl A1 Xsltproc>

B Windows:

f:/kicad/bin/xsltproc.exe -0 "%O0" f:/kicad/bin/plugins/netlist_form_pads-pch.xsl "%I"
B Linux:

xsltproc -0 "%0" /usr/local/kicad/bin/plugins/netlist_form_pads-pch.xsl "%I"

B mpuBefEHHBIX BBIIIE IPUMepax MpefroJsiaraeTcs, 4ro Bce ¢aribel xsltproc Ha IIK ¢ OC Windows
yCTaHOBJIEHBI B KaTasor Kicad/bin.
Co3xaHue nepeyHs 3;IeMEeHTOB

Tak Kak IIPOMEXYTOUHBIM (alyl CIHCKa Ielleld COEep)KUT BCH MHQOPMAIMI0 00 HCII0JIh30BaHHBIX
KOMITOHEHTax, TO U3 HEero MO>KHO H3BJIeUb IlepeueHb 3JIEMEeHTOB. /lajsiee II0Ka3aHO JUAJI0T0BOE OKHO C
HaCTPOEHHBIM IJIaTMHOM (B Linux) [y1d reHepariu nepeuHs ssieMeHTOB (Bill Of Materials — BOM):
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Cnucok yened

Pcbnew | OrcadPCB2 | CadStar | Spice | PADS-PCB | BOM
ChopMUpoBaTE
MapameTpel:

%OIMEHMTh
DOPMAT MO YMOM4aHWH

OoBaBrTe NnaruH
KomaHOa crncka Lenem:

xsltproc -0 "%0.csv" fusr/lib/kicad/plugins/bom2csv.xsl "%l |

¥OanuTe NAarH
HavmeHoBaHWe:
BOM

@3RN CNUCKa Lenei:

IIyte K ¢atity criieHapust bom2csv.xsl 3aBUCHT OT HCI0JIB3yeMOM OIEpParlMOHHOM cHUcTeMbl. Ha JaHHBIA
MOMEHT, JIy4IIM cileHapuid XSLT [ co3faHus IepedHsl 3JleMeHTOB HasbiBaeTca bom2csv.xsl. Ecmu
HY)KHO, €r0 BCerfa MOKHO H3MEHUTH U, eI B pesyjbTare IIOJyUYHTCSI YTO-TO IIOJIE3HOe IJIT BCEX,
IIOIIPOCUTH CJeJIaTh HOBBIY ClieHapHii yacThlo IpoekTa KiCad.

dopMaT KOMaHAHOU CTPOKH: IPHUMep CIleHapHsa Ha A3bIKe Python
KomanzgHas cTpoKa JJIs1 CKpUIITa Ha s13bIKe Python BRIVIIIUT, TPpUOIM3UTEILHO, TAK:

python <ums datisa cKpuiTa> <UMs BXOJHOTO0 $aiina> <uMsi BBIXOLHOTO daiira>

B Windows:

python *exe f:/kicad/python/my_python_script.py "%I" "%O0"

B Linux:

python /usr/local/kicad/python/my_python_script.py "%I" "%O0"

IIpenptiosaraercs, uro Python yke ycranoBJsieH Ha I1K.

CTpyKTypa IpoMe>XyTOYHOro ¢aiijia CIucKa memnei

JTOT HpUMep IaéT IpecraBaeHue 0 popmare dariya CIIrcKa Iielen.
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<?xml version="1.0" encoding="utf-8"?>
<export version="D">
<design>
<source>F:\kicad_aux\netlist_test\netlist_test.sch</source>
<date>29/08/2010 21:07:51</date>
<tool>eeschema (2010-08-28 BZR 2458)-unstable</tool>
</design>
<components>
<comp ref="P1">
<value>CONN_4</value>
<libsource lib="conn" part="CONN_4"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E2141</tstamp>
</comp>
<comp ref="U2">
<value>74LS74</value>
<libsource 1lib="74xx" part="74LS74"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E20BA</tstamp>
</comp>
<comp ref="U1">
<value>74LS04</value>
<libsource 1ib="74xx" part="74LS04"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E20A6</tstamp>

</comp>
<comp ref="C1">
<value>CP</value>

<libsource lib="device" part="CP"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E2094</tstamp>
<comp ref="R1">
<value>R</value>
<libsource lib="device" part="R"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E208A</tstamp>
</comp>
</components>
<libparts/>
<libraries/>
<nets>
<net code="1" name="GND">
<node ref="U1" pin="7"/>
<node ref="C1" pin="2"/>
<node ref="U2" pin="7"/>
<node ref="P1" pin="4"/>
</net>
<net code="2" name="VCC">
<node ref="R1" pin="1"/>
<node ref="U1" pin="14"/>
<node ref="U2" pin="4"/>
<node ref="U2" pin="1"/>
<node ref="U2" pin="14"/>
<node ref="P1" pin="1"/>
</net>
<net code="3" name="">
<node ref="U2" pin="6"/>
</net>
<net code="4" name="">
<node ref="U1" pin="2"/>
<node ref="U2" pin="3"/>
</net>
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OCHOBHBIE 3/IeEMEeHTHI ¢aiiia CIIucKa 1eneun

[IpoMe)XyTOUHBIH Gailjl HaCUUTHIBAET IISITH Pa3zesoB.

* Paspnes omiaByeHUd (design).

* Paszes KOMIIOHEHTOB (components).

® Paznes yacter koMroHeHTa (libparts).
® Pasnmes oubamoTek (libraries).

® Pasnesniened (nets).

CozteprkuMoe daiiia OTpaHHYUBAETCS PA3TeIUTeNIeM <export>

<export version="D">

</export>

Or1aBjieHue

OwraBJieHHEe OTPAHUYHUBAETCS paszesmTesieM <design>

<design>
<source>F:\kicad_aux\netlist_test\netlist_test.sch</source>
<date>21/08/2010 08:12:08</date>

<tool>eeschema (2010-08-09 BZR 2439)-unstable</tool>
</design>

ITOT pa3aes MOKeT CogeprKaTh I1o/ipa3aesl C KOMMEHTapHUAMI.

KoMIIoOHeHTBhI

Pases1 KOMITOHEHTOB OTpaHHYMBAETCS Pa3feTeseM <components>

<components>

<comp ref="P1">

<value>CONN_4</value>

<libsource lib="conn" part="CONN_4"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E2141</tstamp>

</comp>

</components>

9TOT pasfies COIEPIKUT TepeyeHb KOMITOHEHTOB KCIIOJIbL3YeMBIX B cxeme. KaKIblii KOMIIOHEHT HMeeT
CJIeJTyIOIIee OITHCAHHE:
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<comp ref="P1">

<value>CONN_4</value>

<libsource lib="conn" part="CONN_4"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E2141</tstamp>

</comp>

libsource UM OUOINOTEKH, H3 KOTOPOH OBLJI B3IT KOMIIOHEHT.

part UM KOMIIOHEHTa B 6u0IH0OTeKe.

sheetpath OyTh K JIUCTY UEPAPXUU: YKa3aH JIMCT U3 BCel HepapXUHU CXeMBbl
tstamps (time stamps) MeTKa BpeMeHH ¢aiia CXeMbl.

tstamp (time stamp) MeTKa BpeMeHU KOMIIOHEeHTa.

