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Cucrema NpoeKTMPOBAHMS

Altium Designer 6

CraTtbs OTKPbIBAET LKA NY6AMKaumi, NnpeacTaBnsiowmx coboi Kparkue Habpocku
nocnepoBaTeNnbHOCTU AENCTBUI NPY CO3AAHUMN CXEMHBIX MPOEKTOB PA3MELLLEHUS 2JIEMEHTOB

HO naarTe M TPACCMPOBKU, MOATOTOBKE BbIXOAHbIX GAINIOB B CUCTEME NPOEKTUPOBAHMS

Altium Designer 6. laHbl HeKOTOpble PEKOMEHAALMM MO BEAEHUIO NPOEKTOB —

ANY ABTOMATU3ALMM NOATOTOBKM CONPOBOXXAAIOLMX NPOEKT AOKYMEHTOB. [ins noapo6Horo
n3y4yeHus Bcex Bo3MmorkHocrei Altium Designer 6 npuBefeHbl ccbiIkM HAO KOHKPETHbIE pa3paenbl
BcrpoeHHbIX HELP nnmn apyrux opuruHanbHbix Gpainos, NOCTABASIEMbIX € MTPUIOXKEHUEM.

Bnaaumup Mpanosuy CospaHue 1 HACTPOIKA NPOEKTOB

Pranovich@bsu.by Hacmpoiixa naneneii

[Taneneit B makere Altium Designer 6 MHOXeCTBO
(GUO0112 Welcome to the Altium Designer Environment;
TR0104 Altium Designer Panels Reference). Bce manenu
[MHAMIYeCKHUe ¥ MEHSIOT CBOE HAIIOJIHEHNUE B 3aBHCH-
MOCTH OT aKTHBHOTO IOKYMEHTa, 0CBOOOK/IAst MAKCH-
MyM IPOCTPAHCTBA JULSI OCHOBHOTO OKHa (pHc. 1). Boree
TOT0, MHOTHE U3 HEX JOCTYITHBI TOJIBKO IS CBOETO KJIac-
Ca aKTUBHOTO JOKyMeHTa. HacTpoiika maHesei jerko
npoussoautcst Ha ocHose HELP, u 6ostee Toro, 6ymeT mo-

CTOSIHHO MEHATLCS B 3aBUCHMOCTH OT BAIlIero JKeJTaHUs
B IIpOIIecce U3y4eHUs ¥ paboThl. B manbHeiimem OynyT
MHOT/IA JaBaThCA TOIBKO PeKOMEH/IAIIH 10 HACTPOHKaM
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Puc. 1. PacnonoxeHnue naHenen

CucreMHOe MeHIO U KHOIIKH Shortcuts nMeroT Kirac-
CHYecKoe pacIoyoKeHne cBepxy. TaM ske HaXOmUTCS
1 OKHO HaBHTAaTOpa JOKyMeHTOB. CTpOKa COOOIIeHHIT
CO BCTPOEHHOI ITAHEJIBIO BBI30BA BCIIOMOTATeIbHBIX T1a-
HeJlell I/ aKTUBHOTO IOKYMeHTa BHU3Y, a B BEPXHEN
9aCTU OCHOBHOTO IOJIS PACIIOJIaraeTcsi CTPOKA C IMeHa-
MH OTKPBITBIX JOKYMEHTOB [JIsI OBICTPOTO BBIOOPA aK-
THBHOTO IOKYMEHTa.

BcmoMorarenpHbIe ITaHETH MOTYT OBITh Ha BCEX de-
TBIPEX CTOPOHAX OCHOBHOTO MEHIO U UMETH «BBIIIJIbIBA-
mﬂ[Hﬁ>> XapaKTep UJIU CTAHOBUTHCA IIPO3PAYHBIMU,
He Mellas peflakTHPOBaTh aKTUBHBIN IOKYMeHT. bosee
osipo6HOe onucanue nanesnei u GpyHkiui Oyer mo-
Ka3aHO B pa3fIesax, MOCBSIIEHHBIX KOHKPETHBIM PelaK-
TOpaM.

Beimmonauts KaKyIO-J'II/I6O KOMaHJy MOYKHO Yepe3 MHO-
THe€ MEHIO, B TOM YMCJI€ BCIIJIBIBAIOII €, KOHTEKCTHBIE,
1 O[UH U3 ITyTel Bcerga jerko Haxoputcs depes HELP.
3mech U nasee OyzeT BCera OMICAH TOJIbKO OfUH U3 HUX.
OcrapHBIe ITyTH II0JIb30BATEIN JIETKO HAUAYT CAaMIL

B mpmiiosKeHNH aKTUBHO HCIIOIB3YIOTCS COYeTaHI
HaXaTusI KHOIIOK KHaBI/IaTypr JUISL 6bICTpOFO BBIIIOJIHE-
HUSI Han0oJIee 9acTo UCIOIb3yeMbIX KoMaH. CIHCOK
npusenied B tokyMenTe GU0104 Shortcut Keys.pdf.

Cosdanue Design Workspace

Design Workspace cozzaer aii, rjie XpaHsTcs JaH-
HbIe 0 (aiiTaX HeCKOJIBKHIX IIPOEKTOB, 00beIHEHHBIX
00111l TEeMAaTHKO: HAIIPIMep, HECKOJIBKO IIIAT OfIHO-
ro moxysst. Hanonuerue Design Workspace mpoexra-
Mu Oy[IeT II0Ka3aHO HIDKe Ha IPIMepax. DTO JOCTATOd-
HO yno6Hast popma 06beIHEHIS PA3IHIHBIX (AILIOB,
KOTOPbIe MOTYT HAXOJUTBCS B PA3HBIX TUPEKTOPHSIX, HO,
KaK IIPAaBHJIO, OTHOCSTCS K JIOTUIECKH CBSI3aHHBIM IIPO-
extaM. OcoOeHHO y00Ha 3Ta PYHKIMS IIPU HOJEPK-
Ke 6O0JIBIIIOTO KOJIUIeCTBA IIPOEKTOB, TAK KAK C TeICHH-
€M BpeMeHH I103BOJISET OIEePATUBHO OTKPBITH BCE TOKY -
MeHTHI TpoekTa. B Design Workspace Moryt 65ITh
BKJIIOUEHBI He TOJIBKO (DaiiIbl, CO3/IaHHBIE IIPUIIOKEHH~
SIMI CaMOTO ITAKeTa, HO U IIPUIIOKEHHAMU JPYTHX IIPO-
rpamm, HanpuMmep Word, Excel, Access u T. 1. D10 1103-
BOJISIET CO3/1aBaTh BCIIOMOTATeIbHbIE TOKYMEHTHI (I1e-
pedHH 9JIeMeHTOB, crenudUKanuu) U BKIOIATh UX
B IIPOEKT, JIETKO PEIAKTHPYSI C TeIeHHeM BPeMEHN.
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Пранович
Comment on Text
В статье изложена последовательность

Пранович
Comment on Text
,


Cospanue HoBolt Design Workspace mpo-
ucxoaut npu nmomouiu komaunsl File/New/
Design Workspace. ITpu atom cosgaercst daitn
Workspacel . DsnWrk, B kotopom Oyper onuca-
HBI IPOEKTHI, BKII0YeHHbIe B Design Workspace.

Xpauuts ¢aitn «*.DsnWrk» MoxHO r7e yrog-
HO, HO JKeJIaTeJIbHO OPTaHU30BATh OTHAEIbHYIO
IIAIIKY, B IUPEKTOPHY, OLPee/IeHHO BaMU, Ha-
npumep, «..\Altium\DsnWrk». D10 nacT Bo3mox-
HOCTb O0JIee TIPOCTO U YIOOHO JIepyKaTh CChIIKA
Ha BCE THUIIBI IPOEKTOB, KOTOPBIE BBI Oy/IeTe Bec-
TH B OfHO# narnke. [Tocie codmanus Hosoit Design
Workspace cpasy e coxpanure ee (File/Save
Design Workspace As) B BBIGpaHHYIO THPEKTO-
PUIO, IPUCBOMB el yHHKanbHOe UM [TycTh B Ha-
1ieM cirydae 9to 6yzer Example.

Cosdanue HoBozo npoexma

[TpoexT, KaK MpaBuJIO, BKIIOYAET B cebst HAOOP
IOKYMEHTOB, 00be/[JHHEHHBIX KakuM-1160 00-
IIIAM yCIOBHEM, HAaIlpUMep, BCe TOKYMEHTBI, CO-
3IaHHbIE IS IIPOEKTHPOBAHMSI, IOATOTOBKH I1e-
YaTHOM IIJTaThI, €¢ U3TOTOBJICHUS], YePTEKENL, OT-
HOCSIIINXCS K Helt, COOPOYHBIX €[HUIL U T. [I.

HauHeM ¢ IPOCTBIX IPOEKTOB, @ UMEHHO:
® IIPOEKTA, BKJIIOYAIOI[Er0 TUIIOBbIE 3aTOTOBKI

I CO3[AHMS CXeM;
® [IPOEKTa, BKIIOYAOIIEro CO3/IaHHbIe HaMu O16-

JIMOTEKH;
® [IPOEKTOB, BKIIOYAIOIINX CO3[JaHHbIE HAMHU

[IpaBUIa IIPOEKTHPOBAHMS, IPaBIIa (HOPMI-

POBaHUA BbIXOAHBIX NTAHHBIX, 3aTOTOBOK TE€K-

CTOBBIX IOKYMEHTOB;
® HE[OCPEICTBEHHO C HECKOJIBKUX IIPOCTHIX I1PO-

€KTOB II€YaTHBIX IUIAT.

Cospmanne HoBoro mpoekta (GU0112 Welcome
to the Altium Designer Environment) PCB Project
npoussonutcst komannoii File\New\Project\PCB
Project. Cpasy coxpaHuM ero, HalpuMep, B HaI-
Ky «.\Altium\Title» ¢ umenem Title_GOST.
IIpu mepBOM COXpaHEHHH BO3HHUKAET OKHO
C IpeJUIO’KeHUEM THIIA COXpaHsieMoro daiiia.
B oxHe JrydIiie BBIOpATh raJIOYKy OKOJIO HA/IIIUCH
Protel PCB, X0Ts1 IpUHIUIHAIBHOTO 3HAYEHUS
9TO He HMeeT.

Cosdanue HoBozo dokymenma 6 npoexme

Cospgagum (GUO0112 Welcome to the Altium
Designer Environment) HOBBIT TOKYMEHT B IIpO-
eKTe, KOTOPBIH B IpuMepe OYIeT coepKaTh
paMKY IIEPBOTO JIUCTA U OCHOBHBIEC HANIINCU
(o TOCT 2.104-68, nanee coxpaienso «Title»)
o xomauze File\New\Schematic u coxparum ero
(File\Save As) B manky «...\Altium\Title» ¢ nme-
HeM A4V1 (siuct A4, BepTHKaIbHOE PacIioioKe-
nue sucra, Title myst 1 ucra). [pu coxpaneHnn
crenyet BbI6pars T Advanced Schematic tem-
plate. D10 m03BOMHUT B HANbHEIIIIIEM HCIOIb30-
Barh 9TOT (haiyl B Ka4ecTBe 3arOTOBKHU IIPU CO-
3maHuu cxeM. I1py co3aHUM HETOCPECTBEHHO
CXeMBI CJIe[lyeT coXpaHsATh ee kak Advanced
Schematic binary nm Advanced Schematic ascii.
B nmactporikax DXP\Preferences\Schematic\
Graphical Editing rpadudeckoro penakropa cxem
cHUMHTe raouky oxosno Convert Special String.
D10 HEOOXOAMMO IS IPABUIIBHOM PACCTAHOBKU
nionoxkenus Hagnuceir cormacHo [OCT. [pu pe-
IAKTHPOBAHUH CAMOY CXeMBI ee Hy)KHO OyZeT yc-
TAHOBHUTH OOPATHO.

C nomombio koMaHasl Place Line nmanenn
Utilities (AP0109 Schematic Editing Essentials)

MNMeuyaTHbie NnAThI
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Puc. 2. Mpumep 3anonHeHus noneit OCHOBHON HAANMCH U ee BUA NOCNE YCTaHOBKM ranoyku okono Convert Special String

HAPUCyeM JIMHUU PaMKH B COOTBETCTBHH C Tpe-
6osanussmu [OCT. [Ipu pucoBaHuM JIUHUK
(1 He TOJBKO JIMHUH, HO U IIPH paboTe ¢ TI00bI-
ME 00beKTaMu) HaKaTre KIaBuity Tab oTKpsI-
BaeT NaHeIb PeIaKTHPOBAHUSI CBOICTB 0OBEKTA.
B 1aHHOM CITy9ae HaC HHTEPECYeT TOIbKO TOJIIH-
Ha JINHUHY U ee TUIL [Ipy poBeieHUH JTNHAL KO-
OpIMHATBI MOYKHO 3a/1aTh SIBHO, HO ObICTpee BOC-
II0JIb30BATHCS 3aHAHIEM CETKHU U IPOPICOBKOI
JpHAN 10 Hel. CeTKa IepeKIiodaeTcsl IUKInde-
CKH HaKaTHeM KIaBuly G. Y cTaHOBKa, 106aBJIe-
HHe, U3MEHEHNUEe CeTOK POM3BOIUTCS B HACTPOIL-
kax rpacdmyeckoro penakropa DXP\Preferences\
Schematic\Grids. 7151 BbIOTHEHIST HAIIIVICEH Pe-
KOMeHI[YeTCH HCIIOJIB30BATH H_IpI/I(i)TbI, yIIOBJIe‘
tBopstioniyie TpeboBarusaM FTOCT. OHu HaxomsAT-
cs1 Ha caiite www.eltm.ru wiz www.platnaya.ru.
YcraHOBHTE UX HA CBOEM KOMIIbIOTEpe. B pemak-
TOpe MHOTHeE HaJIIIICU UCIIOJIb3YIOT TOJIBKO CHC-
TEMHBII IIPUPT camoro penaxropa. [iis n3mere-
HIS CHCTEMHOTO IIpHTa NCIOIB3yiiTe KOMAHAY
Design/Document Option/Sheet Option/Change
System Font.

B cOOTBETCTBYIOIIMX MOJISAX, KaK IIOKA3aHO
Ha PUC. 2, BBEIUTE TEKCT COITIACHO PEKOMEHIAI[H-
sm 'OCT, mpuaem mis TeKcTa, KOTOPBIN IMeeT
IIepeMeHHOe 3HaTIeHNE B 3aBICHMOCTH OT I1apame-
TPOB CXEMBI, BBEIUTE 3HAK «=» II€pe]] TEKCTOM.
ITpu 3aOIHEHUH MOJIeH MOYKHO UCIIOJIb30BATh
Kak CTaH/IAPTHBIE TIOJIS, YrKe UMEIOLIIECs B pe-
IAKTOpe [0 YMOJIYaHHUIO, TaK 1 HOBbIe. Bce HOBbIE
I10JIs BBOJSITCSI B KaUecTBe ITaPaMeTPOB B CBOVICT-
BaxX JOoKyMeHTa (BKiagka Design/Document
Option/Parameters), riie TaKKe MOXKHO OITpejie-
JIUTD UX 3HAYEHMe 10 yMOTIaHumIo. MckioueHne
COCTABJISIIOT TOJIBKO HOJIST, HCHTHIHBIE IS TIep-
BOTO U HOCJIEAYOIINX JHCTOB MHOTOJMCTOBBIX
cxeM. VX mociie pasMelrieHust B COOTBETCTBYIO-
mux rpadax pamku o tpebosanusim 'OCT cire-
nyeT ymanutk. VX 3aTeM mpolre BBeCTH B IIapa-
MeTpax IIPOeKTa, ¥ TOIZ{a OHU Oy/yT IeiiCTBOBATH
Ha BCE JIUCTBI €70 CXEM.

