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1 BBegeHue
1.1 OnucaHue rpacpuyeckoro pepakropa EESchema

EESchema - o510 rpapuueckuit pemakrop s paspabOTKM NPUHIMITHATBHBIX
AIIEKTPUUECKUX CXEM, BXOISIIUA B COCTaB CHUCTEMBl aBTOMATH3MPOBAHHOTO IPOCKTUPOBAHUS
nedaTHbiX TwaT KiCAD mis onepamuonHbIX cucteM tuma Linux m Windows. HeszaBucumo ot
UCTIONIb3yEeMOH ONepallMOHHON CHCTEMBI CO3/IaBaeMble (aliiIbl CXEM IOJIHOCTHIO COBMECTUMBI.

EESchema - wuHTerpumpoBaHHass mporpaMma: M3 HEE BBI3BIBAIOTCA BCe (YHKIHMU
yrpaBieHUs, OOCIy)XUBaHHUsS OWOIMOTEK, PUCOBAaHUS M KOMIIOHOBKM CXEMBl M Ilepexoja K
pa3paboTke neuyaTHOM miuaTtbl. OHa JOMYyCKaeT HMEPApXUUYECKYH pPa3pabOTKy MHOTOCTPaHUYHBIX
CXEM.

EESchema pabGotaeT cOBMECTHO ¢ rpa)u4ecKUM peaKTOpOM MPOEKTOB MEYATHBIX IUIAT U
TpaccupoBku mnpoBogHukoB PCBNEW, nans koroporo ona mpenoctaBiseT Qaiin netlist,
OIKCBIBAIOLIMH IEKTPHUUECKUE COEANHEHNS I pa3pabOTKK €YaTHON IUIATHI.

EESchema Ttakxe BKIIOYaeT pelakTop M300pakeHUH KOMIOHEHT (CHMBOJIOB 3JIEMEHTOB
cxem) LibEdit, koTopslif mo3BosiseT co3aBarh, peAakKTUPOBAaTh U IPOCMATPUBATh KOMIIOHEHTHI, 1
NOJJIePKUBaTh OMOIMOTEKN CHMBOJIOB (OIEpallMd MMIIOPTA, SKCIOpPTa, AOOABICHUS U YAaJICHUS
KOMITOHEHT OUOJIMOTEKN).

EESchema [0MOJHUTENBHO BBINOJIHACT CIEAYIOIIME, Ba)KHBIE JJS COBPEMEHHOIO
IIPOTPaMMHOT0 oOecrieueHust pa3paboTKU cXeM, (PYHKIHH:

* aBTOMATHU3MpOBaHHas IpoBepka mnpaBuwibHOCTH cxeMmbl (DRC) - koHTpodab 3a
NPaBUIBHOCTBIO  BBOJA KOMIIOHEHT U COEIMHEHMH, HE  IOJAKIIOYEHHBIMU
KOMIIOHEHTaMH | JIp.;

* reHepanus yeprexeit cxem B popmarax POSTSCRIPT, HPGL unu DXF;

* pacreyaTKa CXeM Ha JIOKQJIbHOM IIPUHTEpE;

* (opMHpOBaHUE MEPEUHS MATEPUATIOB;

* (dopmupoBanue crnuckoB mernei (netlist) ams MoaeTMpoOBaHUS AIEKTPUUICCKONW CXEMBI
IIPOEKTA U NPOEKTUPOBAHUS MEYaTHOM IJIATHI.

1.2 TexHun4yeckum o630p nporpaMmmbl

EESchema — nporpamma, orpanimdeHHast TOJIBKO pecypcamu namsite. [1o 3Toit sxe mpuanHe
HET OrPaHUYECHUH HA YUCIIO KOMIIOHEHT, BBIBOJIOB KOMIIOHEHT, CO€IMHEHUN U JIUCTOB.

EESchema mo3Bosisier co3maBaTh MPOCThIE WJIM MHOTOCTPAaHWYHBIE CXEMbl. B ciydae
MHOTOCTPAaHUYHBIX CXEM, UX IPEJICTaBICHUE MEPAPXUUYECKOE, C OBICTPHIM JTOCTYIOM K Ka)KIOMY
JUCTY.

Jliis MHOTrOCTpaHUYHBIX cxeM B peakTope EESchema MosxeT npuMeHsThCs:

* mpocras uepapxus (Kaxaas cxema UCIONIb3YyeTCsl €JMHOXK /bl );

* CIIOKHAas uepapxus (HEKOTOPbIE CXeMbI UCIIOJIb3YIOTCS 00JIee OTHOTrO pasa);

* [UIOCKas uepapxusi (HEKOTOPBIE CXEMBbI HESIBHO BKJIFOUEHBI B OCHOBHYIO CXEMY).

Pa3mep ueptexa cxembl Bo3mMoxkeH B hopmaTtax oT A4 1o A0, u ot A no E ¢popmara.



2 OcHoBHble koMaHabl EESchema
2.1 [locTyn K KOMaHAaM pefakTtopa cxem

_I[interf_u /] (C:\Program Files\KiCad\share\demos\interf_u) g@
tafn Mpaeka MpocWoTp PasMecTHTe HacTpofikk  MHCTPYMeHTEl  ChpaBka
w1 7 = y
sens [ A L'FY
Hil " B AR L RS o
= o L n »ERIE- L HLL| g o BHH=
In |&= Wz (3 bt EpEMECTHTE KOMAGHEHT U1 4l oowe | FROF fogine w1 -
+— E%G % % i : M%—zxm Ff:;j'm:j_x“'“ 0 st
mm |5 w—’ EHBAUF _ 13 E’ MNepeTallHTE KOMAOHEHT 5 M;ﬁE £ L',éé "E,E..;,‘*ﬁ - t@ﬂ:
= HE S , e Tiﬁz e |
-I— ST J OPHEHTALHA KOMMOHEHTS - riia Pimcuk R %E; E .:..ﬁ 3
wd P F
b__‘f? MpaBka KOMNOHEHTS k s ] Eﬂ mE %ﬂﬂﬂ“ -L
A . i Lisas
By KOnHpoBaTh KOMIOHEHT C e o L‘m ""E - — L
= . B=ie siEEE
rali] = _T‘ W LANMTE KOMMOHEHT Del %E HEE# %
=E e Hrhep -
on ro mis v
Y —— : ot LieHTp F4 i E :E_mz,.‘
Jes  amr—== B 2 il %
Bl I, Eraf @)\ YEEMMUMTE MacwTab Fi @HF Fﬁ;‘
B= BEF } %:i .;n—_un_; :_EII_I.I]]__ L
I 5. 'i m—"—im_ G)\ ¥MEHELMTE MACWTAE Fz :% E: E% 1 L
etk P . H&m sm#:- A
1 FoOKz F
un u. 0 NepepHoOBaTE F3 [ o '
[ql ABTO MaCclWTab Home -’
- i - * Q Brifiop macwTtaba 4 '%'
?’;‘;’; Bribop ceTkk 4 Comr =
x [P T PY— Mo, = %
SEKpBITE Py, |comemst 2 IMTERFACE LINIVERSEL —
Nyt connat 3 [V 'Fo
< | B
OB0zHAHEHHE ma FomMnaHeHT BrbnmTeEKa CnHcaHke FnHYeEkRIE CNoEa
745245 F4L5245 T Cickal BUS Transceivers, 3 State out TTL BUS 35kake
Sarpysta saeeplieHa CProgram Files\kiCadishare' Z 16 % 5,000 ¥ 3.250 dx 5.000 dy 3.250 AHoFMEL
Hoctyn k komangam EESchema M0o)xHO NOIyYUTh pa3HbIMH crioco0aMu:
° IICJIKHYB I10 (bYHKI_[I/IHM OCHOBHOT'O MCHIO (BerHHH qacCTb aKpaHa);
¢ MCJIKHYB IO UKOHKEC B BCpXHCﬁ YaCTH 3KpaHa (OCHOBHBIC KOMaHIILI);
¢ MCJIKHYB II0 UKOHKEC HpaBOI;'I YaCTH 5KpaHa (CHCIII/IaJ'IBHBIe KOMaHIbI UJIM UHCTPYMCHTLIL
- tools);
b IOCJIKHYB IO HKOHKC JIEBOM YacTu OKpaHa (OHI_[I/II/I HaCTpOﬁKH OTO6pa)KeHI/IH);
¢ MCJIKHYB II0 KJIaBUIIAM MBIIIKHN (Ba)KHbIe JOIIOJTHUTCJIBbHBIC KOMaH,IIBI). Kak IpaBHJIO,
HpaBOﬁ KJIaBUIIEH OTKPBIBACTCSA KOHTCKCTHOC MCHIO, 3aBUCAIICC OT JJIEMCHTaA IO
KypCopoMm (BHI[I/IMBIﬁ pasMep, CCTKa U pCAaKTUPOBAHHUC BHCMCHTOB);
* ¢ynkunoHanpHbIME Kitodamu kiaasuatypsl (F1, F2, F3, F4, Insert u space).
Ilpumeuanue:

Knasumia Escape nossossier 0cTaHOBUTE BBITIOJHEHHE KOMAH/IBL.
Knasuma Insert nossonser ny6nuposars mocaeqHuil CO30aHHbIM dIIEMEHT.



2.2 KomaHAabl, BbINOJIHSAeMbIe MbILLKOMN

2.1.1 OcHOBHbIe KOMaHAbI
Jeeas knasuwma:

® O)II/IHapHHﬁ ICJI490K: 0T06pa>1<aeT XapPaKTCPUCTUKHU KOMIIOHCHTA WM TCEKCT M0

KypPCOPOM.

b HBOfIHOﬁ MICJIYOK: IIO3BOJIACT pPEAAKTUPOBATHL I3TOT KOMIIOHCHT (CCJ'II/I DJICMCHT

PEAKTUPYEMBII) UJIU TEKCT.
Ilpasas knasuwa:
OTKpBIBaET BBINAJAIOLIEE MEHIO.

2.1.2 Onepauumn c 6nokamu

Bl Moxere mepemerniaTh, MepeTacKUBaTh, KOMUPOBATh U yIAIATh
(mpsiMOyTOBHBIE (PparMeHTHI cXeMbl) BO Bcex MeHi0 EESchema.

*9 MeperecTHTE KaMNoHEHT U3

* MepeTalMTE KOMAOHEHT

4 |
— 5 |
5
e T
La]
g J&- CPHEHT SUMA KOMIOHEHT S
1

'P
D’f MpaBta KoMNoHEHT A

= KOMMPOEATE KOMIOHEHT

—! ¥ AaNHTE KOMOOHEHT

2 p—
Al
3 s @ UeHTp

-

L

i
T

YEEMMUHTE MaCLTah

I

¥MEHELUMTE MaclTab

Jo

d

MepepHCoEaTE

[(.-])\ AETo MacwTab

@\ Brifop MacwTaha

SN Brifop ceTeEM

m SaKpeITE

[
=l
L]

M |

Dl

F4

F1

Fz

F3

Horne

BbIOpaHHBIE OJIOKU

Bribupatorcst 010ku J1eBOM KiIaBuIIel MbIIKUA. KomMaHia BBITIOMHSAETCS MPH OTIYCKAHUH
KIIABUIIH. Y Iep)KUBasi MpH BeIOOpe Haxatoi onny u3 kinasum Shift, Ctrl, miu ae xnapumm Shift
u Ctrl, Bbl Konupyere, nepeTackuBaeTe WM yaanusere BbIOpaHHBIN O10k. KomaHnna BeIMoiHsETCS

IIpU OTIIYCKAaHWU KJIABUIIIH.

Tadauuma KoMaHa:

IeBas knaBuLa MILWKA | - mepeMeCTUTh BHIOpaHHOE
Shift + neBas knasuwa MbIWKA | - KOIMPOBATH BEIOPAHHOE
Ctrl + neBas knaBuLLa MbILKA | - repeTaIUTh BHIOPaHHOE
Control + Shift + neBas knaBua MbILKN | - yIaTMTH BEIOPAHHOE




Bo BpeMs ICPEMCILICHU A BLI6paHHOFO 9JICMCHTA:
¢ IMCJIKHUTC BHOBb U1 BO3BpaTa 3JICMCHTOB HA MCCTO,
¢ IICJIIKHUTEC npaBoﬁ KJIaBUIIICH AJI1 OTMCHBI IEPEMCILICHH .

Ecnu 3amynieHa koMaHaa mepeMecTHTb OJIOK, apyras GJIOKOBas KOMaHAa MOXKET ObITh
BbIOpaHa U3 BBINAJAIOLIET0 MEHIO (IIpaBasi KIaBHILA MBIIIKN).

2.3 «lopsiume» KnaBuLWIKN pegakTopa cxem

<<FOp$I‘II/I€» KJIaBUIIHU SBJIAIOTCA HC3aBUCUMBIMU OT CUTYyallnH.

Cnucok TOPAYHX KTaBHIL

Help (this window)

Zoom In

Zoom Out

Zoom Redraw

Znormn Center

Fit on Screen

Reset Local Coordinates
Unda

Redo

Find ltem

Find Mext ltem

Find Mext DRC harker
Delete ltem

Repeat Last ltem

Move Block -» Drag Block
Move Schematic ltem
Copy Companent or Label
Drag Schematic ltem
Add Component

Add Powrer

Rotate ltem

Mirror = Component
Mirror ¥ Companent
Crient Mormal Compaonent
Edit Schematic ltem

Edit Component Yalue
Edit Camponent Foatprint
Draw Wyire

Draw Bus

Add Label

Add Hierarchical Label
Add Global Label

Add Junction

Add NaCannected Flag
Add Sheet

Add Wire Entry

Add Bus Entry

Add Graphic PolyLine
Add Graphic Text

CnNUCOK ropAYMX Knasuil

?

F1

F2

F3

F4
Home
Space
Ctrl+Z
Ctrl+Y
Ctrl+F
F5
Shift+F5
Del
Ins

3arpeiTe

Crmcok ropsA4ux KiiaBHIIL:

? — Help: ato coobuienue
F1 — yBenuuenue uzodpaxeHus
F2 — ymensienue nzo0pakeHus
F3 — nepepucoBka skpana
F4 — nentpupoBanue n300pakeHUs
Home — Brimcath B 9kpaH MonHOE N300pakeHne
Space — cOpoOC JTOKAIBHBIX KOOPAUHAT
Ctrl+Z — otkar
Ctrl+Y — oTrmena oTkaTa
Ctrl+F — nouck;
F5 — CIEAYIOLIMI ITIOUCK
Shift+F5 — naiitu cnenyromuit DRC-mapkep
Del — ynanenue snemenra
Ins — moBTOpeHHUeE MoCIenHEro IEMEHTa
Tab — nepeBon 610ka nepemernienus B drag-610k
M — nepeMecTUTh KOMIIOHEHT
M — nepeMecTUTh KOMIOHEHT
C — KonmupoBaTh KOMIIOHEHT WJIM METKY
G — mepeTaniuTh MIEMEHT CXEMBI
A — 100aBUTH KOMIIOHEHT
P — noGaButh muTanue
R — BpamaTh KOMIOHEHT UM HAUMEHOBaHUE
X — 3epKaabHO OTOOPA3UTh KOMIIOHEHT OTHOCHUT. X
Y — 3epKajgbHO 0TOOPa3UTh KOMIIOHEHT OTHOCHUT. Y
N — HyneBasi OpHeHTalMsl KOMIIOHEHTa
E — penaktupoBaTh 3JIEMEHT CXEMBbI
V — penaktupoBaTh 3HaU€HHUE KOMIIOHEHTA
F — penaktupoBath nocagouyHoe MECTO KOMIIOHEHTA
W — HauaTh NpOKIAAKYy IPOBOJAHUKA
B — pucosarts muHy
L — no6aButh MeTKY
H - 1o6aBuUTh nepapxuyeckyro METKy
Ctrl+L - 106aBuTh T100aTBHYI0 METKY
J— no6aBuTh cCXeMHOE cCOeIMHEHNE
Q — 1006aBUTH (ar OTCYTCTBUS COCAUHEHHS
S — n106aBuTH TUCT
Z — no6aBHUTH BXO]l IPOBOIHUKA
/ - 100aBUTH BXOJ IITNHEI
| - 106aBUTH MOJIUINHUIO
T — noGaBuTH rpayuIecKUil TEKCT
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[Tepeuens ropsuux kinasuil st EESchema M0)XHO BbIIaTh C TOMOIIBIO KITABHUIIHU «?» WIH
COOTBETCTBYIOIIEH KOMaHA0H MeHI0. ['opsurie KIIaBUIIM MOTYT OBITh 33/1aHBI WJIH TIEPEOTIPEACTICHBI
nmoJib30oBatesieM ¢ momompio Peqakropa ropsiunx kiaasum (hotkey-daiina). ITociae 3Toro Hy)HO
nepeuntaTh hotkey-daiin wnm nepesamyctuts pegakrop cxem EESchema.

‘MTe  HacTpoRkW  MHCTpymMeHTel  Cnpaeka

2.4

r]:] ExonmoTera G)\ 0 [(P\ [.é.l li:] %l *' |

s ® LeeTa
MapamMeTpel
Az r
FopAYME KNIEHLWM LA MoK, TEKYLWH KNaEHLL

cirl

2

. " PeaaKTop ropaqM: KNaEHLL
CaxpaHHTE HacTRoMKH

Lo gu llEnl JE

JarpysHTE HACTROMKM {% SKCAOPT FOPAYHY KNAEHLLM

F[ 2y MMNOPT KOHPHMYPALUMH FOPAUM: KNABHL

Bbi6op pa3mepa ceTkm

Kypcop B paGouem mosie peakTopa cXeM IepeMemaeTcs o CeTke, KOTopasi MOXKeT OBbITh
oToOpa’keHa MM HET (KHOIIKAa CETKM BCErjla OTOOpa)kaeTcs B MEHIO YIIpaBlieHHs cieBa). Bel
MO’KETE U3MEHUTh Pa3Mep CETKU depe3 Bblnaaaromee MeHo mwin MeHio Hacrpoiiku/Ilapamerpsl

(Preferences/Options).

[To ymomuanuio pasmep cetku cxeMbl 50 mil (0.050") wim 1,27 mummmumerpa. Kto-to
noskenaet padborath co cpeanei (20 mil) nim menkoit cetkoit (10 mil). Oto He pekoMeHayeTCs ISt
0oObIyHOM paboThl. Tak Kak cpegHsss WM MeJKas CeTKa CIEHUalbHO NpeAHa3HAYeHbl JUIs
pa3pabOTKN WM COMPOBOXICHUS KOMIIOHEHT C OOJBIIMM KOJMYECTBOM BBIBOJIOB (HECKOJIBKO

COTEH).

2.5 Bbi6op BuaoBoro macwitaba

Jlyist u3MeHeHus: BUI0BOTO Macirada (Zoom):

— IICJKHUTE TPABOW KJIABHMINEH MBIIIKH, YTOOBI OTKPHUIOCH BBINAJAIOINICe MCHIO W
BBIOEpUTE MOAXOAAIINI MacITad;

— HUCTOIB3yiTe (PYHKIIMOHATBHBIC KIIABUIITH:

F1 - yBennuuts (Zoom in);

F2 - ymenpmmmts (Zoom out);

F3 - nepepucoBarts (Redraw);

F4 - uenTpupoBarth Bo3Jie Kypcopa, WK MIEITKHUTE CpeAHeH KIIaBUIIeH MbIIKU (0e3
ee IepeMeIleHNUs );

YBEIMYCHHE OKHOM, BBIpE3aeMOoM cpeaHelt kiaBumieit Mk (Window Zoom);

u3MeHeHue macitada konecukoM (Mouse weel Zoom in/Zoom out).

2.6 OTobpaxeHMe KoopaAMHaT Kypcopa

OTtoOpaskeHue KoopauHaT pabodero MpOCTPaHCTBA IS Pa3pabOTKU CXEMbl POU3BOJAUTCS
B mioiimax (inch wimm ) wmu B mwmmumerpax. Ognako, EESchema BHyTpeHHe Bcerma paboraet ¢
1/1000 mroitma. Crnenyromiass nHdopmalis oToOpakaeTcsl BHU3Y B IPaBOM 4acTH OKHA (Ha CTPOKE
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COCTOSTHUS):
« Zoom-dakrop macmTada;
« a0CONIOTHAs MO3MIINS Kypcopa;
+ OTHOCHTEIbHAs TIO3UIIHSI Kypcopa;
« TeKymas cucreMa eauHul (mm/inch).

OTHOCHTENbHBIE KOOPIUHATHI (X, Y) MOTYT ObITh cOpouieHsl mpobenom. [ospnstommumecs
KOOPAWHATHI OyIyT OTHOCUTHCS K 3TOW TOYKE.

Z1z2 #-110.490 ¥ 145,590 x -259.050 v 43.610 i

2.7 MeHio ¢pyHkumn EESchema

|lIlaFir| Mpagta MpocMoTp PasMecTWTe HacTpofkKM  FHCTpYMEHTEl  COpaEka

[Tokazano wmeHi0 0a30BbIX (QyHKIMH rpapudeckoro penakropa EESchema, xoropoe
MO3BOJISIET OTKPBITh M COXpaHWUTh cxeMmy (omuus Paiiji), BbI3BaTh (QPYHKUUHM pPEIAKTHUPOBAHUS
(ITpaBuTh), oToOpakenus (IlpocmoTp) 1 pasMereHus 1eMeHTOB cxeMbl (Pa3MecTHTh), BHI3BATh
onuuu koHpurypanuu mnporpamMmbl (HacTpoiikm), nepedTH K pegakTUpOBAaHUIO WU 0030py
KOMIIOHEHTOB CXEMbI, K €€ IpOoBepke U K pa3paborke neuaTHoil miatel (MHCTPyMeHTHI),
oOparuThes K (aiiny onepatuBHO# oMoy (CrnpaBka).
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2.8 BepxHee MHCTPyMeHTarIbHOE MEHH

l'onoBHOE MeHIO pemakTopa oOecmedrBaeT OBICTPBIA TOCTYH K OCHOBHBIM (DYHKITHSIM
EESchema.

oy = G| & & o @ -]|00 0[P A & R ik

IlepeyeHb HHCTPYMEHTOB MEHIO

—

I¢

Co3naTh HOBYIO CXEMY.

OTKpBITH CXEMY.
CoxpaHuUTh MONHYIO CXeMy (co Bcelt nepapxueii).
Br16op pazmepa nucTa v peIaKTHPOBAHHE IITAMIIa YePTEXka.

Bbo130B penakropa komnoneHT Libedit 1151 mpoBepku U pe1akTHpOBaHUS
OMOIMOTEKH KOMITOHEHT.

[TokazaTe koMioHeHTHI OubHoTeKH (Viewlib).

BbI130B «HaBHUraTopa», 4T00bl 0TOOPA3UTh JPEBOBUIHYIO CTPYKTYPY HEPAPXUU
CXEMBI (€CJTM OHA COJCPIKUT T0OABOYHBIC JINCTHI) U OBICTPO MEPEUTH K JTFOOOMY
JHUCTY UEPaAPXUH.

Y nanuTh BEIOpaHHBIN 3JIEMEHT BO BpeMs iepeMelieHus 0Jioka cxeMsl (move block).

Kommposats BeIOpaHHBIN 1eMEeHT B Oydep oOMeHa BO BpeMsl epeMenieHus 010Ka
(move block).

Konuposate nocnequuii BBIOpaHHBINA 371EMEHT WK OJI0K ¢ TEKYILEro JIUCTA.
OTMeHuTH nocineaHon npasky (10 10 ypoBHeit).

OTKpBITh MEHIO T€YaTH CXEMBI.

Be13Bats nporpammy CVPCB nepexojia K I€4aTHOM IjiaTe.

Beo13Bats penakrop neuatHsix miaat PCBNEW.

Zoom in 1 out - yBeIMYCHHE U YMEHBIIICHHE BOKPYT LIEHTPa dKpaHa.
[TepepucoBaTh 3KpaH C ONTUMAIBLHBIM Zoom (Maciradbom o030pa).
BbI3BaTh MEHIO IOMCKA KOMIIOHEHT M TEKCTOB.

Co3narts netlist (cucok neneit B popmare Pcbnew unm Spice.
dopmupoBaH€e MO3UIMOHHBIX 0003HAYCHUN KOMIIOHEHT CXEMBI.

ERC (Electrical Rules Check): aBToMaTHuecKkasi mpoBepKa dJIEKTPUIECKUX
COCTMHEHUN CXEMEL.

I'eneparus nepeunst aaemMeHTOB cxeMbl B ¢popmate BOM (Bill of materials) w/unu
HNEPAPXUUECKUX METOK.
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2.9 UKOHKM NpaBoro UHCTPYMEHTasfIbHOro MeHH

WNHcTpymMeHTaIbHOE MEHIO J1aeT IOCTYI K MHCTPYMEHTAaM PUCOBAaHUA cXeMbl (tools):

* pa3MEIIEHHE KOMIIOHEHT, pPHUCOBAaHUE COCOUHEHMH, UIMH, TPOWHUKOB (TOYEK
COEMHEHMSI IPOBOIHUKOB), HANMEHOBAHUM, TEKCTOB. ..

* HaBUTallMA [10 MEPAPXUU JIUCTOB;

* CO3[laHHE UEPAPXUUYECKOU CTPYKTYPBI JINCTOB U CUMBOJIOB COCIUHEHNS,

* yJaJCHHE KOMIIOHEHT.

Hepeqeﬂb HHCTPYMEHTOB MEHI0
[IprocTaHOBHUTH MOPSAIOK WIIH ICUCTBYIOIUA HHCTPYMEHT (TEKYIIyIO (DYHKITHIO
penakropa cxem EESchema).
— Hawuranus no uepapxuu cxemsl.

— BpI3BaTh MEHIO pa3MenieHrs KOMIIOHEHT B TI0JIE CXEMBI.
— MeHro pa3meneHus: KOMIOHEHT nutanus (Powers).

— PucoBanue npoBOAHUKOB Il COSIUHEHUN CXEMBI.
PucoBanue mmuH.

— IloncoennHeHue K MKHE. DTU 3JIEMEHTBI UTPAIOT TOJIBKO IEKOPATUBHYIO POJb, HE
OCYILECTBIISAS COEAMHEHUS; TAKUM 00pa30M, OHH HE MOTYT UCIOIb30BATHCS IS
COCIMHEHMS IIPOBOJHUKOB.

— CoenuHeHUs MWUHBI C ITHHOM, MOTYT COSAMHUTH TOJIBKO JIBE IIMHBI MEXY COOOH.

— Cumaora “No connection — HET COETUHEHUS IJIsl pa3MEIeHHsT Ha BBIBOIaX KOMIIOHEHT,
KOTOpBIE HE JIOJDKHBI OBITh TipucoeanHeHbl. CumBoda mosezeH npu ERC-npoBepke, 94To0b1
MOKa3aTh YMBIIIJIEHHO JIM BHIBOJBI OCTABIECHBI CBOOOAHBIMU HIIM OBLITH MPOIYILIEHBI.

— Pa3Menienue nokaibHON METKH. /IBa IpOBOHNKA MOTYT MMETh UICHTUYHBIE METKA Ha
oJlIHOM JiucTe. [y coefMHeHust MeX/1y pa3HbIMH JIMCTAMH Bbl JOJKHBI HCIIOJIb30BATh
100aTbHBIE CUMBOJIBI.

— Pa3zmenenne rno0GaibHBIX METOK, KOTOPOE J1a€T BO3MOKHOCTh OCYIIECTBUTH CBSI3b MEKIY
CyO-TUCTaMU M OCHOBHBIM JINCTOM (MMEET CUMBOJI CTPYKTYPBHI).

— Pa3memenue nepeceuenus (TpoitHuka). s coeTMHEHUS TIEPECEKAIOIIUXCS TPOBOTHUKOB
WJIM [IPOBOJIHHUKA U BBIBOJA, KOT'JIa OHO HE OJHO3HAYHO (TO €CTh, €CJIM KOHELl TPOBOAHHUKA
WJIH BBIBOJI HE COEJIMHEH C OJIHUM U3 KOHIIOB JIPYrOro IPOBOJAHUKA).

— Pacnonoxxenue nepapxuueckoi METKH. ITO MO3BOJISET CBI3ATh JUCT C KOPHEBBIM
JIUCTOM, B KOTOPOM COJIEP>KUTCSI 0003HAUYEHHE ATOTO JIHCTA.

— Pacnonoxenue cuMBoOJIa HEPAPXUU JIUCTOB (MACHITAOUPYEMBI MPSIMOYTOIBHUK). Bl
JIOJDKHBI HA3HAUUTH UMs (haiisia IyIsl COXpaHEHUsI TaHHBIX ATOro cy0-mcTa (subsheet).

— Hmnopt riao6anbHON METKH € cy0-JHCTa ¢ LEeNIbI0 CO3/1aTh COEAMHEHNUE C CUMBOJIOM CY0-
aucra. ['moGanbHble METKH MPEINoaraloTcs YK€ pa3MeIeHHBIMUA Ha 3TOM CYO-JIHCTE.
Jlj1 5TOrO NEepapX1UUecKOro CUMBOJIA CO3/IaHHbIE TOUKH COEAMHEHNUS YKBUBAJIEHTHBI
TPaJULIUOHHBIM BBIBOJAM KOMIIOHEHT U JTOJIKHBI OBITh COEMHEHBI.

— Coznmanue riao0aapHON METKU Ha CyO-TTUCTE JJIS CO3/IaHUS TOYEK COCTMHECHHS. JTa

£ QyHKIMA Ipolle NPeAbIAYLIEH, IOCKOIbKY He TPEOYET yxkKe ONPEAEIEHHBIX INI00aIbHbIX

XA W rr«g

T S

£

CHUMBOJIOB.
.+ — Hanecenuit muaMi 15 GopMuUpOBaHHS YepTexka CXeMbl ¢ POPMATHONW paMKOU
* (v}
* (o6pamutennst cxembl). CoeTMHEHUI HE BBIMOTHSIOT.
T — PasMmemeHne TekcTa BCIOMOraTe/IbHbIX HA/IITHCEH.

— VYpmamuT BBIOpAHHBIM dJEMEHT. ECIM HECKOJIBKO HAJIOKCHHBIX JJICMEHTOB BBIOPAHEI,

MPHOPHUTET OTAACTCS HAaMMEHbIEMY (B YOBIBAIOIIEH ITOCIICIOBATCIILHOCTH: nepecedenie,

. npusnaxk Hem Coounenus (NoConnect), coeounenue, wuHa, mexcm, KOMHOHEHM). ITO

A TaK)Ke KacaeTcsl uepapXuu JIUCTOB. 3aMeThTe: QYHKIMS OTMEHUTH MOC/IEAHIOI0 MPABKY
OCHOBHOU MHCTPYMEHTAIBHOH MTAHEIT! TI03BOJISIET OTMEHUTH ITOCIICTHUE YIATICHUS.

JletalbHOE HCHOJNB30BaHHWE O3TUX HMHCTPYMEHTOB onmcaHo B pasaene Co3nanue u
penaktupoBanue cxem (Diagram Creation/Editing).
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210 WKOHKM NneBON MHCTPYMEHTarIbHOM NaHenu

saaa
T
T

e

Ml 12

DTa maHeNb yIpaBisieT ONIUSMH 0TOOpaKEeHUs U TIO3BOJISIET:
* oToOpaxaTh WJIH HET CETKY;
* 3aJaTh CHCTEMY €JMHUI] U3MEPEHUSI KOOPIHHAT;
* BBIOpaTh GpopMy rpaduyeckoro Kypcopa;
* CKPBITh BBIBOJIBI;
* pa3pelieHHbIE TPACKTOPUH TPOBOIOB U IIUH.

2.11 Bbinapawwme MeHIO AnA ObLICTPOro peaakTupoBaHUA

[[leuok npaBOM KIABUIIEH MBIIIKA OTKPBIBAET BBINNAJAIONIEE MEHIO, COJEPKAHUE
KOTOPOT'O 3aBUCUT OT BRIOPAHHOTO 3JIEMEHTA (€CIIH €CTh XOTS OBl OJIMH).

HpeI[OCTaBJ'ISIeTCSI HEMEIJICHHBIN JOCTYII K:

«  Zoom-(akropy Macmrada CXeMbl;
+  PEryJIUpOBAHHUIO CETKH PHCYHKA;

+  33/IaHUIO TTAPAMETPOB JIEMEHTOB CXEMbI (3aBUCUT OT KOHTEKCTA).

4
_ UeHTp F4
Q YEENMUMTE MaauTab Fi

= @\ YMEHBWWTL MacwTad  F2

| G MNepepycoBaTs F3

[q)\ AETO MacwTab Home
:
-

| sk Brifop ceTrm 4

e
meme

1 ﬁ 3EKPEITE
=

'g, MepeMecTUTh METKY M

'Q, MepeTalmnTs NETKY G

KonupoBaTb METKY c
§ % Bpawats MeTKy R
Abc TpaBka METKM E

I ¥aanuTb METKY Del

AsMeHUTE THN 4 A“A M3MEHUTE Ha MEPAPXMYECKYIO METKY

MaawuTab:
MacowTat:
MaawuTab:
MacwTab:
MacwTab:
MaauTab:
MaauTtab:
MaawuTab:

Brimanmaromee MeHIo
0e3 BRIOPaHHOTO JIEMEHTA.

. PCI[aKTI/IpOBaHI/IC MECTKHU

Q VEEMMUMTE MacWTah i

ﬁ“‘\ W3MEHUTE Ha rnoBanbHyo METKY

iy ol 49 s
Q YMEHbWMTL MacwTah  F2 A5 g5 (42 2
4B 06 =2 5
Qo A7 o7 (£l . ME7
epEpHUCOBETE F3 a8
AQ
[q)\ AT MacwTah Home A0
All
Q Brifiop macwTaha 4 ii%
e Aii‘
*% Buifiop ceTkn r | ALS
Prpa Al
it
x SaKpEITE 52
DE
WR= . 20 | p




—i—

&
%
%

MNepeMecTHTE KoMNOHeHT U2

MepeTawnTs KoMNOHEHT

OpMEHTALMA KOMNOHEHTE

[ KonvposaTe KOMNOHEHT g [k 3HaqeHHe W
7l YaanuTb KomnonenT Del A Ofiosnaverme
uz
MocagouHoe MecTo =
UeHTp F4 % R
Q R 2 m MpaeuTs B peaakTope bubnuoTex
Al [2:] =E
Q YMEHBWNTE MacwTat F2 ﬁ; 257 AT &7 s
A3
F¥] 28 g
G Mepepicosate F3 A0 F3 | g
Livis s I e
12 412
[ql ABTo MacwTah Home 413 78
Al3
14 3 fane
Q Boibop macwraba ALS . 31 Als
416 P P
arnn
2 Buifiop cemen CS1-, 27 fpoy
B B
DE- 24 OE
x 3aKpeiTe o WR— . 29 ] R
B7ELTE

32dipe0od

PenakTpoBaHne KOMIIOHEHTA.

14
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3 OcHoBHOe MeHIo (hyHKUMU pegakTopa cxem EESchema

3.1 MeHio cpyHkumninn ®awun (File)

mﬂpasnca MpockoTp  PasmectwTe  HacTpoit  MHCTpymeHTel  Chipaswa

,— Hoebii Ctrl-+Hy = @\ Q 0
7 OTRpeITE Ctri+0 |
Linterf_u.sch
MocneaHue dains 4 & =
. i 2 DyWicad kicad_tutor_new\tute
%’ 3 Dy'Wicad kicad_tutor_new\dem:
COXPaHHTE BECh NMPOEKT CXEMbI Cirl+5 VK i ! 1
i e o 4 D:Kicad cad_tutor_new\tute
%, 5 D:\Kicad\kicad_tutor 2\RS232\0
& CoxXparnTh TEKYLLMHA NMCT CXEMB] &60: ll,'Gl:Eld H}dcad_be:ur.l'nRSBZ'n,tL
? f 7 Diicadicad_tutor 2\RS232hw
. COXPaHUTE TEKYLLMIA MMCT CHEMBI KaK 8 Dt \Kicad icad_tutor2RS232\R
R L,
HacTpoitku cTpaHiLE R
b Hacte P B =E
T I~
| o, MevaTs Tﬂg - f—

B UepTHTE

=B

» TR =l

ﬂ Beixon
Hosblit
OTKpBITH
Hocaennue aitibi

CoxpaHuTh BeCh POEKT
cXeMbl

CoxpaHuTh TeKyUIuii
JIMCT CXeMBblI

CoxpaHuTh TeKyIIii
JINCT, KaK...