3aMe4yaHHe 0 MeTKe BPEMEHH KOMIIOHCHTA

ﬂJIH COIIOCTaBJIEHHA KOMIIOHEHTOB M3 CIIMCKa HEHEﬁ, KOMIIOHEHTaM K3 IIeYaTHOM ILJIATHI, HCIIOJIB3YIOT
METKHM BpeMEHH B KaueCTB€ YHHKa/JIbHOTIO I/I,ZLEHTI/I(I)I/IKaTOpa I Ka’KIO0Tro KOMIIOHEHTaA. IJTOT crocob
HCIIOJIB3YETCAd B KiCad kak BCIIOMOTaTeJIbHBIMN, OJI1 HaXO02KIIeHHsA COOTBETCTBYIOIIIErT0 KOMIIOHEHTa M3
CITHICKa u;eneﬁ Ha IIe4YaTHOH IjIaTe. ITO II03B0OJISIET 3aHOBO 0003HaUaTh KOMIIOHEHTHI B IIPOEKTe CXEMBI 1
He TEPSATH IIPH 3TOM CBA3b C II0CAJ0YHBIM MECTOM.

MeTKa BpeMeHU — 3T0 YHUKaJIbHBIN UIeHTUPUKATOP /I KOKI0T0 KOMIIOHEHTA WM JIMCTa B IIPOEKTe
cxembl. HO, B CJIOXKHBIX HepapXusix, IMe OJMH Qaily CXxeMbl MOYKET HCII0JIb30BaThCSI HECKOJbKUMU
JINCTaMU, KOMIIOHEHTHI U3 3TUX JIMCTOB UMEIOT OJTHU U Te Ke MeTKH BpeMeHMU.

KarKnpIll JIMCT CJIOXKHOU HepapXud UMeeT CBOM YHHUKAJIbHBIM HUIeHTHUQHUKATOp: ero IyTh (sheetpath).
KayxnpIii KOMIIOHEHT (M3 JIMCTa CJIOKHOM HMepapXuH), TOXKe, UMeeT YHUKa/JIbHBIN HUIeHTUQHUKATOP: IIyTh
JICTA + eT0 MeTKa BpeMeHM.

YacTHu KOMIIOHEHTa

Pagmes yacTeli KOMIIOHEHTa OTpaHUYMBAaeTCd pasfesuTeseM <libparts> U comep>KUT ONMHCAHUSA U3
OUOIMOTEKH CXeMBbI. ITOT Pasfiesl CoJIePoKUT:

e JlomrycTHMBble MMeHa I10CaJ0UHbIX MeCT (MOJKHO HCII0JIb30BaTh MaCKH) — paszeuTess <fp>.
* TloJs, yKazaHHbIE B OHOIMOTEKE — paszenuTess <fields>.

¢ [lepedeHb BEIBOJIOB — Pas/eIuTeNb <pins>.
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<libparts>
<libpart lib="device" part="CP">
<description>Condensateur polarise</description>
<footprints>
<fp>CP*</fp>
<fp>SM*</fp>
</footprints>
<fields>
<field name="Reference">C</field>
<field name="Valeur">CP</field>
</fields>
<pins>
<pin num="1" name="1" type="passive"/>
<pin num="2" name="2" type="passive"/>
</pins>
</libpart>
</libparts>

Ctpoxu THna <pin num="1" type="passive"/> Takyke CO/eprKaT JIEeKTPUYECKHUN TUI BBIBOJA. [O0CTYIIHEI
CJIeIYIOILHE 3JIEKTPHUYeCKHe THIIBL:

Input BxX0/1 — 0OBIUHBIN BXOJJHOU BBIBO/T

Output BBIX0T — OOBIYHBIN BEIXOJHOU BBIBO]T

Bidirectional JIByHaIIpaBJIeHHBIX — MOJKeT OBITh KaK BX0/[0M, TaK X BBIXOJ0M

Tri-state TpexcrabUabHBIA — BBO/I/BBIBOJ] IITUHBI

Passive ITacCUBHBIN — 06BIYHBIA BBIBOJ, IIaCCHBHBIX KOMIIOHEHTOB

Unspecified He ompesiesieHO — He U3BECTHBIN 9JIEKTPUYeCKUN THIT

Power input BxoJ IUTaHUSA — BXOJ, IMTAHUSI KOMIIOHEHTA

Power output BBIXOJ MIUTaHUSI — BBIXO0/], HA IIOJL00MH BEIX0/ia CTabHUIHM3aTOpa
HaIpsOKeHUs

Open collector OTKpPBITBIN KOJUIEKTOP — YacCTO UCII0JIb3YyeTCs B aHAJIOTOBBIX
KoMIIapaTopax

Open emitter OTKpPBITBIA SMUTTEP — UHOIZA UCII0JIb3yeTCsd B JIOTUYECKUX 3JleMeHTax

Not connected He nojicoefiHeH — [JOJDKEH 0CTaThCs 6e3 IO JK/II0UYeHUS B CXeMe

Bub/moTeKu

PBS,D;EJI O6HbIOTEK OIrpaHUYMBAECTCAd pasaejmTesIeM <libraries>. 3ToT pa3aesqr COCTOMT M3 CIIHCKa
6100 TEK KOMITOHEHTOB, HCII0JIb3YEMBIX B IIPOEKTE CXEMBI.
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<libraries>
<library logical="device">
<uri>F:\kicad\share\library\device.lib</uri>
</library>
<library logical="conn">
<uri>F:\kicad\share\library\conn.lib</uri>
</library>
</libraries>

emu

Paspes jerel orpaHUYMBAETCS pasfesnTesIeM <nets>. ITOT paszesl COCTOUT U3 "IIOAK/II0UEeHUN" B CXeMe.

<nets>

<net code="1" name="GND">

<node
<node
<node
<node
</net>

ref="U1" pin="7"/>
ref="C1" pin="2"/>
ref="U2" pin="7"/>
ref="P1" pin="4"/>

<net code="2" name="VCC">

<node
<node
<node
<node
<node
<node
</net>
</nets>

ref="R1" pin="1"/>
ref="U1" pin="14"/>
ref="U2" pin="4"/>
ref="U2" pin="1"/>
ref="U2" pin="14"/>
ref="P1" pin="1"/>

B3T0hlp33ﬂ6ﬂe]IepeqHCHﬂKﬂtHBceIIEHH,HpH£YTCTBYHHHH913CXGME.