ITocre 3aBepruenns coanus Title B HacTpoit-
Kax rpaideckoro peaakTopa CXeM BOCCTAHOBHUTE
rajodky okoso Convert Special String. Pexomer-
myeM BbIOpath Ha BKIanke Units ranodxy okoso
Use Imperial Units System, 4ro6b1 oHa Obuta yc-
TAaHOBJIEHA 10 YyMOJTYaHu0. [Tocie 9Toro HamIm-
cu OyIyT BBITJISIIETD TaK, KaK TOKa3aHo Ha PUC. 2.

Awnanormyno cospatorcs Title st npyrux tu-
II0pa3MepOoB JIMCTOB.

ITpu nocnenuem coxpanenuu Title xena-
TeJIbHO YCTAHOBUTD II0 YMOJTYAHUIO (BKIANKA
Design/ Document Option/Units) rajouxy oxoso
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Use Imperial Unit System. [[1s1 mogxiirodeHns
Title cxemb! Mo ymoryanuio Ha Braagke DXP\
Preferences\Schematic\General ycranosure
ccputky Template Ha onHy U3 cosmanHbix Title,
KoTOpas OyJeT MCII0Ib30BaThCsA HalboIIee JacTo.

Co3pganue 6ubnuorex

PCB Library

(TUO0103 Creating Library Components)

AHAJIOTHYHO, KaK MBI IeJIAIH PaHee, CO3IAINM
uoselil PCB Project mo xomanpne File\New\
Project\Integrated Library u coxpanum ero, Ha-
npumep, B manky «.\Altium\Lib» ¢ umenem
Lib_GOST. B faHHOM mpoeKTe U3 KOHTEKCTHO-
ro meHio 1o koMmanze Lib_GOST:\Add New to
Project\PCB Library cosgagum HOBYI0 6167110~
TeKY, KOTopast 6y/ieT coiepyKath BCe TOCATOIHbIE
mecra (Footprint) 1151 HaIIMX HEPBHIX IPOEKTOB,
u coxparuM ee (File\Save) on nmenem Example.
[Tocie gero gaHHasE 6UOIMOTEKA HOSBUTCS B CO-
OTBeTCTByIoLIeM mpoekte. OTKpOeM ee U mpu-
cTynuM K cogpanuio Footprint Hy>KHBIX HaM KOM-
[IOHEHTOB.

/151 KOIMPOBAHHUSI AJIEMEHTOB U3 IPYToit 616w~
OTEKH ee CJIeflyeT OTKPBITh KaK TOKYMEHT, BBIJIeTHTD
(uepes manens PCB LIB) nysxusie Footprint, cko-
mupoBath B 6ydep (Iepes KOHTEKCTHOE MEHIO),
IepeliTu B OMOIMOTEKY, Kyla HeOOXOIUMO UX CKO-
[IUPOBATH U Yepe3 KOHTEKCTHOE MEHIO ITaHenn
PCB LIB BcraButh. Kak npaBuiio, 60JIbIITHCTBO
Footprint He TpebyeT HUKAKOI KOPPEKTUPOBKH,
TaK KaK [OCAJOTHOE MeCTO (PU3MIECKN OTpaKa-
eT tumopasmep. IIpomecc co3maHUS HOBBIX
Footprint i pefakTHPOBAHUS CTAPBIX MOHITEH
u He TpebyeT OIOTHUTETbHBIX KOMMEHTAPHEB.
JIJ1st M3ydeHust HaM BIIOJIHE IOCTATOYHO CTAHIAPT-
HbIX Footprint, mocTaBisieMbIX ¢ IPUIOKEHUEM.
OCTaHOBHUMCS Ha HEM HIDKE, II0CJIE 3aBEPIICHUA
co3aHus MepBbIX MpoekToB PCB TosbKO IpH co-
3IaHUH HECTAHAAPTHBIX TOCATOIHBIX MECT.

Schematic Library

JIJ1st co3piaHmst CXeMbl HaM HY>KHBI KOMITOHEH-
THI CXEMHBIX 9JIEMEHTOB, PE3HCTOPBI, KOH/ICHC A~
TOPBI U T. 1. Kak npaBuiIo, OCHOBHBIE 3JIEMEHTHI
eCTh B OMOIHOTEKAX, TTIOCTABIISIEMBIX C IPIIIOXKE-
ureM. Ho, Bo-TiepBbIX, OHU He BCernia YIOBIETBO-
psttor Tpe6oBanmsim 'OCT, a BO-BTOPBIX, Bceraa
HAFJIeTCs TAKOM KOMITOHEHT, KOTOPOTO HeT B OH6-
JIMOTEKAX, U ero IpUETCs Co3faBaTh. PaccMoT-
PHM IIPOLIECC CO3[AHMS M PeIaKTUPOBAHUS HO-
BbIX KOMIIOHEHTOB.

Bynem cauTaTh, 4TO CO3NAHHBIC HAMU KOMIIO-
HEHTBI IPUTOMSTCS He TOJIBKO IJIs CXeM, KOTO-
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Puc. 3. Bua okHa Library Component Property

pble GyZyT PACCMOTPEHBI HIKE, HO U IJIS APYTUX
IpoeKToB. bosee Toro, co BpeMeHeM 06beM ITHUX
616IMOTEK MOXKET CTAaTh OCTATOYHO OOJIBIIINAM,
1 X MOJKHO Pasfie/IiTh, CKaXeM, 110 (pyHKIHO-
HaJIBHOMY HasHa4YeHHIO. [[Jis1 IPOCTOTHI IIOUCKA
KOMIIOHEHTOB 9TH OHOIMOTEKH JIyIIIe Cpasy
0(OPMIISTH OTHEIBHBIM IIPOEKTOM.

Haxopsich B mpoekre Lib_GOST u3 koHTekcT-
HOro MeHIO 1o koManzie Lib_GOST:\Add New
to Project\Schematic Library cosganum HOBYI0
6ubIHOTEeKy, KOTOpasi, HAIpUMep, Oy/eT coaep-
KaTh BCe M300PaKEHHS PE3HCTOPOB, KOH/IEHCATO-
POB 1 HHAYKTUBHOCTeH, 1 coxpanuM ee (File\Save)
nox umenem RCL_GOST.

[Tpu pabote ¢ GUOIHOTEKOI TPU PEAKTHPO-
BAHUH e KOMIIOHEHTOB dKTUBHO HCIIOIb3YeTCs]
nanens SCH Library, u xenarensHo, 4T06b1 912
ImaHestb ObIIa BCerna Mo pyKoit. st aToro myd-
1re momectuts nanens SCH Library ma Boimost-
saromtyio Workspace Panels. OtxpriBaem ee qe-
pe3 Access Panels\SCH\SCH Library, mepeme-
111aeM, K [IPEMepy, Ha JIEBYIO CTOPOHY U JIejiaeM
ee BoIILIbIBaoIIel (3Hawok EM). [Tocie aToro ma-
uexs SCH Library sierko BBI3BaTh HasKaTHeM CO-
orsercrByfoteit Hanmmcy Ha Workspace Panels.
1. Hacrpoiika mapaMeTpoB [0 YMOTIAHUIO

JIyuiie cpa3y HACTPOUTD ITH YCTAHOBKH, MHA-
de 3aTeM BBI CO3[a[IUTe KOMIIOHEHTI, IIBETOBASI
raMMa, JITHKUH H IPUQTHI KOTOPBIX OyyT He ei-
HOOOPA3HEL. 3aTeM MPH/ETCS TPATUTH MHOTO Bpe-
ME€HU HA IPUBENCHNE UX K UICHTUIHBIM (bOpMaM.
Cpasy OTMeTHM, UTO BCe HACTPOMKH BbI He CMO-
JKeTe YCTaHOBUTb, TaK KK BAIlll BKYCHI MOTYT II0-
MEHSTBCS CO BpeMeHeM. DTO TOKe He CTPALIHO.
Taxk kak, Baziest yxe 6oJtee MOJIHO KOMIIIEKCOM
MHCTPYMEHTOB PefJAKTUPOBAHNSI, BBI [I03/KE CMO-
JKETE BCE UCIIPABUTD. HOSTOMY 3/1€Ch MBI YKa)KeM
TOJIBKO TOT MHUHHUMYM yCTaHOBOK, KOTOpbI€ HAM
Hazio ©3MeHuTb 110 TpebosanusiM ['OCT.

Orkpoem okao DXP\Preference:Schematic\
Default Primitives. [lns Primitives, comepska-
mux onucanue Font, a umenno Comment,
Designator, Net Label, Note, Parameter, Sheet
Symbol Designator, Sheet Symbol Filename,
Text Frame, Text String, ycranosum Font= «Gost
Type A, pa3mep 12», 9T0 COOTBETCTBYET Pa3Mepy

mpudra 2.5 mym, pazpeuternomy IOCT. Peko-

MennyeM it Primitives=Part BBecTu fononHu-

TeJIbHbIE ITapaMeTpsl, a uMeHHO ValueBOM —

3HAYeHUEe, KOTOPOEe aBTOMATHIECKH Oy/ieT BIIH-

coiBathes B rpady «HamMeHnoBaHue» 11pu co3zia-

Huu nepevsst anemeHToB, ValueSCH — 3Hawe-

Hue, KoTopoe 6yzieT 0ToOpaXkaThCs Ha CXeMe,

u MarkPCB — 3HaueHwue, COOTBETCTBYOII[EE

MapKUPOBKe Ha KOPITyce KOMIIOHeHTa (LT 106~

crBa GOPMHUPOBAHUS IOKYMEHTOB [IJIsI IIPOBEP-

KJ MOHTaJKa IUIaT). YYTHTE, 9TO BCe HAUMEHOBA-

HHS TaPaMeTPOB U UX 3HAYCHUsI BB MOXKETE BBO-

LUTH U HA PYCCKOM s3bIKe. Ho aBTOp maHHOI

CTaTbU — IPOTUBHUK TAKOTO IIOAXOMA, TAK KaK

He TeIepb, TaK 103Ke BOSHUKAIOT IPOOIEeMbI

C TpaHCUIALMEN [IPOEKTOB B Jpyrue MaKeThl,

Ia ¥ aHTJHUIICKAEe Ha3BaHMs HAMHOTO KOpode

U TOYHEE OTOOPAKAIOT CAMY CYTh.

2. Co3gaHue HOBOTO (yJajeHHe) KOMIIOHEHTa
(TU0103 Creating Library Components)
(puc. 3)

Orxpoem nanens SCH Library. B criicke kommio-
HEHTOB HaXOIUTCsI OuH a7ieMenT — Component 1,
CO371aBaeMBII1 I10 YMOTIAHHIO LI HOBO# 61OIIH-
oTeKkH. MOKHO HauaTh peIaKTHPOBATDH U €T0,
HO MBI CO3JaguM HOBBII (KHomka ADD B coot-
BETCTBYIOIIeM OKHe). B mosiBuBIeMcst okte New
Component Name smecto Component_2 BBO-
IMM HMs CO3[aBaeMOr0 HAaMHU KOMIIOHEHTa
R_Gost, 1 IPUCTYIINM K CO3[aHIIO H300paKe-
HUSI PE3UCTOPA, B COOTBETCTBUH C TPEOOBAHHSI-
mu 'OCT. Ho nepep aTuM yjaauMm He HYKHBIH
HaMm B 6ubimorexe Component_1 (kxomka Delete
B COOTBETCTBYIOII[EM OKHE).

3. OKHO CBOJICTB KOMIIOHEHTa
Otkpoem kommoneHT R_Gost (1BoitHOI 11e-

YOK MBIIIH IO €T0 Ha3BaHMIO Ha maHenu SCH

Library) u mpousBefeM CiefyIoIine fefCTBUS:

1. B mose Default Designator BBonuM 3HaI0K
Visible u Hagmuch «R?», 03HAYAIOIIYI0, 9TO
B CXeMe IaHHbIM KOMIIOHEHTaM Oy/yT mpH-
CBaMBaThCsI 0003HAYECHNUSI, HAUNHAIONI[HECS
c OykBbI R, a camu oHH 6yznyT 0TOOpaXKaThCs
Ha cxeMme. 3HaK «?» TIpu omeparuu Annotate
y)Ke B CXeMHOM pefiakTope OyeT aBToMaTude-
CKU 3aMEHATHCSI HHAUBU/YaTbHBIM [TO3UIIH-
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OHHBIM HOMEPOM B COOTBETCTBUU C 3aTaHHbI-
mu mapamerpamu. [aouky oxono Locked cie-
IyeT CHATb, TaK KaK [10 YMOJIYaHHIO OHA O3HA-
YaeT 3alper U3MeHeHHs: 0003HAYCHNUS U, KaK
IIPaBUJIO, €CJIU 9TO TpeOyeTcsl, yCTaHaBIMBa-
eTCsT HEIIOCPEACTBEHHO B cxeMe. DTO JKe Kaca-
ercst 1 3Hauka oyt Part 1/1 Locked. Camo mo-
JIe HaM HeIOCTYIIHO U OTHOCUTCS K KOMITOHEH-
TaM, UMEIOIINM B 0TOOPaKEHUH HECKOIBKO
vacreil. Ha HeM MbI OCTAHOBHMCS IIPH CO371a-
HHUU 60JIee CITOKHBIX KOMIIOHEHTOB.

2. B mosre Comment Bei6upaem 13 BBITAA0IIIe-
ro criucka Hannucoh «=ValyeSCH», xoTopast 03-
Ha4aeT, 4TO Ha cxeMe OyZieT 0TOOpasKaThCst 3Ha-
YeHue IIPUBEICHHOTO [IapaMeTpa, 1 yCTaHaB-
smBaeM 3Ha4oK Visible. B nanrOM mose MOxHO
0CTaBUTH JIF000I mosICHsIoIMiT TekcT. Ho pe-
KOMeHI[YeM II0JIb30BATHCA CIICITUAJIbHBIMMU I1a-
paMeTpamu.

3. [Tapametp Description ucronbs3yercst TOIbKO
[PY [TOMCKE KOMIIOHEHTOB 110 6UOIHOTeKe, OH
0TOOpaKACTCSI B OT/IETBHOM CTONIOIIE (YTO 1103~
BOJIsIET OOJIErdUTh MMOUCK), @ TAKKe 1pu Gop-
mupoBauuu Report. Tak kak ofHOMY KOMITO-
HEHTY, HMEIOIIEMY OJHO H306pakeHHe, MO~
JKeT MPUHAUIEKATh HECKOIbKO (DU3HIECKUX
Part, B JaHHOM 110JI€ BBefieM IIPOCTO «P
TOP IBYXBBIBOIHOM».

