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naBa 1

O6w,as nHcpopmauus 06 Eeschema

1.1 OnucaHune

Eeschema - 3T0 nmpusoxeHue A1 CO3AaHUS JIEKTPHUECKUX cxeM, Kotopoe sBisercs yacTeio CAITP KiCad, u poctynHo ans

MOJIL30BATEIEN CIIEYIONIUX ONEePAMOHHBIX CUCTEM:
¢ Linux

* Apple macOS

* Windows

He 3aBucimMo oT THITa OmepanrioHHON cucTeMbl Bee haitibl Eeschema morHOCThI0 COBMECTAMBI.

Eeschema - 3To mpukiiasiHoe NporpaMMHOe oOecrieueHre B KOTOPOM COZIEPKUTCS BECh HEOOXOAUMBIN (DYHKLIMOHAI JIs1 YepUeHUsI
CXeM, HaCTPOUKH, YIpaBJeHNs] OMOIMOTeKaMy 1 TeHepallid HeOOXOJUMBIX JaHHBIX JUIsl JajbHEWIIed repefaun B MPUIIOKEHHUs

MPOCKTUPOBAHUSA MEYATHBIX I1JIAT.

Eeschema npejHa3zHaveHa jijist paboThl COBMECTHO C TPACCHPOBIIMKOM TMEeYaTHBIX IUIaT u3 Komruiekta npuioxenuit CAITP KiCad
- PcbNew. Ho, HecMoTps Ha 3T0, €cTh BO3MOKHOCTh 'eHepanuy crnucka coequHenuii (Netlist) gpyrux ¢popmaToB, A1l COBMECTHOMN

pabots! ¢ npyrumu CAITP.

Eeschema Bkoyaer B ceOst pe€aaxkTop OMOIMOTEKN KOMITIOHCHTOB, KOTOprfI TIO3BOJIAECT CO3daBaTh, PEAAKTUPOBATH KOMIIOHEHTHI U
yHOpaBJATb oudmorekamu. Takxke UMeEOTCS AJOMNOJIHUTEJIbHBIE, HO OUY€Hb BaXXHbIC, MHCTPYMECHTHI, HCO6XO)JI/IMI)IC IpH IMMPOCKTUPO-

BaHUH COBPEMEHHBIX JICKTPUIYECKUX CXEM:

* IIpoBepka anexTprueckux npasui npoekruposanus (ERC) mis aBromaTndeckoro ooHapysKeHusi HEBEPHbIX MJIM MTPOITYIIEHHbIX

COEIMHEHU.
¢ DKcropT n300paxeHus1 cxeMbl B (paiinsl pazmmynabix popmaToB (Postscript, PDF, HPGL u SVG).

» T'enepatop nepeuns ssemeHnToB (BOM) pa3innuHbX (pOPMATOB ¢ HOMOILBIO BHEIIHUX UHCTPYMEHTOB.
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1.2 TexHMuyeckue xapakTepuCTUKHU

Eeschema OrpaHM4Y€Ha JIMIIb JOCTYIHbIM 00beMOM MaMATH. B Hell HeT aOCOJII0THO HUKAKUX OFpaHI/I‘-IeHI/Iﬁ HH HA KOJHUYECTBO
KOMITOHEHTOB, HU Ha KOJIMYECTBO BBIBOJOB, HU HAa KOJIMYECTBO JIMCTOB. B CJIy4ac MHOT'OJIMCTOBBIX CXEM, OHU MPEACTABJIAIOTCA B

BUIE UE€PAPXUU.

B Eeschema MHOro/McTOBEIE CXEMBI MOryT OBITh CJIeAyI0IHUX TUITOB:

* IIpocTele nepapxuu (Kaxaplid JIUCT UCHOJIb3YETCs JIMILIb OAUH Pa3).
* CroxHble nepapxun (HEKOTOpPbIE JIMCTHI UCTIONB3YIOTCS [Ba U OoJiee pas).

e Ilmockme Hepapxmun (I/IepapXI/I‘ICCKI/IC JIMCTBI HE CBA3aHbI ABHBIM 06pa30M Ha KOPHEBOM JIMCTE CXCMI)I).
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naBa 2

OcHOBHble KomMaHaobl Eeschema

Komanny MOKHO BbI3BATh U3:

OCHOBHOT'O MEHIO (B BEpPXHEW 4aCTH OKHA);

BEpXHEl MaHeJu UHCTPYMEHTOB (OCHOBHBIE KOMAaH/Ibl);

MpaBoi MaHeIU UHCTPYMEHTOB (BCIIOMOTaTe IbHble KOMaH/bl UM “MHTCTPYMEHTHI);
JICBOI TTAHE)IM MHCTPYMEHTOB (ITapaMeTphl OTOOpaKeHs);

KHOITOK MBI (Ba)KHI)Ie JOIIOJTHUTECJIbHBIC KOMaHHI)I). B YaCTHOCTH, IIpaBasAd KHOIIKA MbIIIN OTKPBIBACT KOHTEKCTHOC MEHIO 1A

9JIEMEHTA 110 KYpCOpOM (MaCI.HTa6, CETKA U KOMaH/bl PCAAKTUPOBAHU A SHGMCHTOB);

dyukuronansheix kHomnok (F1, F2, F3, F4, Insert u [TpoGen). B oco6ennoctu: Escape - mo3BosisieT npepBaTh BHIOJTHEHHE TEKY-

e Komassl. Insert - co31aTh KOMMIO IOCIEIHETO JOOABJIEHHOIO KOMIIOHEHTA.

ropsiuMX KJIABHIL, KOTOPBIE, OOBIYHO, BHIOMPAIOT OJMH U3 MHCTPYMEHTOB M 33/IeHCTBYIOT €r0 B MECTe TEKYILEro MOJIOKEHHS
Kypcopa. [ljig mpocMoTpa NepeyHs TropsAYMxX KJIaBHIL, OTKpoiTe MeHo ~CripaBka—CIHCOK TopAYMX KJIABUII WIM HaXMUTE

KJ1aBUMly 2.
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2.1 KomaHAabl MbiLLK

2.1.1 OcHOBHbIe KOMaHAabI

JleBast KHOIIKA

* OpMHAPHBIN METYOK: OTOOPA3HTh B CTPOKE COCTOSIHUS XapaKTEPUCTUKN KOMITOHEHTA WJIM TEKCTa IO KypCOPOM.

o HBOﬁHOﬁ MICJTYOK: pEAAKTUPOBATH (CCJ'II/I PE€AAKTUPOBAHUE BOBMO)KHO) KOMIIOHCHT WJIN TEKCT.

IIpaBas kHONKa

® OTKpI)IBaeT KOHTEKCTHOE MCHIO.

2.1.2 Onepauuun Hag 6nokamu

B Eeschema moxHO nepeMeniarThb, rnepeTaCkKuBaTh, KONMMPOBATh WA YAAJIATHh BbIICJICHHBIC 00J1acTH C IIOMOIIbI0O KOHTEKCTHOI'O

MCHIO.

Hy)KHLIe obacTu BBIACTIAIOTCA IIyTEM MEPETACKUBAHUSA KypCOpa MbBILIA C Ha’XKaTOU JIEBOU KHOITKOM.

Haxwnmas knapumny «Shift», «Ctrl» mmm «Shift + Ctrl» B mporecce BbIneneHAss MOXHO cpa3y KOMMPOBATh, MEPETACKUBATD WA

yIaJIsATh, COOTBETCTBEHHO.

JleBast KHONKa MBI

IlepemecTUThb BbIIEJIEHHYIO

00J1aCTh.

Shift + sieBast KHOIIKA MBILIN

KOI'[I/IpOBaTI) BBIZICJICHHYIO

00J1aCTh.

Ctrl + 1eBasg KHOMKA MBILLIA

HCpCTaU_II/ITL BBIICJICHHYIO

00J1aCTh.

Ctrl + Shift + yleBasg KHOIIKA MBIIIN

Y nanuTh BIZIEIEHHYIO 00IACTb.
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HpI/I NEPETaCKMBAHNU UJIM KOIMMPOBAHUU MOKHO:

¢ HaXaTb JIEBYIO KHOIIKY MBIIIIH, YTOOBI PacCIiOJIOKUTH BbI,HCHCHHbIﬁ 6JIOI(;

HaXaTb ITpaB KHOIIKY MBIIINX UJIW KJIAaBUIIT S , YTOOBI OTMEHUTDH TEKYHIEC I WCTBUE.
¢ Haxa aBYIO (6} a Escape 00BI OTME () €€ neuc (S

Ipu nepeMenieHNM BbIAEIEHHOr0 OJI0Ka MOKHO BBIOpaTh APYTyIO ONEPaLIO U3 KOHTEKCTHOTO MEHIO (IpaBasi KHOIKA MBIIIH).

-

-DBY

K OTMmeHa Bioka

CII MacwTabupoeaTe
& PazmecTnTh Bnok
CoxpaHuTe Bnok
KonwpoeaTk Bnok
* MepeTawnTe Gnok
-1 YoannTe Bnok

I
:h OTpasnTs Brok no rop.

- == 0TpaanTs Bnok no sepT.

. {5 NosepHyTb BNoK NPOTHB 4.CT.
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2.2 Tlopsiume KnaBmLIU
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* YroObl MPOCMOTPETh TEKYILIHUH CIIMCOK FOPSYMX KJIABHII HY)KHO HaxaThb ~?” Ha KJIaBUaType.

e J'opsune KJIaBUILY MOXHO OTPEJAKTUPOBATh HA BKJIAKE YIIpaBJIEHUE B 1MaIOr0BOM OKHe [lapamMeTpoB peaakTopa cxem (MEeHIo

Hacrpoiiku — OO1iue HacTporKm).

Hwxe mokasaH cmicok ropAYMX KJIaBUII CO 3HAYEHUSAMHU IO YMOJIYAaHHUIO.

ITomorie (TaHHOE OKHO) ?
YBemuuutb F1
YMeHbIUTD F2
[epepucoBats F3
ITo uentpy F4
Brucats B 3kpaH Home
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YBenuuuTh BHIOpaHHOE @
COpocuTh JIOKaJIbHBIE KOOPTUHATHI Space
PenaktupoBaTb 371€MEHT E

Y nanutp 351eMEeHT Del
IToBepHYTH 371EMEHT R
[leperaiuTh 3a€MEHT G
OtmeHa Cul+Z
IToBTOp Cul+Y
IIleyoK J1eBO¥ KHOIKKM MBIILIN Return
JIBOYIHOM IIIEJTUOK JIEBOM KHOIIKHM MBIIIN End
CoxpaHUTh cXeMy Ctrl+S
3arpy3uThb cXemy Cul+L
HWckatp anemeHT Ctrl+F
Uckathp crenyomnumii 31eMeHT F5
HUckats cnenyromuit DRC mapkep Shift+F5
Haiitu u 3ameHuTh Ctrl+Alt+F
[ToBTOpHTH MOCITEAHEE NEHCTBUE Ins
IepemecTuth 610k — Ileperamurh 610K Tab
Komuposats 6510k Ctrl+C
BcraButs 6710k Ctrl+V
Beipesats 6710k Ctrl+X
[TepemecTUTb 371EMEHT CXEMBI M
JyOMKaT KOMITOHEHTa WJIH METKH C
Jlo6aBUTh KOMIIOHEHT A
Io6aBUTh MUTaHKE P
OTpasuts 1o Bepr. X
OTpasuts 1o ropus. Y
OpueHTUPOBATh KOMIIOHEHT HOPMAJbHO N
PenakTrpoBath 3HaUCHNE KOMIIOHEHTA v
PenakTrpoBath 0003HaYEHUE KOMITOHEHTA U
PenaktupoBath nocai.MecTo KOMIOHEHTA F
PenakTrpoBath B peJakTOpe KOMIOHEHTOB Ctrl+E
Hayarte npoBogauk w
Hayvarp muny B
3aBeplInTh JIMHHIO, TPOBOAHKK, IIUHY K
JloOaBUTH METKY L
Jl00aBUTh HEPAPXUUECKYI0 METKY H
J06aBUTh IOOATBHYIO METKY Ctrl+L
JToGaBUThL COEAUHEHUE J
Ho6asuts (iar “He moaxmodeHo” Q
JHo6GaBUTh JTUCT S
J06aBuTH BBOJ TPOBOTHUKA Z
JloGaBUThL BBOJ IIIMHEL /
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J06aBUTh rpadrUecKyI0 JIMHUIO I
J06aBuTh rpaduecKuii TEKCT T
OGHOBHTH IUIATY CO CXEMBI F8
ABTOpa3MeCTUTh MOJIA (0]
[oxkuHyTH THICT Alt+BkSp
VY nanutse y3en BkSp
IlonceeTuts coeqHEHUE Ctrl+X

JIo6y10 ropsiayo KJIABHIITY MOKHO M3MEHHTH HCIIOJIB3YsI peIaKTOP TopsTurx Kiasui (MeHo HacTpoiikin— Oo01ue HacTporiKu— Y TIpaBJieHH

Cy1miecTByeT BO3MOKHOCTh MIMITOPTa/3KCIOPTa yCTAHOBJIEHHBIX TOPSYMX KJIaBHII Yepe3 MeHio Hactpoiiku—mmopt/kcnopr ro-

pAYMUX KIIaBUIII.

2.3 Cetka

B Eeschema kypcop Bcerga nepemeniaercs no cerke. Illar ceTku MOXHO MEHSTh:

e VI3MeHUTH 1Iar CETKU MOXXHO Yepe3 KOHTEKCTHOE MEHIO WITM OCHOBHOE MeHIo “Hactpoiiku”— TlapameTpsl”.

* IIBerT MOXXHO M3MEHNTh Ha BKJaake Llgera B muanoroBom okHe IlapamerpoB pemakTtopa cxem (MeHio Hacrpoiiku — OOGmme

HACTPOUKM).
* BUOMMOCTb CETKM MOXKHO MEPEKTIOYUTD MCIIOJb3Ysl KHOIKY Ha JIEBOM MaHeJIM MHCTPYMEHTOB.

IMo ymomaanwmio mar cetku paseH 50 mwt (0.050”) wm 1,27 mMm.

t0 Hpe)IHO‘{TI/ITCJ'[I)Hblﬁ pa3sMep CETKU JIA pacCrioIOKEHUSA KOMIIOHEHTOB U MTPOBOJAHUKOB Ha CXEME, a TaK¥KE Ui pasMEIICHUA

BBIBOJOB ITPAU CO3JaHUH KOMIIOHEHTOB B P €IaKTOpE OUOJINOTEK KOMIIOHEHTOB.

Homyckaercsi paboTa U ¢ ceTKaMu MeHbIIero pazmepa ot 25 mui 1o 10 Muit. DTo IpremMIIeMo MpY MOCTPOSHUK CUMBOJIA KOMITO-

HEHTa WX PaClOJIOKEHUUN TEKCTAa U KOMMEHTAPUEB, HO HEXEIIATEIbHO IMPU Ppa3MEIIEHUH BBIBOJAOB WX ITPOBOJHUKOB.

2.4 W3ameHeHMue maclutaba

M3meHuTh MaciTad MOKHO C IIOMOIIbIO:

® HpaBOf/’I KHOIIKH MBIIIN: OTKPOETCSA KOHTEKCTHOE MEHIO U3 KOTOPOI'0 MOKHO BLI6paTI> Hy)KHbIﬁ MaciTao.
® (DyHKL[I/IOHaHLHbIX KJIaBHIII:

— F1: Zoom in
— F2: Zoom out

— F4 or simply click on the middle mouse button (without moving the mouse): Center the view around the cursor pointer position
* Koneca mpimm:

— Mouse wheel: Zoom in/out
— Shift+Mouse wheel: Pan up/down
— Ctrl+Mouse wheel: Pan left/right
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2.5 OrtobpaxeHue KOopauHaT Kypcopa

bazoBoii enunuieit uamepenus B Eeschema sipnsiercs Ticsiunast yacts aoiiMa (0.0017, muin). HecMoTpst Ha 3T0, Bce pa3Mepbl MOTYT

OTO6pa)KaTLCH KaK B ﬂlOﬁMaX, TaK 1 B MWUIMMETPAX.

B npaBo#i HUKHEW YacTH OKHA OTOOpaxaeTcsl ceayolnas HHpOpMaIys:

¢ Macurad
* AOGCOJIOTHBIE KOOPAMHATBI Kypcopa

e OTHOCHUTEJIbHBIE KOOpPAMHATHI Kypcopa

HeHTp OTHOCUTEJIbHBIX KOOPAUHAT YCTAHABJIMBACTCA C INOMOIIBIO KJIABUIITN np06eﬂ. C MOMOUIBIO 9TUX KOOPAUHAT y,HO6HO HU3MeE-

PATH paCCTOAHUA MEXKAY ABYMA TOUKAMU U BBIDABHUBATH OOBEKTHI.

Z 0,356 ¥13,000 ¥ 3,050 dx 5,650 dy -3,150 dist 6,469 JAMEl

2.6 OCHOBHOE MeHI0

OCHOBHOE MEHIO MO3BOJISIET OTKPBIBATb U COXPAHATb CXEMBbI, HACTPAUBATL IIPOIrpaMMy, a TAKIKE NPEJOCTABIIACT JOCTYII K CIIPaBOY-

HbIM PYKOBOIACTBAM.

|<Da|FU'| MNpaeka MpocmoTp PasmecTuTe HacTpoWky HCTpyMeHTH Cnpaeka

2.7 BepxHsiq naHeNlb UHCTPYMEHTOB

Sra naHesb MPeIoCTaBIIsIeT JOCTYII K TIaBHBIM (pyHKIMAM nporpammsl Eeschema.

Ecm Eeschema 3aryieHa B aBTOHOMHOM PeXUMeE, TO OyIeT JOCTYIIEH ClIeylonnii Habop MHCTPYMEHTOB:

FHE == g loagadl= PR ZEEEEE NS

3ameTbTe, UTO B pexkuMe IpoeKTa (IIpH 3aIycke IporpaMmsl 13 MeHekepa rmpoektoB KiCad), epBbie JBe KHOIKKM HEOCTYITHBI,

TaK KaK OHU NIPE€AHA3HAYCHBI 1JIA pa60TbI C OTACJIbHBIMU (baﬁHaMI/I.

izl Create a new schematic (only in standalone mode).
:']',=|
:D. Open a schematic (only in standalone mode).

-

Save complete schematic project.

| 2

E Select the sheet size and edit the title block.
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(IC

Open print dialog.

.4

Paste a copied/cut item or block to the current sheet.

Undo: Revert the last change.

Redo: Revert the last undo operation.

Show the dialog to search symbols and texts in the schematic.

Show the dialog to search and replace texts in the schematic.

Refresh screen; zoom to fit.

Zoom in and out.

View and navigate the hierarchy tree.

1000 20 20 2

g"

Leave the current sheet and go up in the hierarchy.

Call the symbol library editor to view and modify libraries and symbols.

Browse symbol libraries.

Annotate symbols.

Electrical Rules Checker (ERC), automatically validate electrical connections.

& RS V]

4
15

Call CvPcb to assign footprints to symbols.

L] ___ll'
-lll'~-II

Export a netlist (Pcbnew, SPICE and other formats).

i l
—

Edit symbol fields.

Lo
T

Generate the Bill of Materials (BOM).

=

Call Pcbnew to perform a PCB layout.

m|m
A
= 4+ N

Back-import footprint assignment (selected using CvPcb or Pcbnew) into the “footprint™ fields.
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2.8 [paBasi naHeslb UHCTPYMEHTOB

Sta naHeIb COACPIKUT MHCTPYMEHTDI JI:

* Pa3menieHnss KOMIIOHEHTOB, IIPOBOJTHUKOB, IIIMH, COCANHEHUI, METOK, TeKCTa U T.I1.

® CO3,[IaHI/IH HCPAPXUICCKUX JIMCTOB U UX BBIBOLOB

&7

Cancel the active command or tool.

Highlight a net by marking its wires and net labels with a different color. If KiCad runs in project mode then

copper corresponding to the selected net will be highlighted in Pcbnew as well.

Display the symbol selector dialog to select a new symbol to be placed.

Display the power symbol selector dialog to select a power symbol to be placed.

Draw a wire.

Draw a bus.

Draw wire-to-bus entry points. These elements are only graphical and do not create a connection, thus they

should not be used to connect wires together.

Draw bus-to-bus entry points.

X 4 2NN 5

Place a "No Connect” flag. These flags should be placed on symbol pins which are meant to be left
unconnected. It is done to notify the Electrical Rules Checker that lack of connection for a particular pin is

intentional and should not be reported.

Place a junction. This connects two crossing wires or a wire and a pin, when it can be ambiguous (i.e. if a

wire end or a pin is not directly connected to another wire end).

|>

Place a local label. Local label connects items located in the same sheet. For connections between two

different sheets, you have to use global or hierarchical labels.

2

Place a global label. All global labels with the same name are connected, even when located on different

sheets.

>
Y

Place a hierarchical label. Hierarchical labels are used to create a connection between a subsheet and the

parent sheet that contains it.

19

|r'=

Place a hierarchical subsheet. You must specify the file name for this subsheet.
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Import a hierarchical pin from a subsheet. This command can be executed only on hierarchical subsheets. It

will create hierarchical pins corresponding to hierarchical labels placed in the target subsheet.

Place a hierarchical pin in a subsheet. This command can be executed only on hierarchical subsheets. It will

create arbitrary hierarchical pins, even if they do not exist in the target subsheet.

=== Draw a line. These are only graphical and do not connect anything.

Place a text comment.

Place a bitmap image.

Delete selected element.

2.9 JleBasi naHeNb UHCTPYMEHTOB

Ta naHeJb MO3BOJISET HAaCTpPOUTDH NMMapaMeETPhbI OTO6pa)KeHI/IHZ

Toggle grid visibility.

in
Switch units to inches.

mm

— Switch units to millimeters.

+L“—‘=

Choose the cursor shape (full screen/small).
[ Toggle visibility of “invisible” pins.
| Toggle free angle/90 degrees wires and buses placement.

2.10 KOHTeKCTHOe MeHI0 U 6bICTpoe pepakTupoBaHue

H_[CJ'I‘{OK npaBoﬁ KHOITKA MBIIIN OTKPbIBAET KOHTEKCTHOE MEHIO, KOTOPOE IMMO3BOJIUT:

* M3meHuth Macmrad.
* Hacrpouts cetky.

® Pe,[[aKTI/IPOBaTb OCHOBHBIC ITapaMETPbI BbIACJICHHOI'O 9JIEMEHTA.

OOBIYHOE KOHTEKCTHOE MEHIO (0€3 BhIAEIEHHBIX JIEMEHTOB).
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e
e

- @\ YBENMYMTE MaclTab
. QFMEHbLUMTb maclTab
- . (¥ NepepucosaTs

- [q)\ ABTO MacwTab

o ®\ Bribop macwTaba

<> Bribop ceTHK

KoHTekcTHOE MEHIO 1)1 METKH.

o pde A anD

R MNepemMecTUTb MeTKy

L .rf,l'leFJETau.l,MTb Me T Ky
"= KonvpoeaTe MeTky
(.5 BpawaTe MeTky

- PL=1t [Abe MpaBka MeTKK

©PL-1E

o I  YASINTE MeTKY

& N3MEHMTE TN

LeHTp

Q YEENMYWMTE MacwTab
Q YMEeHbLWWTE MacwTab
(¥ NepepucosaTs

[(.P‘ ApTo MacwTab

Q Bribop macwTaba

“"’ Bribop ceTkn
K 33KPLITE

KonTekcTHOE MeHIO PEAAKTUPOBAHWUA KOMIIOHECHTA.

F4
F1 3
3
F2 -~ - &8
-5
Fg — GO
- | p—
Home [~ @
| ] ._'- 1
R e
= .
S

“_PL-lpy %
PC-DEL 3

10 s
M

-

F4

F2 PL-p5 -

PL-0OB7 -
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- BUST -

a1

' MNepeMecTUTh KOMNOHEHT BLUS1 Mg

A%

o 1*} MepeTaWwWTe KOMAOHEHT G A4

o ag

. A

ED OpMEHTWPOBATE KOMMOHEHT e

o D’f MpaBKa KOMMNOHEHTa y G1

RPN L G2

5| KonWpoBaTe KOMMAOHEHT © iac

3 "Qj Y0anmTe KOMMAOHEHT Delete _ |

Lo ﬁ’ ABTOpPa3MECTUTh NONA o0

» >

- LleHTp F4 f '

Q YBeIMHUTE MacwTab F1 g

i

> Q YMEHEWWTE MacwTab F2 ;»

(¥ NepepucosaTs F3 =—

o [Q\ AsTo macwTah Home *°%
_EHE @\ Buibop macwTaba v

BHE

- Bribop ceTkK

. x JaKPEITE
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naBa 3

OCHOBHOE MeHIo

3.1 MeHio "dann’

®ain | Mpaeka [MMpocmoTp PasMecTWTb

'@ OTKpbITL HEAaBHee

Op 1
4
[obaBnTe MUCT CXEMBL...

EE VMMMopT cxeMel M3 gpyroi CATP...
A4

% COXpPaHKTE
A, COXpaHWTb TEKYLIMA NUCT

COXpaHWTL TEKYLUMA NINCT KaK...

A

%
:Iﬁ MapamMeTphl CTPaHMLIBL. ..
=

) Me4aTk...

ﬁ HYepTuTb...

YepTuTt B Bydep obmeHa

HacTpoi

mode).

3aKpbITh
New Close current schematic and start a new one (only in standalone mode).
Open Load a schematic project (only in standalone mode).
Open Recent Open a schematic project from the list of recently opened files (only in standalone

Append Schematic Sheet

Insert the contents of another sheet into the current one.

Import Non-Kicad Schematic File

Imports a schematic project saved in another file format.

Save

Save current sheet and all its subsheets.

Save Current Sheet

Save only the current sheet, but not others in the project.

Save Current Sheet As...

Save the current sheet under a new name.

Page Settings

Configure page dimensions and title block.




Eeschema 15/165
Print Print schematic project (See also chapter Plot and Print).
Plot Export to PDF, PostScript, HPGL or SVG format (See chapter Plot and Print).
Close Terminate the application.

3.2 MeHto "HacTponkun”

HacTpolkK @ WHCTpyMeHTel Cnpaeka

EI% MeHen#ep bubnmoTek KOMNOHEHTOB...

E HacTpoWuTe NYTH...

OBLwme HacTpolkK

q YCTaHOBWUTE A3bIK k

ﬁ MapaMeTpbl MKOHOK b

-{B COXpPaHWTE HACTPOMKHN...

{5‘}' 3arpy3nTbe HACTPORKMK. ..

i
‘:ﬁ QHCI'IDFJT ropAYME KNasyLl...

B
(o} VIMNOPT rOPAYMX KNEBULL...

Menexep 6ubIMOTEK

KOMITOHCHTOB

J06aBUTh UK yoaauTh OMOIMOTEKH KOMIIOHEHTOB.

Hacrpouts mytu

YcraHoBuTh MMyTHU AJid TOUCKA IO YMOJTYaHUIO.

Oo01we HACTPOHKH

OCHOBHBIE napaMeTpbl (e,[[.I/I3Mep6HI/IH, mar CCTKHM, Ha3BaHUA oJjiel u T.H.).

Y cTaHOBUTH SA3BIK

BeiOpaTh s13bIK [1s1 HHTEpderica Moabp30BaTelIs.

ITapameTpbl UKOHOK

HaCTpOI/ITb BUIMMOCTh HUKOHOK.

Wmmnopt 1 Dxcnopr

CoxpaHHUTh/3arpy3UTh MapaMeTphl B/U3 (paiina.
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3.2.1 MeHenxep 6M6NMOTEK KOMMOHEHTOB

Tabnuus BubauaT
TaBnuubl 6ubnuorex

Tabnuua: fhomejbaranowskiykenstantin/.config/kicad/sym-lib-table

Wcnons3oBats YHHUKaNLHOE UMA MyTe bubnuoTeKw Twn nnaruka Ma
N N S
2 g adc-dac ${KICAD_SYMBOL_DIR}/adc-dac.lib Legacy
3 |® Altera ${KICAD_SYMBOL_DIR}/Altera.lib Legacy
s analog_devices ${KICAD_SYMBOL_DIR}/analog_devices.lib Legacy
s & analog_switches ${KICAD_SYMBOL_DIR}/analog_switches.lib Legacy
6 & atmel ${KICAD_SYMBOL_DIR}/atmel.lib Legacy
7 |& audio ${KICAD_SYMBOL_DIR}/audic.lib Legacy
8 |& Battery_Management ${KICAD_SYMBOL_DIR}/Battery_Management.|ib Legacy
s & bbd ${KICAD_SYMBOL_DIR}/bbd.lib Legacy
10 |& Bosch ${KICAD_SYMBOL_DIR}/Bosch.lib Legacy
1 |& brooktre ${KICAD_SYMBOL_DIR}/brooktre.lio 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 | & de-dc ${KICAD_SYMBOL_DIR}/dc-dc.lib Legacy
16 | & device s {KICAD_SYMBOL_DIR}/device.lib Legacy
17 | & digital-audio ${KICAD_SYMBOL_DIR}/digital-audio.lib Legacy
18 & Diode ${KICAD SYMBOL DIR}/Diode.lib Legacy

nobansHsie Gubnnotekn | BrbaMoTern npoekta

Mpocworp Gubnuotex... | | fobasuTe Bubnuotexy | | YaanuTs 6ubnuctey | |CasnHyTs saepx | | CasumyTs sHua

3Ha4eHNS NOACTAHOBOK

MepeMeHHbIe OKPYXEHHA MyTe cermenTa
1 |KICAD SYMBOL DIR fhomefbaranovskiykonstantin/common/kicad/kicad-symbols
2 |KIPRJMOD fhomefbaranovskiykonstantin/common/projectsflamp_ballast

& orwennms ok

B Eeschema HCIIOJIb3YIOTCA ABE Ta6J’[I/IHbI U1 XpaHEHUA NIEPEYHA AOCTYITHBIX OubIMOTEK KOMITOHEHTOB, KOTOPLIE PA3JINYaloTCA

00JIaCThIO TIPUMEHEHUS:
* I'noGasbHBIE OMOIMOTEKHU

Bubnoreku, nepeunciieHHsie B 00Iel Taduuile, JOCTYIHbI B II0OOM HpoekTe. DTa Tabiauia xpanurcs B ¢aiiie sym-lib-table B

JOMalllHEeM KaTaJore rnojb3oBaress (B 001eM, MyTh 3aBUCUT OT ONEPALIMOHHON CHUCTEMBbL; YBUAETD ITyTh MOXHO MO/ TabJuIIen).

* Bubnuoreku mpoekTa

BI/I6J’[I/IOTCKI/I, NEPEYNUCIICHHBIC B Ta6nnue MPOCKTa, JOCTYIIHBI TOJILKO B OTKPBITOM B HaHHbeI MOMCECHT ITPOCKTE. Ota Ta6m/1ua Xpa-

Hutcs B (aiine sym-lib-table B karanore npoekra (1yTh oToOpaxaercst oa Tadiauiei).

VBuaers o0y U3 TabIUI MOKHO MEPeXo/st 1o BKIagKam “Tno6anbHble OMOIHOTEKU” Wik “BHOIMOTEKH MPoeKTa” MoJ TabIuie

OMOINOTEK.

3.2.1.1 [ob6aBneHue HOBOW 6UGNMOTEKMN

HobaBuTth OMOIMOTEKY MOKHO JnOO Hakatuem KHOMKK IIpocMoTp OHOJIMOTEK..., C MOCISAYOIIUM BEIOOpOM (harina, Tubo Ha-
KatreM KHOMKH ~JI06aBUTh OUOJIMOTEKY”, C MOCIIAYIOIINM YKa3aHUEM My TH K (haiity oubnvrorexku. BriOpanHas Oubnuoreka Oyaer

Jo0aBiieHa B OTKPBITYIO B JaHHBIE MOMEHT Tab iy (0O11yI0 MM TabJIuIly IPOEKTa).

3.2.1.2 YpaneHue 6ubnuotekun

Jis ynaneHus: HeoOXOUMO BRIOpATh OJHY WK Oosiee OMOIMOTEK M HAKATh KHOMKY Y JaJUTh OHOJINOTEKY.
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3.2.1.3 Hacrtpoiika 6ubnuorex

Kaxpas ctpoka B TaOJMIE COJIEPXKHUT HECKOJIBKO MOJIEH, ONKUCHIBAIOIINX OMOIMOTEKY:
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Hcnonb3oBathb Hcrnonp30BaTh WM HE UCTIONB30BATh OMOIMOTEKY. DTO IOMOTaeT BpEMEHHO
YMEHBIIUTb KOJIMYECTBO 3arpyKaeMbIX OUOIHOTEK.
YHUKaJIBHOE UMS VYHUKAIbHOE UM - ITO KOPOTKUH, YHUKATbHBIN UICHTU(MDUKATOP OMOIMOTEKH,

KOTOpBIN HCTIOJIb3YETCs1 B CBOMCTBaX KOMIOHeHTa. KommoHeHTa 0603HavaeTcs B

BUJIE CTPOKU <Yuukanvroe ums oubauomexu>:<Mms komnonenmas.

3.2.2 O6wume HaCTPONKM

3.2.2.1 OrobpaxeHue

MapaMeTpsl pegakTopa cHed

OTobpaserne | PegakTupoBaHWe | YmpaBneHue

Llar ceTku:

ToNWWHE WHHBI
TonWWHa AUHAN:

WHpekc obo3HaYeHNA HacTi:

MaciTab MKoHOK:

& Mokazate ceTry

MoKa3aTb CKPLIThIE BLIBOAL

[ NMokasaTs rpanvus cTpaHUUE

[ OrpaqUyMTE WWHL ¥ NPCBOAHWKY B CPTOMOHANEHOM OPUEHTALMM

Mpea.npocMoTp Necaf.MecTa Npu seibope KomnoHeHTa (B paspaboTke)

LseTa | Mona no yMmonyaxuno

50.0 S | mun
36 < | Min
12 3| mun
A =

100
— %
50 275
& AsT0

% OTMEHWTE @QK

Grid Size

Grid size selection.
It is recommended to work with normal grid (0.050 inches or 1,27

mm). Smaller grids are used for component building.

Bus thickness

Pen size used to draw buses.

Line thickness

Pen size used to draw objects that do not have a specified pen size.

Part ID notation

Style of suffix that is used to denote symbol units (U1A, Ul.A, Ul-1,

etc.)
Icon scale Adjust toolbar icons size.
Show Grid Grid visibility setting.

Restrict buses and wires to H and V orientation

If checked, buses and wires are drawn only with vertical or horizontal

lines. Otherwise buses and wires can be placed at any orientation.

Show hidden pins:

Display invisible (or hidden) pins, typically power pins.

Show page limits

If checked, shows the page boundaries on screen.

Footprint previews in symbol chooser

Displays a footprint preview frame and footprint selector when placing a

new symbol.

Note: it may cause problems or delays, use at your own risk.
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3.2.2.2 PepaktuposaHue

MapareTpel pegakTopa

Otobpaxerne | PEAakTUpoBaHWe | YnpaeneHue | Lipeta | Mons ne yMonYaHuo

EQMHMLBI M3MEPEHMA: OKAMbI -

FOpW3. War NoBTOPeHMA 3/IeMEeHTOB: 0 < | mMun
BepT. Wwar NoBTOPEHNA 3NeMeHToB: 100 < | min
VHKpeMeHT NOBTOPEHNA METOK: 1 :

PasMep TeKCTa Mo yMonYaHuio: 50 < | mun
WMHTepBan BpEMEHN aBTOCOXPaHEHWRA 0 = | muanyT

g ABTOMaTWHECKKW Pa3MecTUTL MNOAA KOMMNOHEHTOB
g Pa 3pelnTe NPpKU aBTOpasMeLLeHn NonA N3MeHATL BeIpPaBHUBaHKWe

Bcerga Bblp3BHWMBAaThL aBTOPa3MeLLeHHbIe NONA No CeTKe 50 mun

% OTMEHWUTE @QK

Measurement units Select the display and the cursor coordinate units (inches or millimeters).

Horizontal pitch of repeated items Increment on X axis during element duplication (default: 0) (after

placing an item like a symbol, label or wire, a duplication is made by the

Insert key)

Vertical pitch of repeated items Increment on Y axis during element duplication (default: 0.100 inches or
2,54 mm).

Increment of repeated labels Increment of label value during duplication of texts ending in a number,
such as bus members (usual value 1 or -1).

Default text size Text size used when creating new text items or labels.

Auto-save time interval Time in minutes between saving backups.

Automatically place symbol fields If checked, symbol fields (e.g. value and reference) in newly placed

symbols might be moved to avoid collisions with other items.

Allow field autoplace to change justification Extension of Automatically place symbol fields option. Enable text
justification adjustment for symbol fields when placing a new part.
Always align autoplaced fields to the 50 mil grid | Extension of Automatically place symbol fields option. If checked, fields

are autoplaced using 50 mils grid, otherwise they are placed freely.

3.2.2.3 YnpasneHue

PéﬂaKTHpOBaHI/IC ropA4Mx KjaaByll U HaCTpOﬁKa B3aHMO,HCI>’ICTBHH C I/IHTGPCI)CfICOM I10JI30BaTECIIA.
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MapareTpel pe

OTobpaserie | PegakThpoBaHue | YNpaBneHwe | Lseta | Moia No yMonvaHumo

TopAYMEe KNaBMLIK: [BsoiAHoiA Wwen4ok JIKM ANA pedakTUpOBaHWUA
KomaHga lopAYas knaeuwa
¥ Obiyee
MoMolUb (naHHoe oKHO) ?
YBENM4MTL F1
YMeHbIWKUTL F2
MepepucoBaTs F3
Mo ueHTpy F4
BnucaTs B 3KpaH Home
¥BEnM4MTb BuibpaHHoe @
COpOCUTE NOKaNLHEIE KOOPAMHAETEI Space
PelaKTUpOBaTb 3NemMeHT E
¥OanuTe anemeHT Del

[ UeHxTpupoBaTk no kypcopy npi MaclTabupoBaHum
Mecnonb308aTh CEHCOPHYIO NaHENs ANA NaHOPaMUPOBaHWUA

¥ NatopamnpoBaHve Npy NepemelleHnn obbekTa

& ormennTs @gk

HoBasi ropsiuast KJ1aBuiiia BHIOMPAETCsl JIBOWHBIM IIEITYKOM IO CTPOKE C KOMaHIOW WM Yepe3 KOHTEKCTHOE MEHIO:

ITpaButhb YkazaTb HOBYIO FOpsIUYIO KJIABUIILY JIsI KOMaH/IbI (TOXe, YTO U JBOMHOM
IIEJTYOK).

OTMEHUTh U3MEHEHUS OTMEHHTSH MOCIIEeAHNE U3MEHEH S rOpsTIeil KJIaBHINN JJIs TEKYIIen
KOMAH/IBb.

3HaueHue 1o yMOIYaHUIO BepHyTb UCX0JHOE 3HAUEHHE TOPSIYEH KIIABUIIM JJIsl TEKYIEH
KOMAH/IBL.

OTMEHUTh BCE U3MEHEHUS OTMEHHTSH MOCIIEAHNE U3MEHEHS TOPSTYMX KJIABUIII 7S BCeX KOMaH]I.

Bce 3HaveHNs 0 yMOTYaHHIO BepHyTh UCXO/HBIE 3HAUEHHS TOPSYNX KJIABHUII [T BCEX KOMaH.

Orricanrie mapameTpoB:

Center and warp cursor on zoom If checked, the pointed location is warped to the screen center when

zooming in/out.

Use touchpad to pan When enabled, view is panned using scroll wheels (or touchpad gestures)
and to zoom one needs to hold Ctrl. Otherwise scroll wheels zoom in/out

and Ctrl/Shift are the panning modifiers.

Pan while moving object If checked, automatically pans the window if the cursor leaves the

window during drawing or moving.

3.2.2.4 LUserta

LigeToBasi cxema i pa3HbIX rpadMYecKux j1eMeHTOB. 11 BRIOOpa HOBOTO LiBETa KaKOro-HUOY/Ab dJeMeHTa INETIKHHUTE JIEBON

KHOIIKO¥ MBIIIH 110 KHOIIKe ¢ 00pa3ioM TeKYIIero [BeTa.
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MapameTpel pEJQaEKTORE

OtobpameHne | PegakTupoeaHne | Ynpaenenwe | LiBeTa | Monsa no ymonyaHuwo

Obue KoMmnoxHeHT Nuct Pa3Hoe

I | MpoBOOHWK | KoHTyp | NucT Il NMpenynpexpeHue ERC
| WwnHa __ | 3anuBka doHa Il | Vima daina nucTa Bl | OwwbBka ERC

Il CoegMHeHWE Il EBuieon | MmMA nnucTa I CeTka

| MeTka Il Homep BLIBOAA I | MeTka nucTa I | MoAcEeYEHHbIR

Il [nobaneHas MeTKa Il | VmA BeiBOAE Il | Mepapx.MeTKa lser doHa

| imA uenwn Il | Obo3HaveHue ]

Ml | 3ameTKK Il | 3Ha4yeHne

Il | Cumeon "He nopkniodeqHo” |l | MonA

% OTMEHWTE @QK

3.2.2.5 [onsg no ymonuaHuio

Ormpezenenne JIONOJHUTEIBHBIX M0JIb30BATEILCKHUX MOJIEH M X 3HAUYEHUH, KOTOpble OyayT JOOABJICHBI PU pa3MEIeHUH HOBBIX

KOMITOHCHTOB.

MapaMeTpe pegakTopa «

Otobpaserne | PepakTupoeaHue | Ynpaenedue | Lipeta | 0AA No yMONYaHWKO

Wma 3HaYeHHe N0 YMON4aHUIO| BHOMMEIR lobaBuTs

1 Mpou3senuTens

Yoanute

% OTMEHWTE @QK

3.3 MeHo "Cnpaska”

ITpenocrasiseT 1oCcTyn K JAHHOMY JIOKYMEHTY CIIPaBKH U IETAIBHOMY PYKOBOJCTBY mosb3oBaTens KiCad.

HUcnonw3yiite kHonky “KonuposaTh HHGOPMAIMIO O BEPCUK” TIPH COCTABJICHUH OTYeTa 00 OMIMOKE [JIs1 yTOYHEHUS UCTIONIb3YEeMON

cOOpKH M OTIEpallMOHHON CHCTEMBI.
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naBa 4

BepxHsasa naHeslb UHCTPYMEHTOB

4.1 HacTpouKu cTpaHuubl

Knormka "HacTpoiiku cTpaHUIb” OTKPBIBAET OKHO, B KOTOPOM MOKHO HACTPOHTh pa3Mep JIMCTA U 3aIIOJIHUTh [T0J151 OCHOBHOMN
HaaIIMCu.
HacTpolku cTpaHuULp
NueT MapameTpel WTamMna
Fazmep: Yucno nuctoe: 1 Homep cTpaHuus: 1
A3 297x420Mm = NaTa cosnaHua
Sun 22 Mar 2015 === (11.09.2016 v SKCMOPT B APYrWe NACThI
OpureHTaywna:
MNameHeHWe Nu
NanpwadpT =
- 2B SKCNOPT B ApYyrie NUCThl
MoNk30BaTENLCKWMA pasMep: HauMeHoBaHWE:
BricoTa: WnpiHa: UNIVERSAL INTERFACE SKCMOPT B ApYrie INCThl
OpraHusayuna:
MpocmoTp KICAD SKCNOPT B ApYyrie NUCThl
OeunmantHelil HoMep:
Comment 1 SKCNOPT B ApYyrie NUCThl
PazpaboTan:
Comment 2 SKCNOPT B ApYyrie NUCThl
Mpoeepun:
Comment 3 SKCNOPT B ApYyrie NUCThl
YTeEpOWI:
e S— Comment 4 SKCNOPT B ApYyrie NUCThl
DaAN ONUCEHWA pasMeTKn IncTa
0630p
‘%OIMGHMTb CBQK

HyMepaHI/IH JIICTOB BBIITIOJIHSIETCS] aBTOMATHYeCKU. MOXKHO BCTABUTh CErOAHANIHIO JaTy € NIOMOIIbIO KHOIIKH CO CTPEJIKAMU CITpa-

Ba ot ”JlaTel co3manus”. JJaTa aBTOMAaTUYECKU HE OOHOBIISIETCS.

4.2 WHCTpYyMeHT noucka

YT006BI BOCIOIB30BATHCS HWHCTPYMCEHTOM IIOUCKA HY’KHO HAaXKaTbh KHOIIKY ”TToncKk KOMITOHEHTa WJIM TeKcTa” (_&
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HalTu

HafTw: |C?| QHSHTM

& Toneko uenoe cnoso 3aKpLITh

Cy4eToM perncTpa

4 VeckaTe B 0BpaTHoM NopAgke
MickaTk BO BCEX MONAX KOMMOOHEHTA

[ VckaTs BO BCEX UMEHEX 1 HOMEPEX BEIBO 40OB
MckaTh TONLKO Ha Tekyllem ancTe

He NnepemMellaTs Kypcop K HENAEHHOMY 3eMEHTY

BBINMOJHATE TOMCK MOKHO 1O O603Ha‘ICHI/IHM, SHAYCHUAM M TEKCTOBLIM IOJIAM Ha TEKYIIEM JIMCTE WM KE I10 BCen Huepapxun

siictoB. Kak ToJibkO coBmajieHue 6y,ueT HaW/IeHO, KYypCOp NNEPEMECTUTHCS K Haﬁ)leHHOMy 9JIEMEHTY B COOTBETCTBYIOILIEM JIUCTE.

4.3 WHcTpyMeHT hopMUPOBaAHUA CNUCKa Lenen

-
li"'\. -
+-'.1_

Knornka ”CdopmupoBaTh CIIUCOK Lienen” IR gy 3pipaer MHCTPYMEHT CO3/1aHMs CIMCKA LIeNei.
ITOT MHCTPYMEHT CO3IaET (haiisl, B KOTOPOM OMMCHIBAIOTCS BCE COSIMHEHNS BO BCEH MepapXuH JIMCTOB.