OGBIYHO IIEITb COCTOUT U3 CJIEYIOIIETO:

<net code="1" name="GND">
<node ref="U1" pin="7"/>
<node ref="C1" pin="2"/>
<node ref="U2" pin="7"/>
<node ref="P1" pin="4"/>

</net>

net code

name

node

BHYTPeHHUM U eHTUQUKATOP JaHHOU I1elu
UM e Hu

COZLEePIKUT CCHIJIKY Ha BBIBOJ, KOMIIOHEHTA, II0JKIIYEHHOTO K
TaHHOU I1eIlu

BboJiee moApo6HO 0 xsltproc

IIpocMmoTpuTe cTpaHUuLy: http://xmlsoft.org/XSLT/xsltproc.html
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BBegenue

XSltproc — 3To KOHCOJIbHOE IIPHUJIOKEHMe [JIS1 BBIIIOJIHEHU clieHapreB XSLT mo mpeobpasoBanuto XML-
¢arzioB. Ha [maHHBIE MOMEHT OHO paspabaTbiBaeTcd KaK dYacTb Iipoekta GNOME, HO MoXeT
HUCII0JIE30BaThCI OTIEIHHO OT pabouero okpykeHnss GNOME.

xsltproc BbI3bIBaeTCsI U3 KOMaHAHOM CTPOKM (TepMHHaa) C YKasaHHeM ClieHapHhsd U UMeHM ¢aiiya, K
KOTOPOMY STOT CLleHapuU [0J/DKeH ObITh IIPUMeHEH. Ec Hy)XKHO IIpeo6pasoBaTh CTaHLAPTHBIN BBOJ,
BMeCTO ¢ariyia, UCII0JIb3YIOT - (Ledrc).

Ecmu crieHapuii cofepkutcs B camoM XML-daiie, To ero He HY)KHO yKasbIBaTb B KOMaH/IHOM CTpPOKe.
XSlth’OC dBTOMAaTHYECKH OIIpefejiMT Ha/In4dHe CIeHapud B cpafme U IIPUMEHUT €ro. IIo YMOJIYaHUIO,
pesysibTaT Ipeobpa3oBaHUA OyeT BhIBeNeH Ha 3KpaH (stdout). MO>KHO, BMECTO 3TOTO, yKas3aTb HMS
BBIXOTHOTO ¢ariyia ¢ IIOMOIIBI0 ITapaMeTpa -0.
dopMaT KOMaHIHOM! CTPOKH

xsltproc [[-V] | [-v] | [-o *file* ] | [--timing] | [--repeat] |

[--debug] | [--novalid] | [--noout] | [--maxdepth *val* ] | [--html] |

[--param *name* *value* ] | [--stringparam *name* *value* ] | [--nonet] |

[--path *paths* ] | [--load-trace] | [--catalogs] | [--xinclude] |

[--profile] | [--dumpextensions] | [--nowrite] | [--nomkdir] |

[--writesubtree] | [--nodtdattr]] [ *stylesheet* ] [ *filel* ] [ *file2* ]
[ ¥c000% 1

ITapaMeTpbl KOMaHIHOM CTPOKH

-V wum --version

ITokasaTh BEpPCHI0 UCH0JIb3yeMbIX 6mbmoTek libxml u libxslt.

-V WM --verbose

BBIBO/IUTH OITHMCAaHUE Ka)KIOTO IT1ara paboThI Xsltproc B IIpoliecce IpUMeHeHUs CIleHapHs K IOKYMEeHTY.
-0 WIH --output umsa_gaiina

HampaBiisieT BBIBOZ, B Qain 1o UMeHeM ums _¢paiizia. IIpy MHOYKECTBEHHOM BBIBOJIe IIapaMeTp -0
uMs_Kamanaoza/ ykKasblBaeT BBIBOAUTHL (aiyibl B yKa3aHHBIM KaTajyorl. /laHHBINM KaTajaor [0JDKeH
CYILleCTBOBATh.

--timing

OTo6pa3uTh BpeMs, 3aTpadyeHHOe Ha CUUTHIBAaHHe CIleHapHus, BBIIIOJHEHHEe IIpeoOpasoBaHUS U
coxXpaHeHUe pesyabTara. OTo6paskaeTcsd B MIJUIHCEKYH/[aX.

—-repeat
BrirtoyiHUTE ITpeobpasoBaHue 20 pas. Hcriob3yeTes 11 TeCTUPOBaHU BpeMeHU 00pab0TKIL.
--debug

BBIBOJUT OIIOJIHUTEILHBIN (aiiy ¢ ApeBOBUAHON XML-CTPYKTYpOH B IEJIX O TIaKHU.
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—-novalid

[IpomrycTuTsh 3arpysKy asieMeHTa DTD 13 JoKyMeHTa.
--noout

He BEIBOJUTH pesy/IbTaT.

-maxdepth 3HaveHue

HacTpouTh MaKCHMaIbHYI0 IIyOMHY CTeKa, YTOOBI 00eClieurTh BBIXO0, U3 6eCKOHEYHOr0 ITHKiIa B libxslt.
3HaueHMe 110 ymoJryaHuio — 500.

--html
BxopmHo ¢atin B popmare HTML.
--param napamemp 3HaleHue

[lepenaTh IapaMeTp napamemp €O 3HAUeHHEM 3HAUeHUe B CIieHapHil. MO>KHO Ilepe/laBaTh HECKOJBKO
rapameTpoB (mo 32). Ecm B KayecTBe 3HaueHUs GyIeT IlepefiaBaThCsl CTPOKA, HY)KHO HCII0JIH30BaTh
ImapameTp --stringparam.

-stringparam napamemp 3Ha4eHue

IlepesaTh ITapaMeTp napamemp co 3HaUEHHEM 3HaueHue, Ife 3HaueHue — cTpoka. (IIppumedaHue: CTpoKa
IOJDKHA OBITE B popMare utf-8).

--nonet
He ucnosib3oBaTh MHTepHET 1 11oaydeHus1 DTD, 00beKTOB WIH JOKYMEHTOB.
--path nymu

Hcrioyib30BaTh CIUCOK (pasfesIéHHBIN IIPo6essaMy I TOUKaMU C 3aIIITOM) IIyTel GaiJIoBOM CHCTEMEL,
yYKa3aHHBIX B nymu JiJis1 3arpy3ku DTD, 06beKTOB WUJIH JOKYMEHTOB.