Hacrpoiiku cTpaHuubl
ITeuarts

Yeprursb

Brixoa

- HAYMHAET HOBYIO CXEMY
- 3arpy’kaeT CYIIECTBYIONIUN (Daisl CXeMBbI

- OTKPBIBAET AJIS 3arPy3KH CIIUCOK U3 PAaHEE OTKPHIBAEMBIX
CXEMHBIX (haiioB

- COXpPAHSIET MOJIHBIN MPOEKT CXEMBI

- COXPaHACT TOJBKO TCKYH_IHﬁ JIUCT CXCMBI

- COXpaHsET TEKYIIUN JIUCT CXEMBbI B (pailsl o1 HOBBIM
UMEHEM

- 3a/1a€T pa3Mepbl CTPaHMIIbI U 3aII0JIHIET OCHOBHYIO HaJl-
MUCh

- IOCTYI K MEHIO IleyaTH (CM. Takxe paszaein “UepueHnue u
nevyaTh cXem™)

- yepuenue B Postscript, HPGL, DXF unu SVG ¢dopmare
(cm. paznmen “YepueHue u mevatb cxeM’)

- BbIXOJ1 6€3 COXpaHeHUs

3.2 MeHI0 HacTpoeK pepakTopa cxem
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3.1.1 Hactpouku pepaktopa cxem

HMHCTpyMeHTEl  Cnpaeka
F]:] BuBnMoTERS Q O [q)\ m [m ﬁ; il r}et

e
ls.®) LiBETE

A

¥
=5 MapameTpel

ﬂ AzkIK 4
Fn' TOpAYME KNEBHLLIA » |y CrMCoK TEKYLMX Knaskw
- ——
{% COXPEHWTE HECTPOMKK
f;;;“ 3ErpYIMTE HECTPOIKK % SKCNOPT rOPAYMX KNSEMLWLKM
@ WMNopT KOHGWMr YDELWM MOPAHMX KISEMLL

bubsmoreka (Library) Bb160p GMOIHOTEK U IyTel K OUOIHOTEKAM.

IBera (Colors) — Br16op uBeToB st opopMIIeHUsT CXEMBI

ITapametpsl (Options) — Omuun oToOpaXkeHus (€IUHMIBI CXEMBI, CETKA. . .)

A3bik (Language) — Bri0op s3bIka nHTEpdeiica penakropa cxem Jist
MOJIb30BATEIIS

Coxpanuth HacTpoiikm  — Coxpanuts (aiin Hactpoek (Save preferences)

3arpy3uTh HaCTpoOKH — Ilpouurats ¢aitn HacTpoek (Read preferences)

«opsiune» KJIABUIIH — Joctyn k mento ropsiunx knasuil (Hotkeys)

3.1.2 lMoameHIO ropsAYnX KnaBuLl

Cnmcok TeKyIux KJIaBuml - TeKymuid CIMCOK ONPEACIICHUA TOpSYnX KIaBHUII (TO Ke
- ¢ nomotbio knasuiy '?') - List Current Hotkeys

Penakrop «ropsiunx» kjaa- - 3aMyCTUTh PEAAKTOP «TOPSUUX» KIIABHIII

BHIII

IKCNOPT «ropsiunx» kjaa- - Co3nath Qailil KOHPUTYPALUN «TOPSIUX» KIABUIII
BHIII

NMnopT «ropsiumx» KJja- - CuuraTh paHee co3/IaHHBIN (ailn KoHPUrypauu

BHUIII «TOpsAYHX» KJIaBUIII.
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3.1.3 MeHio HacTpoek 6ubnuotek (Preferences/Library)

#3C:\Program Files\kicad11\share\demos\interf_u\

Daiinel BMBAMOTEKK KOMNOHEHTOS

power
device
conn
lirear
requl

Tk NobaenTe
cmos4000

adc-dac Bcraeuth
MEmary

xilinx YaanuTe

special

image —

Monb30EaTeNbCKKME MY TH NOMCKa

NobaenTe

BcTaeuTe

Yoanute

TEKYLLMIA CMIMCOK. YTl No1cka

C:\Program Files\kicad 11\share'demostinterf u

C:\Program Files \kicad 11\share\template

[ OTMeHa

o
E

Kondurypauus EESchema Bkirouaert:
« IIyTH K OUOJIHOTEKAM;
* CIIUCOK OMOIMOTEK.

[TapameTpsl KOHGUTYpallMd COXPAHAIOTCS B (¢aine Tuma .pro. B pa3HbIX KaTamorax
(mamkax) JOImycTUMBI pasnnyHble (aiinsl koHdurypanuu. EESchema oTbickuBaeT u Ucmosib3yeT ux
M0 YOBIBAIOIIUM TPUOPUTETAM:

(aiin koHpuUrypanuu project.pro B TEKyIICH namnke;

¢aitn xondpurypanumn kicad.pro B kartamore kicad. Dtor ¢aitn mMoxer OBITH Takke
MpeoTIpeIesIeHHOH (110 YMOTYaHHUIO ) KOH(PUTypaIHei;

npefonpee/ieHHble 3HaueHus, eciu (aiin He HalgeH. Kak MuHMMyM, 3areM
MOHAZAOOWUTCS  3alOJMHUTh CHOHCOK OMONMMOTEK Uil 3arpy3Kd W COXpPAHHTH
KOH(pUTyparuro.

3.1.4 MeHI0 HacTpoeK uBeTa

Be16op nBeTa U1 pECOBAaHUS PA3INYHBIX 3JIEMEHTOB CXeM, BBIOOD 1BeTa (poHa OCHOBHOTO
okHa penaktopa EESchema (tosibko uepHsblif nnu 6emnblif).



General

E] MNpoBoaHMK

[i] WhiHa

@ CoeanHeHe

MeTka

rnofansHan MeTka

WMMa uenu

3aMETHK

CumBon "He noaknoYeHo”

Component

KoHTyp

.ll Homep eniBoaa
E] VnA seiB0aa

Andipsen

e

d

.ll BLACK

Mcr

@ Mnma dakina nucTa

Miscellaneous

@ ERC npeaynpesaeHie

LigeT thoHa
(%) Benbit

MpuMeHTE

IMIT— %
Omena BT
=

18
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3.1.5 MeHI0 HacTpoeK napamMeTpoB peaakTopa

I'Iapamerphl penakTopa cxem

OBwme HACTPOMM | [LiafinoH umen nones

EANHMLIS! M3MEpEHIS: IR

War ceTku: 50.0 | Mun
TONWMHE MAHMA [0 YHOTHEHMRD: 6 [ % man
PasMep WPWGTE N0 YHONHEHMI: 60 | %

TOPMSOHTENBHOS CMELLEHIE MPK NOBTOPEHIW 3neMeHTos: |0
BEpPTHMKANEHOE CMELLEHME NP NOBTOPEHIM anemeHTos: | 100
WHKpEMEHT NOBTOPEHMA METOK: L

WMHTEpEan aBTocoXpaHeHUs (MUHYTI): | 10

|:| MNokazaTte ceTKy

[nokasaTe cxpemeie BniE0ns)

BN, agToOnaHopaMy

[+] Lierm 1 Wwire! ToNBKD B TOPMS. 11 BEPT. ODHEHTELUAM
MoKa3aTe rPaHLLI CTPaHWLb

4 ¥

MiKn

4k

MK

4k 43

MUHYT

O ][ OTtmeHa ]

Ennnuubl usmepenus:

(Mesurement units:)

Bei6op eaunHui (A0iMBbl WM MIUIMMETPBI) A OTOOpaskeHus
KOOpAMHAT Kypcopa U BbIBOJIa HA IKPaH

HIar cerku:

Br16op pasmepa cetku. Paboraiite ¢ HopmanbHOU ceTkoi (50mils
= 0,050 mroitma unu 1,27 mm). MeHbIne CETKU HCTOIB3YIOTCS

(Grid Size:)
JUISL IOCTPOEHUS KOMITOHEHT.
Toammua  auaum  no | Tommuua nuHuu (pasmep Tmepa) UIsl PUCOBaHUS OOBEKTOB
YMOJTYAHHIO: MPOEKTA, 11 KOTOPBIX HE YKa3aH CIECLHUAIbHBIN pa3zMep
(Default line width:)
Pa3zmep mpudra no | Pa3mep Tekcra npu BBOJIE HOBOI'O TEKCTA UJIM METOK

ymoauanmio: (Default text
size:)

Topu3onTaILHOE CMele-

HHE NP MOBTOPEHUH dJIe-
MeHTOB (Repeat draw item

horizontal displacement)

[Mar 1o TrOpU3OHTANM [UIsI DPa3MHOXKEHUS (AyOJIMpPOBAHMS)
aneMeHTa cxeMbl (oObruHoe 3HaueHue 0). Ilocne pasmernieHus
KOMIIOHEHTa, METKH WJIH TNPOBOJHHUKA JyOJMKAT BBIITOJIHAETCS
kiaBuie Insert)

BeprukajibHoe cMeleHue
NPH NOBTOPEHUH dJIeMEeH-
TOB (Repeat draw item
horizontal displacement)

[ar mo BepTUKAIK ISl pa3MHOXKEHUS (JyOIMpPOBaHUS) SJIEMECHTA
cxembl (00bpryHOE 3HaUeHue 0,100 groiimMa umm 2,54 Mm).

NHKpuMeHT mNOBTOpPEHHHA
metok  (Repeat  label
increment:)

WHKpUMEHT 171 TIO3HMIIMUA KOHIIA TEKCTa B Ynciax (0003HaUYEeHUU
[IMH, HampuMep) NpU JOyOJHMPOBAHWHM WIW PEIAKTHPOBAHHUU
(oObruHOE 3HaueHue 1 wm — 1).

IMoka3zate cetky (Show | Ecnu BeIOpaHoO - ceTka oToOpakaercs.

Grid:)

IMoka3aTtsb ckpbIThie | OTOOpakaeT HEBHIUMBIC BBIBOJBI, €CJIH OIIHUS BKJIIOYCHA
BbIBOJAbLI  (Show hidden
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pins:)

(HO3BOH$I€T BUIACTH BBIBOJBI HI/ITaHI/Iﬂ)

Bruwounrth
aBTONIAHOpPAMY (Enable
automatic panning)

Ecmu YCTAHOBJICHO, TO aBTOMAaTHYCCKH YBCIUYMBACT OKHO, €CJIN
KypCOp BbBIXOAUT 3a Cro IMIpeaciibl BO BpPCMA BbIIIOJIHCHUA
COCAMHCHUA WK NTCPEMECIICHUA KOMIIOHCHTA.

Ilenu 1 IIAHBI TOJBKO B
TOPHU30HAJIBLHON WJIN Bep-
THKAJbHOW OPUEHTALMHU

Ecnu BBIOpaHO, TO Ha cxeMme JOMYyCTHUMO IPOBEIEHUE TOIBKO
TOPU3OHTAJIBHBIX WM BEPTUKAIBHBIX MPOBOJHUKOB U IIUH.
WNHuaue nomyctuma jro0asi OpUeHTALNS COSTUHEHUH.

(Allow buses and wires to
be placed in H or V
orientation only)

crpaHunbl  (Show page
limit)

IToxa3aTp rpaHunbl | Ecau yctaHOBI€HO, TO 0TOOpaXkaeT rpaHULibl CTPaHULIbI.

3.1.6 MeHio ans BbIGOpa A3bIka MHTepdenca EESchema

W3HavyambHO  HCNONB3YEeTCS  NMPEAYCTAHOBIEHHBIM  PEXUM  s3bIKa

uHTepgeiica

rpaduueckoro penakropa EESchema. ®ynxiueir Hactpoiiku/S3b1k BO3MOKHO NEPEKIIIOYCHHUE HA
Ipyrue S3bIKM B WHTEpdeiice mporpammbl. Jlas BBeJeHUS B JeicTBUE HOBOTO HHTEpdeiica

nonb3oBarenst EESchema nyxHO mepe3anycTuTs.

3.3 MeHio nomowm CnpaBKa

Oynkust CnpaBka (Help) cmyxut miast nocrtyna k online-momormu (K TEKCTY 3TOTO
JIOKYMEHTA) M Tak)Ke I BBIBOJIa OKHA ¢ MH(popMaIeit o Tekyme Bepcun penaktopa EESchema

(About EESchema...).

Hwxe mnpuBeneHo wu3o0pakeHWe Takoro okHa mporpammbl (ycranoBka EESchema
BHITIOTHEHa Ha 0a3e Kpocc-muargopmenHoit uuTepdeiicnHoit Oubanorekn wxWidgets 2.8.12

Unicode anst oneparmonssix cucteM ALT Linux Desktop u Windows XP).

N}
.: Eeschema :.

iy g

Jf © 1992-2011 KiCad Developers Team
| "hi T, Build: (2012-jan-04 GOST)-stable
S wxWidgets 2.8, 12 Unicode and boost C++ libraries

on 32 Bits Windows
4.‘3 6 » B | =
o Wudoprayna — PaspaboTumki ¢ ABTOpbI AOKYME... e Xy O0HHAKA “ k Mepesoa4mKi & NiueHsua
Onucanne

nnar.

KiCad B8 MnTepuere
+ ODUrMHANBHEI CAIAT DCHOBoNONOMHWKE KICad

+ MpoekT Ha Launchpad
+ Wiki Ha Sourceforge ¢ BoNbLMM KONMYECTEOM MHDODMELLN
+ ADSHWOWMWE € A0ONOMHMTENbHBIMK BUBNMOTEKEMY KOMOOHEHT

Coenate Brnap B KiCad
» CoobwmnTe o nrobene ownbkax v gedexTax
+ D3N ¢ ASAMW ANA YCOESDWEHCTEOBSHUA
+ KiCad - rpynnel Nons3osaTensil, PYKOSOACTES M MHOCOS Apyros

KiCad EDA Suite — NporpaMMHLIA KOMIAEKT C OTKPBITEIMA MCXOAHLIMA TEKCTEMM, MPEAHAZHAYEHHEIR ANA paspaboTki INEKTPUYECKMK CXEM M MEYETHEIX
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4 OcHOBHOE MHCTpPyMeHTanbHoe MeHo EESchema

4.1 YnpaBneHue nuctamum cxembl

LCI_-E‘T' - HOCTYII K YCTAHOBKaM O(l)OpMJ'IeHI/ISI CTpaHUIbI CXCMBI.

HacTtpoiku cTpaHMLbl

Pazmep cTpaHMusl: Yucno nuctos: 1 Homep cTpaddus; 1
(") Pasmep A4 W3meHeHue N2
@Paanep#\} |ZB [] 3xcnopT & apyrue macTel
O Pasmep A2 HaumeHoBaHue:
() Size A1
_ |INTERFACE UNIVERSEL | [ 3%enopT 5 apyrve nncTs:
O Size AQ
) Pasmep A OpraHizaLyn:
) PasMep B |K1C"\D | [(I3kenopT & apyrve mucT
O Pazmep C =
deurMansHBIR HoMep:
OsizeD E:mment 1 | [=
KCMOPT B APYTHE AMCTEI
(sSize E 2 =
() User size PazpaboTan:
|C0l'ﬂl'ﬂEl'lt 2 | [[13xcnopT & apyrie micTel
MNone308. pasHMED CTRaHMLbLI No X:
[1?.00[1 | Mposepun:
|
o |Comment 3 | [ 3kcnopt & apyrue aucTsl
Monez08. pasMep cTpaniLL no :
' 11.000 YTBEpAU:
|Comment 4 | |:|3Kcno|:lT B APYTWE NMCTEI
[ Ok ] [ OTMeHa J

HNwmerorcss mouist 11 BBOJA MMOJIB30BATEIBCKUX PA3MEpPOB CTPAHHUIIBI U PEAAKTHUPOBAHUS
COJIEP’)KUMOTO OCHOBHOM Haamucu (OpMaTHOW paMKH 4YepTeka CXEMBbl (IJIs1 OPUTHHAIBHOM M
pycckosi3praaoi Bepcun EESchema ¢opmatabie pamku omimuarorcs). Jlata co3maHus CXEMBI,
oOl11ee KOJMYECTBO JINCTOB M HyMepalus JUCTOB CXEMbl aBTOMAaTHUYECKH OOHOBIISIOTCS.

4.2 NHCTpyMeHTbI MOUCKa B cXxemax

e
ﬂ - BBI3OB I/IHCTPYMCHTa.
HaklTtH EI

] Bbl MOXeTe HMCKaTh  KOMIIOHEHT,

3HaYeHHE MM TEKCTOBYI0 CTPOKY Ha
[T ruhat e TEKyLIEM JIMCTE WIM BO BCEH HepapXuu
w3
M ' cxeMbl. B pesymbTaTe moucka Kypcop Oyzer
[ MoeaTe no waBnoHy o

CHO3MIMOHMPOBAH Ha HAWJCHHOM DJIEMEHTE,

Ha COOTBETCTBYIOIIEM JIHCTE CXEMBL.

HaiiTw: !cZ Vi [ HaitTh

[WcxaTts & ofipaTHom nopAake
[J5earch all component fislds
[Isearch all pin names and numbers
[]search the current sheet only
[]Do not warp cursor to found item

4.3 ®opmupoBaHue cnucka uenen npoekra (netlist)
net
Knonka ° oOecneumBaeT JOCTYH K HWHCTPYMEHTY IIOJIyY€HHsS] W3 CXEMBI CIIHUCKa
anekTpuueckux 1erneid - netlist. daiinm netlist MoXxeT OBITH MOJYYEH CO BCEH HEpapXUU JIMCTOB
cXxeMbl (0ObIUHAs! OTIKS) WM TOJBKO C TEKYILEro JucTta (B 3ToM ciydae netlist yacTHUHBIN, HO 3Ta
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OIIIHA MOXKET OBITH I10JIE3HA AJI1 HCKOTOPBIX nporpaMM).

B MHOTOCTpaHMYHON HEpapXuu CXEMBI JIIOOBIE JIOKAJTBHBIE METKH OIO3HAIOTCS TOJIBKO
BHYTpPH JINCTA, KOTOpOMY OHU npuHamiexar. Tak metka TOTO nucra 3 unas, yem metka TOTO
mucrta 5 (ecau He ObLIO HAMEPEHO CHIEIAHO CBSA3H VIS UX COCIMHEHUS ). ITO MPOUCXOIUT Oaromaps
TOMY, YTO HOMEp JucTa (OOHOBJICHHBI KOMaHIO0M aHHOTHPOBAThL - annotate ) acCOIMUPOBAH C
JoKaJbHOM MeTKol. B npenpiaymem npumepe nepsast metka TOTO B pelictButensnoctn TOTO 3,
a Bropast metka TOTO okazeiBaercs TOTO 5. Dta accoumanusi MOKET OBITh TMOJABIICHA, €CIIU
HY>KHO, HO HEOOXOIMMO 0CO3HABaTh BO3MOKHOCTh HEXKEIATEIbHBIX COCTMHEHUH.

Ilpumeuanue 1: Metku He uMmeroT orpanmyennid mo giuuHe B EESchema, HO mporpamma,
MCIIOJIB3YIONIasi CreHEpUPOBaHHbIN netlists, MOKET UMETh OrpaHUYEHUS Ha 3TOT CYET.
Ilpumeuanue 2: VI36eraiiTe mpoOEOB B METKAX, MOCKOJIBKY OHH BIIOCIEACTBHH MOSIBISIFOTCS, KaK
otnenbHble cioBa. B EESchema Her orpannuenuii, Ho MHorue (opmaTsl crivcka 1eneit (netlist'a)
IPENoNaraloT OTCYTCTBUE MPOOEIIOB B METKaX.

CrnMcol uenek

rcadPCB2 || CadStar | Spice || [oBaBuTh nnariH

MNapameTpsl: Cnvcok Lenei
DopMaET No YMONHEHUID
OTHMEHa

Onyua: ®opmat no ymoqauanuw (default format): ycramaBmmBaercs miis BeIOOpa
nporpammoii Pcbnew B kadectBe opmaTa BbIBOJA CIHCKA IeTieil o yMoadaHuto. CIIMCOK MOXET
Takke OBITh CPOPMUPOBAH U B IPYTrUX (hopMarax :

« Orcad PCB2 (mns penakropa neuatHbix miat CAITP OrCAD);
« CadStar (uis penakropa neyatusix miat CAITP CadStar);

« PadsPCB (mns pegakropa neuatnsix miat CAIIP PADS);

+ Spice (111 Spice-CUMYISITOPOB CXEM).

4.4 WHcTpymeHT dopMnpoBaHUA MO3ULUOHHbLIX OOO3HaA4YeHUM
cxemMbl

a2
ﬁ“ - JocTyn K (PyHKUMM aHHOTHPOBAaHMSA (HA3HAYEHMs) MO3ULMOHHBIX O00O03HAUYEHUM
KOMITOHEHT CXEMBI.

DTOT UHCTPYMEHT BBIMIOJHSAET aBTOMATUYECKYI0 HyMEpaluio 0003HaYeHUI BBEJICHHBIX B
CXEMYy KOMIIOHEHT.

B 0003HaueHHsI MHOT03JIEMEHTHBIX KOMIIOHEHT (Takux, kak 7400 TTL, koTopsiii cocTout
u3 4 TOrMYECKUX AJIEMEHTOB - BEHTHJICH) IPU 3TOM 100aBisieTcss CUMBOJIBHBIN cydduxc. Tak, 7400
TTL, o6o3nauenHoe kak U3, oyaet noneneno va U3A, U3B, U3C u U3D.

Bb1 MO’keTEe aHHOTHPOBATH BCE KOMIIOHEHTBI WJIM TOJIBKO HOBBIE KOMIIOHEHTHI, T.€. TOJIBKO
T€, YTO MPEX/e HE ObUIN 0003HAYCHBI.
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OBosHaumnTs cxemy

() TonbKo TEKYLLMIA AMCT

(%) CoxpariTh CyllecTEyowMe obosHaHeHs

) COPOOATE CYWECTEYOWME 0b0SHAHEHMA

MNopagok obosHaueHnA

(%) COPTUPOEKE KOMMOHEHTOE MO X-KOODAWHETE m
O CopTUPOBKE KOMMOHEHTOE No Y -KoopaAuHaTe z‘:?

Beibop sapnanTa 0bosHave i
(%) Mcnons30BaTh NEPELI CBOBOAHEI HOMED Ha CxeMe

O HauaTe © HoMep nucTa 100 1 MCNane30BaTE NepBLIN cEoDOaHEI HOMED
O HauaTe © HoMep MMcTa™ 1000 1 MCNoNb30BaTE NEPBEIN cBoBoaHEI HOMED

[ 3aKpEITE ] [O‘-IML_FMTI: obozHaYEHHA ] [DEDBHE‘-{MTb KOMMOOHEHTEI ]

B npuBeneHHOM OKHE HEOOXOJMMO BBIOpATh MPEAMET aHHOTHUPOBAHHUSA (BCIO CXEMY WIH
TEKYIIYI0 €€ CTPaHUIly) U Ha3HAYUTh MOPSJIOK COPTUPOBKHU MO3UIMOHHBIX 0003HAYEHUH COTJIACHO
UX KOOpAMHATaM Ha cxeme: X WiM Y, WIM COIJIaCHO 3HadeHusM Value, NpPHCBOECHHBIM
KOMIIOHEHTaM.

OObIuHO aHHOTHpYETCA BCS cXeMa. AHHOTHPOBAaHHE TEKYIIEro JIMCTa MHCHOJIb3YeTCs
TOJIBKO B CHEIHAJIbHBIX CIy4yasX — HalpuMep, AJs OLEHKU KOJMYECTBAa PE3UCTOPOB Ha TEKYIIEM
JHCTE.

@yHKIUN KJIABUIIL:

00603HaYuTH KOMIIOHEHTHI (Annotation) - BEIMOTHIET aHHOTUPOBAHUE CXEMBI,

Ouncruts 0603Havenus (Clear Annotation) - ynanser aHHOTUPOBAHUE CXEMBI;

3akpbITh (Close) - 3akppIBaeT JUAIIOIOBOE OKHO.

4.5 NMpumeHeHune nHctpymeHta ERC

i, - akrtuBupoBanue wuHcTpymMeHta ERC (Electrical Rules Check — mnposepka
AIEKTPUYECKHUX MIPABHII).

HNHCTpyMEHT CIy’KUT JUIsl KOHTPOJIA MPaBUIBHOCTH 3JEKTPUUYECKUX COCTUHEHUN CXEMBI.
DOrta QyHKIMS Ype3BbIYARHO MMOJIC3HA KaK JIJIS BBISABICHUS COCAMHECHUI, KOTOPBIC 3a0bLIH CIEINAaTh,
TaK U 7151 ONPEEICHUS] HECOBMECTUMOCTEMN CXEMBI.

ITpu xontpone EESchema pasmeraer cnenuanbHble MapKepbl Ha MPOOJIEMHBIX BBIBOJIAX
win MeTkax. [l{enukom j1eBOH KJIABUIIM MBIIIKU IO MapKepy MOKET ObITh BbI3BaHA IMOSICHSIOIIAS
JMarHocThka. Takxke MokeT ObITh creHepupoBaH oTueT o ceaHce ERC-tecra.

Jannsie, oTroOpaxaemMblie Ha 3kpaHe quaiora EESchema Ere:
+ o0111ee KOJUYECTBO OIIUOOK U MPEyNPEKICHUN TSl CXEMBI;
+ KkonmuecTBO omubok (Errors);
+ KOJHMYECTBO npeaynpexaeHuit (Warnings).

Jlns 3amucu otdera o mpoBepke B ¢aitn ucnoip3yite kiasumy Cosgate Erc Otuer.
KimaBumia nposepku Tect Erc Bemonnser Erc-tect. Yaanute mMapkepsl IPOBEPKH CO CXEMBI
MOKHO C IIOMOIIBIO KIABUIIM YJAJUTh MapKepbl. BeIxox u3 OKHaA auasnora BBIIIOJIHAETCS C
IIOMOUIbIO KJIaBUIIN 3aAKPBITh.



Juanorooe okHo Tecta ERC

EESchema Erc @

ERC | Options

Erc File Report: Messages:
= =

Total Errors Count: 2

‘Warnings Count: 1 Del Markers

Errors Count: 1

Close

i

[[] Create ERC report

Markers:

'ErrTypaCﬁ): Conflict problem between pins. Severity: error

+ @ (7,7000 ",4,9500 "): Cmp U10, Pin 3 {(output) connected to

+ @ (7,7000 ",5,5500 "}: Cmp U10, Pin 6 (output) (net 179)
ErrTypei4): Conflict problem between pins. Severity: warning

+ @ (10,1000 ",3,3000 "): Cmp U3, Pin B12 (BiD{) connected to

+ @ (3,2500 ",8,9000 ": Cmp #PWRO9, Pin 1 (power_out) (net 10)

4.5.1 3apaHue onuun tecta ERC
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EESchema ERC E3

| ERC
i S—

Input Pin

Input P e
Output Pin

MR oo Bidirectional Pin
Bidirectional Fin.. @@@
Tri-State Pin
i s COO i
Ll it E‘ ,Zr‘ @ Passive Pin
... (0]
Unspecified Pin
lreeeden.... Power Input Pin
—_— =
RIS R e @@@@@ Power Output Pin
O E‘ @ E‘ QOpen Callector

DTO OKHO JMAJioTra MpeaBapuTenbHBIX ycTaHOBOK ERC-TecTa cxembl, KOTOpOe MO3BOJISET
co3/1aBaTh MpaBUJa COEAMHEHHH MEXIy BBIBOJAMH. MOXXKHO cjenaTh BBIOOpP MEXIY Tpems
OINUUAMM JUISl KaXKIA0TO Caydas:

+ He oOparaTh BHUMaHMs Ha omMOKku (No error, 3eleHblii KBaapar);
+ npenynpexnaars (Warning, xenTblii KBaapar);
+ coobmarp 00 omuoOkax (Error, kpacHslii kBagpar).

Ka)KI[BIﬁ KBaapaT MaTpHUIbI OIMIIUM MOXKET OBITH MOI[I/I(l)I/II_II/IPOBaH IICITYKOM IO HCMY.

4.6 BbiBOoa nepeyHsa anemeHToB B chopmate BOM
BOM
"~ - BBI30B ()YHKIMH. MEHIO MO3BOJIAET TE€HEPUPOBATh (Baill CO CIUCKOM KOMIIOHEHT
W/WTH  UEpPapXHUeCKUX COEAMHEHUH (TIo0albHBIX MeTOK). KOMMOHEHTh MOryT OBITh
OTCOPTHPOBAHBI IO CIIEIYIOIUM KPUTEPHUSIM:
+ TI0 TTO3UIIMOHHBIM 0003HaueHsM uin cchlikam (Reference).
+ 1o 3HadeHuto tuna (Value).

MHOro3JIeMeHTHBIE KOMIIOHEHTBI MOTYT TIPY 3TOM JETAIN3UPOBAThCs. [ J100a1bHbIC METKH
MOTYT OBITH OTCOPTUPOBAHBI TIO:
+ andaBury.
+ JIUCTaM CXEMBbI.

Pa3znuynble criocoObl COPTUPOBKU MOTYT HUCIOJIB30BATHCS OJTHOBPEMEHHO.
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llepeyeHrb maTepHanoe @

Cmb ®; O,
MNapameTpel:

MpocMoTPETE CNIMCOK

MapameTpe: Mona ana gobasneHna:
MNepeyeHs 3MeMEHTOE! Obwme nons:
(] oMNoHEHTEI N0 DB0ZHAHEHMIO; [Jnocagounoe mecTo
] 3nemenTel (.2, DD1.1, DDL2...)
] o MonA Nonk3oBaTens:
|:| Mone 1
|:| Mane 2
|:| Mone 3
DopMaT BoIBOAA? [Irione 4
D Cnmcok |:| Mone 5
(%) Tekcr ana vMNopTa & 3. Tabnuuy [Onon= &
{1 0anH TvN B cTpoke [Inane 7
|:| Maone 8

PazgoenuTens nonel ona HMMNopTa B an. Tabnuuy:

D Bce nong, 3aaaHHbBIE NONE30BaTENEM

Onnumn:

KoMnoHeHTHI 10 0003HAYEHUIO
(Components by Reference)
KoMnoHeHTBI 110 3HAYEHUI0
(Component by Value)
DuiemeHTHhI (Sub components)

Hepapxusi BLIBOJOB 110 HMEHH
(Hierarchy Pins by name)
Hepapxusi BLIBOIOB 10 JTHCTAM
(Hierarchy Pins by Sheet)
Cnucok (List)

Texker ajst uMnopra B
3j1eKkTpoHyo Tadauny (Text for
spreadsheet import)

OauH THII B CTPOKE

(Single Part per Line)
IIpocmoTtpers cnncok (Launch
list browser)

- IepevyeHb copTupyercs 1o cebuikaMm (Reference);
- IepeYeHb COpTUpYeTCs 1o 3HaYeHuto tuna (Value);

- IepeYeHb MOKA3bIBAET KAXKIbIil 2JIEMEHT
MHOTO3JIEMEHTHBIX KoMmoHeHT (u3 U2A, U2B...);
- HepapXUUECKUE COCTUHECHHS COPTUPYIOTCS 110 ali(haBUTY;

- HepapXHUECKUE COCTMHEHUS COPTUPYIOTCS TI0O HOMEpam
JINCTOB;

- cO3/1aHuE OOBIYHOTO TEKCTOBOTO (paiiia /i meyaTH;

- cozpanue Qaitna ASCII ms nerkoro umnopra B TaOIUILY;

- MOCTPOYHBIH BBIBOJI MIEPEUHS JIJISI KAKOTO THIIA
KOMITIOHEHTOB CXCEMBI,
- MYCK TEKCTOBOTO PeAaKTopa [Uis MPOCMOTPa CO3aHHOTO
BOM-¢aiina.

ITone3npiMu anI/I6YTaMI/I KOMIIOHCHTOB CXEMBI ABJIAIOTCS:

- 3HaveHme (value) - yHUKaIbHOE UM JIJIS1 KQXKIOTO DJIEMEHTA CXEMBI;

> mocaao4yHoe Mecto (footprint) - 3a7aHHBIN BpyUHYIO WK NpPEJaHHbIN IMyTeM 0OpaTHON
aHHoTauuu u3 nporpammsl CVPCB Tun kopmyca KOMIOHEHTA;

- mokyMmeHT (datasheet) - ccputka Ha JOKyMeHT noctaBku kommoneHTa (TY, OCT,...);

o moJje 1 - ums IIPOU3BOJUTCIIAA KOMIIOHCHTA,

°  M0JIe 2 - HOMEp 110 KaTajory IpOU3BOIUTES;

> moJie 3 - HOMep IO KaTajory MOCTaBILIUKA.

Mo:xHO 3aaBaTh 0 BOCbMH TaKMX II0JIei JaHHBIX.

Jns npumenenus BbiBoga BOM-nepeuns B popmate OAUH 3JieMeHT Ha CTPOKY HYXXHO
OTpElaKTUPOBaTh aTpUOYThl TOJBKO [UIS OJHOIO KOMIIOHEHTAa CXEMBbl C OJIMHAKOBBIMH
3HAYEHUSIMH, a HE JJI BCEX KOMIIOHEHTOB 3Toro Tuma. OAHaKo, NpU HATUYUU DPA3HBIX
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3JIEMEHTOB ¢ 0/inHaKoBbIM 3HaueHueM 33K - onun 1/10W, a npyroit 1/4W, uiu ¢ pazHbIMU
MOCaJI0YHBIMH MECTaMH, yKasbiBaiite onuH kak 33K, a apyroit kak 33Kbig - u onu OyayT
BBIBOJMTHCS KaK pa3Hble 3J€MEHTHl. BbIBOJ BBINOIHsETCS B (hopMaTe, KOTOPBIH MOXKET
OBITh UMITIOPTHPOBAH B 3JIEKTPOHHYIO TAOJMILy, I7I€ MOKHO JIETKO JOOABUTH KOJOHKY IIEH
JUIl OLIEHKU CTOMMOCTH IUIAThl U ISl B3aMMOAEHCTBHSI ¢ IOCTABILMKAMU KOMIIOHEHTOB.

4.7 UmnopT channa o6paTtHon aHHOoTauum ot PCBNEW

@kl - BRI3OB (DYHKITHH.

HNannas ¢yHkuus uyutaer ¢aitn tuna .STF, NpeIBapUTEbHO CO3AAHHBIA HPOrpaMMOi
CVPCB, u 3anonnsier none F3 HamMeHOBaHMI TOCAJ0YHBIX MECT KOMIIOHEHTOB. JTa (DYHKIHS
HeoOxoauma He Toiibko s nporpammbl PCBNEW, ona mo0aBisieT COOTBETCTBYIOIIECE IOJIE B
¢aitner matepuaioB BOM wu cnmcka ueneidr NET. Mmes wuapOpMamuio O MO3UIMOHHBIX
0003HAUYCHMSIX/TIOCAJIOYHBIX MECTaX KOMIIOHEHTOB B OJTHOM (haiijie CXeMbI, MOXXHO C(OPMHUPOBATH
MOJTHBIN criucok 1ienei (netlist), cnenaB BeiBoA (paiina tuna . CMP HeoOs3aTeNbHBIM.
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5 Co3paHue u pegakTUpoBaHUe CXeMbl

5.1 OnpegeneHnsa BapnaHTOB CXEM

Cxema MOXKET OBITh pa3pa60TaHa Ha OJHOM IJIMCTC, HO YaCTO OJId HEC Tpe6yeTC${
HCCKOJIBKO JIMCTOB.

CxeMbl, NpeCTaBICHHBIE HA HECKOJBKHX JIMCTaX, HA3bIBAKOTCS MEPAPXUUYECKUMHU, U BCE
9TH JUCTBl COCTaBIAOT TpoekT EESchema (kaxaplii JuMCT TpU 3TOM TPEICTABICH CBOUM
cobctBeHHBIM (paitiom). Takum o00pa3om, TpoeKT (project) COCTOMT W3 OCHOBHOW CXEMBI,
Ha3bIBaEMO KOpHEBOH (root schematic), U TOMOTHUTEIBHBIX CyO-THCTOB, 00Pa3yIOIINX UEPAPXHUIO
CXEMBI.

I[J'ISI TOro, YTOOBI MOKHO OBLIO OTBHICKATH KaXJbIM U3 Cl)aﬁJIOB IMMPpOCKTA, Bbl HOJIZKHBI
BBIIIOJIHATE OIMMPEACIICHHBIC ITPAaBUJIa pUCOBAHUA CXEMbI, KOTOPBLIC OIMMUCAHBI JaJICC.