B cioxHbIX cxemax (CoaepKalimx HeCKOJIbKO JIMCTOB) JT00asi JIOKabHast METKA BU/IHA TOJILKO BHYTPH TOTO JIKCTA, Ha KOTOPOM OHa
pacrnionoxxena. Harmpumep: metka ABB ¢ mmcta Ne3 He coepunena ¢ meTkoid ABB u3 mucta NoS (eciiv oHU He cOeJUHEHBl HAMEPEHO
JPYTUM CIIOCOOOM). DTO CBSI3aHO C T€M, YTO BHYTPU KaX0H JIOKATbHON METKU COINEPKUTCS TIOJHOE MM JIFICTa, K KOTOPOMY OHa

OTHOCHUTCH.

3ameuyaHue
HecwmoTps Ha To 4T0 B Eeschema anvHa uMEH METOK HE OrPaHNYMBAETCS, UMETE B BUAY, YTO MpU 3arpy3ke cqopmu-
pOBaHHOFO cnncka uene|7| B ,ElpyFVIX I'IpI/IJ'IO)KeHVIH MOFyT BO3HI/IKHyTb I'IpO6J'IeMbI.

3ameuyaHue
WN3b6eraiite npobenos B MeETKAX, Tak Kak COBa MOryT BOCTIPUHMMATBLCS MO OTLENBHOCTV B CROPMUPOBAHHOM (oaiine.
Eeschema atoro He 3anpeliaeT, HO MHorve doopmartbl CNMCKOB LieMnei npeanonaratoT, 4To MeTkm 6y nyT 6e3 npobenos.

Cnucok wened

Pcbnew | OrcadPCB2 | CadStar | Spice
CihopMUpoBaTs
MapameTpel:

% OTMeHUTL
& ®opmaT no ymon4aHnmo

LobaeuTe naarkH

WVcnone3esaTe UMeHa Leneld ne YMON4aHW

@aAn crnvcka Uenei:
interf_u.net
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[TapameTpsi:

dopmar o yMOJ4YaHUIO YcraHoBUTE OTMETKY, 4TOOBI BHIOpaTh (hopmat Pcbnew B kauecTBe

(opmara o ymon4aHuio.

MO>XHO KCTIONIB30BaTh U JIpyrue (popmarsl:

* Orcad PCB2
* CadStar
* Spice (CHMYIATOPEI)

MoXHO UCTIOIB30BaTh NMPpOYMEC MHCTPYMEHTHI UIS1 CO3JaHUS CIIMCKOB HCHCﬁ B IPpyIrux (bopMaTax (L[anee 6y,I[CT IIOKa3aHO KaK 39TO

cpenath Ha mpumepe PadsPcb).

Bomnbie napopManuy MOKHO MOTy4uTh B pasaeie Co3naHue CIucKa Iernei.

4.4 WHcTpyMeHT 0603HaYeHUs1 31eMEHTOB

Knonka ﬁ 3aIllyCKAaCT UHCTPYMEHT 0003HaUEHUsI KOMIIOHEHTOB. DTOT HMHCTPYMEHT IIPHUCBAUBACT JIEMEHTAM 6yKBeHHO—III/ICI)pOBI)Ie

0003HaYEHHUS.

K vactsam cocraBHBIX KoMITIOHEHTOB (Takux Kak 7400 TTJI, cocrosimmx u3 4-X dacTeii), Takxke, fooasisieTcs cydukc (B cirydae ¢
7400 TTJI ¢ o60o3HayeHnemM DD3, yactu 6yayT obo3Hauensl kak DD3.1, DD3.2, DD3.3 u DD3.4).

MOo:KHO OOHOBUTH 0003HAYEHHS BCEX KOMIIOHEHTOB MJIM XK€ TOJBKO HOBBIX, T.C. TEX YTO CH.Ié He 0003HAUCHBI.

0DOZHAYMTE

® Mo Bcei cxeme

TONBKO TEKYLUMIA NUCT

® CoxpaHuThb cyllecTeyLWMEe 0B03HaYEHNA
CBpocuTh cyllecTBylWMe obo3HaqeHMA

Cﬁpocwrh, HO HEe MEHATE aHHOTWPCBAHHEIE HACTW KOMMOHEHTOB

Mopanok obo3Ha4veHuA
@® CopTWpOBKa KOMMOHEHTOR NO X-KOOPAWHATE m
COpTWPOBKAE KOMIOHEHTOB MO Y-KoOpAWHATE c?
BLibop BapuaHTa oDo3HavyeHui
Mcnonb30BaTh NepBkIiA cBoBoaHLIA HOMEp Ha cxeme
Ha4aTb ¢ HoMep AMcTa*100 W MCNoNL30BaTh NepBhli cBoboOHLIA HoMep
® Havatb ¢ Homep nucTa*1000 1 MCMoNbL30BaTL NepBkIil cBoBoAHLIR HomMep

Muanor

He 3akphiBaTk OKHO

[§ Bcerna cnpallMBaTe NOATEEPMOEHWE

33KPLITh O4WMEcTUTE obBoaHa4EeHNA 0B03HAYUTE KOMMOHEHTHI
| |
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0003H2YNTEL

Use the entire schematic

All sheets are re-annotated (default).

Use the current page only

Only the current sheet is re-annotated (this option is to be used only in
special cases, for example to evaluate the amount of resistors in the

current sheet.).

Keep existing annotation

Conditional annotation, only the new components will be re-annotated
(default).

Reset existing annotation

Unconditional annotation, all the components will be re-annotated (this

option is to be used when there are duplicated references).

Reset, but do not swap any annotated multi-unit

parts

Keeps all groups of multiple units (e.g. U2A, U2B) together when

reannotating.

IMopsagok 0603HaYeHHS

Boi6Gop nopsika, B KOTopoM OyyT 0003HaYeHbl KOMIIOHEHTHI (TOPU30HTAIBHO WM BEPTHKAIBHO).

Bri6op BapuanTa o003HayeHHil

Bri60op HEoOXoxuMoro opMara Mo3UIMOHHEIX 0003HAUYEHHUI.

4.5 WHCTpYMeHT NpoBepKM 3/1IeKTPUYeCKUux npaBsun npoeKTupoBaHus

i
Knonka ﬂ 3aIlyCKaeT MHCTPYMEHT NIPOBEPKHU JIEKTPUUECKUX MpaBu npoektuposanus (ERC).

STOT MHCTPYMEHT BBINIOJIHSAET MPOBEPKY MTPABHJI MMPOEKTUPOBAHNUS U MO3BOJISIET ONPEEIUTh OTCYTCTBYIOIINE WIIM HEBEPHBIE CO-

CIUHCHU .

IMocne nposepku npaswi, Eeschema pasmeniaer MeTkH 111 yKa3aHUs NMPoOJIeMHBIX MecT. UTOOB! yBUIETh ONMCAHKWE OIIMOKH,

HY’XHO HaXXaTb JIEBOI KHOMNKOM MbIIIH Ha MeTKe. CIIMCOK BCex HaﬁHGHHBIX HpO6HCM MOJXHO 3a1mmcaTthb B (baﬁﬂ.
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4.5.1 [wanoroBoe OKHO npoOBepPKU INNIEKTPUYEeCKUX npasunin npoekKTmpoBaHus

MpoBepka anexKTpUHECE npabun

ERC | MapameTphl

OT4eT ERC: CoobLueHna:
Bcero: 1

MpepynpesgeHna:| 1

Owmnbrm: 0

Co3paTk thaiin ERC oT4eTa

Cnncok ownbok:

Tun owmnbru(4): KDH!I!HHKT MEMXAY BbIBOAAMW. Cepbe3HOCTb: NpeaynpexneHie

+ @ (256,54 mm,83,82 Mm): Boisog B12 (AeyHanpasneHHeId) KoMnoHedTa U9 coeguHeH
c

o @ (72,39 MM,237,49 mmM): BoiBof 1 (Beixof NMTaHWA) KOMAoHeHTa #FPWRO7 (uens 41).

YOanuTe MapKepsl BEINCAHWTE 3aKpPLITE
B nmanoroBom OKHe COAEpKUTCS cieayommas HHPOPMaIs:
* OOl11ee KOJIMYECTBO OMIMOOK U MPEeypPeskICHHUM.
e KonnuecTBO OIIMOOK.
» KonmuecTBo nmpeaynpexeHu.
ITapamerpsrL:
Cozpatp ¢aiin ERC otuera Ecmu otMedeHo, OyzeT co3naH (paiisl co CICKOM HaWIEHHBIX OIMMOOK U
TIPeyTIPEXK ICHHUI.
Komanpp:
VY nanute mapkepst Y panuth Bce Mapkepsl ommbok/mpeaynpesxaennii ERC.
BrimomHuth Hayvate npoBepky npaBul HpOEKTUPOBAHUSI.
3aKkpbITh 3aKpbITh JUAIOTOBOE OKHO.

¢ IIpu BBIGOpE KaKOro-HUOYAb COOOIIEHHS 00 OIMOKE, Kypcop MepeMeCTUThCSI K COOTBETCTBYIOLIEH METKE Ha CXeMe.
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4.5.2 HacTporika anekTpuyeckux npaBun NpoeKTUpoBaHUs

MpoBepka anexkTpu4

ERC | MapameTpbl

BEIXOO...cccern
[OByHanNpasneHHkIA. .
TpexcTabuneHBIA. ...
MaccHBHLIA........

He onpepgeneHo....

Bxofd MUTaHKA....

Brixog NUTEHWA...
OTKPBITHIA KOMNEKTOR. ...
OTKPBITHIA 3MATTEP......

He coegWHEHO......

¥ npabun

MHMLLMEJ'IMBMPOEIET!: no yMon4aHD

Bxopn

. Brixon
. E [JByHanpaeneHHkeIR
. . . TpexcTabunsHEIA
BWEE
MaccueHeIin
He onpepeneHo
Bxof nuTaHWA
H
Brixog NUTaHWA
T E
OTKPHTHI KONnekTop
CHEN
OTKPBITHIA 3MUTTED
CHEN N
He coegrHeHo

LEEEE N
| G G =)
ElEREE N
W EEMEE N

HEEEEN

Ha stoi BKJIAZIKE MOKHO YCTAHOBUTD IIpaBUJId COEJUHCHU A BBIBOJOB. HOCTyHHH TPH BaprUaHTa JIA KAXI0ro rnapameTrpa:

* Be3 ommOOK WM npeaynpeskaeHuit
» QopmMHpOBATH MPEYNPEKACHAE

* OOpMHUPOBATD OIIUOKY

Ka)l()lblﬁ 9JIEMEHT MaTpUIbl MOKXKHO PEAAKTUPOBATH C ITIOMOIILIO MBIIIIH.

ITapamerpsrL:

TCCTI/IpOBaTL OJJMHAKOBBIC METKH

nernu.

Coo0m1aTh 0 HATMYUH METOK, KOTOPBIE OTJIMYAIOTCS JIUIIb PETHCTPOM
OykB (Hanpumep: MeTka, Metka, MeTkA).] imena nenei

YYBCTBUTEJIbHBI K PETUCTPY, CJIE€A0BATEIbHO, YKA3bIBAIOT HA PA3HBIC

TGCTI/IpOBaTL €IUHCTBEHHOCTb rJ100aIbHBIX

MCETOK

IIJ1sI CO3IaHMS LIETTH.

COO6IIIEIT]> 0 IJ100aJIbHBIX METKax, KOTOPbIC BCTPEYAOTCA JIUIIb OJUH

pas, 00pasys yactpb nernd. OOBIYHO TpeOyeTcsl Kak MUHUMYM JBE METKH

Komanppr:

I/IHI/I]_[I/I{:U'II/ISI/IPOBaTL O YMOJIYaHUIO

BoccranoBuTh HavaabHOE 3HAUEHUE.
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4.6 WHcTpyMeHT oopMUPOBaHUA NepeyHs 3/IeMEeHTOB

BO o
Knonka 3aITyCKaeT UHCTPYMEHT TeHepaliy nepedHs 1eMeHToB (BOM). DTOT HHCTpYMEHT MO3BOJISIET CO3/1aBaTh (DAiIHI,

cofiepKallye CIIMCOK KOMIIOHEHTOB U/MJIM HePapXHUUECKUX COeIMHEHNH (TJI00aTbHBIX METOK).

MepeyeHe anereHTOR

finarusel CohopMUpOBaTL

bom_with_title block 2 csv pHnp
33KpLITE
CnpaBka

OobasnTe NnaruH

¥0anuTe NNarvH

NmA:
bom_with_title block 2 csv MpaBuTe (aitn nnarvHa

F.omaHOa:
xsltproc -o "%0" "fusrflib/kicad/plugins/fbom_with_title block :

WHdopmaLuwa nnaruHa:

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

MNote:
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 (x86)\KiCad
\binpluginsibom2cswv.xs|" "%l"
on Linus:

veltnrne o "M eou™ faerflnealiliboleie adielomine s

WHcTpymeHT rerepaiiiy nepeyneit anemenToB B Eeschema ucrosnb3yeT BHEIIHIE MPIIIOKEHHS B Ka4eCTBE IUIATMHOB, B OCHOBHOM

310 XSLT nu Python. B katasnore ycranoBku KiCad npucyTcTByeT HECKOIBKO JEMOHCTPALIMOHHBIX CKPHIITOB.

HIIH COCTABJICHUSA NIEPEYHS JIEMEHTOB MOKHO UCIIOJIb30BATH CIIeIIyIOIHI/Iﬁ Ha60p TTOJIEH:

* 3HaueHME - yHUKAJIbHOE UMSI AJIs] K&XKIOTO IEMEHTA.
¢ TlocamouHoe MECTO - BBEIGHHOE BPYUHYIO UM UMIIOPTUPOBAHO (CM. HUXKE).

* Tlonel - Ha3BaHME IPOM3BOAUTEIS.
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e Ilone2 - KO/J] 1O KaTaJIory Npou3BOAUTECIIA.

e Ilone3 - KO/JI IO KaTaJIory NoCTaBIIMKA.

Hanpuwmep:

KoMMoHeHT Mona
YacTs
Wma 3HaueHue
OpueHTaura  ° ) W
®o 3Ha4eHue 8MHz
Mocag.mecto  discre:HC-18UH
+90 DokymeHTauna
180
-90
3epKaneHo

@® HopmansHo
OTpameHne —

OTpaxeHue |

MM#A KoMNOHEHTa
CRYSTAL

TecT Bhifiop

BpeMeHHaR MeTKa LobaeuTe none
32307ECO

CBpoCKUTE YCTAHOBKM

’—Dplﬂl BblpaBHWBaHWE BEPT‘ BblpaBHWBaHWe

Bneso

@® UexTp

Bnpaso

BUAVMOCTE

B Mokazats

MoBepHyTh

WMma nona:

3HadveHKe MonAa
X1

Pasmep|1.778

Moz.X |p,000
Moa.Y |5.080

BHus

@® UexTp

Beepx

CTunb:
® HopmansHo

Kypcue
Mony#UpHEIA

Mony»kMpHsIA Kypcue

MM
MM

MM

& omvennrs | Tlok

B oneparmonnsix cucremax MS Windows nuanoroBoe okHO (hopMrpoBaHHs NepeyHs 31eMeHToB (BOM) nMeeT H0MoTHUTETbHBIA

napameTp (Ha M300pakeHUH YKa3aH KPACHOH CTPENKON), KOTOPBIH YIpaBiIseT OTOOpaXkeHneM OKHa BHeIIHero npuioxenus. I1o

YMOJTYAHUIO, IMTPUIIOKEHUE, KOTOPOE IT'€HEPUPYET NEPEUYCHD DJIEMEHTOB, BBIIIOJIHACTCA CO CKPBITBIM OKHOM, a BBIBOJ I€pEeHAIpaB-

JIA€TCA B I1OJIE HH¢0pMal4uﬂ naazuna. YtoOsn YBUJACTb OKHO BBLINOJIHAOMIETOCH MPUJIOKEHWA, HCO6XOHI/IMO YCTaHOBUTb OTMETKY

BO3JIe YKa3aHHOIO MapameTpa. ITO MOXKeT MOTpeOOBaThCs VISl IUVIArMHOB, MMEIOIIKX IpadyecKuil MHTepgeric.
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x

ER e I
bomZcsv
SAKpEITh
Cnpaeka

NoBaBnTE NNarkH

YOanuTe NAarkH

Mma:
bom2csv MpaeKTe daiin NNarkHa

KomaHaa:
xsltproc -o "%0" "C:\Program Files¥iCadYib\pluginsbom2csy. xsl™ "%I"

¥ MokasaTe okHo KoHconW g

MHdopMaLMa NnaruHa:

Generate a Tab delimited list {csv file type). ﬂ
One component per line
Figlds are

Ref,Value, Footprint, Datasheet, Field5, Field4, price

Command line
xsltproc -0 "%0.csv” "pathToFile bom2csy. xsl™ "36l"

4.7 WHCTPYMEHT pefakTUpoBaHUs Nnonem

Knomnka I BbI3bIBACT Ta6J'[I/ILIy I IPOCMOTpPa U PpEAAKTUPOBaHUSA 3HAYEHUH T10JIel BCEX KOMITOHEHTOB.
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Tabnuua kKoMnoHeHToBE - oMnoHeHTolE B 38 rpunnasx
MapameTphl
ObBo3Ha4yeHne 3Ha4YeHKWe Mocan.mecTo
& [rpynnuposaTs komnoenTe! co 220nF Capacitor THT:C Disc_D5.1mm_W3.2
MeperpynNNUMpoBaTe KOMMNOHEHTHI JF1 JUMPER connect:Gs2
= D2 D3 D4 D5 D6 D7 D11 BAT43 Dicde THT:D _D0-35_50D27_P7.62mr
Mons D12 YELLOW-LED ; footprints:LED_D5.0mm
Mone NMNokazaTk CDPTH[ # R12 R13 R14 R21 470 P.esistor_'l'l—l'l’:R_AxiaI_DINDED?_LG.Em
OBosdaveHne | & 4 » RO R19 R20 2.2K Resistor THT:R_Axial DINO207 L6.3m
IHE4YEHME = = » Q2 Q3 BC307 footprints:TO-92_BC237_307
Mocag.mecTo | @& 4 RV1 1K footprints:RV2 X4
OokymeHTaumA & = R18 220 Resistor_THT:R_Axial_DINO207_L6.3m
OnMcaHune = = D10 SCHOTTKY Diede THT:D DO-35_50D27_P12.70m
KonMyecTso 4 4 R10 5,1K Resistor_THT:R_Axial_DINDO207_L6.3m
Champ4 3 3 c4 0 Capacitor_THT:C_Disc_D5.1mm_W3.2
Package [} [} U4 1T1373 Package DIP:DIP-8_W7.62mm_LongP
R16 62K Resistor_THT:R_Axial_DINO207_L6.3m
R15 6.2K Resistor_THT:R_Axial DINDO207_L6.3m
c5 10nF Capacitor_THT:C_Disc_D5.1mm_W3.2
Cc3 22uFf25V Capacitors_ THT:C_Axial_L12.0mm_D6
11 F2uH fantnrint- INDIICTOR W
3aKpLITL

ITocne n3MeHeHust 3HaUSHUI HOJ'[CfI, nux HCO6XOHI/IMO COXPAaHUTH HAXKATUEM KHOIIKN Hpumer-tumb MM OTMEHHUTDb HA)KAaTUEM KHOITKHA

Ommenumeo.

4.7.1 TMpunémbl 6bICTPOro 3anosIHeHUs Nonewn

Jist Tabnuil UMeeTCst HECKOJIBKO CIIEUANIbHBIX MTPUEMOB KOIMUPOBaHUsI-BCTaBKU. OHU Oy/yT MOJE3HbI IIPH BBOJIE OJMHAKOBBIX

3HAYEHUI B IOJISI HECKOJIbKMX KOMITOHEHTOB OJHOBPEMEHHO.

Ot HpI/IéM])I IIOKa3aHbl HUXE.

Copy (Ctrl+C) Selection Paste (Ctrl+V)
zbc abc abc
- [2bc abc
—
-
11 12 13 11 12 13
21 22 23 21 22 23
.




Eeschema 32/165

3ameyaHue
,ﬂ,aHHbIe MeTOoObl Tak>Xe OOCTYyNHbl 1 B Ta6n|/|uax Opyrnx gmanorosbiX OKOH.

4.8 WHCTPYMEHT uMnopTta 3HauyeHU NocadoyHbIX MecT

4.8.1 [Ooctyn

&

Knonka BACK sanyckaer nHCTpyMeHT MMIOpTa 3HAaYEHMIA TTOCA/IOYHBIX MECT.

STOT UHCTPYMEHT IMO3BOJISIET UMIIOPTHPOBATh M3MEHEHHUS MMOCAI0YHBIX MecT U3 Pcbnew B mons “Tlocan.MecTo” KOMIIOHEHTOB B

Eeschema.
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naBa 5

MeHepnXxep 6Mb1MOTEK KOMMOHEHTOB

BubanoTekn KOMIIOHEHTOB cocpikar HaéOpr KOMITIOHEHTOB, UCIIOJIb3yEMBIC ITPU CO3JAaHHUN CXEM. Ka)KIILIfI KOMITOHEHT CXEMBI
OOHO3HAYHO 0003HaYEH TTOTHBIM HAaNMEHOBAaHUEM, KOTOPOE COCTOUT U3 YHUKAJIBHOTI'O UMEHU OMOIMOTEKH M HA3BaHUS KOMIIOHEHTA.

Hanpumep Audio:AD1853.

5.1 Tabnuua 6M6NMOTEK KOMNOHEHTOB

Ta6nuia GUOIMOTEK KOMITOHEHTOB COJIEPXKHT MepedyeHb BeeX (paiyioB 6MOIMOTEK, 0 KOTOpbIX oskeH 3HaTh KiCad. Tabmuia 6u6-
JIMOTEK KOMIIOHEHTOB CTPOMTCS Ha OCHOBe (haiinia riodanbHoi (001meit) Tadiuipl 6ubiamoTek U (aiina Tabauip 6MOIMOTEK TIPOo-

€KTa.

IMoce 3arpy3ku komrnoHeHTa, Eeschema ncnonb3yeT yaukanbHoe ums OMOIMOTeKH (Audio B HaleM ciiydae) 1JIs OlpelesieHus

pacrnosioxeHus OUOIMOTEKH, YKa3aHHOTO B Ta0uIe OUOIMOTEK.

Ha I/I306pa)KCHI/II/I HUKE, MOKAa3aHO AUAJIOTOBOE€ OKHO pEaKTOpa Ta6J'II/ILl OnbIMOTEK KOMIIOHEHTOB, KOTOPO€ MOKHO OTKPBIThH C

TOMOIIBI0 KOMaHIH «MeHemxkep OMOIMOTeK KOMIIOHEHTOB. ..» B MeHI0 «HacTpoiikm».
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Tabnuup BubnuoTe
Tabnuubl BubnuoTek

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

Wcnons3oeate YHHKaNLHOE UMA MyTs bubnuoTekwu Tun nnaruHa |Ma
1 ${KICAD_SYMBOL_DIR}/ac-dc.lib
2 adc-dac ${KICAD_SYMBOL_DIR}/adc-dac.lib Legacy
3 Altera ${KICAD_SYMBOL_DIR}/Altera.lib Legacy
4 analeg_devices ${KICAD_SYMBOL_DIR}/analog_devices.lib Legacy
5 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
Bosch ${KICAD_SYMBOL_DIR}/Bosch.lib Legacy
brooktre ${KICAD_SYMBOL_DIR}/brooktre.lib Legacy
Connector ${KICAD_SYMBOL_DIR}/Connector.lib Legacy
contrib ${KICAD_SYMBOL_DIR}/contrib.lib Legacy
Cypress ${KICAD_SYMBOL_DIR}/cypress.lib Legacy
de-dc ${KICAD_SYMBOL_DIR}/dc-dc.lib Legacy
device ${KICAD_SYMBOL_DIR}/device.lib Legacy
digital-audio ${KICAD_SYMBOL_DIR}/digital-audio.lib Legacy
Diode ${KICAD SYMBOL DIR}/Diode.lib Legacy

rnobansHele Gubnuotexk |BUBAMOTEKN NpoekTa

MpocmoTp bubnuoTek... | | JobasuTe BubnuoTeky | | YoanwTe bubnwoteky | | COBWHYTH BBEpX | | COBMHYTh BHW3

3Ha4YeHWA NoACTaHOBOK

MepeMeHHbIE OKPY>XXEeHHA MyTk cerMenTa ‘
1 |KICAD SYMBOL_DIR fhome/baranovskiykonstantin/common/kicad/kicad-symbols
2 |KIPRJMOD fhome/baranovskiykonstantin/common/projects/lamp_ballast

x OTMEHWTE (g‘ﬂ OK

5.1.1 Tno6anbHasi Tabnuua 6M6NMNOTEK KOMMNOHEHTOB

I'nobanbHas Tabiuia GubIMOTEK KOMIIOHEHTOB COJIEPKHT HepedeHb OUOIMOTEeK, KOTOpPbIEe JOCTYIHBI BCEr/ia, HE3aBUCUMO OT 3a-
IPY’KEHHOTO B JaHHBIII MOMEHT MpoeKTa. Jta Tabnuia xpaHurcs B ¢aiiie sym-lib-table B qomalHeM Karajore Mmojb30BaTels.

PacnionioxkeHne qaHHOTO KaTajora 3aBUCUT OT HCHOﬂb3yeMOﬁ onepaunonﬁoﬁ CUCTEMBI.

5.1.2 Tabnuubl 6U6NINOTEK KOMMOHEHTOB NPOEeKTa

Ta6nuia 6GubIMOTEK KOMIIOHEHTOB MPOEKTA COIEPKUT IepeueHb OUOIHOTEK, KOTOPBIe JAOCTYITHBI TOJIBKO [UIsl 3arpyKeHHOTO B
JAHHBIM MOMEHT NpoeKTa. JIaHHyI0 Tab/MIily MOXHO PeIAKTHPOBATh TOJIBKO MOCHe 3arpy3kH aiiia mpoekrta. Eciu npoekt He 3a-
IPY’KEeH WK B KAaTAJIOTe MPOEKTa HeT (paiina Tabuib OMOIMOTeK, OyIeT co3qaHa mycras TabIuia, KOTOPYIO MOKHO PeJaKTHPOBATh

1 B JaJbHEHIIIEM COXPAHUTh PAIOM ¢ (hafioM IpoeKTa.

5.1.3 HauvanbHasi HacTpouka

ITpu nepBom 3amycke Eeschema, cpaiin Tabimipl 6ubnuorek komroHeHToB sym-lib-table orcytcTByer B omariiHeM KaTanore oJib-

3oBareJs, noatomy Eeschema BBIMOIHUT MOMBITKY KOMUpOBaTh (paiisl cTaHAapTHOM TaduHib OndamoTek sym-lib-table u3 cucrem-
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Horo Karasora ma6noroB KiCad B nomamauii katanor nons3oBatens. Eciu cranmapTaeii (aiin sym-lib-table He ymactcst HaiiTi B
Karajiore nabJoHOB, OyIET MOKa3aHOo JUATOrOBOE OKHO C 3alIPOCOM yKa3aTh BO3MOXKHOE pacnosioxeHue aiiia sym-lib-table. Eciu
ke (haii sym-lib-table Tak 1 He ygacTcst HAWTH WJIM 3aIpOC B TUAJIOTOBOM OKHe OyzieT otMeHEH, Eeschema cozaact nycryio tadmiu-
1y 6M6IMOTEK KOMIIOHEHTOB B JJOMAIlIHEM KaTajlore 1oJjib30BaTesisi. B Takom ciydae, osib30BaTelib JODKEH JIMO0 CaMOCTOSITENIBHO

CKomMpoBath sym-lib-table, 160 HACTPOUTH TAOIHUITY BPYIHYIO.

3aMeyaHue

CraHpapTHas Tabnuua 61ubnmoTek KOMMOHEHTOB COAEPXUT BCe BUBNMOTEKM KOMMOHEHTOB, KOTOPhIE YCTaHaBNMBAOTCS!
BMecTe ¢ KiCad. OHu MOryT 6bITb MONE3HLIMU UMW HET, B 3aBUCUMOCTU OT HYX. U ObICTPOAENCTBIS CUCTEMBI. Bpemst
3arpy3km 6ubnMoTeK KOMMOHEHTOB NPSIMO 3aBUCUT OT UX KONn4ecTBa B Tabnuue. Ecnn 6rubnuoteku sarpyxatorcs 04eHb
LOMro, yaanuTe HeHyXHble UK PeaKko Ucnonb3yemble 61bnnotekn us oblwen Tabnuupl 1 nobaenaite ux B cnyyae
HeobxoAMMoCTY B TabnuLy npoekTa.

5.1.4 [ o6aBneHue 3IeMeHTOB Tabnumubl

Jlist ucroib30BaHUs OUOIMOTEKM KOMIIOHEHTOB, €€ CHavana HyKHO J0OABHUTh WM B OOIIYyI0 TaOJIuIly, WM B TAOJIMILY [TPOEKTA.

Tabmia mpoeKTa JOCTYIHA TOJIBKO TIPU 3arpyKeHHOM (haiisie mpoeKTa.
Kaxkaas 0u0JHOTEKa J0:KHA HMETh YHHKAJbHOE MMS.

IT0 UM MOXET OTINYATCA OT UIMEHH OMOIMOTEKH. 3anpelaeTcs UCIOoJb30BaTh CUMBOJIBI IBOETOUHS * M KOCOH 4ePTHI / B JII0OOM
MecTe YHHUKaJIbHOTO UMeHH. B kax oM a1emMeHTe Tabauipl OMOIMOTEK JOJDKEH ObITh BEPHO yKa3aH Iy Th W/ MM aiiia, B 3aBH-
CHMOCTH OT TUIA OMOIMOTEKH. [1yTH MOXHO yKa3bBaTh Kak aOCOJIOTHO, TaK M OTHOCUTEJIBHO, WJIM C IIPUMEHEHUEM MepeMEHHBIX

OKPYKEHHS (CM. CIIeAYIONIA pa3ae).

Urob6sl 6MOIMOTEKa OblIa 3arpy’keHa BEPHO, HY)KHO yKa3aTh COOTBETCTBYIOIMI THII TutarkHa. Ha nanusiii Mmoment KiCad nmoanep-

JKMBAET TOJILKO COOCTBEHHBII (bOpMaT OMOIMOTEK KOMITOHEHTOB.

Kpome Toro, Kax/aplii 3JIEMEHT TaOJUIIBI MMEET I0JIe ONMUCAHMS, B KOTOPOEe MOXKHO JOOABUThH JIOMIOJHUTEIBHYI0 HH(OPMAIIHIO O
o6udmoTeke. [1oe mapamMeTpoB Ha JaHHBIA MOMEHT He MCIIONb3YeTCs, TaK UTO €ro COAepKUMOe HUKAK He MOBIHSIET Ha 3arpy3Ky

OMOJINOTEK.

* [IpumuTe K CBEIEHUIO, UTO AyOJIMPOBAHIE YHUKATHBIX MMEH B TIPeIENax OJHOM TaOJMIbI HEMOMYCTUMO. TeM He MeHee, OTHO
U TO € YHUKAJbHOE UMsI MOXKeET ObITh OJHOBPEMEHHO MCIIOJIb30BaHO B 001el Taluile U B TAOJIHIIE IPOEKTA.

* DjeMeHT B Tabiuile MPoeKTa uMeeT OOJIbIINI IPUOPUTET YeM B JIEMEHT C TAKUM K€ YHUKAJIbHBIM NIMEHEM B 00111l Tabauie.

* DJIEMEHTSI, ONpeeIEHHbIE B TaOIMIIe POEeKTa, OyIyT 3anucaHbl B (paili sym-lib-table, KOTOPBII XpaHUTCS B TOM K€ KaTaJore,

YTO U OTKPHITHIA B IAHHBII MOMEHT (paiiit mpoeKTa.

5.1.5 lMopcraHoBKa NnepeMeHHbIX OKPYXEeHUSA

O)IHO u3 HauboJjiee MOIIIHBIX OCOOEHHOCTEN Ta6J'II/IHI)I OMOIMOTEK KOMIIOHEHTOB — MCITOJIb30BAHKE NEPEMECHHBIX OKPYIKEHUS. Cux
NOMOMLIBIO MOKHO YKa3bIBaTb IMYTb K MECTY XpaHCHUA OMOIMOTEK KOMITOHEHTOB. HGpCMCHHBIC OKPYKCHUS YKaA3bIBAIOTCA B ITYTU

OUOIIMOTEKH C TTOMOIIBIO CIIeHATIBHOM 3amuch: S { UMS_[IEPEMEHHON _OKPYXEHUS}.

ITo ymomuanmio, npu 3amycke KiCad cozgaorcs ABe nepeMeHHbIe OKPYKeHHsI:
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* KIPRJMOD — COJEPKUT MYTh K KATAJOTr'y TEKYILETO MPOEKTa. DTy NEPEMEHHYIO HENb351 U3MEHUTb.

¢ KICAD_SYMBOL_DIR— COAEPKHT MyTh K CTAHAAPTHHIM OMOJMOTEKaM KOMITOHEHTOB, KOTOPhIE YCTAHABIMBAJIMICH BMECTE C
KiCad.

Iepemennyio KICAD_SYMBOL_DIR MOXHO NEPEONpPEAEINTb, CO3JaB CBOIO NMEPEMEHHYIO OKPYKEHUS C TAKMM K€ UMEHEM C
nomouipio MeHio Hacrpoiiku—Hacrpoiika myTeii. .., 4To TO3BOJMT MCIOJIB30BaTh CBOM COOCTBEHHbIE OMOJIMOTEKH BMECTO CTaH-

JApTHBIX, ycTaHOBJIEHHBIX BMecTe ¢ KiCad.

KIPRJMOD NO3BOJISIET XpaHUTh OMOJIMOTEKM B KaTajore MpoeKTa U He UCII0JIb30BaTh a0COJIOTHBIE IyTH K OMbImoTekam B Tabiuie

MpoeKTa (KOTOpBIE TIPH MepPEeMEIIEHUH TPOEKTa MOTYT MEHSTHCS).

5.1.6 BapwuaHTbl NCNONb30BaHUA

BubmroTekn KOMIIOHEHTOB MOXHO OTIPEJIENATh Kak B OOMIEl Tabuile, Tak W B TaOJMIIE 3aTPyKEHHOrO B JAHHBI MOMEHT ITpO-
ekTa. bubnnoreku u3 odie TabaMIbl JOCTYIHBI BCer/a, a ¢ain camoit tabnuiibsl sym-lib-table xpaHsiTcsi B JOMaIlIHEM KaTajiore

nonb3oBatesis. Tabnuia IpoekTa AOCTYIHA TOJIBKO VIS 3arPyKEHHOTO IIPOEeKTa.

HpI/I UCII0JIb30BAHUU Ka)K,HOIjI u3 Ta6J’II/IL[ WMEIOTCSl CBOM JOCTOMHCTBA 1 HeAocTaTKu. Eciu OIIpeaeuTh BCE OMOJINOTEKU B 061116171
Ta6III/ILl€, TO OHH 6y,HyT JAOCTYIIHBI BCErJa U B JII000OM IIPOCKTE. HCJIOCTaTKOM 3TOro crnocoda sABJISETCS YBEJIMYCHHOE BpEMS 3arpy3-

KH.

Eciu ke onpesenuts ToJIbKO He0OX0ANMbIe OMOIMOTEKH B TaOJIUIIE TPOEKTa, TO ITO CYLIECTBEHHO CHU3UT BpeMs 3arpy3ku. Hemo-
CTaTKOM 3TOTO CIOCO0a SIBISIETCSA TO, YTO HYXKHO MOCTOSIHHO MOMHHTD MepedeHb OMOIMOTEK U J00ABIATh HYXKHBIE K KaXIOMY

HOBOMY TIPOEKTY.

Hawunyuniim BapuanTom OyieT 00beIMHUTH BA MPEIBIYIIHX U B 001IeH Tabuiie yKa3aTh OMOIMOTEKH C KOMIIOHEHTaMH, KOTOpbIe
UCIIOJIB3YIOTCS YacTo, & B TaOJMILy [TPOSKTA 3aHOCUTh TOJIBKO HEJOCTAIIIMe OMOIMOTEKH KOMIIOHEHTOB [Tl TEKYIIEro MpoeKTa.
EnuHbBIX peKOMEHIAIIA O TOM, KaKue OMOJIMOTEKH B KaKyI0 TaOJIMIly BHOCUTh — HeT. Kax /bl MoJb30BaTeb IOJIKEH PEIUTh 3TO

CaMOCTOATEJIbHO, UCXOOA U3 CBOUX HpeﬂHO‘{TCHI/Iﬁ.

5.1.7 3arpy3ka ycTapeBLUMX MPOEKTOB

IMpu 3arpysKe cxeM, CO3IaHHBIX JI0 BHEIPEHHS TAOIMI] OMOIMOTEK KOMITOHEHTOR, Eeschema BBIMOIHUT MONBITKY TIEPEOTpEeUTh
OUOIMOTEKM KOMIIOHEHTOB, CBSI3aHHBIX CO CXEMOM, K OMOIMOTEKaM, MMEIOIUMCs B Tabiuile. Y CrieX BITIOIHEHUs IAHHOU Tpolie-

JypHI 3aBUCHUT OT HECKOJIBKUX (PaKTOPOB:

¢ OpUIrMHAJIbHBIE 6I/I6JII/IOT6KI/I, HCIIOJIb3YEMBIE B CXEME, NOJIKHBI OBITh AOCTYIITHBI 1 HE UMETh U3MEHEHUH C TeX TI0p, KaK UX KOM-

TIOHEHTHI ObLIH JT00ABJICHBI B CXEMY

* HEOOXOAMMO yOEAUTHCS UTO HEeJOCTAIoNMe KOMIIOHEHTHI ObLIM “CHaceHbl” U COXpaHEHHbl B OTIEJIbHON OubnmoTeke (rescue), a

ecii 9Ta OUOIMOTEKA CYIIeCTBYET, yOeIUThCS YTOOBI €€ ColepKUMOe ObLIO OOHOBJICHO;

¢ COACPKUMOEC KCHIHpOBaHHOﬁ OMOIMOTEKH KOMITOHEHTOB IMPOEKTA HE 6yueT TMOBPEKICHO;

BHumaHune

B npouecce nepeonpeneneHus 6ubnmoTek, B katanore npoekta by et co3naH Katanor ¢ pe3epBHbIMY KONMSMU
thaiinos, KOTOpble Noanexart u3meHeHuto. Ho, B niobom cnyyae, cnegyeT coenatb Pe3epBHYO KOMMIO BCErO
npoekTa Ha cnyyar, ecnv YTo-To NOMAET He Tak.
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BHumaHue

@ Onepaumsi Nno "cnaceHnio” KOMMOHEHTOB BbINOMHAETCS AaXe ECNU 3Ta PYHKLMS OTKNIOYEHA. DTO HEOBX0AMMO
N5 BbISIBNEHWS MOoAX0AsIUMX KOMMOHEHTOB. He 0TMeHsIiTe 3Ty onepaumio, nHave nNpoLecc nepeonpeneneHns
6rbnNMoTeEK HE CMOXET YCNEWHOo 3aBeplwmnTbes. Bee HepocTatowme mnm ownboyHsle 6ubnmotekn Heobxoommo
6y LeT NonpasnTb BPYUHY!O.

3ameyvaHue

B cnyuae, korna naHavanbHas 6ubnuoTeka ynaneHa u crnactv KOMNOHEHTbI He Y IAETCS, MOXHO BOCMONb30BATLCS Ke-
WMpPOBAHHO BMBNMOTEKON /1Sl BOCCTAHOBNEHWS. L1151 3TOro Hy>XHO CKOMMpOoBaTh €€ 1 NnepenMeHoBaTb. 3aTeM, nome-
CTWTb 3Ty BUBNMOTEKY B BEPX CMCKa UCMONb3yeMbix B1MONMoTek ¢ MOMOLLbIO ycTapeBlueii Bepcumn Eeschema, B koTopoii
€eLLE He NCMOoNb3YHoTCS Tabnuubl 6MBNMOTEK KOMMOHEHTOB.
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naBa 6

Co3paHue n penaktmpoBaHue cxem
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BBegoeHue

Cxema MOXKET ObITh MpeacTaBji€Ha Ha OAHOM JIMCTE WJIU Ha HECKOJIbKUX, €CJIN MPOEKT JOCTATOYHO OOJIBIION.

CIoXHBIE CXEMBI, IPEICTABJICHHBIE HA HECKOJIBKHX JIUCTAX, SBJISIOTCS UepapXUYecKUMH. Bee JIMCTHI (KaX oMy U3 KOTOPBIX COOT-
BETCTBYET OT/EJNbHBIN (Paiiyl) COCTABNSIOT eUHbIN PoeKT cxembl B Eeschema. Kak paGoTaTh ¢ nepapXuuecKumu JIMcTaMu OyzieT

pacckasaHo B pasnesie VepapxudecKkue JIUCThL.

6.1 OcCHOBHbIEe NONOXEeHUs

Cxema, paspadoranHas B Eeschema, siBjsieTcst He mpocTo rpapuyecKuM NpeCTaBIeHeM 3JIeKTPOHHOrO yCTporcTBa. B obiem

CJIy4dac, OHa ABJIACTCA OTHpaBHOﬁ TOYKOH B IMUKIJIC pa3pa60T1<1/1 U MO3BOJIACT BLIIIOJHATH CJICAYIONICE:

* [IpoBepky 3JIeKTPUIECKHX MPABUJI POSKTHPOBAHHUS J1JIs1 BBISIBJICHHUSI OIMOOK M YIYIIEHHH.

* ApToMaTu4ecku (hOpMHPOBATh epeueHs 31eMeHToB (BOM).

* GopMHPOBATH CITUCOK HETe JUIs NTPUIOKEHUA CUMYJISIN paboThI SIEKTPUUYECKUX cxeM, Takix Kak SPICE.

» GopMHPOBATH CITMCOK HEMel [UIs IIepeiauyl B IPUIIOKEHHE TPACCUPOBKY M€YaTHOH TUIaThI.

Cxema, B OCHOBHOM, COCTOUT U3 KOMITOHEHTOB, IPOBOTHUKOB, METOK, COEJMHEHHH, IIMH U CUMBOJIOB nuTaHus. [Tomumo sToro,

MOXHO pa3sMenaTh u rpa(bI/IquKHe 9JIEMEHTBI, TAKHUEC KaK BBIBObl COCIMHCHN S C mHHOﬁ, TEKCTOBBIE KOMMEHTApHUA 1 rpacbnqecxne

JIMHHUH.
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6.2 Lukn paspabotku

EMﬁﬂMDTEHM

Cnmcam LI,E"I'IEM I'Iepeuem: HHEMEHTDB

HEHETHEH rmaTa

KommoneHTsI ,IIO6aBJIHIOTC$I B CXEMY U3 OMOIMOTEKM. 3aT€M, Korjga ¢cxema roroBsa, COSHaéTCH CIIMCOK HCHCﬁ, KOTOprfI IIO3KE UC-

MOJIB3YETCS LISl UMIIOPTa COeIMHEHMI 1 MocaJoYHbIX MecT B PcbNew.

6.3 PasmelleHue u pepakTupoBaHMue KOMNOHEHTOB

6.3.1 [llouck n pasMeLleHUue KOMNOHEHTa

Y1006 )106aBI/ITb KOMIIOHEHT Ha CXE€MY, HY’)KHO HaXXaTb KHOIIKY [ . HI/IEU'[OI‘OBOC OKHO IO3BOJISIET HAUTU Hy)I(HbIﬁ KOMIIOHCHT

110 UMCHHU.
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Brifop koMnoHeHTa ArpUKEHD INEMEHTOR ]
DUALTP:
¥ -- WcTopuAa --
» 7400 [ Quad nand2 1]
> 7402 [ Quad Norz 1
¥ 7dxx
» 7400 [ Quad nand2 1]
> 7402 [ Quad Norz 1
74469
F4AHC1GO4
TARHC1G14 [ inverting buffer with Schmitt trigger. ]
T4CBTLY3861
7T4AHC1G14
OnucaHuwe
inwverting buffer with Schmitt
trigger.

‘% OTMEHWTE Qﬂ DK

Huasor BbiOOpa OT(UILTPYET KOMIIOHEHTHI [0 UMEHH, KJTI0YEBBIM CJIOBaM WMJIM OIMCAHMIO, COTJIACHO 3alpocy, BBEJEHHOM B TEK-

croBoe nosie. JIist 6oj1ee THOKOro MOMCKA MOXKHO MCHOJIb30BATD CIIEHAIbHBIEC (DHITBTPHI:

» [ITa6a0HBI: KCHIONBL3YHTE CUMBOJIBL ? U * YTOOBI yKa3aTh ~JII0O0W CUMBOJI” ¥ "MHOKECTBO JIIOOBIX CUMBOJIOB”, COOTBETCTBEHHO.

* MeTKH: eC/ii B ONMCAaHUM JIEMEHTOB OMOIMOTEKY WM B KJTIOUEBBIX CJIOBaX coepxkarcsi MeTku B hopmate “Key:123”, MoxkHO
BBITIOJIHUTh OTHOCUTEJIbHBIN MOUCK 10 HUM HabOpaB “Key>123" (Gosbine) min “Key<123” (mensbine). K unciny moxer npudas-

JIATBCS OIMH U3 CIIEAYIONINX He YyBCTBUTEBHBIX K periucTpy cy(hpHUKcoB:
l===Iplnlulmlklmeglgltl 107211021106 1103110%(106110° 1102 |===
l=== ki | mi | giltil2'0]220]2%0 2% |===
° PermeprIe BBIPAKEHUA: €CIIM UMECTCA OIBIT pa60TbI C PEryJiApHbIMU BbIPAKECHUAM, TO UX MOKHO IIPUMEHATH TOXKE. Uc-

roJb3yeTcst (hopMat peryisipHbIX BeipakeHnin wx Widgets Advanced Regular Expression style, OZOOHBINA peryisipHbIM BRIpaxe-

HusM Perl.

ITpesxne yeM pacroIoKUTh KOMIIOHEHT Ha CXEMY MOXHO €rO BpallaTh, OTPaXkaTh ¥ PeJAKTUPOBATh 3HAYEHUS IMOJIEH C TIOMOLIBIO

ropAYMX KJIaBUII WX KOHTEKCTHOI'O MEHIO. OTH Ke onepanyy MOXHO BbIIIOJTHUTH U ITOCJIE PACIIOJIOKEHUA.