4. B noznte Type Boibupaem suadenne Standard,
O3Havalollee, YTO JaHHBIM KOMIIOHEHT NMeeT
COOTBETCTBYIOLIHIT eMy dusudeckuii Part u Oy-
IeT BHECEH B IIePeUeHb DJIeMEHTOB.

5. B moxte Physical Component naxonurcs Ha-
3BaHME KOMITOHEHTA, I10]] KOTOPBIM OH XPaHHUT-
cs1 B 6u6moTexe. Ero u3MeHsITh CIemyeT Tob-
KO B TOM Cnyqae, €CJIM BbI XOTUTE USMEHHUTH
Ha3BaHUe 9TOTO KOMIIOHEHTa B GuOIIHOTEKe.

6. B mone Graphical ycranasnusaem 3Hagok Lock
Pins u cuumaem sHauku Show All Pins On
Sheet u Local Color: nx moxHO 6yner usme-
HHTb, €CJIH TIOHATOOUTCS, YoKe B CXeMHOM pe-
IaKTope.

7. B mone Parameters for ... MbI BUiIM TpH mapa-
MeTpa, YCTaHOBJICHHBIE [I0 YMOJTIaHHIO. Bee omu
HaM He HY)KHBI [UIs1 OTOOpa)KeHHUS Ha CXeMe,
u rajiodKy okoso Visible ciienyer cusrp. Tak kak
MBI He 3HaeM ellle Hi HOMUHAJIa KOMIIOHEHTa,
HU €r0 MapKUPOBKY, 3HATEHHsI BCEX ITapaMeT-
POB CIIeflyeT yKasaTh, Harmpumep «*». [lomomHu-
TeJILHO MOXKeTe I0OABUTH [TapaMeTPhl, OIIICHI-
BAIOIIIUe, HAITPUMeED, IPeleIbHOe HAIIPSDKEHNME,
TOYHOCTH, TEMIIEpPaTypHbI K09 duIueHt,
CCBUIKY HA OIIMCAHUE, XapaKTepPHBbIe JUIS CO3/a-
BAeMOTO KOMIIOHEHTa. MOJKHO CeIaTh UX BH-
JUMBIMU Ha CXE€M€ NN CKPBITBIMU.

8. B mose Models for ... MOXHO HONKITIOUUTD HIIH
yHaIuTh Mozeu. Hac B JaHHBIN MOMEHT UH-
TepecyeT Toabko Footprint. OnHoMy KomIIO-
HEHTY MOKHO Ha3HA4HTh HeckosbKo Footprint.
HpI/I OTOM B CXEMHOM PENAKTOPE MOABUTCA
BO3MO)KHOCTB UX BBIOOpA.

9. Haxas kuonky Edit Pins MOXHO IepeitTi B OK-
HO pepakrrposanus Pins kommonenra. Opa-
KO 9THM JIy4IIIe T0JIb30BAThCs YoKe IIpu chop-
MHPOBAHHOM N300paKeHNM KOMIIOHeHTa. Pac-
CMOTpeHIe 9TOTO OKHa Oy/ieT IPUBENEHO HIDKE.

4. PenakTop KOMIOHEHTa
ITepeiineM Ha IOJIe OTKPBITOrO KOMIIOHEHTA.

Omno moka mycroe.



Папа
Underline

Папа
Note
Marked set by Папа

Пранович
Note
Заменить: "Резистор двухвыводной"
на:            "Resistor,2 Pin"


C nomombio komasy Place Pin, Place Line
u 1. 11. manenu Utilities cosnanum nsobpaskenne
pe3ucTopa B COOTBETCTBUU C TPeGOBAHUAMU
T'OCT. EnnHcTBeHHAsT peKOMEeH/IAIST — C/IeIaTh
puBs3Ky Pin B ceTke 100 mil, 4To He IpoTHBO-
peaut tpebosanusmu [OCT, HO oberaut mpu-
MEHEHUE I[pYFI/IX JJIEMEHTOB U3 CTAHIAPTHBIX
6ubIIoTeK, a TAKOKe Iepefady JaHHBIX B IPyTHe
[IPUIOKEHHS, KOTOPBIE TIOIIEPKUBAIOT TOIBKO
JIOVIMOBYIO MeTpPHKY. Boiienus Pin u HaxkaB Kiia-
Buiy Tab Ha KTaBHaType, OTKpbIBaeM oKHO Pin
Property. 3anonaenue cBoiicTs Pin 06p19HO
He BBI3bIBAeT 3aTpynHeHNH (puc. 4).
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Ouide  [HoSymid ¥ e
VHOL Pasamebers
Delondl Vahie |
Fomal Typs |
Unigeld  [DRTRE

[ ox J[ coen |

Puc. 4. Bug okna Pin Property

Jliist BBOJIa KOMIIOHEHTOB, COZIEPIKAIIINX 1Ba
u 6oJiee He3aBUCUMBIX JacTell (3T, KaK Impa-
BIUIO, JIOTHYECKHUE JIEMEHTBI M1 KOMIIOHEH -
TBI C 6OJIBIIIUM YUCJIOM IHUHOB, paszneneHHbIe
Ha GpyHKIMOHANBHBIE MOLY/IN), UCIOIb3YET-
cst komanga Add component part Ha nanenu
Utilities.

JIJIs1 OfHOTO KOMITOHEHTa MOJKHO C/IeJIaTh He-
CKOJIBKO JIbTePHATHBHBIX n300paxenuit. Cre-
JIaeM [UISL HAIllero KOMIIOHEHTa BTOpoe n306pa-
JKeHHe, ¢ 0003HaIeHIeM, HAIIPIMeP, MOIITHOCTH.
BoigenumM n306parkeHe HAIllero KOMIOHEHTa
1 CKOIIIpyeM ero B 6ycep, IpU OMOII[M KOMaH-
net Add a display ma manenu Utilities otkpoem
OKHO pelaKTUPOBaHUs aIbTePHATHBHOIO H300-
PakeHIsT, BCTABUM n306pakeHue u3 Oydepa 1 0T-
penaKkTupyem ero, BHecst rpaduaeckoe 0003Ha-
YeHUe MOIIHOCTH.

C OffHIM KOMITOHEHTOM MOJKeT ObITh COOTHE-
CEHO HECKOJIBKO HAMMEHOBAHUIT M3IeINI, HAIIPH-
Mep, 1 Harrero pesucropa R_Gost cormocraBum
psan pesuctopos kak R1206, R0805 u 1. m. [lna
aTOoro ucrnonnayercst komanga Add oxma Aliases
Ha nanenu SCH Library.

AHaJIOTHYIHBIM 06Pa3oM CO3TALUM U OCTalIb-
Hble KOMIIOHEHTbI, KOTOPbIe TOHATOOATCS ISt
cxeMbl. OTpeIaKTUPOBAB 3JIEMEHT B OHOIHOTe-
Ke, BaM He HY)XXHO GyZeT AeaTh 9TO AJIS CIIeNy-
IOIIIETO IIPOEKTA.

ITpu co3nanuy u306pakeHHit KOMIIOHEHTOB
crteryeT CoOIIIOMIaTh P IOJIE3HBIX COBETOB, 4TO-
651 N30EKaTh HEKOTOPBIX HEJIOPasyMeHHIA, KOTO-
pere MOFYT BO3HI/IKHYTB BITIOCJIIEACTBUU.

1. IIpu BBOAE HOBBIX ITAPAMETPOB JyUIIle KO-

POBaTh UX U3 yIKe CYIIeCTBYIOIINX KOMIIOHEH-

TOB, 3TO CHIKAET BBOJL PA3JINYHBIX 110 HAIIU-

CaHUIO TAPAMETPOB, HECYIIIUX OFHY (DYHKI[H-
OHAJIBHYIO HAaIIPABICHHOCTb.

2. JIiobast Hapnuch (Harmpumep, GyHKIHOHAIb-
HOe Ha3HaYeHHe MUKPOCXeMBI), IpefHa3Ha-
JeHHas UL PelaKTHPOBAHHUS B CXeMe, IOJDK-
Ha OBITH BBeJIeHa KaK Iapamerp.

3. Ilpu npuMeHeHNY 3aKpaIeHHbIX Guryp (mpsi-
MOYTOJIbHIKOB, OBAJIOB 1 T. II.) TIOCTIEAHIM Jieii-
CTBHEM JIOJDKeH OBITh HX IePeBOJ] Ha HIDKHUI
cioit komannoii Edit\Move\Send to Back. Oto
II03BOJIUT TOXKIECTBEHHO IIePefaTh N300pasKe-
Hue cxembl B PDF-opmar.

5. I3MeHeHMe ITapaMeTpoB, He 0TOOpaskaeMbIX
B peaKTope
Eciu BBI pelakTHPOBAIU KOMIIOHEHT, B3SIThII

13 Ipyroit OUOIHOTEKH, BO3HUKAET HEOOXOIUMOCTh

U3MeHeHNsI TaKUX ero TTapaMeTpoB, Kak Designator

u Comment, /151 TOro 9TOOBI He [IPABUTH UX IO~

TOM B cxeMe. B pelakTope KOMIIOHEHTOB 3T /iBa

IapaMeTpa He 0TOOPAKAIOTCS, IOITOMY UX Pefjak-

THUPOBAHIE HHOT/IA BBI3BIBAET CJIO’KHOCTD. PelnTh

9Ty NIPOOJIEMY MOJKHO CJIETYIOIIIM 06Pa3oM.

1. BeisbiBaem manens SCHLib List.

2. YcTaHaBIMBAaEeM PEKUMBL: PeaKTUPOBAaHUS
Edit; Boinenerus Bcex amementos all object st
TEKYII[er0 KOMIIOHEHTA HJIU BCeX KOMIIOHEH-
TOB OTKPBITHIX 6u6OTEK; BKIIogaeM all types
of object.

3. Boibupaem B cronb1ie Hy)KHbIE HaM IIapaMer-
per, HanpumMep Designator, ocie Tero B coot-
BETCTBUHY C TIPEJBIYIIINM IYHKTOM BbIOUpa-
eM pexuM Bbinestenus selected object.

4. TIocse 3TOr0 B COOTBETCTBYIONIUX CTOIOIIAX
u3MeHseM mapamerpsl Designator.
AHAJIOTUYHO MOKHO IIPaBHUTH He TOJIBKO 3TH,

HO U JIPYTHe ITapaMeTpsl JII0ObIX 00bEKTOB KOM-

IIOHEHTA, BCEX KOMIIOHEHTOB IIPOEKTA UJIN OT-

KPBITBIX IOKYMEHTOB.

Int Library
Jly1st TOro 9T06BI CO3IATh HHTETPAIBHYIO OHO-

JIHOTEKY, CONEPIKAILYIO HeCKOIbKO 6H6IHOTEK

CXeMHBIX H300pa’kKeHHH, KOPITYCOB U UX MOJie-

J1evt, 00beIMHEHHBIX B OHOM [POEKTE, UCIIOJIb-

3yercst komanza Project\Compile.... Kax pasBu-

J10, 00BeINHEHHIO TIO/IBEPIalOTCs IPOBEPEHHBIE

6ubsmorexu. MIHTerpasibHy10 6UOIMOTEKY BbI MO-

JKeTe MIPOUHCTAINPOBATh M MCIIOIB30BATh TaK

Ke, KaK ¥ THIUBUIyaIbHbIe OMOINOTEKH. 3arIoM-

HITe, TIePEHOC N3MEHEHUIT OTPeJAKTHPOBAHHBIX

9JIEMEHTOB IIPOU3BOJUTCS TOIBKO IIOCIIE OIIepa-

uu Project\Recompile....

MNMeuyaTHbie NnAThI

CxeMHbIii pegakTop
(AP0109 Schematic Editing Essentials)

Cosdanue nucma 1o6oii cxemol 6 npoexme

ITpuCTyNHUM HEIOCPeNCTBEHHO K CO3TaHIIO
CXEMBI.

AHAJIOrMYHO IIpeNbIIYILeMy Pa3ierny CO3IAIUM:
e nossiil mpoekT PCB Project mox mmenem

Example u coxpaHUM €ro B IUPEKTOPHUH

.\Altium\Project\Example;
® HOBBII JOKYMeHT B mpoekre Example_1 tuma

Advanced Schematic ascii 1 coxpanum ero

B mupexropuu ..\Altium\Project\Example.

XO0TsI 3Ty OIlepalIHIO MOKHO IIPOU3BECTH U [0~
IpyroMy: Ha’kaB IPaBYIO KHOIIKY MBIIIIY, HAXO-
ISICh B COOTBETCTBYIOLIEM IpoekTe. IIpu atom
OTKpOETCSI 3aTOTOBKA cxeMbI co BcrpoerHoi Title.
BrI Bcerma Ha 060# CTaUM PellaKTHPOBAHIL
TOKYMEHTa MOKeTe USMEHUTD WK yIAJIUTh Title,
4TOOBI CXeMa BXOJHIA Ha HY)KHBII TUIIOpPa3Mep,
xomanpoit Design\Template\Set Template File
Name, a Taxke 3anoyHUTH Bee nois Title B co-
OTBETCTBHH C CO3[jaBaeMOIl CXeMOI1 Ha BKJIA[IKe
Design/Document Option, aHaJIOTITIHO KaK BBO-
nunu npu cosganuu Title. HyxHo BBecTH 06-
IIIMe TIOJIS UL BCEX JILCTOB U 3aaTh 3HAUCHIE
Project\Project Option\Parameters.

Hrax, mpaKTHIecKd BCe TOTOBO K CO3J[AHHIO Ca-
MO CXEMBI.

Brnecenue 6 npoexm snemenmo6 cxemot

B xagectBe mpumepa coznagum cxemy DC/DC
peobpagoBaresws, B3ATyIo u3 DataSheet LM5008
(www.national.com) (puc. 5).

Bce 06beKTHI Ha CXeMe IeJIATCS Ha IBe IPYII-
IbL: rpadpuaecKye 1 SJIeKTPHIECKHe.

[list pasmertieHnst rpadpuaeckux 0ObeKTOB (JIi-
HUI, IyT, TEKCTA U T. II.) UCIOIB3YIOT IAHEIb
Utilities. [l pa3MeltieHus 9IeKTPUIECKIX 00D-
eKTOB (9JIeKTPUUECKUX CBsI3eil, HaHMEeHOBAaHUI
IIeTIeil WIN TPYIII Iielleil, KOMIIOHEHTOB U T. IL.)
UCTIONB3YIOT naHenb Wiring.