}:[anee, Korga MbI TOBOPHUM O IIPOCKTC, MBI 6yz[eM HMETH B BUAY KaK IIPOCKT Ha OJHOM
JIUCTC, TaK H Hepapanecm/[ﬁ MHOFOCTp&HH‘-IHLIfI IMPOCKT. CHGLII/IEUIBHBIG JOIIOJITHUTCIIBHBIC
CHUMBOIJIBI TOAACPKHUBAIOT UCPAPXHUICCKUEC CXEMBI U UX XaPaAKTCPHUCTHUKU.

5.2 BBoagHble HacTaBneHus

Cxewmsl, pazpabotannbie ¢ nomoinpo EESchema — 3to Gonbiue, yem npocto rpaduyeckoe
IIPEJICTaBICHUE JIEKTPOHHOTO YCTPOMCTBA. DTO, KaK MPaBUJIO, OTHpPaBHAs TOYKA MU HAaYaJbHOE
3BEHO B IIEMH KOHCTPYHUPOBAHUS, KOTOPOE MO3BOJISIET:

+ TIPOBEPUTH MpaBUJiIa eKTpuueckoro coenuuenus (mposepka ERC), uto B cBoIO ouepen

MO3BOJISIET OOHAPYKUTH OITUOKU WJTU TIPOITYCKH B CXEME;

« aBTOMaTtuieckoe popmupoBanue nepeurs: matepuanos (bill of material);

+ reHepauuio netlist-crincka coeIMHEHUN I MOJIETMPOBAHUS CXEMBI B TAKUX, HAIIPUMeED,

nporpammax, kak Gnucap mwu Pspice;

« BBIBOJ netlist s mporpaMMel mpoekTupoBanus nedaTHoi miatel PCBNEW. Bo3moskHa

nocJieioBaTeIbHasi aBTOMAaTU3UPOBAHHASL CBEPKA COCTUHEHHM CXEMBbI U Pa3BOJIKH
ME€YaTHOMW IIATBHI.

YTtoOK!I U3BJIEYHL IIOJIB3Y U3 OTUX BOSMO)KHOCTGI;'I, BbI JOJIKHBI IIPUACPIKUBATHCA HEKOTOPBIX
MpaBuJI U COTJIAIICHHH. ITO MO3BOJIMUT M30EXKATh HCIMIPUATHBIX CHOPIIPHU30B U OIIIMOOK.

Cxema, TJIaBHBIM 00pa3oM, COCTOUT W3 KOMIIOHEHT, COCIUHEHUH (IIPOBOIHHKOB), METOK
(labels), Todek coemuHeHWN (WM TIEpeceUEHUi), MWH M TOYEK IMOIKIIOUEHHUS MUTaHUsA (power
ports). st SICHOCTH CXEMBI BBl MOXETE JOIMOJHUTEIBHO pa3Melarh 4YHCTO TpadudecKkue
DJIEMEHTHI, TaKKe KaK BBOJBI IIMHBI, KOMMEHTApUU W INTPUXOBBIC JIMHUHM JUII TPOPUCOBKH €¢

CTPYKTYpBHI.

5.3 MNocnepoBaTeNnbHOCTL BbIMNOJIHEHUA npoeKTa

{legaTHAR
IOTaTa
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[Iporpamma EESchema i1t pa3paOoTKu cXeMbl UCTIONIB3YEeT OMOIMOTEKH KOMIIOHEHT.

B nononaenue k oOcHOBHOMY (ailiry pa3padaThiBaeMoii CXEMBI UpE3BBIYAHO BaXKCH (ail
netlist-cienugukanyy, MOCKOIbKY OH MCIOJIb3yeTcs B ApYrux nporpammax. daiin netlist nepenaer
CIIMCOK KOMIIOHEHT U COEIMHEHUI HEMOCPEICTBEHHO U3 CXEMBI.

CymectByer MHOXecTBO ¢opmaroB netlist-cnenudukanuii, B TOM 4YHCJIE JOBOJBHO
W3BECTHBIE, HAaTIpUMep, popmaTa Spice.

5.4 PasmelueHue n pedakTnpoBaHne KOMMNOHEHT CXeMbl

5.4.1 [louck n pasmelleHUe KOMMOHEHTa Ha cxeme
G@%

JI1s1 3arpy3Ku KOMITIOHEHT B CXEMY HCIIOJIb3YETCS] HHCTPYMEHT

,]_IJ'IH pasMeliCHuss HOBOTO KOMIIOHCHTA MICJIIKHHUTE TII0 MECTY C€Tro npennonaraeMoﬁ
YCTaHOBKH. IlosiBuBIIIEECS AUAJIOroBOC OKHO IMO3BOJIUT BIICHATATb UM MOAYJIA IJIA 3aIrPY3KHU.

Boifop komnoxeHTa (zarpy:eHo 747 wr.):

CNACoK MCTOPHK: ’ MoWcK No KNKYEBOMY CAOBY I

I [ OTmMeHa ]

[ CnvcoK Bcex l

’ BriGop npocMoTpoM ]

B okHe mumanora oTOOpa)karoTCs ABa TOCICIHUX 3arpy>KEHHBIX JJIeMEHTa. Ecimu BB
BBeaeTe *, wim ecnn Haxkmere kinaBunry Cmucok Beex (List All), EESchema oto6pa3ut crmcok
OMOIHMOTEK, a 3aTeM UX JOCTYITHBIE KOMIIOHEHTHI.

Ecnu BBecTH cMMBOI “=*, cCONPOBOXKIaeMBbIN KITtoueBbIME ciioBamu, EESchema otoOpasur
CIIMCOK KOMIIOHEHT, COOTBETCTBYIOIIMX 3TUM KIIFOUEBBIM CIIOBAM.

BbI Takke MOXKETe OrpaHMYHTh CIIMCOK BHIOOpA UMEH: Hampumep, eciau BBeaere LM2*, To
BCE UMEHA KOMIIOHEHT, HaunHatomuecs ¢ LM2, OyayT npeacTaBiIeHbI B CITHCKE.

BbiOpaHHBIi KOMIIOHEHT TMOSIBUTCS Ha DJKpaHe B pexume pasmemienus. Ilepen
pa3MelieHueM B BBHIOpAaHHOM MecTe (ILIETYKOM JIEBOM KIIAaBMIIU MBIIIKH) Bbl MOXETE MOBEPHYTh
KOMIOHEeHT (Ha 90 rpagycoB), OCYIIECTBUTh OTPaXEHUE MO OcH X MM Y, WM BbIOpaTh €ro
IPECTaBICHHUE Yepe3 BBIIANAIONIEe MEHIO OBICTPOTO PEAAKTUPOBAHUSL.

Bce 3TO MOXHO JIerKO cAenaTb M IOCIE pPa3sMEIleHHsA. Eciau HyXHBII KOMIIOHEHT
OTCYTCTBYET, TO BBl MOXKETE 3arpy3uTh CXOXXUH KOMIIOHEHT, a 3aTeM MOIH(PHUIUPOBATH €ro,
Hanpumep, eciu HykeH 54LS00, Bo1 mokere, 3arpy3uth 74LS00 u n3menuts ero ums ¢ 74LS00 Ha
54LS00.

[Tpumep mporiecca pa3MelieHus KOMIIOHEHTA!
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5.4.2 T[opknoyeHne nutaHua (power ports)

CuMBOJI mOpTa NUTAHUSI 3TO KOMIIOHEHT (CUMBOJIBI CTPYIIIIUPOBAHbI B OUOINOTEKE POWET).
JUis pa3MemieHuss MOKHO MCIIOJIb30BaTh NpeAblAyllyro komanny. Ho eciam 3to  gelicTBue

MOBTOPSIETCST YaCTO, TO BOCTOJIB3YHTECHh (PYHKIIMOHAIBHOW KHOIKOM ¥ Ha MHCTPYMEHTAIbHOU
naHenau. OTOT MHCTPYMEHT NOJO0EH MpelblIylieMy, 3a HCKIIOYEHHEM TOro, YTO IOMCK
OCYIIIECTBIISIETCS. HETIOCPEICTBEHHO B OMOIMOTEeKE power library, 5JKOHOMS BpeMsl.

5.4.3 PepakTupoBaHMe KOMMOHEHT U MoaucuKauma yxe
pa3MeLlleHHbIX

PaznuyaroT 1Ba BUa peJaKTUPOBAHUS WIH MOAU(DHUKAIIE KOMITIOHEHT: .

+ MoauduKanus cOOCTBEHHO KOMITIOHEHTA (IIO3UIIMSI, OPUEHTAIH, BBIOOp dJIeMEHTa
MHOT'03JIEMEHTHOTO KOMITIOHEHTA);

« MOJM(UKAINS OJTHOTO U3 MOJIEH KOMIOHEHTA (CChUIKA, 3HAYEHUE WU IPYTOTO).

Kak TOJIbKO KOMIIOHEHT Pa3MEIICH, BbI MOKETE U3MCHHUThH €r0 3HAUYCHHUE (3TO aKTyalbHO
JUISL PE3UCTOPOB, KOHJCHCATOPOB...), HO OCCIIOJE3HO MBITAThCs CAETATh 3TO HEMEJICHHO IS
NPUCBOCHHOTO HOMEPA CCHUIKHM WJIM U BHIOPAHHOTO 3JIEMEHTa MHOTO3JIEMEHTHOTO KOMIIOHCHTA
(mammomo6ue 7400).

[TpucBoeHne MO3MIMOHHBIX OOO3HAUEHHWH SJIEMEHTaM CXEMBI MOXKET OBITh C/EITaHO
aBTOMaTHYecKH yepe3 (QyHKIMIO0 aHHOTaluu (annotation function).

5.4.3.1 Moaudukanusi KOMIIOHEHTA

JIJis BBITIOTHEHUS ATOTO JEHCTBUS MO3UIIMOHUPYITE KypCOp MBIIIKH Ha KOMIIOHEHTE (HO
HE Ha 10JIe KOMITOHEHTA). 3aTeM MOXHO:


file:///D:/cad/docs_src/eeschema/chap5-edition.html#1.4.3.Edition/Modification%20d'un%20composant%20d%E9j%E0%20plac%E9%7Coutline
file:///D:/cad/docs_src/eeschema/chap5-edition.html#1.4.3.Edition/Modification%20d'un%20composant%20d%E9j%E0%20plac%E9%7Coutline
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e ABAXKABI HICJIIKHYTH 10 KOMIIOHCHTY, YTOOBI OTKPBITh AUAJIOT'OBOC OKHO ITOJIHOI'O

PEIaKTUPOBAHUS €TI0 CBOMCTB;

+ IIEJIKHYThH NMPaBOM KJIABUIIEH MBIIIKH, YTOOBI OTKPBIThH BBIMAIAONIEE MEHIO U
BOCIIOJIb30BAThCS OJTHOM U3 0TOoOpakaeMbix B HeM koMaH] (Ilepemectuts (Move),
OpuenTanus (Orientation), [IpaBka (Edit), Y naauts komnoneHT (Delete).

5.4.3.2 Moaudukanus TeKCTOBBIX MoJiei

Brer moxerte MOI[I/I(bI/II_[I/IPOBaTB CCBUIKY, 3HAQYCHHUEC, IMMO3HUIHIO, OPUCHTALUIO, Pa3MEp U
BUJIMMOCTDH TEKCTOBBIX ITOJICH.

JI1 mpocTOro peaaKkTUpOBaHUs:

+ JIBQX/IbI LIETKHUTE [0 TEKCTOBOMY TOJIO, YTOOBI MOAU(DUIIMPOBATH €T0;

+ IIEJIKHUTE MPAaBOW KIIABUILIEH U BBIIIOJIHUTE OJHY U3 KOMaH/{ B BBIIAJAIOLIEM MEHIO
(Move-niepemectuth, Rotate-nmosepuyts, Edit-penaktuposats, Delete-ynanuts).

Jlig Gosnee MOJTHOrO PENaKTUPOBAHMSI WM C ILEJIbI0 CO3JaHMsI HOBBIX IOJIEH JBaXK]Ibl
HIEIKHUTE 10 KOMIIOHEHTY. [lpu 3TOM OTKpbIBaeTCs AMANOroBOE€ OKHO JUIsl 3aJjaHHsl CBOICTB

kommnoneHnTta (Component Properties) :

CBoHCTBA KOMMOHEHTA
MapameTpsl Mana
S BhipaBHUBaHIE TeKCTa:
m s <l TopuzoHTanbHoe CsbIpaBHUBaHHE BepTukanstoe CBbipasHHBaHHE
| Osieso Ot
3HauEHHE EP&00 () Uep ® Lerrp
OpueHTaLma MocanoqHoe MecTo  24dip300
[lOKYMEHTELMA O Brpaso OBepx
@0
O +90® Buaumocts
O 1300 CTune:
[OF:I5 (%) HophansHa
Mokasats O Kyposs
3epKansHo D TMosepHyTE O TonyRMpHSIi
@ Hopranso O TonyMpHEIR Kypove
O OTpakeHue —
O orparetve | Ving nons:
bt Sruere o
[Epso0 U
l [ofasuTs none ] Pastep ():
lpeotipazosat 0.070 |
CBpOCHTE YCTAHOBKN . : Mosk () Mos¥ 0
: 0.000 | 0.m0 |

Kaxxnoe mone Moxer 3aTeM pemakTHpoBaThCsa. Ero MOXHO caenaTb BHIMMBIM, 331aTh
3epKAJIbHOE OTPAXKEHHE 10 TOPU3OHTAIN WM BEPTHKAIH, OTOOPAa3UTh B OOBIYHOM, YKUPHOM HIIH

KYpCHUBHOM CTHIJIC.

OtoOpakaemasi  (M3MeHsieMasi)) TIO3WIMS BCETJa BBIBOJUTCS I HOPMAaJIbHOTO
oTOOpaxkeHUsl KOMIIOHEHTa (0e3 MOBOpOTa WM OTPAKEHHS) M OTHOCUTCS K TOUKE MPUBSI3KU

KOMIIOHCHTA Ha CXCMC.
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5.5 MMpoBOAHMKW, WNHbI, METKU U NOPTbI NUTAHUSA

5.5.1 OCHOBHbIe 3JIeMeHTbl CXeMbl

OTH DJIEMEHTBHI CXEMbl MOTYT OBITh pa3MeEIIeHbl C TIOMOIIBI0O WHCTPYMEHTOB IPaBOM
BEPTUKAJIBHON MHCTPYMEHTAJILHOM IIAHENIN:

« Wires - npoBoaAHUKH 111 1300paXeHUsT OOBIYHBIX COCTMHEHHUM CXEM;

+ Buses — IIMHBI, UCIIOJIB3YEMbIE TOJIBKO JIJIsl COEIMHEHHS] METOK IIMH JIJISl yITy4IllIeHUs
BOCIIPUSITHSI CXEMBI;
Dotted lines - IITpUXOBbIe TUHUHU VIS YIYUIIEHUS TPA(UIECKOTO MPEACTABICHUS CXEM
« Junctions - nepeceyeHus /sl MHIAUKAIIMA TOUYEK 00S3aTEIILHOTO COSTMHCHHS MEKITY
MEePEeKPENIMBAIOIIMMHUCS TPOBOJHUKAMU WUJIM IIMHAMMU;
Bus entries - BX0abl B IINHY /151 IPUCOEIUHEHHUS IPOBOIHUKOB K ITUHE WM IIUHBI K
IIUHE, I SCTETUYECKOTO BOCIIPHUATHS YEPTEIKA CXEMBI,
- Labels - MeTkn 1151 OOBIYHBIX COSINHEHNH JIUCTA CXEMEL;
Global labels - rno6ajbHbIe MeTKM 1J1 COSAMHEHUN MEXIY JTUCTAMU;
+ Texts — TeKCTOBBIE HAANMUCH I KOMMEHTUPOBAHUS CXEMBI;
« NoConnection — HeT coelMHeHHUs] — CHMBOJIBI JJIs1 H300paKEHUSI OTCYTCTBYIOIIETO
COCIUHEHHS Ha BRIBOJIC KOMIIOHEHTA,
Hierarchy sheets - nepapxusi JINCTOB 1 BBIBOJIOB CXEMBI.

5.5.2 BbInonHeHne coeguHEeHU NPOBOAHMKAMU U MeTKaMu

EcTh 1Ba myTH yCTaHOBUTH COCTUHEHHE HA CXEME:
+ TIPOBOJTHUKOM OT BBIBOJIa K BeIBOAY (Pin to pin wires);
- uepe3 meTku (Labels).

Crenyromuii puCyHOK TTOKa3bIBaeT 00a METO/a :

FlLLka

] [ IE B T ACK. 10 1
-:E-LLL-lz Lio. D7 = ‘El
Y BITZ 34 10
I = 21 0 -
B L3 G PE S BITE B[~
2@ ol J12 _ BUST+ 26 o 3L
plE1Z ALK HITS 7 ¢
s | Hil  BITT 19 [~ L
b [HIZ BITS HIT4 E 15 =
| 1L1= BITH 18 A =
plHIZ  BIT4 HBITS =
o FTEM L T T z
ol E12 . BITa AIT2 . 4 | =
=LELS BITL IM]1T= 16 _OQ b
o [E11  SLCTIN- HITS 3
N TES 1= [° o A
B E 1'_' W jITB._ _g___'_'l o
o TER= AL ALTOFO-., 14 |~ &~ o
ne STROBE , 1 |~ -
e [0~ 4
DE2SFEMELLE =

Ilpumeuanue 1:

Touka KOHTaKkTa (WJIM 3aKPEIUICHHs) METKH — 3TO JIEBBIA HIDKHUM yros nepBod OYKBBI
METKHU. DTa TOYKA JOJKHA KOHTAKTUPOBAThH C MPOBOJHUKOM, WIIA OBITH HAJIOKEHA HA TOUKY
KOHTaKTa BBIBOJIa TaK, YTOOBI METKa Opajiach B pacyer.

Ilpumeuanue 2:

Jnst co3maHvs COENMHEHHs] 4acTh MPOBOJHHUKA JOHKHA COEAUHSTHCS KOHIIOM C APYTHM
MIPOBOJIHUKOM HJIM BBIBOJIOM. ECiiM €cTh mepeKkphITHe (€Clu MPOBOJHUK MPOXOJHT TOBEPX
BBIBOJIa, HO 0€3 COEJMHEHUs C KOHIIOM 3TOTO BBIBOJIA), cOequHEHUs1 He OyaeT. Mertka,
OJIHAKO, OYJIET COCTUHATHCSA C MPOBOJHUKOM, Kakasi Obl 4YacTh TOYKH MPUBSI3KH METKU HE
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OKa3ajach Ha TOM MPOBOJIHHKE.
Ilpumeuanue 3:

Ecnn mpoBOTHMK MOMKEH COEAMHATHCS C JPYTMM INPOBOJHHKOM, MHAuYe, YeM KOHIIAMH,
HEOOXOIMMO pa3MECTUTh CHUMBOJ TniepeceueHHst (junction symbol) — skupHas Touka
“TpoiiHMKA” B TOUKE MEPECCUCHUS.

[Ipeapiaymuii pucyHok (¢ mpoBoJHUKaMH, coennHeHHbIMU ¢ DB25SFEMALE BriBoamu 22,
21, 20, 19) nokaspiBaeT MOJOOHBIN cilyyall COEJUHEHMSI C HCIOJIb30BaHUEM CHMBOJIA
nepeceyeHusl.

Ilpumeuanue 4:

Ecin nBe pasHble METKH IOMELICHBI HAa OJHOM IIPOBOJHHUKE, TO OHHU COCIUHEHBI MEXKAY
cO0OM M CTaHOBSITCSA SKBUBAJICHTHBI: BCE JPYrUe 3JIEMEHThI, KOHTAaKTUPYIOIINE C OJHON WIIN
JPYroi METKOM, CTAHOBSITCS TAaK)K€ COETUHEHHBIMU MEX]Ty COOOM.

5.5.3 CoeauHeHus wuH (Buses)

Paccmotpum crepyroyto cxemy:

X i N |
i 32 PC-fA1 £ >, il { = el
1 84— - e PC-TAZ. LAl = | i T EI
Jo—a— vCC DB6 —4 - EC-DAG ™ —PC-A . 4 Jao -F>~ R e
= ﬂ. I1NG2 IBS, _I_.'::..' - EE(' DEE \\" PE- HB o A3 - w3 l:_' o
A ha 36 .+ PC-DA4 PC-10W, & | G Ereal |-
»—8 1 npo2 DEZ =L - EL-DH3 PL-I0R ., 7 Joe ; ,f vsi—L5—— I
e UF; == PL=DA= PL-F3T, & 6 = IR T
w—E | inoSED 081 =35 BC-OALN =T e U [T
w112y DER _‘1-_L_;_E|:-;Dﬂ.@,‘ 74554 1 Bl
SIT: v 10_RERDY —“}:‘—n p— +—LOf1 I=
w—LLof MEM AEN 2 = +—130G2 I
we—L20f ME BR1D v I=
(OW, 135 1oy BA16 —id oiin —
Lu&a_l'_i:o 10R BR17 _"}..r__._;( ><
=130l pACK3 BUS1 BALE 40 B
x5 npoz BA1S A
y—-iL_O oRCK 1 BUSPC BAt4 —'j'-F—F [\ FC-DA@., 2 mm oo 18 [ —
]:.--.f: oRG BR13 =5 NEC-DBL, 3 5 a2 L |
o EEIFFG E;ﬁ 515 pcanl - RO Eg:ggg 5] Ae Bo—s— T IBE
w21 | Tpa7 BA1D 22— EL-A1B N K AC-pEA e 8442 17 Al
r—ee T ROG BRED =2 PC-A9 N K af pas - - 4 7 B ST @
23 F;l“l.—. = H 5 E“'-I FE-FIE ey s =] F‘:‘ E‘:\'——IG_
el TRES BAPR 2wt O PC-DHE, 8 |oe 4/ pgoli2, [ p=
x—S2—1FB4 Brg7 FO0-EL=B2 4 N'pcpey e LS T, slu.t
oL e s s N :
v b BAR4 =2 - PC-A4 * ENBBLF o 1804 r - —
w22 1A F BRES —=2a e PL-A3 LD N
JoetdyiC e 8y PLobE
ol BRE 1 24 =
g4 GND BRDR (2= FL-Ad A

MHOXECTBO BBIBOJIOB CXeMbl (0coOeHHO 3T0 BhIBOjbI kKommoHeHT Ul m BUSI) 3mech
COEIUHEHBI C IIIMHAMU.

5.5.3.1 Dnementsl muHbI (Bus members)

C ToukM 3peHHs CXeMbI IIMHA — 3TO MOJOOpPKA CUTHAJIOB, HAYMHAIOIIUXCS C OOIIEro
npeduKca, a 3aKaHUYUBAIOIIASACSA YUCIOM. DTO TaKas K€ KOHIEMIHUs, KaK JUIsl MUKPOITPOIIECCOPHBIX
muH. Kaxneiii curnan - member - snemenT mmHbl. PCAQ, PCA1, PCA2 — 3T0 3]IeMEHTHI IITUHBI
PCA.

[Tonnas mmua Ha3BaHa PCA[n..m], rmie n ¥ m — 3TO NEPBBIM M NOCIECIHUNH HOMEpP
npoBonHuka 3Tod muHBL. Ecnmu PCA umeer 20 snementoB or 0 mo 19, TOo monHas mmuHA
ob6o3nauvaercs, kak PCA[0..19]. Ho non6opka curnanos nomnooHass PCAO, PCA1, PCA2,WRITE,
READ He moxkeT cofepx’aTbCsl B ILIUHE.
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5.5.3.2 CoeauHeHuss MexKIy 3JIEMEHTAMM HINHbI

BI)IBO}IBI, COCAMHAIOIINE 2JICMEHTHI IIIUHBI, JOJI?KHBI OLITH COCINMHCHEI C ITIOMOIIBIO METOK
(labels). JlelicTBUTENBHO, MPSIMOE COEAMHEHHE BBIBOJA U IIMHBI HE OIIYTHMO, MOCKOJIbKY IIMHA —
3TO HAOOP CUTHAJIOB, U N0100HOE coequHEHHE Oy1eT MpourHopruposano nporpammoit EESchema.

B IMPHUBCACHHOM BBIIIC IMPUMCPEC COCAUMHCHHUC BBIIIOJIHCHO MCTKAMHU, PA3SMCUHICHHBIMHU Ha
MMPOBOAHUKAX, TPUCOCANHCHHBIX K BBIBOJIAM.

CoenuHeHuss 4Yepe3 BBOJ B IIMHY (CETMEHTHI TPOBOJHHMKOB IO 45 TpagaycoB) K
MPOBOJAHMKAM IIIMHBI MMEET TOJIBKO 3CTETUYECKOe 3HAUYCHHE, U HE SBISETCS HEOOXOTUMBIM Ha
YUCTO CXEMHOM ypPOBHE.

daxTudecku, O6marogaps Komanje moBropa (knaBuiia Insert), coemuHeHre MOKET OBITH
OueHb OBICTPO YCTAHOBJIEHO, €CJIM BBIBOJAbl KOMIIOHEHTa BBICTPOEHBI 110 BO3pPAaCTaHHIO
(OOIIETIPUHSTHIN Ccllydail Ui TAKUX KOMIIOHEHT, KaK MaMsTh, MUKPOIIPOIIECCOPHI. . . ):
« Pazmectute nepByro metky (Hanpumep, PCAO)
+ Mcnonp3yiiTe KOMaHAy MOBTOPa CTOJIBKO pa3, CKOJbKO HEOOXOAMMO AJIs pa3MeIleHus
Bcex aneMeHToB. EESchema Oyzner aBToMaTHyecku co3aaBath ClEAYIOIINE METKH
(PCA1, PCA2...), BepTUKAJIbHO BBICTPOEHHBIE B MMO3UIUH IPYT'HX BHIBOJIOB.
« HapucyiiTe npoBOJIHHK O] IEPBOM METKOM. 3aTEM BOCMOJIb3yUTECh KOMaHI0M MTOBTOPa
JUI pa3MEIIeHNs IPYTUX IPOBOJIHUKOB [10/1 METKaMHU.
+ Ecnu HykHO, pa3MecTuTe BXO/IbI IIMHBI TEM K€ IIyTeM (IIOMECTHUTE MEPBBI BXOI, 3aTEM
UCIOJIb3YITE KOMaHy ITOBTOPA).

Ilpumeuanue:
B mento Hacrtpoiikn/ITapamerpnl (Preferences/Options) Bl MOkeTe 3a1aTh MapaMeTpsl
MOBTOpA:
+ BepTukanbHblii mar
+ I'opu3oHTaNBbHBIN IIAT
» nkpemeHT 0003Ha4eHHsI METKH (IIar yBeTWYEeHHsI, KOTOPBI MOXKET OBbITh,
COOTBETCTBEHHO, 2, 3 WM MCHBIIIE).

5.5.3.3 T'100anbHbIE COETMHEHUS MEKIAY IIUHAMH

Bam moxer HOHa,I[O6I/ITLCSI COCAMHCHHUE MCXKOY IHWHaAMHK C LCJIbKO CBA3aTh ABC IIWHBI,
HMCIOIIUC Pa3HbIC UMCHA, WIIK B ClIydac UCpaApXUU - IJId CO3JaHUA COCAUHCHUA MCKAY PASHBIMU
JIUCTaMU.

BBl MO2keTe BBIIIOJIHUTD 3TH COSANHECHUS CJICOAYIOLIUM ITYyTCM.

pCAaly,. 151 ADRLA. 7]

BUS[ES . 10

[uaer PCAJ0..15], ADRJ[0..7] u BUS[5..10] coemunensl BMecTe (3aMEThTE, YTO
nepeceyeHre 31eCb UMEET MECTO TOCKOJIbKY MPOBOJHUK BEPTHKAIBHOMN IIMHBI MPUCOCTUHSIETCS B
CepeIMHE CETMEHTAa TOPU30HTAIBHOM IIUHBI).

Tounee, coeMHEHBI 3JIEMEHTHI:
PCAO, ADRO;
PCAI, ADRI;
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PCA7, ADR7,

Boiee Toro, coemHeHbI:
PCAS, BUSS5 u ADRS;
PCA6, BUS6 u ADRGO;
PCA7, BUS7 u ADR7,
TaK)KE COCAUHCHBI:
PCAS8 u BUSS;

PCA9 u BUS9;

PCA10 u BUSI10.

C I[pyl"OfI CTOPOHBbI, BBl HE MOXKECTEC COCANMHUTH 3JICEMEHTBI PAa3HBIX «BECOBBIX KaTeFopHﬁ»
HOI[OGHBIM XKE 06pa30M. Eciu BBl XOTHTE COSANMHUTD TaKUE DIEMEHTHI OT PAa3HBIX IWH, Bbl JOJIKHBI
caciiaTtb 3TO 5JIEMECHT 3a 3JICMCHTOM 1'[02106HO ABYM OOBIYHEIM MCTKaM, pacriojiarad uxX Ha TEX KE
COCIMHCHMUSIX.

5.5.4 CoeguHeHue NUTaHUA

Kor Ja BBIBOJbI IIMTAaHHUA KOMIIOHCHT BUJIWMBI, OHU JOJIDKHBI 6BITB COCAMHCHbI, KaK U
J00BIE IPYTHUE CUTHAJBI.

TpyZIHOCTH BO3HHMKAaIOT CO CTOPOHBI KOMIIOHEHT (TakuMX KakK JIOTMUECKHUE AJIEMEHTHI U
TPUITEPHI-3aILENKHN), UIsl KOTOPHIX BBIBOJIBI MUTAaHUS OOBIYHO HEBUIMMSBI (invisible power pins).
CnoXHOCTB 3/1€Ch ABOWHAS, TIOCKOJIBKY:

* BBl HE MOYKETE MPUCOECTUHUTH NPOBOIHUKH, U3-32 UX HEBUJUMOCTH;

+ BBl HE 3HAETE UX UMEH.

Bonee Toro, ecnu cpenath UX BUAMMBIMH U COEAMHUTH MOJOOHO IPYTUM BBIBOJAM, TO
CXeMa CTaHeT COBCEM He YMTa0eIbHON U HEe OyJIeT COOTBETCTBOBATH MIPUHATHIM COTJIAILICHUSIM.

EESchema MmoXeT aBTOMAaTUYECKH COEOUHHUTHL HEBUIMMBIE BBLIBOALI MUTAHUS. EcCiIN BBI
XOTUTE TPUHYAUTEIHFHO OTOOPA3UTh 3TH HEBHIUMBIC BBIBOJBI MHUTAHUS, BB JIOJDKHBI YCTAaHOBHTH
onmuio Iloka3ate ckpbiThbie BbIBOABI (Show invisible pins) B amamoroBom okHe Iloka3aTth

CKpPbIThIe BBIBOALI (Show invisible pins) OCHOBHOrO MEHIO, WM 4Yepe3 MKOHKY ¥ JIeBOil
MHCTPYMEHTAJILHOW MaHeN! (IaHeNb OIIIH).

Bce HeBuauMble BBIBOABI MUTaHHS C OJAMHAKOBHIMH HMEHAMH aBTOMAaTHUYECKH
COCIIUHSIOTCS MEXKIy CO00i 0e3 JOMONHUTENbHBIX OmnoBemeHnd. OIHAKO 3TH aBTOMATHYECKHE
COCTMHEHWSI JIOJDKHBI OBITh JOTOJTHEHBI:
+ COSMHEHUSIMH C JPYTUMHU BUTUMBIMU BBIBOJIaMH, COSMHEHHBIMH C 3TUM MOPTOM
MTUTaHWS,;

+ BO3MOJKHO, COEIMHEHUSIMU MEX]Ty TpyNIaMi HEBUIAUMBIX BHIBOJIOB C IPYTUMHU HUMEHAMHU.
Hampumep, obmiecxemMHblie (3eMIISIHBIE) BBIBOIBI (00bI9HO Ha3biBatoTcs “GND” y TTL-
KoMItoHeHT U “VSS” y MOS) nomkHBI ObITh COETMHEHBI MEXIY COOOH.

I[JISI TaKHuX COCI[I/IHGHI/Iﬁ Bbl OOJDKHBI HCIIOJIB30BATH CHUMBOJIBI TIOPTOB MHTAHUA -
KOMIIOHCHT, CIICIHaJIbHO p33pa6OTaHHI>IX JJIA HOI[O6HOFO IIPUMCHCHUA, KOTOPBIC BbI MOXKCTC
co3gaBaTb H MO,Z[I/I(I)I/II_II/IpOBaTL C IIOMOULIBKO pEAaKTOpa CXEMHOH OMOJHMOTEKH. DTH CHUMBOJIBI
COCTOST U3 HEBUJUMBIX BBIBOAOB MUTAHHA, ACCOOUUUPYEMBIX C H€06XOI[I/IMI)IM PUCYHKOM.

He ucnonp3yiite METKH, KOTOPBIE UMEIOT BO3MOKHOCTH TOJIBKO JIOKAJILHOTO COEAUHEHUS
U He OyAyT COeAMHATh HEBUIMMBIC BBIBOJABI NUTaHusA. CMOTpHUTE pasfesl O HepapXu4ecKoi
KOHIEMIINH CXEM, IIe 3TOT BOIPOC paccMaTpUBaeTcs 0ojee 1eTalbHO.
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HpI/IMep COCAUHCHUSA MMOPTOB IMUTAHUA:

| -

VCC ghee g VDD 1=
(-} 8_\_\_\_‘“-\- //“') —

T T Iz

() Ig] < T — |

Ul L) ) LJ A

+

47 uF 47 0uF 47 uF 47uF

L + f

GND P VS A

PMR_FLAG

B stom nmpumepe 3emnst GND coenunena ¢ noptom nutanust VSS, a nopt nutanus VCC
coequuen ¢ VDD.

JBa cumBosia PWR FLAG Bugumbl. OHU 1OKa3bIBaloT, 4To ABa noprta nuranusd VCC u
GND B nelicTBUTENBHOCTH MPUCOCTUHEHBI K UICTOYHUKY MUTAHUA.

be3 stux nByx ¢naroB mHctpyment ERC mmarnoctupyet: Ilpeaympe:kaeHue: mopr
nuTanus He 3anutan (Warning: power port not powered).

Bce 3TH cMMBOJIBI — KOMIIOHEHTBI CXEMHOM OHMOJINOTEKH power.

5.5.5 NoConnection-cumBonbl

Taxue cumBOIIBI cXeMbl HYXHBI 1151 ERC-KOHTpOIIsE cXeMBbI (17151 TPOBEPKHU DIEKTPUUECKUX
COeIMHEHMI), YTOOBl H30eXaTh HEXENaTeNbHbIX MNPEAYNPEKICHUN (IIEKTpUYEeCKUue MpaBuia
IPOBEPSAIOTCS, YTOOBI T'apaHTUPOBATh, YTO HET CIy4YallHO OCTABJICHHBIX HE NPHCOECIAUHEHHBIMU
BBIBOJIOB).

Ecnu  BBIBOJBI CIIEIMAIBHO OCTAIOTCS CBOOOTHBIMH (OOOpPBAaHHBIMH), HEOOXOIUMO

pa3MecTuTh Ha 3TUX BbIBoJax cuMBOJ NoConnection (WHCTpYMEHT X ). OTH CUMBOJIBI, OJIHAKO,
HE UMEIOT HUKAKOT0 BIMSHUA Ha TeHepupyeMble netlists-Criiucku coequHeHHH.