Tak BBITJIAAWT KOMIIOHEHT B IIPOLIECCE PACIIOJIOKEHUA:



http://docs.wxwidgets.org/3.0/overview_resyntax.html
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[ interf_u /1 tmp/ intert_ul

dainn  Mpaeka MpocmoTp PasmecTwTe HacTpoikw  WMHCTpyMeHTH  Cripaeka
& e 1) B0 B s D i 8
B (o @ v @\ @\ G [q)\ » Ui :[;Yu b-’ INETRBOM| 4 BACK
S mEERIREIE R A ST e e
o o dipsecketssDiP-24_300
S NS P e TN . O S T s (=
o PC-CBL 3 |, . Y T Y G T o
L Pi-DE2 4 0 .. ppl_16 02 BL2 | o
R PC-LCB3 FI R T L T 1>'
e FC-DB4 b o . pal L4 Da . . ... .. .. ... ... ... oPROG- MiFgopqp
-] PC-DB5 7 jﬂ‘%_u_LMnm 1
e PC-DBA 6 . O - e ¢ B 7 1T =
] - PC-GBY ] T .. .. opril VKl e . glEnd DoLT -
~1 . o alLELCA b Leey /
] LR il - - - oLEDZ2 43 [0
\DMCEE L p MR- a3 | e
-] MBS CUF e /
™~ Codimseckets:DIP-20 300
] - A8 Gl | gy :q
515 FL | preg
) iy Bl g q
. i?? B2 |n
. £3 1 pies0
: EL4 Ezl pralL X
. NC -
M1
- Pia12
R CTMatl o | PR e
- B
OBozHa4eHNe 3Ha4eHne KOMMOHEeHT OpuruHan BubnunoTeka Mocapg.mecTo OnucaHwne KnioYessle cnosa
uz? 7400 7400 74L500 Taxx <HeW3BecTHO= Quad nand2 TTL nand2
3arpyska 3aBepllieHa... Z 1,38 X 187,96 Y 101,60 dx 187,96 dy 101,60 dist 213,66 MM DoBaBnTe KOMMNOHEHT

6.3.2 CwumBOAbI NUTAHUS

CuMBOJI TUTAHNSI IPEJCTABIISIET U3 ce0s1 KOMIIOHEHT (Bce CMMBOJIBI TUTAHMS COOpaHbl B OMOJIOTEKE “power”), TOITOMY €ro MOXHO

,IIO621BI/ITB C IIOMOIIBIO JHAJIOTa BI>I60pa KOMITIOHCHTA. HO, TaK KaK 9TU CHUMBOJIbI ,Z[O6aBJIHIOTCH 4acTo, CymeCTByeT OTHCHLHHﬁ

L

HUHCTPYMEHT = . 3r10T HUHCTPYMEHT aHAJIOTUYEH ,HO63.BJ'[CHI/HO KOMIIOHEHTA, TOJIBKO CITMCOK COCTOUT U3 CMMBOJIOB ITMTaAHUA.

6.3.3 PepakTupoBaHue pa3MmeLLEHHbIX KOMMNOHEHTOB
Pe)IaKTI/IpOBaTb KOMIIOHEHTBI MOKHO ABYMS ITyTAMM:

e P CAAKTUPOBAHUE CaAMOI'0 KOMITIOHEHTA: MO3Ulli, OpueHTalusd, B]>I60p 4aCTU B COCTaBHBIX KOMIIOHCHTAaX.

° PC)]EIKTI/IPOBEIHI/IC OJIHOI'O 13 IoJIeli KOMIIOHEHTA: 0603Ha‘{eHI/I€, 3HAYCHUE, ITOCAJOYHOEC MECTO U T. M.

Kak To1pK0 KOMITOHEHT ObUT pa3MellieH, MOKHO 3aJaTh €ro 3Ha4eHHe (B YaCTHOCTH 7Sl Pe3UCTOPOB, KOHAEHCaTopoB 1 T.11.). Ho He
CTOUT Cpa3y yKas3blBaTh NOPSAKOBHIA HOMEP B 0003HAUSHUH MJIM HOMEpP YacTH (KpoMe cllydasi, KOra HyXHasl 4acTb BHIOMpaeTcs

BPYUHYIO), TaK KaK 3TO BBINOJHSETCSI aBTOMATHYECKH C ITOMOIIIBIO (PYHKLIMKM 0O03HAUEHUSI.

6.3.3.1 WN3MeHeHne KOMMOHEHTA
JI1s1 i3BMEHEeHHUs1 KaKOro-HUOY Ib CBOWICTBA KOMITOHEHTA PACIIONIOKHUTE KYPCOP Hal HUIM U 3aTeM BBITIOJIHUTE:

¢ JIBOIiHOIA IIETYOK JIEBOM KHOITKOM MBIIIH JJIsI BbI30BA PEJAKTOpa CBOMCTB KOMIIOHEHTA.

o meﬂ‘{OK HpaBOfI KHOITKOM MBIIITN JJ1d BbI30BA KOHTCKCTHOI'O MCHIO U BbI60p O/THOI'O U3 BaApHUAaHTOB: HepeMeCTI/ITb, OpneHTHpo-

Batb, [IpaButh, Y 1ajuTh U T.1.
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6.3.3.2 WN3meHeHMe 3HaYeHUAa nonen

MoxHO U3MEHSATH 3HAYECHHUEC, TTO3ULINI0, OPUECHTALINIO, pa3MEP TEKCTa U BUANMOCTb ToJIeH:

b HBOﬁHOﬁ ICJTYOK JIEBOM KHOITKM MBIIIN HAa TEKCTOBOM IMOJIE JUIs Havalla pEJaKTUPOBAHUA.

* Illesuok npaBoii KHOIKOW MBIIIIH /ISl BBI30Ba KOHTEKCTHOTO MEHIO U BBIOOp oHOM 13 komanz: Ilepemectuts, [ToepHyTh, [1pa-

BUTD, Y JQJIATh U T.JI.

Y0081 MOJYy4YUTh OoJibIie OHLII/Iﬁ WK €CJIM HY’KHO ,Z[O6aBI/ITI> 110JI4, BBIIIOJIHUTE HBOﬁHOﬁ IIEJYOK MO KOMIIOHEHTY JIS BbI30Ba

Aauajiora pejakTUpoOBaHUA CBOICTB KOMIIOHEHTA.

B3 KoMNOHEHT S

KoMnoHeHT Mona
YacTe Topus. BeIp. e BepT. BIp
Bneso Bruz

Ams 3Ha4eHne
oo () fososuavese [0~ ] ® vero ® venrp
@0 3Ha4eHne 8MHz
Mocag.mecTo  discret:HC-18UH
+90 DokymeHTauwa
180 BrnoumMocTe CTUnb:
a0 (& Mokasats ® HopmaneHo

Kypcus

Brnpaso Beepx

3epKanbHo MoBepHYTL )
@ HopmaneHo Mony#npHLIA

OTpaxeHne — MonyMpHLIA Kypcus

OTpaxeHne Wmna nonsa:

3HaueHue nona
WmA koMnoHeHTa X1

CRYSTAL

TecT Buifop

5. Paamep| 1,778 MM
BpemeHHas MeTKa LobasuTs none
32307ECO Mos.X 0,000 L

Mos.¥ |5,080 MM

CBpPOCHTE YCTaHOBKK

R OTMEHWTE @ oK

Ka)K)lOC T10JIE MOXHO ITOKa3aThb WU CIPATAThb, 0T06pa31/m> TOPHU3O0HTAJILHO UJIN BEPTUKAIBHO. VkazanHast no3uinms BCErjga COoTBET-

CTBYET HOpPMAJIbHO PaCrOJIOKEHHOMY KOMIIOHEHTY (663 TMOBOPOTOB " OTpa)KeHI/ISI) 1 OTHOCUTEJIbHO TOYKU MMPUBA3KU KOMIIOHEHTA.

Ormust “COpOCHTD YCTaHOBKU” YCTaHABIMBACT OPHEHTALIMIO B HOPMAJILHOE MOJIOKEHHE M COPACHIBACT CBOWCTBA, pa3Mep U IMO3ULIUIO

111 Kaxaoro 1mosst. Ho IIpA OTOM, 3HAUYCHUSA ToJieli He N3MEHAIOTCA, TaK KaK 9TO MOXET pa3pylIUTh CXEMY.

6.4 [poBOOHMKWN, LLUHbI, METKU, CAMBOJ1bl MUTAHUS
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BBegoeHue

Bce 311 aneMeHThI YEPpUCHUA MOKHO IlO6aBI/ITI) C IOMOIIbIO MHCTPYMEHTOB Ha HpaBOI;'I IIaHCJIN.

Bort 311 1€ MeHTHI:

* IIpoBOgHHK: GOJIBIIMHCTBO COEUHEHUI MEXK/y KOMITIOHEHTAMH.

 IMunbi: rpaduyeckoe coeArHEHHE METOK HIUHBL.

e I'pachuueckue TMHUU: YepUueHUE rPpaUIECKUX JIEMEHTOB.

e CoeMHEHHUsI: CO3[]aHKE COSIMHEHHU ST MEXK/1y TIEPECEeKAIOIIMMUCS TPOBOJHUKAMU WM IIIMHAMH.

* BBoJ HMIMHBI: CIY)XUT 7151 COSAVHEHHUS TPOBOIHHUKA C ITMHOM.

e MeTtku: 11 0003HaYEHUA WM CO3JaHUS COEIUHEHUN.

* I'no6anbHbIEe METKH: U151 COSAMHEHUI MEKY JIMCTAMU.

e TeKCT: 111 KOMMEHTAPUEB U HAJMUCEH.

e ®@jar ”He moakJI049eHo0”: 111 0003HAYCHHUsI BBIBOJOB, KOTOPbIE HE HY)KHO HU KY/Ia TOIK/II0YATh.

¢ NepapxuuecKuii JUCT U €ro BHIBOBI /15 TIOJKTIOYESHHS.

6.4.1 CoeaouHeHNs C NOMOLLbIO MPOBOOHUKOB U METOK
Ectb nBa MyTH I CO3aHUS COCAUHCHUSI:

o HpOBO,[IHI/lK OT BBIBOJIA K BBIBO/I.

e MeTku.

CHCIIyIOI.HeC M3o6pa>1<eHHe MOKa3bIBaeT 00a METOA:
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. T BITé 6 o =
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pl G13 BITS BIT3 21~ 3’4
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o F11l  SLETIN- INIT= 16 .
5| 013 ERRQR- BIT1 3 5 - -~
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e[ D12 BITO BITO 2 -
ne LELL S ~+ AUTOFD- 14 [© .
- ' S1ROBE 1o E>
v DBZ5SFEMELLE ~ [[apd

connecl:DB2SFC

IIpumeyanue 1:

Mecro “KOHTaKTa” METKY — HW)KHUH JIEBBII Kpail e€ mepBoro cuMBoJia. Ecii MeTka He MoJKIIIo4YeHa, 3Ta TOUYKa OToOpaxaercs B

BU/I€ MAJICHbKOI'O KBaJpara.

JlaHHast TouKa JOJDKHA PacroiaraThCsi Ha POBOJHUKE WM HAKJIAIbIBATHCS HA KOHEI BHIBOJIA, YTOOBI IPHHSTH BUJI TIOJIKJTIOUYSHHOH.
IIpumeuanmne 2:

,HJ'[FI 06pa3OBaHI/IH COCIMHCHU A, CCTMEHTBI JOJIKHBI TOAKIIOYATbCSA KOHIAMM IPYT K APYT'Y WIK K BBIBOAAM.

IIpu nepecevyeHuu (€ciiv MNPOBOAHUK ITPOXOAUT Hal, BHIBOAOM, HO HE COEIMHSAETCS C €r0 KOHLIOM) COEIMHEHNUE HE CO3/IAETCSl.
IIpumeuanne 3:

HepeceKanmI/Iem MIPOBOAHUKHU CaMU 11O cebe He COCONHAIOTCA. Hx HYXHO COCJUHATD ABHO, C IOMOIIbIO TOYKU COCIUHCHU A, €CIIN

3T0 HEOOXOAUMO.

Ha npenpinyiiem n300pakeHUH MOKa3aHO CIyYai, KOrja UCIOJIb3YIOTCS TOUKH Tl COeIMHEeHUs (IIPOBOJHUKY MOIKTIOUEHHBIE K
BeiBogam 22, 21, 20, 19 kommnonenta DB25SFEMALE).

IIpumeuanue 4:

Hel’[b MOJXET UMETh TOJIbKO OJHO Ha3BaHUC. HpI/I Ha3HAYCHUU IBYX Pa3HbIX METOK OJHOMY ITPOBOAHUKY (I/IJ'[I/I COCIUHEHUIO TIPO-

BOJTHMKOB) OyzieT c(hOpMHPOBAHO COOOIIEHUE O HAPYIIIeHUH MpaBu poekTupoBanust ERC.

6.4.2 CoenuHeHUs C MOMOLLbIO LUUH

Ha cnenylomeﬁ CXEME€ MHOJKECTBO BbIBOJOB ITOJKJ/IIOUYCHO K IIWHE.
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6.4.2.1 CurHanbl LLUUHbI

[TrHBI TO3BOJISIIOT TPYMITUPOBATH IEMH B CXEME IS YIPOIIEHUsI CJIOKHBIX MPOeKTOB. OHM YepTATCS C MOMOIIBI0 MHCTPYMEHTa
CO3[IaHU IIIUH, & UMEHYIOTCS C IIOMOIIBI0 METOK, Takxke Kak u mpoBoaHuku. B KiCad Bepcuu 6.0 u 6osiee Mo3MHKUX €CTh JBa BUIA

IIWH: BEKTOPHbIC U I'PYIITIIOBLIC.

BekTopHBIE IIUHBI — 3TO COBOKYITHOCTh CUTHAJIOB, HAMMEHOBAHUS KOTOPBIX HAYMHAIOTCSI € 0011ero npedukca 1 3aKkaHIMBAIOTCS
MNOPSIAKOBBIM HOMEPOM. BCKTOprIM [IMHAM IIPUCBAUBAIOTCA MMEHA BuJa <PREFIX> [M. .N], rge PREFIX —Hpe(bI/IKc, COOT-
BETCTBYIOIIUI MTPaBUIaM UMEHOBAHUSI METOK, M — MepBbIil HOMep B Bujie cyddukca, N — nociieiHuil HoMep B Buje cyddukca.
Hanpuwmep, mmHa DATA[0. . 7] cocToUT U3 curHajoB DATAQ, DATAL u tak ganee A0 DATA7. He uMeer 3HaYeHUsI B KaKOM

MOPsIKe yKa3aHbl M ¥ N, HO OHH He JIOJIKHBI ObITh OTPHIIATEIbHBIMU.

I'pynnoBbie IMHBI— 3TO COBOKYITHOCTh OJIHOTO MJIM HECKOJIbKMX CUTHAJIOB W/WJIM BEKTOPHBIX IIMH. [ pyMNIoOBblE MIMHBI MOTYT
00BbeIMHSATH B ceOe CBSI3aHHBIE CUTHAJIBI, JaXKe €CJIM OHU MMEIOT pa3jinyHble MMeHa. Takue MIMHBI UCIIOJb3YIOT 0COObI CUHTAKCUC

MCTOK:
<OPTIONAL_NAME>{SIGNAL1l SIGNALZ SIGNAL3}

CurHaJibl TPYIITbl EPEUCISAIOT BHYTPU (PUTYPHBIX CKOOOK ({ }), pa3aessis CMMBOJIOM npodesa. HauMeHOBaHME TPYIIIbI YKa3bl-
BaeTcs Tepejl OTKPhIBAIOIIEcs: (PUTYpHOI CKOOKO#, HO OHO He oOsi3aTenbHoe. Eciu rpyrina He nMeeT UMeHH, ey Ha MeYaTHOU
IUIaTe MoJIy4aT UMeHa CUTHAJIOB, yKa3aHHbIe B rpyrre. Eciu ke rpyimna umeeT uMsi, TO 3T0 uMsi Oy/IeT JOOABJICHO K MIMEHHU CUTrHasa

B BUjIe TpeprKCa, OTASNEHHOTO TOUKOH (. ).

Harmpumep, mmHa { SCL, SDA} uMmeer aBa curHaia. B crivcke nenei 3ty curHaibl OyayT yKkazansl Kak SCL u SDA. A 1151 IMHBI
USB1{DP DM} OyayT cchopMHPOBaHEHI Ien ¢ iMeHaMu USB1 .DP u USB1 . DM. B mpoekTax ¢ 00bEMHBIMH IITUHAME, KOTOPBIE

TIOBTOPAIOTCS HAa HECKOJIBKUX JIMCTaX CXEMBI, UCIIOJIb30BAHUE I'PYIIIIOBBIX IITUH COKOHOMMT BPEMA.




Eeschema 47 /165

I'pynmnoBble HIMHBI TaK:Xe MOTYT BKJIIOYaTh B cebst BEKTOpHblEe mMHBL. Hanpumep, mmHa MEMORY{A[7..0] D[7..0] OE
WE } COAEpKUT Kak BEKTOPHbIE IIUHBI, TAK U OOBIYHBIC CUTHAJIBI, 4 B pe3yJIbTaTe Ha IUiaTe OyoyT MOJTy4YeHbl TAKUE CUTHAJIBI KaK
MEMORY .A7, MEMORY .OE H T.II.

IIuHBI MOXHO YEPTUTH U COENUHATDH TAKKE KaK U OOBIYHEIE IMMPOBOAHUKH, UCITOJIB3YS TOYKHU IS 0003HAYEHUS COCONHCHUA MECXK-
Aoy nNepeceKarommmMmcd mpoBOAHUKaMM. Kak u IMPOBOJAHUK, MIMHA HE MOXKET UMETH HECKOJIbLKO I/IMéH—HpI/l ,U,O63.BJICHI/II/I ABYX HE

COBIMA/IAIOIINX METOK K OJJHOW M TOM ke IHe OyaeT chopMupoBaHa ommoKa rpasui npoektuposanusi ERC.

6.4.2.2 CoenuHeHWe CUrHaNOB LUMHbI

BI)IBO,HI)I, TMOAKJIIOYEHHBIE K OJMHAKOBLIM CUT'HAJIaM IIWHbBI, COEJUHAIOTCA 110 CPEACTBAM METOK. HeBo3M0XHO NOJKJIIOYUTH BBIBOL

HalpAMYIO K IMHE, TAKUE COCJUHEHUA UTHOPUPYIOTCS B Eeschema.

Ha npuBe€HHOM BBIIIE TPUMEpPE, COEANHEHNUS BBINOJIHEHBI C TOMOILBbIO METOK, PAcIOI0OKEHHBIX Ha MPOBOJHUKAX, KOTOPBIE MOA-
KJIIOYEHB! K BBIBOJIaM. BBOJI IIMHBI (OTPE30K MPOBOJHMKA O], YIJIOM 45 IpagycoB) BCETO JIMIIb I'papuIecKuil SJIeMEeHT U He Tpe-

OyeTcst /11 CO3aHMUsI JIOTUIECKOM CBSI3H.

Ha mpakTrke, ncrob30BaHNe KOMaH/B! IOBTOPEHUS (KJIABHIIA [nsert) TO3BOJISIET 3HAUMTENIBHO YCKOPUTD MPOLIECC CO3/IaHMS CO-
€IMHEeHHH CIIeyIoIM 00pa3oM, eCJId Iar BHIBOAOB COOTBETCTBYET LIary HOBTOpEHHs (0ObIYHO, TpU paboTe C TAKUMH KOMITOHEH-

TaMH KaK MamsTh, MUKPOIIPOLIECCOP U M. ):

* Pacnonoxuthb nepsyio MeTky (Hanpumep, PCAO)

* Vcrnosnp3oBaTh KOMaHly MOBTOPEHUs CTOJIBKO Pa3, CKOJBKO HY)KHO IJISl CO3[aHMs Bcex curHajaoB. Eeschema aBromaTndecku
cozpact cneaymomue metku (PCA1, PCA2, ...), BIpOBHEHHbIE TI0 BEPTUKAJIM U, NPEINOJIOKUTEbHO, HA YPOBHE OCTAJIbHBIX

BBIBOJIOB.

b Ha‘{CpTI/ITb IMMPOBOJHMK IO/ HCpBOf/JI METKOH. 3aTeM UCHOJIb30BaTh KOMaHy NOBTOPEHUA IJId pasMEIICHNA OCTaJIbHBIX ITPOBOI-

HHUKOB 110J] OCTAJIbBHBIMU METKaMHU.

e Ecm HCO6XO£{I/IMO, PACIIOIOKNUTE BBOABI B IIMHY TAKUM K€ 06pa30M (CHaqana pacrioygoxKuTe HepBbeI BBO/I, 3aTEM OCTAJIbHBIC C

IIOMOILIbIO KOMaH/1bl [IOBTOPEHHUS).

3ameuyaHue
B meHto HacTpoiikn/[apaMeTpbl pefakTopa CXeM MOXHO YCTaHOBUTb NapaMeTpbl MOBTOPEHMS:

* Llar no Beptukanu
+ Llar no ropusoHTanu

* IHKpeMeHT MeTku (KoTopasi MOXET YBENMUMBATLECS Ha 2, 3 U YMEHbLIATLCS).

6.4.2.3 OrtBeTBNEHNE NPOBOAHNKOB OT LUUHbI

WHCTpyMEHT OTBETBJICHHS TI03BOJISIET OBICTPO CO3JaBATh MOJKJIIOYSHHE TPOBOAHMKA K [IMHE IJIs1 CUTHAJIOB IHMHBL. YTOOBI OTBET-
BUTh CUTHAJ OT ILIMHBI HAKMUTE NPABOI KHOMKOW MBI Ha IMHE U BbIOEpUTe OTBETBUTHL MNPOBOLHMK OT WMHHBL Takke,
MOKHO BOCHOJIb30BaThCs ropsAveil K1aBuIlei (110 yMOIYaHUIO D) IIpU paclookeHUH Kypcopa Haj IMNHOIL. Jlajiee B MEHIO MOXKHO

BLI6paTI) CUTHAJI 1J1d OTBETBJICHUA.
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Ilocne BbI60pa CUTHAJIa IIWHBI, € TIOMOIIbIO MBI HY’KHO YKa3aTb MECTO PACIIOJIOKECHUA METKU. I/IHCprMeHT OTBETBJICHHU A aBTO-
MaTHUYECKHU CO3JaCT BBOJ ITPOBOAHMKA B IIIMHY U IIPOBOAHUK OT BBOJA 10 METKH. Ilocne PacCrioJIOKEHNA METKH Ha CXEME, YEPUYCHUE
IMPOBOJHMKA HE 3aKAHUYMBAETCA, MOKHO 1 JaJIbIIE BECTHU IIPOBOJHUK (Hanpumep, K BbIBOJY KOMHOHGHTa) WJIK 3aBEPUINTD €0, KaK

npu OOBLIYHOM YEepUCHUU TPOBOJAHUKOB.

6.4.2.4 [NceBOOHWMbI LUNH

IceBROHMMBI IIMH — 3TO SIPJIBIKH, MO3BOJISIOIINE padoTaTh C OOBEMHBIMY T'PYNIIOBBIMY IMIMHaMK OoJjiee 3 pekTrBHO. OHM 1M03-

BOJIAIOT 3aJaTh KOPOTKOEC UMA JIA prl’[HOBOfI IIWHBI (HCpe‘IHH CI/IFHEUIOB) 1 3aTEM UCIIOJIb30BATh €ro Mpru 0003HAYEHNH IIIMHBI HA

CXEME, BMECTO IEPEYUCIICHNUA CUTHAJIOB.

Yr1o0OBI CO34aTh IICEBAOHUM OTKpoﬁTe JMAJIOrOBOE OKHO [ICeBOOHHUMEl IIMH Yepe3 MEHI0O MHC TPy MEeH THL

MoceBooHure! wuH

[MceBooHUMEBI CUrHan.l
UsB (aguarium.sch) DP
DM

MMA NncepgoHUMa MmA curiana

UsB

JaBUTE MeperMMeH0BaTh YOanuTk NoBasuTh MeperMeH0oEaTs YOanuTh

ﬁ OTMEHWUTL 'Qﬂ Ok

Umsa IICEBAOHHUMA OJOJIKHO COOTBETCTBOBATDH Tpe6OBaHI/IHM nMeHoBaHUs MeTok. C IIOMOLIBIO JUAJIOTOBOI'O OKHA MOXXHO ,HO6£1BJ'[HTI)
CUTHAJIbl NJIK BEKTOPHBIC IINHBI K IICEBAOHUMY. ILTIH 9KOHOMUHU BPEMCHU, MOKHO BBOAUTH WK BCTABJIATH CUT'HAJIBL W/VIA TITAHBI

Yepe3 npoodes1, OHU OyIyT pas3ieNeHsl U JOOaBJIeHBI 10 OTAENbHOCTH. Ha nokasaHHOM nmpuMepe olpenenéH ICeBIOHUM ¢ MIMEHEM

USB, colepskaiuil curiaisl DP, DM u VBUS.

[Mocne coznanus nNceBIOHUMA, €0 MOXKHO HCIIONIb30BAaTh B METKAX I'PYMIIOBBIX IIIMH, BCTABJIASA UM NICEBIOHUMA BHYTPH (PUTYPHBIX
CKOOOK BMECTO IepevHst CUTHaJIOB: { USB }. DTa 3anuch SKBUBaJIeHTHA MeTKe {DP DM VBUS }. MOXHO 100aBUTh UM IIUHBI B

BUJIE npeq)I/IKca: USB1{USB}, B pe3yjbTare Yero Lenu nojyyar umeHa tuna USB1 . DP U T.[., KaK OIUCAHO BBHIIIIE. 11T CITOXKHBIX




Eeschema 49/165

IIWH, UCTIOJIb30BAHHUE IICEBAOHUMOB IMO3BOJIACT 3HAYUTEIbHO COKPATUTh METKU IIIWH Ha CXEME. Hy)KHO IIOMHHUTDB, YTO IICEBAOHUM

— 3TO BCETO JIMIIIb SPJIBIK, COKPAIICHNE, er0 UM He MOMAAET B CIIMCOK IIeTIeH.

INceBnoHMMBI IIMH XpaHsTCs B (aiiie cxembl. JTI0OO¥ IceBJOHNM, CO3JJaHHBII Ha TEKYIIIEM JILCTE CXeMbl, OY/IET JOCTYIIEH B JI0OOM

JPYroM HepapXuvIecKOM JIMCTE TEKYIIEro MPOEKTa CXEMBI.

6.4.2.5 LUuHbI c 6oNnee yeM oOoHON MEeTKOM

B KiCad Bepcuu 5.0 u Gosiee paHHHUX JOIMYCKAIOCh COEIMHEHUE IIMH C PA3JIMYHBIMA METKAMM, UTO MPUBOAUIO K OObEANHEHUIO
CUTHAJIOB TUX IIIMH TPU CO3JaHWU CIIMCKa Iienell. Takoe moBeaeHue Ternepsh 3anpeineHo B KiCad Bepcun 6.0, Tak Kak OHO He
COBMECTUMO C TPYHIIOBBIMU IIMHAMY Y TIPUBOIUT K MpodieMaM Mpu (POPMUPOBAHUM CITHCKA IIETIel, TOTOMY YTO UM, KOTOpoe

CUTHAJI IIOJIYYUT B UTOI'C, CJIOKHO MpeAyragaThb.

HpI/I OTKPBLITUHN ITPOCKTA, B KOTOPOM HMMECTCA COCAMHCHUE MINH C PA3JIMYHbIMA METKAMHU, B NOCJICAHUX BEPCUAX K1Cad, 6yHGT
TMOKa3aHO AUAJIOrOBOE€ OKHO MUI'DALIMU IIIUH, KOTOPOE€ MMOMOXKET OOHOBHTH CXEMY TakK, YTOOBI y Ka)K,HOﬁ IIWHBI OCTaJIaChb TOJIBKO

OJHa METKa.

Murpauyusa wuH

TekyLlan CXemMa MMeeT Kak MUHWUMYM OOHY WWHY C HECKONBKUMK METKAMUN.
370 Beno gonycTUMo B Npenbiaywnx Bepcuax KiCad, Ho ceivac 3To
3anpeLLEHO.

YKaMWTE HOBOE MMA ONA KadO0W U3 CNeqyowny WAH.
MpennoxeHHble MMeHa chopMUpOBaHLl Ha OCHOBE METOK, NOOKMHYEHHBIX K
LIKHE.

NueT MNpobnemHbie METKK HoBaA meTK: CTaTyc
¥[1..3], X[2..5], Z[4..7] ¥[0..0] OBHoBneHO

RN T T T

HPED,.I'IEIFEIE'MDE' HOoBOE MMA:

AJD..0] - MpPUHATE MMA

ok

,H)'[H KaXxXaoro COEAMHEHU IWH ¢ HECKOJIbBKUMH METKAMH HYKHO BI)I6paTb KaKyl0 U3 METOK OCTaABUTb. C IIOMOLIBIO BHIITIAJAOIICTO

MCEHIO MOXHO BbI6paTb OJHY M3 NMMPUCYTCTBYIOIINX B CXEME METOK HNJIM BBECTU HOBOEC 3HAYECHNEC CAMOCTOATEIIbHO.

6.4.3 [MopxnoyeHne CUMBONIOB NUTAHUSA

Ecmu BBIBO/JIbI IIMTAHWUA KOMIIOHCHTA BUIUMbI, TO OHU JOJIZKHBI ITOAKIIOYATHCA TAKKE KaK U J00bIE ApYyrue BbIBOJbI.




Eeschema 50/165

Takre KOMIIOHEHTHI KaK JIOTHYSCKHUE JIEMEHTHI UIN TPUITEPLI MOT'YT UMETb CKPBITBHIC BBIBOAbI ITUTAHUS. C HuMHA HYXHO pa60TaTb

aKKypaTHO, IOTOMY 4TO:

e K HUM Henp3s TMOAKIIOYUTHL MMPOBOJAHUKHU, TaK KAK OHU HEBUAUMBI.

e JIX nMeHa HEU3BECTHBLI.

bonee TOI'0, HE CTOUT ACJIaTh UX BUJUMBIMU U COCJUHATH KaK OOBIYHBIE BBIBO/IbI, TAK KaK CX€Ma ITpU 9TOM CTAHOBUTLCA HEYHUTAEMOU

1 HE COOTBETCTBYET O6IJ_[I/IM PEKOMEH AU AM.

3ameyaHue
Urtobbl cKpbIThle BbIBOAbI CTANM BUIOHbI, HY>XHO YCTAHOBWUTb NapameTp ~lokasaTb CKPbIThle BbIBOABI  4Epes MeHo

HacTpoiikn/MapameTpbl pefaktopa CXeM Ui ¢ NOMOLLbIO KHOMKM [: Ha NeBOV MaHeNN UHCTPYMEHTOB.

Eeschema aBromaTiuecku coeJUHSIET HEBUANMBIE BBIBOJIBI IUTAHUS C OJJHOMMEHHBIMU CHJIOBBIMU JIMHUAME. EC/i HyXHO UX 1O/~
KJIIOYHTH K JIMHUSM ¢ ApyruMu uMeHamu (Harpumep, "GND” mis kommonentos TTJI-noruku, a ”VSS” pis KMOII-koMItoHeHTOB)

—_— PICl'IOJIb3yI>iTC CUMBOJIbI ITUTAHU .

He PEKOMEHAYETCA UCNIOJIb30BATh METKH JIA COCAUHCHUA BbIBOJAOB ITUTAHUA. OHU UMEIOT TOJILKO JIOKAJIbHYIO 00J1aCTh HeﬁCTBHH

1 HE COCAMHAKTCA CO CKPbITBIMA BbIBOAAMU.

Ha PUCYHKE HMXKE ITOKa3aH MPpUMEDP MOAKIIOYEHUA CUMBOJIOB ITIUTAHUA.

PWR_FLAG

¥CC

{ . .

C6 C5 Ch 1
LIpe L_IPeH I L P LIpeH

discret:CP& discret:CP6& discret:CP6& discret:CP&

é & &

D> X 2UNN\NFVI

=

PWR_FLAG

B stom npumepe 3emis (GND) coenunena ¢ BoiBogoM nuranus VSS, a cumo:n nutanust VCC coequnén ¢ VDD.

3neck BuaHO aBa ¢iara PWR_FLAG. Onu yka3sBaioT Ha T0, uto 06a cumBosia mutadust VCC u GND Mok /Ii0ueHbl K ICTOUHHUKY
nutanusi. be3 aTux hiaro, mpu MpoBepKe JEKTPUUECKUX MPaBWI, OyIeT MOoKa3aHo coolmieHue: [Ipedynpedsicoenue: cumeonvl

numaHus He 3anumaHbsl.

Bce 3T CUMBOJIBI — KOMIIOHEHTBI OUOJIMOTEKH «POWET».
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6.4.4 nar «<He nooknoyeHo»

OTU CUMBOJIBI OYEeHb ITOJIE3HbI TP KOHTPOJIE CXEMBI C ITIOMOIIBIO JICKTPUUCCKHUX ITPABUJI IIPOCKTUPOBAHUS. Cux IIOMOILIBIO MOXHO

yKasaTb UYTO BBIBOAbI OCTaBJICHBI 6e3 COGHI/IHCHI/Iﬁ HaAMEPEHHO.

Tak, ecnu BHIBOJBI HY’)KHO OCTaBUTh He TOJKJIOYEHHBIMU, pacnojioxkute dar “He MoAk/I04eH0” Ha UX KOHIIAX C MOMOIIbIO UH-

CTpyMEHTa . DTU CUMBOJIBI HUKAK He BIIASIOT HA CO3HaBa€MbIﬁ CIIMCOK COC}IHHCHI/Iﬁ.

6.5 UYepTeXxHble 3NIeMeHTbI

6.5.1 TekcToBble KOMMeHTapum

Mo:keT ObITh MTOJIE3HBIM ()]J'IH yTO'{HeHI/Iﬁ B CXCMC) pasMelIeHue MOSICHEHUI B BUJI€ TEKCTA UJIK PaMOK. TexkcroBbie mojst (KHOHKa

T

1
) u rpacuueckue JuHUM (KHOMKa '===) npeqHa3HauYeHbl /151 3TUX LeJIel, B OTJIMYUU OT METOK ¥ IPOBOJHUKOB, KOTOPHIE

CJIyXKaT IJid CO3JaHus COC,H,I/IHCHI/II;'I.

3)]6CI> MPEACTAaBJIEH IPUMEP PAMKU € TEKCTOBBIM KOMMEHTAPUEM.

CorMuMICATION TSP

| |
| |
| @ |
| ¢ CSCOME: i |
| |
I D5FPER 7 W |
|
| R38
| 0sP_A@ 01 :

6.5.2 OcHOBHas HaoNuUcb

CO,[ICp)KI/IMOC OCHOBHOI HaAIMMUCHU U3MEHSACTCA € MOMOIIbIO MHCTPYMCHTA ﬁ
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HacTpolku cTpadHulsl

NueT MapaMeTpsl WTaMna
Fazamep: Yucno avMcToe: 1 Homep cTpadHuus: 1
A3 207x420MM = NaTa cozfaHua
sun 22 Mar 2015 === |11.09.2016 v JKCNOPT B APYrMe NUCThI
OpweHTauwna:
MameHeHwne Na
NanpwadgT =
2B SKCNORT B ARYCHME JWCTEI
MoAb30BaTEeNECKWA pazMep: HarMeHoBaHMe:
BeicoTa: WupuHa: UNIVERSAL INTERFACE SKCNOPT B APYrie INCT bl
OpraHwzayna:
MpocMoTp KICAD SKCNOPT B APYrie NUCTEI
DeurmMantHeIR HoMep:
Comment 1 SKCNORT B ARYCHME JWCTEI
PazpaboTan:
Comment 2 JKCMNOpPT B ApYrWe NUCThI
Mpoeepun:
Comment 2 JKCNOPT B APYrie NUCTEI
YTeEpaMN:
% Comment 4 SKCNORT B ARYCHME JWCTEI
Dain onMCaHWA pasMeTHW ancTa
Obzop
‘% OTMEHWTE <‘£ng

...... """""""""ﬂ“T;"MaCCa'MﬁCmTﬂ'ﬁ::

amjAuct] N dokyn. | Modn. |flata
[Pazpaf. [Comment 2] —
|Npoe.  |Comment 3

|T.koHTp. Nuer 1 |fucton 1

|Hekomrpf b KicAD

Av1e. |camment 4| I o o o
.......... Kanupasan - - - -Qopuar A3

KomaectBo muctoB (JInct/JINCTOB) MOACYNTHIBACTCS aBTOMATHYSCKI.

6.6 BoccraHoBneHue K3lWMpoOBaHHbIX KOMMOHEHTOB

ITo ymomuanmio, Eeschema 3arpyxaer KOMIOHEHTH! 13 GUOIMOTEK COTJIACHO MOPSAKY HACTPOEHHBIX MyTeH. DTO MOXET CO3AaTh
npoOJIeMBI ITPY 3arpy3Ke CTapbIX IPOSKTOB: €CJIM KOMITOHEHT OMOIMOTEKN H3MEHMIICS C MOMEHTA HCTIOIb30BAHMS €70 B ITPOEKTE, TO
OH Oy/IeT aBTOMaTU4eCK1 OOHOBJIEH 10 HOBO# Bepcur. OOHOBIEHHbIN KOMIOHEHT MOXET UMETh JIPyrye pa3Mepbl UM OPUSHTALHIO,

YTO B CBOIO OYE€PEb UCTIOPTUT CXEMY.

ITpu coxpaHeHUU MPOEKTA PSAOM C HUM CO3/IAeTCsI K311l OUOIMOTEKH KOMIIOHEHTOB, B KOTOPOM COXPAHSIOTCS BCE UCIOJb3yeMble
KOMITOHEHTBI. DTO TO3BOJISIET PACIIPOCTPAHSITH TPOEKT Oe3 MPeIOCTaBIeHHUS BCEX UCIONb3yeMbIx Oubmorek. Ecim rpu 3arpyske
IpOeKTa KOMITOHEHT CYIIECTBYET B 000MX OMOIMOTEKaX, KIIHUPOBAHHOM 1 CMCTeMHOM, To Eeschema BBITOTHUT OMCK KOH(DIMKTOB

MEXAY HUMMU. Bce HaﬁHeHHbIe HpO6J’[eMbI 6yHyT IMMOKa3aHbl B TAKOM JUAJIOTOBOM OKHE!:
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Moxoe 3ToT NpoekT Bl CASNaH C NCNOML30BAHWEM CTapklx BUBNMOTEK KOMMOHEHTOB CXEMBI.
InA HekoTopkIX YacTel MoXeT NoTpeboBaThCA NEpEKoMMNOHOBKE B APYIOe UMA CUMBOME W HEKOTOPLIE
CUMBOMBI AoN#HE BEITE "cNaceHsl” (KNOHMPOBaHEN MAKW NepeMMeHoBaHsl) B HoBoi BubnuoTeke.

CnenyLme W3MEHEHWA PEKOMEHOYHTCA ANA Toro, 4Tobsl 0BHOBUTE NpOEKT.
CHMBONGbI anAa 0oDHOBReHuA:

MpUHATE Cumeon OelcTere

D Cnactu D kak D-RESCUE-test_kicad

3K38Ml1ﬂﬁpbl 3TOro CHMEONA:
Bo3HaYEHME  3HAYeHWe

0? D
K3wnpoBaHHaA 4acTb: HYacTe OubnuoTexu:
[ [ [ [
BonblIe HUKOM 43 He NOKa3bIBaTh %OIMEHMTh | @QK

W3 panHOTO IMpUMepa BHUAHO, YTO MPOEKT M3HAYaJbHO MCIIONIB30BAN JUOJ C KaTOJOM BBEPXY, HO Tereph B OMOJIMOTEKe OH pac-
TMOJIOKEH KaToioM BHU3. Takoe naMeHeHue paspyint npoekt! Ecim Haxatb kHorky OK, crapblil KOMIIOHEHT OyeT coXpaHEH B

CIEIMATLHON «rescue» OMOJIMOTEKe 10J] HOBBIM UMEHEM, UTO pelaeT npodaeMy KOH(IIMKTA C HOBOM Bepcrel KOMIIOHEHTA.

Ecim Haxarts kHOnKy Cancel, HUKaKuX IefiCTBHIA 11O BOCCTAHOBJIEHHUIO He Oy eT npearpunsTo u Eeschema 3arpy3uT HOBYIO BEpCHIO
KOMIIOHeHTa U3 OnonroTeku. Ecm Ha JaHHOM 3Tare COXpPAaHUTh CXeMy, K3LI OyJeT Mepe3anncal U CTapble KOMIIOHEHThI CTaHeT
HEBO3MOXHO BOoccTaHOBUTh. Ecim cxema OblTa coXpaHeHa, BCE paBHO, MOXKHO BEPHYThCS M 3aIlyCTUTh ITPOLIECC BOCCTAHOBJICHUS

3aHOBO C IOMOILBIO IMyHKTa MeHI0 “HCTpyMeHTh " —”CracTul cTapble KOMIOHEHTHI .

UroOs! 3TOT auasior GoJblle He OToOpaxalcs Hy)KHO HakaTh KHONKY “BoJblle HUKOraa He mokasbiBaTh”. I[lo ymosuaHuio, HU
Kakye JeHCcTBU He OyayT MPeaIpuHAMATBCS U OyLyT 3arpy KaThCsl HOBbIE BEPCUM KOMITOHEHTOB. DTO MOBEJCHIE MOXHO N3MEHHUTh

(BepHYTb 0OpaTHO) B AMAJIOTOBOM OKHE HACTPOEK OUOJIMOTEK.
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naBa 7

NUepapxuyeckue cxembl
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BBeneHue

I/IepapaneCKoe MMPpEeACTABJICHUE CXEMBI, B 06H.ICM CJIyvac, ABJIACTCA XOPOIIUM PEHICHUEM U1 IIPOCKTOB U3 HECKOJIBKUX JIMCTOB.

Hcnons3oBanue IIPOEKTOB JAaHHOTO THUIIA l'IOHa,IIO6I/ITI>CH Tnpu:

¢ Bopmmx Cl)OpMaTaX JIMCTOB, YTO NPUBOJUT K np06neMa py 1evYaT U B UCIOJIb30BAHUU.

* MHOXeCTBE JIMCTOB, KOTOPHIE JIy4Ille PUBECTH K NEPAPXUIECKOH CTPYKTYpE.
3aKOHYEHHAs1 CXeMa COCTOUT U3 OCHOBHOTO JIMCTA, Ha3bIBAEMOT'0 KOPHEBBIM (ro0t), M BIOKEHHBIX JINCTOB, KOTOPBIE (hOPMUPYIOT
nepapxwuio. [Ipn a3ToM, ymesnoe paszesieHne IpoeKTa Ha OTAEIbHBIE JIMCTHI YaCTO TOBHIIIAET YATAEMOCTh CXEMBI.

3 KOpHEBOro JIUCTa JOJIKHBI OBITh JOCTYIHBI BCE BJIOKEHHBIC. YTIPABJISITh MEPAPXHUUCCKUMHU cXeMamu ¢ rnomoinbio Eeschema

OYeHb MpocTo O1aroaps BcrpoeHHoMY “HaBuratopy 1mo nepapxun”, KOTOPHIN BBI3BIBAETCS C TOMOIIBIO KHOIKH Ha BEpXHEH

MaHeJI MTHCTPYMEHTOB.

Bcero cymectByer aBa TUIa MepapXuii: IEPBHIA U HaKOOJIEe PacCTIPOCTPaHEHHBIN TOJIBKO YTO ObLT paccMoTpeH. CyTh BTOPOTO CO-
CTOUT B TOM, YTOOBI CO3JaTh KOMIIOHEHT B GUOJIMOTEKE, KOTOPBII BHEIIIHE TIOX0K Ha OOBIYHBIA KOMIIOHEHT CXEMBI, HO TIPH 9TOM

CBSI3aH CO CXEMOM, KOTOpasi OIUCHIBAET €T0 BHYTPEHHIO CTPYKTYPY.

Bropoii tun ncrnosb3yeTcs npy pa3paboTKe MUKPOCXeM (MHTETPUPOBAHHBIX CXEM) U ITPU STOM HYKHO MCIHOJIb30BaTh OUOINOTEKN

(pyHKIMI B IPOEKTUPYEMBIX CXEMaX.
Eeschema Ha 1aHHBI MOMEHT HEe OXBAaThIBACT MEPAPXUM BTOPOTO THIIA.

Hepapxust MOXeT OBITh:

® HpOCTOﬁZ COCPKUT CXEMbI, KOTOPBIE UCIIOJIb3YIOTCA TOJILKO €ANMHOXK/IbL
* CJIOKHOM: COACPIKAT CXEMbI, KOTOPbIE UCTTOJIb3YIOTCA HECKOJIbKUMU JINCTAMU (I/IMeIOT HECKOJIBKO HHCTaHHHfI)

* IJIOCKOM: MpoCTast uepapxus, HO 0e3 YKa3aHu#d COC,I[I/IHCHI/Iﬁ MEXKAY JIUCTaMU

Eeschema mosker paGoTaTh CO BCEMH STUMY HepapXUsIMHL.

CoznaTh HEepapXUUeCcKylo CXeMy IPOCTO, BCSl MepapXus CTPOUTCS HaYMHAasl C KOPHEBOTO JIMCTA, TaK K€ KakK U OObIYHAs CXeMa,

CoCTOAIIaA U3 OJHOIO JIMCTA.

I[anee, HYXHO U3Y4YUTb ABE BA)KHBIC OIICPpAlIN:

¢ Co3zniaHue BJIOXEHHBIX JINCTOB.

® HOCTPOCHI/IC SJIEKTPUIECKUX COCIII/IHEHPIIZ MEXKAY BJIOXKEHHBIMU JINCTAMMU.
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7.1 HaBurauus no nepapxum

INepemelarbess MexIy JTUCTAMU OYEHb JIETKO Oylarogapst MHCTPYMEHTY HABUT'AllH, KOTOPHIA BBI3BIBAETCS C TIOMOIIBIO KHOIKU

E Ha BerHeﬁ NaHeJIM UHCTPYMEHTOB.