OCHOBHBIM 00bEKTOM SIBJIAIOTCS OHOIHOTEd~
Hble KOMIIOHEHTHI. BHavYasIe monpiTaeMcst HauTh
UX B 6uOIHOTeKaX, IOCTABIEHHBIX C IIPUIOXKe-
uueM Altium Designer. Tax kak pa6ota ¢ 6u6u-
OTeKaMH SIBJIIETCS IOCTOSIHHOI, JKeJIaTeIbHO,
9TOOBI OHH OBUIH BCeInia 11071 pyKoit. i aToro
JTydIlle TOMeCTHTD IaHesb Library na Beimiisisa-
omyto Workspace Panels. OtkpbiBaeM KoMaH-
moit Access Panels\System\Library mnanens
Library u nepemeraem ee, CKakeM, Ha IIPaByIo

12-95V
Input Vin
1L 8
C1 C5
1,0 pF 0.1uF
(I,
<>~ Ron [ 357k
Ron/SD LM5008
6
o——
Rev
SHUTDOWN
3
Re
267k RTN
4

Puc. 5. Mpototnn cxembl
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CTOPOHY U JieJIaeM BBIILIbIBAIONIEl (3Ha4oK Bl ).
ITocre atoro maunens Library nerko Bbi3BaTs Ha-
JKaTHeM COOTBeTCTBYIoLIert Hazmuch Ha Workspace
Panels.

Teneps monpobyem Haiitu aneMenT LM5008
B CyIecTBYlomIelt 6ubnuoreke. [ 9TOro Ha rma-
Hein Library masxumaem kxonxy Search. B mo-
siBuBIeMcs okHe Library Search numem nassa-
HI€ HAIIIeT0 KOMIIOHEHTA, U TaK KaK MbI 3HAeM,
KaKasi KOMIIaHHSI ero BbIIYCKAeT, CTABUM T'aji0q-
Ky okoJjio Library on patch u Bei6upaem nupex-
TOPHIO IIPOU3BOIUTEIISL. DTO JKeIATeIbHO CHeNaTh
JIJIST COKpAIL[eHHs] BpeMeHH [OKCKa, TaK Kak O16-
JIMOTEK OYeHb MHOTO ¥ TIOUCK 110 BCeM OO0~
TeKaM 3aHUMaeT GOJIBIIION ITePHOJ] BpeMeHH. 3Hast
onucanue 6u6INOTEK, MOXKHO ell[e COKPATUTh
BpeMs, 3a1aB MacKy moucka 1o ¢aitinam File
Mask, Ho 970 yyxe mmnee. [Tonck mpoiineT u Tak
6s1cTpo. IToce wero HaskumaeM KHOTIKY Search.

Harur mowck okasaicst 6esycrentabiM. B atom
CITy4ae ecTh HeCKOJIBKO IPOJOJKEHUIL:
® [IpOM3BECTH HOUCK B MIHTepHeTe Ha caiiTe po-

M3BOJMTEINSI MEKPOCXEMBI MJIN padpaboTdnka

OprIoKeHnss www.altium.com;
® [IPOM3BECTH ITOUCK [0 AHAJTIOTaM IPYTHX [PO-

M3BOJIUTEJICH;
® BBIOPATh U BCTABUTD IIPOCTHIE QJIEMEHTHI U3

manenu Utilities;
® C03/1aTh KOMIIOHEHT CAMOMY.

[epsbiit crocob mowsiten. U ecu Haimere Tam
HY)KHYIO OUOIHOTEKY, CKOLIUPYIITE ee B COOTBET-
CTBYIOLIYIO IUPEKTOPUIO WK CO3MAHTe /11 HOBO-
TO TIPOU3BOJUTEIIS CBOKO IUPEKTOPHIO. Bo BTOpoM
CITydae 3ajiaiiTe IOUCK, HAIIPHMeEP, IO YaCTH TeKC-
Ta 5008 1 110 Beelt KopHeBoi upextopuu Library.
[Touck 3aHSUI CYIIECTBEHHO 0OJIbIle BpEMEHU
u HY}KHI)IX HaM KOMIIOHCHTOB HE J1aJ1. He crour ot-
YaMBAThCSL, Y HAC €CTh TpeTHii crioco6. 1 oH Bo MHO-
TUX CTy4dasx u Oyzner ocHoBHbIM. Ho Ha HeM ocTa-
HOBUMCSI 9y Th HIDKE. A TI0Ka aHAJIOTUYHBIM CII0-
€060M ITOUIIEM PE3UCTOPBI U KOHIEHCATOPHI 110
Ha3BaHMUIO 1206. TaKuX J1eMEHTOB Oy/eT HAil/IeHO
HECKOJIBKO, HO, KaK [IPABUJIO, OHH HE COOTBETCTBY-
10T TpeboBanusM Hatero TOCT, u ero mporrte cae-
nath camuM. Ho eciu BbI Bee JKe 3aXOTHTe BHECTH
ero B cxeMy, Haxmure KHotKy Place ... Ha maHenu
Library. Tax kak nasHast GH6IHOTEKA He YCTAHOB-
JIeHa, BaM IIPEJJIOKAT ee IIPOMHCTA/UTNPOBATE. DTO
BaM, KOHETHO, PELIIaTh, HO JIyHIle OTKA3aThCsL MHa-
4e B GOJIBIINX IIPOEKTAX BbI TOTEPsieTeCh BO BCEX
MHOTOYHCIIEHHBIX IPOMHCTAUIIPOBAHHBIX O16-
srorexax. JIydiuit coco6, o MHEHHIO aBTOpa,
coszaBaTh 6UOIMOTEKY IS KXKIOTO IIPOEKTA.
W co6cTBeHHbIe OMOIMOTEKN — U3 CO3IAHHbBIX
BaMU XOTb OJUH pa3 WIN CKOIIUPOBAHHBIX U3 1PY-
rux 6u6IMOTEK KOMIIOHEHTOB.

BbiOpath 1 BCTaBUTDH HanOOJIee 9aCTO UCIIONb-
3yeMble dJIeMeHTbI MOKHO 1 13 TtaHesu Utilities —
9TO OIMH U3 IPOCTHIX MeTONOB (puc. 6). U meit-
CTBHUS TaM OYE€BUIHBI U3 pI/ICYHKa. ITocTtaBum

Puc. 6. Bun anemeHTOB HA CXEMe M BCTABKA MX
yepes nawens Utilities

CocTraBuM CXeMy Ha OCHOBE CO3[JAHHBIX HAMH
aneMeHTOB. [IponHCTaIIIPyeM 6HOIOTEKY ISt
BCEX IIPOEKTOB, KOTOPBIE MBI pa3paboTaeM I103-
ske (manens Library, xnonka Library u mocraBum
ee 11epBoii B crrucke (puc. 7). Moskere cpasy yc-
TAHOBUTD (MJIM YAIUTh) U Apyrue OUOIHOTEKH,
BIIOC/IE/ICTBHY CO3JAHHBIC BAMMU MM [IOCTABIIS-
eMbIe C TPHIIOKEHHEM.

a8
|RCL_GOST.Schiib |

Avallable Libraries

RCL_GOST.Schlb E:
IPC:5M.782 non.PCB E:

Puc. 7. Ycranoska 6ubnmnotek

I06aBUTH KOMIIOHEHTHI Ha CXEME MOKHO CJle-

IYIOIUMH CII0CO6aMu:

o 113 maeu SCH Lib, BbIe B KOMIIOHEHT U Ha-
»kaB KHOIIKY Place. [Ipu aTom 06a mokymeHTa,
6ub1MoTeKa U CXeMa IOJKHBI OBITh OTKPBITHI;

e u3 manenu Library Boinenenunem u «meperac-
KMBAHUEM» HA CXeMY HY)XHBIX KOMIIOHEHTOB
U3 YCTaHOBJIEHHBIX OUOITHOTEK;

e HerocpencTBeHHO u3 cxembl Place\Part miu
manenu Utilities kuonka Place Part gaer no-
CTYII K HEJIABHO UCIIOTB30BAHHBIM KOMIIOHEH-
TaM, KO BceM KOMIIOHEHTaM YCTaHOBJIEHHBIX
6u6IMOTeK, K IOUCKY KOMIIOHEHTOB B JTIOOBIX
61OIMOTEKAX;

® KOIMPOBaHMEM KOMIIOHEHTA, YKe HMEIOIIIEero-
s Ha cxeMe (IOCTaTOIHO IIPH BBIIEIEHUH dJIe-
MEHTa MBIIIKO HakaTh KHONKY Shift u «ire-
PeTaInTL» KOIHUIO B HY’KHOE MECTO).
PasmernieHne Ha cxeme IPYTux rpadudecKux

1 3JIEKTPUYECKIX 0OBEKTOB [IJIst HAIIIei POCTOM

CXeMbl He IOJDKHO BBI3BIBATD 3aTPYIHEHMUIL.
Hob6abnenue unu usmernenue ampuoymob
KomnonenmoB na cxeme
BBecTy Wi M3MEHUTD B CXeMe HaJIIICH, OTHO-

CAILIHIECS K KOHKPETHOMY 9JIEeMEHTY, MOYKHO BBI-

Parameter Editor Options

Inchade Parameters Dwned By
Parts
[CJPins

[ Sheet Symboks
[ Documents

] Mets Parameters Sets]
[Models  [Pusts

That Meet the Following Crileria
plohece s e
Dthes Options

[ Exchade System Parametess [ | Selected Objects Only

Puc. 8. Okto Parameter Manager

JIEJIUB €T0 M He OTITyCKasi KHOIIKY MBIIIKH Ha)KaTh
Tab. B mosiBUBIIIEMCsI OKHE BBOIUM HJIN IPABHM
HeoOXonuMBbIe aTprOyTsI (Hampumep, ValueSCH —
L7151 OTOOPaKEHNUSI Ha CXeMe HOMHHAJIA KOMIIO-
HenTa). OJHAKO TaKOII METOJ XOPOLII [T Y3Ke CO-
3IAHHOM CXeMBI, B KOTOPYIO HY>KHO BBECTH TOJIb-
KO HEKOTOPbIEe KOPPEKTHBBI, WIH [JISI O4eHb IIPO-
CTHIX cXeM. J[J1s1 BHOBb CO3[]AHHOI CXeMBI IIPOILI[e
UCI0s630BaTh Komaujty Tools/Parameter Manager.

B mossBuBIIIEMCST OKHE YCTaHOBUTE I'aJIOYKU,
KaK II0Ka3aHo Ha PHC. 9, TaKk KaKk MbI Oy/eM mpa-
BUTb TOJIBKO Te TAPaMeTPbl, YTO IPHHAJIEKAT
xomroHeHTy (Part), BBefleHHbIe HAMH, U HAKH-
maem OK.

B naunoi#1 TabnuIe HAXOAUTCS TPU 00JIACTH:
o pH(bOPMAIHOHHASI — yKa3bIBAeTCsI OO1IIee Trc-

JI0 KOMIIOHEHTOB U IIPUBOMUTCS CIIUCOK TUIA

00beKTa, €ro HaXOXKIeHHUE B IIPOEKTE U MO3H-

I[IMOHHBIIT HOMep. DTa 0671aCTh HEIOCTYIIHA JJIsl

penaKTHPOBaHMUS;

e System parameters — CHCTeMHBIE TTapaMeT-
PbL (Sape3epBI/IpOBaHHbIe HAMMEHOBAHU S JIs1
BBOJIa MOJIeJIel, OIIMCAHUH, CCBITOK U T. IL.).
CucreMHbIe TapaMeTpbl MOKHO H3MEHUTH,
HO He Y/IaJINTh;

e User parameters — IT0Jb30BaTEJIbCKIE Hapa-
METpBI, KOTOPbIE MOTYT OBITh JOOABIIEHBI, Y/Ia-
JICHBI, U3MCHECHBI.

Kak npaBuio, HaqHHAIOIIYE TOJIb30BATEIIN YoKe
IIPY CO3TAHUU OHOIMOTEIHBIX AIEMEHTOB CO3/Ia-
10T MHOYKECTBO I0JIb30BATEIbCKUX ITAPAMETPOB,
IyOIUPYIOIINX IPYT PYTa WK He HECYIIUX UH-
opmariun. Iyist TOro 9TOOBI YIAIUTD CTOTOIBI
C ITapaMeTpaMu, KOTOPbI€ MbI HE 6YI[€M HCIIOJIb-
30BaTh, HY)KHO CTOJIOCL] BHIIEIUTH U BOCIIOIb30-
BaThCsl KOHTEKCTHBIM MEHIO IJIsI YA IeHUs WU
penaxtrpoBaHus. Tak ske MOKHO U JOOABUTh HO-
BbI€, WIIN IIEPENMEHOBATh CTapble. [IJIs H3MeHe-
HUSI ITapaMeTpa HY’KHO BBIIETIUTD OfIHY SYCHKY
MW JUAIIA30H Sd49€€K U BBECTHU UJIUX BCTABUTH

Parameter Table Editor For Project [Example.Prifch]
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ipti..| Footpent | Liwaey Name| Librory el [P [5...[5.1T... © | MakPCE | VakueBOM

| Uses Parameters
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- CASI2181 Example SCH CAP_Gost
- CAS32191 Example.SCH CAP_Gost

C OTOM ITaHeIU 3arOTOBKH PE3UCTOPA, KOHJIEHCa- SitemPocanelees. 0 | UserPasamstors B =
. bti. [Docu.. |/ |Co|Co. | Descr [Fo..|Lb.|Li [PC.|Sig. |51 |Tile |MakP. |VakieBOM |VohueSCH |
TOpPA ¥ Ha JIUCT Hamlel cxembl. OfHAKO II0 YMOJI- b P Exarnple, A1 357K Stan Resisor AZ0) ExamPes.  Aes AESI Pes, Vichay CROW1206357F ¥ 357k
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£ >
HOBBIE MOXXHO, OTKpEIB 0KHO DXP\Customs\
e i 5eiectos || Remove Cotmme.. | pddCobam. | [ Accept Changes (Crese £CO) | cancl |
Utilities i oTpenaxtupoBsas cTpoxy Parameters

COOTBETCTBYIOILIETO 3HAYKA. OnHako fieaiire 370,
TOJIBKO TYBCTBYS ce0s1 OTIBITHBIM II0JIb30BATEJIEM.

Puc. 9. OxHo Parameter Table Editor For Project. [Jo u nocne pegaktposaxms napametpos
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Puc. 10. AsTomatyeckoe 3aA0HNE NO3ULMOHHBIX HOMEPOB KOMMOHEHTOB B CXEMe

L1

o Shutdown - o 0,01pF; 50V220pH
6 Ron/SDSW ! ; RS +10V1 @)
o129 357k 8 Vy  BST 24(34”_{ 301k f] 20E +0V
L % EZ li? Ve P8I R4 G5 1o
O—‘ T T gl 1,0k |
267k LM5008 —| oND[—O

1,0uF; 100V 0,1uF; 100V 0,1uF; 50V
Puc. 11. Mpumep cxembl

MURA110T3 1,0uF; 100V Jf‘

n3 6ydepa o6Mena Tpebyemoe 3Hatenue. [Tocae

BCeX U3MEHEHUI CUHUM TpeyFOJ’IbHHKOM 6YILYT

0603HaYeHBI H3MEHEHHbIE IIapaMeTPbl, 3HAKOM

«+» — BBeJIeHHbIE BIEPBbIE VI KOMIIOHEHTA.