--load-trace
[Tokas3aTh B CTaHIaPTHOM BBIBO/Ie stderr Bce JOKYMeHTHI, 3arpy»KeHHBIe B IPOIiecce PaboTHL.
--catalogs

Hcniosmb3oBaTh Karasmor SGML, ykasaHHBIM B SGML_CATALOG_FILES, 1y yCTaHOBKM PAacCIIOJIOKeHUS
BHeIHNUX 00beKTOB. [I0 ymMoI4aHuto, Xsltproc UIleT UX B KaTasaore, ykasaHHOM B XML_CATALOG_FILES.
Ecmi oH He 3a7iaH, UCH0JIB3yeTcs /etc/xml/catalog.

--xinclude

[Ipeo6pasoBaTh BXOLHOM JOKYMEHT UCI0JIb3Yy4 crierudukaruio Xinclude. bosiblite ”HGOpMAIiUU 06 3TOM
MO’KHO HaWTH 31eck: http://www.w3.org/TR/xinclude/

--profile -norman
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BBIBOIUTE ITPOQMIBHYI0 MHPOPMAITHIO C [leTaabHBIM OITMCaHHUEM BpeMeHH, ITOTPAUYeHHOr0 Ha KaKIyIo
YacThb CIieHapHsl. ITO Oy/IeT IT0JIe3HBIM JIJIsI OIITUMH3AITHU ObICTPOIECTBHS CITEHAPHSL.

--dumpextensions

BrIBecTU IlepeueHb BCeX 3aperuCTPUPOBAHHBIX PaCIlIMPeHUN Ha 9KPaH.
—-nowrite

3anpeTuTsh 3aUch B 000U aii Uik UCTOYHUK.

--nomkdir

3alpeTUTH CO3[aHIe KaTaJloIr0B.

--writesubtree kamanoe

PaspelmmTh 3alIKUCbIBaTh $paiiy TOJIbKO BHYTPH YKa3saHHOIO KaTasIora.
-nodtdattr

He nIpuMeHSTH 3Ha4YeHHeE 110 YMOJIYaHUI0 111 aTpubyra DTD B datise.

Bo3BpalaeMble 3HaUEHHA Xsltproc

xsltproc Bo3BpaliaeT KoJ; pe3yIbTaTa, KOTOPhIM MOJKeT ObITh OUeHb I10JIe3eH IIPU paboTe U3 KOMaHIHOMU
CTPOKU.

0: HopMa

1: HeT apryMeHTOB

2! CJIMIIIKOM MHOTO I1apaMeTpoB

3: HeM3BeCTHBIU ITapaMeTp

4: HeBO3MO>KHO 3arpysUTh ClleHapUi

5: ommbKa B CIieHapu#

6: orribKa B O/{THOM U3 JOKYMEHTOB

7: He IIO[ilep>KUBaeMbll METOJ, BBIBOIa Xsl

8: CTPOKOBBII ITapaMeTp COZEeP>KUT KaK OJMHapHbIe, TAK U IBOMHbBIE KaBBIUKU
9: BHyTpeHHs OIIM6Ka 006paboTKH

10: pa6oTa Obly1a IIpepBaHa BHEIIIHUM CUTHAJIOM

11: HeBO3MO>KHO 3aIIUCAaTh Pe3yJIbTaT B BBIXOTHOU Gaiin

BoJibliie mogpo6HoOCTeH 0 Xsltproc
Ctpanura o libxml: http://www.xmlsoft.org/

Crpanunia o W3C XSLT: http://www.w3.org/TR/xslt
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Cumyiarop

Eeschema mMeeT BCTPOEHHBIN CUMYJIATOP JIEKTPUYECKUX CXeM, 0CHOBAHHBIN Ha ngspice.

ITpu paboTe ¢ CUMYJIITOPOM, OYAYT IT0JIe3HBI 0 QUIIHaIbHbIe OMOIHOTEKH pspice. OHU cofieprKaT OCHOBHBIE
KOMIIOHEHTHI, HCIIOJIb3yeMble IIPHU CHUMYJEILIUK, TaKue KaK HCTOYHUKH HalpsDKeHUS/ToOKa WU
TPaH3UCTOPHI C HyMepallrel BEIBOJOB, KOTOPAsl COOTBETCTBYET MOPSAKY Y3JI0B (node) B creriupUKaIiuu
ngspice.

Taxoke, IMeeTcsd HeCKOJIbKO TeMOHCTPAITMOHHBIX IIPOEKTOB, II0KAa3bIBAIOIIIUX BO3MOKHOCTHA CUMYJISTOPA.
HX MO>KHO HalTH B KaTasiore demos/simulation.

HasHaueHue Mmojejei

Ilepesr HAYAJIOM CUMYJISIITAH, HE06X0IMMO Ha3HAUHUTh KOMITOHEHTaM Spice-MoJIesTH.

KakmoMy KOMIIOHEHTY MO>KHO HAa3HAUHUTh TOJIBKO OJHY MOJIeJb, JaKe eI KOMIIOHEHT COCTOUT U3
HEeCKOJILKUX YacTel. B ITociefHeM CITydae, Mo/e/Th Ha3HAUaeTCsI IEPBOH YaCTH.

[TaccMBHBIM KOMIIOHEHTAaM, 0003HaYeHUSI KOTOPBIX COBIAZAI0T C TUIIOM 3JIeMeHTa B Spice-3anucu (R* ms
pesucTopoB, C* M1 KOHLEHCATOPOB, L* /1 MHIYKTUBHOCTEN), MOJleId OyAyT HasHAaUeHbI KOCBEHHO, a
I10JIe 3HaYeHUs OyeT BOCIPUHUMATHCSI KaK CBOVICTBO MO/IEJIH.

NmMeiiTe B BUAY, 4TO B Spice MHOXHUTesb 'M' 0603HadaeT MuiaH, a 'Meg — Mera. Ecimu
NOTE JKejlaeTe  HcHoJb30BaTh 'M' B KayecTBe  MHOMKHTeJII  Mera, YCTaHOBUTE
COOTBETCTBYIOIIMH ITapaMeTp B JUaJI0TOBOM OKHE HaCTPOUKU CUMYJIAITHN.

HMHpopManus i Spice-Mofiesiell XpaHUTC B BHJle TeKCTa B II0JIIX KOMIIOHEHTa U eé MOYKHO JIETKO
yKasaTb C IIOMOIBI0 PeflakTopa KOMIIOHEHTOB WJIM HeIIOCPeCTBEHHO B peflakTope cxeM. OTKpOMTe
THaJIOT pelaKTUPOBaHUSI CBOMCTB KOMIIOHEHTA U HAXKMUTE KHONIKY Pedakmuposamsw Spice modeas i
BBI30Ba IMAJIOTOBOI0 OKHA pefjlaKTopa Spice MozeIu.