RE B0 &

A | OCHOBHOW NUCT
@ muxdata
& modul
@ palntsc.sch
@ graphic
¥ RAMS
@ buspci.sch
@ ESVIDEC-RVE

=,

K kaxa0oMy JMCTYy MOXHO MOJYYUTh JOCTYI C OMOIIBIO [IETYKA JIEBOW KHOMKON MBIIIH 10 ero uMeHu. [t GbICTporo Jocryma,
HaKMUTE MPABOI KHOMKOW MBIIIKM HA UMEHHU JIMCTa U BbIOepuTe "BOWTH B JIMCT” WM ABAX/IbI IIEIKHUTE JICBOW KHOIKOW MBILIN

BHYTPHY CUMBOJIA JIUCTA.

Takxe, 4T0Obl HOKMHYTb TEKYIIUH JIMCT U MEPEUTH K POOUTEIBCKOMY JIMCTY, HAKMUTE MPABYI0 KHOIKY MBIIIH HA JIOOOM ITyCTOM
MECTE CXEeMBbl, I/Ie HET HUKAKUX OOBEKTOB, U JIEBOW KHOIKOM MbIIIN BHIOEPUTE MYHKT KOHTEKCTHOTO MeHI0 “TIOKUHYTh JIUCT” WK

HaxMuTe KiaBuim Alt+Backspace.

7.2 JlokanbHble, vepapxmyeckue n rnobanbHbie METKN

7.2.1 CsouciBa

JlokanbHbIE METKH, MHCTPYMEHT ™= COeJMHsET CUTHAJIbI TOJIbKO BHYTPH JUcTa. Mepapxnieckne MEeTKH (MHCTPYMEHT =)

COCOUHSAET CUTHAJIBI TOJIBKO MEXAY CaMUM JIMCTOM U UEPAPXUYECKUMH BBIBOJAMHM, PACIIOJIOKEHHBIMU HAa POAUTEIILCKOM JIMCTE.

A

6bIX00 NUMAHUSL) CKPBITHL, KaK ¥ TJI00AJIbHBIE METKH, IOTOMY YTO OHM COeJMHEHb MeXIy COOOM BO BCell HepapXuH.

I'moGanbHbIe METKH (MHCTPYMEHT ) COeAMHSIET CUTHAIIBI BHYTPH BCcel nepapxuu. BeiBosbl mutanus (TUna exoo numanus u

3ameuyaHue
B nepapxum (MpoCToi Unm CNOXHO) MOXHO UCMONb30BaThb Kak Mepapxmyieckne Tak 1 rnobanbHble MeTKu.
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7.3 Co3paHue nepapxmyeckmx cxem

HyxHo:

* Pa3smecTuTh CUMBOJI HEPAPXUUECKOTO JIICTA HA OCHOBHOM CXEME.
* BoiiT B HOBBII JIMCT CXEMBI (BJIOKEHHBIN) C IIOMOIIBIO0 HABUTATOPa U HAUEPTUTD €€ KaK U JI0OYI0 JPYTyIo CXeMY.

* PazmecTuth QJIEKTPUIYECKUE COCAUHECHUSA MEXKAY NBYMA CXEMaMU UCIOJIb3YyA 1J100aIbHBIE UIH HEPAPXUYECKUE METKHU BHYTpU
BJIOJKECHHOTI'O JIMCTA U BIBOAbI UEPAPXUYECKUX JIUCTOB C TAKUMU K€ UMEHAMU Ha KOPHEBOM JIUCTE. Syl HEPAPXUICCKUE BbIBO/IbL
,I[O6aBIIHIOTCH K CUMBOIJIY JIUCTA Ha KOpHCBOﬁ CXEME. HpOBOZ[HI/IKI/I TIOAKJIIDYAIOTCA K HUM TaKXE KaK U K OOBIYHBIM BBIBOJIAM

KOMIIOHEHTA.

7.4 CwumBON nucra

qepTI/ITC MPAMOYTOJIbHUK I10 IBYM JHWAaroHaJIbHbIM TOYKaM /1Jid CO31aHUA CUMBOJIA BJIOKEHHOIO JIUCTA.

Pa3Mep 9TOro MpAMOYIroJIbHUKA JOJIKEH IMO3BOJIATH MO3KE Pa3MECTUTh CIIEHUAJIBHBIE METKH, U€PAPXUYECKUE BbBIBO/bI, COOTBET-

CTBYIOIUE JI00aJIbHBIM 1 HUEPAPXUUYCCKHUM METKaM U3 BJIOKEHHOIO JIUCTA.

—
OTH METKHI HOIIO6HbI OOBIYHBIM BBIBOJJaM KOMIIOHECHTOB. I/ICHOHLSyfITC HUHCTPYMCHT E .

Hasxxmure JieBoi KHOIIKOH MBI U151 pacCIlOJIOKEHU S BEPXHETO JIEBOTO yTJIa. 3aT€M, HaXXMUTE €LIC pa3 IJisl pacCllOJI0KEHUA HUIKHETO

NpaBoro yria, o6pa3sys JOCTATOYHO OOJIBLION MPSAMOYTOIBHHUK.

ITocne sToro nosBUTCS 3allpoC Ha BBOJ UMCHU q)aﬁna CXEMBI 1 UMCHHU JIUCTa (B OCHOBHOM [JJIdd IOCTYIIA K COOTBGTCTByIOHICﬁ CXEME

13 HaBUTaToOpa).

nucTa

WMma daina: |ﬁ|eS?E18286.sch Pasmep: [1,524 MM

Wma nucTa: Sheet57E18286 Pazmep: (1,524 Al

YHWKanbHaA BpEMEHHaA MeTka (STEL8287

‘% OTMEHWUTE @QK

Hy>xHo BBecTH, Kak MUHUMYM, UM (paiiina cxembl. Eciii uMs iMcTa ocTaBUTh MyCTBIM, TO B €r0 Ka4ecTBe OyeT UCI0JIb30BaHO UM

(paiina (0OBIYHO TaK M MOCTYIAIOT).

7.5 Wepapxuueckue BbiBOAbI

BHCCL 6y}1€T PpacCKka3aHoO KaK cOo31aTb TOUYKU COCANHEHUS (I/IepapXI/I‘IeCKI/Ie BLIBO,HI)I) CUMBOJIa JIMCTa, KOTOpLIﬁ ObLI CO3/1aH paHee.

OTU TOUKU COCOMHECHUA HOHOGHH OOBIYHBIM BBIBOJIaM KOMIIOHCHTOB, HO C BO3MOXHOCTb ITOAKJIIOYCHUA Hﬁﬂoﬁ IIWHbI K OJHOMY

BBIBOY.

CO3IIaTI) HX MOKHO IBYMS criocod0amu:
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e PasmecTtuth Pa3HbIC BBIBOABI IIEPE]] YEPUYCHUCM BJIO’KEHHOM CXEMBI (py‘IHOG pa3M€H.ICHI/IC).

e PasmecTtuth Pa3HbI€ BBIBOJBI ITOCJIC YEPUCHUSA BJIO:KEHHOM CXEMBI U II00aJIbHBIX METOK (HOIIyaBTOMaTI/I‘IeCKOG paSMCH.[CHI/IC).

Bropoe perenune 6osee MpeanoyTUTEBHO.

quﬂoe pasMmemenue:

LA

* BriOepuTe UHCTPYMEHT

* Haxxmurte Ha cCUMBOJT JINCTa, HA KOTOPOM XOTHUTE PACIIOJIOKUTH BBIBOI.

Huxe mpuBenén npumep cospanus uepapxudeckoro BeiBoga ¢ umeHeM "CONNECTION™:

THBa BoBoga nucTa

ma: CONNECTION|

BricoTa TekcTa: 1,524 MM
WupwrHa TekcTa:  |1,524 MM
Twn coepgHeHWA: | Bxop -

% OTMEHWTL @ (0] 4

MoxHo 3a1aTb UMs, pasMEp U THUIT BbIBOJA B IIPOLECCE €ro CO3AaHUs NI MO3KE, UCIIOJIb3YyA MPABYI0 KHOIIKY MBbIIIX 1JI BbI3OBA

KOHTEKCTHOTO MEHIO 1 BhIOOpa “TIpaBUTh BHIBOJ JIUCTA”.

Ha BroxeHHO#R cxeme HEPAPXUICCKUE METKH JOJIKHBI HA3bIBATHCA TOYHO TaK K€, KaK U UEPAPXUYECKUE BBIBO/BI. 3a 3TuM HYXXHO

CaMOCTOATEJIbHO CJIEAUTh, UMCHHO M3-3a 9TOI'0 BTOpOﬁ CHOC06, ONMUCAHHBIA HUXE, OoJee MPEANOYTUTEIICH.

ABTOMaTHYECKOE PacCHnoJOKEeHHE:

&
AL

¢ BriGepure uHCTpyMeHT .

¢ Haxxmure J1€BOI KHOIIKOM MBIIIM Ha CUMBOJIE HEPAPXHUYICCKOIO JIMCTA, U3 KOTOPOI'O HY’KHO UMIIOPTUPOBATH BBIBOAbI COOTBET-
CTByIOIIE rJ100aJIbHBIM METKaM, pacroJIOKCHHbIMH Ha BJIOKEHHOM CXeMme. I/Iepapxpmecm/lﬁ BBIBO/] ,Z[O6aB.TIHeTCH TOJIBKO JIA

HOBO¥ IJI00QJIbHON METKH, T.€. TOM, Y KOTOPOH €Ill§ HET COOTBETCTBYIOIIETO HEPAPXHUUECKOr0 BBIBOJIA.

¢ Haxmwure Ha MECTE, I'I€ HY)KHO PaCIOJIOKHUTD 3TOT BbIBO.

Takum 06pa3oM MOXHO PACIOIOKUTh Bce HEOOXOAUMBIE BHIBOBI ObICTPO 1 Oe3 ommbok. M Bce oHU OyayT COOTBETCTBOBATD CBS-

3aHHBIM IJ100aJIbHBIM METKAM.
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7.6 Wepapxuueckue MeTKu

Kaxnplii BbIBOJI, 10OABJIEHHBIN HA CUMBOJI JIUCTA, JOJDKEH COOTBETCTBOBATh METKE Ha BJIOKEHHOM JicTe. Takre METKHM Ha3bIBaloT
nepapxudecKuMu. Vepapxudeckiue METKU MOAOOHbI JIOKAIBHBIM, HO 00pa3yIoT COSAMHEHNE MEK Y BIOXKEHHBIM JIUCTOM M KOpHe-
BbIM. BHellHee rpeictaBiieHre 000MX HepapXUIeCcKHX JIeMEHTOB (BBIBOJIA M METKH) TIoxoxe. Mepapxudeckiie MeTKH 100aBISIOTCS

AL

C IOMOIIBIO MTHCTPYMEHTA

Hwxe, ns mprMepa, moka3aH y4acTOK KOPHEBOTO JIUCTA!

JUMPER
N
cﬂl#\EtjEEZ

o] Sheet pic sockets
—pveepic

—YPR/MCLR  HyppomclR

—DATA-RB/  Hpata-RrB7

— CLOCK-RB&  h¢ioCK-RB6

- File: pre_sackets.sch

3amertsTe, BoiBOL VCC_PIC noakmouél k pasbemy JP1.

Bort kak BuIrISAAT COOTBETCTBYIOIINE COCIMHEHNA HA BJIOKEHHOM JIMCTE:
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vee pico——o
VPP -MCLRD :

1 veepie <>§
Cfﬁfffffffffffffff 7

100nF- 'i'i?ii 100nF
dlscret Cl 1 d|scret C1 1
v

MoxHo YBUACTDb ABE COOTBETCTBYIOIIUE NCPAPXNICCKUE METKH, 06pa3y10LuHe COCJUHCHUE MCIKAY IBYMA UEPAPXUICCKUMMU JINCTA~

MHU.

3aMeyaHue
MoxHo ncnonb3oBaTb nepapxm4yeckme MeTkn 1 BbiBOAbl AN COeEONHEHNA OBYX WWH, COOTBETCTBYHOWMX CUHTAKCUCY
(lvHa [N..m]), onncaHHoMy paHee.

7.6.1 JlokanbHbl, uepapxumyeckue, rnobanbHbie METKU U CKPbITble BbIBOAbI NUTaHUS

3,HCCI> IMMPUBEACHDbI TPUMEYAaHUSA NJIA PA3HBIX CIr10co00B O6pa30BaHI/IH COCHI/IHCHI/Iﬁ 0€e3 UCIOJIL30BAHUS IMTPOBOAHUKOB.

7.6.1.1 OO6bIYHbIe MEeTKU

OOBIYHBIE METKU HeﬁCTByIOT JIOKQJIbHO, T.€. OrPaHUYCHBI JINCTOM CXEMbI, B KOTOPOM PACIOJIOKEHBI. TO CBSI3aHO C TEM, 4YTO:

o Kaxplil TMCT UMEET CBOIl HOMEP.

¢ JlokaibHast MeTKa CBsI3aHa C HOMEPOM JIUCTA.

Takum 006pa3oM, eciu pacronokuTh Metky “ABB” Ha nucrte Ne3, B utore nonyuum “ABB_3”. Tak:ke, eci pacroiokuTh METKY
”ABB” Ha nmcte Nel (kopHeBOM JmcTe), TO B utore nonyunM “ABB_17, uro otnmuaercs ot "ABB_3”. D10 cripaBeanBo Bceraa,

Jaxe €CJIK JIMCT BCEro OAUH.

7.6.1.2 Wepapxunyeckue MeTKu

Bce uTo ckazano o ITPOCTBHIX METKAX, OTHOCUTCA U K UEPAPXUYECKHUM METKaM.

Tak, Ha ogHOM JKCTe, nepapxuueckast Metka "ABB” coequHsieTcs ¢ COOTBETCTBYIOIIEN JOKaIbHON MeTkol "ABB”, HO He coenu-

HSETCSl C UePAPXUYECKUMHU WM JIOKaJIbHBIMU MeTKamu ”ABB” u3 npyrux jamucros.

Ho, B T0 e Bpems, nepapxudeckass METKa MOXET OBITh ITOJKJIIOUEHA K COOTBETCTBYIOLIEMY MePapXUUECKOMY BHIBOLY, pa3MeLIeH-

HOM Ha CUMBOJIC JIUCTA KOpHCBOﬁ CXEMBI.
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7.6.1.3 CKpbITble BbIBOAbI MUTaHUSA

Kak y:xe ObLIO TTOKa3aHO, CKPBIThIE BHIBO/IBI ITMTAHMUS COSAUHSIOTCS BMECTE, €CJIH OHM MMEIOT OJJMHAKOBbIC UMeHa. Takum o0pa3oM,
BBIBOJIbI IUTaHUS OOBbsIBJICHHBIC “CKPHITHIMUA~ 1 0003HaUeHbl VCC — coenuHs0TCS U (popMupyioT equnHyto 1iertb VCC, Ha jucte, B

KOTOPOM PACIIOJIOKEHBI.

IT0 3HAYUT 4TO, eciin pazMecTuTh MeTKy VCC Ha BIIOXKEHHOM JIMCTE, TO OHa He OyzeT coeauHeHa ¢ BeiBogamu VCC, Tak Kak 3Ta

metka npumet Bug VCC_n, rae n — HOMep JIUCTA.

Ecmm, Bce xe, HyxHO coenuauTh MeTKy VCC c 1erbio BeiBoAoB nutanust VCC, HeOOXOAUMO SIBHO TTOIKITIOUUTH CKPHITHIA BHIBOT

nuTaHus K cumouty nuranust VCC.

7.6.2 [nob6anbHble MeTKU

I'nobanbHble METKH, UMEIOLIHE OJMHAKOBbIE MIMEHA, COSIMHSIOTCS MEXK/1y COOO BO BCEH MepapXHU.

(meTku mutanus, Takue Kak VCC, — 3710 Toxe rJ100aIbHbIE METKH)

7.7 CnoXxHble uepapxum

Paccmorpum Takoii mpumep. OiHA U Ta ke cXema UCHOJb3YeTCs IBaK/Abl (CYIECTBYET JIBe MHCTaHLIMU). [IBa JucTa ccputalotces
K OITHOH U TOW Xe cXeMe, TaKk Kak uMs pailyia OMiHAKOBOe y 000oux JIMCTOB («other_sheet.sch»). iMeHa MHCTOB MOJKHBI OBITH

YHUKaJIbHbIMU.
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Shest . obther _Sheet

T e +— DINPUT
2ql
E o | HGND
ot
FA4HC 14

12 obher_sheet . sch

uLA
TAdHC 1 4
Shest s = sheet

=T MPUT
o G

L]ler obher_sheek . sch

7.8 [nockue nepapxum

MoxHo co3aaBaTh IMPOEKTHI, UCTTOJIL3YIOIINE MHOKECTBO JIMCTOB, KOTOPBLIE HE UMCIOT MEKIY 000 SIBHBIX COG)II/IHCHI/Iﬁ (HJ'[OCK&S[

I/Iepapxnﬂ) €CJIN BBIIIOJIHAKOTCA CJICAYIOIINE ITpaBUJla:

» CozgaH KOPHEBOM JIUCT, COMEPKAIINI OCTAJIbHBIC JIMCTHI, U CIYKAIIUHA CBA3YIOIIIM MEKITy HAMU.
* HenocpencreeHHble COCAMHEHUS HE HYKHBL.

° HCHOHBSyﬁTG rJ100aIbHbIE METKU BMECTO HCPAPXUICCKUX BO BCEX JINCTAX.

31eck MOKa3aH MpUMep TaKOro KOPHEBOTO JIUCTA.
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Shest s pic proce Smmness Shest.: socker

File: pic_programmer. sch File: plc_sockebs.sch

Ha mém JBa BJIOXKCHHBIX JIUCTA, COC,HI/IHéHHLIX NoCpeaCTBOM 100aJIbHBIX METOK.

Tak BeIMIAIMT pic_programmer.sch.

PwR_FLAG

WL
L]
Eé
o —

PWwR_FLAG
& ) x
a —a
=

{

[l

1

VEL OW-LET
ESPE
wEL LIR.J

A Tak pic_sockets.sch.
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[y

(]
=1 WP
=7 e |
SCL =
- =D 24 Cxx
[CLOCE-FEEFR
VPE-CL >
(W]
mrrero—CE-PIL . 1 o ves 8
+ »—={GP5/0SC1  GPB —Z DATA-RBZ
w3 lopssosca oP1—B CLOCK -RBI
o WEE-MLE 4 GPI/MCLR GP2 —2x
FIC_B_FIMNS
OOparute BHIMaHUE Ha [JI00aJbHBIC METKH.
[OATH-FBES*F
LK -HEER
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naBa 8

NHCTPYMEHT 0603HaYeHUs1 31eMEeHTOB
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BBeneHue

I/IHCprMeHT 0003HaUEHUsI KOMIIOHEHTOB IO3BOJISIET aBTOMATUUYECKU IPUCBOUTDH yHI/IKaﬂbeIﬁ HOpHIlKOBbIﬁ HOMEP KaXKIOMY KOM-

IMOHCHTY B CXEME. B cocraBHBIX KOMIIOHEHTaX Cy(b(l)I/IKCI)I MNPUCBAUBAIOTCA YaCTAM TaKUM 06p2130M, YTOOBI MCITOJIb30BATh KAK MOXK-

HO MEHBIIC LEJIBIX KOMIIOHEHTOB. HHCprMeHT 0003HaYEHN I KOMIIOHEHTOB BEI3BIBAETCS C TIOMOIIBIO KHOIIKHA

3aHO €TI0 IUaJI0roBO€ OKHO.

0DOo3HAYMTL

® Mo Bceit cxeme

ToNbKO TEKYLUWIA NUCT

MopApoK obo3HaveHus

Buibop BapuaHTa oDo3HaveHui

Duanor

He 3aKpbiBaTk OKHO

@® CoxpaHuTb cyllecTeyLWMe 0B03HaYEHNA
CBbpocKTh cylwecTByoLWWe obo3HaqeHns

Cﬁpocwrh, HO HEe MEHATE aHHOTWPCBAHHEIE HACTW KOMMOHEHTOB

@® CopTWpoBKa KOMMOHEHTOE Mo X-KOOPAWHATE

CopTUpPOBKA KOMMOHEHTOB Mo Y-KoopOMHaTe

Mcnonb308aTh Nepesiid cBoBofHLIA HOMEp Ha cxeMe
Ha4aTk ¢ Homep nucTa*100 U MCNONL30BaTh NepBklil CBOBOOHKIA HoMep

® Havatb ¢ Homep nucTa*1000 1 MCMoNL30BaTL NepBhIi cBoBoAHLIR Homep

[ Bcerna cnpallMBaTe MOATEEPMAEHWE

3aKpLITh O4WCcTUTE oboaHa4eHKA 0B03HAYUTE KOMMOHEHTHI
| |

JlocTymHb ceyomye BApuaHThl 0003HAYEHHSI KOMIIOHEHTOB!

* O0603HAYUTH BCe KOMITOHEHTHI (apamerp: COpOCHTH CYLIECTBYIOIIME 0003HAYEHHMST)

* O0603HAYMTH BCE KOMITOHEHTBI, HO HE U3MEHSATh Ha3HAUCHHbIE paHee Cy(PUKChI yacTe.

ﬁ . Huxe noka-

¢ O0603HAYUTh TOJILKO HEOOO3HAUCHHBIC KOMIOHEHTh. Heo003HaYeHHBIM KOMITOHEHTOM Ha3bIBAETCSI KOMIIOHEHT, MOPSAKOBBIN

HOMEP KOTOPOTo 0003HaYEH BOIMPOCUTEJIbHBIM 3HAKOM 2.

¢ O0603HAYUTh BCIO Hepapxuio JUCTOB (mapametp: I1o Beeid cxeme).
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* OO603HAYUTP TOJIBKO TEKYIIHI JIHCT (TapaMeTp: TONBKO TEKYIIHH JIFICT).

IMapamerp «COpoCcUTDh, HO HE MEHSITh AHHOTHUPOBAHHBIE YACTH KOMIIOHEHTOB» TO3BOJISIET COXPAHUTh BCE MPUCBOCHHBIE CY(PPUKCHI
YaCTSM COCTABHBIX KOMIIOHEHTOB. Takum oOpa3oM, eciii umeiotcst KomroHeHTbl U2A u U2B, To MX MOKHO 3aHOBO 0003HAYHTh Kak
U1A u U1B, cootBerctBeHHO, HO HUKaK He U1A 1 U2B nnu U2B u U2A. D10 OyeT MoJie3HbIM B CiTy4ae, KOrjia yKe CIIAHUPOBAaHO

e Kak/Jas 4acTh Oy/leT pacrosioxkeHa ¥ Hy’KHO COXPaHUTh COOTBETCTBHE BBIBOJIOB.
BoIOpaHHbIN MOPSI0K 0003HAYEHHSI OyeT HCTIONb30BATHCS Ha KakKIOM JINCTE HEPAPXHU.

VckmoueHreM sIBJIsIeTCs CIIydaii, KOrja BCs CXeMa yke 0003HaueHa (Ha BCeX JIMCTaxX) U JOOABJISIOTCS] HOBbIe KOMITOHEHTBI, KOTOPbIE

0003HAYAI0TCS OTACJIbHO, yTOOBI HE HapyliaThb YK€ IPpUCBOCHHBIC 0003HaUeHuUs.

BbI60p BapuaHTa 0003HAYEHHST TIO3BOJISET UCIIOIb30BaTh Ppa3HbIE METOAbI IS O6p330BaHI/I${ MOpsAAKOBOIo HOMEpa:

* Ucrnosb30BaTh MepBbiii CBOOOJHBII HOMEP B CXeMe: KOMIIOHEHThI 0003HavaloTCst OT 1 (J1st Kax/1oro Tuna nemenTa). Eciv npu-

CYTCTBYIOT YK€ 00O3HAUSHHbIE KOMITOHEHTHI, OYIyT UCIIOJIb30BAThCSI HE 3aHSThIE HOMEPA.

¢ Hauatpb ¢ Homep_sucta* 100 1 UCIIONb30BaTh MEPBbIN CBOOOIHBIN: MOPSAKOBbIE HOMepa HaunHaTcs ¢ 101 1y1s nepBoro Jyiucra,
¢ 201 nns Broporo u T.4. Ecim nmeercst 6osee 99 sanementoB opHoro thna (DA, R, ...) BHyTpH IepBOro Jmcra TO HHCTPYMEHT
0003Ha4YeHHs Oy/IeT NCTIOIb30BaTh NOPsiAKOBbI HoMep 200 u GoJtee, a 0003HAYEHHS Ha BTOPOM JINCTE HAYHYTCS CO CIEAYIOIEro

CBOOOJIHOTO.

* Hauarsb ¢ Homep_sucta* 1000 u ucnons3oBaTh nepBbiii cBoOOAHbIN. [TopsiakoBbie HoMepa HaunHawTces ¢ 1001 Ha nepBoM JiicTe,

¢ 2001 Ha BTOPOM U T.1.

8.1 [MpumMepbl paboTbl UHCTPYMEHTA

8.1.1 MMopsnok 0603HaYeHns

Ha sTom npumepe mokazaHo 5 a1eMeHTOB 6e3 0003HaYCHU .

P P —
27A o 7A D g
z F4LEEE 2 FA4LSHE
X »
urA g
= 741580
PR
zA
?A 3 .
= T4L5EE = TALSER

IMocnie paboThl HHCTPYMEHTa 0003HAUYCHH KOMIIOHEHTOB OyZIET MOMyYeH CleqyOIUil pe3yIbTar.

COpTI/IpOBKa KOMITIOHEHTOB I10 X-KOOpHI/IHaTC.
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: b

1
1A Uic
2 74500 T4 SAM
=
—d | o
?ﬁféam 1= 74500

COpTI/IpOBKa KOMITIOHEHTOB I10 Y-KOOp}II/IHaTe.

1 | — |
iA 1B
a I TS s | 5 T4LS0R
=
1 oo
?-4LII_EEI-=|E'IEI 1% | 74500

Kak MOXHO 3aMeTHTh, YeTbipe yacTu nementa 74L.S00 o6pasyior oqud komnoneHT Ul, a msrbiii — U2.

1 |
2A
Z T4 SAM

—d
i
iR | 74L56ED

8.1.2 BbI6bop BapuaHTa 0603Ha4YEeHUN

Hanee npuBea&H npumep o0603HaUeHHUsT Ha JicTe No2 ¢ mpUMeHeHHeM napamerpa “Vcrosb3oBarh MepBblii CBOOOJHBII HOMEp Ha

cxeme”.




Eeschema

IMpumenenue napamerpa "Hauats ¢ Homep jmcta* 100 u UCTosIb30BaTh NEPBbIi CBOOOAHBIM HOMED” JAACT CIENYIOIINIA Pe3yJIbTar.

ITpumenenue napamerpa “Havats ¢ Homep jmcta* 1000 1 BCIIOIb30BaTh MEPBBI CBOOOAHBIN HOMEP™ JACT CIIEAYIOINI Pe3yIbTar.

+L.2¥
L2 C& L& Ce
1G0nF 100nF | 100nF 100nF
3
A
3 s L7 re
1G0GnF 100nF | 1GGnF 100nF

<

| g
+Tw
L2001 L2202 L2003 CZ04
1G0nF 100nF | 1CCnF 100nF
3
S
205 L2065 207 L2008
1G0nF 100nF | 1G0RF 100nF

<
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+1.2%

L2001 LLGGZ | L2003 EEED#

1CCGnF 100nF | 100nF 100nF

33

e ]
-

L2005 L2006 | C2007 L2006

1GGnF 100nF | 100nF 100nF
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naBa 9

[MpoBepKa anekTpuyecKux npaBui NpPoeKTu-
poBaHus
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BBeneHue

Wucrpyment npoBepku 3sektpudeckux npabuwi (ERC) BBINONHSET aBTOMATUYECKUN KOHTPOJIb cxeMbl. OH OOHApYKUT JOObIe

OIIMOKKA B CXEME, TaKHME KaK HE INOJAKIIOYEHHBIE BBIBOJAbI KOMIIOHEHTOB, UEPAPXUYECKUX JIUCTOB WM HEBEPHBLIC COCAWHEHMA.

BOO6H_IC-TO, ABTOMATUYECKas MPOBEPKaA IMPpaBUJI HE 0e3 H3bAHOB, IOAITPOIrpaMMa, OTBEYAlollas 3a IOUCK BCEX BO3MOKHbBIX OIIIOOK

€I1€ HC Ha BCE 100% 3aBepIICHaA. Tem ne MEHEEC, 3TOT UHCTPYMEHT OY€Hb ITOJIE3E€H, [IOTOMY YTO IMO3BOJIACT OIIPEACIUTDL OIUIOMIHO-

CTH U MEJIKHE OIIMOKH.

Ha aeJie, BCC 06Hapy)KeHHbIe OIIMOKU JOJIKHBI OBITh MPOBEPEHDBI U UCITPABJICHBI IIPEKIE YEM NIBUT'aThCA JaJIee. KauectBo MIPOBEPKU

HalIpAMYIO 3aBUCUT OT TOT'O, HACKOJIbKO TOYHO YCTAHOBJICH TUII KaKJOT'0 BbIBOJA ITPU IIPOCKTUPOBAHUN OMOIMOTEKN KOMITOHEHTOB.

B nporiecce NpoBepKHU IEKTPUUECKUX IPABUII COOOILEHHS BHIIAIOTCS KAK «OIIMOKM» MU «IIPeayIpeKJEHUsI».

MpoBepka anekTpud . npaBun

ERC

OT4eT ERC: CoobLleHna:

Bcero: 1
Mpegynpexgedna: | 1

Ownbrm: 0

Crncok ownbok:

Tun ownbru(4): KoHdnuKT Mex BLIBOAAMW. CepbLe3HOCTh: Npe npexneHue

MapameTphl

Co3paTe tain ERC oT4eTa

+ @ (256,54 Mm,83,82 mm): Beieoa B12 (AByHanpaeneHHbIi) KoMnoHeHTa U9 coenHeH
c

¢ @ (72,39 Mm,237,49 mm); Beigog 1 (Beixog NUTaHWA) koMnoHeHTa #PWRO7 (uene 41).

YOanuTe MapKepkl BHINGAHWTE 38KpLITE

9.1 Kak npou3Boautb NpoBepKy NpaBun

i
HpOBCpKy IMMpaBWJI MPOCKTUPOBAHUS HAYMHAIOT C HAKATHUA KHOIIKH ‘ .
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Hpenynpemneﬁnﬂ pacroararoTcs Ha 9JIEMEHTAX CXEMbI B MECTE OGHapy)KCHI/IH OIIMOKU (BBIBOIII)I nJIn MCTKI/I).

3ameuyaHue

« B O1anoroBoMm okHe, C MOMOLLbIO HaXaTuns Ha coobleHwe 06 owmbKe MOXHO NEPEeiT K COOTBETCTBYOLEMY MapKepy
Ha cxeMe.

B cxXeme, wenyok npa|30|7| KHOMKW MbllW Ha MapKepe I'Ipe,EI,OCTaBJ'IﬂeT ,D,OCTyI'I K COOTBeTCTByIOLIJ,eMy I'IOSICHﬂIOlLleMy
coobLeHuto.

Ta1<>1<e, 13 IUAJIOrOBOI'oO OKHAa MOKHO YAQJISAATh MapKEPbL OIIMOOK.

9.2 [lpuMep BbINONHEHUSA NPOBEPKU NpaBun

Ui 8
17 74150

Uil
15 741 oY

Oll :

B,HCCB INIOKAa3aHO YE€ThIPpE OIINOKM:

* JIBa BbIX0O/1a OB OMIMOOYHO COSAMHEHBI BMECTe (KpacHasi CTPENKa).
 JIBa BXOJa OCTaBJIEHbl HE MTOJKJIIOUEHHBIMU (3EJIEHBIE CTPEIIKK).

* Emg oaHa ommbOKa Ha CKPHITOM BBIBOJIE TUTAHUsI U3-32 OTCYTCTBUS hyiara NUTaHus (3eN€Has CTpesKa BBEPXY).

9.3 MonyuyeHue nHdopmaumm 06 owmbKax

IIle4oK MpaBOil KHONKK MBIIIM HAa MapKepe BbI3BIBAET KOHTEKCTHOE MEHIO, O3BOJISIOIIEE OTKPBITh HH(POPMALIMOHHOE OKHO 00

OLINOKE.
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T [
| EEN-T

YOannTh MapKep

WHbopMauma o Mapkepe

- .00

YBenMYnTe MacliTab F1

¥MEHLLWWTE MacwTab F2
MNepepyUcoBaTh F3

ABTO macwTab HOMme

LOP2 O OM@E &

Bruibop macwTaba b
Bruibop ceTkm b
)( 3aKpLITh

U ecnu BoIOpath nyHKT “WUH(pOpMaius o Mapkepe” — HOSBUTCS COOOIIEHHE C OMUCAHUEM OHIMOKH.

HHDOpMauua o Mapkepe

Tun owwbkwu(2): BeiBop, He nogcoegnHed (M cumBon "He nopgKnw4YyeHo"
He HaWpoeH ONA 3TOro BelBOMOa)

+ @ (177,80 MM,68,58 Mmm): Beieog 4 (Bxog) koMnoHeHTa UL He
nogcoeuHeH.

JBKPBITE

9.4 BbiBOAbI NUTAHUSA U donarv NUTaHUS

OueHb Y4acTh MOSABJISIOTCS OIIMOKH WIH MpeaynpexXaeHuA Ha BbIBOAAX IMATAHUSA, XOTS BCE BBIITIAIUT HOPMAJIbHO, KaK Ha IIPpUMEPE
BbIIIE. DTO MMPOUCXOUT IIOTOMY, YTO B OOJILIIMHCTBE MPOCKTOB NMUTAHUE NoJaeTcs 4epe3 pa3beMbl, KOTOPLIC, CaMU 10 ceGe, HE

ABJIAKOTCA UICTOYHHUKaAMM (B OTJIMYUU OT PEryJIATOPOB, B KOTOPLIX BBIXOJ 0003HaYeH KakK ”BI)IXO)] HI/ITaHI/Iﬂ”).

Ecimi MHCTpyMEHT NPOBEPKHU 3JEKTPHUYECKHX IPABIII OOHAPYKUT LIeTlb IUTaHUsI, B KOTOPOH HET HU OJZHOTO BBIXOJA IIUTAHUS, TO

6yIL6T CO3JaHO COO6LHCHI/IC O TOM, 4YTO BBIBO/JbI, MIOJK/IIOYEHHBIC K Il&HHOfI HEIHU — HE 3aIlTMTaHBbI.

Jla6wr m306exaTh MOIOOHBIX COOOIIEHUH, HY)XHO pasMecTuth (iiar "PWR_FLAG” Ha cOOTBETCTBYIOIINI cCMMBOJ muTaHus. [1o-

CMOTpHUTE Ha CIIEAYIOMNIA IpIMep:
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PWR_FLAG PWRE_FLAG
WL

R
A

JiC &
17 Z41L 5040

1D
15 741500

Cll L

Mertku OIMMOOK UCYE3HYT MPH CIICAYIONICH MPOBEPKEe MPABUIL.

B GonbimncTBe ciy4aes, ¢piiar PWR_FLAG nomken Obith noakmou€n kK GND, Tak Kak peryjisiTopbl UMEIOT TOJIbKO BBIBOJI BHIXO/A
0003HaYeHHBIN KaK BBIXO]] TUTaHU S, a OOLIMI BRIBOJ — HeT (OH 0003HAYaeTCs1 Kak BXoJ mutanust). Takum o6pa3om, 0OIuil POBOJL

Bcerzia Oy/IeT OCTaBaThCsl HEe 3alTUTaHHBIM, €CJTU He ucroyib3oBaTh PWR_FLAG.

9.5 Hacrtpouka

Brkuagka Ilapamempsi IO3BOJISIET HACTPOUTD MPaBHJIA COEMHEHUI U YCTAHOBUTh YPOBEHb COOOICHHI (OIIMOKA WM Mpeiynpe-

JKIEHUE).
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MpoBepka anekTpudeckux npabun

ERC | MapameTphl

WMHALMaNM3WPoBaTE MO YMONYaHWK

Bxoq

BXOM.vrrenee [

BLIXOLeevenee. . NE] [syHanpaaneHHui

meywanpaenensei. | [} B TpexcTabunLHu

TpexcTabUALHb...... B 1 [——

T EEEEN .......

e onpeaenzro... | 0| o v

ST U N N NN Je——
RS 1 E U E N J ) E | ———
ompureii konnextop.... | [} | [ | W W HE N OTKpLITHIA SMATTEp
omperwiawrrrer..... | [l [@| W W HBWHAEABRNA ...
He coemuHeN..... ENENENENENENENENENENE

HEEEE

HpaBI/ma HACTpanBalOTCA HyTéM HaKaTHS JIEBOM KHOIKH MBIIIH HA KBaJpaTax MaTpullbl, HUKINICCKU r[epe61/1paﬂ BapuaHTHI: HOP-

MaJIbHO, MpeyIpekICHIE, OIMOKA.

9.6 OTUYéT NpoBepKu npasun

Eciu ormeuena omnuust "Cozaateb daitn ERC oruera”, To Oyaer co3nan U coxpanéH ¢aiin ¢ uHdopmaipeil o npoBepke MpaBui

npoeKkTupoBaHus. Pacimpenue Takux (aitioB — .erc. [lanee npuBeseH NpuMep coaepxuMoro daiina oTyéra.

Oruer ERC (C6 24 cenm 2016 11:50:12, KomupoBka UTFEFS8 )

**x%**% Sheet /
ErrType (4) : KoHOIUKT MexXOy BbIBOLAMH. CEepbe3HOCTb: NpenylnpexIcHHe
@ (256,54 mMM,83,82 MM): BeiBom Bl2 (IByHanpaBIeHHHH) XKoMHNOHeHTa U9 coemuHeH C

@ (72,39 mM,237,49 Mm) : BeiBOLm 1 (BrIXOH MUTaHMY) KoMIoHeHTa #PWRO7 (uens 41).

>> Coofmenusg ERC: 4
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nasa 10

Co3pnaHue cnucka coeauHeHUn

10.1 O630p

CIHCOK COeTMHEHNI — 3TO (paiii, ComepKauii OMMCaHNe TEKTPUIESCKUX COSTUHEHIIA MeX 1y KOMIIOHeHTaMu. B HEM HaxoxsTCs:

® HepequL KOMITIOHECHTOB.

¢ I'moGajbHbBIE COCIUHCHUA MEXKIY HIMHAMHA

CyH_[eCTByeT HECKOJIBKO CI)OpMaTOB CIIMCKa COCILHHCHI/Iﬁ. I/IHOFJIH, CIIMCOK KOMITOHEHTOB UM CIIMCOK 3KBHUIIOTCHIMAJIbHBIX CBsI3el

XPaHATCA B OTACJIbHBIX q)aﬁnax. Crcok COC,I[I/IHCHI/Iﬁ SIBJISIETCSI OCHOBOM IpH UCTIOJIL30BAHUN HpI/UIO)KeHI/Iﬁ MMPOCKTUPOBAHUS CXEM,

TaK KaK € ero MOMOIIBIO OCYIIECTBIISIETCS CBSI3b C JPYTMM ITporpaMMHbIM obecniedeHnem CAIIP:

* IIpwoxeHus TPaCCUPOBKY MEYATHBIX IUIAT.
* CHMyJIATOPBI CXEM M IEPEXOJHBIX TTPOIIECCOB.

* Kommumsarops! IIVIMC 1 apyrux nporpaMMHUpyeMbIX MUKPOCXEM.
Eeschema noaaep:kuBaeT HECKOIBKO (hOPMATOB CITUCKOB COEJUHEHUI.

¢ ®opmatr PCBNEW (nieuaTHble 1iaThl).
* ®opmatr ORCAD PCB2 (neyatHsle TUIaTHI).
* ®opmatr CADSTAR (neuatHsle miatel).

» ®opmat Spice (pa3aryHble CUMYISTOPHI).

10.2 dopmaTbl CNMNCKOB COeANHEHNN

[ -
;‘:n‘_‘
Haxwmure KHOTIKY NET

Briopan ¢opmar Pcbnew

o YTOOBI OTKPBITb AUAJIOTOBOE OKHO q)OpMPIpOBaHI/IH CIIMCKa CO€,HI/IH€HI/II7L
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Pcbnew | OrcadPCB2 | CadStar | Spice
CehopMUpoBaTL
MNapameTpel:
% OTMEHWUTE
& ®opmaT no ymonyaHnmo
HobaeuTe naaruH
WMcnonk3oBaTh UMEHa LIENER No YMONHaHN
Marn crncka Ueneii:
interf_u.net
Bribpan popmar Spice

Pcbnew | OrcadPCB2 | CadStar | Spice

NapameTphi:

DOPMAT Mo YMOAHEHI
Mpedike obozHaveHnid 'U' w 'IC ¢ "X

McnonesceaTe HomMepa LlE!'IEIFI K3k nMmeHa LLEI'\EI:'I

KoMaHOa cuMynaTopa:

Daln cnucka uenei:
interf_u.cir

3anycTUTh CUMYNATop

CchopmUpoBaTh
% OTMEHUTE

No6aeuTe NAaruH

Wcnone3eeaTts MMeHa ueneﬁ no ymon4aHuw

C nomo1pio pa3HbIX BKJIAJOK MOXHO BHIOpaTh xkenaeMslii (popmar. B ¢popmate Spice MoxkHO (popMUpOBATh CIIMCOK COEANHEHUI

C YIpOIIEHHBIMU UMeHaMH Tienield, uto aestaet SPICE-daiinb Gosee unTabeibHBIMU, UM HyMEPOBAaHHBIMU, KOTOPBIE UCIOJIb30Ba-

JICh B cTapbiX Bepcusix ¢opmata Spice. [1pu Haxaruu kHonku ChopMupoBaTh OyeT 3arporeHo uMs (paiiia Jist CucKa 1ernex.

3ameuyaHue

CDOpMVIpOBaHI/Ie crnucka coevHeHnn 0nst GonbLNX CXeM MOXET 3aHATb HECKONbKO MUHYT.

10.3 TlMpumepbl cCNUCKOB COeAUHEHUN

Hirke mokasaH IpoekT cxeMsl, ucronp3ylomuii oudnmmorexky PSPICE:
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-PSFICE .model O2MZ222 npn LbT=2001
-gnucap AC 1A IMeg + 1.2
- -PSFICE . %1 1@ 12 0.3
+P3FICE .priph ac vivouk )
+gnucap .ploe =3 vinodes! L-1,5)

1
[
z

(ST

s e I

= 13w = 13w =12 - 13w L 1
Fiz
3 I T & wOuT
[FE]
Getyz2e=
[u]
[rR] [FE} =
Qe = P
T
YIH g 1+
m
— FI@ n
E
: i
=3 =
il - -
[ [x 8 [n

ITpumep conepxumoro ¢aiiia cnucka ueneit B popmate PCBNEW:

# Eeschema Netlist Version 1.0 generee le 21/1/1997-16:51:15
(

(32E35B76 $noname C2 INF {Lib=C}

(1 0)

(2 VOUT_1)

)

(32CFC454 S$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 S$noname R5 22K {Lib=R}
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(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 Snoname 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

B ¢popmare PSPICE cniucok 1iernei BbIMISIIUT 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
C3 N-000005 0 10uF

c2 N-000009 0 1nF

R8 N-000004 0 2.2K
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Q3 /VOUT N-000009 N-000004 N-000004 Q2N2222
V2 N-000008 0 AC 0.1

c1 /VIN N-000008 1UF

\! +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
01 N-000010 /VIN N-000007 N-000007 Q2N2222

.print ac v (vout)

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

.end

10.4 3ameyaHus 0 cnucKkax coeauHeHUn

10.4.1 TMMpepoctepexeHne 06 UMEHOBaAHUN 3N1IEMEHTOB CNMCKa CoeANHEeHUM

MHO)eCTBO NPUIOXEHUIA, KOTOPBIE UCIIONB3YIOT CIIMCKH COEIMHEHUI, He TIO/IEPKUBAIOT POOesbl B UMEHAX KOMIIOHEHTOB, BbI-
BOJIOB, IIeTIe U MPOYMX JaHHbIX. 30eraiite mpoOeioB B METKaX, MOJIsSIX 0003HAYEHHU 1 3HAYCHHI KOMIIOHEHTOB WJIH X BHIBOJIOB

I obecreueHns: MaKCUMaJIbHOM COBMECTUMOCTH.

ITo Toii ke MNpUYUHE, CIICUAJIbHBIE CUMBOJIbI, OTJIMYHBIC OT JIATUHCKUX 6yKB nu HI/I(I)p, MOT'YT BbI3bIBATH HpO6HeMLI. 3aMeTbTe, 9TO

orpaHuueHue He cBs3aHHO ¢ Eeschema, oHO HyXHO 1151 TPUIOKEHNH, KOTOPBIE UCTIONB3YIOT 0COOBIN (popMmar crmcKa Heren.

10.4.2 Cnuckum coeamHeHun B chopmate PSPICE
Hns cumynstopa Pspice Hy:KHO, TOMHMO BCETro MPOYEro, BKIIOYATh B CIIMCOK COSAMHEHMI eIé 1 HeKOTOPhIe KOMaH/IHbIe CTPOKU
(PROBE, .AC, u 1.1.).

Jobas CTpPOKa TEKCTa, PACIIOJIOKEHHAdA Ha CXEME U HaUMHAMIAACs C KJII0YEBOro CjoBa -pspice Wia -gnucap 6y)]eT BCTaBJICHA

(6e3 3THX KJT0YEBHIX CJIOB) B HAYAJIO CIIMCKA TIETIeH.

Jliobast cTpoKa TeKCTa, pacroioKeHHas Ha CXeMe M HAUMHAIOIIAsICS C KJII0UEBOro CJIoBa +pspice wiv +gnucap Oyaer BcTaBjieHa

(6e3 3THX KJII0YEBHIX CJIOB) B KOHEII CITUCKA IIeTel.

3I[CCI> MMPEeACTaBJIEH IPpUMEP UCITOJIb30BAHWUA HECKOJIbKUX OJAHO-CTPOYHBIX TEKCTOBLIX oJiel u OJHOI'O MHOTI'O-CTPOYHOI'O:
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S

=3
[ 22K ]
. ke .