151 TOro 9TOGBI IPUHATH H3MEHEHNUST Ha)KMUTE

kHonKy Accept Changes (Create ECO) (dopmu-

pyer daitn BHeceHus n3MeHeHuit), 3atem Validate

Changes (111 IpoBepKU BO3MOXKHOCTH BBIIIOJ-

Henus fieiicTBrii) U kHOKy Execute Changes (re-

[IOCPEICTBEHHbIII BBOJ, H3MEHEHUII B CXeMy).
ITpucBoenue nosuyuonnvix Homepob
KOMNOHEHMAM cXembl
ITocrte pasMmertieHust BceX 0OBEKTOB CXeMBI CHa-

Jaja IPOHyMepyeM 3IeMeHTHI. [l 9ToTo uc-

nonb3yem komanny Tools/Annotate (AP0109

Schematic Editing Essentials.pdf).

B nostBUBIIIEMCsT OKHe 3a1aeTCst:

e Order of processing — BBIOOp HampaBIeHNUsI
aBTOMATHIECKOTO IIPICBOCHHS MO3UIIHOHHBIX
HOMepoB (puc. 10);

e Matching Option — IOpsIIOK IPyIINPOBAHLST
B OJUH KOPIIYC IE€TePOreHHBIX IJIEMEHTOB.
ITpu 5TOM MOKHO 3a/1aBaTh IOIIOJHHUTEIIbHBIE yC-
JIOBISL JIJIS1 TPYIIIIMPOBAHIST: IO 3a[JaHHbIM JIFIC-
TaM U 110 33[JaHHBIM ITapaMeTpaM KOMIIOHEHTOB;

e Schematic Sheet To Annotate — Bb160p KOM-
IIOHEHTOB JIICTOB CXeM [l aHHOTALINI, B TOM
qucie:

— Schematic Sheet — BrIGOp JHCTOB CXeM ISt

AHHOTAIUN;

— Annotation Scope — BbI00p KOMIIOHEHTOB

B JIUCTE JIsl aHHOTAIIUH;

— Order — 3ajjaHye HOMepa JIKCTA [l MHO-
TOJIUCTOBBIX CXEM;

Start Index — 3aganne HavYaILHOTO HOMe-
pa ULt HyMeparny;

— Suffix — no6asnenue cyddukca npu Hyme-

panuu;

— Reset ... — cOpoc Bcex MO3UIUOHHBIX HO-

MEpPOB MJIU TOJIBKO 1yOIMKATOB.

Bri6upaeM HeOOXOIUMBIE YCIOBHS U HAKUMA-
em xuonky Update Change List (hopmupyer mox-
TOTOBKY K H3MEHEHHIO).

Ha cxeme pemakTHpyeM IOJIOKEHUS BCeX
HaIUCE TaK, 4T0 OB OHU He MeIla ApyT
ApYTY.

B pesynbraTe monyuum cxemy, Kak IIOKa3aHO
Ha puc. 11, KOTopas COOTBETCTBYET UCXOJHOM.
MBI He CTapaInuch MOTHOCTHIO YIOBIETBOPUTD
BceM TpeboBanusiM [OCT, Tak Kak CTPeMHUJINCH
MUHUMU3HPOBATH Pa3MepPhl CXeMBbI — JUIs )KYP-
HaJIbHOTO BapHUaHTA.

Buvi6op u usmenenue modenu

Footprint-komnonenma

Korpma cosnaBanu 6UOIHOTEKY, MBI ellle He
3HAJIM, KaKue KopIryca OyyT ©UMeTh HaIlll KOM-

o 1,10V
(=4 01w t00/

CAP_Gosl

=] 10uI0V  CASIIE CAP_Goat
o LMSI0E  MSOP [R5 MO-11 LMSO0S
K Pin_DImm P_Bow
K12 Pin_Drimm P_Gost
K13 Pin_Dlmen P_Gos

| Foolpent Nare. Cument. PCB Linwy FourdIn.
[ [=Fi & Ary Mok Vakoated
1 Examgle_1 SchDex
xample_1.SchDoc || | =]
(LB e A Biemove e Yk

1 Exaple_1 SchDex.
1 Enample_1. Schoc
1 Example_1 Schioc
1 Exampie_1 Schec 3

View and Edit Foatprints
| [1 Footprnt fot C3 1 Selected)

Puc. 12. OkHo Tools/Footprint Manager
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MNMeuyaTHbie NnAThI

IIOHeHTHI (0COOEHHO 9TO KACAETCs PE3HCTOPOB,
KOH[IEHCATOPOB) U MOAKIIOUMIHN TOIBKO CaMble
pacmpocTpaHeHHble Kopiryca. Hacrano Bpemst
OTIPENENUTHCS C ITUM JJISI CO3[AHHOI CXEMBI.
Borizem B cBoiicTBa komiorerTa. Beibop Footprint
IIPOU3BOJMTCS B BBIIIAZIAIOIEM MeHIO Name OK-
Ha Model for.... B crucke mpucyTCTBYIOT TOND-
xo Te Footprint, koTopble MbI OIpefeniiu B 616~
JIMOTEeYHOM 3JteMeHTe. ECiti Hac OH He ycTpauBa-
eT, ero MOJKHO YIUIUTh WA Ha3HAYUTh HOBBII
(xuormka Edit). DTo BecbMma mpuMedaTesbHO, TaK
KaK He HY’KHO IIPUBSI3bIBATHCS K MOJIEIISIM, CO37Ia-
Bas OUOINOTEK SIMO 3a/IaBaTh UX B CXEME.

Opnnako ecm/l@no npasuth Footprint s
60JIBIIIOTO YHCIIA JJIEMEHTOB CXeMBbI, JIydIlie BOC-
110J1630BaThCs1 KoMaHyioit Tools/Footprint Manager
(puc. 12). OgHaKo Hepen 3THM CJIEIyeT YCTaHO-
BUTH Bce 6ubnnorexu Footprint, koTopsie MbI
6y/ieM UCIOIb30BaTh.

Wraxk, nias kongercaropos Cl u C2 310 THIO-
pasmep 4532. BrifenseM IBe CTPOYKU C 9TUMU
KOMIIOHEHTaMHU, HakuMmaeM KHonKy ADD u nipo-
usBoauM nouck Footprint ¢ umenem «4532».
[Touck oOHapyXuBaeT HecKoIbKO Footprint co-
IepsKallluX B Ha3BaHUHM «4532». Boibupaem ToT,
KOTOPBIif HAXONUTCS B CTAHAPTHOM 6ubIMOTeKe.
Ecnu Footprint HaitfieH, ero n3o0pakeHue cpasy
HIOSIBJIIETCSI B COOTBETCTBYIOIEM OKHE. AHAJIO-
TUYHO MOCTYIIAeM C OCTAIbHBIMU KOMIIOHEHTA~
mu. [Tocie mopkmodgenns Footprint Bce roToBo
K cosmanuio PCB.

3abepuenue popmupobanus cxemot

CunTaeM, 9TO Hallla cXeMa 3aBepliieHa. Terneppb
HEe0OXOINMO ee CKOMITMIIMPOBATh. JIJIs 3TOTO HC-
non3yercs komauaa Project\Compile.... Mox-
HO CKOMIIMUINPOBATh TOJIBKO aKTUBHBIN JOKY -
MEHT UM JJII MHOTOJIMCTOBBIX CXEM — BECH IIPO-
exT. [Tocsie KOMIIMIAIUY NIPOEKTa B IaHENN
System:Messages npy HATMIUU OIIHOOK IIOSBUT-
s coo0IIIeHNE 0 HUX. B HallleM ciydae cxema He
cozepsKuT OIMOOK, U raHenb Messages mycTast.
JI7151 TOTO 9TO OBI HOJMYYUTH OIINOKY, TOCTABbTE
Ha OfHY IIeTIb, HarpuMep, Shutdown, emre ogus
«Net name» = «1». Ml B maHHO# aHeIN BO3HUK-
Hert coobrrenue (puc. 13).

Puc. 13. Maxenn Messages u Compile Error

BHUMareIbHO OTHECHTECH KO BCEM COOOIIIEHHU-
AM TIaHesn Messages 1 yCTpaHANTe TPUHITUITN-
aybHbIe OIINOKY. [1pH ABOMHOM IIeTYKe 10 CO-
o61ennto nosiisiercss okHo Compile Error ¢ me-
Tanusanyeit coobrenust. [1pu [BOMHOM IiendKe
o cooburenuto Compile Error B ocHOBHOM 110-
JIe OTKPBIBAETCS JOKYMEHT, COAepKAIIUI 3Ty
CCBUIKY, ¥ BBITEJISAIOTCS COOTBETCTBEHHBIN 31~
MEHTBI CXEeMBI, 4 OCTaJIbHbIe MACKUPYIOTCS. DTO
BCe IT03BOJISIET IOCTATOYHO ONEPaTHBHO ITPOAHa-
JIM3UPOBATH BCE COOOIIIEHHSL.

it psina OImu60K JOCTATOYHO CJI0KHO HANTH
npuyrHy. Ho Ha XapakTepHbIX OIIOKaX MBI 0C-
TAHOBUMCS B OTAEIBHOM paafierie. Termeps ske mpu-
CTYINM K Tepefiade naHHbIX B PCB-mipoexr. Wl

IIpodonxenue cnedyem
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HO 3a/1aTh [IAPaMeTPbI IIPOEKTA B IIEJIOM, TaK KaK OT 3TO-
rO 3aBUCST YCJIOBHS Iepefadn TaHHBIX. KoMaHIoM
Project\Project Option oTKpbIBaeM OKHO IIapaMeTPOB
IIpOEKTA. MpbI ocTaBUM BCe YCTAaHOBKU 3aJaHHBIMHU
110 yMosrdau#uio. OIHAKO, IyBCTBYSI Ce0s1 OTBITHBIM I0JIb-
30BaresieM, Bbl MOKeTe HX YCTAHOBHTH II0 BAILIUM Tpe-
6oBanusM. Te M3MEHEHUsI, KOTOpbIE HY)KHO Oy[IeT jie-
JIaTh TIPY CO3IAHUM CIIOKHBIX IPOEKTOB, OYyIyT yKasa-
HBI B COOTBETCTBYIOIINX pasJiesax.

Ha Brurapxe Error Reporting Mo>xHO 3a7aTh IIpoBeie-
HIe KOHTPOJISI HA COOTBETCTBYIOIIIKE IOJIS U CTEIIEHb
om6xu. Yucio napamMmeTpos, 10 KOTOPHIM IIPOBOJIHT-
s TIPOBEPKA, OY€Hb BEJIUKO, U He IMeeT CMbIC/IA UX 371eCh
IPUBOAUTH. B M060M Cirydae HOMHHUTE, YTO JTYUIINI
KOHTPOJIEP — 9TO BBI CAMH.

Ha Bxiranke Connection Matrix ananorndHo 3ajaer-

s IIPOBepKa CXeM Ha IeJIOCTHOCTh CHUTHAJIOB.

Ha Bxiagxax Class Generation 3amaroTcst MeTOIbI 00-
pasosanus xraccoB NET 1 ROOM miist KOMIIOHEHTOB
ua PCB.

Ha Briranke Comparator 3a1afoTcst IpaBmIa HaX0xK-
IeHUs pas3nuauil Mesxxmy cxemoi u PCB.

Er| s project |Ex gl aerpin i () ) - 4M
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Puc. 14. Mpumep 3anonHeHus nonei npu opOPMIEHUU TUTYIBHOTO IUCTA

Ha Bxiamke ECO Generator MO>KHO BKJIIOYUTD WU
orxyounts popmuposanne ECO it oTaenbHbIX KTac-
COB OTJIUYUM.

Ha Bxmagxe Option 3amaroTcst TOPSITOK XpaHEeHHs 10~
KyMEHTOB IIPOEKTa, ITPABIJIA CBSI3M HePAPXIIECKIX CXEM,
a tawke QyHxn SWAP.

Ha Brianke Multi-Channel sajjaercst mopsiox numex
NET u no3uIMOHHBIX HOMEPOB IJIsI HepapXUIeCKUX
U CJIO’KHBIX CXEM.

Brutayka Default Prints — Buzm ToKyMeHTOB U HX Ha-
nosHeHre pu GOPMUPOBAHIH OTIETOB U BHIXOJHBIX
(aitnos. YnoOHast Beib: KOT/Ia BBl HOATOTOBUTE YoKe He
OJIMH TOKYMEHT, TO CMOJKeTe OBICTPO (POPMUPOBATD BbI-
xonHsble (aiiIbL. DTo ke kacaercst 1 BKIanku Search Patch.

Ha Bxiapke Parameters 3agagum mapamerpsl,
ofmue IS BCeX JIMCTOB IpoekTa. Hampumep, Ta-
KM [apaMeTpoM SIBJIsIeTCsI HOMep pa3paboTku
Dec_N = EXAP.EXAMPLE.000.01 33. [Ins PCB mysxHa
TOJIbKO 001m1ast gacTb Dec N, 1 u1st Hee BBOIMM ITapameTp
Dec_N = EXAP.EXAMPLE.001.01. [I;11 Toro 9ro651 06-
II1ast 9aCTh IepeiaBajiach B CXeMY, IPOBEPbTe, YTOOBI
Y KOHKPETHOTO JIUCTa CXeMbI He ObLI IIPOTNCaH co6CT-
Bennbiit mapamerp Dec_N. Kak npasuio, ero 3abbiBaior
yranuts mpu co3ganun TITLE, n on KouyeT n3 cxemer
B cxeMy. Ecint oH ecTb, ero cienyer yganurs.

PCB pepaxrtop
(TUO117 Getting Started with PCB Design)

Jlo6aBuM K mpoekTy HOBBIA PCB-mokymeHT 1 cpasy
COXpaHHM ero mox umeHeM Example.

B Hauase cosmaguM 3arOTOBKY IIPOEKTa, KOTOPast
B JAJIbHENIIIeM MOKET CIIy)KuTb Template Iipu cosgaHuu
HOBBIX PCB-11poexToB.

Cosdanue pamxu

Cosnanum B cinoe, Hanpumep, Mechanical16 pamky,
UIEHTUYHBIMYA METONAMMU, KaK 1 [l CXeMbl. Y4TuTe, 00-
IIMe Ha3BaHUS C PAMKOM U3 CXeMBI MOTYT OBITb aBTO-
MAaTHYeCKH IepelaHbl U3 IPOEKTa Iepes3 ero mapameT-
peL. JIJIs1 9TOTO IIPY BCTaBKe TEKCTa Iepef IapaMeTpoM
craBuTCs TouKa (puc. 14). [lns 3aganust pabodero mosst
(Ha Bech pa3Mep BBIOPAHHOTO HAMU JIUCTA) UCIIOTIb3Y -
te komauny Design\Board Shape\Redefine Board Shape.

IToce 3TOTO ero MOKHO COXPAaHHTDb B KadecTBe
Template B COOTBETCTBYIOLIYIO HAIIKY.