5.6 AnemMeHTbl 0(hOpPMIIEHUA CXEMbI

5.6.1 TeKcToBble HaANUCU U CTPYKTYPHbIE PaMKu

Jis ynydiieHus: YuTabeIbHOCTH CXEMbl MOKET OBITh IOJIE3HBIM pa3MeEIlleHHEe Ha CXeMe
TaKUX UHIMKATOPOB, KaK TEKCTOBbIE HAJIIMCHU U CTPYKTypHbIE paMku (frames).
C oTOl LeNbI0 UCIOIB3YIOTCS TaKUE€ MHCTPYMEHTBI O(OPMIICHHS CXEMbl, KaK TEKCTOBBIE

Haamnucu (I/IHCTPYMCHTaJ'IBHaSI KHOIIKa T ) H HITPUXOBBIC JIMHUU (I/IHCprMCHTaJIBHaH KHOIKa *' ),
HC HUMCIOIINEC JBJICKTPUYCCKOTO CMbBIC/IAa, B IPOTHUBOIIOJIOXHOCTL MCTKaM MW IIPOBOJHUKAM,
SABJIIOIIMMCA 3JICMCHTAMHU CXEMHBIX COCHHH@HHﬁ.
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HpI/IMCp CXCMbI C TCKCTOBBIM KOMMCHTAPUCM

- SR i R e TS e i o |
| |
| comMMuNICATION DSP |
| g
| / CSCOMD E I
|
|
I DSPBER/ WE |
|
| R38
| 0SP_ ARD—— 477 }——D1N |
L |

5.6.2 OcHoBHasit Haanucb POpPMaTHOU PaMKU CXEeMbl

OcHoBHasi HaANUCh (QOPMATHOM paMKU PEAAKTHPYETCS HHCTPYMEHTOM, BbI3BIBAIOIIMM
JIMAJIOTOBOE OKHO JUIsl HACTPOMKHU CTpPaHUIl CXEMbI, KOTOPOE€ B PYCCKOSI3BIYHOM BapHUAHTE
BBITJISIAUT TaK:

HacTpoikM cTpaHMubl

Pasmep cTpaHMubl: Ywono nuctos: 1 Homep crpaduusn: 1
(:}Pasnep A4 H3meHeHue N2
(&) Pasmep A3 |1 [] 3kcnopt & Apyrve mucTs
O Pasmep A2 HaumeHosaHwe:
O size AL |CED|:unHHb||T1 UEpTER | =
KCMOPT B APYTWE NKCTHI
(1 Size AD
) Pasmep A OpraHi3aLya:
O Pazmep B |rHﬂDDMUHTEW | D SKNopT B APYTHE AMCTEI
Cpasmep C OeurManEHEIR HoMep:
(5ize D
_ |AECE-1234.6?-CE | [ 3kcnopT 5 apyrve mucTsl
C} Size E
(i User size PaspaboTan:
||_|ETIJUE | D SKCMoPT B APYTME MMCTEI
Monb308. pasMep CTPaHMLUL! No X!
[1?.000 Mposepun:
L __________J
|V|BEIHDB | D SKCMOPT B APYTHUE MKCThI
Monb308. pasMep CTPaHMUGI Mo Y:
111,000 YTBepauMn:
|C'41110I3‘3Ei | D SKCMoPT B APYTME MMCTEI

[ Ok J [ OTMeHa
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3aloJHEHHBIA IITAMII B UTOrS BBITVIAAUT TaK:

=
' ABCE—-1234.67-Chb
iTHT. HWacca Hacuma

MM, |SIHET H doeyH, Nedn. BETEH
Poapab. Nlzpoe CEopoyHBIA YepTes
MNp=e. HBRHOE
T.koHTp. Tz Nuctoe 1
H.rantp. MApoMaHTa X
Yra. Cudopon

Homep mnucra, mosie3HBId B HMEpapXMUECKHMX CXEMax, aBTOMATHYECKH OOHOBJISETCS
byHKIHEH GOpMUPOBAHUS AHHOTAI[UN CXEMBI.
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6 Uepapxuyeckune cxembl

6.1 NMNpumeHeHune

Hepapxuueckoe H300pakKeHHE CXEMbl HCIIOJIB3YETCs, TJIaBHBIM 00pazoM, Uis OONbIINX
MPOEKTOB. ECIK BBI XOTUTE yMPaBIATh TAKOTO poja MPOEKTOM, HEOOXOAUMO:
* WCIIOJIb30BaTh OOJIBIITHE JIUCTHI (KOTOPBIE MOTYT CO3/IaTh MPOOJIEMBI MPU MTeYaTH 1
COTPOBOXKICHHH);
+ WCIOJIb30BaTh HECKOJIBKO JIMCTOB, KOTOPHIC BBIIBIOTCS B HEPAPXUUECKYIO CTPYKTYDPY.

[losnHas cxema B MOCIIEHEM CIIy4ae COCTOUT U3 OCHOBHOIO JINCTA CXEMBI, HA3bIBAEMOTO
KOPHEBBIM JINLCTOM, U CyO-JIMCTOB, COCTABJIAIOIINX HEPAPXUIO.

bonee TOIr0, HCKYCHOC pa36I/IeHI/Ie IMMPOCKTA HAa OTACJIbHBIC JIMCTHI 3a9aCTYIO YJIYyUIIACT €Tro
BOCIIpHATHC. Or KOPHEBOI'O JIMCTA Bbl JOJIZKHBI MMETH BO3MOKHOCTDH HalTH BCe Cy6-JII/ICTLI.

VYmpasnenue wuepapxudeckumu cxemamu B EESchema ympomaercs Omaromaps
uHTerpupoBanHomy Hauratopy (hierarchy navigator — HaBurarop mo uepapxum CXEMbl),

KOTOPBIN aKTUBUPYETCS KJIIABUILEH -~ BEPXHEU U NPABOM MHCTPYMEHTAIIBHBIX ITAHEIICH.

@DakTHYEeCKH €CThb [JBa THIIA MEpPapXUU CXEM, KOTOpPBIE MOTYT CYIIECTBOBATh
OJTHOBpEMEHHO. [IepBbIii TOJIBKO YTO OBLT PACCMOTPEH M MIMPOKO MCHOjib3yeTcs. Bropoi cocrout
B CO3JaHUM KOMIIOHEHT B OHOJIMOTEKE, KOTOpbIE MOSIBISIIOTCS MOAOOHO TpPaJULIUOHHBIM
KOMIIOHEHTaM B CXeMe, HO (DaKTHUECKHM COOTBETCTBYIOT CXEME, OMNMCHIBAIOIIEH BHYTPEHHIONO
CTPYKTYypy. BTopoil Tun uamie ucnonb3yercs HpU NMPOSKTHPOBAHUM HMHTETPAIBHBIX MUKPOCXEM,
IIOCKOJIBKY B O3TOM Cily4ae BaM IIPUXOJUTCA HCIOJIb30BAaTh (DYHKIMOHAIbHBIE OHOIMOTEKH
AJIEMEHTOB CXEMBI, KOTOpYI0 BBl paspabatsiBaete. EESchema B Hacrosmmii MomeHT He
00pabaThIBaeT 3TOT BTOPOM THUIT HEPAPXHUH CXEMBI.

B cxemax mojiep)kuBaeTCsi uepapxusi TpeX BUIOB:

« MpOCTast — 3aJIaHHbBIN JINCT UCTIOIB3YETCS OMH Pas;

+ CIIOXKHASI — 3aJIaHHBIH JIUCT UCTIONB3YeTCs 00JIe OTHOTO pasa,

« IJIOCKAsl — 3TO MPOCTasi HepapXusi, HO COCAMHEHUS MEXK/1y JIUCTAMHU HE
MIPOPUCOBBIBAIOTCSL.

[Ipu co3maHum HepapXUUeCKOW CXEeMbl BCS HEpapXus MOJACPKUBACTCS HAyMHAs C
KOPHEBOM CXEMBbI, KaK €CJIi OblI 3TO OblIa TOJBKO €IMHCTBEHHAS CXEMa.

JIBa MOMEHTa, O KOTOPBIX CIIEAYET 3HATh:
+ KaK CcO37aTh CyO-JTHCT CXEMBI;
+ KaK CTPOUTb IJIEKTPUICCKUE COCIMHEHUS MKy CyO-THCTaMU.

6.2 HaBurauusa no nepapxum

[IpocMoTp wmepapXxuyeckoil CXeMmbl JIETKO BBIMIOJNHSAETCS Ojarogaps HWHCTPYMEHTY

HaBUTATOpa (MHCTPYMEHT - TOPU30HTAJIBHOM MHCTPYMEHTAJILHOMN MaHEeN!), TOKa3aHHOMY HUXKeE:

Haewratop

@ Sheet43B6F787

Kaxplii 1MCT cXeMBI TOCTYIIEH TI0 HIETYKY HAa €0 UMEHH.
bvicmpaa nasuzayua:
[IlenxHUTE MpaBoOil KJIaBUIIIEH MO UMEHH JTUCTa U BEIOepuTe enter sheet — BBecTH JHCT.

Bb1 Takke ObICTpO MOKeTe 10OpaThCcsi 10 KOPHEBOTO JIUCTAa WM CyO-imcTa, Onaromaps

UHCTPYMEHTY ' TpaBOMl BEPTUKAIBHON WHCTpYMEHTalIbHON maHenmu. [locme BbeiOOpa
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WHCTPYMEHTA:
+ IIEJKHUTE 10 UMEHH JIUCTA JIJISl BBIOOpA 3TOTO JIUCTA.
+ IIEJIKHUTE TAe-HUOYIb ellle /Ui BHIOOpa OCHOBHOTO JIKCTA.

6.3 JlokanbHble, epapxuyeckue n rnodanbHbIe MeTKU
A
JIokanbHBIE METKH (I/IHCTp}IMeHT _) CBA3BIBAKOT CUT'HAJIBI TOJIBKO OAHOI'O JIUCTA CXCMBEI.

I/IepapXI/I‘leCKI/Ie MCTKH (I/IHCTPYMGHT '% ) CBA3BIBAIOT CUI'HAJIbI TOJIBKO BHYTPU JIMCTA U
HUCPAPXUUCCKHUEC BbIBOABI, IPUHAAJICIKAIINEC POACTBCHHOMY JIUCTY.

I'moGanbHbIe METKH (MHCTPYMEHT '%) 00€CTIeYNBaIOT CKBO3HYIO CBSI3b CUT'HAJIOB 10 BCEHi
UEPAPXHUU CXEMBI.

BriBoapl muTanus (THIIA power in U power out) Mog00HBI TTI00aJILHBIM METKaM, TaK Kak
Tak)ke 00eCIeurBalOT CKBO3HbIE COETUHEHHS B CXEMHOM HepapXHH.

B onHoit uepapxuu (MpOCTON WM CIOXKHOW) MOTYT HMCIIOJIB30BAaThCS KaK HEpapXUUECKHE,
TaK ¥ ria00aJbHbIE METKH.

6.4 Co3paHue M 3arosioBOK nepapxm4yeckom cxembl

Bb1 10KHBI:

« Pa3MECTUTh HAa KOPHEBOM JIHNCTE CHMBOJI HepapXuH, Ha3BaHHBIA sheet symbol —
CHUMBOJIOM JTUCTA,

+ BOMTU B HOBYIO CXeMy (CyO-JIMCTa) C MOMOILbIO HAaBUraTOpa U HApUCOBATh €€, M0JI00HO
JIPYTUM CXeMaM.

+ OTPUCOBATh DJJIEKTPHUUECKHE COCTUHEHUS MEXAy JBYMS CXEMaMH, pacrojaras
riobanpHbie MeTkH — Global Labels (Glabels) Ha HOBOM cxeme (cyO-nucTe), U METKH,
UMEIOIIME Te K€ MMEHA Ha KOPHEBOM JIHCTe, Ha3BaHHbIe SheetLabels (MeTku JIMCTOB).
OTH METKH JIUCTOB OYAYT COEAMHEHBI C CHMBOJIAMH JINCTOB KOPHEBOTO JIMCTA, C APYTHMH
AJIEMEHTAaMU CXEMBI, TOJI00HO CTaHIAPTHBIM BBIBOJIAM KOMITOHEHT.

6.5 CumBon nucra (Sheet symbol)

Hapucyiite npsMOyroinbHHK, OOO3HAYCHHBIH JIBYMS JIHAarOHAIBHBIMH  TOYKAMH,
CUMBOJIM3UPYIOIIUMHU CyO-TUCT. Pasmep 3TOro mpsMoyrojibHHKa JOKEH MO3BOJIUTH BaM IO3XKE
pa3MEeCTUTh CHEIUAIbHBIC METKH, HEpPapXUYeCKHe BBIBOJbI, COOTBETCTBYIOIIHE TI00aTHHBIM
Metkam (Glabels) Ha cyO-nucre.

OTH METKU TIOXOXKM Ha OOBIYHBIE BBIBOJBI KOMIIOHEHTA. BhIOEepHTE WHCTPYMEHT
[llenkuute ng pa3MmenieHus BEPXHUU JIEBBIM Yros npsmoyrosibHuka. lllenkHure eme pa3 s
pa3MelIeHNs] HKHUI TpaBbIil yroi, 4TOOI TOCTATOYHO YBEIUYUTh MPSMOYTONIbHUK. MiMena (daiina
1 aucTa GopMUPYIOTCSl aBToMaTudecku. [Ipumep:

Sheet: Sheet43B74DE2

File: Tile4ds5B/4DEZ2.sch

3arem BaM OyzeT MPEUI0KEHO BBECTH UMs (hailna U UMs JHcTa Ui 3Toro cy0-nucta (s
IIOMCKa COOTBETCTBYIOLIEH CXEMBI, UCIIOIb3YITE HABUTATOP IO UEPAPXUN).



CBOHCTEA BHIBOJIOB NMCTa

WmA daina: !hle43B?4DE2.sd-|

| Pazmep: iD-DEU

Mma amcTa: i.éheeHSBT-—'A#DEz
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| arodiMe!

| Pazmep: |I_J_DG_D | AHORAMEI
[ Ok ] [ OTtMeHa ]

Bl momxHbl 3amaTh XOTs Obl uMs daitna. Eciau HeT umenu nucrta, uMsa daitna Oyner
UCTIOJIb30BAHO, KaK UM JIUCTA (OOBIYHBIN CIIOCO0 BBITIOTHECHHS).

6.6 CoegnHeHunA: nepapxmyeckue BbiBoAbl

Bel co3mamuTe 34eCh TOYKM COSAMHEHWH (MEpapXW4YeCKUe BBIBOJBI) JJII CHMBOJIA,
KOTOPBI OBLT TONBKO YTO CO37aH. OTH TOYKHM COEIWHEHUS MOXO0XXKH Ha OOBIYHBIE BBIBOJBI
KOMITOHEHTa, HO C BO3MOXXHOCTHIO MPUCOEANMHEHHUS K MOJTHOW IIMHE Yepe3 €IUHCTBEHHYIO TOUKY

COCIUHCHHMUA.

Ecte nBa cmocoba caemaTh 3TO:

+ pa3MecTUTE pa3Hble BBIBOJIBI [IEPE]l IPOPUCOBKOM CyO-HcTa (pydyHOE pa3MelIeHHeE);
+ pa3MeCTUTE pa3Hble BBIBOBI U INI00ATBHBIE METKH IOCIIE TIPOPUCOBKU CyO-TTHCTa
(moyaBTOMAaTUYECKOE pa3MEeLICHHE).

BTOpOC pemICHUC NPCAINIOUTUTCIIBHEE, CCIIM OHO BO3MOXKHO.

Pyunoe pasmewienue:

+ BBIOEPUTE UHCTPYMEHT 'F°;

¢ HICJIKHUTE MO CUMBOJIY UCPAPXUH, I'IC XOTCIIN OBl PasMECTUTL 3TOT BBIBOA.

CeoHCTEa BHIBOAA MMCTA

Hma:
BricoTa TekcTa:
LLnpiHa TekcTa:

Tun coeanHEHWA?

|CONNEXION

|0.060

| AHOAME!

R

|0.080

| -
| mmolinel

ELInput

o

Ok ][ OTMEHE ]

Ber mMoxere ompenenuts ero rpaduueckue aTpuOyTHl W pasMep - IMIETKHUTE IPaBOM
kiaBuieil u Beidepute pynkuio IlpaButs (Edit) B BeImagaronieM MEHIO HIXKE.

I[OCTYHHI)I Pa3HbBIC CUMBOJIBI BBIBOJIOB!

- BBOJ (Input);
BbIBOJ (Output);
AByHanpasjeHHblil (BiDir);

+ ¢ Tpems cocrosinusamu (TriState);

He onpenenen (NotSpecified).

Takue CHMBOJIBI BBIBOJOB — 3TO TOJBKO Fpa(l)I/I‘-IeCKI/Ie QJICMCHTBI U HC UT'PAKOT I[pyl“OfI

pOJIH.

Asmomamuueckoe pasmeunienue:

w4

+ BbIOEpPUTE UHCTPYMEHT ;
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+ LIEJKHUTE O CHMBOJIy HEpapXuu TaM, OTKyJa Bbl XOTHUTE€ HMIIOPTHPOBATH BBIBOJ,
COOTBETCTBYIOUIMHA Pa3MEIICHUIO TJI00AIBHOM METKHM Ha COOTBETCTBYIOIIEH CXEMe.
[TosiBUTCS MepapXudecKkuil BBIBOJ, €CJIM HOBas INI00aabHas METKa CYIIECTBYET, TO €CTb,
HE COOTBETCTBYET YXKE pa3MELIEHHOMY BBIBOJY;

+ IIEJIKHUTE TaM, TJIe Bbl XOTUTE Pa3MECTUTh ATOT BHIBOJI;

Bce HeoOxoauMble BBIBOABI MOTYT TaKUM 00pa3oM pa3MelaThest OBICTPO U 0€3 OMIMOOK.
Bupx BBIBOJIOB COOTBETCTBYET HX ITI00AJIBHBIM METKAM.
6.7 CoeauHeHusA: nepapxmyeckme MeTKu

Kaxapiii TOMBKO YTO CO3MAaHHBIM BBIBOJL CMMBOJIA JIMCTA JOJDKEH COOTBETCTBOBATH METKE,
Ha3bIBAEMOM MepapXUUeCKoi MeTKOM Ha cyO-yucte, i HLabel.

Hlabels moxoxxu Ha OOBIYHBIE METKH, HO OHHM OOECIEYMBAIOT COEAMHEHHE MEXIy CyO-
JMCTaMH ¥ KOPHEBBIM JUCTOM. ['padmdeckoe mpencTaBieHHe dTHX ABYX IOTOJHUTEIBHBIX METOK

(BeiBosia 1 HLabel) cxoxe. Co3nanue HLabel BeimomHsieTCss HHCTpYMEHTOM 4

[Ipumep kopHEBOrO nKCTA:

Sl nl=]=1E ERDGGLIN

JP3 CLEM—E
] PS5 PTRANSHL ,
= 03—92 /RESETR—
9L O U B TRANSF 2 /HALTI—E

5. 84MH =
3ameTtsTe, uTo BBIBOABI TRANSFI1 1 TRANSF2 coeannens! ¢ konnekTopom JP3.

Tax BBITJSIISAT COOTBETCTBYIOIINE COCTMHEHUS HA CYO-TTHCTE:

Sheet \F’EDGHI_I M

P3| CLKM—C
O s PTRANST L ,
< 03—92 /RESETR—
9L O U B TRANSF 2 /HALTI—E

5. 84MH =

Bel BHOBb HaiifeTe nBe cooTBeTCTByrOIMe MeTku Tumna Hlabels, oGecneunBaromiue
COCIMHEHUE MEXKY TBYMsI HEPAPXUICCKIUMH JTUCTAMH.

Ilpumeuanue:

Bb1 Mmoxere ucnonb3oBath MeTku HLabels u mepapxuyeckue BBIBOABI ISl COCTUHEHUS
JIBYX IIIMH, COOTBETCTBEHHO ¢ cCMHTaKkcucoM (Bus[n...m]), onucanHsiM paHee.
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6.7.1 MeTku npoctble, Hlabels u HeBuAMMbIe BbiIBOALI NUTAHUS
BoT HECKOIBKO MOSICHEHUHN IO Ppa3sHbIM CHOCO6aM 06CCH6‘ICHH${ COG,Z[HHGHI/II;'I OTJIMYHBIX OT
COCIMHEHUI NPOBOAHUKAMH.

6.7.1.1 IlIpocTbie METKHU

[IpocTble METKH UMEIOT JIOKAJTbHYI0 €MKOCTh COEIMHEHHUSI, TO €CTh, OTPAHUYEHBI JINCTOM
CXEMbI, HAa KOTOPOM pPaCIIOJIOKCHBI. 910 IMPOUCXOAUT IIOTOMY, UTO:

+ KOKIBIH JTUCT UMEET HOMEP JIUCTA;

* 3TOT HOMEP JIMCTA CBA3AH C METKOM.

Hrak, ecnu BB pazmeniaete MeTky “TOTO” na nmucte Ne 3, pakTudecku, HacTOSIIAasT METKa
sto “TOTO_3*.

Ecnu Bel pasmemaete metky “TOTO” Ha nucte Ne 1 (kopHEBOH JUCT), BBl (PAKTHUECKU
pasMeniaere MeTKy, HazBaHHy0 “TOTO 1%, ornuunyro ot “TOTO 3. Oro Bcerna BepHO, Aaxke
€CIIU €CTh BCETO OJIHU JIUCT.

6.7.1.2 Hepapxuueckue merku HLabels
TO, qTo 6BIJ'IO CKa3aHO OTHOCUTCIIBHO MPOCTBIX MCTOK, UCTUHHO U JJIA I‘JI06aHBHBIX METOK
wi HLabels.

Taxkum obpazom, Ha ogHOM U ToM ke Jucte HLabel “TOTO” cuuraercs coeqMHEHHOU C
snokanpHor MeTtkor “TOTO”, o He coenunennon ¢ HLabel mim merkoit ¢ umenem “TOTO” na
JPYroM JIKCTE.

Opnnako, HLabel cumraercsi, kak OBl COEAMHEHHON C COOTBETCTBYIOIIMM CHMBOJIOM
SheetLabel B nepapxudeckux CHMBOJIaX, TOMEIIEHHBIX HA KOPHEBOM JIUCT.

6.7.1.3 HeBuanmbie BLIBOIbLI MUTAHUSA

BEII0 TTOKa3aHO, YTO TaKHWe BBIBOJBI COCIUHEHBI BMECTE, €CIIM OHU HMMEIH OJWHAKOBHIC
uMmeHa. Takum 00pa3om, Bce BBIBOJBI MUTaHUs, 00bsiBIeHHbIE HeBUAuMbIMU (Invisible Power Pins)
u HazBauHele VCC, coenuHeHbl u (opmupyrot skBunoTeHnuan VCC, rme Obl HAa JHCTe OHH HU
pacroJiaraiuch.

OTUM 0OBSCHSETCS TO, YTO eciu Bbl pacroyaraere Metky VCC Ha cy0-imcTe, OHa He
Oynetr coenuneHa ¢ BbiBojgoM VCC, mockonibKy 3Ta MeTka (aktuuecku VCC n, e n — HOMEp
JHCTA.

Ecam BBI X0THTE, 9TOOBI 3Ta MeTka VCC Obliia peasibHO COeAMHEHA C SKBUIIOTCHIIMAIOM
VCC, oHa nomxHa ObITh SIBHO MPUCOEIMHEHA K HEBUIMMOMY BBIBOAY MuTaHus npu nomouu VCC-
nopTa nmuTaHus.

6.7.2 NmobanbHble meTkn GLabels
I'moGanpHBIE METKH C WJICHTUYHBIMH MMEHAMH OOECIICYMBAIOT CKBO3HBIC COCJIMHCHUS B
cxeMe (MeTku nutanus nonoousie VCC aBnstoTCS T100aTbHBIMUA METKAMHU).

6.8 KomnnekcHas nepapxus cxem

Ha npumepe HIbke HEKOTOpasi cxema HCIONb3yeTcs ABaKIbI (1Ba BXOxkIeHMs). J[Ba mucra
pa3neNioT OJHY U Ty K€ CXeMy, MO3TOMY UMs (aiijia cXeMbl OJWHAKOBO JUIsi 0OOMX JIMCTOB
(“other_sheet_sch”). Ho umMena nucToB HOKHBI OBITH pa3HBIMH.
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Shest s obher _sheek

= SINPUT

ol CoMD

CarM_ 2
Pl

e obher_sheet . sch

Lip

TAHCT 4
Chest . gux_ shesk

C1 MPUT

B EEN

1 1e: obher_sheetk . sch

6.9 lNMnockasa nepapxus

Bo3MOXHO c037aTh MPOEKT HAa HECKOJBKHUX JIUCTAX, HE CO3/1aBas COEIMHEHUN MEXIy
STUMHU JINCTAMH, €CIIH CIEI0BATh TAKUM IIPABUIIAM:
+ CO371aTh KOPHEBOM JIMCT, BKIIOYAIOIINN APYTHE JTUCTHI, KOTOPBIA 00ECTIEYUT CBS3bh MEXKILY
TUMU JINCTAMHU;
* HE BBIIIOJIHATH SIBHBIE COEAMHEHUS;
+ BCE COEIMHEHUS MEXKIy JIMCTaMH CTPOUTh Ha TJOOAlbHBIX METKaX BMECTO
UEPAPXUUECKUX.

KopneBoii nucr:

Shest: pc_progeamners Shesk @ socket

+

File: pic_programmer. sch File: pic_sockerLs.sch

Huxe NPpUBCACHLI IBC CTPAHUIIBI, CBA3aHHBIC r100aJIbHBIMM METKAMU:



PYR_FLAG

PWA_FLAG

T _FIT>
W
i
2 B
= A
I
L o
- >
1
S [l -
=71 WP ——
X Az
SCL -
SDA|—= DATA-RE7
- = AL =
[CLOCE -FEERF
VEP-MCLE»
LG
VT _EIT VEEPIC . 1 g vss —B§
+ x—= | GPS/0SC1 o=, — DRATA-REF
®»—2 GP4/0SC2  GPI E CLOCK -FB
VEE-MLLE 4 loesMOlR P2 —2
FIC_B_PIMNS
TH- o
I'nobanvnvie memxu: [CCE-FEE-"

VFE-TTCLE»
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7 ABTOHaHeceHue NOo3ULUMOHHbLIX 0003HAYeHUN CXeMbl
7.1 ®YHKUMA aHHOTUPOBAHUA CXEeMbl

Iz
Ota (QyHKIUS, BbI3bIBa€Masi C IOMOIIBIO MHCTPYMEHTa %'\, MO3BOJISIET ABTOMATHUYECKU
HA3HAYUTh TO3ULUOHHBIE 0003HAUEHHs 51 KOMIIOHEHTOB CXEMbI, a JUIsI MHOT03JEMEHTHBIX
KOMIIOHEHTOB Ha3HAuuTh OOImMN cypduxc, 4To66l MUHMMHM3HPOBATH KOJUYECTBO KOPIYCOB Ha
TuiaTe.

Menro QyHKIIN:

0bozHauUMTh CXemy @

0603HAUNT b

() ToneKo TERyLWwHA mcT

(%) COXpEHWTE CYLIECTEYIOWME 0603Ha4YEHMA

() COpPOCHTE CYWECTEYIOWMNE 0Bo3Ha4EHNS

Mopagok obo3HAYEHNA
(%) CopTMPOBKE KOMNOHEHTOS NO X-+Ko0pAMHATE m

() COPTMPOBKE KOMNOHEHTOS No Y+00PAHHATE

Beibop sapranTa obozHaueHN
(%) McNoNb30BaTh NEpBLIA CEOR0AHLIA HOMEP Ha CXEME

O HauaTsb € HoMep nMcTa™ 100 M MNoNE308aTh NepBbIi CEoBoAHEIA HOMED

O HauaTb C HoMep MMcTa® 1000 1 MCNoNb30BaTh NEPBLI CBoD0AHEIN HOMED

[ 33KPbITE ] [OHHL‘THTb 0B03HaYEHHA ] [DED3HEI‘-H'1Tb KOMMOHEHTEI ]

JloCcTyIIHBI pa3HbIe BapUAHTHI AHHOTHPOBAHWS:
- IpOBeCTU aHHOTHpOBaHUE MO Bceil cxeMe (Use the entire schematic);
« aHHOTHPOBATh TOJIbKO TeKyluii auct (Use the current page only).

ABTOMAaTH4YECKOE  AHHOTUPOBAHME,  BBINOAHAEMOEe 1O  Komanae (O003HAYMTH
KOMIIOHEHTBI, OTHOCUTCS KO BCEMY HPOEKTYy (BCEM JHCTaM CXEMbl) MJIM TOJBKO K HOBBIM
KOMITOHEHTaM, €CIIM BBl HE XOTHUTE MOAMMDUIIMPOBATH MPEIbIAYyIIHe aHHOTAmMu (s X cOpoca
ucnonb3yercs onuus OuucTuTh 0603HaYeHHUs - Reset existing annotation).

BriOop BapuaHTa 0003HAYeHMii IO3BOJIIET 3a1aTh CIOCO0 HaHECEHUS O0O3HAUYEHWH
ANIEMEHTOB cxeMbl. [Ipu ucronp30BaHNK MEPBOro CBOGOTHOIO HOMepa MpedUKCH 0003HAYCHHN
MOJIy4aloT cBOOOIHBIE HOMEpa, HaUYMHasA ¢ 1.

BTtopoii cioco6 o6o3naueHuit HymepyeT aneMeHTh ¢ 101 ams mepBoro aucta cxemsl, ¢ 201
— J71s1 BTOPOTO... (€CIM BHYTPU OAHOro jucTta 6omnee 99 snementoB ogHoro tuna — R,U...., TO
00o3HaueHus cTaHoBsATCs ¢ HoMepamu 200 u Oosiee, 1 HOMepa CIBUTAIOTCS).

s tpetbero crocoba HOMep JTUCTa B 0003HaueHHs X ymHOxkaeTcs Ha 1000 (Homepa c
1001 — nns mepBoro snucta, 2001 — mu1st BTOPOTO, U T.11.).
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[IpuBeneHHbII npUMep MOKa3bIBae€T pa3MeEIIeHHe S5 JIOTUYECKHX D3JIEMEHTOB 0e3
nporeaypsl aHHOTHpoBaHus. [lociie aHHOTUPOBAHUS MOTYUYHM:

1 |
2 TALSEAD

(W]
F4L5aE
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uar
74580
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uic
18 | 74LS8E
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uio
1% | 74L5S00

Coprtuposka no X

LB
5 T4L5aE

1
uaf
a 4500

iz -
uio
1% | 74LS00

CoptupoBka o Y

uic
T4LESEE

MoxHO yBUETh, 4TO 4eThlpe BeHTHIs 74LS00 O6butn 0603Hauensl no kopmycy Ul, u yro
nsaTeiid 74L.S00 6w 0003HaUEeH 10 cienyromemy, U2.

7.3 Bbibop cnocob6a aHHOTUMPOBAHUA CXEMb

Ilokazano AHHOTUPOBAHUC 2-T0 IMCTa CXEMBI PasHbIMU CII0COOaMH.

1.  BapuanTt Havana Hymepauuu 0003Ha4YEeHHUH C IEPBOro CBOOOJHOrO HOMeEpa:



+L2Y
o
L2 C4 L& Cag
1G0nF 100nF [ 13CGnF 100nF
S
1]
L
C3 %] Cr -}
100nF 100nF | 100nF 100nF
T

2. Bapuant Hymepanuu ¢ Homepa_Jjaucta*100+1 (rcnonb3yrores crnoboaHble HOMEpa):

3. Bapuant nymepanuu ¢ Homepa_ancta*1000+1 (ncnons3yroTcs: cno0oIHbIE HOMEPA):

+L2Y
el
C201 CzZ0% C203 CZ04
1GGnF liDDnF 1G0enF 100nF
v
33
C205 Cz06 C2a7 Cz0G
108nF 100nF | 10GnF 100nF
N

+L2¥
o
C2001 C200z | C2003 EZ%D#
10CnF 100nF | 180CnF 100nF
v
33
b
C2005 C200e | 02007 L2008
1GE8nF 100nF | 12CnF 100nF
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8 lNpoBepka cxembl TUNa ERC

8.1 0630p hbyHKuun ERC

Oyukuus ERC (Electrical Rules Check) BbinonHseT aBTOMaTUYECKYIO MTPOBEPKY CXEMBI.
OHa BBISIBIISICT pa3IUYHbBIC OMIMOKH HA JTIUCTAX CXEMBI, TAKWE KaK HE MPUCOCINHCHHBIC BBHIBOJIBI, HE
MPUCOCTMHCHHBIC UEPAPXUUECKUE CUMBOJIBI, 3aKOPOUCHHBIE BHIXOJIBI.

EcrecTtBeHHO, aBTOMaTMyeckas MNpPOBEpKA HE HJI€ajbHA, a MporpamMma, MO3BOJISIONIAs
BBISIBUTH a0COJIIOTHO BCE OIMMOKHA B CXeMme, emie He HamucaHa. Ho momoOHBIM KOHTPOJL OYCHB
MOJIe3€H, TOCKOJIBKY MO3BOJISET OOHAPYKUTH MHOKECTBO MPOMAXOB M HEOOBIINX OLITHOOK.

Bce oOHapyxeHHBIE OMIMOKH JOKHBI OBITH MPOBEPEHBI U UCTIPABJICHBI JJISI HOPMAIILHOTO
npoobkeHus. KauecTBo mpoBepKy MpsSMO 3aBUCHT OT aKKypPaTHOCTH, C KOTOPO OBLIH OOBSBICHBI
AIIEKTPUYECKHE BBIBOJIBI IpH co3aannu onbmorekn. ERC ommbOku B oT4eTaxX JEKIapHPYIOTCS, KaK
errors (owubdKu) I warnings (npedynpexicoemuis,).

|ERC [ Mapanerpe |
| - ®aiin oTweta ERC: CooBueHua:

Bcerao: 7 |

| | |

|:| Cosnate ERC oTyeT

Mapkepbl:
ErrType(3): BoiBop, coequHeH C APYTHMH BBIBOOAMH, HO HE COEWHEH C HCTOYHHKOM CHrHana £k
(Bx0abl HE CcoeAMHEHDI C BbIXOAOM)

o @ (7.1500 ",1.7000 "): Beieoa 1 (power_in) komnoHexTa #PWRO32 e zanutad (Lens 21).

ErrType(3): BbiBOQ COEOAMHEH C OAPYTHMH BbIBOOAMHK, HO HE COE[JWHEH C HCTOUHHKOM CHIHana
(exoabl He COeAMHEHDI C BbIXOOOM)

e @ (7.6000 ",1.7000 "): Beieog 1 (power_in) koMnoHeHTa #PWRO30 He 3anuTad (LLens 20).

ErrType(3): BblBO[ COEAMHEH C APYTHMH BbIBOOAaMHK, HO HE COE[JHHEH C WCTOUHHKOM CHIHana
(Bx0abl HE COEAMHEHBI C BLIXOAOM)

« @ (7.9500 ",1.7000 "}: BuiBog 1 (passive) komnonenta C11 He zanuTaH (Lens 19).

ErrType(3): BoiBof COEOHHEH C APYTHMH BBIBOOAMH, HO HE COBWHEH C HCTOUHHKOM CHIHana
(Bx0abl HE coeAHHEHBI C BbIXOAOM)

* @ (12,3500 ",7.5300 "): Beieog 1 (passive) KoMmnoHeHTa C7 He 2anuTad (Llene 18).

ErrType(3): BbiBOQ COEAUHEH C APYTHMH BbIBOOAMH, HO HE COEHHEH C HCTOUHHKOM CHTHana
(exoabl He coeAMHEHbI C BbIXOAOM)

« @ (4.7000 ",9.0500 "}: Beieog 1 (passive) komnoHeHTa C12 He 2anuTaH (Lens 17).
ErrType(5): KOHUHKT Mex Oy BbiBOAAMH. CEpbe3IHOCTD: owmbKa

e (@ (2.0000 ",10.3000 "): Boleog 8 {output) komnoHeHTa U4 coegnHeH c©

e @ (3.1000 ",8.7000 "): eeiBog 1 (power_out) komnoHeHTa #FLGO37 (uenk 1).

8.2 lpumeHeHne ERC-tecTa

HuanoroBoe okHo ERC-nipoBepkH cxeMbl 3alyCKaeTcsi MKOHKOU if . AKTUBaInusa TECTa
cxeMbl BeInoaHsaercs mo komaunie Tecer Erc.

Ha snemenTax cxemsl (BbIBOAAX WJIM METKaxX), BBI3BABIIUX OLIMOKH WIN MPEIYIPEXKACHUSL
ERC, pucyroTcst Mmapkepsl B BUJI€ HAaKJIOHHBIX cTpenok. LllenkHure mo mapkepy, 4yToObl yBHIETbH
COOTBETCTBYIOLLYIO 1MarHocThKy oT ERC.

VY nanenue MapKupoBaHHE CTPEIKaMH BO3MOXKHO M0 KOMaHAe YAAJIUTh MapKephbl.
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8.3 [lMpumep ERC-tecTa

: u4.36

i THHC D4
9 u4.48 13 UL"?z

; ;

T4HHCO4 L T4HHCO4

Uk.5

11 10

r THHC D4

MoxHO yBUAETh 4 OIIUOKH:

+ JIBa BBIXO/1a COEMHEHBI BMECTE.