[ L0k |

Rz

[ 10K ]

- RL .
=

-

i —FSPICE .model Q2N2227 npn (bf=200)
| -gnucap AC dec 10 1Meg L2
—PSPICE DO Y1 10 12 0.5 - - - - - e
L 4PSPICE .print ac v(eout)
tgnucap .plot ac winodes) (- 1.5}

i A PSPICE .model MPM NPN

io.model BNPOPNEO
Wb CNProgram Filess T8 Tspicelvslibvempristandard.bjt
Lbackanno o o o

K mpumepy, ecimn Habpath criemytonmii Tect (6e3 UCIOoIb30BaHUS METOK !):

-PSPICE .PROBE

to ctpoka .PPOBE 6yzeT BcTaBiieHa B CITIUCOK COEIMHEHU.
B npenpiayIiiemM npuMepe Tpu CTPOKU ObUTH BCTABJICHBI B HAYAJIO CIIMCKA IIETIel, a JIBe — B €ro KOHell, [0 STOMY METO.y.
[pu MCcnoOTBE30BaHUM MHOTO-CTPOYHOTO TEKCTA, KITIOUEBHIE CIIOBA +PSpice WM +gnucap HYKHO YKa3bIBaTh TOJIBKO OIMH pas3:

+PSPICE .model NPN NPN
.model PNP PNP
.1ib C:\Program Files\LTC\LTspiceIV\lib\cmp\standard.bjt

.backanno

pru 3TOM 6y)ICT CO3aHO YE€ThIPE CTPOKU:

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

.backanno

Taxkxe, 3ametbTe, uto Henb GND nomkHa HazbiBatbest 0 (HOJb) Asis1 Pspice.
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10.5 [poune cbopmarthbl

Js1 popMUpOBaHus CITUCKOB COEAMHEHUI B APYTruX hopMaTax MOKHO MCIOJIb30BaTh KOHBEPTEPHI B BU/IE IVIATMHOB. DTH KOHBEP-

TEPbl aBTOMATUYECKU 3AITyCTATCA U3 Eeschema. B pasaeiie 14 JaHbl HEKOTOPLIE MOACHEHUA U IIPUMEPBI TAKUX KOHBEPTEPOB.

KonBeprep —3T0 TekcTOBBIi hailn B xIs-hopmare, XOTA MOTYT MCHOIb30BaThCS U APyrue sA3bIKU, Takue kak Python. Korpa uc-
noJsib3yercs Xls popmart, npuiioxkenue (xsltproc.exe wim xsltproc) cunTeiBaeT BpeMeHHbIN (paili, co3nanHblii Eeschema, u ¢aiin
KOHBepTepa sl CO31aHus BhIXoAHOro haiia. B nanHoM ciryvae, ¢aiin koHBepTepa (TabiMia CTHIelH) OYeHb MaJl ero JIETKO IMH-

CarTb.

10.5.1 TMMoprotoBkKka AManoroBoro oKHa

Jlo6aBUTH HOBBIN IIJIATVMH [JIsI CO3JAHMS CITMCKA COEIMHEHNI MOXKHO C TIOMOIIBI0 KHONKH ~J{00aBUTh TUIarud.”

CthopMWpOBaTE
% OTMEHWTE

OoBaEATE NNarkH

McNone30BaTL MMEHa LEnel no YMON4aHWKD

3pech MokazaHO OKHO HacTpouku TiaruHa PadsPcb:

Pcbnew | OrcadPCBZ || CadStar | Spice | PADS-PCB

CehopMUpoBaTL

MNapameTpel:

& otmenuTs
DOpMAT MO YMONHaHNKD

LobaeuTe naarvH
KoMaHga cnncka uenei:

xsltproc -0 "%0" "jusr/lib/kicad/plugins/netlist_form_pads-pcb.xsl” "%I"
= = YOanuTe nnarvH

HaumeHoBaHWe:
PADS-PCB

@ann cnncka Ueneii:

JlJ1s1 HACTPOMKU HYKHO yKa3aTb:

* HaumeHoBaHue (Hanpumep, uMs (popmara Crucka Lernen).

» Komanjy 1714 3amycka 1jaria.
ITpu popmupoBaHuM CITHCKA COETUHEHUIL:

1. Eeschema co3maet BpemeHHBIH (ailn *.tmp, Hampumep, test.tmp.

2. Eeschema 3anyckaeT MjiarvH, KOTOpbIid CUMTHIBAET test.tmp U co3/aeT test.net.
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10.5.2 ®dopmMar KOMaHOHOM CTPOKMU

Jaree npuBeIEH MpuMep, B KOTOPOM HCIONIB3yeTcs Xsltproc.exe B KauecTBe MHCTPYMEHTa IpeoOpa3zoBaHus (aiinos .xsl u netlist_form_pad

pcb.xsl B KauecTBe KOHBEpTEpa:

f:/kicad/bin/xsltproc.exe -0 % O.net f:/kicad/bin/plugins/netlist_form_pads-pcb.xsl %1

rae:
f:/kicad/bin/xsltproc.exe A tool to read and convert xsl file
-0 %0.net Output file: %O will define the output file.
f:/kicad/bin/plugins/netlist_form_pads-pcb.xsl File name converter (a sheet style, xsl format).
9%l Will be replaced by the intermediate file created by
Eeschema (*.tmp).

Jlist cxeMsl ¢ MMeHeM test.sch KomMaHIHast CTpoKa OyIeT MOCTPOeHa Tak:

f:/kicad/bin/xsltproc.exe -o test.net f:/kicad/bin/plugins/netlist_form_pads-pcb.xsl test.tmp.

10.5.3 KoHBepTep n Tabnuua ctunen (NnaruH)

ITO OYeHb MPOCTasi YaCTh MPOTrPAMMBI, IOTOMY YTO €€ 3a/laya TOJIBKO MpeoOpa3oBaTh BXOAHON TEKCTOBbIN (haiin (BpeMeHHbIH

TEKCTOBHIN (DaiiiT) B Ipyro¥ TEKCTOBBIH (haiti. Bosee Toro, n3 BpeMEHHOT0 TEKCTOBOTO (haiiyia MOKHO CO3/1aTh MepeveHb SJIEMEHTOB.

ITpu ucrosnb30BaHKy Xsltproc B KauecTBe MHCTPYMEHTA MPeoOpa30BaHusl HY)KHO CO3JaTh TOJbKO TAOJMILy CTHIICH.

10.5.4 ®opmar BpeMeHHOro channa cnucka coeauHeHumn

Cmotpure pazaen 14, 4ToObl MOMyYuTh O0JIbIIIE TOJPOOHOCTEH 0 Xsltproc, (hpopmaTe BpeMeHHOro haiiia 1 HEKOTOPBIX PUMEPOB

TaOIUI CTHIEH TSI KOHBEPTEPOB.




Eeschema 85/165

naBa 11

YepuyeHune U neyartb
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BBeneHue

Hoctyn kK 000MM KOMaH/aM, IeYaTH 1 YepUEHHsI, MOXXHO MOJIYyYUTh Yepe3 MeHio ~daiin”.

dain | MNpaBka MpocMoTp  PasmecTWTe  HacTpolkW  WMHCTPYMEHTHI
| ¥y

£ [oBaBnTe AMCT CXEMB @ @ Q Q G [Q‘ E

Cnpaeka

Hﬁ HacTpolki cTRaHWUE

Cg, MevaTh

ﬂ 3aKPLITE
T mn

INonnepxuBaioTes cienyomue Boixoansie ¢opmatsl: Postscript, PDF, SVG, DXF u HPGL. Takke, MOXHO HaIllpsIMyIo IiedaTaTb
Ha IIpUHTEpE.

11.1 OcCHOBHbIe KOMaHabl NeyaTun

YepTuTh TEKYIWMIi JIUCT

CO3JaCT OJUH (paﬁ)'[ TOJIBKO JId TEKYIICTO JIUCTA.

YepTHTh BCE JHUCTHI

MO3BOJISIET HAUEPTUTD BCIO MEPAPXUIO (110 OHOMY (aiiTy AJIs1 KakJOTO JINCTa).

11.2 Yeptutb B chopmare Postscript

STOT NapaMeTp MO3BOJIsIET co3naBarth PostScript daiinsl.
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OVpeKTopKA HazHa4YeHWA:

ftmp/ 063op...
MapameTpel CTRAHWUEL  PopMmaT OBL e HacTpoRKK
Pasmep mucTa: @® |Postscript| ToAWWHE NWHAW N0 YMONYAHUK (MM):
® dopmat cxemsl PDE 0,152 HepTUTh TEKYLLWMA ANCT
Ad Pemim
SVG
N @ Lger | YepTWTh BCE NCTHI
DXF

YepHo-bentii
HPGL 3aKphITh

HepTWTk hopMaTHYO pamky

CooblLueHWA:
CoobLueHWA:

OCwnbka: He yaoaeTcA co3naTe hain 'fusr/share/kicad/demos/interf_ufinterf_u.ps'.
Hepuerue: ftmp/interf_u.ps' OK.

duneTp: [ Bce CoXpaHuTe OTHET B ain...

B kauectBe nMeHU (hpaiiia UCHONB3YETCs UMSI JIUCTA C PACIIMPEHUEM .pS. MOKHO OTKJIIOUUTH ONUKI0 "HYepTuTh hOPMaTHYIO PAMKY ™.

10 GyzeT MoJe3Ho NpHu nocieayomeM npeodpasosannu B Encapsulated PostScript (popmat .eps) s nepegaun NoJy4eHHBIX

YyepTexker B TEKCTOBbIE pelakTOphL. ToJie coOOIIEeHH COAEPKUT CIIUCOK CO3AaHHbIX (haiisIoB.

11.3 Yeptutb B chopmare PDF

[NpEKTOPKA Ha3Ha4YeHUA:
OBzop...
MapameTpel CTpaHWUEl  DopMaT OBLWe HacTpolkK
Pasmep nucTa: Postscript  TOMLWHE AMHWW N0 YMOAYaHW (MM):
0,152 i
@® oopmat cxemsl @ [POF HepTWUTh TeKYLUWMA AncT
Ad Pexnm
5VG
N @ Uger | YepTWUTk BCE NUCTHI
DXF
YepHo-Benwii
HPGL 3aKpLITh
& YepTuTh dhopmaTHYO pamky
CooBLieHna:
CooBLeHna:
duneTp: [ Bce CoXpaHWThb OTHET B hain...

IMo3Bonsier co3naBath (haisibl yeprexei ucnons3ys opmar PDF. mst daiina o6pasyeTcsi U3 MIMEHH JIUCTA ¢ JOOABJIEHUEM pac-

nmpenus .pdf.
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11.4 Yeptutb B chopmare SVG

OVpeKTopKA HazHa4YeHWA:

MapameTphl CTPaHWULl  PopMaT
Postscript

PDF

@ [svG
DXF
HPGL

CooblLueHWA:
CooBLueHnA:

duneTp: [ Bee

0B3op...
0BlWwe HacTpolkn
ToOAWWHE AMHWAK Mo YMOAYaHW (MM):
0,152 HepTUTE TEKYLUWA AUCT
Pexiam
@ Uger | YepTWUTE BCE NNCTHI |

YepHo-Bensii
EpHO-DenkIn 33KphITh

[ YepTuTe dopmaTHY pamky

CoXpaHWTe oTHET B dain...

IMo3Bonsier co3naBath aitiibl yeprexeit ucnonb3yst popmat SVG. Nms daiina obpasyercst U3 UMEHH JIMCTa ¢ J0OaBJIEHUEM pac-

IIMPEHNs .SVg.

11.5 Yeptutb B bopmarte DXF

OVpeKTopA HasHa4YeHWA:

MapameTphl CTPaHWLUEl  PopMaT
Postscript

PDF
SVG

@ [DxF
HPGL

CooblLueHWA:
CoobLueHWA:

duneTp: [ Bee

0B3op...

0BlWe HacTpolkn
TOAWMHE AMHWAKW N0 YMOAYEHWD (MM):
HepTuTe TEKYLLWMA AMCT

Pexm
YepTWTb BCE NNCTHI
@® Ler (L8R |

YepHo-Bensii
EpHO-DenkIn 33KphITh

& YepTuTe dopmaTHYy pamky

COXpaHWTL OTYET B hain...

[No3BosieT co3gaBaTh (paiiinbl Yyeprexeil ucnons3ys popmat DXF. Mms (pafina oOpa3yercss U3 UMEHU JIUCTA ¢ T00aBJICHUEM pac-

mmpenus .dxf.
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11.6 Yeptutb B hopmarte HPGL

INo3BomsieT co3maBath (aiiisl yepTexeit ncnons3ys popmat HPGL. B atom hopmate MOXHO 3a1aTh:

* Pasmep sucra.

e Hauano KOOpAWHAT.

* TommuuHy nepa (B MM).

,HI/IZUIOFOBOC OKHO Y€PUYCHUA BBIITIAOUT KaK IIOKA3aHO Jajiee:

ﬂMpEKTpr‘Iﬂ Ha3Ha4HeHWA:

MapameTphl CTRaHMLkI
MapameTpbl HPGL

Pasmep nucTa:
DopMaT cxembl -

Ha4ano KoopauHaT
@® B nesom HuxHem yray

Mo LUeHTpY CTpaHWULbl

TonwmHa nepa (Mm):
0,483

CooblieHwna:
CoobLieHns:

®unsTp: [ Bce

QopmaT
Postscript

PDF
SVG
DXF

@® [HPGL

OBLMe HACTpoRKK
ToNWWMHE MUHWKA MO YMOAYEHWD (MM):

Pexiam
® LUser

YepHo-Benwii

B YepTuTh dhopMaTHYH pamky

CoxpaHWUTe oT4eT B daiin...

OBzop...

YepTWTh TEKYLLWA nncT

HYepTUTk BCE NUCTHI

3aKphITh

Nms daiina odpasyercst U3 MIMEHH JICTA ¢ J0OABJIEHUEM pacimpenust .plt.

11.6.1

YcraHoBKa pa3mepa nucTta

ITo ymosganmio, BeOpaH popmat cxemsl. [1pu aTOM, OyeT UCIoIb30BaH pa3Mep JICTA, YCTAHOBJICHHBIN B HACTPOMKAX CTPaHULIBL,

u maciurtad, paueiii 1. Eciu BeiOpan apyroi pasmep jmcta (A4 npu pasmepe AO win A npu pasmepe E), To maciurad Oyaer

oJj00paH TaK, YTOOBI 3aMOJTHUTh CTPAHMILY.

11.6.2 HacTtpouka cmeLL,eHns

HHH BCEX CTAHAAPTHBIX PA3MEPOB, MOXKHO MOACTPOUTH CMECIIEHUC LICHTPA YE€PTCIKA TAK TOYHO, KaK TOJIBKO 3TO BO3MOXKHO. HCHO

B TOM, 4TO IVIOTTEPHI MOTI'YT YEPTUTH UJIK OTHOCUTEILHO LHEHTPA, WJIXW OTHOCUTEJIbHO HUKHETO JIEBOI'O yIJla JIUCTA, U HCO6X0)II/IMO

3aJaTh BEPHOE CMeEIlIEeHNeE sl TPaBUIIbHOI MOCTPONKH YepTeka.

Jpyrumu ciioBamu:

b HHH IJIOTTEPOB C OHOpHOﬁ TOYKOU B HEHTPE JIMCTAa — CMEIICHUE NOJIKHO ObITD OTpULIATCJIbHBIM U PABHLIM IMOJIOBUHE pa3MeEpa

JIMCTA.
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e JI71s1 IUIOTTEPOB C ONIOPHOM TOYKOH B HIKHEM JIEBOM YIJIy — CMEIeHHE JOJDKHO ObITh paBHBIM 0.
JI1s1 yCTaHOBKY CMEILCHUS:

* BriOepure pazmep JmcTa.
* YcraHoBuTe CMEILEHUE 110 KoopAuHaTaM X 1 Y.

* TloaTBepauTe YCTAaHOBJICHHOE CMEIleHHE.

11.7 [MMeuartb Ha 6ymare

o

KomaH/a, JOCTyIHast Yepe3 KHOIKY === , [03BOJIACT MPOCMATPHBATH i CO3/1aBaTh (hailIbl IIeYaTH A1 OOBIYHOTO IIPUHTEPA.

MapameTpbl Ne4aTH: )
HacTpolky cTpaHuLbl

B4 NevaTaTte dopMaTHYyD pamky

MpocmoTp
[ MevaTs B 4epHo-benom pexume

MevaTb

JaKkpLITh

IMapametp "Tleuarath hopMaTHYIO paMKy” pa3peliaeT WiK 3arpelaer neyatb opMaTHON paMKU U OCHOBHOM HAJIIHCH.

IMapamertp "Tleyatsb B 4epHO-0JIOM pexuMe” IIEPEeBOIMT NeYaTh B MOHOX POMHBIH PEXHUM. TOT HapaMeTp, B OCHOBHOM, HY:XEH IpU
WCIIOJIb30BAaHNH YEPHO-OCIIBIX JIa3ePHBIX IIPUHTEPOB, TAK KaK L[BETa EYaTAIOTCs B IOTYTOHAX, U3-32 Yero YacTO CXeMbI CTAHOBUTCS

HC YUTaCMbIMU.
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naBa 12

MpocMmoTp 6M6NMOTEK KOMMOHEHTOB

12.1 O6was nHchopmaums o 6uUbnnoTeKkax KOMMNOHEHTOB

KoMIOHEHT — 3TO 3JIeMEeHT CXeMbl, KOTOPHIA CONEPKUT yCJIOoBHOE rpaduyeckoe odozHaueHue (YI'O), sanekTpudeckiie coequHe-
HUSI U TIOJTsA, OTpeesIsonpe KOMIOHeHT. KOMITOHEHTHI, HCMOJIb3yeMble B cxeMe, XpaHaTcs B oudnuorekax. Eeschema copepxur
MHCTPYMEHT JUTSl CO3[jaHusI OMOIMOTEK KOMIIOHEHTOB, KOTOPBIN MO3BOJISIET CO3/aBaTh HOBbIE OMOINOTEKH, 100ABIATh, YIATIATH U
nepeMenaTth KOMIOHEHTHI Mely OMOIMOTeKaMH, SKCIIOPTUPOBATh UX B (Dailibl 1 IMIIOPTUPOBATh 0OpaTHO. VIHCTPYMEHT pejakTH-

poBaHus GMOIMOTEK MTPEIOCTABIISIET POCTOM IYTh K YIpaBieHuIo daiiiamu OUOIMOTeK KOMIOHEHTOB.

12.2 0630p 6MO6NMOTEKN KOMMOHEHTOB

BubmoTeka KOMIIOHEHTOB COCTOUT M3 OJJHOTO WJIM HECKOJIbKUX KOMIIOHEHTOB. OOBIYHO, KOMITOHEHTHI OO BESANHSIOT 110 (DYHKIHO-

HaJIbLHOMY Ha3HAa4€HUIO, TUILY, u/mnm MMPONU3BOAUTEIIIO.

KoMnoHeHT cocTOuT U3:

* I'pacpuieckux 3;1eMeHTOB (JIMHUM, OKPYKHOCTEH, YT, TEKCTA U IIp.), ONPEIEIONHX ero rpadieckoe MpeAcTaBIeHue.

* BBIBOJOB, KOTOpBIE UMEIOT Kak rpadpuecKie CBOMCTBA (JIMHUS, AMHAMUYECKUI, MHBEPCHBIH, TAKTOBBIN IO 3aJHEMY (DpOHTY U
Tp.) U JIEKTPUYECKUE CBOMCTBA (BXOJ, BBIXO[], BYHAIIPABJIEHHBIN U T.J1.), KOTOPBIE UCIIOIB3YIOTCS IS POBEPKU IEKTPUIECKUX

npaBu npoexktuposanus (ERC).
* Tloneii, Takux Kak 00O3HaYEHHE, 3HAUCHNE, HA3HAYEHHOE 0CA/I0YHOE MECTO ISl IPOEKTa MeYaTHOH TUIaThl U JpyTHe.

¢ TIceBIOHMUMOB, UCIIOJIb3YEMBIX [UTsl CBSA3BIBAHMS IMOJOOHBIX KOMIIOHEHTOB, TakuxX Kak 7400 u ero ananoros 74L.S00, 74HCO00 u

7437. Bce 3TU NCEBIOHUMBI CCBUIAIOTCS K OTHOMY M TOMY K€ KOMIIOHEHTY.
JIns co3aaHus MpaBUIBHOIO KOMIIOHEHTa HEOOXOAUMO:

b Onpenenmb, COCTOMT JIM KOMIIOHEHT U3 HECKOJIbKUX YacCTeH.

b Onpe)lem/m), HUMEET JIM KOMIIOHEHT aJIbTEPHATUBHOEC HAYEPTAHUEC, TAKIKE N3BECTHOEC KAaK AOIMOJJIHUTEIbHOE 0003HaYEHHUE TI0 aec

Moprany.
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® Ha‘lepTI/ITb €ro rpa(pnqecxoe 0003HaUEHUE HCTIOJIb3YS JIMHUM, TPAMOYT'OJIbBHUKU, OKPYKHOCTH, IMOJIUTOHBbI U TEKCT.

* Jlo6GaBUTH BBIBO/IbI, BHUMATEJILHO HA3HAYAsI KAXKIOMY rpadpuieckoe MpeicTaBieHre, UMsi, HOMEp U JIEKTPUUECKUi Tl (BXOJ,

BBIXO]I, TPEXCTAOUJIbHBIN, BHIBOJI IUTAHUS U T.IL.).

° HO6aBI/ITb TNICEBJOHUMBI, €CJIIN JPYTIUE€ KOMIIOHEHTbI UMCIOT TAKOC KE 0003HAYEHHE U PacIlOJIO)KEHNE BBIBOAOB, WX YIAJIUTh UX,

€CJTH KOMITOHEHT OB CO31aH Ha OCHOBE ApPYroro.

® HO6aBI/ITb HOIMOJIHUTEJIbHBIC T10JIA, TAKUE KaK UMA NOCAAO0OYHOI0 MECTa, UCIIOJIb3yEMOTI'O IIPU MPOCKTUPOBAHUN IeYaTHOI IJ1aThl,

n/umm YCTaAaHOBUTDb UX BUIUMOCTD.

b HOKyMeHTHpOBaTb KOMIIOHECHT, HyTéM 3aIlIOJIHEHHA CTPOKU OIMUCAHMA, YKa3aHWUA CCbUIKU Ha CITPaBOYHYI0O JOKYMEHTALHIO U TIP.

* COXpaHHUTH €ro B CIPOEKTUPOBAHHON OMOJIOTEKE.

12.3 0630p penakTopa 6M6NMOTEKUN KOMMNOHEHTOB

OCHOBHOE OKHO peaaKkTopa OMOIMOTEK KOMITOHEHTOB TTOKa3aHo Hike. OHO COCTOUT U3 Tpoux MaHeJjen HWHCTPYMEHTOB IJIs1 OBICT-

pOro ocTyna K OCHOBHBIM KOMAaHZaM M MOJIs I IPOCMOTPa U peflakTHpoBaHus. Ha maHesnssx MHCTPYMEHTOB PacloJIOKEeHbl He

BC€ JOCTYIHBIE KOMaH/Ibl, OCTAJIbHBIE MOKHO HaWTH B MEHIO.

flibrary lib [Tone
@ain Mpaeka [MpocmoTp PasmecTWTe HacTpolikn Cnpaeka
DG >eiPs o ET &% Q Qo DD acTe A .
. . A
o <t °T
<« T
= 1 Q)
IS & Ny _ O
R U’ 3 ©
= D
> = 74L L
»
_P—w
»
u |
Wma MceegoHKUM HacTe KoHTyp Twn OnucaHne Knw4eesle cnoea HokymeHTaumA
74L500 OTCyTCTBYET A HopmansHo HacTk Quad nand2 TTL nand2
Z£6,51 X 8,90 Y-6,35 dx 8,90 dy-6,35 dist 10,93 MM
12.3.1 OcHOBHas NaHe/lb UHCTPYMEHTOB

OcHOBHas naHeb HUHCTPYMEHTOB, KaK 06LI‘{HO, pacnoiokkeHa B BerHCﬁ YaCTU OCHOBHOI'O OKHA YU COCTOUT U3 KOMaH/] YIIPpaBJICHUS

6H6HHOTCKOﬁ, OTMeHI)I/HOBTOpeHI/IH )IeﬁCTBHfI, MaCHITa6I/Ip0BaHI/IH 1 BBI3OBa OWAJIOrOB HaCTpOﬁKI/I KOMIIOHEHTA, KaK IIOKa3aHO

HMIKE.

W & P>t ite o) ET % @& o DD acTs A -

74LS00

&f

O
o—
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o

Save the currently selected library. The button will be disabled if no library is currently selected

or no changes to the currently selected library have been made.

Select the library to edit.

Delete a symbol from the currently selected library or any library defined by the project if no

library is currently selected.

Open the symbol library browser to select the library and symbol to edit.

Create a new symbol.

Load symbol from currently selected library for editing.

Create a new symbol from the currently loaded symbol.

Save the current symbol changes in memory. The library file is not changed.

Import one symbol from a file.

Export the current symbol to a file.

Bl gy RvE # =5

Create a new library file containing the current symbol. Note: new libraries are not automatically

added to the project.

Undo last edit.

Redo last undo.

Edit the current symbol properties.

Edit the fields of current symbol.

Test the current symbol for design errors.

Zoom in.

Zoom out.

Refresh display.

OO0 ® e3P

Zoom to fit symbol in display.
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Select the normal body style. The button is disabled if the current symbol does not have an

alternate body style.

Select the alternate body style. The button is disabled if the current symbol does not have an

alternate body style.

Unikt A

T4L500

Show the associated documentation. The button will be disabled if no documentation is defined

for the current symbol.

Select the unit to display. The drop down control will be disabled if the current symbol is not

derived from multiple units.

Select the alias. The drop down control will be disabled if the current symbol does not have any

aliases.

[

Pin editing: independent editing for pin shape and position for symbols with multiple units and

alternate symbols.

Show pin table.

12.3.2 [laHenb UHCTPYMEHTOB YEpPTEXHbIX 3/1IEMEHTOB

B@pTI/IKEU'II)HaH NnaHeJIb MTHCTPYMEHTOB, pacCroJIOKEeHHas € npaBoﬁ CTOPOHBI OCHOBHOI'O OKHA, IMO3BOJIACT pasMellaTh BCE Heo0xo0-

JUMBIC JICMECHTBI 0003HaYEHNsT KOMIIOHEHTa. B Ta6HI/ILIC HUKE TPUBCACHO OIMMCAHNC Ka)I(IIOﬁ KHOIIKH.

X

Select tool. Right-clicking with the select tool opens the context menu for the object under the cursor.
Left-clicking with the select tool displays the attributes of the object under the cursor in the message panel at
the bottom of the main window. Double-left-clicking with the select tool will open the properties dialog for

the object under the cursor.

Pin tool. Left-click to add a new pin.

Graphical text tool. Left-click to add a new graphical text item.

Rectangle tool. Left-click to begin drawing the first corner of a graphical rectangle. Left-click again to place

the opposite corner of the rectangle.

Circle tool. Left-click to begin drawing a new graphical circle from the center. Left-click again to define the

radius of the circle.

Y @ O

Arc tool. Left-click to begin drawing a new graphical arc item from the center. Left-click again to define the

first arc end point. Left-click again to define the second arc end point.
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Polygon tool. Left-click to begin drawing a new graphical polygon item in the current symbol. Left-click for

each addition polygon line. Double-left-click to complete the polygon.

Anchor tool. Left-click to set the anchor position of the symbol.

Import a symbol from a file.

olol€k U

Export the current symbol to a file.

E Delete tool. Left-click to delete an object from the current symbol.

12.3.3 [laHenb MHCTPYMEHTOB NapameTpoB

BepTI/IKaﬂbHaH IMaHeJIb THCTPYMEHTOB, PacCroJIOKEHHaA C JIEBOM CTOPOHBI OCHOBHOI'O OKHa, IMO3BOJIACT YCTAHOBUTH HEKOTOPLIC

napaMeTpbl pEJaKTUPOBAHUA. B Ta6J'[I/IHe HUXKE MPpUBEACHA Ta6J’[I/IL[a C OIIMCaHUEM Ka)K,HOfI KHOIIKH.

T Toggle grid visibility on and off.
in
Set units to inches.
mm
— Set units to millimeters.
+[}
Toggle full screen cursor on and off.

12.4 Bbibop n ynpaBneHue 6ubnuorekon

BriOpath Teky11yio GUOIMOTEKY MOXKHO C TOMOIIIBIO KHOIIKU m , KOTOpasi MOKa3bIBaeT BCE IOCTYITHbIE OMOIMOTEKH U TIO3BOJISIET
BIOpaTh OiHY M3 HuX. Korja KOMIIOHEHT 3arpyKeH WM COXPaHEH, OH OyIeT MOMelIEH B 9Ty OMOIMoTeKy. B kauecTBe MMeHH

KOMITOHEHTa B OMOIMOTEKe IPUHIUMAETCSI COIEPKUMOE ero osist “3HaveHue”.

3ameuyaHue

« CHauana Hy>Ho 3arpyantb 6ubnuoteky B Eeschema, 4tobbl NOTOM Nony4nTb LOCTYN K €€ CONEPXUMOMY.

+ ComepXvMoe Tekyle 6GMbnnoTekm MOXHO COXPaHWUTb NMOCNE BHECEHHBIX UBMEHEHUI C MOMOLLBIO KHOMKM EE n3
FNaBHOV MaHeNN UHCTPYMEHTOB.

* KOMMOHEHT MOXHO yoanntb U3 6I/I6J'II/IOTeKI/I, HaXaB Ha KHOMKY E .
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12.4.1 BbIOGOp M coOxpaHEeHNe KOMMOHEeHTa

ITpu pepakTHPOBaHUU KOMIIOHEHTA, U3MEHEHMsI, HA CAMOM JieJie, IPUMEHSIOTCS] He K KOMITIOHEHTY U3 OMOJIIMOTEKH, a K KOITUH, Pac-
OJIOKEHHOW B MaMSATH KOMITbIoTepa. JIoOble oneparuy peIak TAPOBAHKS MOKHO JIETKO OTMEHUTh. KOMITOHEHT MOXHO 3arpy3uTh

13 JIOKAJIbHON OMOJIMOTEKHU UK U3 CYHIECTBYIOLICTO KOMIIOHEHTA.

12.4.1.1 Bbl6Op KOMMOHEHTA

HpI/I HaXXaT Ha KHOIIKY [ W3 OCHOBHOM MaHeJn HWHCTPYMEHTOB, OTO6pa3I/ITCH TIEPEYECHDb JOCTYITHBIX KOMIIOHEHTOB, KOTOPBIE

MOYHO BBIOpATh U 3arpy3UTh U3 TEKYIIEH OMOIUOTEKH.

3ameuaHue

Ecnn BblﬁpaH ncesgoHUM KaKOFO-HI/IGyJJ,b KOMIMOHEHTAa, TO B 3aroyioBke OokKHa 6y,ueT nokasaHo nMsa opuUrnHanbHOro
KOMIMOHEHTa, BMECTO nceBOooHMMaA. Cnuncok ncesBOoOHMMOB BCeraa 3arpyxaetcs BMecte C KOMMNOHEHTOM U ero Mox-
HO penakTMmpoBartb. MoxHo co3natb HOBbIN KOMIMOHEHT, Bbl6paB O0OMH N3 NCeBnoOHMMOB TeKylero KoOMnoHeHTa 13

74L500 A

. I'IepBb||7| 3JIEMEHT CNncka nNcesnoHNMOB aBNseTCA OpUrnHaribHbIM KOMMNOHEHTOM.

3ameuyaHue

Takxe, HaxaTtne KHOMKn No3BONSAET 3arpy3nTb KOMMOHEHT, KOTOprI7I paHee 6bin COXpaHéH C NOMOLWbIO KHOMKN

B

12.4.1.2 CoxpaHeHue KOMIMOHEeHTa

IMocne npuMeHEHHBIX U3MEHEHHUH, KOMIIOHEHT MOXKHO COXPAHUTh B TEKYIIer OMOIMOTEKe, HOBOM OMOIMOTEKE WU SKCIIOPTUPOBATh

B (paiin pe3epBHOI Konuu.

Jl1st coxpaHeHus1 U3MEHEHHOTO KOMITOHEHTA B TEKYIed OMOIMOTEeKe, HAKMUTE E . TToxkanyiicta 3aMeThTe, YTO KOMaH/a 00-

HOBJICHUS JIMIIIb COXPAHUT U3MEHEHUA B BI)I,HCJ'ICHHOﬁ mamati. O6 3ToM HYXHO IIOMHUTH OO COXPAHECHUA OUOJIHOTEKH.

YToObl HEMOCPEICTBEHHO COXPAHUTh U3MEHEHHsI KOMITIOHEHTa B (paiisi OMOIMOTEKH, HA)KMHUTE KHOIIKY HE , KOTopas 1epes3anu-

meT CyHIeCTByIOHII/Iﬁ cpaﬁn OMOJIMOTEKY HOBBIM COIEPKUMBIM CO BCEMU U3MEHCHUSIMU.

Ecmu Hy)HO co3paTh HOBYIO OMOIMOTEKY, COZIepIKAIllyl0 TeKYIIUA KOMIIOHEHT, HaXMUTE m Byner Belman 3ampoc Ha BBOJ,

MMEHU HOBOU OUOJIMOTEKU.

3ameyaHue

HoBble 61bnmnoTekn He [OOaBNAOTCS B TEKYLMIA MPOEKT aBTOMATUYECKN.

Hy>xHo nobaensitb Bce HOBble, HE0OX0AMMbIE NS CXeMbI, BUbMoTeKM B TabnuLly 6ubnmotek NpoekTa ¢ NOMOLLbIO CO-
OTBETCTBYIOLLErO AManoroBoro okHa B Eeschema.
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B

Haxvure , 9TOOBI CO3/1aTh (Paiisl, COAEPKAIINIA TOIBKO TEKYIIHI KOMIIOHEHT. DTOT (haiit Oy/ieT CTaHIapTHOH OMOIMOTEKOH,
KOTOpast COAEPKUT BCEr0 OJMH KOMIOHEHT. Ero MOXHO MCIIOJIb30BATh [JIs1 KIMIIOPTa KOMITIOHEHTA B IPYryio OuOmoTeky. Takum

o6pa30M, KOMaH/Ia CO3J1aH1sI HOBOU OMOJIMOTEKH U KOMaH/1a 9KCIopTa, B OCHOBHOM, OAWMHAKOBBI.

12.4.1.3 [epeMelueHne KOMNOHEHTa B Apyryto 6ubnmnoreky

MO)KHO, AOCTATOYHO MPOCTO, CKONMMPOBATb KOMIIOHEHT U3 OHHOﬁ OUOIMOTEKY B APYTyI0 UCIIOJIb3Ys CIEAYIOINE KOMaH/bI:

* BrIOpaTh HCXOIHYIO OUOIHOTEKY, HAKAB KHOIIKY m

* 3arpy3urtbh KOMIIOHEHT, KOTOPBIHA HYKHO II€PEMECTUTh, Ha’KaB KHOIIKY [ . DTOT KOMIIOHEHT OyJeT MOKa3aH B 00JIacTu pe-

JaKTHPOBAHUSI.

* BriOpaTh KOHEUHYIO0 OMOIMOTEKY, HaKaB KHOIIKY m .

* CoXpaHUTb TEKYIIMIA KOMIIOHEHT B BIIEJICHHON NAMSATH HOBOM OMOIMOTEKH, HAKaB KHOIIKY w
* CoXpaHUTh KOMIIOHEHT B (paiin GUOIMOTEKH, HaKaB KHOMKY lﬁ .

12.4.1.4 OtMeHa U3MeHeHM KOMMNOHeHTa

IMpu penakTHpOBaHMM KOMITOHEHTA, W3MEHEHH 1 BHIITOJHSAIOTCS TOJIBKO Hajl pabouell KOoMuell HacTOsIIero KOMIoHeHTa 6ubmore-
K{. DTO 3HAYMUT, YTO ITOKA U3MEHEHHS HE COXPAHEHBI B TaMATH, KOMIIOHEHT MOKHO ITepe3arpy3uTh 3aHOBO, OTMEHHB, TEM CAMBIM,
BCE C/le/laHHble M3MeHeHus. Eci u3MeHeHus yxke 3anucaHbl B 1aMsTh, HO HE 3alMCcaHbl B (hailsl OMOIMOTEKH, TO BCErja MOKHO

BBIATHU U3 PeAaKTOpa U Ha4aTh 3aHOBO. Eeschema oTMeHUT Bce M3MEHEHHS.

12.5 Co3paHue KOMNOHEHTOB 6MbNMoTeku

12.5.1 Co3paHue HOBOro KOMNoOHeHTa

B

B Ka4yecTBe 3HAUEHMs ero moJjis “3HaveHue” B pefaktope cxem), npedukc odosnauenus (DA, VT, R, ...), konuuecTBo yacrei

HoBBIil KOMIIOHEHT MOXHO CO3/1aTh, HAKaB KHOIIKY . Byner 3amporeHo nms KOMIOHeHTa (3T0 UMl OyIeT MCIOIb30BaHO
(nanpumep, 7400 cocTonT U3 YETHIPEX YacTel) U, €CIIM HyKHO, JOTIOJHUTEILHOE HauepTaHre (Takke N3BECTHOE KaKk 0003HaYeHne
o e Moprany). Ecnu npedukc 0603HaueHust He ykasaH, OyIeT UCIOIb30BaHO 3HaYeHue 1o ymordanuio “U”. Bee 311 napaMeTpsl

MOXKHO II03X€ U3MEHUTD, HO, BCE XK€, JIYUlIE Cpa3dy 3adaBaTb BEPHbIC 3HAYECHUA.
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CBolcTBa KOMNOHEHTA

ODLMe HACTPORKK

MmA KoMnoHeHTa:

Kon-eo YacTeld Ha

NEW/_GATE]|

OBozHavyeHWe No YMOAY3HWKD: |y

KOpMyc: 1

Co30aTk KOMMOHEHT Kak CMMBON NUTaHWA

Bce YacTW He B3alMo3aMeHAeMEl
0bLKMe HACTPOAKH BLIBONOB
CMEeLEH1E TEKCTA BLIBOAA: an
[ NokaszaTe Homep BoiBOgA
[® MNokaszaTe WMA BLiBOaE

& VmA Buieoga BHYTPK

% OTMEHWTE |

Co30aTe OOMNonHWTeNsHoe obo3Hadvese (Mo oe Moprany)

By)leT CO311aH HOBBIII KOMIIOHEHT C YKa3aHHbBIMH BBILIC IMMapaMETpaMU U IMPEACTABJIIEH B PEAAKTOPE, KaK IOKA3aHO HUKE.

PegakTopa BubnuoTeku koMnoHeHToB:He BuwbpaHa GBubnuoTeka

Do P> Pds o

dainn  Mpaeka MpocMmoTp PasmecTwTe HacTpolkw Cnpaeka

T &% Qo

Z17,00 X635 Y-2,54

dx 6,35 dy-2,54 dist 6,84

MM

e *eUEOA LT

12.5.2 Co3paHue KOMMNOHEHTa Ha OCHOBE ApPYroro

Yacto KOMIOHEHT, KOTOPBIil HYXKHO CIEJaTh, TIOX0XK Ha OJVH U3 yXKe CYHIECTBYIOIIUX B OMOIMOTeKe. B 3TOM Cilydae jierko 3arpy-

3UTH U IOIIPABUTH CyHIeCTByIOHII/Iﬁ KOMIIOHCHT.
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* 3arpysure KOMIIOHEHT, KOTOPBIH HYKHO B3ATh 32 OCHOBY.

¢ Haxmure KHOIIKY [ WJI1 UBMEHUB €Io UMs, UCIIOJIb3Y s IETYOK npaBoﬁ KHOIIKY MBIIIIHX Ha ITOJIC 3HAYCHUA U UBMCHHUTE €TI0

TEKCT. HpI/I Ha’XaTuK KHOIIKH HyGJ'II/IpOBaHI/If{, 6y)1eT 3allpoHICHO HOBOE UM 1JI1 KOMIIOHCHTA.

* Ec/ii KOMITOHEHT UMEET TICEBIOHNMBI, OYIET MOKa3aHO COOOIIEHHE C TPETOKEHNUEM YIATUTH X W3 HOBOT'O KOMITOHEHTA, UTOObI
yCTpaHUTh KOH(IMKT B Oubsmoreke. Ecin oTka3aTbest OT 3TOro, Co3[aHre HOBOro KOMIIOHEHTa OyIeT OTMeHeHO. B 6ubnmoreke

KOMIIOHEHTOB HE MOXET OBbITh ,U,y6J'II/IKaTOB UMEH WU TIICEBJOHUMOB.

¢ BromoiHure Bce H806XOHI/IMI)IG N3MCHCHHMA B KOMIIOHCHTE.

e OOHOBHTE HOBBIII KOMIIOHEHTA B TeKyIeld OMOMMOTEeKe, HAXKaB KHOMKY E WIM COXPaHUTE €ro B HOBOW OMONMOTEeKe, Ha-

JKaB KHOIIKY m WJI1, €CJIM HY)KHO, COXPAHUTE ITOT HOBBIII KOMIIOHEHT B Apyr ol 61/16J'II/IOTCK6, BLIGpaB U1 9TOr0 APYyryto

6I/I6III/IOTCI(y C MIOMOLIbIO m " COXpaHMB B HEeE€ HOBBII KOMIIOHEHT.

» Coxpanute (paiis TeKymier OUOIMOTEKU Ha IUCKE C MTOMOIIBI0 KHOMKH Ia .

12.5.3 CBomncTBa KOMNOHEHTa

CBoricTBa KOMITOHEHTA JOJIZKHBI OBITh BHUMATEJILHO 3a/laHbl B IpoLECCE €ro Co3JaHus, nHa4ye, OHN 6yHyT YHacJI€JOBaHbI OT CKO-

IMMPOBAHHOI'O KOMIIOHEHTA. YTOOB NI3MEHUTH CBOMCTBA KOMIIOHEHTA, HA)KMUTE KHOIIKY :

KaK Ha pUCYHKe HUXKe.

cTBa gns MEW_GATE

MapameTphl | Onucadwe | MNceBgoHKUM

Obwwne

[& NokasaTb HoMep BoiBOOE
B NMokasaTs umA BLIBOA

B Vm# BoiBoga BHYTRW

1 -

Co30aTe Kak CUMBOM MATAHWA

Bce 4acTu He B3aMmMozamMeHASMbl

mMJ’Ith nocag.mecT

MmeeT pononHWTensHoe obo3HaveHe (Mo ge Moprany)

Kon-so YacTeld (Makc. gponycTuMo 64) CMelleHe No3uUMM MMEHKW BEIBOAA

40

-
-

,% OTMEHNTE @QK

Ouenb Ba’XxHO, 4TOOBI OBUIO MpaBWIbHO YKa3aHO KOJIMYECTBO yacTerd ¥ HaJIn4ue JOIMOJJHUTEJIbHOIO HAY€pTaHUA, ITIOTOMY 4TO, pe-

HAKTUPOBAHUE WJIU CO3JaHNE BBIBOJOB 3aTPOHET KaXAYI0 U3 yactei. Ecim KomuecTBo yacteit U3BMEHEHO YK€ MOCJIE CO31aHus U

PE€OAKTUPOBAHUA BBIBOAOB, TO HY’KHO JONMMOJTHUTEJIBHO 06pa6OTaTb BBIBOJIBI 1 0003HaUeHUE HOBBIX YaCTEH.

¥, Oy/IeT oKa3aHo AMAJIOroBOe OKHO,
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[Tapametpsl rpagpuueckoro xapakrepa “IlokazaTs Homep BbiBoAa” U “Tloka3are uMs BbIBOAA” ONpPENENSIOT BUAUMOCTb HOMEpPA U
MMEHH BBIBOJIOB. DTH HAJIUCU OyIyT OTOOpaXaThCs, €CIIM COOTBETCTBYIONIMI MapaMeTp otMedeH. Omniusi "VImsi BbIBOJA BHYTpU”
OIpeiesisieT MOJIOXKEHNEe UMEHH BbIBOJIA TI0 OTHOILICHHIO K ero 0003HauYeHUI0. DTa HAAIKCh OyJeT MoKa3aHa BHYTPH KOHTYpa KOM-
MIOHEHTa, eCJIM MapaMeTp oTMedeH. B TakoM ciyuae, napamerp “CMellieHre O3ULIMY UMEHH BBIBOJA” 3aJa€T CMElLIeHHe TeKCTa OT

kpas BeBoga. [Ipuemmemoe 3Hauenue ot 30 o 40 (8 1/1000 moiima).

Ha npumepe Hyke Noka3zaH KOMIIOHEHT C BBIKJIIOYEHHBIM napameTpoM “Hms BbiBoga BHYTpr”. OOpaTrTe BHUMAHHUE Ha MOJIOKEHUE

HWMEHU U HOMEpPa BbBIBOJOB.
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12.5.4 KOMMNOHEeHTbI C anbTepHaTUBHbIM HaYepTaHUeM

GO

Ecimi KoMIIOHEHT MMeeT GoJIblle YeM OfHO rpaduueckoe 0003HauUeHHe, He0OXOOUMO BEIOpaTh HyKHOE ISl eT0 PeAAKTUPOBAHMUS.

18

YT1006H! PE€AAKTUPOBATL HOPMAJIbHOE HAYEPTAHUE, HAKMUTE KHOIIKY

HacTe & v
I‘IT06I>I pe,HaKTI/IpOBaTb JOIIOJIHUTEJIBHOE Ha‘lepTaHI/Ie, HAXMUTEC KHOHKy . HCHOHLSyﬁTe y

KaK IMOKa3aHO HUKE, YTOOBI B])I6paTb HYXHYIO 4aCTb KOMIIOHEHTA I pEAAKTUPOBAHUA.
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j:}- :[}- YacTe A v | 74L500 v

= |

HYacTe B

"W YacTe C

HYacTe D
'A -

12.6 [pachuyeckune anemeHTbI

C nomompio rpapuIecKrX JIEMEHTOB CO3JAI0T KOHTYp JIeMeHTa, OHU He HeCYT HUKAKOH 3neKTprudeckor nHgpopmarmn. Cos3ma-

I0TCA C IOMOIIBIO CIACAYIOINX NTHCTPYMEHTOB:

¢ JIMHUM ¥ NOJIMIOHBI, 3a[JAI0TCS] HAYAJILHON Y KOHEYHOU TOUKaMH.
¢ [IpsMOYroibHUKY, 331a10TCS ABYMSI TPOTUBOIOJIOKHBIMU YIJIAMHU.
¢ OKpyXKHOCTH, 3a[JAI0TCSI LIEGHTPOM U PAJUYyCOM.

e Jlyru, 3a/1a10TCsI HAYAILHON M KOHEYHON TOYKAMHU JIyTH U e€ nieHTpoM. Jlyra MoxeT ObITh B mipesenax ot 0° go 180°.