ITepedaua dannvix mesxdy cxemoit

u PCB u co3danue npocmuoix npoexmo6

[epenaga maHHBIX U3 cXeMHOTO penakropa B PCB mpo-
usBonutcs komannoit Design\Update PCB.... Ora xo-
MaHJa HIeHTHYHA UMIIOPTY JAHHBIX B penakrope PCB
u3 Design\Import Change ... 13 ncxonHOro mpoexra

10




(puc. 15). [lyist repenadu M3MeHeHHIA, CleTaHHbIX
B PCB-penakrope B cXeMHBII pefJaKTOP, UCIONb-
3yercst KoManzia Design\ Update Schematic ....
IToxa HaM MOHaKOOSTCS TONBKO IIEPBBIE JBE.
CBA3p MeXy KOMIOHEHTAMHU CXeM IIPOEKTa
n PCB nponsBonnTcs o yHUKaTbHBIM HOMEPaM.
B peSy}IbTaTe MHOTI'OKPAaTHBIX n3MeHEeHU! B cxe-
Me unu PCB, cBA3b MeXy IPOEKTaMHU MOKET
6bITh HapyIieHa. [IJIst H3MEHEeHUsI 3aIaHUs CBSI-
31 M)XKy KoMIIOHeHTaMHu cxeMbl 1 PCB mipu ak-
tuBHOM PCB-moKyMeHTe HCIoNb3yeTcss KOMaH-
na Project\Component Link .... B mepBbix 1yx
KOJIOHKAX yKa3aHbl KOMIIOHEHTHI cxeMbl 1 PCB,
CBA3b MEKJTy KOTOPBIMHU He YCTAaHOBJICHA, CIIPa-
Ba — CBSI3AHHBIE KOMIIOHEHTBL. BBI J1erko Moske-
Te YCTPAaHUTb CBSI3b, BBECTH €€ BPYIHYIO MJIH aB-
TOMATHYeCKH, YKa3aB KPUTEPHUN CBSI3U I10 Tapa-
mertpam (Designator, Comment, Footprint).
Creryer Bcerzia CIeIUTh 3a OTHO3HAYHOCTBIO CBSI-
31, HO IpH JII060I Tepefjade JaHHBIX, eCIU OT-
CYTCTBYET TaKast CBSI3b, Bcera Oy/ieT BbIIAHO IIpe-
IyIpexpaoInee coobIeHue.

U3 cxempr B PCB-mipoexT Bcerna nepemaroTcs
napamerpbl Designator, Comment. YcTaHOBUB
n1s napamerpa Comment 3Ha4eHue, HAIPUMep,
=ValueSCH, MOXHO IiepefiaTh COOTBETCTBYFOLIIHIL
napamerp. s JKeJIalomux UMeTh OTHOBPEMEH-
HO He OJIMH, a HeCKOJIBKO ITapaMeTPOB KOMIIOHEH-
ta B PCB-1mipoekre, npu cozmarnu Footprint cire-
1oBajo 0OABUTH TEKCT, Harpumep, .Designator
nian .Comment ykasaB CJIOW M TapaMeTpEI
mpudTa. OFHAKO pEKOMEHIYeM 9TOT IIPHEM HC-
10J1b30BaTh TOJIBKO YYBCTBYS Ce0s yBepeHHBIM
noab3oBareneM. TeM 6osee, 9T0 OOIBIION HEOO-
XOIMMOCTH B 9TOM HeT.

Konryp 6yuymeﬁ IJTATHI 3a7aeTCs TUHUSIMA
1 OKPY)KHOCTSIMH B ofiHOM u3 ctoes Mechanical,
0671acTh, JOCTYIHAS A7 pa3BoaKu B ciioe Keep
Out. Ecii oHY COBIAIAIOT, MOKHO OTPAaHUIUTh-
cs1 nocyenHUM. HadHeM ¢ mpocToro mpsiMoyToIb-
HOTO KOHTYpa. [lepexmiodenne MeXIy CIOSIMA
MIPOU3BOJUTCS HAKATHEM «*» Ha TOTIOJIHUTENIb-
HOYI KJIABHATYPe WIN Ha)KaTHeM Ha 3aKJIAJKy CO-
OTBETCTBYIOILETO C/10s1. ECITH BBI 9TOTO CJ1051 He BU-
IUTe, BKIIOYNTE ero 13 OKHa «KOHTEKCTHOE MEHIO
\Option\Board layer & colors...» (puc. 16). 3nech
JKe BbI MOYKETE HaCTPOUTB 1[BETA, NOOABUTH CIIOH
u 1. 11. [Tocsie co3manust KOHTYpa IJIaThl CIefyeT
BCEM 3JIEMEHTaM KOHTYPa YCTAaHOBUTB CBOYICTBO
Locked, 9T06bI 136€XaTh CIIyYaitHbIX [IepeMelriie-
HUIT 9JIeMEHTOB KOHTYpa.

Ilepetinem Terepb K KOMITIOHEHTaM. Y HAc IIIaT-
Ka MaJeHbKast. B Heit o6pasoBana oxxa Room oz
nMeHeM Example_l, COBITAJIAIONINM C IMEeHEM
JICTA CXeMBI, TaK KaK MbI HCIIOJIb30BAJIU yCTa~
HOBKH II0 yMOTYaHUIO. UTOOBI HOMECTUTD/ya-
JIUTh KOMIIOHEHTHI BHYTpPb Room, ucrnosnbayiite
xomaHzibl Tools\Component Placement\Arrange
Components Within Room, .. .\Arrange Components
Outside Board. ITepemeriiast Room, MbI iepeme-
II1aeM U Bce KOMITOHeHTHI. HaMm mporte nepeme-
CTUTb 1 U3MeHUTDb popMbl Room 1o pasmepam
6yny1eit maaTel, ceaath s Room onnuio
Room Locked, a 3atem mepemecTuTh BCe KOMIIO-
HeHTHI BHYTpb Room. [Tocie sToro y Hac Bee ane-
MEHTBI CTOSAT, KaK Ha puc. 17. [lyig nonab3osare-
JIel, 3HAKOMBIX emeéei«;\CHCTeMoﬁ MIPOEKTUPO-
BaHUSA IUIAT, HE COCTaBUT TPY/Aa IOJTY4UTDb
1 KOHEYHBIH IIPOJTYKT PAa3BOJIKN.

Edit Companent Links between Schematic Document [Example_1.5chDoc] ¢

smmmmnwmmmm
Companents that do not hawe a unigue 1D Hhe Lin-Matched Ck
Components that are akeady matched

Un-Handud Companents in Example_1.SchDoc | | Un-Matched Companentz in Exampla.
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Move component matches from the baft bo night bo assign unique |05, move them the nght to left to remove umigus 105,
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ind PCB Document [Example, PehDoc]

fiskts on the left of this dialog.

PebDoc

{zlusaausm 01u)
C3(C2020805] - 0.1w)
4 (C201 20805) - 0.01)

| P 2 cesznma)- utulw\q
C3(C2012(0805) - 0.1u50V)

< | |cacam2l0008) - 0.01u50)
D1 MSOP [FRM-9) MO-18744 - LMSL D1 [MSOF (RM-8) MO 18784 - L

| |KT1 fPin_D1ren - ) KT1 [Pin_Drmen -]

KT2 [Fin_D1mm- ) K12 [Pin_Dlmm - )

|KT3Pin_D1mm -} KT3[Pin_Dlmm - )

|KT4 (Pin_Dimen - | KT4 [Pin_Dimm - )

|KT5 (Pin_D1mm- ) KT5 [Pin_D1rmm- ]

|KTE (Pin_Dlmm - ) KTE [Pin_Diemm - |

= KT7 (Pin_Dmm - | K17 Pin_D1mm- |
Matk. |* | Mask [* L1 (R3225(1210) - 220uH) L1 (R3225(1210) - 220uH) “
A Pass Malched By 7> | Designator [2) And Comment [] And Footpint [ Perform Update

Puc. 15. Cas3b Mexay komnoHeHTamu cxem npoekta 1 PCB

Board Layers and Colors

Mecharical 1 O v O O
Mecharical 16 O @ 0 O
[] Dinly showe layess in lapes stack [#] Orily show planes in laper stack [] Dby show ensbled mechanical Layers R
Aayet Fans
Mask Layers [4) Color |Show |  Other Layerz (0] Color [Show | [System Colorz [Y] Color [Show |
Top Paste h ] Dl Guide (] Connections and From Tos h vl
Bottom Paste O Keep-Out Laye: | DRC Entor Matkers B v
Top Solder O Dl Drawing | Selections
Boltom Sclder ] Multi-Layet | Visible Grid 1 HE
Visible Giid 2 e ©
Pad Holes
Wia Hole: £
Silkscreen Layers (K) |Color |Show | H‘;&gl':l:du
T OV E] ™ Board Line Color
Boltom Overay (7] [N Boosd fvoa Folor =
Sheet Line Color
Shest Area Color =
Waikspace Stant Colos |
Workspace End Color | ]
[ anon |[ miop |[ usedon | [Selectedon | seectedon ][  cesr | [ Defou Cobors ][ D%P-2004 Colors || Classic Colors |

Cancel

i OK I

Puc. 16. Bug okHa Board layer & colors...

.l.OOOGOO

Puc. 17. HauansHoe pacnonoxenue anementos Ha Board

OTMeTHM TOJBKO PSIT AeHCTBHIA, KOTOPbIE ITPH-

IeTCS COBEPIINTD:

1. YcraHOBIJIGHHBIH IO YMOTYaHUIO ITapaMeTp
Clearance umeer 3nauenue 0,254 Mm. D10
He TT03BOJIUT IIPOBECTH JIOPOKKH, HAIIpHMep,
k xopryey;MSOP (RM-8) MO-187AA. [l7s us-
MEHEHUII 3TOr0 ITapaMeTpa MCIOIb3yeTCst KO-
manga Design\Rules:Electrical+Clearance, rne
HAIJIAHO YCTaHABIMBAETCS NAHHBIH ITapaMerp.
Jlemaem ero 3HayeHue paBHbIM 0,2 MM. 3/1ech
Cpagy jKe MOJKeTe 03HAKOMHTHCS € OOJIBIITIM
ICJIOM TIPaBIJI IPU MIPOEKTUPOBAHIH TLIAT.
OrpeneTh UX 3HAYEHUS U eCTh OJIHO U3 IJIaB-
HBIX JIEUCTBUH [IJIS1 ONIBITHBIX TOJIb30BATEIEH.

2. Amanorm4Ho ycraHasauBaeM mapamerp Design\
Rules:Routing+Width (MuHHIMaTBEHOE 3HAYE-

nue — 0,15 MM, o ymomnganuio — 0,25 MM,

MakcumanbHoe — 0,5 MM).

Bynem cuutarh Iporecc Co3iaHus TPACCUPOB-
KU 3aBepIIeHHBIM (puc. 18).

Hamu6oi1ee 9acTo MCIOIB3yeMBblil CIOco6 Ipu
IIPOEKTUPOBAHUM — 3TO BO3MOKHOCTD YCTAHOB-
KU Ha ITaTy OJ{HOTO U3 HECKOJbKUX BAPHAHTOB
KOpIIyca KOMIIOHeHTa. [Ipu 9TOM pedb He uzer
0 BbIOOpE OIHOTO U3 BAPUAHTOB KOpIIyca (3TOT
BOIPOC JIETKO PelllaeM 1 He BBI3bIBAeT 3aTPy/IHe-
HHI1), @ 0 COOTBETCTBUH KOMIIOHEHTA CJIO)KHOMY
II0CaIOYHOMY MECTY, BKJIIOYAIOIIEMY OIHOBpe-
MEHHO HECKOJIbKO BAPHAHTOB HCIIOTHEHUS KOP-
myca, HanpuMep it SMD anemeHTOB KOpIyca
tunopasmepos 0805 u 1206, 1j11 TpaH3UCTOPOB —
cosMerenne kopmycos SOT23, SOT223, DPACK,
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Puc. 18. Mpumep passogku

nasa mukpocxeM — SOIC u DIP. OctanoBumcs
Ha CO3JIaHUU COCTABHOTO KOPITyCa JUIst MUKpPO-
cxembl LM5008, BKJII04aroIIero 1Be pa3HOBU/L-
noctn MSOP8 n LLPS.

Bepuemcs B penaxtop PCB Library (TU0103
Creating Library Components) 1 TOIOTHUTENb-
HO K CYIIECTBYIOIIeMY IT0CafloYHOMY MEeCTy
MSOP8, xoTopoe MBI yske HCIOIb30BaNIHN, CO-
smapuM LLP8. 3arem cosmamuM coBMelleHHBIA
xopmyc MSOP8_LLP8 xonmmpoBaHmeM B HeToO
n300payKeHUIT ero COCTABIISIONIUX. 3aMeThTe,
4TO HOBBII KOPIYyC OYIET COfepKaTh 110 Ba
PAD c somepowm 1, o 1Ba PAD ¢ Homepom 2
u Tak panee. B cioe Top Layer xomanpmoi
Place\Line coegunsem PAD ¢ oquHaKOBBIMY HO-
Mepamu. HoBelit KoMIOHEeHT ToTOB. TakuM ke
06pa3oM MOXKHO 3aaTh CIOKHYIO GOpMY IS
KOHTAKTHOM IUIOIA/IKH, TIOJIOKUB CBEPXY T10-
quroH. Ho npu ncnonb3oBaHuM MOJIUTOHA, €C-
71 TpebyeTcst 0CBOOOK/ICHIE ero OT MaCKH, CO-
OTBETCTBYOMIAst rpaduKa T0JDKHA OBITH PO~
pHUCOBaHa OTHENBHO, TaK KaK JJIS TIOJTUTOHOB,
B ormaue oT PAD, aBTOMaTHIeCKo reHepauy
ee HeT.

Teneps monxIt0YaeM HOBBI KOMIIOHEHT B Ka-
9ecTBe TEKYILEro B CXeMy (HaIPsIMYIO, HJIH BBe-
I COOTBETCTBYIOIIME n3MeHeHust B Schematic
Library) u o6HoBistem PCB-1ipoekT.

K coxanenuto, n306paskeHne JaHHOTO COCTaB-
HOTO KOPIIyCa He COBCeM HH(OPMATUBHO, TaK KaK
xopiryc LLP8 M0HO cMOHTHPOBATh Ha MecTe 10~
cagounoro Mecra MSOPS8. IToaromy Ha puc. 19
TTOKA3aHO TAKKe U COCTABHOE IT0CAIOTHOE MECTO
SOT23_SOT223_DPACK. B nocienaem npume-
pe PAD kopmryca SOT23 BhINIOTHEHBI TOTUTOHA-
MH U coefuHeHBI nuHuAMU ¢ PAD xopmyca
DPACK; PAD xopmyca SOT223 coBmemieHsbl.

MoparoroBka gokymeHTauum u painos
ANS NPOU3BOACTBA

IIJ'IH TIOATOTOBKY JOKYMEHTAIIUU B ITAKETE UME-
eTcst Pa3BUTAst CUCTEMA UX aBTOMATIIECKOT0 (op-
MUPOBaHUsL. PACCMOTPUM TOJIIBKO OCHOBHbIE U3
HuX. OCTanbHbIE JIETKO OCBAMBAIOTCS [0 Mepe Ha-
TOOHOCTH.