« IBa BX0J]a OCTAJINCh HENIPUCOEIUHEHHBIMH.

+ OIIMOKA ¢ HEBUIMMBIM TIOPTOM MUTAHUS (TIPOITYIIEH (yIar MUTAHUS).

8.4 BbiBOA AMarHOCTUKKU ANS Mapkepa

[IpaBbIil KUK 1O TpadUuecKOMy MapKepy B BHJE CTPEIKH BBLIAET BBIMAJAIOIIEe MEHIO
JUISL TOCTyTa K (DYHKIMSIM OTOOpaKeHUsl AUAarHOCTUKH Mapkepa. [locie 3Toro BeI30BUTE (QYHKITHIO
HUnghopmayusa o mapkepe (Marker Error Info).

U4.3
B e
r-

| j ¥OanuTe Maprep
¥ MHDOPHELAA O MapKepe
._w LeHTp Fa4 13 Uq?z
| @) veenwwms macurat F1 o ;
@ ywerswnTs macurab F2 O
(¥ nMepepycosams F3
L AgTo MacwTah Home
Bribiop MacwTaba 4
3% Buibop ceman »
9 oum
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Us.3
] 6

' THHCO4

Hudopmalua o Mmapkepe

A
ErType(2): Boieog He nogcoeguHeH (v cumeon "He nogkniwyeno"” He HanOeH =
anA 3Toro EslEoga)

« (@ (1.1000 " 9.8500 ") Beieog 5 {input) komnonenTa U4 He nogcoegnHeH.

b
e

[ ]

: i 10

L, | T4HCO4

8.5 BbiBoAabl 1 chnaru nuTaHusA

3a4acTyro BBIIAIOTCS TPEAYNPEKISHHUST HA BBIBOJAX MUTAHUS, TOTJA KaK BCE BBITIISIIUT
HOpPMaJIbHO (TIpUMEp BBILIE).

st OonmpIIMHCTBA Pa3pabOTOK NPUYMHA STOTO B TOM, YTO THTAaHWE IOJAETCS Ha
pa3beMbl, KOTOPbIE HE SBJIAIOTCA MCTOUHUKAMH NMUTaHUA (OAOOHO BBIXOAY PErysisiTopa, KOTOPBIH
nexnapupyercst kak Power out — Boixon nutanus). Takum oOpazom, ERC He 00HapyXUT HHKaKHX
BBIBOJIOB BbIXOJa MUTaHMS Ul IPOBEPKU ATUX COEIMHEHUN U OOBSBUT UX HEMOIKIOYEHHBIMU.

Bor nomxksbl pasmectute PWR_FLAG nHa Takux noprax nutaHus. OH CHMBOJIM3UPYET
(dakTuyeckuil BbIX0J NUTaHUs. Mapkep OIKUOKY B 3TOM CIIydae HCYE3aeT.

8.6 KoHdwmrypauusa ana ERC-tecTa

[Tanens Ilapamerpsnl (Options) Mo3BOJSET CKOH(PUIYpHPOBATH TNpABHIIA BBITOTHEHHUS
COCIMHEHU B CXeMme, uYTOOBl 3a/laTh YCIOBHS IS BBIBOJAA COOONICHWH 00 omulkax u
peIynpexKICHUN:



EESchema ERC

!_ERC_I MapameTpel |

Input Pin

InputPin. ..o

Qutput Pin

Output Pin.........
Bidirectional Pin

Bidirectional Pin..
Tri-5tate Pin

Tri-5tate Pin......
Passive Pin

(]
CICICIEI0]

Passive Pin........
Unspecified Pin

Unspecdified Pin....
Power Input Pin

Power Input Pin....
Power Output Pin

Power Output Pin...
Open Collector

Open Collector..... @
Open Emitter

Open Emitter.......

Mo Connection...

@ Mo Connection

52

(I)opMpreMLIe IpaBujia MOTyT OBITh M3MEHEHBI MICJIYKOM II0 BBI6paHHOMy KBaapary

8.7 ®aun otyeta ERC-TecTa

MAaTpPHIIBI, 3CTABIISASA €r0 MUKINIECKH IPOXOANTH Yepe3 BBIOOP OJHOTO U3 COCTOSHUN: HOPMANbHO,
npeoynpescoenue, oumudka (normal, warning, error).

@aiin otuera ERC Moxer Ob1Th coxpaneH Beioopom ommmu Co3aath ERC otuer (Create

ERC Report). Paciiupenue aiis daitna otuera - .erc.

B carte test.erc - Bnoksor

®aiin [paska ®opmaT Bug  Crpaska

Oruet ERC (26.01.2012 16:44:36)

f#+t Sheat

ErrType(3): BeiBog coeguHeH ¢ ApyrimMi BeIBOAAMN, HO HE COBAWHEH C UCTOYHWMKOM CUTHaNa (BX0Zbl HE COBAMHEHSI C BLIX0A0M)
@ (5.6500 ".2.0000 ") Beisog 38 (power_in) komnoHenTa U2 He sanwTaH (Llens 101).

ErnType(5): Kontdnnkr mexay seisogami. CepeearocTs: ownbka
(@ (2.0000 ".9.8500 ") Buisog 6 (output) komnonenTa U4 coeauHeH ¢
@ (3.1000 ",10.3000 "): eeiBoa 12 (output) komnodenta U4 (uens 92).

ErType(2): Brieog He nogcoegnHed (w cumson "He nogintodeno” He HaigeH Ana 3Toro BLIBOAE)
@ (1.1000 ".9.8500 "): Brigog 5 (input) komnoHenTa U4 He nogcoeauHeH.

ErType(2): Brieog He nogcoegnHed (u cumson "He noginiodeHo” He HaigeH Ana 3Toro BeIB0AE)
(@ (1.1000 ",10.3000 "): Beieoa 9 (input) komnoHeHTa U4 He nogcoeqnHeH.

ErrType(3): Brieog coeguHeH ¢ ApYTUMU BEIEOAAMN, HO HE COBAWHEH © UCTOUYHMKOM CUTHANA (EXOLEN HE COBLMHEHE C BEIXOAOM)
@ (1.5000 ".9.7500 "): Buisog 14 (power_in) komnoHenta U4 He 3anntaH (Lienk 86).

ErrType(3): Brigog coeguHeH ¢ ApYTMMU BEIEOAAMN, HO HE COSAWHEH © MCTOUHHMKOM CUTHANA (EXOLE! HE COBLMHEHE C BEIXOAOM)
@ (57000 ".9.0000 "): Buigog, 7 (power_in) komnoHenta U4 He aanutaH (LUens 85)

ErrType(3): Brigog coeguHeH ¢ APYTUMU BEIEOAAMUN, HO HE COBAUHEH C MCTOYHMKOM CUTHANA (EXOLE HE COBLMHEHE C BEIXOAOM)
@ (9.9000 ".7.5500 "): Buigog 1 (power_in) komnonenta #PVWRO34 He zanutad (Lens 83).

ErType(3): Beigog coegnHeH ¢ ApyTUMN BEIBOAEMW, HO He COEAMHEH C UCTOYHMKOM CWUrHana (EX04E He COBLMHEHb! C BEIXOA40M)
@ (10.3000 ".3.1500 "): Beieoa 13 (power_in} komnosexta U1 He aanutad (Lene 69).

ErrType(3): BeiBog coeguHeH ¢ ApyTimMi BeIBOAAMN, HO HE COBAWHEH C UCTOYHUKOM CUTHaNa (BX0Zbl HE COBAWHEHSI C BLIX0A0M)
@ (3.7000 ".2.1000 ") Buiog 1 (passive) komnoHenTa J2 He 3anutad (Llens 54).

ErType(3): Beieoa coeguHeH ¢ ApYTUMN BEIBOAAMW, HO HE COBAMHEH C UCTOUHWKOM CWMHANA (BX0AL HE COBAMHEHL C BEIXOAOM)
(@ (11.0000 ".1.0500 "): Beieoa 1 (passive} komnoxexTa RS He sanutad (Llene 47).

ErrType(3): Brieog coeguHeH ¢ APYTUMU BEIEOAAMMN, HO HE COBAWHEH C UCTOUYHMKOM CUTHANA (EXOLE HE COBLMHEHE C BEIXOAOM)
@ (11.1500 ",1.0500 "): Buieog 1 (passive) komnoHexta R4 He sanutau (Llens 46).

ErrType(3): Brigog coefuHeH ¢ APYTUMU BEIEOAAMU, HO HE COBAWNHEH C MCTOYHMKOM CUTHANA (EXOLE HE COBLMHEHE C BEIXOAOM)
@ (71500 ".1.7000 "): Buigog, 1 (power_in) komnonenta #PVWR032 ve sanutan (Llens 21).

ErrType(3): Brigog coeguHeH ¢ APYTUMU BEIEOAAMU, HO HE COBAUHEH C MCTOYHMKOM CUTHANA (EXOLE HE COBLMHEHE C BEIXOAOM)
@ (7.6000 ".1.7000 "): Buigog, 1 (power_in) komnonenta #PVWRO30 He zanutan (Lens 20).

ErrType(3): BeiBog coeguHeH ¢ ApyTimMi BeIBOAAMN, HO HE COBAWHEH C UCTOYHWKOM CUTHANa (BX0Zbl HE COBAWHEHSI C BLIX0A0M)
@ (7.9500 ".1.7000 ") Buigog 1 (passive) komnonenta C11 He sanutad (Llene 19).

ErrType(3): BelBog coeguHeH ¢ ApyrimMi BeIBOAAMN, HO HE COBAWHEH C UCTOYHWKOM CUTHANa (BX0Zbl HE COBAWHEHSI C BLIX0A0M)
(@ (12.3500 ".7.5500 "): Beieoa 1 (passive) komnoxexta CT He sanutad (Llene 18).

ErrType(3): Brieog coeguHeH ¢ ApYTUMU BEIEOAAMN, HO HE COBAWHEH © UCTOUYHMKOM CUTHANA (EXOLEI HE COBLMHEHE C BEIXOAOM)
@ (4.7000 ".9.0500 ") Buisog, 1 (passive) komnonenta C12 ve sanutan (Llens 17).

ErrType(4): Kongnuer mexay ecigofami. CepeeaHocTh: NPedyNpesieHne
@ (2.0000 ".10.3000 "): Beieog 8 (output) komnonenta U4 coeguHeH ©
@ (3.1000 *.8.7000 ") seieog 1 (power_out) komnoHeHTa #FLGO3T7 (uens 1).

*#5% Sheet /SheetdF214370D/

=> Errors ERC: 4
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9 Co3paHume netlist-cnucka ueneun cxembl

9.1 00630p PyHKLUM

DTa KOMaHJa MO3BOJISIET BaM cOo3/1aTh (aiiyl onmucaHus deKTpudeckux 1eneit (netlist) ms
Balleil pa3paboTKu.

Netlist — 23T0 ailn, KOTOPHI OMUCBHIBAET JJIEKTPUUYECKHE COCIAUHEHUS MEXIY
KoMIoHeHTaMu. OH COACPKUT:

¢ CIIMCOK KOMITIOHECHT,
* CIIMCOK COCIUHEHUMN MCKY KOMIIOHCHTaAMH, HA3bIBACMbIX 5KBUIIOTCHIAJIAMU LeIei.

Ectb pa3znasie ¢popmartsl netlist. UHOrAa CiucoOK KOMIOHEHTOB M CIIMCOK SKBUIIOTCHIIMAJIOB
— 3TO /IBa OT/AETBHBIX (aiina.

Netlist BaskeH MpH HCIIOIB30BaHUU MIPOTPAMM BBOJIa CXEM, ITOCKOJIBKY OH HEOOXOJUM JUIS
nepexona K apyrum nporpammam CAIIP snekTpoHuku:

« JUIS IPOEKTUPOBAHUS (Pa3BOJIKM) MEYATHBIX IIAT;

* ISl CXEMOTEXHUYECKOTO MOJIEIIMPOBAHNS;

« JUI KOMIUIATOPOB ¢ s13bIkoB onucanust [IJIMC (tuna PAL u apyrux nporpaMMupyembIx
MHUKPOCXEM).

EESchema noanepxuBaeT HeCKOIbKO hopMaToB nepegaaun netlist:

1. PCBNEW d¢opmar (ans penakropa nedatHsix miat cuctemsl KiCAD);

2. OrCAD PCB2 dopmart (ms penakropa nedatabix mwiat OrCAD);

3. CadStar ¢popmat (st penakropa neyaTabix miat CadStar);

4. Spice ¢popmaT (11 MPOrpaMM MOJAEITUPOBAHUS CXEM TUIIA Spice U APYTUX).

9.2 ®dopmupoBaHue cnucka ueneu netlist pna PCBNEW
net
BLI6epI/IT € C IMaHCJIN KHOIIOK HHCTPYMCHT & I OTKPBITHA OUAJIOTOBOI'O0 OKHA CO3JJaHUA
CIUCKOB Tiernei (netlists):

Cnucok uenek
| Pebnen | orcadpca | cadster | Spice | Bofamvms nnarn |
MapameTpsl:

Bri6pan Pcbnew BbIBOX

Cnucok ueneH

| Pcbnew | Orcadece2 | Cadstar | Spice iD,DﬁaEIMTb MAErH |

DOPMET N0 YMONYEHHIO

3 - Crmcok Lenei
Mpedwikc obosHaqser U 1 'TC ¢ 'Y’
MNapaMeTpL! civcka Lenei: 3aMYCTUTE CHMYNATOP

(%) Vcrone308aTe MMEHa Lenel BBI6paH SplCe BbIBO

() Micnonk3oBaTh HoMepa uenel OTHeHa

EP.’"!@!T‘_”- AU I Rl
|ex\Program Files \kicad 11'bin\gnucap. exe-b| |
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[Nepexmtoyas pa3Hble 3aKJIaJKH, BBl MOXKETE BBIOPATH JKEJIAeMblil (pOPMAT BBIBOJA CITHCKA
nernei, kak popmat no ymoayanuio (default format).

B dopmate Spice BO3MOKHO CreHEPUPOBATH CIIMCOK LieNel TUO0 ¢ SKBUMOTEHIIUATIbHBIMU
MMEHaMHU IIeTIel (YTO MPEANOUTUTEIBHO), TH00 ¢ HOMEpaMH JIEKTPUUECKUX Lenei (CTapble BepCHH
Spice-cumyIsATOpPOB BOCIIPUHUMAIOT TOJIBKO HOMepa). [locie memyuka mo kiapumre Cnucok uemneit
MOYKHO 3371aTh UMl BBIXOJHOTO netlist-daiina.

Ilpumeuanue: J1yisa 60JbIIOTO TPOCKTA TeHeparus netlist MOJKeT 3aHITh HECKOJIBKO MUHYT.

9.3 Spice-mogennpoBaHue cxem

Penaktop cxem EESchema woxer B3aummojeiicTBoBaTh ¢ mporpammamu  Spice-
mozaenupoBanus cxeMm, TakumMu kak PSPICE u GNUCAP. 3aganue Ha MOJeIMpOBaHUE
dbopmupyeTcss B BHAC CHHCKa DJJICKTPUYECKUX Iiened B ¢opmare Spice, TOMOJTHEHHOTO
YIPaBIAIONMME JUPEKTUBAMHU SI3bIKa Spice 1Mo BHIOOPY pekMMa U IapaMeTpoB MOJCIUPOBAHUS U
BBIBOJIY €T0 Pe3yJIbTaTOB.

B ctpoke Komanaa cumyasitopa QuanoroBoro OokHa Spice-BbIBOJIa MOXKHO Pa3MECTHTh
KOMaHJly TI0 BBI30BY IPOrpPaMMbl MOJICTUPOBAHMS CXEMbI IUJISl 3aJlaHHOTO (pailia COeMWHEHUH,
JIOTIOJTHEHHOTO CHEIMaIbHBIM U300paKEHUEM CXEMBI.

Hwxe BB MOXKETE YBUIETH CXEMY, UCTIONB3YIoNTyto Oudimoteky PSPICE:

Pspice directives using one multiline text:

+gnucap .model Q2N2222 npn [bf=200}
.print tran vinodes)

print de \'énodcs}
gran 10 10094 19 = pspice.dat

S T S —.-
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B
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CrpykTypa nomxydeHHoro netlist st penakropa nedatasix wiatr PCBNEW:
# EESchema Netlist Version 1.1 created 27.01.2012 15:32:13

(

(/3E9D53DA $noname R12 22K {Lib=R}
( 1/VOUT)
(2 N-000010)

)

(/3E9D4DA7 $noname R11 100 {Lib=R}
( 1+12V)

(2 N-000010)

)

(/3E9D4A5D $noname L1 100mH {Lib=INDUCTOR}
(1 N-000010)

( 2/VOUT)



)

(/3E9D3DED $noname R10 220 {Lib=R}
(1 N-000009 )

(2 N-000004 )

)

(/3E9D3DD3 $noname C3 10uF {Lib=CAP}
(1 N-000009 )

(20)

)

(/3E9D1EF8 $noname C2 1nF {Lib=C}
(1 N-000008 )

( 20)

)

(/32E8BS8OE $noname R8 2.2K {Lib=R}
(1 N-000004 )

( 20)

)

(/32E8B7FC $noname Q3 Q2N2222 {Lib=QNPN}
( 1/VOUT)

(2 N-000008 )

(3 N-000004 )

(4 N-000004 )

)

(/32CFC454 $noname V2 AC_0.1 {Lib=VSOURCE}
(1 N-000003 )

( 20)

)

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

(2 N-000003 )

)

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

( 20)

)

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

(20)

)

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

( 2/VIN)

)

(/32CFC27F $noname RS5 22K {Lib=R}
( 1+12V)

(2 N-000006)

)

(/32CFC277 $noname R1 10K {Lib=R}
(1 N-000006 )

( 20)

)

(/32CFC25A $noname R7 470 {Lib=R}
(1 N-000005 )

(20)

)

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

(2 N-000008 )

)

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

(2 N-000007 )

)
(/32CFC230 $noname Q2 Q2N2222 {Lib=QNPN}
(1 N-000008 )
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(2 N-000006 )
(3 N-000005 )
(4 N-000005 )

)
(/32CFC227 $noname Q1 Q2N2222 {Lib=QNPN}
1 N-000007 )

2/VIN))

(
(
(3 N-000005 )
(4 N-000005 )

)
)

#End

B dopmate nporpammbr PSPICE netlist BEITISIINT cemyromumm o0pa3om:
* EESchema Netlist Version 1.1 (Spice format) creation date: 27.01.2012 15:21:53
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* To exclude a component from the Spice Netlist add [Spice Netlist Enabled] user FIELD

setto: N

* To reorder the component spice node sequence add [Spice Node Sequence] user FIELD
and define sequence: 2,1,0

*Sheet Name:/

R12 /VOUT N-000010 22K
R11 +12V N-000010 100

L1 N-000010 /VOUT 100mH
R10 N-000009 N-000004 220

C3
C2
RS
Q3
V2
Cl
\%|
R2
R6
RS
RI
R7
R4
R3
Q2
Ql

N-000009 0 10uF

N-000008 0 1nF

N-000004 0 2.2K

/VOUT N-000008 N-000004 N-000004 Q2N2222
N-000003 0 AC 0.1

/VIN N-000003 1UF

+12V 0 DC 12V

/VIN 0 10K

+12V /VIN 22K

+12V N-000006 22K

N-000006 0 10K

N-000005 0470

+12V N-000008 1K

+12V N-000007 1K

N-000008 N-000006 N-000005 N-000005 Q2N2222
N-000007 /VIN N-000005 N-000005 Q2N2222

.model Q2N2222 npn (bf=200)
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.print tran v(nodes)
.print dc v(nodes)
.tran 10 10000 10 > pspice.dat

.end

9.4 3ame4yaHus no npumeHeHuro pyHKunn Netlist

9.4.1 OrpaHuyeHus

MHorue BepcHMH NPOTPaMMHOTO OOECTeueHusi, KOTOphle HCIONb3yloT netlist, He
BOCIIPUHUMAIOT MTPOOEITE B UMEHAX KOMIIOHEHT, BBIBOJIOB, IeTiel u Apyrux. M30eraiite mpoOesioB B
METKaX WM UMEHaX U 3HAaYCHUSX MOJIeil.

HekoTopbie CUMBOJIBI, OTJIMYHBIE OT OYKB U IIU(P, TAKIKE MOTYT BBI3BAaTh MPOOIIEMBI.

3ameThTe, 4yTO ATH orpaHudeHus oTHOocuTCs He K EESchema, a x ¢popmaram netlist win
mporpaMMam, KOTOpbIe UCTIONB3YIOT 3T netlist.

9.4.2 ®dopmar Spice

Hns cumynsatopoB cxem PSPICE u GNUCAP Bbl MOXeTe BKJIIOYUTH HEKOTOpPbHIE
ciyxeoHbie cTpoku (.PROBE, .AC...) TEKCTOBBIX KOMaH]I S3bIKa Spice B netlist.

JIroOble CTPOKM TEKCTa, BKIIOUYEHHBIC B YEPTEkK CXEMbI ¢ KiroueBbiMH cioBamu -PSPICE
unn -GNUCAP OynyT BcTaBieHsl (0€3 KIII0OUEBOTO CI0OBa) B BEPXHIOIO YacTh netlist. AHanOru4Ho,
TeKkcToBble cTpoku ¢ kitodeBbIMU cioBaMu +PSPICE wmiau +GNUCAP Oynyt BcraBiensl (6e3
KITIOYEBOTO CJIOBa) B KoHel[ netlist.

Hanpumep: ecnu BB BlieyaTaeTe B CXeMy CIEAYIOMNI TEeKCT (a He MeTKY!):
-PSPICE .PROBE, to ctpoka .PROBE Gyner BcraBieHa B Ha4yaso netlist.

B mpeapiaymiem npumepe ¢ MOMOUIbIO 3TOM TEXHUKU TPHU YHPABISAIOLIUE CTPOKU ObUIH
BCTaBJICHBI B HAYaJIO Spice-CMHCKa IeTel U JBe - B KOHEIl.

Ha mpumepe Hmke TmoOKa3aHa BCTaBKa HECKOJIBKUX OTACIBHBIX CTPOK W OJHOH
MHOTOCTpOUYHOU. Ecnu mpuMmeHsieTcss MHOTOCTPOYHBIA TEKCT, TO KIIOYEBBIE CIIOBa -+pspice win
+gnucap BBOISTCS TOJIBKO OJHH pa3:

+PSPICE .model NPN NPN
.model PNP PNP
Adib C:\Program Files\LTC\L TspicelV\lib\cmp\standard.bjt
.backanno
B pesynbraTe OynyT BBEJEHBI YETHIPE CTPOKHU:
.model NPN NPN
.model PNP PNP
Adib C:\Program Files\LTC\LTspicel V\lib\cmp\standard. bjt
.backanno

Kpome Toro, 3ametum, uto skBunorernuan GND mis Pspice nomken HaswsiBaThes 0 (zero).
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Peplce directlves vzlng many one lne texts

—PEPICE .model AZN2222 npn [bf=200}
—qnucap AD dec 10 1Meg *1.2
—PSPICE .OC W1 10 12 0.5

+PEPICE .print ac wivout)
+gnucap .plat ac v(nades] [-1.5)

Fepice directives using ane multiline text:

+PSFICE .model NFMN NPM
.model PHP PHP
Jdib CProgram FilessLTCLTspicelvslibsemphstandard. bjt

backannao

9.5 [pyrue chopmatbl. [lpnmeHeHne nnaruHoB

JlomoTHUTENBHBIE IPOTPAaMMBI TPAHCIISIUH CITUCKA [IeNeld MOYKHO MOAKIIOYNTh KOMaH 0N
Job6aButh miiarun (Add Plugin) u3 MeHro mporpaMmsi.

Jns xaxpaoro netlist-hopmata MokeT OBITH 100aBJICH BHEIIHWM KOHBepTep. Ilmarmnbl
KOHBEPTEPOB 3aTeM MOTYT BbI3bIBaThCs mporpammoii Eeschema. [losicHeHus mo KoHBepTepam
MOKHO HaWTH B riaBe 14.

[Tpuniun koHBepTUpoBaHusA. KoHBepTepoM sBiseTcst TeKCToBbIM (haitn B XSL-popmare
(v mporpaMMa Ha sizbike THna Python). Korma mpumensercs xsl-popmart, To nHCTpyMeHTaIbHAS
nporpamma ( xsltproc.exe wim xsltproc ) yntaet npoMexyTouHbii ¢aitn co3nannabiii B Eeschema u
KOHBEPTHPYET €T0 B BHIXOHOM (hopMmat (aiina.

B sTom ciyuae ¢aiin konBepTepa (CTHIIb JTUCTA) SBISETCS HEOOJBITUM M HECJIOKHBIM JIJIS
HaIlMCaHUs €ro JJIs HOBOM oIepaluy BbIBOJA CIHCKA.

Hwxke mokazana mporenypa MOIKIIOYECHHs] BHEITHEH MporpaMMbl (hOPMHPOBAHUS CITUCKA
neneit g cucremsl PCAD.

[Inaruny naetcs HaMMEHOBAaHHE M yKa3bIBaeTCsl CTPOKA JJIs BhI30BA KOHBEpTEpa TEKyIlen
CXeMBbl. 3aTeM HaxkumaeTcsi KHonka Crnmcok memne.

Hanee mporpamma Eeschema BeImosiHs€T 1BE Onepanu:
1. J171st BXOIHOM cXeMBI CO3/1aeT MMPOMEKYTOUHBIH (aiin test.tmp;

2. 3amyckaer KoHBeprep Xlsproc (wnm JApyroif), KOTOpBIA TOPOXIAeT M3 HEro
BBIXOZHOM (haiii crricka 1erneil test.net coriacHoO 3aJaHHOMY CTHITIO.
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P "y

CnHCOK usneH

Pcbrew || CrcadPCEZ2 | CadStar | Spice | BOM PCAD | AoBasHTe NnarkH

MNapaMeTpe: [ CAMCOE LLened ]

[JwopmaTt no yrongadko

[ OTHEHAa ]

KomaHaa Metlisk:
wslkproc -o "% "CHProgram Files\kicadl 1 bintpluginsinetlist_Form_pcad, xs" "

HaHMeHOEaHHE !
PCAD

Hwxe paszbupaercs mnpuMep KOHBEPTHUPOBAHUS C HCIIOJIB30BAHHEM HWHCTPYMEHTA
«xsltproc.exe» BXoAHOU cxeMbI mocpeacTBoM xsl-daitma ctumns «/netlist form pads-pcb.xsly :

f:/kicad/bin/xsltproc.exe -0 %O.net f:/kicad/bin/plugins/netlist form_pads-pcb.xsl %l

3nech:
f:/kicad/bin/xsltproc.exe [Ipouieccop urenus u o6padotku xsl-daiina
-0 %0.net Beixoanoii ¢aiin : %0 — noacTaHoBKa HMEHU

net-gaiiia BEIXOAHOTO CIHCKA Ienei

f:/kicad/bin/plugins/netlist form_ pads-pcb.xsl | MapmpyT k Qaiiay cTuast KOHBEpTUPOBAHHS (B
xsl - hopmare).

%I [IpomesxyTouHBIN (hailsl OMcaHus CXEMBI,
co3nannblil B Eeschema (*.tmp). Onucanue
¢dopmara tmp-daiina npuseaeHo B riase 14.

st cxemHoro (aiina test.sch, komaHaHas CTpOKa BBITJISAUT TaK:

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

9.6 PopmaT cobcTBEHHOrO (panna coeauHeHUN

DTO TEKCTOBBIN (paiiyl, KOTOPBIM COCTOMUT M3 JIBYX CEKIIUH — CEKIIMU KOMITOHEHT M CEeKITUU
nenei cxemsl. Hike npuBesieH ¢pparMeHT Takoro Qaiina.

$BeginNetlist $BeginNets
$BeginComponentList Net 1 "GND"
$BeginComponent R22
TimeStamp=456A8ACC R4 2
Footprint= R3 2
Reference=P4 P11
Value=CONN_2 P22
Libref=CONN_2 P32
$BeginPinList C12
1=$-000002 Net 2 "
2=%$-000003 u15s
$EndPinList u14
$EndComponent P4 1
$BeginComponent Net 3 "
TimeStamp=454A08DD u19
Footprint= P4 2
Reference=U1 Net 4 "
Value=ECC83 P2 1




Libref=ECC83_2
$BeginPinList
1=$-000005
2=$-000007
3=%$-000006
$-000002
-000002
-000008
$-000005
8=$-000009
9=$-000003
$EndPinList
$EndComponent
$EndComponentList

~NOoO O~
Il
L h

C21

R3 1
$EndNets
$EndNetlist

60
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10 YepuyeHue n neyatb cxem

10.1 O630p ¢yHKunn Plot/Print

OTH KOMaH/Ibl IOCTYIIHBI Yyepe3 MeHI0 Daiiir:

M [pspice /] (C:\Program Files\kicad11\share\demos\pspice)

=Tl Mpaska [pocvoTp  PasmecTwTe  HacTpoik  WMHCTpyMeHTBl  Cnpaeka

r_.‘ HoBbii Cirl4N ‘E Q Q G [q)\

OTKDBITE Ctrl+0
MocneaHuHe haing 4
_A‘ | CoXpaHuTE BEch NPOEKT CXEMBI Cirl+5

Mupe npum

%’ | COXPEHMTE TEKYLLMIA MCT CXEMBI
i

3'_] COXPEHMTE TEKYWMEA MMCT CXEMBI KaK @
:IE HacTpoiiki cTpaHnLg

Ih;:-l MevaTe =

a T :F';.. YeptuTe HPGL

P—' HepTHTE SYG
| UepTuTe DXF

YepTuTe & Dydep obMeHa

®opmatsl BbIBOJIA uepTexeil u3z pegakropa cxem - 3to POSTSCRIPT, HPGL, SVG win
DXF. Taxxe MOXXHO mepefaTh YepTex Win (parMeHT cxembl B Oydep oOMeHa WM HarevyaTraTh ero
HEMOCPEJCTBEHHO Ha MPUHTEPE.

10.2 O6wWwwme KOMaHAbLI Ne4vyaTtu

OO6mure kKoMaHABl MOXKHO 33JaTh B KakioM U3 BapuaHtoB neuat: PS, HPGL, SVG, DXF.
Onmus Yeptuts Bee (Plot ALL) mo3BossieT BRIBECTH Ha MeYaTh BCE JIMCTHI HEPAPXUUECKON CXEMBbI
(daiin popmupyercs st kaxaoro aucra). Onmus Hayeprurh crpanuny (Plot Page) dpopmupyer
(aiit TONBKO AJIS TEKYIETO JHCTa CXEMBI.

10.3 YepueHue cxembl B hopmaTe HPGL

Komanna Ueprute HPGL mo3Bossier coznate yeptexubiit daiin B dopmare HPGL. Ora

OMIIMS TOCTYITHA MTyTeM Ha)KaTUsl Ha UKOHKY PG Jlst aToro opmara BEIBO/Ia MOKHO 33/1aTh:
« yncyo nepbeB mwioTTepa (Pen number);
- ronuuny JuHuid (Pen thickness) (8 0,001 mroiima).;
« ckopocTh ipopucoBku (Drawing speed B cM/cek);
- pa3mep nucta (Sheet size);
- cmenienne nedatu (Print offsets).

Nwmst BeIXOAHOTO (haitna — 3TO UM JTUCTA C paciupeHuem .plt.

Oxkno nuanora ycranoBok HPGL-muorrepa:
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Yeptute HPGL
POPHMAT CTPaHMUEL HacTpofika nepa:
®ivo : Tonuma nepa ()

0,015

CropocTs nepa (am/c)

[ag [ [ HaqepTuTe cTpaHuuy ]
L _|
Homep nepa: - [ YepTuTe BCE ]
._1 _! w
[ 3aKpeITh l
B
8(: CHeleH1e cTpaHuLbI:
Op No ropu3oHTanu ) [ MPHMEHUTE CMELLEHWE l
CE e

Mo BEPTHKANN.
MeyaTh hopMaTHOW pEMKM

CooBuwenna :

10.3.1 BbiObop pa3mepa nucra

st aToro ucnonb3yiite Bapuant Pasmep Jqmcra (Sheet Size, 006b1uHO BBIOpaHo). B aToM
ciydae OyJeT HCHOJb30BAaH pa3Mep JIMCTa, ONpPEACTICHHBI B MEHIO OCHOBHOW HAAIUCH, C
macmTadom 1.

Ecau Be1Opan npyroit pazmep (ot A4 no A0, wm ot A 1o E), aBTomaTrdecku BeIOUpaeTcst
MacIITad 3arnoJHEHUS] CTPAHUIIBL.

10.3.2 PerynupoBaHue cMeLleHUs1 YepTexa

Jlns Bcex cTaHIapTHBIX Pa3MepOB MOKHO YCTaHOBUTH “‘offsets”, HIEHTpUPYIOIMI UyepTex
TaK TIIATEIbHO, KaK TOJIBKO BO3MOXKHO.

HOCKOHBKy IIOTTEPBI UMCIOT COOCTBEHHBIE TOYKM Hayajia 4YCcpuyCHHA B LOCHTPE HIIU B
HUKHEM JICBOM YTy JIMCTAa, HCOGXO)II/IMO HUMCTb BO3MOXXHOCTH BBCCTH CMCIICHUC C ICIBIO
IMPAaBUJIBHOI'O BEIYCPUKUBAHUS.

Oobvtuno:

« JUTSI TUTOTTEPOB, MMEIOIIUX CBOK COOCTBEHHYIO TOYKY B IIEHTpeE JHcTa, offsets MOIKHBI
OBITh OTPULIATEIbHBI U YCTAHOBJICHBI B ITOJIOBUHY Pa3MEpOB JIUCTA;

« JUI TJIOTTEPOB, MMEIOLIMX CBOIO COOCTBEHHYIO TOYKY B JIEBOM HI)KHEM yriy, offset
JIOJDKEH OBITh YCTaHOBJIEH OJM3KO K (.

Ycemanoexka cmewenun uepmesnca:
« BBIOEpUTE pa3Mep JIMCTA;
« YCTaHOBHUTE CMelieHue 1mo ocsiM X u Y
« menkHuTe no kinasuine [lpumenuts cMemenne (Accept Offset).



10.4 YepueHue cxembl B dopmaTe Postscript

Ora KOMaHIa
MO3BOJIIET  cO3/aTh  (paiiisl
gepTeka CXeMbl B Qopmarte
PostScript.  Omnmust  goctymHa

| -
IIPU HAXKATUU HA UKOHKY |PS™,

Wms daiina — 310 ums
amcTa CXEMBI c
pacuIMpeHneM .ps.

Bei  MoOxeTe  CHATH
onuuo Ileyars pamku jaucra
(Print Sheet Ref). OTo monesno,
HampuMmep, €ciIu Bbl XOTHUTE
co3nath (hain postscript IS
uHKancymsinuu (popmar .eps) ¢
LEJIBI0 pa3MEIIEHUs] CXEMbl B
¢aiine B TECTOBOM pelaKkTope.

B okHe cooOwmenuit
0TOOpaXKaroTCs MMeHa
BBIXOJIHBIX (pailyioB.

10.5 YepueHue cxembl B hopmaTte SVG

Yeprutb PostScript

DTopMaT CTpaHKLbE:

(=) opMaT cxeMbl O
O Ad D LUset
Oa

Pexum yepqenns:
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X

| HasepryiTs crpariy |

TONUWHA NMHMKM N0 yMondaHuo: (7 |D.DDE

CoobueHus :

=====

Yepuenme: C:\Program Files'kicad 11\share\demos'pspice \pspice.ps Ok

Coapatb SYG dain @

NapameTpel BeiBoaa SYG:

Pasmep nepa no ymondaduio (7

0.006

| [ MEYETATE TEKYLLMIA TUCT ]

Pexaim neqaTr

@ et
) Y&pHo -Hensii

MeYaTh PaMkM IucTa

MmA dalina:

[ MevyaTaTk BCe l

[ Brixon ]

CoofuieHma:

Ota (yHKIHMS MO3BOJSET
CO3/1aBaTh YEePTECIKHBIC
(daiael cXeM B BEKTOPHOM
dopmare SVG. [octymnHa
Npd HaKATHH HAa HKOHKY
F’g, MMeHa  BBIXOJHBIX
¢aitnos dopmupyoTcs U3
UMCHH JHcTa "
pacupeHus .svg.
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10.6 YepueHune cxemsbl B hopmaTte DXF

Ota (yHKIUS O3BOJIAET CO37aBaTh YepTeKHbIE (ailnbl cxeM B BekTopHOM (hopmare DXF.
Hmena BBIXOTHBIX (paiiioB GOopMHUPYIOTCS M3 UIMEHU JINCTA U paciuupenus .dxf.