BepTI/IKEU'[I)HaH MaHeJib THCTPYMEHTOB C HpaBOﬁ CTOPOHBI OCHOBHOI'O OKHa IMO3BOJIACT pa3MellaTb BCE Fpa(l)I/ILIGCKI/IC 9JICMCHTHI,

HCO6XOIII/IM]>IG JJIA TIOCTPOCHUS yCIIOBHOT'O rpa(bnqecxoro 0003HaYEHNT KOMIIOHEHTA.

12.6.1 [padomyeckne anemeHTbl B HaCTSAX U AOMONHUTENbHbIX Ha4YepPTaHUAX

Kaxaplii rpacduueckuii s1eMeHT (JIMHUSL, yra, OKPYXKHOCTb, U ITP.) MOKHO OMPeesUTh Kak OOLIMH Il BCeX YacTeil 1/uiu 10ToJI-
HUTENbHbIX HAUEPTAHUI WM OTJEJIbHBIN AJ1 JaHHOW YacTH W/WiM HauepTaHud. K mapamerpam ajieMeHTa MOXHO JIETKO MOJTy4UThb
JOCTYTI Yepe3 IIETYOK IPABOM KHOIKY MBI HA Ha HEM JIJIST BRI30Ba KOHTEKCTHOTO MeHI0. Huke TIoKka3aHO KOHTEKCTHOE MEHIO

IJId JIMHUU.
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& MepeMecTUThL NUHNKD M

?}, MepeTallMTh TOYKY KOHTYPa G

— N
45} MpasKka napameTpos kN E

_x YOANUTE NUHWK Delete ' 3
\

LewTp = 4

2 - Y — ® veennunts macwrab _
S = @ ymerswmTE MacwTab = K
O (¥ Nepepucosats £3
S Q) A8T0 macLUITa e 2

®\ Beibop macwTaba b

|_\
vecth

=% Buibop ceTkmn b

K3aKpthh
T

Takske, MOXKHO BaX[bI IENKHYTh Ha JIeMEHTe /ISl U3MEHEeHUsI ero napamerpoB. Hukxe mpuBe€H quanor HACTPOUKY dj1eMeHTa

IIOJIMI'OHA.

Noranaa CBolcTBa oTobpakeHud

Obwue

TonwmHa: p.000 (M)

ODLUMe BLIBOO,LI

B OBt oA Boex YacTell KOMNOHEHTa

OBl oA Boex Ha4epTaHWA (No ge Moprany)

CTHNbL 3aNTMBKH

® He sanneaTsb
3anveKa NepegHero NnaHa

3anueka doHa

% OTMEHWThL I @QK I

CpoiicTBa rpahuuecKoro 1eMeHTa:

e TommunHa ONpeACIIAET TOJINHY JIMHUU JIEMEHTA B TEKYIIUX €ANHUAaX U3MEPEHUA.

* ”O0umii 1st Bcex yacTeil KOMIIOHEHTa” onpe/esser, IPUHAJIEKUT JIM HAPUCOBAHHBIN rpadUuecKuil JEMEHT Kak/I0M 4acTH

KOMIIOHEHTA, COCTOAIIECTO U3 HECKOJIBKUX LIaCTefI, WJIA TOJIBKO K TeKyHIefI YacCTH.

e ”O0umit uis Bcex Hauepranuii (o ne Mopraty)” onpejiensieT, NPUHAUISKUT JIM HAPUCOBAHHBIN rpapMUeCKUil IeMEHT Kax-

JOMy 0003HaYEHHMIO KOMIIOHEHTA, COEpXKaIIero aJbTepHATUBHOE HaYePTaHUE, WM TOJbKO TEKYIEMY 0003HAUEHHIO.

e Crunem 3aJMBKU OIpeACIACTCA KaKuM 06p3.30M 6}’)16T 3aKpalleH Fpa(bl/l‘{CCKI/Iﬁ 3JIEMEHT: 0e3 3aJIMBKH, 3aJIMBKOA TMEPEaAHETO

IJIaHa, 3QJIMBKOM 3aHET0 (pOoHA.
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12.6.2 [padpnuecknm TekKct

T

OG6patuTe BHUMaHKE, YTO rpauuecKuil TEKCT — 3TO He MOoJe.

Komanna MO3BOJISIET cO3/aBaTh rpaduueckuil TekcT. OH Bcerjia OCTaéTcsl YUTaeMbIM, J1aXke KOTJa KOMIIOHEHT OTPaKEH.

12.7 KOMMNOHEHTbl U3 HECKONbKUX YacTel U C OONONIHUTENbHLIMK Hauep-
TaHUAMU

KoMIioHeHT MoXkeT UMeTh JiBa rpadpuuecKux MmpeACTaBieHus (0OBYHOE U JOTOHUTEILHOE, YaCTO Ha3biBaeMoe B YecThb e Mop-
raHa”) u/wim 6oJiee OTHOM YacTu (HapuMep, JTOTHUECKIe JIeMeHTh). HeKoTopbsle KOMITOHEHTHI MOTYT HMETh HECKOJIBKO JacTel

1 IIpU 3TOM OTJIMYATbhCA APYT OT Apyra 0003HaUYEHNEM U PAacIiOJIO)KEHUEM BbIBOJOB.

PaCCMOTpI/IM peie ¢ AByMA KOHTaKTaMH — OHO MOXKET ObITh MpEeACTaBJIE€HO KaK KOMIIOHEHT C TPEMS pa3HbIMH YaCTAMMU: KaTYIIIKU,
KOHTaKTa 1 ¥ KOHTaKTa 2. HpOCKTI/IpOBaHI/Ie KOMIIOHEHTOB, COCTOAIIMUX W3 HECKOJIbBKUX yacTed u/vim HaqepTaHHﬁ, BBITTOJIHACTCA
JO0CTAaTOYHO ruoKo. BI)IBO}.I WK 4acTh 0003HAUYEHMS MOXKET ObITh O6IHI/IM JJId BCEX JacTed Win YHUKAJIbHbIM IS TeKyHIeﬁ 4acTu,

OO0 OHU MOryT OUTh O6I.L[I/IMI/I JJId BCEX Ha‘ICpTaHI/Iﬁ WIA YHUKAJIbHBIMU TOJIBKO UIA TEKYILETO.

Ilo YMOJTYaHUI0, BBIBObI ABJIAIOTCA YHUKAJIbHBIMU IJIA KaXAOr0 Ha4Y€pTaHUA U JIA Kamnoﬁ 4acCTu, TaKk Kak HOMEpa BBIBOJOB
otinuaTcsa. Eciy BeIBOA 10KEH OBITH 06HII/IM JJ1d BCEX Ha‘{epTaHI/Iﬁ n ‘-IaCTeI;'I, €ro Hy’KHO CO3aTb BCEro JiMIlb pas, O6IJ_[I/IM JJId
BCEX yacTei u Ha‘lepTaHI/Iﬁ (O6I)I‘IHO TaK NOCTYNAlOT € BBIBOAAMU HI/ITaHI/Iﬂ). ITO0 Kacaercau Fpaq)I/I‘IeCKI/IX 3JIEMEHTOB 0003HAYEHHU S

M TEKCTa, KOTOPbIE TAKKE MOTYT OBITh OOIIMMU U151 BCeX YacTell (HO, OOBIYHO, Pa3HBIMH ISl KAXKIOrO HAYEPTAHUSI).

12.7.1 TlNpnmep KOMNOHEHTa M3 HECKOJIbKMX YacTen N C HECKOIbKMMU HaYyepTaHUAMM:

3TO NpUMep peJie, COCTOSIIEro U3 TPEX yacTeil: KOHTaKTa 1, KOHTaKkTa 2 U pene:

HapaMeTp: HE CBsI3aHHBIE BBIBOABI. MOXKHO )106aanm> WM PEAAKTUPOBATH BHIBOJbI B Ka)l()lOfI W3 YacTen OTACJIBHO 0e3 U3MEHEHUS

OCTaJIbHBIX YacTeH.

HacTe A w n*n

K72

=

&

Bce yactu He B3auMoO3aMeHSAEMBI, 3TO HYXHO yKa3aTb.
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dctBa gna RELA <1 _3PARET

OBWwKe

B Mokaszatt Homep BoiBoOa
B Mokaszats umA eeiBOaE

& VimA BriBoOa BHYTRW

3

Co30aTe Kak CUMBON MWTaHWA

MapameTpul | OnucaHWe | MceBOoHWMM | DWUALTP Nocam.MecT

MiMeeT fononHWTensHoe obo3HadeHue (no og MopraHy)

| |40

Bce 4acTW He B3aMMoZamMeHABMEl

% OTMEHWUTE | @

Kon-eo YacTeld (Makc. gonycTuMe 64) CMelleHe No3MUMM MMEHK BLIBOLA
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- RELAY_2RT_3PARTS

Ona oTiMyaercsi 0003HAUSHUEM U PACIIOIOKEHUEM BBIBOJIOB, CJIEI0OBATEILHO, HE MOXET ObITh 3aMEHEHA HU YacThIo 1, HU YacThio
2.

12.7.1.1 3nemeHTbI rpachuyeckoro o603HayeHus

Hwxe moka3aHsl CBOWCTBA rpapuyeckoro KOHTypa KOMIIOHeHTa. 13 npuMepa ¢ pene, MOKa3aHHOTO BHIIIE, TPY YAaCTH OTIMYAIOTCS
rpacuueckuM obo3HadeHueM. Cre0BaTesIbHO, KakJas 4acTb CO3[aBajlach OTAENIBHO U Y rpapuiyeckux 91€MEHTOB JOJLKEH ObITh

OTKJTIIOYEH mapametp ~OOmuii 411 Bcex YacTei KOMIIOHEeHTa .

Obwme
TonwKHa: 0,000 {rara)

ObLKWe BLIBOOLI

OBLWKIA oNA BCeX YacTel KoMMNoHeHTa

CTHNb 3a/TMBKH

@® He sanueaTs

3anvBeKka NepenHero nnaHa

3anmeka doHa

% OTMEHWUTE 4“_5 OK

- RELAY_2RT_3PART

12.8 Co3paHue U pepakTMpoBaHMe BbIBOAOB

oA

Yto0bI co31aTh ¥ JOOABUTH HOBBII BBIBOJ] HYKHO HaXaTh KHOIIKY 1. PenaktupoBaHue BceX CBOWCTB BHIBOJA BHIMOHSETCS C
[IOMOIIIBIO TBOMHOTO HIETYKA MBIIIY TI0 HEMY WM Yepe3 KOHTEKCTHOE MEHIO, UCTIOJb3Ys1 MTPABYI0 KHOMKY MBIIIA. BBIBOIBI HYKHO
CO3[1aBaTh BHUMATEIILHO, TOTOMY UTO JTI00ast OIIMOKA CKaXEeTCs, B UTOTe, Ha MMevYaTHOM Tuiate. JIo0oH, yxke 10OaBICHHBIN, BHIBO

MOXHO OTPENAKTUPOBATD, YIAJIUTh n/umm MEPEMECTUTD.
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12.8.1 O6wue cBegeHUs o BbiIBOOAX

BriBon 06beaunsier B cebe rpaduueckoe npeacrapieHne, ums u “Homep”. "Homep” BBIBOA MOXET COIEepkKATh 10 YeThipex OYKB
n/vumu tudp. YToOb! KCIOIB30BATh MHCTPYMEHT ITPOBEPKH NEKTpUUYecKuX rnpasui npoektupoanust (ERC), HyKHO Takxe KOp-
PEKTHO yKa3aTh THI BHIBOJA (BXOJI, BHIXOJ, TPEXCTAOWIBHBIN U T.11.). Eciti ke Tun ykazaH He TOYHO, pe3ysbrar npoBepku ERC B

cxeme OyIeT He BEPHBIM.
Baxwubie 3ameuanus:
* He ucnons3yiiTe mpoOessl B UMEHaX 1 HOMepax BBIBOJIOB.

* YT00BI 331aTh MMs1 BHIBOLY C 0003HAYECHNEM UHBEPCHH (TIOAYEPKHYTHIM CBEPXY), MCTIONB3YHTE CUMBOJI ~ (TWIIbAa). CrieLyomumii

CHMBOJI ~ 3aBepiuT nogayépkusanue. Hanpumep, cnoso ~FO~O Oyzer otodpaxeno kak FO O.
e Ecim umsa BbIBOJId YMEHBLIIUTHCA 1O OJHOI'O CUMBOJIA, TO BBIBOJ 6y)1eT CUUTATBCA 6e3blMéHHbIM.
* VImeHa BBIBOJIOB, HAUMHAIOIIHECS C #, 3ape3epPBUPOBAHBI JJIs1 CHMBOJIOB ITUTAHUSI.

* "Howmep” BeiBoa coctout u3 1-4 6ykB w/mimm mudp. 1,2,..9999 — nomycrumsle 3Hauenus. Al, B3, Anod, Wire u 1.1. — TOXe

AOITyCTUMBbIC 3HAYCHU .

* He nomyckaercsi HaJqu4Ke BHIBOIOB C OAMHAKOBBIMU “HOMEPAaMH™~ B OTHOM KOMITOHEHTE.

12.8.2 CBoncrtBa BbIBOAOB

odcTBa BmBoga

VIma BIBOOA: c1 Pasmep wpwudTa vMeHu: |1,016 MM
Homep BeIBOgE: |5| Pasmep wpwudTa Homepa: | 1,016 MM
OpWeHTaLNA: o|Bnpaso = fAnmka: 4,318 Hm
INEKTP.TWUM:  MaccuBHLIA =
rpadmHecknil cTunk: | = NuHua =

4

ObLWMe BeIBOOLI

OBWWMA ONA BCeX YacTeld KoMNoHeHTa

OBwwin onA Bcex Ha4vepTaHWA (Ne ge Moprany)

CBONCTEA CXeMbl

B Buoyvmen

‘% OTMEHWTE @QK

,):[I/Ia.IIOF CBOICTB BBIBOJIA ITO3BOJISIET PEOAKTUPOBATL BCE €0 ApaAMETPHI. DTOT AMAJIOT aBTOMATUYECKU OT06pa)KaCTCH py CO3AaHNU

BbIBO/JId WJIU IIpU ﬂBOﬁHOM IIEJTYKE Ha CYHIECTBYIOLIEM BbIBOJC. HaHHLIfI JUaJIor IIO3BOJIACT UBMCECHATD!
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* VIms u pa3mep TeKCTa IMEHH.

» Homep u pa3mep TekcTa Homepa.

e JInuny.

* DJIEKTPUIECKUH U I'papUIECKUI THIL.

* IIpuHAMIEKHOCTD K YACTH WM aJIbTEPHATUBHOMY HAa4epTaHHIO.

¢ BuauMocTsb.

12.8.3 ['padhmyeckoe npencrasneHue BbIBOAOB

Ha 1/1306pa>1<eH1/11/1 HHMKE IMOKa3aHbl pa3HbIE CTUJIN HAYEPTAaHUA BbIBOJA. BLI60p BHEIIHETO BHU/Ja BBIBOJA HUKAK HE OTPA3UTCA Ha €TI0

QJIEKTPUYECKOM THUIIE.

Ba BriBooa
MMA BLIBOOA: C1 Pazmep wpwudTa umeHn: (1,016 MM
Homep BhiBOOa: 5 Paamep wpwudTa Homepa: (1,016 T
OpreHTaLma: o Bnpaso - Anua: 4,318 MM
INeKTp.THN: H MaccueHLIA -
rpagwseckuit crane: [
k- MHBEpCHBIR

OBiMe BLIER 4 OuHammHecknin Bxoq,

S o e 4~ ViHBEpCHLIM QUHAMUYECKA BXog

|2~ HeraTueHkIA BXoQ

OBLIMIA 0N\ BCex = =
L £ 44 HeraTWeHLIA OUHaMWHECKWI BXOT

TETATTES THE I~ HeraTWEHLIA BeIXOM,

B MBI - TakToBLIA NO 3aaHeEMy hpoHTY
¥ He norudecknia

% OTMEHWTE Qﬂ OK

12.8.4 3neKTpuyeckuin TN BbIBOOOB

HpaBI/IJ'[I)HOG Ha3HAYCHUE IJICKTPHUYCCKOIO THUIla BaXKHO IJId MHCTPYMEHTA ITPOBEPKU ERC B cxeme. SJ'ICKTPI/I'-ICCKI/IC THUIIBI OITpeie-

JICHBI KaK:

° I[ByHaHpaBJIeHHbIﬁ — YKa3bIBA€T Ha ,HByHaHpaBJIeHHbIﬁ obMeH HaHHBIMU MEXKY BXOAOM U BBIXOJAOM (H.[I/IHa JAaHHBIX MUKPOIIPO-

Leccopa, K Ipumepy).

* TpexcraOuibHBIA — BBIXO[] C TPEMS COCTOSIHUSIMH.
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¢ TTaccuBHBII — UCHOJIb3YETCA AJIsd 0003HaUEHUS BBIBOJIOB B ITACCUBHBIX KOMIIOHCHTAX, TAKUX KaK PE3UCTOPHI, pa3bEMBbI, U T.II1.
* He OMpeACICHO — MOKET MCIIOJIb30BATLCA B ClIydae, Korja mpoBepKa ERC ne HY’XHa.

® BXO,I[ NAUTAHUA — UCHOJIb3YCTCA IJIA 0003HaYeHUSI BBIBOJIOB ITUTaHUA KOMIIOHEHTOB. BI)IBO,I[I)I IIMTaHUA aBTOMATUYCCKU COCIN-

HAIOTCS C OCTaJIbHBIMU BXOJIaMU ITUTaHUS C TAKUMU K€ MMEHAMU.
* BbIX0z MUTaHUs — UCHIONIB3YETCS 1J1s1 0003HAUEHMSI BBIXOJOB CTAOMIN3aTOPOB HAIIPSIKEHHSL.
* OTKPBITBII SMUTTEP U OTKPBITHIN KOJJIEKTOP — MOKHO KCIOJIb30BATh 1J1s1 0003HAUYECHHS! BBIXOIOB JIOTHUYECKUX JIEMEHTOB.

¢ He nojacoeanHeH — UCHOB3YETCSI KOT/1a KOMIIOHEHT COJEPKUT BBIBOJI, HE UMEIOIIMI BHY TPEHHETO MOJIKJII0UEHH S (M30JIMPOBaH).

12.8.5 [nob6anbHble cBONCTBA BbIBOOOB

MokHO U3MEHSATh IUIMHY WA pa3dMep TEKCTa UMEHU u/vnm HOMEpa BCEX BLIBOJOB Cpa3y, UCIIOJIb3Y A ITYHKTHI rJ100aJIbHBIX KOMaH[
M3 KOHTEKCTHOI'O MCHIO BbBIBOJA. H_léJ'IKHI/ITe JIEBOM KHOITKOH MBIIIIH II0 napameTpy, KOTOpLIﬁ XOTUTE UBMCHUTH U BBEJUTEC HOBOC

3HA4YE€HUE, KOTOPOC 6yIlCT MPUMCHEHO KO BCEM BbIBOJAM TEKYHIET'O KOMIIOHCHTA.

-1

1“ MNepemMecTUTeL BhIBOL, M -
/ MpaeuTe BeIBOL, E . . P A . .
‘F&; BpalyaTh BbIBOL, R »

| %'x YOanuTe BeiBOL, Delete

FnoBansHo HE Pasmep BLIBOAE ANA OCTaNbHEIX BHIBOLOB

Q wenrp F4

A

of

%

5L

—_— Q YBEAMYMTE MBCU.IT36 F1 » Paamep HOMEDZ BbIBOOE ONA CCTaNbHBIX BRIBOODE
F 1 e "W w

Paamep WMEHK BbIBOOZ ONA CCTaNbHBIX BRIBECODE

Q YMeHBLWNTE MacluTab F2

G MepepucoBaTh F3

[(?\ ABTO MaclTab Home
®\ Bribop macwTaba 3

2% Bolbop ceTku 5

K 3aKpbLITh

12.8.6 YcraHOBKa BbIBOOOB B KOMMOHEHTaX C YacTsiMU U anbTepHaTUBHbIMM HayepTaHUSA-
MU

KoMmoHeHTsI, cocTosmre N3 HECKOJIBKUX YacTed W/MIM coAepiKallie ajlbTepHATUBHbIE HAUepTaHUsl, IMEIOT HEKOTOPbIE CJIOKHO-
CTH IIpY CO3JaHUHU U PeJaKTUPOBAHNH BHIBOJIOB. BOJIBIIIMHCTBO BHIBOJIOB YCTAHABJIMBAIOTCS OT/EBHO JUIS KKIOM YacT (Tak Kak
HOMEp BBIBOJIa YHUKAJIEH JUIA KaXkIOM U3 HUX) U KaXIOTO albTEPHATMBHOTO HAUYepTaHUs (M3-3a pasinuuil B (popme u mosoxe-
Hun). CozaHue U peJak THPOBAHUE BHIBOJIOB MOXKET OBbITh YCJIOKHEHHBIM ISl KOMIIOHEHTOB, KOTOpPBIE OIHOBPEMEHHO COCTOSIT U3
HECKOJIbKMX YacTel U coAepXkaT aJlbTepHATUBHOE HauepTaHue. PeakTop OMOIMOTEK TO3BOJISIET CO3/1aBaTh BHIBOJBI ISl BCETO O/1-
HOBpeMeHHO. [To ymoryanuio, M3MeHeH!s! BbIBOJA MPUMEHSIOTCSI KO BCEM YacCTsIM CJIOXKHOTO KOMITOHEHTA M 000MX HayepTaHui,

€CJIM KOMITOHEHT COACPKUT aJIbTEPHATUBHOE HAYEPTAHUE.
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E,HI/IHCTBCHHOC HCKIIOYCHUE IIPU 3TOM — ITO I‘paq)I/I‘[CCKI/Iﬁ THUIT BbIBOJA U €I0 UMA. DT1a 3aBUCUMOCTDH OblIa YCTaHOBJICHA, YTOOBI

YHOPOCTUTH CO3AAHUE U PEAAKTUPOBAHUE BHIBOJOB B OOJIBIIIMHCTBE CJIy4acB. HaHHyIO 3aBUCMOCTb MOKHO OTKJIIOYHTH C IIOMOIIBIO

KHOIIKH1 5 W3 IJIaBHOM IaHE N HWHCTPYMEHTOB. 3ITO MO3BOIUT CO31aBaThb BBIBOJbI IJIA Ka)KﬂOﬁ YaCTU U HaY€pTaHUA OTACJIbHO.

KommnoHeHT MoeT MMeTh ABa rpadpuyeckux HayepTanus (o ae MopraHy) U IpUMEHSIThCS K KaXJOH M3 YacTed, Kak B Clydae
C JIOTMYECKUMU JieMeHTaMu. HekoTopble KOMIIOHEHTBl MOTYT COZIepKaTh YacTH ¢ PasHbIMU rpaduyecKUMU 00O3HAUSHUSAMU U
pasHbIMU BbiBoiamMu. [1o100HO mpumepy ¢ pene U3 MpeablIyIero pasjena, KOTopoe MPeACTaBIeHO TPEeMsl YacTsMU: KaTylIKO,

MEPEeKII0YAIOIIUMU KOHTaKTaMu 1 u 2.

VpaBieHre KOMIIOHEHTAMH U3 HECKOJIbKMX YacTel ¥ C HECKOJIbKMMU HauepTaHUsMH JOBOJILHO rMOKO. BhIBO/I MOXKET ObITH OOIIMM
WY YHUKQJIBHBIM JUIs1 pa3HbIX yacteid. Takxke, BBIBOJ MOKET ObITh OOIINM U151 000MX HAYEPTAHUI WM YHUKAJIbHBIMU JUIsI KAk JO0r0

13 HUX.

ITo ymonuaHuUIO, BHIBO/IBI YCTAHABIMBAIOTCS OTAEIBHO ISl KaXIOM YacTH U JUTSl KAXJ/I0r0 HAYepTaHWs, TAK KaKk MX HOMepa [Uis
KaXI0W U3 YaCTel ¥ BHENIHUI BUJ JIs KXK/I0T0 U3 HauepTaHUi pa3inuHbie. Eciv BbIBO OOIIHIA 1151 BCEX YaCTei, ero JOCTaTOYHO

YCTaHOBUTH OAWH pa3, KakK B CJIyda€ C BbIBOJaMU IMATAHUA.

Bo3bMéM 1 npuMepa BBIXOAHOM BIBOA MUKpocxeMbl 7400 — 3710 ueTsipe jorndeckux snementa MJIN-HE. Tak kak oH cocrout
13 YeThlpex yacTell 1 JByX rpapuueckux HauepTaHMH, TO Hy’)KHO YCTAHOBUTh BOCEMb YHHUKaJIbHBIX BHIXOJHBIX BBIBOZIOB JUIS1 KaXKI0-

ro. [Tpu penakrupoBanuu komnonenra 7400, B peaakrope 6ubimoTek OyaeT roka3aHa yacTb A B HOpMaJIbHOM HauepTaHuu. YToOsl

W3MEHHUTh BHEITHUMN BU AJIbTEPHATUBHOI'O HAYECPTAHU A, HY’)KHO CHavdaJla Ha HETO NEPEKIIOYUTHCA C IIOMOIIbIO KHOIIKH us3

NnaHeJin THCTPYMEHTOB. I[IIH PEOAKTUPOBAHUA HOMEPA BBIBOAOB Ka)KIIOﬁ nus3 ‘-IaCTefI, HYXHO BI)I6paTI) COOTBETCTBYIOIIYIO YaCTb C

74L500 L

ITOMOIIIbIO BBITAJAIOIIETO MEHIO

12.9 TlMonss KOMNOHEHTOB

Bce KOMITOHEHTBI OUOJIMOTEKU OMPeesIsIoTCs M0 YeThIPEM CTaHIapTHHIM moJisiM. OG03HaAUEHUE, 3HAUeHUE, TI0CAI0YHOE MECTO U
(haiin JOKyMEHTAIMH — 3TH TOJIs CO3/IAI0TCSI BCET/Ia MPH CO3IAHUH WA KOMMMPOBAHUM KOMIIOHeHTa. O0s3aTe/IbHBIME 151 3aI10J1-
HEHUs SBJISIOTCS TOJIBKO JIBa IMOJIsi — 0003HAUCHUE U 3HAUeHUe. [[J1s1 CYIIeCTBYIONHMX MOJIeH MOKHO BHI3BIBATH KOHTEKCTHOE MEHIO
C TIOMOIIBIO TIPABOY KHOIIKY MBIIIM. KOMITOHEHTHI, cofiepxkaIiyecs: B OMOMMOTeKe, OOBIYHO, COJepKaT STH YeThIpe CTaHJAPTHBIX
nosist. JlononHuTe bHbIE TOJIsA, TAKUE KaK MPOU3BOAUTEINb, KATAJIOKHBII HOMED, IIeHa U IIP. MOXKHO 100aBUTh B KOMIIOHEHT OHO-

JIMOTEKH, HO, OOBIYHO, 3TO BHITOJHAIT B PEAAKTOPE CXEM, TaK KaK IOJIst MOXKHO J00ABJISITH JIOOOMY KOMIIOHEHTY CXEMBI.

12.9.1 PepaktupoBaHue nosnen KOMMNOHEHTOB

YT0OB U3MEHUTH CYHIECTBYIOIIHXE IM0JIE, HY’KHO BbI3BATb KOHTEKCTHOE MEHIO C ITOMOIIbIO npaBoﬁ KHOIIKY MBIIIH, KaK ITOKa3aHO Ha

PHCYHKE HUKE.
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— [q:‘\ AsTo maclTab Home
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YT10OBI UBMEHUTD Iycroe mnoJe, I[O6aBI/ITb HOBO€ WIHA YOQAJIUTh OOHO U3 HUX, HCHOHLSyﬁTC I W3 TJIABHOM MaHen HWHCTPYMEHTOB,

YTOOBI OTKPBITH JUAJIOT CBOWCTB MOJIeH, KOTOPBIA MOKa3aH HUKE.

icTBa nona
Nms 3Ha4eHne Topws. BeIpaBHWBaHWE BepT. BEIpaBHNBaHWE
3HaveHne 74L500 @ LenTp @ Lerp
Mocapg.mecTo
MoKyMeHTaLwWA Bripaso Beepx
BuoMmocTe CTWNk:
MoKa3aTk @® HopmansHo
Kypcue
MNMoBepHyTE
Mony#MpHBIA
Mony#MpHBIA KYpCWB
WmMA nona:

3Ha4YeHWe MonA

U

NobaenTe none
Pazmep |1.2T0 | MM
Mosmuma no X |0.000 | MM
Mozanuyma no 'Y |-1.2?0 | MM

x OTMEHWUTE @QK

ITosst — 3TO TeKCTOBBIE CBOfICTBa, CBsI3aHHBIE ¢ KOMIIOHeHTOM. He nyTaﬁTe HX C TCKCTOM, PACIIOJIOKEHHOM Ha Fpa(l)I/I‘ICCKOM 000-

3HAYCHHWH 3TOro KOMIIOHCHTA.

Baxnbie 3amevanus:
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e M3MeHss moJjie 3HAUCHUS MOXKHO CO31aBaTb HOBbIE KOMITOHEHTBI, UCIIOJIb3Y S TeKyH.[I/Iﬁ B KauecTBe mabjioHa JJId HOBOI'O. HpI/I

COXpPaHEHNM KOMIIOHEHTA B TCKyI.L[CfI 6I/I6JII/IOTCKC, B KQY€CTBEC UMCHH 6yneT HCIIOJIb30BAHO 3HAYCHHUE U3 ITOJIA 3HAYCHUA.

* Jlnasnor peqakTHPOBaHUSA MOJIEH, MOKA3aHHBIN BbIIIE, JOJKEH HCHOIb30BAThCA IPH PEAAKTUPOBAHUM ITyCTIX MM CKPBITHIX I1O-

JIeH.

* TNocagouHoe MecTo yKa3bIBaeTCsl Kak aOCOMOTHBIN yTh, Mcnonb3ysi hopmatr LIBNAME:FPNAME, rine LIBNAME — umst 6u6-

JIMOTEKH MOCAOYHBIX MECT U3 TaOJHIIBI OMOIMOTEK (CM. pa3zaen ~“Tabmia GUOIMOTeK TOCaIOUYHBIX MECT” U3 PYKOBOJICTBA ITOJTh-

3oBatelisg Pcbnew) 1 FPNAME — nmMs nocagounoro mecrta u3 ouoanoreku LIBNAME.

12.10 CwumMmBOANbI NUTaAHUSA

CHMBOJIBI IUTAHUSI CO3JAIOTCS TAKKE KaK U OObIYHBIE KOMITOHEHTHIL. JKeatebHO MOMEIaTh X B CHELUaIbHYI0 OMOIMOTEKY, TaKYIo
Kak power.lib. CUMBOJIbI IUTAHKSI COCTOSIT U3 rpadpuuecKoro 0O03HAUCHUS M BBIBOJIA “CKPBITHIA BX0J nutanus”. OHu 00padathi-

BalOTCA TaKKE KaK 1 OCTaJIbHbIE KOMIIOHEHTBI B PEAAKTOPE CXEM. EcTb HEckobKO CYHIECTBEHHBIX MEP NPEAOCTOPOKHOCTU. Huxe

IMOKa3aH NpUMEP CUMBOJIA TUTAHUA +5V.

ower.lib [Tone

@ain  Mpaeka MNpocmoTp PasmecTWTe HacTpodkw Cnpaeka
| S BC
Dl >HsiPs o0 HT & QAR
In
-
-
e
i
Twun YacTe MpeobpazoeaTe WmaA Homep Tun Ctune BuanmMeliA OnuHa OpWeHTauna
BriBog 1 HeT +3V 1 Bxog nUuTaHWA NuHWA Het 0,000 mMm Beepx
Z15,71 X 0,00 Y 0,00 dx 0,00 dy 0,00 dist 0,00 MM

Sy eUQOH N

,HJ'[H CO3JaHUA CUMBOJIA ITUTaHUA HPHMEHHﬁTe cJeqyomue maru:

* JloGaBbTe BbIBOJ TUMa “"Bxon nutanus” ¢ uMeHeM +5V (3TO BaXHO, TaK KaK 3TO UMsI OyJeT UCIOJIB30BAHO [UIsl COSIUHEHUS C

nensio +5V), HomepoM | (3HaueHHe HOMepa He BaXHO), AinHOu 0 1 rpadudecknM ctuiem ~JIuaus”.

¢ C noMomupIo rpaduIeckux JIeMeHTOB M300pa3uTe BHEIIHHUI BH]] CUMBOJIA TUTaHKs, KaK IIOKa3aHO Ha PUCYHKE.
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¢ VcraHoBuTe TOYKY INPUBA3KU HAa BBIBOJC.
¢ 3HavyeHHe KOMIIOHEHTa — +5V.

* Obo3HaueHne KOMIoHeHTa — #+5V. TekcT 0003HAUYEHUsI HE UMEET 3HAYEHUsI, 32 UCKIIIDUYEHUEM MEPBOr0 CUMBOJIA, KOTOPBIM
00513aTeJILHO JIOJIKEH OBbITh #, YTOOBI yKa3aTh, YTO KOMIIOHEHT SIBJISIETCS CUMBOJIOM MUTAHUsL. Y CJIOBHO, KaX/Iblii KOMIIOHEHT, B
KOTOPOM I10Jie 0003HAYECHUST HAUMHACTCSA C #, He MepeaéTcs B CIIMCOK KOMITOHEHTOB MJIM CITUCOK Tiered U caMo 00O3HaUYeHMe

YCTaHAaBJIMBAE€TCA HEBU/JUMBIM.
Bonee HpOCTOf/’I €1oco6 CO3aH1A HOBOI'O0 CUMBOJIA ITUTAHUS, UCIIOJIb3YyA IlpyFOfI Kak [a0JIoH:

* 3arpys3urh CyIIECTBYIOIINI CHMBOJI TUTAHUSI.
* VI3MeHUTh M BBIBOZIA HA M1 HOBOTO CHIMBOJIA TUTAHUS.
* V3MeHUTH NOJIe 3HAYSHHUS Ha TO K€ MMsl, UTO U Y BBIBOJA, €CIIU XOTHTE, YTOOBI OHO OBLIIO TIOKA3aHO.

» CoxpaHHUTE HOBBII KOMITOHEHT.
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FnaBsa 13

LibEdit - PepakTop KOMNOHEHTOB

13.1 0630p

KommoneHT coctout u3 CJIEAYIOINX JIEMEHTOB

* I'papuyeckoe obo3HaueHMe (rpapuyeckue JIMHUU, TEKCT).
¢ BEIBOIBL.

* Tloss wiy cBsI3aHHBIN TEKCT, KOTOPHIN UCIIOJIB3YETCsl TeHEpaTOPaMHU CITUCKA LieTel U [epeyHsl 3JIEMEHTOB.

HBa I10JIA JOJIKHBI OBITh 3aII0JIHEHBI: 0003HAYeHME U 3HaueHne. Ha3zpanue JOKYMEHTAIIMU Ha KOMIIOHEHT, UM HAa3HAYECHHOI'O 110~
CaJOYHOro MeCTa 1 Ipo4une HOHH—CBO60)1HI:I, ux, B 061H€M CJIydae, MOXKHO OCTABUTb IIYCTbIMU U 3allOJIHATH IIPU NOCTPOCHUU

CXEMBI.

Ho ¢ prFOﬁ CTOPOHBI, HA3HAYCHUE JOKYMEHTAIWN IJIA JII000r0 U3 KOMIIOHEHTOB 00JIerdyaeT U3y4YeHUEC, UCIIOJIb30BAHUE U YIIpaB-

JIeHre OMOIMOTEKAMI. HOKyMCHTaL{I/IH COCTOHUT H3:

* CTpoKH KOMMEHTapusl.
* Crpoku KimoueBbIx ciioB, Takux kKak TTL CMOS NAND?2, pa3zensemMbix npodenamu.

* Vvenn npmioxeHHOro (aiina (HampuMep, IprAMep UCTIONb30BaHus Wi pdf-aiin).
Katasor no ymonganuio 1j1s1 IpAIOKEHHBIX (haiiIioB:
kicad/share/library/doc
Nim:
kicad/library/doc
B Linux:
/usr/local/kicad/share/library/doc
/usr/share/kicad/library/doc
/usr/local/share/kicad/library/doc
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KmodeBrle c10Ba ITO3BOJISIOT BbI60pO‘IHO HaXOAUTb KOMIIOHCHTbBI, B COOTBETCTBUM C PA3HbIMU KPUTCPUAMU BBI60pa. KOMMCHTapI/II/I

1 KJIIOYEBbIE CJIOBA OTOOPAXKAIOTCS B PA3HBIX MEHIO M, B YaCTHOCTH, TPU BHIOOPE KOMIIOHEHTa B OUOJIMOTEKE.

KoMIToHeHT Tak:ke UMeeT TOYKY INPUBA3KH. HOBOpOT WJIN OTPAKEHUE BBINIOJIHACTCA OTHOCUTEILHO 3TOU TOYKHU U B Iporecce pas-

MeElICHUs, OHA UCTIOJIb3YETCS B Ka4€CTBE OHOpHOﬁ. HO3TOMy, pacriojaraTb 3Ty TOUYKY INPUBA3KU HYKHO aKKYPATHO.

KoMIoHeHT MoXkeT colepxkarb ICEBIOHMMBI, T.€. SKBHUBAICHTHbIE UMEHA. DTO TO3BOJISET 3HAYMTEIBHO COKPATUTH KOJIMYECTBO
KOMIIOHEHTOB, KOTOPBIE HYKHO CO3/1aTh (HampumMep, komrnoneHTty 74L.S00 moxHO Ha3HauuTh rcesgoHnMsl 74000, 74HC00, 74HCTOO0,

).

n nociaeaHee, KOMIIOHEHTBI pACIPOCTPAHAIOTCS B OnbIMoTEKaxX (CprHHI/IpOBaHbI 110 HA3BHAYCHUIO UJIN HpOI/ISBOHI/ITe.HIO) yrnopsaao-

YEHHBIX TaK, YTOObI 00JIeryuTh paboTy C HUMHU.

13.2 YcraHOBKa TOYKU NPUBA3KU

Touka npussku umeet koopauHatsl (0,0) u oToOpakaeTcsi B BUJie CHHUX OCEl Ha JUCILIee.

@ain  Mpaeka MpocmoTp PasmecTWTe HacTpoilkw Cnpaska
. = I i : BC 4
66> is ol ET &% @ Qo QDD [wenes |-
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AL ot
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[ D
3 1 Y
2 s
(=
»
Mma MceeOoHKUM YacTe KoHTyp Twun OnucaHwe K.NW4eBkle CNoBa JokyMeHTauna
74LS00 OTCcyTeTBYET A HopmMansHo HacTe Quad nand2 TTL nand2
26,42 X 0,00 Y 0,00 dx 0,00 dy 0,00 dist 0,00 MM

TouKy NpUBSA3KK MOXHO YCTAaHOBUTb 3aHOBO, BHIOPaB i Y HakaB JIEBOM KHOIKOH MBI B TOUKe € HOBOM nosuimu. 1300-

paxeHue OyJeT aBTOMaTU4YeCKH IIePEepPUCOBAHO C HOBBIM LIEHTPOM B YKa3aHHOM TOYKE.
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13.3 [llceBOOHUMBI

IMceBnoHUM — 3TO [Ipyroe UMsi, CBSA3aHHOE C OJHUM U TeM ke KOMIIOHEHTOM Oubmoreku. KOMIOHEHTHI ¢ MOAOOHBIM PACIIONo-
JKEHUEM BBIBOJOB U rpapuueckrM 0003HAUYCHHUEM MOXKHO MPEICTABUTh KAK OIMH KOMIIOHEHT C HECKOJIbKUMU IICEBIOHUMAMH (KaK
7400 ¢ ncesponumamu 741L.S00, 74HCO0, 74L.S37).

[pumeHeHVe TICeBIOHMMOB TIO3BOJISIET CTPOUTH Tielble OubmoTeku ObicTpee. [Imoc Ko BceMy, 9TH OHOJIHMOTEKH OYAyT HAMHOTO

KOMIIaKTHee U OyAyT mpoire 3arpyxatbes B KiCad.

YroObl I3MEHUTD CITUCOK IICEBJAOHMUMOB, HYKHO BBI3BATh OKHO PEJAKTUPOBAHUS IJIABHBIX CBOWCTB C OMOIIBIO I I: I W BBIOpAThH

BKJIaZIKY IICEBAOHUMOB.

CBoldcTBa gna 74L5HE

MapameTpel | Onucadwe | MNCeBOOHWM | GUALTP Nocag.MecT

CNMCoK NCeBaoHMoB

741537

7400

TAHCTOD

74HC00 OobaBnTh
¥0oanuThe

¥nanuTe BCce

% OTMEHWThL | @gl( |

BJICCI) MOXHO IlO6aBJI}'{TI> WJIN Y JAJIATH HYKHBIC IICEBAOHUMBI. TeKy]_HI/Iﬁ TICEBJOHUM HEJIb34 YAAJINThb, [IOKA OH 3aIpyKE€H B pEAaKTOP.

YToOsI YAaJIUTh BCE IICEBAOHUMBI, HY’KHO CHA4aJ1a BbI6paTb KOpHeBOfI KOMITOHEHT. DTO HepBHﬁ KOMITIOHCHT B CITMCKE IICEBAOHNMOB

W3 BBINNAJAIOMIETO CIIMCKA Ha MaHEeJIM UHCTPYMEHTOB.

13.4 TlMons KOMNOHEeHTa

T

B Hém MNPUCYTCTBYIOT YE€THIPE CTAHAAPTHLIX MOJIA (TCKCT, CBSI3aHHBIN C KOMHOHeHTOM) 1 HACTPAUBACMbIC T1OJIb30BATCJILCKUE TTOJIA.

PenakTop moseit BHI3bIBA€TCS C TIOMOIIBI0 KHOTIKU
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icTBa nona

Mma 3Ha4eHne

IHaveHne 74L500
Mocag.mecTo

DokymeHTauma

HobaeuTe mone

FopK3. BelpaBHWBaHWE
Bneeo

® Uentp

Bripaso

ByuoMmMocTk

[’ Nokazats

MoBepHyTh

WMma nons:

3Ha4eHwe nonA
U

Pasmep 1,270
Nosuuwa no X | 0,000

Nosvuwa no Y (-1,270

% OTMEHWTE I @QK |

BepT. BEIP3BHWBAHMWE
BHu3

® LenTp
Beepx

CTWb:
{® HopmansHo
Kypcue

Mony#UpHLIA

MonyUPHEIA KypcuB

MM

MM

MM

CTaHlIapTHbIG T10JIA:

* O06o3HayeHue.

e 3HaycHUe. CO,[ICp)KPIMO@ 9TOrO IOJIA UCIIOJIB3YETCA B KAYECTBE UMEHNU KOMIIOHEHTA B OMONIMOTEKE U 3HAYEHUS 110 YMOJTYaHHMIO B

CXEME.

* IlocagouHoe mecto. 3/1ech XpaHUTCS UMsI IOCAJOYHOIO MECTA, UCIIOJIb3yEeMOro MpU NMPOEKTUPOBAHUM TevYaTHON Iuiatsl. I1pu

ucnosibzoBanuu CvPcb 17151 Ha3HAaYeHUS MTOCaJJOUHBIX MECT OHO HE OUYCHb MOJIE3HO, HO B IIPOTUBHOM CJIy4ae — HCO6XOIII/IMO.

* JlokyMeHTanus1. DTo 3ape3epBUPOBAHHOE T10JI€ U MOKA HE UCTIOJb3YETCS.

13.5 J[oKymMeHTaLusa KOMMOHEHTa

,HJ'[FI PEAAKTUPOBAHUA HH(bOpMaHPIH O KOMITOHEHTE HY)KHO OTKPbITh OKHO I'TABHBIX CBOMCTB C MOMOIIIBIO KHOIIKU I: " U BI)I6paTI>

BKJIAZIKYy OINMMCAaHUA.
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Ba gnA

MNapameTpel | ONWcaHWe | McesgoHKM | QUALTP Nocam.MecT

OnucaHwe

|

Knwoyeswe cnoea
TTL nand?2

Daln OoKyMEHTaLMN

KonWpoBaTk OOKYMEHTALUWK M3 poguTens | | MpocmoTp daidnos

,% OTMEHWTE @QK

HyxHo yOemuTbes, 4To BHIOpAH HYXHBIA NICEBIOHUM WIJIM KOPHEBOM KOMITOHEHT, TAK KaK 3TO OIMKMCAHUE YKa3bIBAETCS OT/IEJbHO
Ui Kaxaoro u3 Hux. Kxomnka “"KonupoBaTh TOKyMEHTALIMIO U3 POIUTENsT” TIO3BOJISET KOMUPOBATh MHGPOPMAIIMIO U3 KOPHEBOTO

KOMIIOHEHTA B 1TOJIA TEKYLIECTO.

13.5.1 KnroueBble cioBa KOMMNOHEHTa

KimoueBbie c10Ba MO3BOJISAIOT BECTH BHIOOPOYHBIA MOMCK KOMIIOHEHTOB, B COOTBETCTBHM C 33JaHHBIMU ITapaMeTpamMy HoKcKa (1o
(pyHKIIMOHATPHOMY Ha3HAYEHMIO, TEXHOJIOTUH U3TOTOBJICHUS U TIP. ).

Wucrpymenrt norcka B Eeschema He yyBcTBUTENIEH K peructpy. B 6nbnmorekax B OCHOBHOM HUCHOJIB3YIOTCS CIIEAYIOIIHE KITIOYeBble
cJloBa:

e CMOS TTL — 151 MUKPOCXeM CTaHIAPTHOM JIOTUKHI

* AND2 NOR3 XOR2 INV... — gna noruyeckux 31emeHToB (AND2 = snement jornueckoro U ¢ ayms Bxogamu, NOR3 =

anemeHT Jiornueckoro NJIM-HE ¢ Tpems Bxogamn).
e JKFF DFF ... — i JK wiu D tpurrepos.
* ADC, DAC, MUX, ...