Dopmupobanue paiinob

0nst npousBodcmba neuammuoix naam

Komamuna File\Fabrication Output\Gerber Files
ucnonbayercs 1ist cosnanus Gerber daitios.

e B oxue General 3amaem pasmepHOCTS U hop-
Mat hopMupyeMbIx (arios.

o B oxue Layers 3amaem ciion, 1y KOTOPBIX $op-
MI/IpYIOTCH BBIXOJHBIC TaHHBIC. B namrem cny-
Jae (cquTaeM, ITO IUIaTa ONHOCIOMHAS) 9TO:
— Top Layer — BepxHmii cj1oii;

]

Puc. 19. Mpumepbi cOCTABHBIX NOCAROYHBIX MECT

— Top Overlay — BepxHmii CJI0i1 IIeIKOrpa-

un (manmucern);

— Keep Out Layer — KOHTyp 06pe3Ku.

e B oxue Drill Drawing npoucxonut sanasue
OTOOPasKEHIsI CHMBOJIOB CBEPJIOBKI. MBI OyznieM
dbopmupoBats Gaiin CBEpIOBKY OTIENBHO.
[ToaToMy MOXHO UX He 3a[1aBaTh.

e B oxne Apertures — 3aganue anepryp. Cra-
BUM ranouky RS274X.

e B oxue Advance — paszmepbl GOTOIITA0IOHOB.
OcraBiisieM IO YMOTIaHHIO.

ITpu odpopMIeHNH TOKYMEHTAIUU MOKHO
mpukpenuts k popmupyemsim Gerber Files mo-
TIOJTHUTEIbHBIN CIION, CKaXKeM, C Halllell paMKOH,
seinosiHenHon 1o TOCTy

Komanna File\Fabrication Output\\NC Drill
Files ucnionpsyercs misa popmuposanus ariia
CBEPJIOBKH.

Dopmupobanue coopourozo

U MOHMAXHOZO Hepmexa

Komanpa File\Assembly ucronsayercs npu
opmupoBaHIY BCIIOMOTaTeIbHBIX (HailIoB IS
ymo6CTBa MOHTa)Ka ITeIaTHBIX ILIAT. [IpeaBapu-
TEJILHO BCe CJIOU U THI BBIBOAMMOM HHPOpPMa-
nuu 3aaioTcs B okHe Project\ProjectOption\
Default Prints:Assembly Output: Assembly
Drawing. 31ech 5ke MO>KHO 3aaTh U BHIBECTH Ha
IeJarh 60JIbIIOE KOJIUIECTBO CO3IAHHBIX BAMU
3aTOTOBOK JIJII JOKYMEHTOB.

PaccmoTpum mofpo6Hee NOTOMTHATEIBHEIE N3~
menennst B PCB-mipoexre 115t yno6cTBa nanbHeit-
11reit pabOThI X COOTBETCTBIS TPEOOBAHUSIM TeX-
HOJIOTMYECKHX IePTeKell.

JIJ1s TOATOTOBKU COOPOYHOTO YepTerKa IS
MOHTKHOTO yJaCTKa PACIIONIOKeHHe H PacIiedaT-
Ka TIO3UIIHOHHBIX 0003HAYeHNI1 9JIEMEHTOB, HC-
nonb3yeMsix B ciioe Top Layer, He cocem yno6-
Ha. Bo-mepBBIX, HANIIKUCH B 3TOM CJI0€ MOTYT
MMETh Masiblii PasMep U IIPH BBIBOJIE HA T€YaThy
BO-BTODBIX, IIPH INIOTHOM MOHTa)Ke OHH BOOOIIIe
MOTYT He HaCeHbI Ha YePTeK M ILIATY, U B-Tpe-
TBUX, ITO CAMO€ IIPUHIUITHAIBHOE, OHI MOTYT
HMeTb He ajeKBATHOE IIPOUTEHHE, ITO BHI3bIBACT
HEKOPPEKTHYIO COOPKY IeIaTHOU ITAThl. DTy
IIPO6JIEMY MOKHO PEIIUTh IBYMSI CIIOCOOaMHU:

e [lepssrit. B penakrope PCB BbIziemm Bce KOM-
HIOHEHTHI ¥ YCTAHOBUM CBOCTBA [JIST ITapaMe-
tpa Designator — pa3merrienue (autoposition)
B I[eHTPe U HY)KHBIA CJI0M — U JaJjibllle TOTO-
BHM BapHAHT IS IIe9aTy. DTO CaMBblii IPOCTOM
U OYeBH/IHBLIT CII0CO0, HO y HErO eCTh HeCKOJIb-

12

KO HeJIOCTaTKOB. Bo-1iepBbIX, HEOOXOIUMO e~
JIaTb «OTKAT» OT IIPOM3BECHHBIX NeUCTBUI,
4TO6BI He H3MeHUTh Hapmucy B cioe Top Layer

(1306pasKeHHe HAIIICell Ha IUTaTe He JOJDKHO

MEHATBCS), a IIPO ITO YACTO 3a0BIBAIOT. Bo-BTO-

PBIX, HAATINCK IS yLOOCTBA YTeHUS JTydIle

ClieIaTh MAaKCUMAJIBHO OOJIBIITMME — IO Pa3-

Mepy KOpITyca KOMIIOHEHTa.

e Bropoii c1oco6 MOKeT IIOKa3aThCs CIOKHEe.
3aTo OH B IIPUHIIUIIE IO3BOJISIET IIOTyIaTh He-
3aBucHMBle H306pakeHus Designator mys
Top Layer u 1pyroro TeXHOJIOTHIECKOTO CJI0S,
KOTOPBII U MOKET UCIIOIB30BATHCS IIPH CO-
3IAHUU YePTEeKeH I MOHTAKHOTO y4acTKa.
Bostee TOro, TAKUM Ke CIIOCO60M MOKHO 110~
JIy49UTh U IPYyTHe YePTeXKH, HAIIpUMep, C Map-
KHPOBKOII 9JIeMEHTOB MJIN NX HOMIHAJIAMIL.
It oTor0 BepHeMcs B pefakrop PCB Library

(TU0103 Creating Library Components).
3pech 1 BCeX KOMIIOHEHTOB KOMaHOU

Place\String BBecTu Ha €101, KOTOPBLIT 6y/eT HC-

II0JIb30BAThCS IIPH U3TOTOBICHUH YePTeXa JULS

MOHT@XHOTO Y4acTKa, Harpumep, Mechanical 1,

Hajpnuck .Designator u BeIOpaTh MOJI0XKEHHE

mpudTa u ero pasMep B COOTBETCTBHUU C KOH-

KpeTHBIM KOpIycoM. byabTe BHUMATeIbHbI!

VIMeHHO TOYKa B Hadajle HAafIUCH O3HAYaeT,

4TO JaHHBIE OYNYT IepenaBaThCsl U3 CXeMbI

B PCB-mpoexT. 3aTeM Bce KoMnoHeHTHI B PCB-

npoekTe cenyer o6roBuTh Tool\Update... B co-

OTBETCTBUU C U3MEHEHHOU OMOIMOTEKOM 1 yC-

TaHOBUTH ranouky Convert Special String B yc-

taHoBKax PCB-penaxropa (DXP\Preferences\PCB

Editor\Display). [Tanee ocraHeTcst TOJIBKO LIPO-

BECTH PelAKTUPOBAHHUE TeX HAIIIHCeil, KOTOPBIM

IIprCcBOeHbI 3HaueHns Designator, cocrosiue us

IIMHHBIX 3aIHCeH U He BIMCBHIBAIOIIINECS U3-3a

9TOro B pazMep Kopiyca. [Ipu rpaMoTHOM 11071~

XOJie 9TH HAIICU IIPABUTh He HYKHO, U IJISI TO-

T0, 9TOOBI OHU OBIIN 3aKPHITHI II0 YMOIYAHHUIO,

IUIS pelaKTHPOBAHNS B CBOFICTBe Hajmwcy (B PCB

Library) cnenyer ycranosuts coiictso Locked.

Ha puc. 20 mpuBefieHbI PUCYHKI UCXOIHOTO BH-

Jla 4epTe)ka 9acTH IUIATHI 10 ¥ I10C/Ie IPOBEeIeHH s

YKa3aHHbBIX NENACTBUM.

Taxum 06pasom, MOXXHO U3 cxeMbl B PCB-
IIPOEKT IepefiaBaTh U 3HAYEHMS JIIOOBIX IPYTUX
[IapaMeTpOB, HAPUMep, paHee BBEICHHBIN Ha-
mu napamerp MarkPCB (mapkupoBky, HaHe-
CeHHYIO Ha Kopiryc anemenTa). OnHAKO, 31eCh
eCTb OrpaHudenue. st 9Toro Ipu Co3naHUN 110~



USER
Cross-Out

USER
Inserted Text
 плохо распознаваться


MNMeuyaTHbie NnAThI

!
i
:
s‘

Puc. 20. Buieop Designator B gononHutensHom cnoe

CaloYHOI0 MeCTa HCIOJIb3yeTcs IHMapaMeTp
Comment, a /11 Tepefadyl 3HAUYCHUSI IPYTOTO

|| ValueBOM B
napameTpa u3 cxembl Ha PCB ncronbayercs ero  |7=ee s i T TG -
nepeonpenenenne Comment=MarkPCB. Dto  |Feotpint cs Kora. TOK CASIZ<TRTETSEM 1
D1 M-c. LME00S, NC 1
yZOOHO 1151 IOMCKA U OIIPeIe/IeHISI THIIA CMOH- & & F 1A |KTLKT2 KT3.KT4,KT5, KT8 ¢
TUPOBAHHBIX KOMIIOHEHTOB, TaK KaK Ha MaJIbIX | Designator ol 'F~: gvﬂc\:!:’ ‘g;t:‘m‘ﬂ?f‘”ﬂﬁ 1
) 1 23, Vi 20635, 1
10 pa3Mepy KOpIlycaX HaHOCAT HECKOJIbKO CHM- ‘::::nlly = A2 Pes, Vishay CACW12062673F 1
i - ValusBOM v R3 Pea, Vishay CRCW12063011F 1
BOJIOB, IT0 KOTOPBIM MOKHO HAaWTH IIOJIHOE Ha e = e PO W -
3BaHUe 9JIEMEHTA. | Address2 RS Pes. Vishay CROW12062R00F 1
| Address3 i Llea ON Serni MURA110T3 1
Dopmupobanue 3azomobxu nepeuns = =
Expoit Options Excel Optiors
anemenmoB cxemvl u cneyudpuxayuu ; , .
6 Fite Format .Miumthmwmumgl E'.:ds]_ v Template :_EZ\HDH\DTP\“?%SMMAM exenm il .v.v.-.|
c60pouHo20 uepmesrka AddloProeet (2] 0pen Expoted [2) Retslive Path to Template File
Jlns aToro McnonabayeTcss Komanaa Reports\
Bill of Materials. Ona nocrymHa u u3 cxeMHO- (2] Fosc Cokrs ko View
TO pefakTopa, u u3 pegakropa PCB. Tunossre
HAaCTPOMKHM IOKa3aHbl Ha puc. 21. B KonoHKy Puc. 21. Cospanme nepeys anemeHTos
Grouped Columns u3 xonouku All Columns

[IepeMeCTHTe [IaPaMeTPBL, II0 KOTOPBIM JOJDKHO
IIPOM3BOAUTHCS IPYNINPOBAHNUe, IPH CO3TAHUU
creruukanuy. B 06enx 9THX KOJIOHKAX OTMeThb-
Te TaJIOYKaMU Te IIapaMeTphl, KOTOpble Oy Ay T
IPUCYTCTBOBATH B cIenuduKanuu. B mpaBom
OKOIIIKe [IepeTacKIBaHNeM KOJIOHOK CO3JJaliTe NX
MOPSIIOK CIIeOBAHUS B CrenrpUKaIIUL. Bauay
ykaxure Gpopmar coxparsemoro daitta. Yio6Ho
Cpasy MOAKIIOUUTH (Daii, COmePIKAIIIIIL 3aT0TOB-
Ky crenuduKanuy. B 9ToM ciIydae BbI HOTydIH-
Te IPAKTUIEeCKHI TOTOBBII IlepedeHb IIeMEHTOB
mwin crenudukanuo. IIpu ucronp3oBaHun
EXCEL ectb oo orpanundenue. [ljst 601bImx
IIPOEKTOB HAAINCH, HAapUMep B KOJOHKE
Designator, MOTyT He IIOMECTUTLCS B TIEHKY
EXCEL, u Torna onu urHopupytorcs. Ha puc. 21
BBIBEJICHBI YCTAHOBKH JJII CTAHAAPTHBIX KOJIO-
HOK B IIepeTHe JIEMEHTOB.

Dopmupobanue nonnozo nakema

Bvix00nbIX danHbIX

Tax KaK ONHCAaHO BBIIIIE, BB MOJKETe CO3MATh
yKasaHHBIE JOKYMEHTBI IJIS BaIllero IpOeKTa.
OnHaxo KaKIblil pa3 GOPMHUPOBATH M IPOIIHCHI-
BaTh ITAPaMeTPBl POPMUPYEMBIX TOKYMEHTOB HeT
Heo6XOXUMOCTH. [I0CTATOTHO OUH pa3 HaCTpPO-
UTb X [JISI THIIOBBIX IIPOEKTOB U 3aTeM HCIIONIb-
30BaTh KaK CTaHAApTHBIe. [l 9TOTO BBeIeM
B IIPOEKT HOBBII JOKyMeHT Project\Add New
to Project\Output Job File. B orxpsiBmiemcst no-
KyMeHTE BbI MOJKETe ITOATOTOBHUTD T06bIe hop-
MHEpYyeMble BEIXOTHBIE (DAYUIBI U UX [TaPaMeTpE,
BKJIIOYast pa3iuIHble MoauUKaui. B Tom quc-
JIe IS CXeM, MOJIeP/KUBAIOIINX HaHIue Pas-

JIMIHBIX 9JIEMEHTOB U HOMHUHAJIOB, B 34BHCUMO-
CTH OT UCnoNHenus uafenus. OAuH pa3 mpomu-
caunbli aiur Tua Output Job File Moxxer ObITh
JIETKO CKOIMPOBAH HMIIH 100aBIIeH K HOBOMY IIPO-
€KTY, 9TO JIaeT CyIIeCTBEHHOE COKPAIIICHIE Bpe-
MEHH Ha HOATOTOBKY BBIXOAHBIX (ailioOB ISt
Ka)K[JOTO HOBOTO TTPOEKTA.

Uepapxuueckue cxembl

ITepeiineM K OTHOMY W3 IIPHHIUITHATBHBIX OT-
smanit Altium Designer 6 or PCAD200x — at0
BO3MOKHOCTD IIOCTPOCHUS NEPAPXUYECKUX CXeM
U aBTOMAaTHYECKHII IIePeHOC TPACCUPOBKY UJEH-
THYHBIX 6710K0B B PCB-1poexTe.