Yepturb DXF

PEXHM YEDHEHMA:

O}

[ Ha4epTHTE CTPaHKUY

)
[ YepTHTE BCE ]
]

MeYaTh hopHMaTHOM PaMKI [ 3aKpbITh

Coofiedna ;-

10.7 lNMeyaTb cxeMbl Ha NMpPUHTEpeEe

OyHKIMA TeYaTu cXeMbl (BbI3bIBaeTcsl koMaHnol meHio Maiin/Ilevars (File/Print) nmm

o .
MHCTPYMEHTAJILHOW KHOIKOM =) IOX0’ka Ha IPEIBIIYyIIYI0, OHA MTO3BOJIAET BU3YaIU3UPOBATh U
TeHepUpOBaTh MPOEKTHbIE (ailnbl 11 crangapTHoro npuHTepa nox LINUX n Windows.

Onuus [ewaraTs popmaTHylo pamky (Print sheet reference and title block) — paspermaer
WJTH 3arpeniaeT nevarb OpMaTHON paMKH CXEMBI C OCHOBHOM HAJIIHCKIO.

Onmus Ileyats B 4epHo-Oesiom pexkume (Print in black and white only) mosBomsier
BbIOpATh IBETHYIO WJIM YEPHO-OeNyto neuaTh. B uepHo-0enoM pexumMe 000 1BET, OTIMYHBINA OT
Oenoro, meyaTaeTcsl YepPHBIM. JTa OMNIHUS OOBIYHO HEOOXOJMMa, €CIIM HUCIIONB3YETCsl YEPHO-OCIIbIN
Ja3epHBIA NPUHTEP, TOCKOJIBKY LIBETA IIPHU ITOM I€YaTAIOTCSl HE OU€Hb OTYETIMBBIMU MOTYTOHAMH.

Knonka Hactpoiika crpanuubl (Page Setup) 3amaer mapameTpbl CTpaHUIIBI IJIs TI€YATH
(Oymara, opueHTanus, OJs).

Knonka IIpocmotp (Preview) obecnieumBaeT mnpeaBapUTENbHBIA IMPO-CMOTP CXEMBI U
MIO3BOJISICT OLIEHHUTH €€ Pa3MEICHHE Ha CTPAHUIIE.

Kuonka Ileuats (Print) BeimonHseT BBIBOA cXeMbl Ha mpuHTep, a 3akpbITh (Close)
3aKpbIBACT JIUAJIOT ITeYaTH.

[Neuats

[¥]levaTaTe hopMaTHYIO DamKy:

[ HacTpoiik cTpaHLB ]

MeyaTe B YepHO-DENOM pEXMME

[ MpocmoTp ]

l MesaTs ]

[ 3aKpbITL ]
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11 YnpaBneHue 6MGnNnoTekamMmm KOMNOHEHTOB CXEMbl
11.1 OcHoBHasa nHdopmauumsa o GuMbnuoTekax

11.1.1 BUbnNnoTeKkn cxeMHbIX KOMMNOHEHT

Bce KOMITOHEHTBI, UCTIOJIb3YEMbIE B CXEMe, OIUCAHbI B OMOTHMOTEKaX KOMIIOHEHT. UTOOBI
UMETh BO3MOXXHOCTh pa3yMHO TIPOCTOTO YIPABICHHUS OSTUMU KOMIIOHCHTAMHU, HEKOTOpPHIE
OMOTMOTEKH TPYNTIUPYIOT KOMITIOHEHTHI 10 TeMe (10 (PYHKIMSIM WITH IPOU3BOIUTENSAM ).

Menio ympasnenust komnoHeHtamu (Library management) mo3Boisier BaM c€03/1aBaTh
OuOIMOTEKH, JO0ABIATH B HUX, WIH YAAJIATh U3 HUX, WM TPaHCPOPMUPOBATH KOMIIOHEHTHI. Takxke
OHO T03BOJISIET OBICTPO OTOOPA3UTh KOMIIOHEHThI OMOINOTEKH.

11.1.2 MeHI0 ynpaBneHusa 6Mbnmorekon

Ectp JABa MCHIO YIIPABJICHUA :

 IlpocmoTtp 0ubIMOTEK U KOMIIOHEHTOB (ViewLib) — BBI30B 10 KHOIIKE li].

D10 o0003peBaresh KOMIIOHEHT OHOJHMOTEK, KOTOPBIH TO3BOJISIET TOJBKO YBHIETH
KOMITIOHEHTBI U OTKPBIBAET OBICTPBII JOCTYI K HUM;

« PenakrTop 0u0MOTEK — cO31aHHe U peJaKkTHpoBaHue komnoHeHToB (LibEdit) —

BBI30B II0 KHOIIKE ‘é] DTO pPEelaKkTOp CXEMHBIX KOMIIOHEHT, KOTOPBIM IO3BOJIAET
pEaTbHO YIIPABIIATh KOMIIOHEHTAMHU U OUOJIHOTCKAMMU.

11.2 OG30p cocTaBa KOMMOHEHTOB

KoMrmioHeHT B OMOIHMOTEKE — 3TO KOMITO3HIIUS U3:
« ero rpaduyeckoro n3o0paxeHus: (JIMHUMA, OKPY>KHOCTEH, TEKCTOBBIX IOJICH);
*  BBIBOJIOB, KOTOPBIE OMMCHIBAIOT JIEKTPHUUECKUE CBONCTBA, UCIIOIb3yeMble (DyHKIMEH
ERC. OnHuM [0MKHBI COOTBETCTBOBAaTh OOBIYHBIM TIpaUyecKuM CTaHAapTam -
pErylspHbIe BBIBOJBI, WM BBIBOJABl CHHXPOHW3ALMW, WU WHBEpPCHBbIC, WU C
HU3KOYPOBHEBOI aKTUBHOCTHIO. .. ;
+ TEKCTOBBIE MOJS, TaKH€ KaK IO3WIMOHHbIE O0O3HAUEHUS, 3HAUEHHUS MapaMeTpoB,
MMEHa MOCAJ0YHBIX MECT MOIYJIEH /Ui pa3pabOTKH IJIaThl.

KoMmmoHeHT MoOkeT MMeTh TCEBIOHHMBI, TO €CTh HECKOJbKO uMeH (Hampumep, 7400
MOKET MMETh HECKOJBKO MCEeBIOHMUMOB, Moa00HBIX 74L.S00, 74HCO00, 7437, mMOCKOIBKY BCE ITH
KOMITOHCHTHI HJICHTUYHBI ¢ TOYKH 3pEHUS TpadUIecKoi pa3paboTKH CXEMBI).

Hcnonp30BaHne TCEBJOHUMOB — OYEHb HHTEPECHBIM METOJX CO3JaHUs MOJHBIX, HO
KOMITAKTHBIX M OTHOCHTEJIBHO OBICTPO CTPOSIIUXCS OMOIHOTEK.

/na pazpabomku komnonenma:
* OINpEAEIINTE €ro OCHOBHBIE CBOMCTBA: UMEET JIM OH MHOT'O JIEMEHTOB, U KaK MHOTO;
UMET JIM OH BTOPOE IpejcTaBieHue (u3BecTHoe, kak Morgan, a B EESchema nBoiinoe -
HOpMaJIbHOE 1 KOHBEPTUPOBAHHOE MPE/ICTaBICHUE);
 BBIIOJIHUTE TPOPHUCOBKY oO0Opa3a KOMIOHEHTa (MCKJIoYash  BBIBOJABI) C
UCIOJIb30BAaHUEM JIMHUH, NPSAMOYTOJbHUKOB, OKPYKHOCTEH, MHOIOYTOJbHUKOB H
TEKCTa;
+ 700aBJIsis BBIBOJIbI, BHUMATEIBHO 33/1aBaiiTe UX rpaduyeckyro mpopaboTKy, UMEHa U
YHUCIO BBIBOAOB, HMX D3JIEKTPUYECKHE CBOWCTBA (BXOJ, BBIXOJA, 3 COCTOSIHUE, IOPT
MUTaHUS U Jp.);
+ 7100aBbTE TIICEBJOHUMBI, €CIH Jpyrue KOMIIOHEHTbl HMEIT TaKoil ke BHUI U
IIOKOJIEBKY (MJIM yJAJIUTE OJMH, €CIIM KOMIIOHEHT OBbLI CO37aH KOMHUPOBAHUEM APYroro
KOMITOHEHTA);
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« no0aBbTE TOJIS, €CIM HYKHO (M, BO3MOXHO, UM MOZYJNS HCIIOJIb3YyeMOTO B
porpaMMe pa3padOTKH IUIATHI) W/WIIN OTPEACITUTE HX BUIANMOCTE;

« crenaiiTe onucaHue KOMIOHEHTA;

+ COXpaHHTE ero B BHIOpAaHHOH OMOIHOTEKE.

11.3 3arpy3ka KOMNoHeHTa AnAa pefakTupoBaHUsA

llenkHUTE WHCTPYMEHT [Z'- IS OTKPBITHS OKHAa PEJaKTHPOBAaHUS KOMIIOHEHT W
ynpasieHus: Oubauorexoii B mporpamme Penakrop 6udamorexu komnonenTos (LibEdit).

OKHO NporpamMMmBbl:

Bl Pepawtop GubaMoTery komnodeHToe: C:\Program Files\kicad11\share\library\74xx.lib E][E”E|

daiin Mpaexka [Mpoowotp PasvectwTe Hactpoikm  Cnipaeka
& c = . a8 o *-E iy __: - z E a [Q
Ry roc, 00 BT H QA
sewe |l ¥ o= E L . n . . " ¥ o= E 2 B T n M |
-
In || of
| 1
mim
— T
: 3 o l
<
3 T
< | >
Yactb MNcesaoHAM SNEMEHT KoHTYD Tun Onticanve Kniodesbie Cnoga Hol
74L500 OTCYTCTEYET A HopMansHo oMNoHEHT Quad nand2 TTL nand2
Z2.63722 X 0,250 Y 0.550 dx 0.250 dy 0.550 oMbl

VYrpaBneHue peaakTopoM OHOJIMOTEK BBITIONHICTCS C TMOMOINBIO JIMHEWKH (PYHKITUH
rojioBHOTro MeHio: @aiin, [IpaBka, [Ipocmotp, PasmecTurs, HacTpoiikn, CrnipaBka, 1 KHOIKaMH
BEPXHEH U IPABOU ITaHEJIE HHCTPYMEHTOB.

Oyukuusg Paiia no3BoJISET COXPaHUTh OMOIMOTEKY B TEKYIIEM WM B yKazaHHOM (aiine, a
TaK)Ke COXPAHHUTh IKpaH ¢ 00pa3oM KOMIOHEHTa Oubnuoreku B (haiiinax pacrpoBoro ¢popmata PNG
niu BekTopHoro ¢popmara SVG.

Oyukuus [IpaBka ciyXuT sl CTUpaHus rpagUuecKux MPUMHUTUBOB 00pa3a KOMIIOHEHTa
WJIA OTMEHBI ¥ TTIOBTOPA BBIMTOJIHEHHBIX C HUM OIEPAITHii.

Oyukuus I[IpocmoTp mO3BONSET 334aTh ONEpali MaclITaOMPOBaHUS U300paKEHUS
KOMITOHEHTA: YBEJIMYUTh, YMEHBIINTh, MACIITA0 110 SKpaHy, IePEPUCOBATH.

Oyukuus Pa3mecTHTh MO3BOJSET BHINOJHUTH pa3MEIIEHHE BBIBOJAOB M TpadUyecKuX
MPUMHUTHUBOB KOMIOHEHTa (rpadUyecKuil TeKCT, MPSIMOYTOJIbLHUK, OKPYKHOCTh, IyTra, JTUHHUS WIH
MHOT'OYTOJIbHUK).

Oyukuuu Hactpoiiku 1 CnipaBka SBISIOTCS TaKUMHU e, KaK U B TOJIOBHOM MporpaMMe
Eeschema, u orBeuaror 3a myTu K OMOIMOTEKaM, PacKpacKy KOMITOHEHT, MEPEKIIOYCHHE S3bIKa
uHTepdeiica, omepanuu C «TOPAYUMI» KIABHIIAMU W 3a BBI30B OJKCTPEHHOW MOMOIIU IO
porpamMMe, COOTBETCTBEHHO.
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11.3.1 OcHOBHasa MHCTPYMeHTarnbHas naHesnb

|‘:..I] _'j "6_@(;_‘ %;é % rg-i ‘—: . \/ r]’| T ‘ﬁ’ @)\ @\ G [q)\ 5 IBHEMEHTA bt 740500 v.' g:

OYHKIUYA UHCTPYMEHTOB:

=
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{74L500
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CoxpaHHUTh TEKYIIYI0 OMOIHMOTEKY Ha JKECTKOM JIHCKE

BriOpath TekyIyto 6u0mmoTeKy

VY 1anuTe KOMIOHEHT B TEKYIIEH OUOIMOTEKE

Co3naTh HOBBIM KOMIIOHEHT

3arpy3uTh KOMIOHEHT U3 TEKyIIel OMOIMOTEKH I peJaKTHPOBAHUS
Co3/1aTh HOBBII KOMIIOHEHT U3 3TOT0 KOMIIOHEHTA

CoxpaHUTh TEKYIIMHA KOMIIOHEHT B TEKylIel 0nbnnoTeke (Tojibko B RAM),
¢aiin OnbIMOTEKN Ha JUCKE HE MEHSAETCS

HMmiopTupoBaTh OJIMH KOMIIOHEHT

DKCMOPTUPOBATH TEKYIIUNA KOMIIOHEHT

CoXpaHHTh TEKYIIUH KOMIIOHEHT B HOBOH OMOJIMOTEKE

Komanner otkara Undo/Redo

PenaktupoBaTh CBOICTBa KOMIIOHEHTA

[TokazaTe mpecTaBieHne: HOpMaibHOE WK nHBEepTHpoBaHHOE (De Morgan)
[TokazaTh acCOLIMMPOBAHHYIO IOKYMEHTALMIO (€CIIN €CTh)

Br10op anemenTa (11 MHOTO3JIEMEHTHBIX KOMITOHEHT)
Br16op niceBionnMa (€cim TeKyIue KOMIIOHEHTBI UMEIOT TICEBIOHUMBI)

PenakTupoBaHue BBIBOJOB: HE3aBUCUMOE PEIAaKTHPOBAHKUE BUJIA BBIBOJA U
no3uLMH (U1st MHOTORJIeMeHTHOro 1 De Morgan nipencrasiieHuit)

11.3.2 Bbibop 6MGnNuoTeku ans 3arpysku

Boi6op Tekyieit OMOIMOTEKH BBIMOJIHACTCS HWKOHKOMN [I, KOTOpasi BBIBOJUT CIHCOK

JOCTYIHBIX OMOIMOTEK A7 BBIOOpa. Korga KOMIOHEHT 3arpyKeH MM COXpPaHEH, OH OCTAHETCS B
9TOH Onbnmoreke. bubanoreynoe MM KOMITIOHEHTA 3a7aeTcs Takke rmojieMm VALUE.

Ilpumeuanue:
Bor gomxHb! 3arpy3uts 0m6auoTeky B EESchema, uroOs1 Bocmonb3oBaTees eto. Tekyrmas

OMOIMOTEKA MOXKET OBITH COXpPaHCHa ITOCJIC MOI[PI(i)HK&I.IPIH mMCIIYKOM I10 |B KoMmmoHeHT MOXKeT

OBITh yIaJIeH U3 OMOTUOTEKH MISITYKOM TI0

i
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11.3.3 BbIOOp 1 coxpaHeHue KOMMNOHEHTa

Korma KOMIIOHEHT penakTHUpyeTcsi, peajbHO BbI paboTaeTe HE C KOMIIOHGHTOM B
OubnMoTeKke, a C €ro KOmWeW B MaMATA. 3HAYUT, BBl MOXKETE JIETKO TpepBaTh JH0O0E
pelaKTUPOBAHHUE.

KoMIOHEHT MOXHO MONy4uTh M3 OMONIMOTEKM WIM M3 cTaporo kommnoneHTta. Ilocie
3arpy3KH OH OyIeT 0TOOpaXKeH B OKHE MPOTrPAMMBI.

i ]
[To HaXkaTHIO HA UKOHKY ¢ OTOOpa)kaeTcs CIUCOK BCEX JTOCTYIHBIX KOMIIOHEHTOB JUIs
BBIOOpA U 3arpy3KH JKETaeMbIX KOMIIOHEHT.

Ilpumeuanue 1:
Ecnu xoMmoHEHT BbIOpaH ¢ MOMOIIBIO TceBaoHnMa (alias), OymeT 3arpykeH OCHOBHOM
KOMIOHEHT (EESchema ecez0a omobpadicaem ums peanbHO 3a2pyHCceHHO20 KOMHNOHEHMA).

Crucox IICEBAOHMMOB BCCraa 3arpyKacTtcia ¢ KaXIAbIM KOMIIOHCHTOM, U, CJICAOBATCIIBHO,
MOKCT PCAAKTHPOBATBHCA.

Korma BBl XOTHTE pPEIaKTUPOBATh OJWH TICEBJOHHM, STOT TCEBJOHHM JIOJDKEH OBITh
BBIOpaH B OKHE HHCTPYMEHTAJILHOM maHemny : | 7+50° 4

Hepebm 6 cnucke cmoum KOpH@@OIZ KOMNOHEHM.

Ilpumeuanue 2:
AnprepHaTBHO KoMaHaa Ummopt kommonenTa (Import) (=) mo3BoisieT 3arpy3uTh

£,
KOMIIOHEHT, KOTOPBIil ObLT Pesk/ie COXpaHeH KoMaHaoil IkenopT komnonenta (Export) (7).
Coxpanenue

[Tocne MoaudUKanuu KOMIIOHEHT MOXKET ObITh COXpPaHEH B TeKylled OMOiIMoTeke Wiu B
HOBOI OMOJMOTEKE WITH SKCIIOPTHPOBAH B (hailyl pe3epBUPOBAHHUS.
Jlnst coxpaHeHHsI TeKylleld OMOMMOTEKHM HCIOJIb3ylTe KoMaHay OOHOBUTH TeKYIIHid

. £3
KOMIIOHEHT B TEKYLICH ouodaHOTEKE r . Omnako OOHOBJICHHE OCYHICCTBIACTCA TOJIBKO B
OHGp&THBHOfI naMsTH (TaKI/IM IIYTEM BblI MOKETC OCBCIKUTH B CBOEH IaMsTH cxeMy).

Ecim BRI XOTHTE ITOJIHOCTHIO COXPAaHUTb KOMIIOHCHT, TO MOXHO MCIIOJIb30BaTh

MHCTPYMEHT COXPaHEHHUS l-'g, KOTOPBII Moanpuupyet ¢aiin 6uGINOTEeKH Ha )KECTKOM JIUCKE.

Ecan BBl xoTWUTE cO37aTh HOBYIO OHONHMOTEKY JUIsi 3TOTO KOMIIOHEHTa, HCIOIb3YyHTE

I .
KOMaHAy i (HoBast ombsimorexa). byner 3agan Bonpoc 06 IMEHH HOBOM OUOIMOTEKH.

Ilpumeuanue:
Ecnu BBl XOTHTE UMETh BO3MOKHOCTh HAWUTH HOBYIO OMOJIMOTEKY, HE 3a0yabTe J0OaBHUTH

ee B criicok oubnuotek i noucka EESchema (cmotpute konpurypanuto EESchema).

A
e )
MoXHO HCIONIb30BaTh KOMaHAy JKcmopTt () ans co3maHus Qaitia ¢ 3TUM

KOMIIOHEHTOM  (3TO cTaHAapTHBIA ¢aitn OuONIMOTeKH, KOTOpas COAEPKHUT TONBKO OJUH
KOMITOHEHT).

®aktuyeckn KomaHasl HoBass 0uOguMOTeKa U IKCHOPT HACHTUYHBI, IepBas IO
YMOJYaHHIO CO3/1aeT OMOIMOTEKY B IMAIKe, MPEIONPEISIICHHON st OMOINOTEK, a BTOpas - B TaIKe
I10JIb30BATEIIS.

Ilepenoc B 1pyryio 0udanoTexky

MO’KHO JIeTKO KOMMPOBAaTh KOMIIOHEHT U3 UCXOJHON OMOIMOTEKH B APYryi0 OUOJINOTEKY,
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« BEIOpATh UCXOIHYIO0 OMOJIMOTEKY B Ka4eCTBE TEKyIIel OMOIMOTeKn r]:‘,

- o
* 3arpy3UTh KOMIIOHEHT, KOTOPBIN OyJeT nepemMeleH &s ;
« BbIOpaTh OMOJINOTEKY, B KOTOPYIO OyJeT IEepEeHECeH KOMIIOHEHT, KaK TEeKYIIYIO

OubIMOTEKY rﬁ ;

. £3
* COXPaHUTh KOMIIOHEHT B TEKYIIIel OUOInOTEKE r ;

* COXPaHUTh MOAU(DUIIMPOBAHHYIO OUOIHOTEKY LE .

OTtMmeHna PC€AAKTUPOBAHUA KOMIIOHEHTA

PenakTupyemblii KOMIIOHEHT — TOJBKO paboyas KONMs pPealbHOr0 KOMIIOHEHTa B
oubimorexe. Eciu on He OblT coxpaHneH B RAM-maMsaTu, BBl OJKHBI MEpe3arpy3uTh €ro (Miu
nepe3arpy3urThb Jpyryto OUOIHOTEKY), YTOObI OTMEHUTh U3MEHEHUS, BHECEHHBIE B 3TOT KOMIIOHEHT.

Ecnu BBI y)xe coxpanmim ero B RAM, u Bbl He coxpaHmiu (aiiia OubInoTekn Ha )KECTKOM
JIMCKE, MOXHO BBIMTH 1 3amycTuTh EESchema BHOBB, a 3aTeM 3arpy3uTth €ro u3 OMOIMOTEKH.

11.4 Co3paHue KOMMNOHEHT CXeMbl

11.4.1 Co3paHme HOBOro KOMMNOHEHTa

HoBeiii kOMIOHEHT MOKeT ObITh co3maH koMaHnoii HoBblii kommoHeHT (NewPart)

(&@5 ). Bam Oyner 3amaHbl BOIPOCHI 00 MMEHU KOMIIOHEHTA JIJIsl Pa3MEIeHHUsI €ro B OMOIHOTeKe
(5M0 UMsL 0OHOBPEMEHHO ABNACMC 3HAUeHUuem nos 0 pedakmopa cxem), 0o ero ceouike (U, IC,
R...), uucne ameMeHTOB B Kopiyce (Hampumep, cmanoapmuwviti komnonenm 7400 umeem 4
JI02UYEeCKUX dlleMenma 6 Kopnyce), i CyIIeCTBYET JIM allbTepHATUBHOE Tpe/ICTaBICHUE (CTaHaapTa

de Morgan).

CROMCTEZ KOMMNOHEHTa

Dbwme HacT poitKn
WMA koMnoHeHTa: [ MEW _GATE
OB03HEYEHME MO YMOMHEHHID: . ul
Konu4ecTeo sneMeHTOE B Kopriyce: | 1 | :

[Jcozaate nononruTensHoe obosHayerue {no ae Moprany)
[l cosaars koMioHEHT Kak CMMBORN MMTAHMS
[l 3nemenTsl KoMoHEHTa He B3aMMOIaMEHAEME]

TmobanbHble YCTaHOBKH BEIBOOOB

MK

4

CMELLEHME TEKCTE BLIBOAA! | 40

MoKE3aTe HOMED BEIBOAE
MoKE3aTe MMA BEIE0LE

WMA BbIB0AE BHYTRM

3

[ OK ] l OTHeHa

]

Ecnu mone cchulKM OcTaeTcss MyCThIM, CChIIKAa OyneT ompeneneHa, kak “U”. Bce atu
JaHHBIE MOTYT OBITh BBEJICHBI TO3KE, HO NPEANOUYTHUTENbHEH 3a/laTh WX B Hadale pa3paboTKu

KOMIIOHCHTA.

HauvanpHpIi BUJ KOMIIOHEHTA ITOX0X Ha HpPIBe,I[eHHLIfI HHWXKC!
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B Pepautop GuGnHoTerM KomnoHeHToe: C:\Program Files\kicad11ishare... g@@

Daiin Mpaeka MpooTp  PasmectuTe  HacTpoik  Cripaska

BUa SR M S5 % T

e
e

.
.
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T

e

R
o7
mm T
N w_g A | E
| &
£ >
YacTb MecesqoHKM SNeMeHT KoHTYp Tun Qrucadue
MEW GATE OTCyTCTBYET A HopransHo KoMnoHeHT
Z2 % 0,350 Y -0.200 dx 0,350 dy -0,200 JaltTe o]

11.4.2 Co3paHue KOMNOHEHTa Ha 6a3e Apyroro KOMNOHeHTa

Korna ogvH KOMIOHEHT MOXO0 Ha JIpYroi, OBIBAE€T BBIFOJHEE 3arpy3uTh 3TOT JPYroi
KOMITIOHEHT U MOAU(UIIUPOBATH €ro.

But oonorcrior:
+ 3arpy3uTh KOMIIOHEHT, KOTOPBIHA OYIET HCIIOJIb30BaH B KAUECTBE MO/ICIIH;

+  HaXMUTE HaA . mm mMomudunupyiite ero uMs (IIEIKHYTh NPaBON KIaBUIICH
MBIIIIKHA 110 UMEHH M OTPENaKTUPOBaTh TeKCT «Valuey). bynmer 3ampomieHo HOBOE MM
KOMITOHEHTA;

« Ecnu moaens KOMIOHEHTa MMEET IMCEBJAOHUMBI, TO MOJIb30BATENb MOJYUYUT 3aIMPOC
Ha yJaJeHUE TICEBJOHUMOB W3 HOBOTO KOMIIOHEHTAa, KOTOpBIC KOH(IUKTYIOT C
Mozenbio. [Ipu oTBeTe «HEeT» co3naHne HOBOro KOMIOHEHTa OyAET MpepBaHo;

« HM3meHuTe UM KOMIIOHCHT;

« Orpenaktupyiite rpaduKy HOBOTO KOMIIOHEHTA;

« CoxpaHuUTe KOMIIOHEHT B 3arpy)KCHHOH OHOJIHOTEKE C TOMOIIBIO pes WIu

COXpaHUTE B HOBOH OMOIMOTEKE C TOMOIIBIO E=l'|, Wik (ecid BBl XOTHTE COXPAHHTH
HOBBI KOMIIOHEHT B JpPYroil CyIIecTBYIOIIeH OUOIMOTeKe) BBIOEPHUTE IPYTYIO

OuOIMOTEKY FL Y BBITIOJTHHUTE 3aIHCh;

C

« Coxpanute OMOTUOTEKY Ha TUCKE C TIOMOIIBIO B

11.4.3 PepakTupoBaHue OCHOBHbIX XapaKTepPUCTUK KOMMOHEHTAa

OcCHOBHBIE XapaKTEPUCTUKHU:
*  YHCJIO 3JIEMEHTOB B KOPITYCE;
+ HaJM4Me KOHBEPTHPOBAHHOTO MPECTABICHHUS;
+  aCCOIMHMPOBAHHAS JTOKYMEHTAIUS;
+ OOHOBJICHHE TEKCTOBBIX IOJICH.

Ot XApPaKTCPUCTHUKU JOJIPKHBI OBITE 3aIaHbl ITIPaBHUJIBHO, IMTOCKOJIBKY OHH 3allpalluBarOTCA
npu CO3JaHuU KOMIIOHCHTA HWIIW IIPUXOAAT N3 MOJCIN AaHAJIOTMYHOTO KOMIIOHCHTA. I/ITaK, JJI
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MOIU(UKAIMA KOMIIOHEHTa HEOOXOJMMO BBI3BaTh KOMAaHAY peIdaKTopa t%} ITosiBUTCS OKHO
peaaKTUPOBaHUS:

CeokcTtea anaf400 (nceanouum 74L500)

OnucaHue || NceBaoHM | PUABTP NOCAACHHEIN MECT

Ofwme:

C QoNonHUTENBHBIM obosHa4YeHren (no ae Moprady)
MoKa3aTE HOMED BEIB0LE

MoKasaTh MMA BIB0AS

11M5 BBIBDAE BHYTPM

KonuqecTso aneMeHTos: Orcryn:
4 30

4 ¥
4

D CHMBON NMTaHKA

D 3NEMEHTEI HE B3aMMO3aMEHAEMEI

[ Ok l [ OTmeHa

Baknble onmuu, onpeaensone OCHOBHbIE CBOMCTBA!
« KoanuectBo 3;1eMeHTOB (Number off Units) - 4rciio 371eMEHTOB B KOpITyCeE.
- KonBeprunpoBanme (As Convert) - ycTaHaBIMBAE€TCs, €CJIM KOMIIOHEHT HMEET
JIBOMHOE MPE/ICTABICHUE.

Ilpumeuanue:

BaxxHo, 4TtoOBI »TM JBa mapamMeTpa OBLIM 3aJaHbl KOPPEKTHO, IOCKOJIBKY IpH
pPElaKTUPOBAaHUM WJIM CO3JIaHHMM BBIBOJOB COOTBETCTBYIOIIME BBIBOJBI BCEX 3JIEMEHTOB OyIyT
[1e4aTaThCsl WU CO3/1aBaThCsl BMECTE.

Ecnu BeI YBCIUYMUBACTC YHUCJIO DJICMCHTOB IIOCJIC CO3)13HI/I$I/pellaKTI/IpOBaHI/I$I BBIBOAOB, TO

510 motpedyer JOMOJHUTEIBHYIO Pa0O0Ty. TeM He MeHee, BO3MOKHO MOMU(PUIMPOBATH ITH
napameTpbl B 1000 MOMEHT.

I'papuueckue onumu Ilokasate Homep BbiBoga (Show Pin Num) u Ilokasate ums
BbIBOJAa (Show Pin Name) onpenensror BUAMMOCTh HOMEpA BBIBOJIA U TEKCTa UMEHHU BBIBOAA (3TOT
TEKCT OyJeT BUUMBIM, €CIIM COOTBETCTBYIOILUE ONIIMH AaKTUBUPOBAHBI).

Onumus Umsa BeiBoga BHYTpH (Pin Inside) ompenenser mo3uuuio MMEHU BBIBOJA: STOT
TEKCT OyIneT OToOpakeH BHYTPM KOHTypa KOMIIOHEHTAa, €CIM OMNLMsA akTHBHA. B 3Tom ciyuae
napametp Oreryn (Pin Name Skew) onpenensier caBUr TekcTa BHyTpb. [loaxoaut 3nauenue ot 30
1o 40 (B 1/1000 mroitma). Ilpumep HUXKE MOKA3bIBAET TOT YK€ KOMIIOHEHT CO COPOIIEHHOM OMIUeH
Pin Inside (oOpaTtuTe BHMMaHUE HAa O3ULUU UMEH U HOMEPOB BBIBOJIOB):
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11.4.4 MHoroanemMeHTHbIe KOMMNOHEHTbI

Bo BpeMs pCAAKTUPOBAHUA 3JICMCHTOB (BCHTI/IJIeﬁ) KOMIIOHCHT, €CJIM KOMIIOHCHTBI UMCIOT
MHOXECTBO 3JICMCHTOB HJIN HpeIlCTaBHeHI/IfI, BbI JOJIXKHBI 6y11€Te BI)I6paTI) PAa3HBIC 3JICMCHTBI WA
MpCaACTaBJICHHA 9TOTO KOMIIOHCHTA.

I[J'ISI BBI60pa MNpEaACTaBJICHUA HICIIKHUTC 10 3 NI ﬂ . I[J'IH BLI60pa OJICMCHTA YKAXUTC
€0 B MCHIO.

B Pepautop BubaHoTern komnodenTos: C:\Program Files\kicad 11\share\library\74:xcc lib ‘L”E“E|
dain Mpaska MpocvoTp  Pasmectme  HacTpoiikm  Cnipaeka
o ¥ o Dy ey e o P =
A0 i e B W s O BT HRAQACRAFD e~
EEEE 3nemeHT B
LS SnemeHT C
3nemeHT D
In ——
— 91_
o | il -
3 e
e — I
2 -
5 .
_(>
|
< | - A
Tan INEMEHT MpeobpazoeaTte Hma Homep Tin CTune Bugimeia AnHa OpueHTawms '
Beisog, 1 HET e 3 Beixon WMHBEPCHBIA Oa 0,300 " Brneso
Z2 % 0,500 Y -0,500 dx 0.500 dy -0.500 JalleTe ]

11.5 PaspaboTka KOMNoHeHTa

BepTI/IKaJ'II)Haﬂ HHCTPYMCHTAJIbHAsA IIaHCJIb II0O3BOJIUT BaM PAasMECTUTbL BCC DJJICMCHTLI
KOMIIOHCHTA:
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I[J'I?I MMPOPHUCOBKHU KOMIIOHCHTA BbI MOXKCETC HCIIOJIB30BATH CIICAYIOIIHC Fpa(bI/I‘IeCKI/Ie

9JICMCHTBI:

JIMHUW ¥ MHOTOYTOJIbHUKH (ITPOCTHIE WITH C 3ATMBKOK);
MPSIMOYTOJIbHUKY;

OKPYXHOCTH;

IYTH OKPY>KHOCTH;

TEKCTHI (MHBIE, YEM TOJISI K TEKCThI BHIBOJIOB).

BbiBoabI M 1O (3HAYCHHE, CCBUIKA) CTOSIT OCOOHSIKOM, MOCKOJBKY OHHM HE YHUCTO
rpaduyeckue AIEeMEHTHI.

XU Ql = &

11.5.1 Onuuun yneHcTBa B rpapuyecKux aremMeHTax

Kaxnpii  rpaduueckuii 3IE€MEHT MOXET OBITh ONpeleNieH Kak OOBIYHBIA WIIH
CHEIHANBHBIA, JHOO0 IO THITy MPEACTaBICHUS (HOPMAJIBHOE WM KOHBEPTUPOBAHHOE), WIH IO
Pa3IMYHBIM 3JIEMEHTaM KOMITOHEHTA.

MeHO onmui JOOCTYIIHO IO INEMYKY IPABOM KIIABMIIEH MBIIIKH II0 IPUBS3aHHOMY

AIIEMEHTY (3/1€Ch JIMHUSA):

. I
1 Hu g MepeMecTUTE MAHMIO M
= E : g MepeTalnTe TONKY KOHTYpa G g
- ' L "ﬁ} MNpaBka NapamMeTpos AMHKK E 3
2 ) X . _x ¥OanaTe NHHMD Del B
(.
& z 7 LI' LleHTp F4
LD . @\ YEenuuuTe MacwTab F1
_F-..g—
@\ Y¥MEHBLWMTE MacWTEE F2
0 NepepucosaTs F3
[@\ ABTO MaCcwTah Home
@\ Brifop macwTaba 4
é‘;‘;"’ Bribop ceTrm 4
% 3aKpeITE
|

W HBOﬁHBIM IICJITYKOM I10 3TOMY 3JICMEHTY:
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flomanan CeokcTBa oToBpaMeHHa

0bwue
TonuwmHa: n.000 gk

Obume BuIBOOLI

OBLWMiA ANA BrEX YACTEN KOMNOHEHTA
[ o6t ana scex crineli (no ae Moprauy)

CTHNb 3aMHBKH
@ He sanusaTtb
(") 3anuBKa nepenHero nnaqa
() 3anuexa dona

[ Ok ] l OTHeHa

HopmanpHbie onmn rpau4eckoro 3J1eMeHTa:

+ [IppMeHUTHL M3MeHEeHHs] KO BCeM 4YacTAM KOMIIOHEHTAa - YCTaHOBJIEHO, MOCKOJBKY
OOBIYHO  pa3Hble 3JEMEHThl KOMIIOHEHTa HUMEIOT OJUHAKOBOE TIpaduuecKoe
MIpeJCTaBICHNE, 1, TAKIM 00pa30M, IOCTaTOYHO HAPHUCOBATH TOJIBKO OJMH DIIEMEHT;

« [IppMeHUTH, HM3MEeHeHHSI KO BCeM CTHJIAM OTOOpaKeHUs] KOMIIOHEHTa - He
YCTAaHOBJICHO, TOCKOJIBKY JIBOMHOE IPE/ICTaBIEHHE BBOJHUTCS AJISi TOTO, YTOOBI UMETh
pasznuuHble TpaduyecKkue H300paxeHHs] € KakIbIM M3 mpexacraBieHuil. Tak dYro
BIIOCJIE/ICTBMM HEOOXOAMMO HApUCOBATh KaxJ10€ IpauuecKoe MpeICTaBICHHE.