* OpenCol — 151 IOTUYECKUX SJEMEHTOB C BHIXOIHBIM KACKA/IOM B BHIE TPAH3UCTOPA C OTKPHITBIM KOJUIEKTOpoM. Takum obpa-
30M, €CJIM B PEJAKTOpe CXeM B I0JIe TMOMCKa KOMIIOHEeHTa BBecTH KimoueBbie cioBa NAND?2 OpenCol, To Eeschema mokaxker

CIIMCOK KOMITOHEHTOB, KOTOPBLIEC UX COACPKAT.

13.5.2 JloKymMeHTauuns KOMMNOHEHTa

CTpOKa OITMCaHUuA (I/I KJIIOUYCBBIX CJ'[OB) 0T06pa>1<aeTc;{ B pa3HbIX ME€HIO, B YaCTHOCTH, IIpU BI)I6OPC KOMIIOHEHTA B CIIMCKE OMOIMOTEKH

# B MeHI0 ViewLib.
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Ecmu q)aﬁn AOKYMEHTAlU CYHIECTBYET, TO OH 6yIIGT JAOCTYIICH B PEAAKTOPE CXEM U3 KOHTEKCTHOI'O MEHIO, KOTOPOE OTKPBIBACTCA

C IIOMOIIBIO npaBoﬁ KHOIIKH MBIIIH.

13.5.3 Cssi3aHHbIN (pann poKymMeHTauum

VkazaH ¢ailn (ToKyMeHTaluy, IpuMepa MpuMeHeHHs), CBSI3aHHBII ¢ KoMIoHeHToM (pdf-caii, (aiia cxembl WIH Jpyroe).

13.5.4 ®unbTpbl NocapoyHbiXx Mect ans CvPcb

Mo:kHO BBECTH CITMCOK NoAXOJAIINX ITOCAJOYHBIX MECT IJ1d KOMIIOHCHTA. STOT CIHUCOK BBICTYITIA€T B KAYECTBE q)nanpa, HCIIO0JIb-

3yemoro B CvPcb [ist oToOpakeHHsI TOIbKO MOIXOIAIINX MOCATOYHBIX MeCT. Eciu cricok mycT — (pruiibTparys He TPOUCXOIHT.

CBoldcTBa gna 74L5HE

MapameTpel | Onucadwe | MceegoHum | PUALTP Nocag.MecT

Mocag.mecTa

14DIP300*

5014=

OobaBnTh
MpaenTk
¥0oanuThe

¥nanuTe BCce

% OTMEHWThL | @gl( |

JoryckaeTcst NCIOIb30BaHKEe CUMBOJIOB 00001IeHus (Macok, wild-card).

SO14* ykazbiBaer CvPcb 0T0Opa3uTh Bee MocagouHble MecTa, MMeHa KOTOpbIX HaunHaotest ¢ SO14.

B ciy4ae ¢ peaucropamu, R? mokaxeT Bce MocalouHble MeCTa ¢ UMEHEM U3 JIByX OYKB, IepBasi U3 KOTOPhIX R.
Jaree mpuMep: ¢ UCMOIb30BaHUEM (DHITBTpAIMHU 1 Oe3:

C cunbrpanmeit
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i
1 BUS1 - BUSPC : 1 Discret:R1
2 [ 47uF : discret:CP6 2 Discret:R3
3 c2 - 47pF : discret:Cl 3 Discret:R3-5
4 c3 - 47pF : discret:Cl 4 Discret:R3-LARGE_PADS
5 (o 47uF : discret:CP6 5 Discret:R4
6 c5 - 47uF : discret:CP6 6 Discret:R4-5
7 C6 - 47uF : discret:CP6 7 Discret:R4-LARGE_PADS
8 Dl - LED : discret:LEDV 8 Discret:Rs
9 D2 - LED : discret:LEDV 9 Discret:R6
10 JP1 - CONN_8X2 10 Discret:R7
11 P1 - DB25SFEMELLE : connect:DB25FC
12 R1 - 100K : discret:R3
13 R2 - 1K : discret:R3
14 R3 - 10K : discret:R3
15 R4 - 330 : discret:R3
DuneTp cnucka: R?, SMOG03, SMOB0S5, R?-=, SM1206 DUNLTP MO KNYeBkle cnosa: 10

be3 ¢gunbrpanm

o) it
1 BUS1 - BUSPC : 1 Air_Coils_SML_NEOSID:N
2 C1 - 47uF : discret:CP6 2 Air_Coils_SML_NEOSID:M
3 2 - 47pF : discret:Cl 3 Air_Coils_SML_NEOSID:N
4 €3 - 47pF : discret:Cl 4 Air_Coils_SML_NEOSID:N
5 c4 - 47uF : discret:CP6 5 Alr_Coils_SML_NEOSID:N
G s - 47uF : discret:CP6 6 Alr_Coils_SML_NEOSID:N
7 C6 - 47uF : discret:CP6 7 Alr_Coils_SML_NEOSID:N
a b1 - LED : discret:LEDV 8 Alr_Coils_SML_NEOSID:N
9 Dz - LED : discret:LEDV 9 Air_Coils_SML_NEOSID:N
10 P11 - CONN_8X2 : 16 Air Coils_SML_NEOSID:h
11 P1 - DB25SFEMELLE : connect:DB25FC 11 Air_Coils_SML_NEOSID:N
12 R1 - 100K : discret:R3 12 Alr_Coils_SML_NEOSID:N
13 R2 - 1K : discret:R3 13 Buttons_Switches_SMD:¢
14 R3 - 10K : discret:R3 14 Buttons_Switches_SMD:¢
15 R4 - 330 : discret:R3 oaEssse—
DuneTp cnucka: R?, SMOG03, SMOB0S5, R?-=, SM1206 Bes dmneTpa: 2551

13.6 Bubnuoreka CUMBOJIOB

MO3HO IOCTaTOYHO MPOCTO cO3/aTh (haii rpadMuecKux CUMBOJIOB, KOTOPBIA OYy/IET COAEPXKaTh YAaCTO UCIOJIb3YEMble CUMBOJIBL.
Onu GyayT MOJIE3HBI TIPH CO3JaHIM KOMITOHEHTOB (TPEyTroJIbHUKH, KOHTYPHI Jlorndeckux anemento U, NI, nckmoyvatoree MJIN

u T.H.), JJIS1 4€TO UX COXPAHAIOT U, B MOCIEAYIOIIEM, UCITIOJIb3YIOT.

I1u paiiibl, 10 YMOTYaHUIO, XPAHATCS B KaTaore OMOIMOTEK KOMIIOHEHTOB ¥ MMEIOT paciiupenue .syn. CUMBOJIBL HE COOMPAIOTCS

B 6I/I6J'[I/IOTCKI/I, KaK KOMITOHEHTBI, [IOTOMY 4YTO UX HE TaK MHOI'O.

13.6.1 3kcnopT (co3paHue) cumBona

o

KoMIOHEHT MOXHO 3KCIOPTHPOBATh KaK CUMBOJI C IOMOIIIBI0 HHCTPYMEHTA . Jloctatouno GyneT HaIM4Ms TONBKO rpadu-

YECKOro 0003HAYEHHS U, JXEJIaTEJIbHO, YAAJIUTh BCE BbIBOADI, €CJIN OHU €CThb.
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13.6.2 WmMnopTt cuMmBona

I/IMHOPT IIO3BOJIACT JIO6aBIIHTI) Fpa(l)I/I‘ICCKI/Ie 0003HaYEHUsA B peHaKTI/IpyeMHﬁ KoMItoHeHT. CHMBOJI 3arpyxkaercd ¢ noMoublo

KHOTIKH . 3arpysxeHHoe rpaduueckoe 0003HaUeHHE Pa3MEIIAETCsI B TOM MECTe, B KOTOPOM OBUIO CO3/IaHO MEPE IKCIIOPTOM.
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naBa 14

NMpocMoTpLUMK 6MO6NMNOTEK KOMIMTOHEHTOB
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BBeneHue

IpocMOTpIMK OMOIMOTEK KOMIIOHEHTOB TIO3BOJISIET OBICTPO MPOCMOTPETh cofiepxkuMoe OudmoTeK. OH BHI3BIBACTCS C TIOMOIIIBIO

MHCTPYMEHTA m 13 [JIABHO# NaHEIM HHCTPYMEHTOB, BLIOOpOM TyHKTa “TIpocMoTpiiuk 6ubinorek” u3 MeHio “Bun” uim 1Boii-

HBIM IIEJTYKOM [0 U300paKeHUI0 KOMIIOHEHTA B uajiore "BpiOOp KOMIIOHEHTa”.

Brifop komnoHedHTa (zarpukedHo 118 anemedHToB)

v

DUALTP:

-- WcTopuAa --

interf_u-cache
interf_u_schlib

power
TAHC245

2 - — 18
=N Bif—=—> McepooHum 7415245
—2—1 5 B
e BZ—re—
e [ B3—L2—
P - I pol 14 .
OL;-@ ﬂ BgL
s L s
= 7 B7—t

1
e
19 A g

T TLUHLIWE

,% OTMEHWTL

Dok
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141 [naBHOe OKHO

OBzop Bubnuoteru [fusrdsharedkicad/demos/interf_u/interf_u_schlib. libl

®aiin  lMpocmoTp Cnpaeka
0P « » & QR
power 7405245
interf_u-cache 7415541
7415688
BUSPC
C
CAPAPOL
CONN_8X2
CP
CRYSTAL
DB25
EPG00
GND
LED
PWR_FLAG
R
RR9
Wi
HacTe MceanoHKM OonucaHwe KnoYeesle cnoBa
7415245 T4HCZ245
Z2,26 X-24,13 Y 0,00 dx -24,13 dy 0,00 dist 24,13 PP

YToObl MPOCMOTPETH CONCPKUMOE HYKHOM OMOIMOTEKH, HY)KHO BHIOpaTh €€ B IEpBOi KOJIOHKE ciieBa. JoCcTynHble KOMIIOHEHTH

OyayT MOKa3aHbl BO BTOPOi KOJIOHKE, I'le MOKHO BBIOpaTh HYKHBI KOMIIOHEHT A IIPOCMOTpA.
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OBzop BubnuoTteku [fusrisharelkicad/demos/ interf_u/interf_u_schlib.libl
@ain  lMpocMmoTp  CnpaBka

UH « A eR
interf_u_schlib

power 74L5245

interf_u-cache 7415541
7415688
BUSPC
C
CAPAPOL
COMMN_8X2
CP
CRYSTAL
DE23
EP&00
GND S

LED eI g

PWR_FLAG CThoARC2es

R o

RR9

LY
HacTe [McepnoHKM OnvcaHue KNHYeBLle CNoBa
7415245 T4HC245

£2,26 X11,43 Y -19.05 dx 11.43 dy-19,05 dist 22,22 M

14.2 BepxHSs naHeNb UHCTPYMEHTOB NMPOCMOTPLLUKA KOMMOHEHTOB 6U16-
NINOTEKM

BerHF[H MaHeJib THCTPYMEHTOB ITPOCMOTPIIUKA OMOJIMOTEKY KOMIIOHEHTOB MOKA3aHa HILKE.

> «@ » & @ ¢ @R T unita = |

HOCTyHHI)I CJIeyromnue KOMaHabl:

Selection of the desired library which can be also selected in the displayed list.

Selection of the symbol which can be also selected in the displayed list.

Display previous symbol.

Display next symbol.

G)\ G Zoom tools.

JaNSHL A NRAL-
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DD

Selection of the representation (normal or converted) if exist.

unit A = Selection of the unit for symbols that contain multiple units.
FOF
L.
i If it exist, display the associated documents. Exists only when called by the place symbol dialog

frame from Eeschema.

Close the browser and place the selected symbol in Eeschema. This icon is only displayed when

browser has been called from Eeschema (double click on a symbol in the component chooser).
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FnaBa 15

Co3paHue CNUCKOB LLenen U nepevyHen ane-
MEHTOB B pa3/IM4yHbIX chopmaTax

15.1 [lpomeXxyTouHbIn cpann cnucka ueneu

Hepe‘-{HI/I SJICMEHTOB U CIIMCKH L[el'[eﬁ MOJKHO CO31aBaTh U3 MPOMEKYTOYHOI'O (1)a1‘7ma CIIMCKa L[el'[efI, KOTOprfI CO3HAET Eeschema.

10T (pailyl NOCTPOEH ¢ NpMMEHeHHeM cuHTakcruca XML 1 HasbiBaeTcst MpoMekyTOUHBIM. OH COIepXKUT B cebe GOJIbIIoe Komye-
CTBO JAaHHBIX O NEYaTHOM IUIaTe H, OJarofapsi STOMy, MOKeT ObITh MCIIOJIb30BaH ISl MOCTIEAYIOIEero npeoOpa3oBaHys B IIepeYeHb

3JIeMEHTOB Wi (paiia gpyroro popmara.

B zaBucumoctu or BBIXOJHOI'O Cl)OpMaTa (nepequL 9JIEMCHTOB HJIM CITMCOK ueneﬁ), 6y}1yT HCIIOJIb30BATbCA PA3JINYIHBbIC obacTu

MIPOMEKYTOYHOTO (paiiia, IpH reHeparyu.
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15.1.1 T[pumep cxembl

VCC
[o]
WCT
PWR_FLAG
VCC =T
= +
L 2 5 uzg 5 SIG_QUT
5 [z _sie_our U1A &
—
- 741504 o | g
1 ~d
m ! TRLS 74
cp

PWR_FLAG

15.1.2 [Mpumep npomexyTouyHoro doawnna cnucka uenen

[pomexyTounslii (afin criucka nerneil (B popmare XML), cCOOTBETCTBYIOIIMI MTPUBEIEHHON BHIIIIE CXeMe, TIOKa3aH Jajee.

<?xml version="1.0" encoding="utf-8"7?>
<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>
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<libsource 1lib="74xx"” part="74LS04”/>
<sheetpath names="/"” tstamps="/"/>
<tstamp>4C6E20A6</tstamp>
</comp>
<comp ref="C1l"”>
<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>Cl-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>
<fp>R?-*</fp>
<fp>SM1206</fp>
</footprints>
<fields>
<field name="Reference”>R</field>
<field name="Value”>R</field>
</fields>

<pins>
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<pin num="1" name="~

<pin num="2" name="~

</pins>
</libpart

>

”

type="passive” />

”

type="passive” />

<libpart lib="conn” part="CONN_4">

<description>Symbole general de connecteur</description>

<fields

>

<field name="Reference”>P</field>

<field name="Value”>CONN_4</field>

</fields>
<pins>
<pin num="1"
<pin num="2"
<pin num="3"
<pin num="4"
</pins>
</libpart>

—_r

name="P1” type="passive”/>
name="P2"” type="passive”/>
name="P3” type="passive”/>

name="P4” type="passive”/>

<libpart 1lib="74xx" part="74LS04”>

<description>Hex Inverseur</description>

<fields

>

<field name="Reference”>U</field>

<field name="Value”>74LS04</field>

</fields>
<pins>
<pin num="1"
<pin num="2"
<pin num="3"
<pin num="4"
<pin num="5"
<pin num="6"
<pin num="7"
<pin num="8"
<pin num="9”
<pin num="10"
<pin num="11"
<pin num="12"
<pin num="13"
<pin num="14"
</pins>
</libpart>

name="~" type="input”/>

name="~" type="output”/>
name="~" type="input”/>
name="~" type="output”/>
name="~" type="input”/>

name="~" type="output”/>

name="GND” type="power_in”/>

”

name="~" type="output”/>

name="~" type="input”/>
name="~" type="output”/>
name="~" type="input”/>

name="~" type="output”/>
p— )

name="~" type="input”/>

name="VCC” type="power_in”/>

<libpart 1lib="74xx"” part="74LS74">

<description>Dual D FlipFlop, Set &amp; Reset</description>

<docs>74xx/74hc_hct74.pdf</docs>

<fields

>

<field name="Reference”>U</field>
<field name="Value”>74LS74</field>
</fields>

<pins>
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Eeschema
<pin num="1" name="Cd” type="input”/>
<pin num="2" name="D" type="input”/>
<pin num="3" name="Cp” type="input”/>
<pin num="4" name="Sd” type="input”/>
<pin num="5" name="Q"” type="output”/>
<pin num="6" name="~Q” type="output”/>
<pin num="7" name="GND” type="power_in”"/>
<pin num="8" name="~Q"” type="output”/>
<pin num="9” name="Q” type="output”/>
<pin num="10" name="Sd” type="input”/>
<pin num="11" name="Cp” type="input”/>
<pin num="12" name="D" type="input”/>
<pin num="13" name="Cd” type="input”/>
<pin num="14"
</pins>
</libpart>
</libparts>
<libraries>

name="VCC” type="power_in”"/>

<library logical="device”>

<uri>F:\kicad\share\library\device.lib</uri>

</librar

y>

<library logical="conn”>
<uri>F:\kicad\share\library\conn

</library>

<library logical="74xx">
<uri>F:\kicad\share\library\74xx

</library>

</libraries>

<nets>

<net code="1" name="GND"”>
<node ref="Ul1" pin="7"/>
<node ref="Cl” 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="Ul” 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="Ul1" pin="2"/>

.lib</uri>

.lib</uri>
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<node ref="U2" pin="3"/>

</net>

<net code="5" name="/SIG_OUT”>
<node ref="P1” pin="2"/>
<node ref="U2" pin="5"/>
<node ref="U2" pin="2"/>

</net>

<net code="6" name="/CLOCK_IN">
<node ref="R1” pin="2"/>
<node ref="Cl” pin="1"/>
<node ref="Ul1" pin="1"/>
<node ref="P1” pin="3"/>

</net>

</nets>

</export>

15.2 [peobpa3oBaHue cnucka uenen B gpyron cdoopmar

[Tpumensis crieHapum MpeoOpa3oBaHUsl, MOKHO M3 TPOMEKYTOYHOTO (paiiyia CIMCKa 1ernel Moy YUTh YIPOIEHHBIN CIIUCOK eTie
WM TIepeYeHb 3JIeMEeHTOB. Tak Kak BBHIMOJIHSACTCS TPeo0pa3oBaHue U3 TEKCTOBOro haiijia B TEKCTOBBIM, TO CLIEHAPHUI AJIs1 TIPE00-

pa3oBaHMsI MOXKHO COCTaBHTb Ha si3bikax Python, XSLT uium mo6om npyrom, ymeromem padorats ¢ XML naHHBIMU.

XSLT cam 1o cebe nmoctpoen Ha cunTakcuce XML u ouens ynoden s pabotel ¢ XML-daiiamu. CyiecTByeT GecruiaTHOe pH-
JIOXeHue xsltproc, KOTOPOE MOKHO 3arpy3uTh U YCTaHOBUTS. I1puiiokeHue Xsltproc MOKHO MCIOJIb30BATh JUIs CYUTHIBAHMUS ITPOMe-
’KYTOUHOTO (paiinia crivicka renei B popmare XML, mpuMeHUTH CLieHapHid 17151 IpeoOpa30BaHuUsI IOJTyYeHHBIX JAHHBIX U COXPaHUTh
pe3yJIbTaT B BHIXOHOM (haiii. Mcnonb3oBanue xsltproc TpeOyer HanmcaHus cueHapus Ha si3bike XSLT. Beck mpouecc npeotpazo-

BaHUsI KOHTposupyeT Eeschema, HyKHO JIMIIb OAWMH pa3 HACTPOUTH €€ s 3arrycKa xsltproc.

15.3 OcHoBbl XSLT

JokymeHT, o0bscHsonmil npeodpazoBanust XSL (XSLT - XSL Transformations), JocTyreH 31ech:

http://www.w3.org/TR/xslt

15.3.1 CospaHue cnucka uenen B hopmare Pads-Pcb
dopmar pads-pcb cocTouT U3 ABYX YacTen.

¢ Cnmcka 1mocagoyHbIX MECT.

¢ Criucka coeTMHeHUI: KOHTaKTHbIE TUIOIIAAKHU CIPYIIITMPOBAHBI IO UMEHAM IeTIeH.

Cpasy moj 3TiM, MOKa3aH CIieHapuii 1151 peodpa30BaHusl TPOMEKYTOYHOTO CIMCKa Liered B (ait B (popmate pads-peb:
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<?xml version="1.0" encoding="IS0-8859-1"7?>

<!--XSL style sheet to Eeschema Generic Netlist Format to PADS netlist format
Copyright (C) 2010, SoftPLC Corporation.
GPL v2.

How to use:

https://lists.launchpad.net/kicad-developers/msg05157.html

<!DOCTYPE xsl:stylesheet [
<!ENTITY 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="Qref”/>
<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”>
<!-- 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 != "' ">
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<xsl:value-of select="@name”/>
</xsl:when>
<xsl:otherwise>
<xsl:text>N-</xsl:text>
<xsl:value-of select="Qcode”/>
</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>

<xsl:value-of select="Qref”/>

<xsl:text>.</xsl:text>

<xsl:value-of select="@pin”/>

<xsl:text>&nl;</xsl:text>

</xsl:template>

</xsl:stylesheet>

A 3J1eCh, TIOKA3aHO COMEPKUMOE BBIXOHOTO (haitia B hopmate pads-pcb mnocie padoTs xsltproc:

*PADS-PCB*

*PART*

P1
U2
Ul
C1
R1

unknown

unknown

unknown

unknown

unknown

*NET*

*SIGNAL*
Ul.
€,
u2.
P1.
*SIGNAL*
R1.
Ul.
U2.
U2.
U2.
P1.
*SIGNAL*
Ul.
u2.

9
2
7
4

1
14
4
1
14
1

2
3

GND

vCC

N-4
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*SIGNAL* /SIG_OUT
P1.2

U2.5

U2.2

*SIGNAL* /CLOCK_IN
R1.2

c1.1
Ul.1
P1.3

*END*

KomanpHast cTpoka jisi 3aIycKa 3Toro npeoopa3oBaHus:

kicad\\bin\\xsltproc.exe -o test.net kicad\\bin\\plugins\\netlist_form_pads-pcb.xsl test. <
tmp

15.3.2 CospaHue cnucka uenen B chopmarte Cadstar
dopmar Cadstar COCTOUT U3 ABYX YacTeM.

¢ Cnmcka 1mocagoyHbIX MECT.

¢ Crmucka COG,I[I/IHGHI/Iﬁl KOHTAKTHBIC IVIOIAAKHA CrPpyHIIMPOBAHBI [I0 UMEHAM HeHCﬁ.

Hanee mokaszan a1 ClieHapus [J1s1 BHITIOJHEHUST HEOOXOJUMBIX IPeoOpa30BaHMIA:

<?xml version="1.0"” encoding="IS0-8859-1"7?>

<!--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.

<!DOCTYPE xsl:stylesheet [
<!ENTITY nl "&#xd;&#xa;”> <!--new line CR, LF —-—>

<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>
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<xsl:apply-templates select="nets/net”/> <!-- 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="Qref”/>
<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”>
<!-- nets are output only if there is more than one pin in net -->
<xsl:if test="count (node)>1">
<xsl:variable name="netname”>
<xsl:text>"</xsl:text>
<xsl:choose>
<xsl:when test = "@name != '’" ">
<xsl:value-of select="@name”/>
</xsl:when>
<xsl:otherwise>

<xsl:text>N-</xsl:text>
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<xsl:value-of select="Qcode”/>

</xsl:otherwise>

</xsl:choose>

<xsl:text>"&nl;</xsl:text>

</xsl:variable>

<xsl:apply-templates select="node” mode="first”/>

<xsl:value-of select="$netname”/>

<xsl:apply-templates select="node” mode="others”/>
</xsl:if>

</xsl:template>

<!—— for each node ——>

<xsl:template match="node” mode="first”>
<xsl:if test="position()=1">

<xsl:text>.ADD_TER </xsl:text>

<xsl:value-of select="@ref”/>
<xsl:text>.</xsl:text>
<xsl:value-of select="@pin”/>
<xsl:text> </xsl:text>
</xsl:if>

</xsl:template>

<xsl:template match="node” mode="others”>
<xsl:choose>
<xsl:when test='position()=1">
</xsl:when>
<xsl:when test='position()=2'>
<xsl:text>.TER </xsl:text>
</xsl:when>
<xsl:otherwise>
<xsl:text> </xsl:text>
</xsl:otherwise>
</xsl:choose>
<xsl:if test="position()>1">
<xsl:value—-of select="Qref”/>
<xsl:text>.</xsl:text>
<xsl:value-of select="Qpin”/>
<xsl:text>&nl;</xsl:text>
</xsl:if>

</xsl:template>

</xsl:stylesheet>

9T0 BBIXOHOI (paiin B popmare Cadstar.

.HEA
.TIM 21/08/2010 08:12:08
.APP "eeschema (2010-08-09 BZR 2439)-unstable”
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.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 Cl.2

Uuz2.7

Pl1.4
.ADD_TER R1.1 "VCC”

.TER Ul.14
U2.4
U2.1
U2.14
P1.1
.ADD_TER U1.2 "N-4"
.TER U2.3
.ADD_TER P1.2 ”/SIG_OUT”
.TER U2.5
U2.2
.ADD_TER R1.2 ”/CLOCK_IN”
.TER c1.1
Ul.1
P1.3
.END

15.3.3 CospaHue cnucka uenen B popmate OrcadPCB2

toT Cl)OpMaT HUMEET TOJIbKO OJHY YacCTb, KOTOpasd sABJIACTCA CIIMCKOM IOCAJOYHBIX MECT. Kaxnoe mocamoyHoe Mecto COAEPKUT

NEepeUCHb €0 KOHTAKTHBIX IJIOMAA0K € YKa3aHUEM MOJICOeIMHEHHBIX uenefl.

3neck pUBEAEH CIICHAPUH [T BBITIOHEHUST HEOOXOIMMBIX TIPe0Opa30BaHMIA:

<?xml version="1.0" encoding="IS0-8859-1"7?>

<!--XSL style sheet to Eeschema Generic Netlist Format to CADSTAR netlist format
Copyright (C) 2010, SoftPLC Corporation.
GPL v2.

How to use:

https://lists.launchpad.net/kicad-developers/msg05157.html

<!DOCTYPE xsl:stylesheet [
<!ENTITY nl ”"&#xd;&#xa;”> <!--new line CR, LF ——>

1>




Eeschema 138 /165

<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform”>

<xsl:output method="text” omit-xml-declaration="yes” indent="no”/>

Ll==
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>)&nl; *&nl;</xsl:text>

</xsl:template>

Kl==

Generate id in header like "eeschema (2010-08-17 BZR 2450)-unstable”
——>
<xsl:template match="tool”>

<xsl:apply-templates/>

</xsl:template>

<!—-

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>

<!—-
This template read each component
(path = /export/components/comp)
creates lines:
( 3EBF7DBD $noname Ul 74LS125
pin list
)
and calls ”"create_pin_list” template to build the pin list
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<xsl:template match="comp”>
<xsl:text> ( </xsl:text>
<xsl:choose>
<xsl:when test = "tstamp != "' ">
<xsl:apply-templates select="tstamp”/>
</xsl:when>
<xsl:otherwise>
<xsl:text>00000000</xsl:text>
</xsl:otherwise>
</xsl:choose>
<xsl:text> </xsl:text>
<xsl:choose>
<xsl:when test = "footprint != "’ ”>
<xsl:apply-templates select="footprint”/>
</xsl:when>
<xsl:otherwise>
<xsl:text>$noname</xsl:text>
</xsl:otherwise>
</xsl:choose>
<xsl:text> </xsl:text>
<xsl:value—of select="Qref”/>
<xsl:text> </xsl:text>
<xsl:choose>
<xsl:when test = "value != '" ">
<xsl:apply-templates select="value”/>
</xsl:when>
<xsl:otherwise>
<xsl:text>"~"</xsl:text>
</xsl:otherwise>
</xsl:choose>
<xsl:text>&nl;</xsl:text>

<xsl:call-template name="Search_pin_list” >

<xsl:with-param name="cmplib_id” select="1libsource/@part”/>

<xsl:with-param name="cmp_ref” select="Q@ref”/>
</xsl:call-template>
<xsl:text> )&nl;</xsl:text>

</xsl:template>

gl=

This template search for a given lib component description in list

lib component descriptions are in /export/libparts,

and each description start at ./libpart

We search here for the list of pins of the given component

This template has 2 parameters:

"cmplib_id” (reference in libparts)

"cmp_ref” (schematic reference of the given component)

—-—>

<xsl:template name="Search_pin_list” >
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<xsl:param name="cmplib_id” select="0" />
<xsl:param name="cmp_ref” select="0" />
<xsl:for-each select="/export/libparts/libpart”>
<xsl:if test = "@part = $cmplib_id ”>
<xsl:apply-templates name="build_pin_list”
<xsl:with-param name="cmp_ref” select="
</xsl:apply-templates>
</xsl:if>
</xsl:for-each>

</xsl:template>

<! —
This template writes the pin list of a component
from the pin list of the library description
The pin list from library description is something like
<pins>
<pin num="1" type="passive”/>
<pin num="2" type="passive”/>
</pins>
Output pin list is ( <pin num> <net name> )
something like
(1 vece)
( 2 GND )
——>
<xsl:template name="build_pin_list” match="pin”>

<xsl:param name="cmp_ref” select="0" />

<!-- write pin numner and separator —-—>
<xsl:text> ( </xsl:text>
<xsl:value-of select="@num”/>

<xsl:text> </xsl:text>

<!-— search net name in nets section and write it: —-—>
<xsl:variable name="pinNum” select="Q@num” />

<xsl:for—-each select="/export/nets/net”>

select="pins/pin”>

Scmp_ref” />

<!-- net name is output only if there is more than one pin in net

else use "?” as net name, so count items in this net

—-—>

—_n —_n

<xsl:variable name="pinCnt” select="count (node)” />

<xsl:apply-templates name="Search_pin_netname” select="node”>

<xsl:with-param name="cmp_ref” select="S$cmp_ref”/>

<xsl:with-param name="pin_cnt_in_net” select="$pinCnt”/>

<xsl:with-param name="pin_num”> <xsl:value-of select="S$pinNum”/>

</xsl:with-param>
</xsl:apply-templates>

</xsl:for-each>
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<!-— close line —-—>
<xsl:text> )&nl;</xsl:text>

</xsl:template>

Kl ==
This template writes the pin netname of a given pin of a given component
from the nets list
The nets list description is something like
<nets>
<net code="1" name="GND"”>
<node ref="J1” pin="20"/>
<node ref="C2"” pin="2"/>
</net>
<net code="2" name="">
<node ref="U2" pin="11"/>
</net>
</nets>
This template has 2 parameters:
"cmp_ref” (schematic reference of the given component)

"pin_num” (pin number)

<xsl:template name="Search_pin_netname” match="node”>
<xsl:param name="cmp_ref” select="0" />
<xsl:param name="pin_num” select="0" />

—_n

<xsl:param name="pin_cnt_in_net” select="0" />

<xsl:if test = "@ref = S$cmp_ref ”>
<xsl:if test = "@pin = $pin_num”>
<!--— net name is output only if there is more than one pin in net

else use "?” as net name

<xsl:if test = ”S$pin_cnt_in_net>1">
<xsl:choose>
<!-— if a net has a name, use it,
else build a name from its net code
——>
<xsl:when test = ”../@name != '’ ”>
<xsl:value-of select="../@name”/>
</xsl:when>
<xsl:otherwise>
<xsl:text>$N-0</xsl:text><xsl:value-of select="../Qcode”/>
</xsl:otherwise>
</xsl:choose>
</xsl:if>
<xsl:if test = ”S$pin_cnt_in_net &1t;2”>
<xsl:text>?</xsl:text>

</xsl:if>
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</xsl:if>

</xsl:if>
</xsl:template>

</xsl:stylesheet>

3nechk nokasaH BbIXOJHOH (paiin B hopmare OrcadPCB2.

( { Eeschema Netlist Version 1.1 29/08/2010 21:07:51
eeschema (2010-08-28 BZR 2458) -unstable}
( 4C6E2141 S$noname P1 CONN_4
(1 vce )
2 /SIG_OUT )
( 3 /CLOCK_IN )
4 GND )
)
( 4C6E20BA S$noname U2 74LS74
( 1 vce )
2 /SIG_OUT )
3 N-04 )
4 VCC )
(5 /SIG_OUT )
6 2 )
7 GND )
14 vCC )
)
( 4C6E20A6 S$noname Ul 74LS04
( 1 /CLOCK_IN )
( 2 N-04 )
(7 GND )
( 14 vCC )
)
( 4C6E2094 S$noname C1 CP
( 1 /CLOCK_IN )
(2 GND )
)
( 4C6E208A S$noname R1 R
(1 vcec )
( 2 /CLOCK_IN )

15.3.4 MNopkmodyeHue nnaruHoB B Eeschema

NHcTpyMeHTh TpeoOpa3oBaHusi MPOMEXYTOYHOTO CIIMCKA LieTlel MOXKHO aBTOMAaTHYECKH 3ammycKkarth 13 Eeschema.
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15.3.4.1 HacTtpo#ka gnanorosoro okHa

Kaxapiil MoxkeT 100aBUTh BKJIAIKY JJIs1 HOBOTO IIJIATMHA T€HEPALIMM CIIUCKA COEIUHEHNUH ¢ IIOMOLLBI0 KHONKY ~Jlo0aBUTh rutaruy”.
y

ChopMUpOBaTE
% OTMEHWTB

NobasnTe NAarvH

Mcnone20BaTh MMeHa LI,E'I'IE'IFI no yMon4aH D

31ech MOKa3aHO KaK BBHIMJISAUT BKJIAJKA C MapaMeTpaMy HoBOro riaruHa PadsPcb:

Cnucok uened

Pcbnew | OrcadPCB2 | CadStar | Spice | PADS-PCB
ChopMUpOBaTE

MapameTphl:

%OIMEHMTh
DOPMAET MO YMOAHIHWH

OobaeuTe NNaruH
KoMaHOa cnucka Lenei:

xsltproc -0 "%0" "fusr/lib/kicad/plugins/netlist_form_pads-pcb.xsl" "%6l"
= = YOoanuTe NAaruH

HavmeHoBaHWe:
PADS-PCB

Dain cnucka Lenei:

15.3.4.2 TlapameTpbl NnarvHa

HuanoroBoe OKHO HacTpoiKu miarnHa B Eeschema tpedyer crnenytornyo nHGOpMAaLHio:

» HanmeHnoBanue: ums hopmaTa CIIMCKa LENeH, K IpumMepy.

° KOMaHHHaH CTpPOKa T4 3aITyCKa HpeO6pa30BaHI/Iﬂ.

Kak Tonbko Oyner Haxara kHonka CpopMUpoBaTh, MPOU30MIET Clieayollee:

1. Eeschema co3mact npomesxyTouHbIH (haiisl criucka reneit *.xml, Hanpumep, test.xml.

2. Eeschema 3amycTuT MJIarvH, KOTOPHIMA cuuTaeT test.xml u co3aact test.net.
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15.3.4.3 Co3paHue crucka uernemn ¢ NOMOLLLLIO KOMaHAHON CTPOKMU

[Tpennosoxum, NCHOJIb3YeTCs TPUIIOKEHUE XSIproc. exe 1151 BHIOJTHEHHS! CLIEHapHsl 10 TIPe00pa30BaHMUI0 IPOMEKYTOUHOTO (aiina,
TOr1a KOMaH/IHast CTpOKa ISl 3aIycKa xsltproc.exe Oy/ieT BHITJISA/IETh TaK:

xsltproc.exe -0 <ums 8bIx00H020 patina> <umsi cyeHapusi> <ums 6xoonozo XML paiina 05 npeobpazosanus>

Ecnu KiCad pabotaet B onepanonHoi cucreme Windows, TO KOMaHIHasi CTPOKa OyIeT UMETh CJICIYIONIAIA BT
[f:/kicad/bin/xsltproc.exe -0 "%0O” f:/kicad/bin/plugins/metlist_form_pads-pcb.xsl "%ol”

B oneparmoHHbIX cucteMax Ha 6ase Linux koMaHaHAs CTPOKa Oy[eT Takou:

xsltproc -0 "%O” Jusr/local/kicad/bin/plugins/metlist_form_pads-pcb.xsl "%l”

I'ne netlist_form_pads-pcb.xsl — aiin cueHapusi, KOTOPBIA HYKHO TpUuMeHHUTb. He 3a0bIBaiiTe CTaBUTh KaBBIYKM BOKPYT UMEH (haii-

10B, 310 no3BoyT Eeschema o6pabaTeiBaTh (haiiibl ¢ mpodeiaMy B UMEHax.
KomangHas cTpoka nojaep:kuBaeT KOMaH/bI U1 yKa3aHHs UMeH (pailios:

INopnepxuBaeMele napamMeTphl (hOpMaTHPOBAHUSA.

* %B = 6a30BOe UM — IOJIHOE MMsI BBIXOAHOTO (haiiia 6e3 MyTH 1 paciipeHusl.
* %] = nonaHOE UM BPEMEHHOI'0 BXOIHOrO (paiiia (IIpoMexKyTOUHbIH (paiisl criucKa Hemnei).

* %0 = nosHOe UMs1 BBIXOAHOTO (paiina.

%I GyneT 3aMEHEHO aKTyaIbHBIM HMEHEM MPOMEKYTOUYHOTo haiiia

%0 Oynet 3aMeHeHO aKTyaJbHbIM UMEHEM BBIXOHOTO haiia.

15.3.4.4 dopmat KOMaHOHOW CTPOKU: NpuMep Ana xsltproc

dopmat KOMaHAHON CTPOKH IJISI XSltproc ciemyonwii:

<myTs K xsltproc> xsltproc <napamerpst ajisi xsltproc>

B Windows:

f:/kicad/bin/xsltproc.exe -0 % O f:/kicad/bin/plugins/netlist_form_pads-pcb.xsl %1
B Linux:

xsltproc -0 ”’ % O” /usr/local/kicad/bin/plugins/netlist_form_pads-pcb.xsl ”* %I”

B npuBen€HHBIX BhIIIE MPIMEpax mpeanoiaraercs, 9to Bee daiiisl xsltproc Ha [TK ¢ OC Windows ycranoBnieHsl B kataor kicad/
bin.

15.3.5 Co3paHune nepeyHsi 3NeMeHTOB

Tak Kak MPOMEXYTOUHBIH (hafil CIIUCKa TIeTiel COIePKUT BCI0 MH(OPMAIIUIO 00 UCTIONH30BAHHBIX KOMIIOHEHTAX, TO U3 HEro MOKXHO
U3BJIEYb MepeveHb 3JieMeHTOB. [laiee MoKa3aHo JUAIOrOBOE OKHO C HACTPOEHHBIM IUIaruHoM (B Linux) [yist reHepaiuu nepeyvHsi
anemenToB (Bill Of Materials — BOM):
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Cnucok uened

Pcbnew | OrcadPCB2 | CadStar | Spice | PADS-PCB | BOM
ChopMUpOBaTE
MapameTphl:

%OIMEHMTh
DOPMAET MO YMONHIHWH

OobaeuTe NNaruH
KoMaHOa cnucka Lenei:

xsltproc -o "%0.csv" jusr/lib/kicad/plugins/bom2csv.xsl "%l "|

¥OanuTe NAarvH
HavmeHoBaHWe:
BOM

Dain cncka Lenei:

[TyTs K (paiiiny cueHapust bom2csv.xsl 3aBUCHT OT UCTIONB3YEMOH ONepaiMOHHON cUCTeMBbl. Ha TaHHBI MOMEHT, Jy4IINi ClieHapHid

XSLT nis co3nanus nepeydHs 3JeMeHTOB HasbliBaeTcsl bom2csv.xsl. Ecnu HyKHO, ero Bceria MO>KHO U3MEHUTD U, ECTIU B Pe3yJbTaTe

MOJYYUTCA YTO-TO IOJIEZHOC U1 BCEX, MMOMPOCUTH CAELIATh HOBBII cueHapHﬁ YacCTbIO ITPOCKTA KiCad.

15.4 ®dopmaT KOMaHOHOW CTPOKU: NpuMep cueHapus Ha si3bike Python

Komannnas ctpoka Juist ckpunTa Ha sizbike Python BHIIISIUT, NPUOIU3UTENBHO, TaK:
python <ums aiina ckpunra> <UMsI BXOTHOTO (paiiina> <uMs BHIXOAHOTO (haitna>
B Windows:

python *.exe f:/kicad/python/my_python_script.py %1 % O”

B Linux:

python /usr/local/kicad/python/my_python_script.py %1 % O”

[penmonaraercs, uro Python yxe ycranosnen Ha [1K.

15.5 CTpyKkTypa NpOMeXyTo4HOro cpamna cnucka uenen

ST1oT npuMep AaET MpeAcTaBiIeHre o hopMmare paiiyia CrrcKa meneu.

<?xml version="1.0" encoding="utf-8"7?7>
<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>




Eeschema

146 /165

</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 lib="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="Ul" pin="7"/>
<node ref="Cl” 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="Ul" 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="Ul" pin="2"/>

<node ref="U2" pin="3"/>
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</net>

<net code="5" name="/SIG_OUT”>

<node ref="P1” pin="2"/>

<node ref="U2" pin="5"/>

<node ref="U2" pin="2"/>

</net>

<net code="6" name="/CLOCK_IN">

<node
<node
<node
<node
</net>
</nets>

</export>

15.5.1 OcHOBHbIe aneMeHTbl channa cnmcka uenen

ITpomexyTouHbIi (hailyl HACUUTHIBAET IATH Pa3/esIOB.

ref="R1"”
ref="Cc1"”
ref="01"
ref="pP1"”

pin="2"/>
pin="1"/>
pin="1"/>
pin="3"/>

* Pazpnen ornaBienus (design).

* Paznen KOMIOHEHTOB (components).

* Pazpnen yacreid komnoHeHTa (libparts).

» Pasznen 6uomorek (libraries).

e Pazpen ueneii (nets).

Coaepxumoe (paityia OrpaHIUMBAECTCS pa3feuTeeM <export>

<export version="D">

</export>

15.5.2 OrnaBneHue

OrnaBieHue OrPaHUYUBACTCS PA3ACIIUTEIIEM <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>

toT pas3aeii MOXKET COACPKATb MOAPA3/1€]I C KOMMEHTAPUAMMU.
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15.5.3 KOMMOHEHTbI

Pasnen KOMITOHEHTOB OI'paHUYMBAETCs pa3euTesIeM <components>

<components>

<comp ref="P1"”>

<value>CONN_4</value>

<libsource lib="conn” part="CONN_4"/>
<sheetpath names="/"” tstamps="/"/>
<tstamp>4C6E2141</tstamp>

</comp>

</component s>

toT pas3aeii COACPKUT MEPEUICHb KOMIIOHEHTOB UCHOJIb3YEMbIX B CXEME. Ka)l(}lb[fl KOMIIOHEHT UMECT CJIEAYIOIIEE OIMMCAaHUE:

<comp ref="P1"”>

<value>CONN_4</value>

<libsource lib="conn” part="CONN_4"/>
<sheetpath names="/" tstamps="/"/>

<tstamp>4C6E2141</tstamp>

</comp>
libsource name of the lib where this component was found.
part component name inside this library.
sheetpath path of the sheet inside the hierarchy: identify the sheet within the full
schematic hierarchy.
tstamps (time stamps) time stamp of the schematic file.
tstamp (time stamp) time stamp of the component.

15.5.3.1 3ameuaHue 0 MeTKe BPEeMeHU KOMMOHEHTa

II.HH COIIOCTABJICHU S KOMIIOHECHTOB U3 CIITMCKa ueneﬁ, KOMIIOHEHTaM U3 Ie4aTHOM IIaThI, UCTTOJIB3YIOT METKHU BPEMEHU B KA4YE€CTBE
YHUKAJILHOI'O I/I,HCHTI/ICt)I/IKaTOPa JJIA KaXJ0ro KOMIIOHEHTA. 10T crocod HCIIOJIb3YETCA B KiCad kak BCHOMOFaTCJ'[I)HbIﬁ, JJ1d Ha-
XOXKACHUA COOTBETCTBYIOIIETO KOMIIOHEHTA U3 CITMCKA Ieren Ha ITeYaTHOH I1aTe. DTO HO3BOJISIET 3aHOBO 0003HaYaTh KOMITOHEHTHI

B IIPOEKTE CXEMBI U HE TEPATH IIPU 3TOM CBA3b C IIOCAAOYHBIM MECTOM.

Mertka BPEMCEHU — ITO yHI/IKaJIbeIﬁ I/I,Z[CHTI/I(l)I/IKaTOp JUIA KaKJA0ro KOMITOHEHTA WJIN JIUCTA B IIPOCKTE CXEMBI. HO, B CJIOXXHBIX
Huepapxusx, rae OAuH (bafm CXEMBI MOXKET MCII0JIb30BaTbCA HECKOJBKUMMU JIMCTaMH, KOMIIOHCHTBI U3 3THUX JIMCTOB UMCIOT OJHU U

T€ )K€ METKU BPEMCHU.

Kaxaplii IUCT CI0XKHON HepapXyUu UMeeT CBOI YHUKaJIbHBIN HaeHTH(HUKATOp: ero myTh (sheetpath). Kax b1t KOMIOHEHT (U3 ucTa

CJIO’KHOM I/Iepapxm/l), TOXE, UMECT yHI/IKEU'II)HI)Iﬁ I/I)ICHTI/ICI)I/IKaTOPZ IIyTh JIMCTA + €r0 MECTKA BPEMCHHU.

15.5.4 YacTun KOMMOHEeHTa

Paspien yacteil KOMIIOHEHTa OrpaHUYKMBAETCS pasaesuTesieM <libparts> 1 COIEPKUT OMUCaHNsI U3 OUOIMOTEKU CXEMBI. DTOT pasziel

COACPIKUT:
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® HOHYCTI/IMLIC HMMCHaA IIOCaJOYHBIX MECT (MO)KHO HCII0JIb30BaTh MaCKI/I) — pa3aeauTelib <fp>.

¢ Tlomns, yka3zaHHBIE B OHMOMHOTEKEe — pasaennTenb <fields>.

* [lepeuyeHb BBIBOIOB — pa3fesInTeNb <pins>.