PemakTop Spice Mojfieslell UMeeT TPU BKJIAAKH, KOTOPhIE COOTBETCTBYIOT TPEM Pa3HBIM THUIIAM MOJeJIei.
Taxoxe UMeeTcd fjBa ITapaMeTpa, 00IHX 1/ BCEX TUIIOB:
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He CUMYJIMPOBATh Ewmr oTMeueH, KOMIIOHEHT UCK/IFOYaeTCd U3 CUMYJIALTUHA.
KOMITIOHEHT

H3smeHUTH Ilo3BoJsiieT IIepeoIlpefieIUTh BBIBOABI KOMIIOHEHTa I
I10C/Ie;0BaTeIbHOCTD COOTBETCTBU OIIKCAHUIO Y3JI0B Moz en. Heo6X0quMOo yKasaTh
BBIBOJIOB HOMepa BBEIBOJIOB B TOM IT0CIe[0BaTeILHOCTH, B KOTOPOH HX
02KHIaeT MOJIeJIb.
'TIpumep:'

* connections:

* 1: non-inverting input
* 2: inverting input

* 3: positive power supply
* 4: negative power supply
* 5: output

.subckt t1071 12345

To match the symbol pins to the Spice model nodes shown
above, one needs to use an alternate node sequence option with
value: "1 352 4". It is a list of pin numbers corresponding to the
Spice model nodes order.

IIaccuBHBIN

Bxutagka ITaccueHblil 1I03BOJIIET HA3HAYUTL MOJeIb (pe3rCcTop, KOHJEHCATOp WM HHAYKTUBHOCTB)
KOMIIOHEHTY. JTOT ITapaMeTpP HCII0JIh3YeTCI PeKO, TaK KaK OOBIYHO ITAaCCHBHBIM 3JIEMEHTAM MO/IeJTH
HAa3HAYaIOTCI KOCBeHHO. EM ke 0603HAUeHVEe KOMITOHEHTA He COBIIAZIaeT C HEOOXOTUMBIM THIIOM
MO/IeJIH, TO HY>KHO SIBHO YKa3aTh ITapaMeTpPhI Ha TAHHOH BKJIAJTKe.

SIBHO yKasaHHBIE MOJleJIM HMeKT OOJILIIMU IIPUOPUTET IIepel; KOCBEHHO
HasHa4YeHHBIMU MOJEJISIMU. OTO 3HAYMT, YTO KaK TOJILKO MOJie/Ib HasHaueHa BPYYHYVIO,

NOTE 11011 0603HaYeHUs U 3Ha4YeHUs He [IPUHUMAKTC BO BHUMaHUe IIPU CUMYJIAIIUU. ITO
MOJKeT IIPUBECTHU K IIyTaHHIle, KOIa 3HaUeHMe MOJe/I He COBIIaLaeT CO 3HAUEHMUEM,
yKasaHHBIM Ha CXeMe.
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PegakTop Spice mogenu

MaccueHbld | Mogenb | McTouHWK

Twun: |PE~3MCTDp v | MaccreHbIA TKN

B Spice 3Ha4eHWAX OECATUYHBLIA pa3fenuTens - TOYKa.
JHaYEHWA MOrYT UCMONL30BaTL Spice CMMBOMLI MPHUCTABOK.

Spice NPUCTIBKW B 3HaYeHWAY (HEYYBCTBUTENEHEI K pErUcTpY):

f emTo 1e-15
p MUKD le-12
n HaHo 1e-9
u MUKpO le-6
m ML 1le-3
k K0 1le3
meg Mera 1eb
g rvra 1=9
t Tepa lel?

He CHMYNWPOBaTE KOMMOHEHT

WM3aMeHWTL NocNefoBaTENLHOCTE BLIBOOOBE:

3HaqyeHue: |160 Spice 3Ha4YeHWe B CUMYMALKK

ﬁ OTMEHWTE | @

Tun Bri6op THIla KOMIIOHEHTa (pe3ucTop, KOHJAEeHCaTop WX
UHAYKTOP).
3HaueHUe OmpepesisieT CBOMCTBA KOMIIOHEHTA (COIIPOTHUBJIEHUE, EMKOCTh

WM UHIYKTUBHOCTH). B 3HaueHWM MOIYT HCIIOJIb30BaThCA
IIPUCTaBKY, KOTOPBIe HCIIOJBL3YKOTCI B OIIHMCAaHUM Spice-
MoZesiel (OHU IlepedurcIe bl 110/, TEKCTOBBIM I10JIeM BBOZa). B
KayecTBe JLeCATHYHOIO paszesmress He00X0UMO
HUCII0JIb30BaTh TOUKY. 3aMeThbTe, Spice HEBEPHO BOCIIPUHUMAET
3HaUYeHUs, B KOTOPBIX IIPHCTaBKa BBLICTyIIaeT B POJIK
IeCATUYHOTIO pasfenuTess (HampuMep: 1k5).



Mopgeinb

Bxutaika Modesib UCII0Ih3yeTes ISt Ha3HaueHUs IT0JTYIIPOBOTHUKOBBIX MJTH CJIO>KHBIX MOJIesIeH, KOTOphIe
ompejiesieHbl B OTHeJbHOM Qaiiie 6M6IMOoTeKH. BUOIMOTEKH Spice-Mozesiedl 4acTo IIPej0CTaBJITIOTCS
IIPOM3BO/TUTE/SIMA KOMIIOHEHTOB.

B OCHOBHOM TEKCTOBOM I10JIe 0TOOpa’kaeTcsl COJIepKUMOe BhIOpaHHOTO daiiyila 616mioTeKu. O6bIYHO B
OHMOIMOTEKe TOIIOJTHUTEIBHO COLEP KUTCS OIIMCaHe MOZieslel U IT0PSI 0K UX Y3JI0B.

FegakTop Spice mMogenu

NaccueHad | Mogens | WMcTovHWMK

BubnuoTeka: ‘FdSDDQMb BuibpaTte daiin...
Mogens: |ad8009 v
Twun: |H0ncxema v
* Node assignments

* non-inverting input

* | inverting input

* | | positive supply

* | | | negative supply

* | |1 | output

* I

L1
.SUBCKT AD8009 1 2 99 50 28

* input stage *

gl 30 3 5 gpl

g2 99 5 4 gnl

g3 99 3 6 gn2

q4 50 6 4 gp2

11 99 5 1.625e-3
12 6 58 1.625e-3
cinl 1 98 2.6e-12
cin2 2 98 le-12
vid4 20

* input error sources *

He cMMyNUpoBaTL KOMMOHEHT

M3MeHWTL NocnenoBaTeNbLHOCTL BLIBOOOBE: |

ﬁ OTMEHWTBL @gl{
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BubioTeka Ilyrb k ¢Qatury Spice-6ubmuoreku. IJToT ailm  6OygeT
HCII0JIb30BAThCSI CUMYJIITOPOM, OH IIOAK/IH0YAeTC C IIOMOILIBI0
IUPEeKTUBHI .include.