Jljig 31eMeHTOB THIa MHOTOYTOJbHUK (polygon) JIMHUU MPOBOJATCS MOCIEA0BATEIBHO U
onuus 3aauBka ¢pona (Filled) mo3BosnuT BaM reHepUpOBaTh 3IUTHI MHOTOYTOJIbHUK.

Opnako BBl MOXeETe, TakuM o00pa3oM, oOpatutees K ciaydaro (ygada penka)
MHOI'OJIEMEHTHBIX KOMIIOHEHT, pPa3pabO0TaHHBIX C Pa3HbBIMM TIpa@UUECKUMHM THUIAMU Yepe3
ycranoBky onuuu Cnenudguka snementon (Parts Specific).

Kaxnprii smeMeHT Torda MOJDKEH OBITh HapucoBaH, W eciu onmus Cneunuduka B
npeacrabjenun (Specific to the representations) ycraHoBiieHa, IJisi KaKIOro 3JeMeHTa OyJer
HE0O0XOIMMO HApUCOBATH JIBA MPECTABIICHHUS.

Haxkonern, MoxeT ObITh HHTEPECHO YCTaHOBHTH onuuio Oomee npeacrapiaenue (Common
to representations) /Ui OTPUCOBKH KOMIIOHEHT B coBpemeHHOM craHnapre IEEE, tak xak ocHoBa
rpaMKy UISHTUYHA B HOpMalIbHOM M DeMorgan-nipecTaBieHusx.

11.5.2 NeomeTpuyeckue rpacdmnyeckme aneMeHTbl

Nx pazpaboTka Bo3MOkHa, Oiarogaps HHCTPYMEHTaM:

« JIMHUU U MHOTOYTOJIbHUKH, MIPOCTHIE WJIU 3aJTUThIE, €CIIU OIIIMS YCTAaHOBJICHA;

* IPSIMOYTOJIbHUKH, OIPEJICTICHHbIE 110 AUarOHaJH;

+ OKPY>KHOCTHU, OIIPE/ICTICHHBIE M0 LEHTPY U TOUKE HA OKPYXKHOCTH;

« IyTH, ONpEACIICHHbIE 0 Ha4YaJlbHOWM W KOHEYHOW TOYKaM IyTM W ee IeHTpy. Jlyra
npoxoaut ot 0 1o 180 rpagycos.

11.5.3 pacdpmyeckme anemMeHTbI TEKCTOBOro Tuna

Hxonka MIO3BOJISIET CO3/1aTh TpaduuecKkuil TekcT (cBoOoaHbBIN TekcT). Teker Bcerna
YUTaeM, JJaKe €CJIM KOMIOHEHT TpaHC(HOpMUpYyeTCs (OTpa)KaeTcs).

11.6 Co3pgaHue u pegakTupoBaHue BbIBOAOB
2]
H_[CJ'IKHI/ITC 10 01_ JIs1 CO31aHus BbIBO/JA. PCI[&KTI/IpOBaHI/IC BBITIOJIHACTCA IIOCIIC HBOﬁHOFO

HIe4YKa Mo BbIBOLY. Bbl MOXeTe 1IeIKHYTh MpaBoil KiIaBUIIEH, YTOOBI OTKPBHITh MEHIO OBICTPOIO
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PECAaKTUPOBAHUA:
?
I
2 =l*b MepeMecTHTE BEIEDA il
?
MpaenTE BeiB0g E
'Fb BpawaTes BeIE0A R
iqg ¥oanuTe BbiBod Del
] ﬁ“ Pasmep BEIBOAA ANA OCTEAEHLIX BLIBOA0E ‘
1 & .
1% PasMep WMeHH BelBo4a ANA OCTaNbHLIN BEIB0A0E .
% i LeHTp F4 |
01—‘ Pasmep HoMepa BelBoAa ANA OCTANEHEIX BRIE0A0E l
T . 5 S i@\ VBENM4WUTE MacwTah i
1 . J
@; YHEHBILMTE MaCWTah F2
0 MNepepucoBaTe F3
3[(;'\ ABTO MacWTal Home
| ®\ Bribop MacwTaba L4
"‘:_'E Boifiop ceTwi 4
e HMma Homep Tun Crune Engwi
g 3 Beixon Wreepcheid  fa 3aKpbITE -
Z3 % 0.400 Y 0.000 dx 0. 400" ey e

BbIBO/IBI AOMKHBI CO3/1aBaThCs TIIATENBHO, MOCKOJIbKY JIOOble OMIMOKM OynyT HMETb
MOCJECTBHS IPH pa3pabOTKe IIIAThl, UM BHI30BYT MpoOsIeMbl Ipu KOoHTpoje cxembl Tuna ERC.

JIroboii  BBIBOA, YXKE pa3MELICHHBIN, MOXET pEeAAKTHUPOBATHCS, YIAIATHCS WM
HepeMeIaThCsl.

11.6.1 O630p BbLIBOAOB
BriBoa omnpenensiercs mo ero popme (IuHe, rpaduueckoMy BUIY), UMEHU U €T0 HOMEPY,

KOTOpPBINA Bceraa 4uciio (BeIBOABI THe3ma PGA onpenensroTest OykBaMu M 4HCIIOM, MOA00HO Al2
nnu AB45)

B EESchema Homep koHTakTa (pin number) onpeaessieTcss MHO)KECTBOM CHUMBOJIOB U3 4
OyKB WiH [UdD.

Hns ERC «anexkTpuueckuil» THUN BBIBOJOB (BXOJ, BBIXOJA, TPU COCTOSIHUS...) JOJIKEH
Takke ObITh omnpeneneH. Eciu stor tun He Oyner ompeneneH, To ERC npoepka cxembl Oyner
HEpPabOTOCTIOCOOHOIA.

Ilpumeuanus:
- H30eraiite mpoOesioB B UMEHaX U HOMEpax BHIBOJIOB.
VM3 BbIBOJIa C MHBEPCHBIM CUTHAJIOM HaYMHAETCA ¢ CUMBOJIA “~”.
« Ecnu nMms cokpaiieHo 10 3TOro €IMHCTBEHHOTO CHMBOJIA, BBIBOJ paccMaTpUBAETCs
KaK HEMMEHOBaHHBIN.
« HMmena BBIBOJIOB, HauWHAIOIIMECS C “#”°, 3ape3epBUPOBAHBI JJII CUMBOJIOB IOPTa
MUTaHUSL.
- Homep BeiBoma coctouT u3 OykB wiu mudp or 1 mo 4. IlpaBuibHble HOMepa:
1,2,..9999, atakxe Al, B3... (crangaptaas PGA notamus) wim Anod, Gnd, Wine...

11.6.2 MHoOroanemMeHTHble KOMNOHEHTbI, ABOMHOE NpeacTaBrieHue

BcemomunmM, 4TOo, OCOOEHHO [ JIOTMYECKUX BEHTHIIEH, CHMBOJ MOJXKET HMETh JBa
npejcTaBieHus (TpeacTaBiieHue, u3BecTHoe kak “De Morgan”, a mukpocxemsl (IC) moryt
BKJIFOYATh HECKOJIBKO 3JIEMEHTOB, TO €CTh HECKOJIBKO BeHTHIIeH NOR).
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Jns vexoropbix IC BBl MOKeTe MPEANoYecTb HECKOJIBKO PA3HBIX JIEMEHTOB TpaduKu U
BbIBOJI0B. Hanpumep, pesie MokeT ObITh PEACTABICHO € PA3JINYHBIMU AJIEMEHTAMHU:
+ KaTylllKa,;
+ TEPEeKIIIOYAIOIINI KOHTAKT 1;
+  MEPEKITIOYAIOIINNA KOHTAKT 2.

VYrpaBneHue MHOTORJIEMEHTHBIMM MHKPOCXEMaMH M KOMIIOHEHTaMH C JIBOWHBIM
MpeACTaBICHHUEM THOKO. BBIBO MOXKET OBITH:
+ o0umM uinu cienupuuecKuM Ui pa3HbIX JJIEMEHTOB;
+  MOAXOSIINM JJIE 000UX MPEACTABICHUN WK CTIEHU(DUUECKUM ISl KaXKI0TO.

[To ymomryanuto, BBIBO/BI CHICIIM(DUYHBI TSI KAXKIOTO MPEICTABICHHS KaXKI0TO JIEMEHTa,
MMOCKOJIBKY HMX HOMCpPA pas3IM4Hbl I KaXAOTO DJJICMCHTA, 4 WX BUA Pa3jJddYCH Ui KaXIO0TO
NPECTaBJICHUS.

Korna BeIBo# 0011uii, OcTaeTcs HaApUCOBATh €r0 TOJIBKO Pa3 (TO €CTh, B CIydae BBIBOJOB
MATaHUA).

D70 TaKXke ciydall BUJA, KOTOPBIA MOYTH BCErja MASHTUYEH JJI KaXJO0ro 3JieMeHTa (HO
€CTb pa3Inyus MEXAy HOPMAJIbHBIM U KOHBEPTUPOBAHHBIM IIPE/ICTABICHUEM).

11.6.3 BbiBoAbl: 6a3oBble onuun

KoMmoHeHThI ¢ MHOKECTBOM 3JIEMEHTOB M/WJIH TIPEACTABICHUNA CO3AI0T CICHHU(PUICCKYIO
mpo0sieMy NP CO3/1aHUU BBIBOJIOB M PEAAKTHPOBAHHH.

Tak Kak MHOXXECTBO BBIBOJIOB CHEIH(PUYHO I KAKIOTO DJIeMEHTa (IMOCKOJBKY
HyMEpalusi WX BBIBOJIOB OCOOCHHAs U KaKIOTO AJIEMEHTa) W JIJIS KaXIOTO IPEICTaBIICHHUS
(mockonbKy UX Gopma cBoeoOpaszHa i KaKIOro MPEICTaBICHHS), IO STOW MPUYMHE CO3/IaHUE U
pPEeTaKTHPOBAHUE BHIBOJOB CTAHOBHTCS 3aTSDKHBIM M YTOMHUTEIIBHBIM.

®daxtnueckn EESchema no3BossieT 0 fHOBpEeMEHHYIO MOAIEPKKY BBIBOIOB.

[To ymomyanwWrio Js KaXJOTO MHOTORJIEMEHTHOTO KOMIIOHEHTa W/HMIU JIBOWHOTO
MPEACTABICHUS JTH MOJIU(MDHUKAIIMKA OCYIIECTBISIOTCS JJIS BCEX BBIBOJOB, OTHOCSIIUXCS K
AJIEMEHTaM W TIPEJCTABIICHUSM, KOT/Ia BhI CO3/aeTe, pelakTupyere (UCkitoyas Gopmy ¥ HOMED),
yaalsgeTe WM TepeMeniacTe BbIBOA (TO €CTh, MJIs BCEX BBIBOJOB, Pa3MEIICHHBIX B TEX JKE
KOOpJMHATAX).

- Ilpu paspabGorke MoaudUKaIUU, BBIIOJHIEMBIC I TEKYIIETO IPEACTABICHHUS,
OCYILIECTBISIOTCS JJIs BCEX 2JIEMEHTOB.

« Howmepa BbIBOIOB MOIU(MUIIUPYEMBIC IS TEKYIIETO JJIEMEHTa, MOIUPUITUPYIOTCS
JUISL 2 TIpeICTaBICHUM.

«  Mmena MoguuIMpyrOTCs: HE3aBUCHUMO.

OTa 3aBUCUMOCTb Obljla YCTaHOBJIEHA, YTOOBI MO3BOJUTH OBICTPYIO MOJIUGUKALHUIO B
OOJIBLIIMHCTBE CITy4aeB.

OTa 3aBHUCHMOCTh TPU MOAM(HUKAINK MOXKET ObITh OTMEHEHa B MeHro omnmwmii (Options
Menu), 103BOJISISE BaM CO3/7jaBaTh KOMIIOHEHTHI C 3JIEMEHTAaMHU U NPEACTABICHUSAMHU C MOJIHOCTHIO
HE3aBUCHMBIMH XapaKTEPUCTUKAMU.

OTa oMnuus 3aBUCUMOCTH YIIPABIIAETCS HHCTPYMEHTOM:
O
- Ecimu @ He akTHBHA (He TOJCBEYEHA), peIaKTHPOBaHHE OyaeT oOpaIaThes KO

BCEM 3JIEMEHTaM U KO BCEM NPEICTABICHUSIM. IMO HOPMAIbHAA ONUUS.
o
« Ecam @™ akrtuBHa (1OACBEYEHA), PeIaKTHPOBaHHE OyAeT OOpaIlaThCs TOJIBKO K

TEKYyIIeMY 2JIEMEHTY U B TEKYIIIeM MPEACTaBIECHUU (TO €CTh, K TOMY, YTO BBl BUJUTE Ha
JKpaHe). Ima onyua ucnoab3yemcs peoko.
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11.6.4 BbiBoAbI: onpeaeneHne xapakrepucTuk
OKHO CBOICTB BbIBOId ITO3BOJIACT PCAAKTUPOBATDL XapPAKTCPUCTUKHU BbIBOAA.

OTO MEHI0 aBTOMATHMYECKHM BBINAJACT, KOIJa BBl CO3JAE€TE BBLIBOJ, WM KOIJA JBaXKIBI
MISJIKHUTE TI0 CYIICCTBYIOIIEMY BBIBOTY.

CeoOHCTEa BRIBOJA E|
MR BeIBOAE; ||~ | PEzMED WPMDTE MMEHM: ;D-DGD _| aoiMEl
HoMep BeiB0aa: i-3 ! Pazmep wpkdTa HoMEPa: :D_D-G-D -i AHMAME
OpWeHTaLMA: | = Bneso vJ Ormara: ED.3DD -| Al
SNEKTP. THM: !_I—) Bbixoa w !

=l

OBozHaqere: | P— MHBEPCHEIR

Obme BbiBoab!
[ ofwmit ana Boex YacTeil KoMnoHeHTa

[ ] ofwwmit ana scex craneii (no ae Moprany) C Q
CBONCTES CXEMBI
BiaMMEIR

Ok ] [ OTMeHE

DT0 MO3BOJISET BaM OMPEAEIUTh W MOAU(PUIIMPOBATH:
« UMs U pa3Mep UMEHU BBIBOJIA;
HOMED M pa3Mep HOMepa BBIBOJIA;
JUTMHY BBIBOJIA;
SJICKTPUYECCKUN THTI U BU]T;
YIIEHCTBO (0Ol 1711 HOpMalIbHOTO | "Morgan" npeacTaBIeHUi Wiu HET);
HEBHUJIUMBIN BBIBOJI (MCTIOIB3YETCS JUIsl BRIBOJIOB MTUTAHUSA).

Hanomnum:
» IMs BbIBOJIa HAUMHACTCS C “~” 1711 MHBEPTUPOBAHHBIX CUTHAJIOB.
+ Eciin uMs1 COKpaIeHo TOJIBKO O 3TOT0 CUMBOJIA, BBIBOJI CYUTAETCSI HEUMEHOBAHHBIM.

Howmep BeiBosia cocTout U3 OT 1 10 4 cumBoIIOB (OyKB Wit udp).

11.6.5 OuepTaHusa BbIBOAOB

Ha pucyHke HWke BB MOXETE BUAETh Pa3IM4YHbIE OYEPTAaHUs BHIBOJIOB. BbIOOp (opmbl
UMeeT YUCTO rpaduueckoe 3HadeHue 1 He umeeT BiusHus Ha ERC wnu netlist gpynkuumn.

ObosHaHEHME:! P- AHBEpCHLIA v|
I-— TMHuA

OBwme BxiBoay P‘

o 4_ ,D,WHEMMMECKHM BX0o0
[ ofwwit ana i :
- §o- VHBEPCHBI AMHEMAYECH BX00
[] ofuwmi ana 3
- HeratveHbNlt Bxon

44 HeraTueHbIT AuHaMAHECKME Bxoa

CBolicTES CHeM
e P~ HeraTweHel Bexoa
P— TaKToBelA No 3agHeEMyY DpoHTY

¥ He normueckuii
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11.6.6 BbiBOoAbI: 3neKTpuyecKkue pasHOBUAHOCTU

Bri6op tuma Baken mis pynknuun ERC xoHTposs cxembl. BeiOop OaHaneH U1l BBIBOJIOB
BX0//BbIX0]1 (input 1 output) MUKPOCXEM.

=3| Bxon
=

& [IEyHanNpaEneHHLIA

[ TpéxncrabrneHsi

= MaccusHwi

= He ocnpeaeneHo

»3#| Bxog muTamma

[ Benon muTanma

~{ OTKPBITHIR KONNEKTOP
~{_ OTKpbITHIA 3MATTED
»| He nopgcoenmHER

- JIBynanpaBiaennblii Ttun (BiDi) yka3eiBaeT JByHampaBJCHHBIE  BBIBOJFI,
KOMMYTHUPYEMbIE MEXKJy BXOJIOM U BBIXOJIOM (MHUKpPONPOLIECCOpPHAs IIMHA JAHHBIX,
HaImpuMep).

« Tun Tpu cocrosinus (3 States) — 3T0 OOBIYHBIN BBIXOJ C TPEMS COCTOSHUSIMHU.

« IMaccuBublii Tun (Passive) ucnosib3yercs Uisi BHIBOJOB MAaCCHUBHBIX KOMIIOHEHT —
PE3UCTOPBI, PA3bEMBHIL. . ..

- Tun He ompeaeneno (Unspec - HecnenupUIMPOBAHHBIN) MOXKET HCIIOIb30BATHCS,
korna npoBepka ERC cxembl 6e3paznuyna.

« Tun Bxoa mutanms (Power In) momkeH MCMONBb30BaThCSA JJI BBIBOJOB IMHTAHUS
KOMITOHEHT.

« Tun Beixoa nutanus (Power Out) - 1151 BBIXOJ0B perynsTopoB. B yactHocTu, eciun
BBIBOJI - 3T0 mopT nutanus (Power In wim Out, onucanHbIi KaKk HEBUIUMBIN BBIBOJ] HE
oTOOpakaeTcss Ha YepTeKe CXeMbl U aBTOMATHYECKH COCAWHSIETCS C JPYTUMU
BBIBOJIAMH TOTO )K€ THUIIA U C TEM ke uMeHeM - Invisible Power Pin).

« BbI Takke MOXeTe HCIOJIb30BaTh TUIBI OTKPBITHIA KOMIEKTOP U OTKPBITHIH
smutTep (Open Emitter u Open Collector).

11.6.7 BoiBoAbl : rmobanbHblie Moaudukauumn

MoxkHO MOAM(PUIIMPOBATH JJIMHY BCEX BBIBOJIOB, WJIM pa3Mep TeKcTa (uMs, HOMEp
AJIEMEHTA), UCTIoNb3ys komanay I'nobansno (Global) u3 Beimagaromero MeHo, 9T00bl yCTaHOBUTH
OJIMH U3 3TUX TPEX MMapaMeTPOB.

[IlenxkHuTe MO mMapamMeTpy, KOTOPBIM XOTUTE MOAU(PUIMPOBATH, U BBEIUTE HOBOE
3HAaYeHHE, KOTOpOoe OyIeT 3aTeM OTHOCUTHCS KO BCEM BBIBOJIAaM KOMIIOHEHTa B TEKYIIEM
MIPEJICTaBICHUU.
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;' - $ MEpEMECTHTL BLIEOL M

7
i 4 TpaBuTs BoiBOA E
1.?‘ BpawaTs esiBOA R
Q‘:—“ ¥OanuTe BbiS0a Del
b tee _ 2& Pasmep BbiBoAa ANA OCTansHbIX ELIB0A0E
; | .ﬂi Pasmep MMeHW BbIB0AA ANA OCTaNbHBIX BhIE0A0E
P OEEE D .! LleHTp F4 b
s g b 1
s D‘i Pasmep HoMepa BbIECAE ANA OCTANBHBIX EBIEDA0E
o @)\ YBENMUWTE MacwTab F1
R @\ YMEHBLWMTE MacwTal F2
S G MepepucoBate F3
Torr o '_[q}\ ABTO MacwTah Home
Pl W Q Bribop MacwTaba 4
’ . . 1 LEER]
1%2%  Boifiop ceTkm 4
: | ﬁ ZaKkpeITE

11.6.8 BbiBOAbI: MHOrO351€eMEHTHbI€ KOMMOHEHTbLI U ABOWHOE npeacTaBrieHne

Pa3nbie anemeHTHl mpencTaBieHUs (Takwe, Kak Bcrpedarorcs y 7400, 7402...) moryt
HYXKJATbCsl B JIOTOJIHUTEIBHOM pPEJaKTUPOBAHWU. Ta JOINOJHUTENbHas pabora Oyner
MUHHUMAJIbHA, €CJTM TPUHSITHI CIIEAYIONINE MEPhI MPEI0OCTOPOKHOCTH:

» T'enepanbnas onuus [IpaBuTh BBIBOABI 3J1eMeHTOB komnoHeHTa (Edit pin part per
O3
part) @ nomKHA OCTaBaThCs COPOIICHHOI;

« BBIBOJBI TMHTaHUS OyIyT CO3/1aBaThCsi C AKTHBU3UPOBAHHBIMH aTpUOyTaMH
Jo6aBuTh BO Bce 3JjieMeHTHI (4acTu) B kopmyce (Add to all parts in package) u
Jlo6aBuUTH BO Bce ajibTepHAaTUBHbIe HauepTaHusi (DeMorgan) (Add to all alternate
body styles). Onu MOryT OBITH HEBUIUMBI.

KoppekTHble yCTaHOBKM MOXO0XH HA CIEAYIOIINE:

CeoMcTEa BbiBOA |z|
|MA BLIBOOE! ||"u | Pazmep wpudTa MMEHK! SD-UGU _I AHDAME
Homep BeiBoaa: !3 | Pazmep wpkdiTa HoMEpa; ;EU—G—U _i aoIAME
OpHEHTELMA: | |~ Bneso v| dmana: 50-300 _I ANl
3nerTp. THA: | |+ Boixoa v|
OBozHaqeHue: ! FF MHBEPCHBIA v|

Obume BoiBogb!

[ OBt ana scex YacTel KoMIoHeHTa

[ ] Ofiwmit ana scex cineil (Mo ae Moprany) O O
CBONCTEa CXEMBI

BranMEIA

OK ] [ OTMEHS
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Kor, Aa CO3JAar0TCd APYruc BbBIBOJbI, TO OHHU CO3HJAKOTCA HJISI KAXKAOrO 3JICMCHTA W IJId
KaXa0ro nmpeacTaBJICHU.

CeoHcTEa BHIEOZA |z|
MA BoiBoaE: ““ | Fasmep wpidiTa MMEHM; ED.DED _Inmﬁnbl
HoMep BeiBCAA: !1 | Pasmep wpidTa HoMepa: ;EU—K%U -iJ:uoElel
OpHEHTALIA: | o=| Brpaso v| AnuHa: :0300—| aroiimel
JNeKTp. THM: !i Exon b |
OfozHaqenue: ! }— TMHuA v|

OBwme BeiBoab

[ ] OBwmit nns scex wacTedt KoMnoHeHTa

[ ] OBwmit ans scex crunedt (no ae Moprany) C

CBOACTEA CHEMBI

Bugmmen

[ O ][ OTMeEHE ]

Hanpuwmep, BbiBoj Bbixoa neMeHTa A komnonenTta 7400 6s11 661 co3nan EESchema B 8
obOpasmax: 2 Ha Kaxnablii snemeHT (ecth 4 snmementa A, B, C, D u a1 xaxmoro sjemMeHTa
HOpPMaJIbHOE TPEJICTABJICHUE W KOHBEPTUPOBAHHOE IMPEACTABIICHHE, W3BECTHOE Kak Morgan —
npejacTaBieHne Moprana).

HyHO cHayana MOJYYHTh KOPPEKTHO CO3J@HHBIA JJIEMEHT «A» B €ro HOPMaJlbHOM
npencTaBicHud. Takum oOpa3oM, HE0OXOIUMO TS KKIO0TO SJICMCHTA:
+ BBIOpaTh KOHBEPTUPOBAHHOE TMPEICTABICHUE U OTPEAAKTUPOBATH (POPMY U JUTHHY
Ka)KJ0r0 BBIBOJIA;
« JUIA IPYTHX 3JIEMEHTOB OTPEIaKTHPOBATH HOMEPA BHIBOJIOB.

11.7 PepaktnpoBaHue noneu

Jnst y)Ke CYHIECTBYIOIIMX TIOJIEM BBl MOXXETE€ MCIOJb30BaTh KOMAHJIBI OBICTPOTO
peaaKkTUPOBAHUS LIEITYKOM MPABON KIIABUILN MBIIIH:
=" I H £

—
|:1 1 7 .
:A% MepeMecTUTE None M E—
a l : | Abc i
b e 1 ¢ ] BpawaTe none R
’hﬂ 2 B |
— - Abc| TpaeuTs None E

LleHTp F4
YeenmunTe MacwTab Fi

||
@\ YMEHBLMTE MacwTal F2
<
R
@

MNepepHcoBaTe F3
AsTo MacwTah Home
Bribop MacwTaba 4
| LN
| #% Buifop ceTrM 4
fﬁ 3EKPEITE
-
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I[J'ISI 0oJilee IOJHOrO PCOAaKTUPOBAHUA WM 3allOJIHCHUA ITYCTBIX noJei HCO6XO,[[I/IMO
BbI3BAaTh OKHO PCAAKTHPOBAHUA CBOMCTB KOMITIOHCHT.

Ilona — »TO TCKCTbI, ACCOONUHUPOBAHHBLIC C KOMIIOHCHTOM. He ciaeayer nyratb ux €
TCKCTaMHU, NPpUHAJIC)KAITUMHU I‘pa(bI/I‘-IeCKOMy MMPpEACTAaBJICHHUIO 3TOI'0 KOMIIOHCHTA.

Ha smux nonsax:
+ cchUIKa (TIO3UIIMOHHOE 0003HAYCHHE);
 3HayeHHe (TUI) KOMIIOHEHTA;
+  UMS$ aCCOLIMUPOBAHHOTO MOYJS (MMsI TOCaJ0YHOTO MECTa ISl TIaThl);
«  UMs JOKyMEHTa Ha nmoctaBky komrmoHeHTta (Datasheet, TY, OCT...);
« mons ot 1 10 8 (11 KOMMEHTapHEB).

[Tonst 3HaYeHUs: U CCHUIKM 3aJAalOTCS B IMPOLIECCE CO3/IaHUSI KOMIIOHEHTa U MOTYT 3]1€Ch
MoauduipoBaThcsi. Bo3MoxHO, 4TO penaktupoBanue mois (Q003HAYeHHe aCCOIMHPOBAHHBIX
MoOJylied MOXET ObITh MOJIE3HO JUIS MPSMOI TeHepaluu CHucKa nened netlist ams mporpaMMbl
PCBNEW, BKIII04aromiero uMeHa COOTBETCTBYIOIINX MOCAJOYHBIX MECT MOJTyJICH Ha TIaTe.

PenaktupoBanue moneit 3nayenme u Ilocagounoe mMecTo jisi OMOIMOTEKH TMO3BOJISIET
ONPENIETUTh UX pa3Mep U MO3ULIUIO.

[Tonst ot 1 10 8 He UCTIONB3YIOTCS B OMOIMOTEKE, TTOCKOJIBKY OHU CKOpee MpeTHa3HAYCHBI
JUTSI IPUMEHEHHUSI TIPU pa3padO0TKe CXeMbl U KOHCTPYKTOPCKOM TOKYMEHTAIUH.

Ilpumeuanus :
« Moaudukauuss TeKcTa TONs1 3HAYEHHE DHKBHBAJICHTHO CO3JAHHMI0 HOBOIO

KOMIIOHEHTA U3 CTapOro, UCMOJIB3yEMOT0 B KAUeCTBE MOJIENHU, MTOCKOJIBKY 3TOT HOBBIN
KOMITOHEHT MMEET UM, CO/IepIKaleecs: B I0Jie 3HAYeHHe, KOT1a Bbl COXPAHsETe ero B
oubanoTeke.

« JIns pemakTHpOBaHUS HEBHIUMOTO IOJIS (TO €CTh IYCTOTO, MOCKOJBKY JIaXe eCId
1ojie UMeeT HEeBUAMMBIN aTpulyT, oHO oToOpakaercs B LibEdit) Bbl mommkHBI Oynere
WCTIOJIH30BAaTh OKHO OCHOBHOT'O PEIAKTHPOBAHMS (BBIIIIE).

CeoHCTBa Nonex

Mona
BhipaBHMEaHME TerCTa:

s 3 ’—DEHEDHTEHbHDE ijIDaEHHBEHHE BEDTMI\EI’IbHDE ijIDﬂBHMBEHHE
| OfozHaYeHNE u () Bneso
SHaveHue 74500 @ Lientp @) Lentp

MocanouHoE MecTo
LoKyMeHTaLMA (O Brpaso () Bepx

O Huz

Buammocte
Crunb:

C' HopmansHo

v

MokazaTe )

[Cnosepryts ®ila 1
O NMony#ipHslil Kypos

WA nona:

3HaqEHIe NonA
1u

[obaenTe none ] )
Pasuep ():
|0.080

MozX (7: MozY (Ot
|0.000 |-0.050

11.8 Co3pgaHue cMMBOSIOB NOpTa NUTaAHUSA

CuMBONIBI MOPTOB MHUTAHMUS CO3AAIOTCA TOYHO TaK XKe, KaK OOBIYHbIE KOMIIOHEHTHI.
[Tone3no cobpaTe MX B chenualbHyr0 OuOnIHoOTeKy, Takyto kak Power.lib. Onu conpepxar
rpadudeckuii CHMBOJI jkeltaeMoi (hopMBbI U BXOHOW BBIBOJ THMa Power Invisible.

CI/IMBOJIBI HOpTOB IIUTAaHNUA HOI[I[ep)KI/IBaIOTCSI HpOI‘paMMaMI/I BBOJa CXEM, KaK U OGBI‘-IHBIG
KOMITOHEHTHI. OJTHaKO HEOOXO0 UMbl HEKOTOPBIE MPEIOCTOPOKHOCTH. BOT cuMBOI nutanus + SV:
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B Pepautop 6ubamorexm komnoHenToe: C:\Program Files\kicad11\share\library\p... El E| E|

dain Mpaeka MpocmoTp PasmecTwTe HacTpolikv  Cnpaeka

UEER o) oW BT EKAR

A
1
mim
P— T
3 : : )
—
gl <2
< | >
Yacts MceBaoHUM 3nemeHT KoHTyp Twn OnucaHie Kniouest]
_vcC OToyTCTBYET A HopManbHo CHMBON MIMTaHKA
Z1 X 0.250 Y -0.250 dx 0,250 dy -0.250 OoliMel

Cumeon 6v1600umcsa ciedyrouum 00pazom :
« BwBox Invisible Power, Ha3zBanssiii + 5V (BaxHO, MOCKOJBKY 3TO WMs Oyaer
MPHUCBOEHO 1enu + 5V), HoMmep BeiBoJa 1 (HOMep He BaXKeH) U JJIMHA HyJeBasl.
- @®opwma tuna Line, sBubiii THI Power u atpulyt Invisible (HeBuaNMBIif).
» I'pacduka: HEOONMBIIONH KPY>KOK U CETMEHT OT BBIBOJIA K KPYXKKY.
+ Touka npuBs3KH (IKOPb) CUMBOJIA Ha BBIBO/JIE.
+ 3nHauenue + 5V noxoske Ha UMS BbIBOJIA AJII OTOOpaKEHUS 3HAYSHHSI 3TOT0 CUMBOJIA
(BBIBOJI HEBHJIUMBIH 110 YMOJYAHUIO, €0 UMsI HE TIOSBIISIETCS).
« Ccruika #PWR (Tak u otoOpaxkaetrcs #PWR) nmmenu BbiBoga. TekcT CChIIKM HE
UMeeT 3HAueHMs, HCKIoYas IMepBYK JUTepy, Koropas JoibkHa ObiTh #. Ilo
COTJIAIICHUIO KaXK/IbIii KOMITOHEHT, Ubsl CChUIKA HAYMHAETCS C ATOTO CHMBOJIA, HE Oy/IeT
MOSIBJISITBCSL HA B CIIUCKE KOMIIOHEHT, HM B cmuckax neneit (netlists). bonee Toro, B
OIIUSAX CUMBOJIA CChIIKA OOBSBICHA KaK HEBUAUMASI.

C03,Z[aHI/Ie HOBOI'o0 CHMBOJIa IIOpTa NHUTAHHUA OOCTATOYHO IIPOCTO U 6I>ICTpO, €CJIM BBbI
HCIIOJIB3YCTC I[perfI CHUMBOJI B Ka4€CTBC MOJCIIN.

BEI 1omKHEL:
+  3arpy3uThb MOJEIb;
+ OTPEJaKTUPOBAaTh WMsI BBIBOJA (KOTOPBIM 3aTeM MPUMET HMsS HOBOTO TIOpPTa
MATaHUsA);
+ OTpenakTupoBaTh mnosiec Value (To e MM, UTO U y BBIBOJIA, €CJIH BBl XOTHUTE, YTOOBI
3HAYCHHE MOPTa MUTAHUS OTOOPAKATIOCH);
+ COXPaHHUTh HOBBIM KOMITOHEHT.
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12 [JononHuTtenbHble (pyHKUMM peaaKTopa KOMMOHEHT

12.1 0O6G30p yHKLUA

KOMITOHEHT COCTOUT U3 HECKOJIBKUX 3JIEMEHTOB:
+ ero rpau4IecKoro MpeiCcTaBIeHuUs (TEOMETPHUECKUE OUePTAHUS, TEKCTHI);
* BBIBOJIOB;
+ TIOJIEH JJIS aCCOLMMPOBAHHBIX TEKCTOB, MCIIOJIb3YEMbIX IOCTIIPOLIECCOPAMU IIpU
BBIITYCKE CIIUCKOB LI€NIEH 1 KOMIIOHEHTOB.

I[Ba IOJIA MOMJICKAT 3allOJTHCHUIO: CChIJIKA U 3HAYCHHUC.

Nwms pa3paboTku acCOLMUPOBAHO ¢ KOMIIOHEHTOM M MMEHEM MOCaJ0YHOI0 MECTa MOJYJIs
(footprint). [Ipyrue nosust — cBOOOAHBIE, 3a4aCTyI0 OCTAIOLIHECS ITyCTBIMHM, OHH MOTYT 3allOJHSATHCS
B IIPOLIECCE BBOJA CXEMBI.

Nwmeromasics BO3MOXKHOCTh MaHUTYJISIIIMKA JIOKYMEHTAIMEH, aCCOIIMUPOBAHHOMN CO BCAKUM
KOMITIOHEHTOM OMOJIMOTEKH, 00JIerdaeT N3yueHue, HCIOIb30BaHUE U TIOJICPKKY ONOIHOTEK.

AcconuupoBaHHasl TJOKyMEHTaLUsl COCTOUT M3:
+ CTPOKH KOMMEHTapus;
+ CTPOKM KIIOYeBBIX cloB, Takux kak TTL CMOS NAND?2..., pasneneHHbIX
npobenamu;
+ TPUKPEIJICHHOTO MMEHU (ailsia (HarnpuMep, NpUMeYaHue K MPUIIOKEHHUIO, ONTUCAHNE
B (paityie Tuma pdf).

Jlupektopuss TO YMOIYaHHWIO [UIsl TPUKPEIUICHHBIX (HalIoB JTOKYyMEHTOB — 9TO
kicad/share/library/doc. Ecnn ne tak, To nononuutensHo kicad/library/doc.

IIpu pabote B Linux Takxke mpocMaTpUBarOTCs KaTaloTu:

/usr/local/share/kicad/library/doc

/usr/share/kicad/library/doc
KntoueBble c0Ba MO3BOJISAIOT BHIOOPOYHO MCKATh KOMIIOHEHT IO Pa3IMYHBIM KPHUTEpUSM OTOOpa.
KomMmeHTapuii W KIIIOYEBBIE CIIOBa OTOOpPAKAIOTCS B Pa3IMYHBIX MEHIO, OCOOCHHO, KOTJa BBI
BbIOMpaeTe KOMIOHEHT B OMOIHOTEKeE.