<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”/>

—_n

<pin num="2" name="2" type="passive”/>

</pins>
</libpart>
</libparts>

Crpoku Tuna <pin num="1" type="passive”/> Takxe coJepxkaT JNEKTPUUECKUIN TUI BbIBOAA. JIOCTYIHBI CIEAyIOIIHE IeKTpUIe-

CKHE THIIBL:
Input Bxo1 — 0ObIYHBIN BXOIHOHN BHIBOL
Output Brixog — OOBIYHBIN BHIXOQHOH BBIBOJL
Bidirectional JByHanpaB/ieHHbI — MOXKET ObITh KaK BXOJIOM, TaK U BBHIXOJOM
Tri-state TpexcTaOuIbHbIN — BBOJI/BBIBOJL IIMHbI
Passive ITaccuBHBINA — OOBIYHBIN BHIBOJ, [TACCUBHBIX KOMIIOHEHTOB
Unspecified He onpeneneHo — He N3BECTHBIN JIEKTPUYECKUI THIT

Power input

BXO,I[ NUTAaHUA — BXO/ IIMTaHUA KOMIIOHCHTA

Power output

BbIxo/1 MMTaHMs1 — BBIXOJI, HA TTOJ00MHY BBIXOJA CTAOMIM3aTOpA HATIPSIKEHUS

Open collector

OTKprTbIﬁ KOJIJICKTOP — YaCTO MCIIOJIb3YETCA B aHAJIOTOBBIX KOMITIapaTopax

Open emitter

OTKprTLIﬁ OMUTTEP — UHOTr' Jad UCTTOJIb3YETCS B JIOTHYCCKHUX JIEMEHTAX

Not connected

He IOACOCINMHEH — NOJIKEH OCTAaThCA 0e3 IIOAKJIIOYCHHUA B CXEME

15.5.5 bBubnunortekm

Pazpgen 6ubamorex OIrpaHUYUBACTCA pa3aCIUTEIIEM <libraries>. DtoT pa3gesl COCTOMT U3 CITMCKa OMOIMOTEK KOMIIOHEHTOB, HUC-

MOJIb3YEMBIX B IIPOCKTE CXEMBbI.

<libraries>

<library logical="device”>

<uri>F:\kicad\share\library\device.lib</uri>
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</library>

<library logical="conn”>

<uri>F:\kicad\share\library\conn.lib</uri>

</library>

</libraries>

15.5.6 Uenu

Pazpen ueneil orpannumBaeTcs pazaenuTesieM <nets>. ITOT paslesl COCTOUT U3 “TIOAKJIIOUEHUNA” B CXEME.

<nets>

<net code="1"

<node
<node
<node
<node

</net>

<net code="2"

<node
<node
<node
<node
<node
<node
</net>

</nets>

ref="01"
ref="Cc1"”
ref="02"
ref="p1"

ref="R1"
ref="U1"
ref="02"
ref="U2"
ref="02"
ref="p1"

name="GND" >

pin="7"/>
pin="2"/>
pin="7"/>
pin="4"/>

name="VCC"”>

pin="1"/>
pin="14"/>
pin="4"/>
pin="1"/>
pin="14"/>
pin="1"/>

B atom pasaciic nepeYncCIArTCA BCE LNEIN, IIPUCYTCTBYIOIINE B CXEME.

OOBIYHO IIETIh COCTOUT U3 CJIEIYIOIIETO:

<net code="1"
<node ref="Ul1"
<node ref="C1"”
<node ref="U2"

<node ref="P1l”

</net>

name="GND" >

pin="7"/>

pin="2"/>

pin="7"/>

pin="4"/>
net code BHYTPEHHUI nieHTU(UKATOP AaHHOH Lenu
name UM ey

node

COACPIKUT CChIIIKY Ha BBIBOJ KOMIIOHCHTA, IMMOAKIIOYEHHOI'O K ,[IaHHOfI

Lenu

15.6 Bonee noapobHO o xsltproc

IIpocmotpure crpanuity: hitp://xmlisoft.org/XSLT /xsltproc.html
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BBeneHue

xsltproc — 3T0 KOHCOJIBHOE TIPUIIOKEHHe TSI BINoHeHust cieHapueB XSLT mo mpeodpazoBarmio XML-¢aiinos. Ha maHHBII MO-

MEHT OHO pa3pabaTbiBaeTcs Kak dacth mpoekta GNOME, HO MOXeT UCIOIb30BaThCS OTAEIbHO OT pabovero okpykeHus GNOME.

xsltproc BbI3bIBAETCS] U3 KOMaHAHOHM CTPOKM (TepMMHAJIa) C yKa3aHWEM CLEHApusl U UMEHH (paiiyia, K KOTOPOMY 3TOT CLEHapHi

JOJDKEH OBITh MprMeHEH. Ecii HyXHO Tipeodpa30BaTh CTaHIAPTHBIN BBOI BMECTO (haiiiia, MCIONB3YIOT - (Ieduc).

Ecnu cuenapwmii conpepxxutcst B camom XML-paiine, To ero He Hy>KHO YKa3blBaThb B KOMaHJHOHM CTpPOKe. Xsltproc aBToMaTudecku
OIIpeNe/INT HAJTMYUE ClieHapus B (hafiyie ¥ npumMeHHT ero. [To ymoiryanmo, pe3yibTaT nmpeoOpa3oBaHusl OyIeT BhIBe/IeH Ha SKPaH

(stdout). MOXHO, BMECTO 9TOTO, YKa3aTh MIMsI BRIXOIHOTO (paiiia ¢ MOMOIIBIO TapaMeTpa -0.

15.6.1 dopmMar KOMaHOHOM CTPOKMU

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* ]

[ ¥cooo™ |

15.6.2 [MapameTpbl KOMaHOHOM CTPOKMU

-V wmm --version

IMokazath BepcHio ucnosb3yeMbix Ouororek libxml u libxslt.

-V W --verbose

BbIBOIMTH OITMCAHUE KAX/IOTO I1ara paboThl Xsltproc B rpoliecce NpUMeHEHH sl CLIeHAPUs K JOKYMEHTY.
-0 WM --output umsi_ghaiina

Hamnpaginset BeiBOJ B (hailn mog umMeHeM ums_cpaiina. [Ipy MHOXECTBEHHOM BBIBOZIE TapaMeTp -0 uMsi_kamanoeza/ yKa3bBaeT

BBIBOAUTH (haiiyibl B YKa3aHHBIN KaTaior. JJaHHbIA KaTalior J0JKeH CyIleCTBOBATb.
--fiming

Ot1o0OpasuTh BpeMsi, 3aTpayeHHOE HA CYMTHIBAHKE CIICHAPHS, BHITIOJHEHHE MPe0oOpa3oBaHus U cOXpaHeHne pesysbrara. OToopa-

KacTCd B MUJUIMCEKYHAX.
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--repeat

BrinosHuth peodpaszosanue 20 pa3. Vicronb3yercsi Uil TECTUPOBAHUS BpeMeH! 00pabOTKH.
--debug

BriBoauT nONOTHUTENBHBIN (pafisl ¢ ApeBOBUIHON XML-CTpyKTypoii B LIENISIX OTIIAKH.
--novalid

IIponyctuts 3arpysky asemenra DTD u3 nokymeHra.

--noout

He BBIBOIUTL pe3ynbTar.

--maxdepth 3uauenue

Hactpouts MakcuMalbHYyIO TIIyOUHY CTEKa, 4TOOBI 00eCIIeunTh BBIX0O/ U3 OECKOHEYHOro KJIa B libxslt. 3HaueHue 0 YMOTYaHHIO
—500.

--html
Bxoanoii gaiin B popmare HTML.
--param napamemp 3HaueHue

IMepenats mapameTp napamemp co 3HAYCHUEM 3HaueHue B ClieHapuidi. MOXHO HepeaBaTh HeCKOJIbKO mapameTpos (1o 32). Ecim B

KauyecTBe 3HAUCHUS OY/IeT MepeiaBaThCs CTPOKa, HY’KHO HCIIOJIb30BaTh apaMeTp --stringparam.
--stringparam napamemp 3HaveHue

[Mepenarb napameTp napamemp co 3HAUSHUEM 3HaueHue, Te 3Hauenue — crtpoka. (IIpumeuanue: cTpoka go/kHa ObITh B (hopmaTte
utf-8).

--nonet
He ucnone3oBats MHTepHeT a1t nosayuyenuss DTD, 00beKTOB MM JOKYMEHTOB.
--path nymu

Hcronp30BaTh CMCOK (pa3fesnéHHbli MTpoOeIaMy I TOYKaMH C 3arsIToN) MyTeld (ailloBOi CUCTEMBI, YKa3aHHBIX B nymu IS

3arpy3ku DTD, 0ObeKTOB MM JOKYMEHTOB.

--load-trace

INTokazaTb B cTaHAApPTHOM BBIBOJIE Stderr Bce JOKYMEHTBI, 3arpyKEHHbIE B IIpOIiecce paboTHI.
--catalogs

HUcnons3oBate kataor SGML, ykazaunsiii B SGML_CATALOG_FILES, a5t ycTaHOBKM pacroJiokeHus! BHEITHUX 00beKToB. [To
yMOJIYaHuIo, xsltproc uiet ux B karauore, ykazaHHoM B XML _CATALOG_FILES. Eciu oH He 3a1aH, ucnoss3yercs /etc/xml/

catalog.
--xinclude

IIpeoOpazoBaTh BXOAHOW NOKYMEHT UCIONB3ys crienmpukanuio Xinclude. Bonbire napopManuu 06 3TOM MOXHO HAUTU 3/1€Ch:

http://www.w3.org/TR/xinclude/

--profile --norman
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BriBouTh TipohrITbHYI0 MH(GOPMALIMIO C JeTaJbHBIM ONMCAHNEM BPEMEHH, OTPaYeHHOTO Ha KaX/IyI0 JacTb clieHapus. 1o Oyzer

TMOJIE3HBIM 11 ONTUMHU3AIUK OBICTPOJCHCTBUSI CLIEHAPUSI.
--dumpextensions

BriBecTH niepedeHp BCeX 3aperrCTPUPOBAHHBIX PACIIUPEHHUI HA K PaH.
--nowrite

3anpeTuTh 3anKch B JII0OOW (haiiil MM UCTOUHUK.

--nomkdir

3arnpeTuTh CO3IaHNE KaTaIOrOB.

--writesubtree kamanoez

Paspermmts 3ammceBaTh (haiin TOIBKO BHYTPU YKa3aHHOTO KaTayora.
--nodtdattr

He npumMeHsTh 3HaYeHUE 10 yMOTUaHuIo 11 arpudyta DTD B paiire.

15.6.3 Bo3Bpawiaemblie 3HayeHuUs xsltproc

xsltproc Bo3BpaIaeT Koj pe3ysbTaTa, KOTOpPbI MOKET ObITh OUYEHb IT0JIE3€H IPpU padoTe U3 KOMAHJHOW CTPOKH.
0: Hopma

1: HET apryMeHTOB

2: CIMIIKOM MHOTO TapaMeTpoB

3: HEW3BECTHBIN MTapaMeTp

4: HEBO3MOJKHO 3arpy3UTh CLIEHAPHIA

5: ommOKa B ClieHapuH

6: ommOKa B OTHOM M3 JOKYMEHTOB

7: He ToiIepKUBaeMbIii METO]T BBIBOA XSl

8: CTPOKOBBIH ITapaMeTp COIEPKUT Kak OJIMHAPHbIE, TAK U JBOMHbBIE KaBbIYKH
9: BHYTpEeHHSIs1 OIMOKa 00pabOTKU

10: pabora GbuIa MpepBaHa BHEITHUM CUTHAJIOM

11: HEBO3MOXKHO 3amucarh pe3yJbTaT B BBIXOIHOW (haii

15.6.4 bBonblie nogpobHocTen o xsltproc

Crpanuua o libxml: http://www.xmlsoft.org/

Crpanna o W3C XSLT: http://www.w3.org/TR/xslt



http://www.xmlsoft.org/
http://www.w3.org/TR/xslt

Eeschema 154 /165

naBa 16

Cumynsarop

Eeschema mMeeT BcTpOeHHBIN CUMYJISITOP JIEKTPUYECKMX CXEM, OCHOBaHHBIN Ha ngspice.

ITpu padote ¢ cumyasTopoM, OyayT HoJe3Hb OULHAIbHbIE OUOINOTEKH pspice. OHU cogepKaT OCHOBHBIE KOMIIOHEHTbI, MCIIOJIb-
3yeMble IPH CUMYJIALIUN, TAKKE KaK UCTOYHUKH HAIPSDKEHUA/TOKA WM TPaH3UCTOPHI C HyMepaluel BHIBOIOB, KOTOpasi COOTBET-

CTBYET NMOPSAJKY Y3JI0B (node) B cieluguKalyy ngspice.

Ta1<>1<e, HNMECTCA HECKOJIBKO JEMOHCTPALIMOHHBIX MMPOCKTOB, ITOKA3bIBAIOIIINX BO3MOKHOCTU CUMYJIATOPA. MX MOXHO HAlTH B Ka-

Tajore demos/simulation.

16.1 Ha3HauyeHue mopenen

IMepen HAYATIOM CUMYJISILMU, HEOOXOANMO HA3HAYNTh KOMIIOHEHTaM Spice-MOJIeIH.

Ka)KILOMy KOMITOHEHTY MOKHO Ha3HAYUTb TOJIbKO OJHY MOJIEJIb, JaKE€ €CJIM KOMIIOHEHT COCTOUT U3 HECKOJIbKUX yactel. B mocnen-

HEM CJly4ae, MOAEJIb Ha3HAYACTCA HepBOfI 4acCTH.

IMaccuBHBIM KOMITOHEHTaM, OOO3HAYEHHUST KOTOPHIX COBIAJAIOT C TUIIOM 3JieMeHTa B Spice-3amnucu (R* mist pesucropos, C* st
KOHJICHCATOPOB, L* [Isl MHAYKTUBHOCTEW), MOe M OyAyT Ha3HAUYEHbl KOCBEHHO, a TOJie 3HaYeHUs1 OyaIeT BOCIIPUHUMATHCS Kak

CBOMCTBO MOJIEJIH.

3ameuaHue
Wwmeiite B BUAY, 4TO B Spice MHoXuTENL M 0603HaYaeT Munun, a Meg — mera. Ecnn xenaeTte ncrnonb3osatb M B kaye-
CTBE MHOXMTENS Mera, yCTaHOBMTE COOTBETCTBYIOLLMIA NapaMeTp B ANANIOrOBOM OKHE HACTPONKM CUMYNALIMA.

Wudopmanus 11 spice-Mo/iesieit XpaHUTCS B BUZIE TEKCTa B MOJISX KOMIIOHEHTA U €€ MOKHO JIETKO yKa3aTh C IIOMOIIIBI0 peJakTopa
KOMIIOHEHTOB WM HENOCPEICTBEHHO B peAakTope cxeM. OTKpoiTe IUajor peAakTUPOBAHUSA CBOICTB KOMIIOHEHTA U HaXMUTE

KHOIIKY Pedaxmuposamu Spice modeav 1Jisl BbI30Ba AUATIOTOBOrO OKHA peJjakTopa Spice MoJeu.

Penakrop Spice Mmozeneit umeeT Tpy BKIAAKH, KOTOPBIE COOTBETCTBYIOT TPEM Pa3HBIM TUIaM Mojeneil. Takxe umeeTcs ABa mapa-

MeTpa, OOIIMX /IS BCEX THIIOB:
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Disable symbol for simulation When checked the component is excluded from simulation.

Alternate node sequence Allows one to override symbol pin to model node mapping. To define a
different mapping, specify pin numbers in order expected by the model.

Example:
* connections:
non-inverting input

1

* 2: inverting input
3: positive power supply
4

* negative power supply

* 5: output
.subckt t1071 1 2 3 4 5

v Ul

To match the symbol pins to the Spice model nodes shown above, one needs

to use an alternate node sequence option with value: ”1 3 52 4”. It is a list

of pin numbers corresponding to the Spice model nodes order.

16.1.1 TMaccuBHbIA

Bxuianka [laccusnuiii IO3BOJISIET HA3HAYUTD MOJIEDb (PE3UCTOP, KOHIEHCATOP WM MHAYKTUBHOCTb) KOMIIOHEHTY. DTOT IapaMeTp
UCIOJIb3YeTCs] PEAKO, TaK Kak OOBIYHO TACCUBHBIM 3JIEMEHTaM MOJIE/IN Ha3HAYaloTcsa KocBeHHO. Eciu ske 0003HaYeHne KOMIIOHEHTa

HE COBIIAAAcCT C HCO6XOHI/IMI)IM TUIIOM MOJEJIU, TO HY’)KHO ABHO YKa3aTb MMapaMETpPbl HA JIaHHOﬁ BKJIAJKE.

3ameuyaHue

$IBHO yKa3aHHble MoOenu MMetoT BoNbLIMIA NPUOPUTET Nepel KOCBEHHO Ha3HAYEHHbIMI MOAENSIMA. DTO 3HAYUT, YTO Kak
TONbKO MOAENb Ha3HaYeHa BPYyYHYHO, Nons 0603HA4YEHUS 1 3HAYEHWS HE NMPUHMMAIOTCS BO BHUMaHWE NPU CUMYNSILIAN.
OTO MOXET NPMBECTM K NyTaHMLE, KOraa 3Ha4YeHne MOOENM He COBNAataeT Co 3HAYEHMEM, YKa3aHHbIM Ha CXEME.
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PegakTop Spice mMogenud

MaccueHbli | Mogens | MCcToOYHME

Tun: |Peamcmp ¥ | MaccKBHBIA TN

3HaveHwe: |160 Spice 3Ha4YeHWe B CUMYNALKMA

B Spice 3Ha4YyeHMAX OECATUHHEIA paifennuTent - ToOYKa.
JHaYeHUd MOryT MCMNONL30BaTE Spice CUMMBONLI MPUCTABOK.

Spice NpUCTABKKW B 3HaYEHMAX (HeYYBCTBMTENLHEI K pErUcTpy):

f themTo le-15
P MUKo le-12
n HaHo 1e-9
u MUKpO le6
m MK le-3
k O [v] 1e3
meg Mera 1le6
g rura 1e9
t Tepsa lel?2

He c MMYNADOBETE KOMMOHEHT

WM3MeHWTs MoCNeaoBaTeNEHOCTE BELIBOOOB:

% OTMEHWUTE | g

Tun Bri6op Tuma KoMIioHeHTa (Pe3UCTOp, KOHASHCATOP WM UHIYKTOP).

3HaueHue Onpegesier cBOMCTBa KOMIIOHEHTa (COIPOTHBIIEHHE, EMKOCTb WIIN
MHAYKTHBHOCTb). B 3HAUEHHM MOTYT HCIIOIB30BATHCS PUCTABKH, KOTOPBIE
UCTIONB3YIOTCS B OIMCAHUU Spice-Mozeneii (OHU MepevrCIIeHb 0/
TEKCTOBBIM I10JIeEM BBOZia). B KauecTBe JeCATUYHOTO pasjiesuTeNs
HEOoOXOANMO HCIIOB30BaTh TOUKY. 3aMeThTe, Spice HEBEpHO

BOCIIPMHUMACT 3HAYCHM A, B KOTOPBIX IIPUCTABKA BBICTYIIAE€T B POJIA

JecATHYHOro paszenurens (Hampumep: 1kS).
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16.1.2 Moaenb

BKJIalIKa Mooenw HCIIOJIb3YETCA AJI1 HA3HAYEHU A IMOJYIIPOBOAHUKOBBIX UM CIOKHBIX MOHCHeﬁ, KOTOpPbIE ONIPEACJICHbI B OTAEJIb-

HOM (paiine 6ubnnorexku. bubnuoreku Spice-Moeneit YacTo npeaocTaBIsioTCs IPOU3BOJUTEISIMUA KOMIIOHEHTOB.

B OCHOBHOM TEKCTOBOM M0JIE OTOOpaXaeTcs coAepkuMoe BbIOpaHHoro (aia 6udimorekn. O6bYHO B OUOIMOTEKE AOTOTHUTEIb-

HO COACPKUTCA OIMUCAHUEC Moneneﬁ 1 MOPAAOK UX Yy3JIOB.

FegakTop Spice mogenu

MaccueHel | Mogene | McTo4HMEK

EM@HMDTEKE:‘FdSDDng BeibpaTe dain...
Mopgens: adg&009 v
Tin: Mogcxema v

Node assignments
non-inverting input
| inverting input
| | positive supply
| | | negative supply
I || | output
I

L1
.SUBCKT AD8609 1 2 99 50 28

*
*
*
*
*
*
*

* input stage *

gl 38 3 5 gpl
g2 99 5 4 gnl
g3 99 3 6 gn2
g4 30 6 4 gp2
11 99 5 1.625e-3
12 6 50 1.625e-3

cinl 1 98 2.6e-12
cin2 2 98 le-12
vl 4 20

* input error sources *

He ¢ MMYNADOBaTh KOMMOHEHT

WM3IMeHWTE NoCNeAoBaTENEHOCTE BLIBOO0E:

% OTMEHWTE | @gr{ |

Bubimoreka [Tyt k (aiiny Spice-6udanoreku. ToT aily OyIeT UCOIb30BATHCS

CUMYJIATOPOM, OH HOJKJIIOUYAETCs1 C HOMOIIBIO IUPEKTUBHI . include.
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Mogens BriGpanHast Mojiesb komroHeHTa. [locne Beidopa aiina 6ubnuorekwu,

CITMCOK 3aIlOJIHAETCA JOCTYITHBIMU MOJACIAMU A BbI60pa.

Tun BriOpanHsbiii TUN Mojiesu (Makpomoiesis (subcircuit), BIT, MOSFET wiu
qwio1). OOBIMHO THIT YCTAaHABJIMBAETCSI aBTOMATHUECKH TIPU BEIOOpE

MOJIEIHN.

16.1.3 WMCTOYHMK

Bknagka Hcmounux Mcrions3yercsl A1 HACTPOUKK MOJeJiell MUTaHus WM UCTOYHMKOB CUTHAJIOB. 3]eCh UMEETCsl JIBe CeKIIUU:
Ananuz DC/AC u Ananuz nepexooHwix npoueccos. B KaxIol 3a1a0TCs MapaMeTpbl KICTOYHMKA ISl COOTBETCTBYIOIIETO THTA CH-

MYJIALIAA.

IMapametp Tun ucmounuka NpUMEHSIETCS KO BCEM TUIAM CUMYJISILIUMA.
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PegakTop Spice mMogenud

MaccreHeld | Mogene | MICTOMHMEK
AHanuz DCJAC:

DC: | B/A

Benu4mHa AC: B/fA Daza AC: pan

AHann3a nepexodHblx NpouscCcoB:

WMmnynec | CMHYcoWAansHbIA | JKCMOHEHUMANEHLEIA | KycoYHo-NMHEeRHGIR

Ha4ankHoe 3Ha4YeHune: B/A
MMAynbCHOE 3HIYEHWE: B/A
BpemA 3a0epmKM: C
EpeMma HapacTaHuA: C
Bpemsa cnapga: C
WupuHa MMy nsCa: C
Mepwopn;: C

TUn MCTOYHWER:
® HanpaxeHwne Tok

He c MMYNADOBETE KOMMOHEHT

WM3MeHWTs MoCNeaoBaTeNEHOCTE BELIBOOOB:

% OTMEHWUTE | g

Jnist nonyyenus 6ojee noApoOHOH nH(MOpPMALK 00 UCTOYHUKAX 00paTuTech K pasaeny 4 (VICTOUHMKY HanpsDKeHHUs. U TOKA) J10-

KyMEHTaIlK ngspice.

16.2 [upekTtuBbl Spice

Cy1ecTByeT BO3MOKHOCTb J00ABIIATH Spice-IUPEKTUBbI, pa3Mellasi UX B TEKCTOBBIX IOJISIX Ha JHMCTe cxeMbl. C TIOMOILBIO 9TOTO
CBOJICTBa yI0OHO YKa3blBaTh TEKYIMHA THI cumyJisiiuu. OHaKo, (DyHKIIMOHAN OrpaHMYeH, MOKHO HMCIIOb30BaTh TOJBKO Spice-
JVPEKTHBBI, KOTOpble HAYMHAIOTCS ¢ TOUKM (Harpumep: ~.tran 10n 1m”). Henb3s 1o0aBiasiTh KOMIOHEHTH! B BUJIE MX OIMCAHUS B

TEKCTOBBIX IIOJIAX.



http://ngspice.sourceforge.net/docs/ngspice-27-manual.pdf
http://ngspice.sourceforge.net/docs/ngspice-27-manual.pdf
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16.3 Cumynauus

JL1st 3amycka CUMYJISIAK OTKPOWTE OKHO Spice cumy.asimopa 4epe3 MeHIo pefakropa cxeM Huempymernmoli— Cumyasmop.

CE CUMUAATOP
dain  Camynauma Bug

> ¢ Ve pield

3anycTUTe/OCTaHOBUTE cuMynAuM [lobaBuTe curHanel  MpobHuk  MogcTpoika YcTaHoBKK
CurHans
Plotl 3¢
CurHan
V(frect_out)

Current 2 m V(/signal_in)

Kypcopk

CurHan Time v’c-ltage_.-’ Cur
' Vifrect_out) 4.33131m 802.12m

Ims 2Zms 3ms 4ms 5Sms 6ms Tms EBms Sms 10ms

Time

MopcTpoika

Circuit: KiCad schematic = S = g
Error on line 4 :

dl net-_dl-pad2_ /rect_out 1n4148 200n 200k
Unable to find definition of model 1n4148 - default assumed

Doing analysis at TEMP = 27,000000 and TNOM = 27,000000

Warning: v1l: no DC wvalue, transient time 0 value used

Initial Transient Solution

__________________________ 100n 100k
Node Voltage

/signal_in 0

net-_dl-pad2_ 5.76787e-28 50n 50k
J/rect_out -5,76787e-26

v1#branch -5,76787e-31 — —
Reference value : 8,00000e+00 Lyl gL

OKHO pa3feseHo Ha HECKOIBKO CeKITH:

* IlaHesb UHCTPYMEHTOB
* [lanens rpaukoB

* Coo011eHust KOHCOH
e IlepeueHs curuajaos

* [lepeyeHb KypcopoB

* [laHenb noacTpoiiku
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16.3.1 MeHO
16.3.1.1 MeHio "dann”

Hogerit rpadpuk

CosnaTth HOBYIO BKJIAJKY Ha MTaHENU rparKoB.

OTKpHITH padoTy

OTKpHBITh TIEpEYEHb CUTHAJIOB JIs1 TOCTPOEHUSI IPapUKOB.

CoxpaHuTh padoTy

CoxpaHUTh NepeyeHb CUTHAJIOB, IIOCTPOSHHBIX Ha rpaduke.

CoxpaHUTh KaKk N300paxeHne

SKcnopT Tekyuiero rpaguka B png-cait.

CoxpaHHUTh Kak (paili .csv

DKCIIOPT AaHHBIX TEKYIIEro rpaduka B csv-paii.

BuiiiT u3 cumynsiimu

3aKpbITh OKHO CUMYJISATOpA.

16.3.1.2 Cumynsauums

3amycTuTh CUMYJISINIO

BrimosauTh CUMYJIALUIO UCIIOJIb3Y A TCKYIIE HaCTpOfIKI/I.

J00aBUTL CUTHAJIEL. . .

OTKPBITh AUAIIOT [Tl BBIOOpA CUTHAJIOB, rpadhMKKU KOTOPBIX HY)KHO

TMOCTPOUTD.

ITpoOHUK U3 cXeMbl

3amycTuTh MHCTPYMEHT J1s1 padoThl co cxeMoit [IpoOHUK.

HOHCTPOI/ITL 3HA4YCHUE

KOMITIOHCHTA

Samyctuth nHCTpyMeHT [loacTpoiika.

ITokazath Spice crincok

Lelen. . .

OTKpBITh OKHO, B KOTOPOM OYJIET IOKa3aH CIUCOK Lienei 11

HCCHCHyCMOﬁ CXEMBI.

Hacrpoiiku. ..

OTKprTB JUaJIOrOBOE€ OKHO HaCTpOﬁKH CUMYJIALIAUN.

16.3.1.3 MeHi0 "BUun”

VBeanunTh

VBenumuuTh Macmrad TeKymero rpaguka.

YMeHbIINTH

YMeHbIINTh MaciiTad TEKyIero rpaduka.

Briucars B 3kpaH

Iopcrpouts MaciTad rpadyka Tak, 4ToObl OH IOJHOCTBIO IIOMECTUIICS Ha

9KpaHe.

Ilokazath ceTky

Ilokazare wim CKPBITb CETKY.

Ilokazatp HaaIumcu

ITokazaTh WM CKPBITh HALMNCH TpaduKa.

16.3.2 [laHenb MHCTPYMEHTOB

3anycTUTE/OCTAHOBMTE CUMyNALMKD [o63aBrUTe CMIrHaN.I

>

o Vi S/ 3

MpobHuk  MogcTpolka YCTaHOBKW

ST1a naHesb MPEeAOCTABIACT JOCTYIT K YaCTO UCIIOJIb3yEMbIM KOMaHIaM.

3anmycTuTh/OCTaHOBUTH

CUMYJIALIAIO

HauaTth viv 0CTaHOBUTH PabOTy CHMYJISITOPA.
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Jo6aBHUTh CUTHAJIBI OTKpBITh JUAJIOTOBOE OKHO ISl BBIOOpa CUTHAJIOB, TPAaMKK KOTOPBIX

HYXXHO IIOCTPOUTD.

ITpo6Huk AXTHBUPOBaTh MHCTPYMEHT /sl paboTHI co cxeMoii [IpoOHUK.
Ioncrpoiika AkTHBHUpOBaTh UHCTPYMEHT [loncrporika.
YcraHoBKH OTKpBITh ANAJIOrOBOE OKHO HACTPOWKH CHMYJISILIAH.

16.3.3 [MaHenb rpachukos

Pesynbrat cumynsiuu oroOpaxkaercs B Buae rpaukoB. MOXHO CO31aTh HECKOJIBKO IpapuKOB Ha OTAEIBHBIX BKJIAIKaX, HO TOJIBKO
TeKylMi rpacuk OyneT OOHOBISTHCS TPHU BBHITOJHEHUH CUMYJISIAMA. DTO TO3BOJISIET CPABHUBATH PE3YJIbTATHI CUMYJISLMU TPU

Pa3HbIX YCJIOBUAX.

BI/I,Il Fpa(l)I/IKOB MOXHO HAaCTpOUTDH BKJTIOYAs1/BHIKJTIOYAST CETKY WJIM HaAIIMCHU Y€PE3 MCHIO BI/I,I[. Ecmu HaaImmcn 0T06pa)KaIOTC${, ux

TOJIOKEHUE MOKHO MEHATD, IEPETACKUBAsA JIEBOM KHOIKOU MBIIIIH.

VnpasneHue naHesnbo rpauKoB:

¢ KOJICCO MbIIIN YBEJINYNUBACT UJIK YMCHBIIAET macirtad
¢ IIpaBad KHOIIKAa MBI OTKPBIBAET KOHTEKCTHOC MEHIO JIs1 HaCTpOfIKPI 1/1306pa>1<e1-11/m
¢ BbIACIUTE MTPAMOYTOJIbHYIO 00J1aCTh IS eé YBEJIMYCHUA BO BECb 9KPaH

¢ IMepeTanuTe Kypcop A U3BAMEHEHUA KOOPAUHAT

16.3.4 Coo06LLeHns KOHCOoNMU

COO6H.IGHI/IH KOHCOJIM — 39TO COO6IJ.I€HI/IH OT CUMYJIATOPA. PeKOMCHHyCTCH CJIEOWUTD 3a 9TUMU COO6H.[GHI/IHMI/I 1 IPOBEPATH HAJIMIUC

OLIMOOK MM NpeaynpekaeHU.

16.3.5 [lepeyeHb curHanos

CoJIepKUT CIIMCOK CUIHAJIOB, KOTOPbIE OTOOpaXeHbl Ha rpaduke.

anaBneHI/Ie NEPEeUYHEM CUTHAJIOB!

¢ IEITYOK npaBoﬁ KHOITKH MbIIIN OTKPbLIBAET KOHTCKCTHOE MEHIO I CKPBbITHUA CUTHAJIOB NI BKJIIOUECHUsI/BBIKJTIOYESHUST Kypcopa

® HBOﬁHOﬁ MISJTYOK MBI CKPOET CUT'HATT

16.3.6 [llepeuyeHb Kypcopos

CoaepHUT CIMCOK KypCOpPOB M MX KOOPAMHATHL. [IJIs1 KakJoro CUrHajia MOXeT ObITh ITOKa3aH cBOM Kypcop. Buaumocts Kypcopa

BKJIIOYAETCSI/BBIKTIOUaeTCs B epeyHe CUrHaIoB.




Eeschema 163 /165

16.3.7 [MaHenb NoACTPOMKMU

31eck conepkaTbcst KOMIIOHEHTHI, BHIOPaHHBIE ¢ TIOMOIIbI0 HHCTpyMeHTa [ToacTpoiika. IlaHenb MoACTpORKY MO3BOJISIET MOJIb30Ba-
TEJI0 OBICTPO U3MEHSATh TapaMeTPhl KOMIIOHEHTA 1 HaOJTIOAATh BIMSIHIE Ha pe3yJIbTaT CUMYJISLMN — KaXIbli pa3 MpH U3MEHEHNU

3HAYEHHUS] KOMIIOHEHTA, CUMYJISIHMS 3allyCKaeTCs 3aHOBO M Ipadpiik OOHOBJISAETCSI.

vy KaXa0ro KOMIIOHEHTAa Ha MaHEJIN UMECTCA HECKOJIbKO 2JIEMEHTOB YITPABJICHUA:

B BEPXHEM TEKCTOBOM IOJIC YCTAHABJIMBACTCS MAKCUMAJIbHOE 3HAYECHHEC.

B CpeHEM TEKCTOBOM I10JI€ YCTAHABJIMBACTCA TEKYIICEC 3HAYECHHEC.

¢ B HIKHEM TeKCTOBOM IT0JIe YCTaHABJIMBAE€TCA MUHUMAJIbHOE 3HAYCHUE.

® HOIByHOK TIO3BOJIACT IMOJIB30BATEIIIO INITABHO MEHATDh 3HAYCHUEC KOMIIOHCHTA.

¢ Kuonka CoxpaHumb 3alIMChIBACT TEKYIIECE 3HAYCHHC, BBI6paHHOe C IOMOIIBIO IMOJIBYHKA, B IOJIE 3HAYCHU S KOMIIOHEHTA Ha CXEME.

¢ Kuonka X YAQJIACT KOMIIOHCHT U3 MAaHEIN HOHCTpOﬁKH M BOCCTAHABJIMBACT €I0 HAYaJIbHOC 3HAUYCHUCE.

B Tpéx TEeKCTOBBIX MOJISIX MOKHO HCIOJIb30BaTh MHOKUTEN €ANHHUI] n3MepeHus B hopmate Spice.

16.3.8 [lMopcTponka

WHCTpyMeHT NMOACTPOMKH ITO3BOJISAET NOJIb30BATEII0 BHIOpATh KOMIIOHEHTHI AJIs1 HACTPOMKHM ero 3HaYeHUsI.

YT1006B! BLIGpaT]) KOMITOHECHT JJIA HOHCTpOﬁKI/I, MOCJIE€ aKTUBAIIUU NHCTPYMEHTA LIEJIKHUTE JIEBOUM KHOITKOM MBI Ha KOMITOHEHTE
B PEAAKTOPE CXEM. BbIépaHHbIe KOMITOHEHTBI ITOABATCA HA ITaHEJIN HOHCTpOfIKa. HO)ICTpaI/IBaTL MOJKHO TOJIBKO ITAaCCUBHBIE KOMIIO-

HEHTHI.

16.3.9 TMMpobHukK

Wucrpyment “"TIpoOHUK” MpeAOCTaBISET MPOCTOM MyTh JUIsl BHIOOpA CUTHAJIOB, KOTOPBIE HYKHO OTOOPa3uTh Ha rpaduke.

YT10o0B! IlO6aBI/ITI) CUT'HaJI Ha FpaCI)I/IK, aKTI/IBI/IpyfITC HWHCTPYMCHT U HAXKMUTE JIEBOM KHOITKOM MBI Ha HWHTEPECYIOIIEM ITPOBOAHUKE

B pPEOAKTOPE CXEM.
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16.3.10 [MapameTpbl cMMynaALUKN

HacTpolku cuMynaTopa

AC | DC nepexog | MepexogHoi npouecc | Monb3oBaTenbCKas

BpeMeHHOI wWwar: C
KoHe4yHoe BpeMA: 10m C
Ha4ansHoe spems: c (omuwoHansHo; Mo ymon4aHuo 0)

MofcTpOUTE 3HA4YEHWA NACCHUBHLIX KOMNOHEHToB (Hanpumep M -= Meg;: 100 nF -=> 100n)

B OobaeuTe NMonHLIA NyTb ANA gMpekTUBLl .include BuBnnoTeka

,% OTMEHWUTE @QK

HI/IEUIOI‘OBOC OKHO IMapaMeTpOB CUMYJIAINU MMO3BOJIACT MTOJIb30BATEIIIO BbIGpaTI) THUIT CUMYJIAIIUU U eé napamMeTphl. 3J1€Cb HUMECTCA

YETBIPE BKJIAAKU:

* AC

¢ DC nepexon

* TlepexomHoii mporecc

* [lonb3oBarenbckas

Ha nepBbIX TpEX BKJIaJKaX UMEIOTCS (DOPMBI, B KOTOPBIX MOKHO YKa3aTh MapaMeTphbl cuMyJisiiyu. [TocnenHsis BKiagka mo3BossieT

TIOJIK30BATEII0 HACTPOUTD IPOLIECC CUMYJISLIMY ITYyTEM PYYHOro BBoAA Spice-aupeKkTuB. bonee moapobHyo nHGOPMAIHIO O TUIaxX

CHMYJISILIMM M VX TTapaMeTpax MOKHO HalTH B pazzaene 1.2 JoKkymMeHTarmu ngspice.
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AJbTepHATHBHBIN MyTh HACTPOMKH IPOIIecca CUMYIIIMHA — BBECTH Spice-INPEeKTUBBI B TEKCTOBBIX IMOJISIX Ha cxeme. JIioOble mu-
PEKTHBBI YKa3aHHbIE B TEKCTOBBIX MOJISIX M CBSI3aHHBIE C THIIOM CHMYJISILIUK TEPEONPeesIsioTcsl apaMeTpaMu, BhIOpaHHBIMHU B
JMAJIOre HACTPOEeK. DTO 3HAYUT, YTO MOCIIE BBOJIA [TAPAMETPOB B JUAJIOTe HACTPOEK, ITH MapaMeTpbl OyIyT UCIOJIb30BATHCS BMe-

CTO JUPEKTUB YKAa3aHHBIX Ha CXEME 10 TEX IIOP, ITOKa MMPOHECC CUMYJIAINN HE 6y)1eT 3allyleH 3aHOBO.

Nmeercs na mapameTpa, OOMKUX AJIS BCEX TUIIOB CUMYJISIINN:

IMoacTpouth 3HAYCHUST 3ameHseT 3HaYeHHsI TACCUBHBIX KOMIIOHEHTOB, MyTEM MpeoOpa3oBaHusI
MACCUBHBIX KOMIIOHEHTOB ofiero popmata 3arucy 3HaueHui B hopmart Spice.

Jl06aBUTH MOJTHBIN ITyTh IS IMapametp cremut 3a TeM, 4T0OBI (haitn OUOIMOTeKH Spice-Moieneit ObuT
aupekTHBsl .include COXpaHEH B BUJIE MOJHOTO myT. OOBIYHO ngspice TpeOyeT UCIOIb30BaHMS
6ubMoTeKka MOJIHOTO TYTH JIs1 JOCTyMNA K haiinam OubImoTeK.




	Общая информация об Eeschema
	Описание
	Технические характеристики

	Основные команды Eeschema
	Команды мыши
	Основные команды
	Операции над блоками

	Горячие клавиши
	Сетка
	Изменение масштаба
	Отображение координат курсора
	Основное меню
	Верхняя панель инструментов
	Правая панель инструментов
	Левая панель инструментов
	Контекстное меню и быстрое редактирование

	Основное меню
	Меню "Файл"
	Меню "Настройки"
	Менеджер библиотек компонентов
	Добавление новой библиотеки
	Удаление библиотеки
	Настройка библиотек

	Общие настройки
	Отображение
	Редактирование
	Управление
	Цвета
	Поля по умолчанию


	Меню "Справка"

	Верхняя панель инструментов
	Настройки страницы
	Инструмент поиска
	Инструмент формирования списка цепей
	Инструмент обозначения элементов
	Инструмент проверки электрических правил проектирования
	Диалоговое окно проверки электрических правил проектирования
	Настройка электрических правил проектирования

	Инструмент формирования перечня элементов
	Инструмент редактирования полей
	Приёмы быстрого заполнения полей

	Инструмент импорта значений посадочных мест
	Доступ


	Менеджер библиотек компонентов
	Таблица библиотек компонентов
	Глобальная таблица библиотек компонентов
	Таблицы библиотек компонентов проекта
	Начальная настройка
	Добавление элементов таблицы
	Подстановка переменных окружения
	Варианты использования
	Загрузка устаревших проектов


	Создание и редактирование схем
	Основные положения
	Цикл разработки
	Размещение и редактирование компонентов
	Поиск и размещение компонента
	Символы питания
	Редактирование размещённых компонентов
	Изменение компонента
	Изменение значения полей


	Проводники, шины, метки, символы питания
	Соединения с помощью проводников и меток
	Соединения с помощью шин
	Сигналы шины
	Соединение сигналов шины
	Ответвление проводников от шины
	Псевдонимы шин
	Шины с более чем одной меткой

	Подключение символов питания
	Флаг «Не подключено»

	Чертежные элементы
	Текстовые комментарии
	Основная надпись

	Восстановление кэшированных компонентов

	Иерархические схемы
	Навигация по иерархии
	Локальные, иерархические и глобальные метки
	Свойства

	Создание иерархических схем
	Символ листа
	Иерархические выводы
	Иерархические метки
	Локальны, иерархические, глобальные метки и скрытые выводы питания
	Обычные метки
	Иерархические метки
	Скрытые выводы питания

	Глобальные метки

	Сложные иерархии
	Плоские иерархии

	Инструмент обозначения элементов
	Примеры работы инструмента
	Порядок обозначения
	Выбор варианта обозначений


	Проверка электрических правил проектирования
	Как производить проверку правил
	Пример выполнения проверки правил
	Получение информации об ошибках
	Выводы питания и флаги питания
	Настройка
	Отчёт проверки правил

	Создание списка соединений
	Обзор
	Форматы списков соединений
	Примеры списков соединений
	Замечания о списках соединений
	Предостережение об именовании элементов списка соединений
	Списки соединений в формате PSPICE

	Прочие форматы
	Подготовка диалогового окна
	Формат командной строки
	Конвертер и таблица стилей (плагин)
	Формат временного файла списка соединений


	Черчение и печать
	Основные команды печати
	Чертить в формате Postscript
	Чертить в формате PDF
	Чертить в формате SVG
	Чертить в формате DXF
	Чертить в формате HPGL
	Установка размера листа
	Настройка смещения

	Печать на бумаге

	Просмотр библиотек компонентов
	Общая информация о библиотеках компонентов
	Обзор библиотеки компонентов
	Обзор редактора библиотеки компонентов
	Основная панель инструментов
	Панель инструментов чертёжных элементов
	Панель инструментов параметров

	Выбор и управление библиотекой
	Выбор и сохранение компонента
	Выбор компонента
	Сохранение компонента
	Перемещение компонента в другую библиотеку
	Отмена изменений компонента


	Создание компонентов библиотеки
	Создание нового компонента
	Создание компонента на основе другого
	Свойства компонента
	Компоненты с альтернативным начертанием

	Графические элементы
	Графические элементы в частях и дополнительных начертаниях
	Графический текст

	Компоненты из нескольких частей и с дополнительными начертаниями
	Пример компонента из нескольких частей и с несколькими начертаниями:
	Элементы графического обозначения


	Создание и редактирование выводов
	Общие сведения о выводах
	Свойства выводов
	Графическое представление выводов
	Электрический тип выводов
	Глобальные свойства выводов
	Установка выводов в компонентах с частями и альтернативными начертаниями

	Поля компонентов
	Редактирование полей компонентов

	Символы питания

	LibEdit - Редактор компонентов
	Обзор
	Установка точки привязки
	Псевдонимы
	Поля компонента
	Документация компонента
	Ключевые слова компонента
	Документация компонента
	Связанный файл документации
	Фильтры посадочных мест для CvPcb

	Библиотека символов
	Экспорт (создание) символа
	Импорт символа


	Просмотрщик библиотек компонентов
	Главное окно
	Верхняя панель инструментов просмотрщика компонентов библиотеки

	Создание списков цепей и перечней элементов в различных форматах
	Промежуточный файл списка цепей
	Пример схемы
	Пример промежуточного файла списка цепей

	Преобразование списка цепей в другой формат
	Основы XSLT
	Создание списка цепей в формате Pads-Pcb
	Создание списка цепей в формате Cadstar
	Создание списка цепей в формате OrcadPCB2
	Подключение плагинов в Eeschema
	Настройка диалогового окна
	Параметры плагина
	Создание списка цепей с помощью командной строки
	Формат командной строки: пример для xsltproc

	Создание перечня элементов

	Формат командной строки: пример сценария на языке Python
	Структура промежуточного файла списка цепей
	Основные элементы файла списка цепей
	Оглавление
	Компоненты
	Замечание о метке времени компонента

	Части компонента
	Библиотеки
	Цепи

	Более подробно о xsltproc
	Формат командной строки
	Параметры командной строки
	Возвращаемые значения xsltproc
	Больше подробностей о xsltproc


	Симулятор
	Назначение моделей
	Пассивный
	Модель
	Источник

	Директивы Spice
	Симуляция
	Меню
	Меню "Файл"
	Симуляция
	Меню "Вид"

	Панель инструментов
	Панель графиков
	Сообщения консоли
	Перечень сигналов
	Перечень курсоров
	Панель подстройки
	Подстройка
	Пробник
	Параметры симуляции