Mogeib BribpaHHag Mojfieslb KOMIIOHeHTa. Ilocie BwIGopa ¢aiiia
OMOJIMOTEKH, CIICOK 3aIl0/IHSAETCS L0 CTYIIHBIMU MO/IeJISIMU [JIST
BBIOOpA.

Tun BribpaHHBIM THUI Mojean (MakpoMogenb (subcircuit), BJT,

MOSFET wmm puonx). OOGBIUHO THUII  yCTaHABJIMBAETCH
aBTOMaTHUeCKHU IIPU BHIOOPE MOJIEJIH.

HNcTouHMK

Bxiagka Hcmo1HUK HCIIO/IB3YeTCs I HACTPOHMKHU MOJesIel ITMTaHus WM NCTOYHUKOB CUTHA/IOB. 3/1eCh
UMeeTcs IBe ceKIuu: AHaau3 DC/AC 1 AHa/u3 nepexooHblX npoueccos. B KaKmoM 3a1at0TCI ITapaMeTphl
HUCTOYHMKA [IJI1 COOTBETCTBYIOIIET0 THUIIA CUMYJIALIH.

ITapameTp Tun ucmouHUKa IPUMeEHSeTCI KO BCeM TUIIaM CUMYJIAITUN.
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PegakTop Spice mogenu

NaccueHeld | Mogens | MICTOYHWUK
AHanwz DC/AC:
DC: [Lo | B/A

Benn4mHa AC: | | BiA dasa AC: | | pan

AHanW3 nepexodHLIX NPOoLECCoB:

MMnynec | CMHYCOWAANBHBIA | 3KCMNOHEHUWANBHBIA | Kyco4Ho-NMHeRAHbIA

HavanbHoe sHaveHue: | | BIA
MMMynbCcHOe 3HaveHMe: | | BIA
Bpemn 3afepmKM: | | c
Bpema HapacTaHWA: | | c
Bpema cnapa: | | c
LIMpUHA MMAYAbCa: | | c
Mepuopn: | | '

TUN MCTOYHWKA:
® Hanpaxenve () Tok

[ ] He ciMynupoBaTb KOMMOHEHT

[] MameHWTs NocnNenoBaTensHOCTE BLIBOOOR: |

x OTMEHWTE @DK

JUt mosrydeHus GoJiee ITOAPOOHOM MHGOpMAUK 00 MCTOUYHUKAX o6paTtuTeck K paspeiny 4 (McTouHUKH
HAaIIpsDKEHUS U TOKA) [0KYMeHTaIiu ngspice.

AupeKkTHUBBI Spice

Cy1iecTByeT BO3MO>KHOCTh N00aBJIAThH Spice-IUPEKTHUBBI, pasMelasi UX B TEKCTOBBIX IIOJIIX Ha JIMCTE
cxeMbl. C TOMOIITBI0 3TOTO CBOMCTBA YIOOHO YKa3bIBaTh TEKYIIMU TUI CUMYJIIITUU. OHAKO, QYHKITMOHAI
OTpaHUYeH, MOYKHO UCII0JIb30BaTh TOJILKO Spice-AUPEeKTUBEI, KOTOPble HAUMHAKTCA C TOUKHU (HallpuMep:
".tran 10n 1m"). Hesib 351 106aBJISITH KOMIIOHEHTHI B BUJ[e X OIIMCAHUS B TEKCTOBBIX IT0JISIX.

CuMyIA s

JUid  samycka CHMYJIIITMA OTKPOUTe OKHO Spice cumyaamopa 4Yepe3 MEHIO0 pegakTopa CxeM
HHempymermul - Cumyasamop.
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Spice cumunaTop
Gann  Cumynauma Bug

>

/ / SO
C F vy
3anycTUTL/OCTAaHOBUTL cUMynAuMie [obaswTe curHansl  MpobHuk  MoacTpoWka YcTaHOBKW

CHrHans.!

Plotl 3£
CurHan

Vifrect out)

Current mm V(/signal_in) 0

Kypcopb
Curdan Time Voltage / Cur
' Vijrect_out) 4.33131m 802.12m
Ims 2ms 3ms 4ms  5Sms  &m Bms  9ms 10ms
Time
MopgcTpoika
C1 X R2 X

Circuit: KiCad schematic

Error on line 4 :

dl net-_dl-pad2_ /rect_out In4l148 200n 200k
Unable to find definition of model 1nd4148 - default assumed

Doing analysis at TEMP = 27,000000 and TNOM = 27,000000

Warning: vl: no DC value, transient time @ value used
Initial Transient Solution

__________________________ 100n 100k
Node Voltage

/signal_in 0

net-_dl-pad2_ 5,76787e-28 50n 50k
/rect_out -5,76787e-26

v1z#branch -5,76787e-31 — —
Reference value : ©,00000e+00 Al QXpSLUE

OKHO pa3aesieHo Ha HECKOJIBKO CeKITUM:

¢ [laHe/lb MHCTPYMEHTOB
¢ JlaHesb rpadUKOB

* CooOIIIeHUs KOHCOJIA

¢ [lepeuyeHb CUTHAJIOB

¢ [lepeuyeHb KypcoOpoB

* JlaHeJb IIOCTPOMKU

Menro

MeHr1o "®Pana"
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HoBrIi rpaduk
OTKpPBITH paboTy
CoxpaHuUTB paboTy

CoxXpaHUTh KaK
usobpakeHue

CoxXpaHUTBH KakK Qaii.csv

BBIUTH U3 CUMYJISIITHH

Cumy s
3alyCTUTh CUMYJISAIIHI0

Jl06aBUTh CUTHAJIEL...

[IpoGHUK U3 CXEMBI

IToxcTpOUTE 3SHaUEHE
KOMIIOHEHTA

ITokasaTh Spice CITUCOK
I[eIle...

HacTpo¥kKH...

MenHro "Bug"
VBeJIUUUuTH
VMeHBLIIUTH

BriucaTh B 9KpaH

IToxasaThk ceTKy

IlokasaTs HaaIIUCHU

Co3aTh HOBYIO BKJIA/IKY Ha ITaHeJH TpadUKOB.
OTKpHITh IEPEYEHDb CUTHAJIOB JIJISI II0CTPOEHUS TPAadUKOB.
COXpaHUTB IIepeUeHb CUTHAJIOB, TIOCTPOEHHBIX Ha TpaduKe.

IKCIIOPT TeKylero rpaguka B png-$pauir.