KoMmoHeHT Takke uMeeT TOuKy NMpUBsA3KH (sikops). [IoBOpOT miin oTpakeHre KOMIIOHEHTa
IIPOUCXOIAT OTHOCUTEIBHO 3TOM TOYKH, a IPU Pa3MELICHUH 3Ta TOYKA MCIONb3YeTCs, KaK MO3ULUS
ccbUIKU. [loaTOMY pekoMenayeTcst BBIOMpaTh MO3ULIMIO SIKOPSI aKKYpaTHO.

KomMmmoneHnTsl pacnpocTpaHsioTcss B OMOIHMOTEKax, KIACCU(PUIMPOBAHHBIX MO TEME WIIU
MIPOU3BOUTEIIO, C IENIbI0 OOJIErUYeHUs YIIPABICHUS UMHU.

12.2 Tlo3numoHMpoBaHUE AKOPSA

SIKOph KOMIIOHEHTA — TOYKa MPUBSI3KU KoMIoHeHTa ¢ koopauHatamu (0,0), o6o3HaueHHas
Ha JKpaHE CHUHHMHU OCSIMHU. SIKOph MOXET OBITh MEPEMEIICH CICAYIONMM 00pa3oM: BbIOEpHUTE

&

WHCTPYMEHT , @ 3aTeM MICJKHHUTE 110 HOBOW BBIOPAHHOM ISl AKOpsI MO3MIWHU. Ueprex Oyxaer
aBTOMATUYECKH NEPELEHTPOBAH K ATOM HOBOM TOYKE 3aKPEIUICHHUS.
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Bl Pepawtop GubnKoTerH komnoHenToe: C:\Program Files\kicad11\share\libr... E“E”g‘

®ain Mpaexka MpocvoTp  PasmectuTe  HacTpoitk  Cnpaeka
PO EERBE Oy 6% T KA

.
.
.
.

Bams
seEE
s

EF
[

?G

s

N BIH TR

W
< | 5
YacTo MNcesaoHMM SnNeMeHT KoHTyp Tun Onucaqne Knoqes|
T4L500 7400 A HopmansHo KoMRgHEHT Quad nand2 TTL nant
Z3 X 0.450 Y 0,200 dx 0.450 dy 0.200 OoiMeI

12.3 [lceBAOHMMbI KOMMNOHEHTOB

IlceBponum (Alias) — 3TO0 wWHOe, albTEpHATHBHOE HMMs KOMIIOHEHTa B OHMOIHOTEKe.
KoMITOHEHTBI €O CXOAHOW IIOKOJNIEBKOW M TPEICTABICHHEM, BCIEICTBHE ATOTO, MOTYT OBITH
IPEJICTAaBICHbl TOJBKO OJHUM KOMIIOHEHTOM, MMEIOIIMM HECKOJBKO IICEBJOHUMOB (K NPHMEPY,
komroHneHT 7400 ¢ ncesnonumamu 74L.S00, 74HCO00, 74LS37).

HMcnonp3oBaHue IICEBJOHHMMOB I103BOJISICT MNOCTPOUTH TOJHYHO 6I/I6HI/IOTeKy ropasno

obicTpee. BnobaBok, Takue OMOIMOTEKH, OyIydd MHOTO KOMIIAKTHEE, 3arpyKar0TCs 3HAYUTEIHHO
owIcTpEE.

Jis MoauduKanuu COUCKa TIICEBIOHMMOB BBl JIOJDKHBI BBIOPATh OCHOBHOE OKHO
3
penakTupoBaHusi (MHCTPYMEHT ) 1 BeIOpaTth 3aknanky [lceBaoHuM.

Tenepp Bbl MOkeTe JL00aBUTH WM Y AAJTUTH IICEBJOHUM. TEKYIIHI ICEBIOHUM HE MOXKET
OBITh SIBHO y/aJieH, MOKa OH PEIaKTUPYETCs.

I[JISI YAaJICHHUA BCCX IICEBJAOHUMOB Bbl JOJIDKHBI BHA4ali€ BI)I6paTI) KOpHCBOfI KOMITIOHEHT

(IlepBBIi KOMITOHEHT B CIIMCKE TICEBIIOHUMOB B OKHE BBIOOpPa OCHOBHOW HHCTPYMEHTAIBHOM
MaHEeTN).

CeokcTea gna7400 (ncesgoHnm 74L500)

| NapameTpsi | Onucarue |; Mcesaomm ;

DUNETP NOCEA0UHEIX MECT |

CnWcoK NcesaoHMMOB:

T4HCO0
¥oanuTe BCe

Ok ] [ OTtMeHa
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12.4 TeKcTOBbIe NONA KOMMOHEHTa

C KOMIIOHGHTOB MOXHO CBs3aTh 4 CIICOuaJIbHBIX TCECTOBBIX TIIOJA MW 10 BOCBMHU
MMOJIL30BATEIIbCKUX TOJICH.

Cneyuanvholmu RONAMU AGAIOMCA:
+ ccoutka (Ref) — mo3unmonHoe 0603Ha4YCHHUE;
- 3HaueHue (Value) — THI KOMIOHEHTa B OMOIMOTEKE, OHO K€ 3HaYCHHUE TOJIS B CXEME 110
YMOTYAHHIO
« nocagounoe mecrto (Footprint) — umsi mocamouHoro mecra MOy, TOJE3HO IS
nporpamMmmbl CVPCB, obecnieunBaroiieil nepexos K NpoeKTy Me4aTHOM IUIaThl;
- quct (Sheet) — 3apezepBHpOBaHO.

12.5 [JoKymeHTauusi HA KOMMOHEHT
Jns penaktupoBaHuss HHGOPMAIMM O JOKYMEHTUPOBAaHMM KOMIIOHEHTa HEOOXOIMMO

BBI3BATH OCHOBHOE OKHO PEIAKTHPOBAHMS KOMIIOHGHT (HHCTPYMEHT ) M BBHIOPATh 3aKIAKy
Onucanue (Doc):

CeokcTea gna7400 (ncesaoHHM 74L500)

H McesaoHMM || PUNeTP NOCaA0HHbIX MECT

MNapameTpei

Onucarme:
Quad nand2

Kniouessle cnosa:
TTL nand2

Mma dalina Qok-Lu:

[ KonMpoBaTe OOKYMEHT ] ’ MpocHoTp GaiAnos AoKYMEHTALM

[ O ” OTHeHa ]

Ilpeoocmepesicenue:
VYnocToBepbTech, 4TO BBIOpaH NPABWIbHBIA TICEBJOHUM WM KOPEHHOH KOMIIOHEHT,
MIOCKOJIBKY 3Ta JIOKyMEHTalMs crelu(ruyHa, pa3indHa Ajs CEeBIOHUMOB.

Knasuma KomupoBare Doc 1o3BOJIMT BaM  CKONMPOBaTh JOKYMEHTHUPOBAaHHYIO
MH(GOpPMaLIMI0 KOPHEBOIO KOMIIOHEHTA MPSIMO B TEKYIIUN PEaKTUPYEMBIH IICEBIOHUM.

12.5.1 lNpumeHeHUe KNnYeBbIX CIOB
KimroueBrle cioBa ITO3BOJISIOT OTBHICKUBATH I/136I/IpaTeJ'H>HI)IM IIyTEM KOMIIOHCHTEI I10

OTIpeNIeIEHHBIM KpUTEpUSIM 0TOOpa ((HyHKIMS, TEXHOIOTHSA).

Cpenctso norncka EESchema ne uyBcTBHUTENBHO K peructpy. Kimrouessie coBa, Hambomee
94acTO UCMOIb3yeMbIe B OUOIHOTEKAX, ITO:
« CMOS TTL nns noru4eckux ceMencTB
« AND2 NOR3 XOR2 INV... mnsa Bentwieir (AND2 = 2Xx-BX0m0BbIii BeHTHIb U,
NOR3 = 3x-Bxoznossiii BeHTHIIb HE-UJIN)
- JKFF DFF... nns JK v D-Tpurrepa
- ADC, DAC, MUX...
«  OpenCol 151 BEHTUIIS C BBIXOJJOM, UMEIOLIUM OTKPBITHIN KOJUIEKTOP.

B pesynerate, ecaiun B mporpamme BBoAa cxemMbl EESchema Bbl uinere KOMIOHEHT
(oOpature BHuManue Ha "=" B Hauase koMaHabl) =NAND2 OpenCol, To EESchema oto6pasut
CIHMCOK KOMITOHEHT, IMEIOIINX 3T /IBa KIIIOYEBHIX CIIOBA.
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12.5.2 [locTtyn K uH(popMaLum 0 KOMMOHEHTax
Ctpoka onucaHus KOMIIOHEHTa M KJIFOYEBbIC CI0Ba MOMCKA MIOMOTAIOT TP €ro BhIOOpE 13
CIUCKa KOMIIOHEHT OMOIMOTEKH U B MEHIO Tiporpammbl O630pa 6udauorek (ViewLib).

Ecmu doc-daiin co crnenmdukanmueir KOMIOHEHTAa CYIIECTBYET, OH TakKKe JIOCTYIICH B
IIporpaMMeé BBOJiAa CXEMBl UEPE3 BBINAJAIONIEE MEHIO IOCJIE JBOMHOIO LIEIYKA [0 KOMIIOHEHTY.
[Ipu sTOM BBIBOIUTCS MNpUKpeIUieHHbIH (ain (pdf-nokymeHTanus, cxema NPUIOKEHUS WU
YEepTEXK).

12.5.3 ®unbTp ANs Ha3Ha4YeHUA NocaaoyHbIX MecT (Moaynen) ans CVPCB

Ha cnenyromeil 3akiazke MOXHO BBICTaBUTh (UIBTP HAa HMEHa MJIsi OTPaHUYCHUS
Moayneﬁ,npeTeHnyKnuHx Ha IMOCAaA04YHbIC MCCTa Ha IUIAaTeC, IMPU HX HA3HAYCHHU B IpPOrpamMme
CVPCB.

SO14* pazpewaer Bce uMeHa, HaunHatomuecs ¢ SO14. A, nanpumep, R? ykaspiBaer Ha
MMEHa MOJIyJIel Pe3UCTOPOB U3 IBYX CUMBOJIOB, HaUWHarommecs Ha R.

CeokcTea gna/400 (ncesgoHmnm 74L500)

| MapameTpe! | Ommcanve || McesaoHim || PNSTP NOCAAOUHBIX MECT ||
Mocanoqtble MecTa
14DIP300*
5014
[ Ok l [ CTreHa
sl - BUSPC : BUS PC 1 R1
ci - 47uF : CP6 2 R3
cz - 47pF : C1 3 R4 C (bI/IHBTpOM
Cc3 - 47pF : C1 4 RS
Cq - 47uF : CPB6 5 Rs6
cs —- 47uF : CPo 6 R7
Coe - 47uF : CFP6 7 SMOe03
D1~ LED : LEDV g SMO80s
Dz - LED : LEDV
JP1 - CONN_8X2 : pin array_ 8x2
Pl - DBZ5S5FEMELLE : DBZ5FC
Rle= 100K : R3
Re - 1K : R3
R3 - 10K : R3
R4 = 330 : R3
RS = 330 : R3
RR1 - 9%x1K : r_pack?
Tl i~ 74L3245 : 20dip300
e~ T4L3688 : Z0dip300
L T4L3541 : 20dip300
Us - 628128 : 32dips00
us - EF600 : 24dip300
U8 4003 APG1l20 : PGAlZ0
il = S8MHz ; HC-18UH
{Footprints (filtered): 8 7
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usi - BUSFC : BUS_FC 1 ipin i~
= 47uF : CP6 2 ZPIN_ 6w
cz - 47pF : C1 3 3M-N7ESO0 Be3 ¢punbTpa
c3 - 47pF : C1 4 3PIN_ 6ran
c4 — 47uF : CP6 5 6DIP-ELL300
c5 - 477uF : CP6 & 6DIP300
Cce - 47uF : CP6 7 B8DIP=-ELL300
D1 - LED : LEDV 8 8dip300
Dz - LED : LEDV 9 gD IPCHS
JP1 - CONN 8X2 : pin array 8&x2 10 10DIP-ELL300
F1 - DEZSFEMELLE : DBZSFC 11 10DIP300
Rl - 100K : R3 12 14DIP-ELL300
RZ = 1K : R3 13 1l4dip300
B3 = 10K : R3 14 16DIP-ELL300
Ed = 330 : R3 15 16dip300
E5 — 330 : R3 16 18DIP-ELL300
RR1 - 9x1K : r_ pack5 17 18dip300
Ul - 74L5245 : 20dip300 18 20DIP-ELL300
Uz = 74LS688 : Z0dip300 19 Z0dip300
U3 - 74L3541 : 20dip300 20 ZOTEX-ELL300
U5 == 625128 : 32dipe00 21 ZOTEX300
U8 - EFP600 : 24dip300 22 22DIP-ELL300
9 - 4003 APG120 : PGA1Z20 23 ZZDIP-ELL40O0
X1 - 8MHz : HC-18UH 24 22dip300
25 Z2dip400 o
< | »
Footprints (All); 356 4

12.6 ®annbl CUMBOJIOB KOMMOHEHT

Bbr moxere coOpare HaOopbl (aiiioB rpaduyeckux CHMBOJIOB, COJEpIKAIIHE YacTo
UCIIONIb3YEMbIE CHUMBOJIbI KOMIIOHEHT. Takue CHMBOJBI MOTYT OOJErduTh CO3JaHHe OyIylIux
KOMIIOHEHT (TpeyroyibHUK, n3o0paxaromuii Bentwiu U, NJIN, uckmouaromee UJIN...).

OTH (Qailel 3aMOMHHAIOTCS 110 YMOJYAHHWIO B JUPEKTOpPUM OHONHMOTEK, W HMEIOT
pacmpenue .sym. CUMBOJIBI HE coOUparoTcs B OMOIMOTEKH, 1M0J00HO KOMIOHEHTaM, OCKOJIBKY
OHM, KaK MPaBUJIO, HE CTOJIb MHOTOUHCIIEHHBI.

12.6.1 Co3gaHue cumBOsa 3KCMOPTOM

5
KoMmnoHeHT MOKeT 3KCHOPTUPOBATHCS AJI MOJTYYEHUS CUMBOJIA UHCTPYMEHTOM 7. Bul
0OBIYHO 3aUMCTBYETE TPH 3TOM TOJIBKO OJHO H300pak€eHWe, TaK YTO HEIIOXO OBl YAaJUTh BCE
BBIBOJIbI, €CJIM OHH €CTh.

12.6.2 AmnopTt cumBona

Omnepanys mMo3BOJISIET BaM  J100AaBUTh HM300paKeHWE K KOMIIOHEHTY, KOTOPBIH BBI

i
i

penaktupyere. CHUMBOJ HMMIIOPTUPYETCS MHCTPYMEHTOM . UmnopTupoBanHoe H300pakeHUE
N00aBIIETCS] TAKUM K€, KAKUM OHO OBLIO CO3/IaHO B YK€ CYIIECTBYIOIUX H300paKeHUX.
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13 Busyanusauusa 6ubnuorek

13.1 OcHoBHble pyHKUUKN O630pa MONUOTEK

[TIporpamma Q630p Oudaumorex (Library browser) mo3BoisieT HpOBECTH OBICTPYIO
BH3YAJIBHYIO TIPOBEPKY cojepxkaHus 0uoimotek cucreMbl KiCAD. O630p OMOIMOTEK BBI3BIBACTCS

13 pEJAKTOPa CXEM C ITOMOIIBI0 HHCTPYMEHTAJIbHON KHOIIKH & .

13.2 OcHOBHOE OKHO 0630pa 6ubnuoTtek
M O6zop GubaMoTerM [C:\Program Files\kicad1 1\share\library\micr... |Z||E||Z|

2 A 7
e il & & o RIER(3S
T ~| || aDuca1s =0 b
adc-dac — | IPIC12C508A = A
analog_switches PIC12C509A i
atmel PIC12C671
audio PIC12C672 —
e e o
conn
contrib lprc1ors29 e L raa i
cypress PIC12F635 L R TockL HRaE Es
device PIC12F675 —i raE e RatpOtra B
digital-audio PIC12F633 S L HEs
display PIC15C505 —Lrans T IL5P0/ReT A~
dsp PIC16F505 —L {RAL 508 [la=2 1.1 B P
intel — | {rIC16F54 e i
interface | PIC16FE27 ik b
linear PIC16F6234 U
Mmemary PIC16FG43A
microchip PICI6FT16
PIC 167515 N
motorola ] -
ooto || | §PIC18F452-PT >0 | £ | b3
Yacte McesaoHAM Onucadue Knodessie|
PIC16F319 OTCYTCTEYET 18 pins - FLASH-Based 8-Bit CMOS Microcontraller 16F819
711.4691 X 0.950 Y 1,350 dx 0,950 dy 1.350

Jlns npoBepku OMOIMOTEKH BBl JOJKHBI BBHIOpATh €€ B CIHMCKE, OTOOpa)kaeMOM CIIeBa.
Conepxanue OMONMOTEKM MOSBUTCS BO BTOPOM CIIMCKE, KOTOPBIA IO3BOJIUT BaM BbIOpaTh
KOMIIOHEHT ISl IPOCMOTpA.

Ha wWHCTpyMeHTaNbHOW TMaHeNW TaKKe €CTh KHONKK JUIs BbIOOpa OHONMHMOTEKH U
KOMIIOHEHTA, JJIS Mepexo/ia K CISAYIOMEMY WU MPEIbIIyIleMy H300paKeHUI0, YIPABICHUS €ro
Macurrabom.
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13.3 WHcTpyMeHTanbHas naHenb o63opa 6ubnuoTek

Pt & @ o R

Komannpr:
a Br160op xenarenbHOil OubanoTexku (1100 BEIOMpAETCsl B OTOOPAKEHHOM CITHCKE)
£C= Br16op kommoHeHTa (71100 BEIOMpAETCsl B OTOOPaKEHHOM CITHCKE).
@l [TokazaTpe npeabIAyIui KOMIIOHEHT.
IL1> [Moka3aTh CIEAyIOMIUA KOMIIOHEHT.

CRICE e oY VYnpasneHue MaciiTaboM 0TOOpakeHHU.

35 Br16op npezcraBieHus (HOpManbHOE UM KOHBEPTUPOBAHHOE), €CIIU €CTh.

|3nener A ¥ | BeiOop snemenTa (eciiv KOMIIOHEHT MHOTOAJIEMEHTHBIN ).

P OTtoOpakeHue acCOMUPOBAHHBIX JOKYMEHTOB (IIPU HAJTHYHUH).

14 ®opmupoBaHume 4yacTtHbix Netlist u BOM

14.1 lNMpomexyTouHbln netlist

DTOT pas3fen MOCBSIIEH METOJIMKE PACIIUPEHUs SKCHOPTHBIX BO3MOXKHOCTEH CHCTEMBbI
KiCAD Ha 0CHOBe JaHHBIX CIHCKA LENeE.

@aiinpl criucka nemneil HyxxHoro ¢opmara 1 BOM-daiin Moryt ObITh MOTy4YEHBI W3
npomMexyrouHoro netlist-daiina, popmupyemoro u3z Eeschema. DToT daiin ucnonab3yer CHHTaKCUC
a3pika XML. Y mOCKOJIBKY OH BKJIHOYAET MOJIHBIC JaHHbIE O KOMIIOHEHTaX CXEMbI, TO MOXKET OBbITh
WCIIOJIb30BaH HE TOJBKO JJIsi JOPMUPOBAHUS CIIUCKOB 1enet mist pasusix ECAD-cucreMm, HO 1 nipu
BbIBOJIe BOM-(haiina u Apyrux oT4eTOB O TEKYIIEH CXeMe.

B 3aBucumocTH OT THIA BBIBOJIA HWCIOJB3YIOTCS pPa3HbIC pa3feiibl MPOMEKYTOYHOTO
¢aiina. [IpuBenem npuMep CXEMBbI:

VCC
PWRE_FLAG
YOO =
HE' =+ U2A
L 2 5 15 SIG_0UT
5 e _sicour U1A &
éﬂoof' CLOCK_IN 1 DO 2 3 s
- 74LS04 o _| 4
o Q

1
- B ThLS T4
CP
PHRFLAG



<?xml version="1.0" encoding="utf-8"?>
<export version="D">

<design>
<source>F:\kicad aux\netlist test\netlist test.sch</source>
<date>29/08/2010 20:35:21</date>
<tool>eeschema (2010-08-28 BZR 2458)-unstable</tool>
</design>

<components>

<comp ref="P1">

<value>CONN_4</value>

<libsource lib="conn" part="CONN_4"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E2141</tstamp>

<pins>

<pin num="1" netname="VCC"/>

<pin num="2" netname="/SIG_OUT"/>
<pin num="3" netname="/CLOCK IN"/>
<pin num="4" netname="GND"/>

</pins>

</comp>

<comp ref="U2">

<value>74LS74</value>

<libsource 1lib="74xx" part="74LS74"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E20BA</tstamp>

<pins>

<pin num="1" netname="VCC"/>

<pin num="2" netname="/SIG_OUT"/>
<pin num="3" netname="$-000004"/>
<pin num="4" netname="VCC"/>

<pin num="5" netname="/SIG OUT"/>
<pin num="6" netname=""/>

<pin num="7" netname="GND"/>

<pin num="14" netname="VCC"/>

</pins>

</comp>

<comp ref="Ul">

<value>74LS04</value>

<libsource 1lib="74xx" part="74LS04"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E20A6</tstamp>

<pins>

<pin num="1" netname="/CLOCK IN"/>
<pin num="2" netname="$-000004"/>
<pin num="7" netname="GND"/>

<pin num="14" netname="VCC"/>

</pins>

</comp>

<comp ref="C1">
<value>CP</value>

<libsource lib="device" part="CP"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E2094</tstamp>

<pins>

<pin num="1" netname="/CLOCK IN"/>
<pin num="2" netname="GND"/>

</pins>
</comp>
<comp ref="R1">
<value>R</value>

<libsource lib="device" part="R"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E208A</tstamp>

<pins>

<pin num="1" netname="VCC"/>

<pin num="2" netname="/CLOCK IN"/>
</pins>

</comp>

</components>

<libparts/>

<libraries/>
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<nets>

<net code="1" name="GND">
<node ref="Ul" pin="7"/>
<node ref="C1" pin="2"/>
<node ref="U2" pin="7"/>
<node ref="P1" pin="4"/>
</net>

<net code="2" name="VCC">
<node ref="R1" pin="1"/>
<node ref="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"/>
</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="C1" pin="1"/>

<node ref="Ul" pin="1"/>

<node ref="P1" pin="3"/>
</net>

</nets>

</export>

14.2 [MpeobpasoBaHue B HOBbIN hopmat
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[Mpumenss npeoOpasyromue GUIbTPEI MPOMEKYTOUHOTO netlist MOKHO TOTydaTh CIHUCKU
nenei B Apyrux ¢opmarax jaubo B Buae BOM-daiina. [Tockonbky BeIonHseTCs mpeoOpa3oBaHue

TEKCTa B TEKCT, TO NOJ00HBINH (untp nerko numercs Ha Python mnu XSLT.

XSLTucnons3zyer XML-s3b1k Ui 3amanus Tpanchopmanuu ainst XML-onucanus. Ilpu

ucnoap3oBanuu nporeccopa XSLT npumensercs nporpamma xsltproc ans cuuteiBanus XML-
¢ailna ¥ NpUMEHEHUs JHUCTOBOTO CTHUJS K BBIBOJY pe3yibTara. Bech mpoiecc mpeoOpa3oBaHUs

ynpasisercs Eeschema u siBnsieTcs mpo3payHbIM.

14.3 OnucaHue XSLT

HokymenTtanuio Ha XSL-Tpancopmanuio JaHHBIX MOXXHO HalWTH IO
http://www.w3.org/TR/xslt .

CCBIJIKE:

Huxe mpuBeneH mpumep jucTa CTUIS JUIS NIEPEBOJIa MPOMEKYTOYHOIO CIMCKa Lienei B

dbopmar Pads-Pcb netlist:

<?xml version="1.0" encoding="IS0-8859-1"?>

<!--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">


http://www.w3.org/TR/xslt

<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:1f test="count (node)>1">
<xsl:text>*SIGNAL* </xsl:text>
<xsl:choose>

<xsl:when test = "@name != "' ">
<xsl:value-of select="@name"/>
</xsl:when>

<xsl:otherwise>
<xsl:text>N-</xsl:text>
<xsl:value-of select="@code"/>
</xsl:otherwise>

</xsl:choose>
<xsl:text>&nl;</xsl:text>
<xsl:apply-templates select="node"/>
</xsl:if>

</xsl:template>

<!-- for each node -->
<xsl:template match="node">
<xsl:text> </xsl:text>
<xsl:value-of select="Q@ref"/>
<xsl:text>.</xsl:text>
<xsl:value-of select="@pin"/>
<xsl:text>&nl;</xsl:text>
</xsl:template>
</xsl:stylesheet>
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®opwmar netlist-paitna ans PADS-PCB umeer aBe cekuuu: CIHCOK MOCAJOYHBIX MECT W

CIHCOK LETEN, CrPyNIMPOBAHHBIX M0 CCHUIKAM IIENEH HA KOHTAKTHI.
* PADS- PCB*

* PART*

P1 unknown

U2 unknown

Ul unknown

Cl unknown

R1 unknown
*NET*

* S| GNAL* G\D
uL. 7

Cl.2

.7

Pl1.4

* S| GNAL* VCC
R1.1

Ul. 14



4

0RFEE
N el S

| GNAL* N-4
UlL. 2

w2. 3

*SI GNAL* /Sl G_OUT
P1.2

w2.5

w2. 2

*S| GNAL* / CLOCK_| N
RL. 2

Cl.1

Ul. 1

P1.3

* END*

KomangHast ctpoka npeoOpa3oBaHMsl BBITIISIUT TaK:
f:/kicad/bin/xsltproc.exe -o test.net f:/kicad/bin/plugins/netlist_form_pads-pcb.xsl test.tmp

14.4 ®opmat npomexyTovHoro netlist-canna
[TpuBeneHHBbI pUMep JEMOHCTPUPYET UICIO co3nanus (daiina.

<?xml version="1.0" encoding="utf-8"?>
<export version="D">

<design>
<source>F:\kicad aux\netlist test\netlist test.sch</source>
<date>29/08/2010 21:07:51</date>
<tool>eeschema (2010-08-28 BZR 2458)-unstable</tool>
</design>

<components>

<comp ref="P1">

<value>CONN_4</value>

<libsource lib="conn" part="CONN_4"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E2141</tstamp>

<pins>

<pin num="1" netname="VCC" netcode="2"/>

<pin num="2" netname="/SIG_OUT" netcode="5"/>
<pin num="3" netname="/CLOCK_ IN" netcode="6"/>
<pin num="4" netname="GND" netcode="1"/>
</pins>

</comp>

<comp ref="U2">

<value>74LS74</value>

<libsource 1lib="74xx" part="74LS74"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E20BA</tstamp>

<pins>

<pin num="1" netname="VCC" netcode="2"/>

<pin num="2" netname="/SIG_OUT" netcode="5"/>
<pin num="3" netname="$-000004" netcode="4"/>
<pin num="4" netname="VCC" netcode="2"/>

<pin num="5" netname="/SIG OUT" netcode="5"/>
<pin num="6" netname="" netcode="3"/>

<pin num="7" netname="GND" netcode="1"/>

<pin num="14" netname="VCC" netcode="2"/>
</pins>

</comp>

<comp ref="Ul">

<value>74LS04</value>

<libsource 1lib="74xx" part="74LS04"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E20A6</tstamp>

<pins>



<pin num="1" netname="/CLOCK_ IN" netcode="6"/>
<pin num="2" netname="$-000004" netcode="4"/>
<pin num="7" netname="GND" netcode="1"/>
<pin num="14" netname="VCC" netcode="2"/>

</pins>

</comp>

<comp ref="C1">
<value>CP</value>

<libsource lib="device" part="CP"/>

<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E2094</tstamp>

<pins>

<pin num="1" netname="/CLOCK_ IN" netcode="6"/>
<pin num="2" netname="GND" netcode="1"/>

</pins>
</comp>
<comp ref="R1">
<value>R</value>

<libsource lib="device" part="R"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E208A</tstamp>

<pins>

<pin num="1" netname="VCC" netcode="2"/>
<pin num="2" netname="/CLOCK IN" netcode="6"/>
</pins>

</comp>

</components>

<libparts/>

<libraries/>

<nets>

<net code="1" name="GND">

<node ref="Ul" pin="7"/>

<node ref="C1l" 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"/>
</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="C1l" pin="1"/>

<node ref="Ul" pin="1"/>

<node ref="P1" pin="3"/>
</net>

</nets>

</export>

[Ipomesxyrounslii netlist-aiin conepxur 5 cexuuii:

« 3aroJIOBKA.

* KOMIIOHEHTOB.

* II0CAJJOYHBIX MECT.
* OMOINOTEK.

94



* [IETIEN.

Jliist Beero (paiia HCTIOB3yeTcs pa3aeiuTellb <exXport>:
<export version="D">

</export>

15 Ccbinku
1. Gnucap. The Gnu Circuit Analysis Package. Users Manual, 2007
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16 lMocnecnoBue K pyccKkon peaakuum nepesoaa

KiCAD — cuctema aBTOMaTH3UPOBAHHOTO MPOEKTUPOBAHUS NIEUYATHBIX IUIAT CO CBOOOTHOM
muuen3uit Tuna GPL u OTKpBITHIM POrpaMMHBIM KOJIOM (Open source).

[lepeBox pyKOBOACTBa MO TPapUUECKOMY PEHAKTOPY DIIEKTPUYCCKUX NPUHIMITAATBHBIX
cxem EESchema BbINONHEH Ha OCHOBE aHIIIOS3BIYHON BEpCHU PYKOBOZACTBA U (pUHAIBHBIX COOPOK
nporpamMm KiCAD s onepammonssix cucteM Linux u Windows (ctabunbHas Bepcust bzr-3258,
xoctHHT https://code.lanchpad.net/kicad).

B TekcTe pykoBOJICTBa MCIIOIB30BaHbI PUCYHKHU C PYCCKUM MHTEpdEicoM JUIs ojib30BaTe-
75, XOTS PENaKTOp M3HAYAIbHO UMEET aHIJION3bIUHbIN HHTEpdeic (PUCYHOK HUXKE).

B [ampli_ht /] (C:\Program Files\kicad11\share\demos\complex_hierarchy)

File Edit View Place BEEEGE =8 Tools Help
e i g - o T T LiH B -
P 1) R e R ECEY TS Y s
EEEE - :E,::-;_f Colors i

Language 4 -.'nﬂ Default

k-3

—
'I—. : T - »| &7 English 3 Fllire:
mv H Y nonF Fg =190pHz | o

: l I French
{% Save Preferences

-'— Finnish
{‘;;:i Read Preferences

= 7

= & Spanish

5

Portuguese

B B isien
! German

| E Greek

EEmm Slovenian =iz It

vall 3 3,3 a2
— =
. HUNGEMEN el

[ Paolish e

h Czech
I_m.g Nyt S %

< Russian | 5

| —

Nagn, 1 damm

L SPPXARC O .

,a
&, Korean

Z'i2 dx 0,250 dy 1.400 Inches

| - Chinese simplified

= Catalan

Dutch

® Japanese

B sToM citydae 3ToT 1OKyMeHT OyzeT BeI3bIBaThes 1o komanzae Help/Contents 13 ronos-
Horo MeHio nporpammbl EESchema (manka vu aucke kicad/doc/help/en). Ilpu pycckosizpiuHoM HH-
Tep¢eiice mporpamma obparaercs 3a HIOMOIIbIO B Marky .../help/ru.

B pabote Ham pykoBOJCTBOM UCTIOIB30BATHCH He odunmanbabie coopku KiCAD, a cneru-
aJlbHbIe COOPKM CHUCTEMBI Uil IPUMEHEHHUs1 B Poccuu, MouduKaIys KOTOPBIX BBITIOJTHEHA OTeUe-
cTBeHHbIMHU Tiporpammuctamu u3 rpymnmnsl KiCAD Developers Team.

Ot cOOpPKU MPHUCTIOCOOEHBI I padOThl ¢ KUPWUIMIIEH HE TOJBKO B MHTEpdeice mpo-
rpaMMBbI, HO U B TIPOEKTE, JIY4Ille HACTPOCHBI HA OTEUECTBEHHBIC CTAaHAAPTHI IPOCKTUPOBAHHUSI (JIPY-
roil BUJ MO3UIIMOHHBIX 0003HAYCHU KOMIIOHEHTOB, Apyras (opmaTHas paMKa 4epTexed U T.1.).
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OHHM MOTYT OBITH MOJTYYEHBI CAMOCTOSITEIFHO U3 UCXOIHBIX KOJOB Mporpamm (IIpH ONpeaeIeHHBIX
HaBbIKax), 100 ckayansl u3 Uutepuer (nanpumep, ¢ fip.://kicad.r4b.ru/pub/kicad).

B HNHTepHeT MoxHO HalTH riaBbl wiki-sHimkimoneauu, nocssmieHabie KiCAD, a Takke
CaWTBI UL PyCCKOSI3BIYHBIX noiib3oBaTeneit KiCAD, rae o6cyxnatorcst Borpocsl padbotsl B KiICAD
M TAr0TCs MOJIe3HbIE CCHUIKHM. B 4acTHOCTH, CCHIIKM Ha OMOJIMOTEKH CHMBOJIOB CXEMHBIX 3JIEMEHTOB
¥ MOJIyJIel TIeYaTHBIX IUIaT, a Takke Ha mocobus nmo KiCAD, BeimylieHHbIE B y4eOHBIX 3aBEICHUSIX
PO.

B 3akmmrouenun cienyer ckazath, 4ro cucrema KiCAD — 310 tuHaMHYHO pa3BUBAIOIIAsACS
ckBo3Hass CAIIP nns pa3paOoTKy 37€KTPUUECKUX CXEM M MPOEKTUPOBAHMS ME€YATHBIX IUIaT. Tak, B
HOCJIEIHUX PEeIH3ax yJIydlleHbl (YHKIMU YIOpaBiIeHHs OMOIMOTEKaMH KOMIIOHEHTOB U paloTa c
KOMILJICKCHBIMU HEPApPXUUECKUMH CXEMaMH, pa3padoTaHbl (YHKIIMH OTMEHBI/IOBTOpPA MOCIEIHUX
orepanuil, yIy4ieHo UCTOIb30BaHNE TEKCTOBBIX MOJEH B aTpuOyTax KOMIIOHEHTOB M (pOpMUpPOBa-
HUe NepeyHel KoMIoHeHToB B popmare BOM, BBeneHb! BbIBOA cxeM uepe3 popmat Autodesk DXF
(s LibreCAD, Kommac, AutoCAD u ap.) v HOBBII BEKTOPHBIM reHepaTop TEKCTa B IOHHKOJE C
aTpuOyTaMu HaKJIOHAa U KMPHOCTH. MHOr0 HOBOI'O NPHBHECEHO B PEAAKTOP MPOEKTOB MEUATHBIX
wiatr PCBNEW, B mnporpamMMmy BH3yaJbHOI'O KOHTPOJS YyHpaBisflolux nporpamm g YITY
GerbView, B apyrue nporpammbl KiCAD.

Kaxxnpiii MOXET MPHUHSTH ydyacTHEe B yIMy4YIIEHHMH KayecTBa KoJa, CepBHca, OMOIHOTEK
3EKTPOHHBIX KOMIIOHEHTOB 1 okymeHTanuu CAIIP KiCAD.

Ananranus AOKYMEHTAIUU U NIPOrpaMMbI Ha pyCCKHﬁ A3BIK:

Buxynos 10.H. (CapoB)
®enopymikoB A.A. (Mocksa)
VYpoiBaeB Bnagumup (Mocksa)
[TnsatoB U.A. (Taranpor)

Pa3paborka 0ubmoTek KOMIOHeHTOB o TpedoBanusim 'OCT:
ukpyr (Ykpauna)
Anekcannp Jlanuios (3eneHorpan)

AKTHBHBIE YYaCTHHKH (opyma noJib3osaresieit KiCAD:

®enopymkoB A.A. (Mocksa)
Bbopi Cepreii (Pura)
MrYuran (H.HoBropon)

Maprt 2012
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