JKCIOPT JaHHBIX TeKYIIero rpaduka B csv-pari.

3aKpHITH OKHO CUMYJISITOPA.

BBHITOSTHUTH CUMYJIAITUIO UCII0JIB3Yyd TEKYIIIHUE HaCTpOfIKH.

OTKpPHITh JUAJIOT AJIs1 BRIOOPa CUTHAJIOB, TpadUKH KOTOPBIX
HY>KHO ITOCTPOUTE.

3aIyCTUTh HHCTPYMEHT I paboThI CO cXeMOH [Ipo6HUK.

3anyCTUTh UHCTPYMEHT [lo/icTpoiiKa.

OTKpPBITH OKHO, B KOTOPOM OyZleT IT0Ka3aH CIIMCOK IeIlel 115
UCCIeyeMOM CXeMBL.

OTKpLITL AHa/JIOTOBOE OKHO HaCTpOfIKH CUMYJIAITUH.

YBeJMUHUTh MacIITab TeKyIero rpaduka.
VMeHBIIUTE MacIITab TEKYIIero rpadpuka.

IToxcTpouTs MacirTab rpaduka Tak, 4To0bI OH IIOJTHOCTH IO
TIIOMECTHJICS Ha 9KpaHe.

IToxkasaTte uiIu CKPEBITE CETKY.

IToKa3aTh UJIM CKPHITh HATIHUCU TpaduKa.

IIaHe/Ib HHCTPYMEHTOB

>

3anycTUTE/OCTaHOBUTE CUMYAALKMID [1oBaBnTE CUrHankl

A

Mpobruk  MogcTpoika YcTaHoBKW

JTa raHeJb IpegocCraBsieT JOCTYII K 4aCTO UCII0JIb3yeMbIM KOMaH/IaM.

149



3aIyCTUTH/0CTAaHOBUThH HavaTh MJIH 0CTaHOBHUTH PaboTy CUMYJISITOPA.

CUMYJISIIII0
Jl06aBUThL CUTHAJIBI OTKpPBITH JUaATOTOBOE OKHO /JI BEI60pa CUIHAIOB, IpaduKu
KOTOPBIX HY>KHO IIOCTPOUTb.
I[Tpo6HUK AXTUBHUpPOBATh UHCTPYMEHT /111 paboThI co cxeMol [IpoOHUK.
IToxcTpoiika AKTHBUPOBATh HHCTPYMEHT IlocTpOMKa.
VYcTaHOBKH OTKpPEBITEH [UAIOT0OBOE OKHO HACTPOUKU CUMYJIAIIUU.
ITaness rpa¢duKkoB

Pe3ysibTaT CUMYJIAITUKA OTOOpaykaeTcs B BUJe TpPapuKOB. MOXKHO CO3[aTh HECKOJHKO IpaUKOB Ha
OTHeJIbHBIX BKJIAJKaX, HO TOJILKO TeKYyIIHH rpaduk OyfeT 0OHOBJIATHCS IIPU BHIIIOJIHEHUN CHMYJIALHAH.
JTO I103BOJIIET CPABHUBATH PE3Y/IbTaThl CUMYJIAIINHU IIPHU Pa3HbIX YCI0BUSX.

BI/I,Z[ I‘pa(l)I/IKOB MOKHO HACTPOUTH BKJIIOYAsI/BBIK/IIOYAs CETKY WM HaAIINCH Yepe3 MEHIO BI/I[L. Ecumm
HaAITHCHU OTO6pa)KaIOTC$I, HX II0JIOZKEHKE€ MOKHO MEHATD, ITepeTaCKHUBasi JIeBOM KHOIIKOM MBIIITH.

VIIpaBJieHHe ITaHe b0 TPaQHUKOB:

® KO0JIeCO MBIIIIH YBeJIMYMBaEeT WM yMeHbIllaeT MacIlITad
® IIpaBasi KHOITKA MBI OTKPHIBAeT KOHTEKCTHOE MEHIO0 /IJI1 HaCTPOMKU 13006paskKeHUS
® BBIJleJIUTE IIPSIMOYTOJILHYIO 00JIaCTh JJIs1 €€ YBeJIMYeHUs BO BeCh 9KpaH

® IIepeTalyuTe KypCcop A1 USMEHEHHI KOOPAXHAT

Coo011eHusA KOHCOIA

Coo0I11eHUST KOHCOJIM — 3TO COOGIIEHHSI 0T CUMYJIITOpa. PEKOMeH/IyeTcs CIe[IUTh 3a 3TUMH COOGIIEHUSIMHI
U IIPOBEPSITH HAJITYHE OIITMO0K MJTH ITPe/TyIIpesK e HUH.

IlepeyeHs CHUTHAJIOB

Co/Iep>KHUT CITHCOK CUTHAJIOB, KOTOPHIE 0TOOpaykeHbI Ha TpaduKe.
VipaBJieHHe IIepeyHeM CUTHAJIOB:

® IIe/TUY0K npaBoﬁ KHOITKHM MBI OTKPBIBAET KOHTEKCTHOE MEHIO /i1 CKPBITHA CHTHAJIOB HJIHX

BKJIFOUEHUSI/BBIKJIFOUEHUS Kypcopa

® TBOWHOM IETYOK MBIIIIH CKpOEeT CUTrHaJl

IlepeueHs KypCcoOpoB

CO/IepIKHUT CITHCOK KyPCOPOB U MX KOOPUHATEIL. /IJIs1 K&XKIOTO CUTHAJIA MOJKET OBITH II0Ka3aH CBOM Kypcop.
BHUIUMOCTB Kypcopa BK/II0YAeTCs/BEIK/IIOYAeTCs B IiepeyHe CUTHAIOB.

ITaHeab IOACTPOMKH

3,[[er COLePKaTbCd KOMIIOHEHTEI, BI)IﬁpaHHLIe C IIOMOIIbI0 HHCTPYMEHTA HOZLCTpOfIKa. [TaHesb
HO,I[CTpOfIKH II03BOJIAET II0J/Ib30BaTeEJII0 6BICTpO HU3MEHATh IlapaMeTphl KOMIIOHEHTa H Ha6JIIO,I[aTB
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BJIsIHHME€ Ha pe3yjibTaT CUMYJIIITUHA — KayKI bl Ppa3 IIpu USMEHEHHWH 3HAYEeHHA KOMIIOHEHTAa, CHMYJIAITUSA
3dIlyCKaeTCsd 3aHOBO K I‘pa(l)I/IK 0OHOBJISIETCS.

V KayKmoro KOMIIOHEHTAa Ha IIaHeJ M UMeeTCsd HECKOJIBKO 3/IeMEeHTOB VIIpaBJIEHUSA:

° B BEpXHEM TEKCTOBOM I10JI€ YCTaHABJ/IMBAETCA MaKCHUMa/IbHOE SHAYEHHE.

e B CpegHeM TEKCTOBOM I10JI€ YCTaHABJIMBAETCA TEKYIIEE 3HAUECHHE.

* B HIKHEM TEKCTOBOM II0JIe YyCTaHaBJIMBAETCA MHHHUMaJIbHO€E 3SHAYEHHE.

° HO.TI3YHOK IIO3BOJIMET IT0JIb30BATEJIIO IIJIABHO MEHATH 3HaUYE€HH e KOMIIOHEHTa.

* KHoOIKa CoxpaHumb 3allMChIBAeT TEKyIllee 3Ha4YeHHe, BLIGpaHHOE C IIOMOINBI0 IIOJI3YHKA, B IIOJIE
3Ha4YeHMsdA KOMIIOHEHTA Ha CXeMe.

* KHoOIIKa Xy,ZLaJISIET KOMIIOHEHT K3 IIaHeJIN HO,Z[CTpOfIKH M1 BOCCTaHaBJIMBAET €ro Hada/IbHO€ 3HaUYEeHHE.

B TpéX TEKCTOBBIX ITOJIIX MOKHO HCII0JIb30BAaTh MHOKUTE/IN €AUHHUIT USMEPEHUA B c])opMaTe Spice.

IMoacTpoiika

I/IHCTPYMGHT HO,I[CTpOfIKPI IIO3BOJIIET II0JIb30BATEJIIO BLIGpaTI: KOMIIOHEHTBI [JIA HaCTpOfIKH ero
3Ha4YeHUs.

YTOoOBI BLI6paTI> KOMIIOHEHT [OJIA HO,I[CTpOfIKH, II0C0I€ aKTHBallMK HMHCTPYMEHTA H_IéJIKHI/ITe JIeBOM
KHOIIKOM MBI Ha KOMIIOHEHTE B pegaKTope CXeM. BBI6paHHBIE KOMIIOHEHTHI ITOABATCA Ha ITaHeJ/IHn
HO,ZLCTpOfIKa. HO,U;CTpaI/IBaTb MOZKHO TOJIBKO ITIaCCMBHbI€ KOMIIOHEHTHI.

ITpoOHUK

HNHcTtpymMeHT "TIpoGHUK" IIpefoCTaB/sIeT IIPOCTOM IIyTh [JI1 BbIOOpa CUTHAJIOB, KOTOPBIE HYKHO
0TOOpasuTh Ha rpaduke.

YT0oG6HI I06aBUThH CUTHAI Ha TPaduK, aKTUBUPYHTEe MHCTPYMEHT U HAKMHUTE JIEBOM KHOITKOM MBI Ha
WHTEPECYIOIEM IIPOBOTHUKE B PeJJaKTOPE CXEM.

151



ITapaMeTphI CUMY/ISITUI

HacTpolku cuFyndaTopa

AC || DC nepexon MepexogHoR Nnpouece | Monb3oBaTenbCKan

BpemeHHOR war:

KoHeyHoe BpemMa: 10m C

HavansHoe spema: c (onunoHaneHo; No ymonyaHwuo 0)

MoAcTpoOWTE 3Ha4YeHWMA MACCUBHBLIX KOMMOHEHTOB (Hanpumep M -= Meg: 100 nF -=> 100n)

B LobaewTb NonHLIA NyTL ANA OUpeKTMBL .include BubnuoTeka

% OTMEHWTE | @gx |

JliajloToBOe OKHO ITapaMeTpOB CHUMYJIIIINU I103BOJIIET I10JIb30BaTE/I0 BHIOpATh THII CUMYJIIIUU U eé
IapameTpsl. 3/1eCb UMeeTCs YeThIpe BKJIAJKHU:

e AC

e DCiepexof

¢ [lepexomHOM IIpoITecc

¢ [losib3oBaTesbCcKasg

Ha 1epBBIX TpEX BKJIAAKaxX HUMeEITCI GOpPMbI, B KOTOPBIX MOJKHO yKasaThb ITapaMeTPhl CUMYJIALHH.
IMocyeHAS BKJIaAKa II03BOJIIET I10JIb30BATEIH0 HACTPOUTH IIPOIECC CUMYJIAIIUU IIyTéM PYYHOTO BBOJA

Spice-gupeKTHUB. BoJsiee moapo6HYI0 HHPOPMAITHUIO 0 TUIIaX CUMYJIAIIUH U UX ITapaMeTpax MO>KHO HalTH B
paszgesie 1.2 moKyMeHTaIKM ngspice.

AJTbTepHAaTHUBHBIN ITyTh HACTPOMKMU IIPOIiecca CUMYJIIIMH — BBECTH Spice-[UPeKTUBEI B TEKCTOBBIX I10JIIX
Ha cxeMme. JItoOble AUPEKTHUBHI yKa3aHHbIe B TEKCTOBBIX IIOJISIX UM CBSI3aHHBIE C TUIIOM CHUMYJISIITHU
IepeoIIpele/II0TCA IIapaMeTpaMyl, BRIOpaHHBIMU B [Ualore HAcTpoeK. ITO 3HAUWUT, YTO II0CJIe BBOJA
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http://ngspice.sourceforge.net/docs/ngspice-27-manual.pdf

IIapaMeTpPoOB B AHa/Iore HACTPOEK, 3THU IIapaMeTpPhI 6YAYT HCII0JIb30BAaThCAd BMECTO MUPEKTHUB YKa3aHHBIX
Ha CXeMe 0 TeX II0P, II0OKa ITPOoIeCC CUMYJIAITUN HE 6y,l(eT 3aIlyIIEH 3aHOBO.

HMeeTcs 1Ba ITapaMeTpa, 0OIIX /IJIT BCEX TUIIOB CHUMYJISITHH:

IToxCcTpOUTE 3SHAUEHUS
IIaCCUBHBIX
KOMIIOHEHTOB

Jl06aBUTH IIOJTHBIN IYTh
IJIsI TUPeKTHUBHI .include
6ubInoTeKa
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3aMeHseT 3Ha4eHUsI IaCCUBHBIX KOMIIOHEHTOB, ITyTéM
npeo6pasoBaHud 00111er0 $opmarTa 3allUCH 3HaUeHUU B popMat
Spice.

[TapamMeTp ciIequT 3a TeM, YTOObI Gpaiiyi GO0 TEeKU Spice-
Mo/JeJied OBbIJI COXPaHEH B BUJE IOJHOTO IyTH. OOBIYHO Ngspice
TpebyeT UCI0JIb30BaHUS II0JIHOTO IIYTH IJI LOCTya K GariiaM
OuOINOTEK.
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