Tpe6obBanus k uepapxuueckomy npoexmy

u n0020mobKa x ezo co30aHu10

Hrak moctaBuM cebe 3ajiady cO3/1aTh IPOEKT,
BKutovatoiuii B cebst 6 DC/DC npeo6pasosare-
JIeil, cxeMa KOTOPBIX HaMHU HCIIOJIb30Balach
B IpeIbIAyleM IIpoeKTe, Ha GopMupylomue

YPOBHU IIMTaHMS: OfMH Ha 3,3 B, weTsIpe Ha 5,0 B
v onuH Ha 10 B.

Kax yske menanu panee, chopMupyeM HOBBII
npoext Example2. XoTs IPOeKT MOKHO IepeHec-
! 11 0OBIMHBIM KOIIPOBaHUeM. ETIHCTBeHHOe He-
ob6s3arenbHOe TpebGoBaHMe: nariTe BceM daitiam
IIPOEKTA U CAMOMY IIPOEKTY IPYTHe HMEeHA, OTKPO-
Te ero 1 06aBbTe K HOBOMY IIPOEKTY IePerMeHO-
BaHHbIE JOKyMeHTbI. OTKpOeM II0Ka eIUHCTBEH-
HBI JIUCT Halllell CXeMbI H COXPaHIM (IIepeHeceM)
B HOBOM IpoeKTe o nmenem Example_2_ L2
1 U3MeHHM B CBOIICTBAX IIPOEKTA OOIITHe TapaMeT-
por ..EXAMPLE.000.01 Ha ...EXAMPLE.000.02.
3amenum Template ¢ mepBoro aucra paMKu
I'OCTa nHa BTOpOIL. Bce 910 He 06s13aTeIbHbIE
TpeOOBaHMs, a JIMIIb CIeOBaHIe TPeOOBAHHAM
I'OCTa.

H3smenenue cxemvt Mo0dysns

V3MeHMM 4acTUYHO CXeMY, 3aMEHHUB BCe
Power Port na mpoctere Net Label, Tax kax Bce
U3MEeHEHUs B MePAapXUH BHayaJe MBI Iepena-

[ Shufdown 1 000V ??HEHI
Ron/SD Sw Y
R3
M_VEE Vin  BST
I_i: I_E: Vi FB Ve 0o
Rcl  RTN
e \ MEOng
227 0000V 0100V MURATET?
Puc. 22, Mpumep cxemb
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Puc. 23. Mpumep Sheet Symbol

Shutdown Gnd

:Gndu;

nuM depes Port. [lo6aBuM KO BceM BXOJHBIM
1 BBIXOTHBIM curHanzaMm Port. [Tocre mpeo6pa-
30BaHUI CXeMa BBITJISIUT TaK, KaK II0Ka3aHO
Ha puc. 22.

Bce Momynu muTaHus CXeMaTUIHO Oy T BbI-
IJISIIeTh OJ[JTHAKOBO, 33 HCKIIOYeHHeM HOMIHA-
JIOB HEKOTOPBIX 9JIeMeHTOB cxeMbl. Ha atom cxe-
MY MOZYJIS MOYKHO CINTATh 3aBePIIIeHHOI.

Cosdanue munobuvix uepapxuueckux cxem

Co3nanuM B IIPOEKTE HOBBIII IIEPBBIH JIUCT CXe-
mbl Example_2_L1. Bocrionbayemcst KOMaHmoit
Design\Create Sheet Symbol From Sheet Or HDL.
B oTKpBIBIIIEMCS OKHE B CTIHCKE JIICTOB IIPOEKTa
TOABUTCS €AUHCTBEHHBIN, OTIIMIHBIN OT 9TOTO
nauct cxeMmsl Example_2_L2. Bei6upaem ero
1y Hac osiBUTCS Ha cxeMe Sheet Symbol. Hame-
HsleM 3HaueHue ero Designator na Al ITogxiio-
qaem nucT K Sheet Entry, KaK ITOKa3aHO Ha
puc. 23 1 nMeeM 3aKOHIEHHYIO CCBITKY Ha MO-
mynb DC/DC pist ananorosoro nutanus Ha 10 B.
[Tepexoyn B uepapXuu NPOU3BOAUTCS IIPH HaXKa-
toit kinaBuine Ctrl Ha msobpaxenun Sheet
Symbol, o6parHo Toske, HO 110 TI060MY U3 Port.
ITpu aTOM 062 TOKYMEHTA TOJDKHBI OBITh OTKPbI-
1. [locie aToro mpopemnatite omepanuio Project\
Compile PCB Project, 1 uzobpaxenue B maHeIn
Project 1t cxem mpoexTa GyIeT UMeTh BIOKeH-
HBII XapaKTep.

OnHAKO 9TO CaMBblil IPOCTOM, IIPaB/a, U HaU-
6oJ1ee pacrpocTpaHeHHbIH C10CO0 PUMEHEHNUS
nepapxmaecknx cxeM. [epetinem ko BTopomy ciry-

qaio — Oy10Ky nutanus Ha 3,3 B. On Huyem He

OTJIMYAETCS OT HEPBOTO, 38 UCKII0YEHNEM HOMH-

HanoB pe3uctopoB R3 u R4. Pangu saroro Her

CMBICJIA HOJTHOCTBIO IIEPEPUCOBBIBATD CXEMY.

OcyiecrBuM ciepyrotue neictsust (AR0112

Multi-Channel Design Concepts).

1. B yxe umetoriemcs Sheet Symbol Beeniem cie-
mytorrue mapamerpsrV_Out=10V; R3=3.01k;
R4=1.0k, osnavarorue, 4o 1715 yposas 10 B
HOMUHaJBI pe3ucTopos R3 u R4 nmeror yka-
3aHHbIe 3HaueHUs1. CleaeM BUJUMBIM KaK
CaMO UMl TTapaMeTPOB, TaK U €T0 3HAUeHHE.
Orpenakrupyem Sheet Symbol.

. Crommpyem Sheet Symbol, n3amennm ero ma-
PpaMeTpbl s yCIoBHst DOPMUPOBAHIS BBIXOL-
HOTrO HanpsbkeHus 3,3 B u jo6aBum cootser-
CTBYIOIIYIO OOBSI3KY.

. [lepefineM Ha HIDKHUI YPOBEHb U B ITapaMeT-
pax ValueSCH jyis pesucropos R3 u R4 BBe-
eM 3Ha4YeHUsl, COOTBEeTCTBeHHO, =R3 u =R4
U cAielaeM UX BUIUMBIMY, a mapamerp Comment
HeBunuMbIM. [Tocite wero cienyer nposectu
KOMITWJISIITUIO IIPOEKTA, ¥ 3HAYECHUSI U3 BepX-
Hell CXeMBbI HepapXuu IepefayTcsl B HIKHIOI.
[Tapamerp u3 Sheet Symbol repenaercst Hampsi-
MYIO B YKa3aHHBbII1 [1apaMeTp KOHKPETHOTO KOM-
IIOHEHTa MOAYJIsd, HO 4epe3 Hero B Comment
Het. Bynem HamesTbCst, 9TO B GIIDKAMIIINX pe-
JIM3ax IaKera 3To OyJIeT yCTpaHeHo, YTO IPHH-
IIUIHAAIBHO He MEHSeT CYIIIHOCTU 3TOTO IO~
xoxa. [lepexmiouasce Mesxxny Momyasamu Al

Al
Ve Example_2_LZ SchDoc ) +104
T v v veow 1
0n,/OFf_+DA 0%
 Shutdowin R4 10 G ——
a2 ) Gnda
VL Example_Z_LZ SchDoc +33V
In_Vee v 33 vee ot —J
0n/0T L33V . Shutdown Ll o
RepeatiA 36l Gnd WSV3 0 WSVE WBVS WEVE
Vi Exomple_2_L2 SchDoc ) )'
T e Yur v Repestvce S -V X
LRy 00T gegentishutdown)  Re 10k Gl
; Gnd
P"C. 24. anMep CXeMbl C HECKOJIbKUMU OOMHAKOBLIMA MOAY NIIMHK

u A2 nucra Example_2 1.2, BbI HarIsgHO BU-

IUTe H3MeHeHre HOMUHANA pe3ucTopa R3, kax

1 ObLIO 3a/1aHO.

ITepeiineM K BBE[ICHHIO B CXeMY eTBIPEX UJICH~
TUYHBIX MopyJell Ha 5 B. [Tocie xonuposanus
1 BBEJIEHUSI COOTBETCTBYIOIIETO [IapaMeTpa L
peauctopo R3 u R4 HyXHO yKa3aTb, 4TO TaKHX
Monyieit y Hac 4. [l7s1 atoro B ero Designator ne-
JaeM 3anuch Repeat(A,3,6), rie
e Hanmuch Repeat 03Ha4aeT MOBTOPSIOIIUICS
MOTIYIIb;

B CKOOOYKAX IIepBBIil CUMBOJI «A» — 3TO U €CTh
suadenne Designator myist MOxysLst;

3,6 — IepPBbIIL U MIOCTIENHUI HOMEp B IIOBTO-
pArOIIeNcsa cepuu.

Taxum 06pa3oM MBI CO3IaTUM YeThIPe HIeH-
THYHBIX MOJLYJIS C HO3UIIMOHHBIMA HOMePaMHU
A3, A4, A5, A6 (puc. 24). 3ameTuM, UTO TNHUK
cBS13H, TonBoguMble k Sheet Entry c umenamu
In_Vcc (BxonHoi ypoBenb nutanus) u GND
(«3emus») aBagoTcs obmumu, a Shutdown
(Bxmouenue nutanusa) u Vec_Out (BBIXOIHOM
YPOBEHb IIUTAHMS) B IPUHITHIIE MOTYT OTIIMIATh-
¢, Ha mocnennem u ocranoBuMcs. 171 9THX CHT-
HaoB B Sheet Entry Taxke Hy)XHO BIHCATh
Repeat(...). COOTBETCTBEHHO CKOPPEKTUPYEM
CXeMy: IUIsl IIMHHBIX CUTHAJIOB B KBaIPaTHBIX
CKO6OYKAX yKa3plBaeM HadaJIbHOe 1 KOHEYHOe
3HaYeHHe CUTHAJA B MIMHe. TaKk KaK MBI CAMHI
opmupyem nmena cesizeit u ogHomy Sheet Entry
B HaIllell cxeMe COOTBeTCTBYIOT pasHbI€ CBA3NH,
ranouky Project\Project Option:Option-Allow
Sheet Enter to Name Net cienyer CHATb.

MBI cO3HATeIBHO OCTAHOBHMCS Ha He3aBep-
IIIeHHOH CXeMe IIePBOTO JIMCTA, TAK KaK IPHHITHIT
nepapXuu OHa BCe paBHO 0ToOpaxkaer. B o61em
CIIydae 110 3aBepIIeHHIN HYKHO CLEIATh OIlepa-
nuio Annotate u Compile. IIpu omepanuu
Annotate BbI MOYKeTe yCTaHOBHUTb IIOPSIOK JIAC-
TOB IIPH IIPUCBOCHHUY O3UI[IOHHBIX HOMEPOB,
HO JIydIIIe CAeTaTh 3TO IIPU HOMOIIU OIepPaITHI
Tool\Number Sheets. [Tpu Compile y Hac cosna-
nmch coobrenus 06 omubkax Floating Power
Object. Ml uX HTHOPHPYeM, 9TO CBSI3AHO C He-
3aBePIICHHOCTHIO CXEMBL

CBs30 uepapxuueckux npoexmob

(AR0123 Connectivity

and Multi-Sheet Design)

VTak, MbI BUIKM, 9TO paboTa ¢ mepapxudec-
KUMH IIPOEKTaMU YI06Ha He TOIBKO IIPU CO3Ma-
HHU CXeM, HO U Jajee, IPH TPacCUPOBKe IIPOEK-
Ta B IIJIOM U OJIOKOB B OT/IEIbHOCTH.

Pa6oma 8 pedaxmope PCB

Cospaem HOBYIO 3aroToBKy PCB u mepemaem
maHHbIe n3 cxeMbl B PCB. [l atoro ucnonn3y-
em koMaunas! Design\Update PCB... mpu akTus-
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Hot cxeme uian Design\Import Change....
ITpu IOCTOSTHHOM BHECEHUH M3MEHEHUI B CXe-
Me 1 PCB 1 UL IOTHOTO COITTACOBAHUSI KOMIIO-
HeHTOB cxeMbl 1 PCB ciieiyer nmonuepxusarb
7 OTCJIEKHUBATH CBSI3b, HCIONB3YS KOMaHIY
Project\Component Links, noctymayto npu ak-
TUBHOM JoKyMmenTe PCB.

Ha PCB Bunum 6 Room. Bepem mo6yro us Hux
1, KaK JIeJIaJIl paHee, PacCTaBIIsIeM KOMIIOHEHTBI
U Pa3BOIUM CBsI3U. Jle1ast 9TH OIlepaliuy, BbI MOT-
JIX BOCITOJIb30BAThCSI U Pe3yIbTaTaMH IIPEMBITY -
1ieit pasBonku B mpoekre Example. OnHaxko ceii-
Tac Ha 9TOM OCTAHABJIUBATHCA He OymeM. Y Hac
Ha PCB Designator Bxitoyaer ums Room.
DT0, € TOUKH 3peHNUsI aBTOPA, JaeT MHOTO HeHY -
HOI1 NH(OPMAIH, a IABHOE — JUIMHHBIE HaJl-
ICH CTIOKHO 3ateM pasmectuts Ha cioe TopSilk.
Ilepexmodenue oTobpaskeHns MeXIy (usmdec-
KUMHU ITIO3UITMOHHBIMUA HOMEpaMU (C BKJIIOUCHHU -
€M JIOTIOTHUTEIbHOM HH(GOPMAIINK) U JIOTHIeC-
KUMU (TOJIbKO IIO3UI[MOHHBIe HOMepa Ha COOTBET-

CTBYIOILIEM JIUCTE CXEMBIL MOI[YIIF{) IIPOU3BOAUTCA

xomanyort Design\Board Option.

[Tepemermaem onuy u3 Room Ha moie, e

1 IIPOM3BOIUM PACCTAHOBKY 9JIEMEHTOB ¥ CO3/1a-

Hue Torosoruy B Room. C ocTanbHBIMU OCTY-

I1aeM IIPOIIle, & UMEHHO:

e Bri6upaem komanay Design\Room\Copy Room
Format, MeImikoit orMedaeM Room, dopmat
KOTOPOro 6epeTcst 3a OCHOBY, 3aTeM OIUH 13
Tex Room, kyna Hy)KHO mepeHecTn hopmar;

® yCTaHABJIMBAEeM BCe TATOYKH B ITAPaMeTpax LS
korpoBanusi popmara u Bce Room (matee Bbr
CMOJKeTe [ePEHOCUTH TOIBKO (POpMaT pacio-
JIOXKEHUSI 9JIEMEHTOB HJIM Pa3BOLKY, YKa3aTh
KOHKpeTHble Room 11151 iepenoca opmara).
[Tocite BBIIIOHEHHST KOMAH/IBI Bce Room mpu-

06peru onuHaKOBLIIT BHl. OJJHAKO M3-32 BO3MOXK-

HOro 6oJbIIIero pasmepa Hamreir Room, Moxxer

mpousoiTu HamoxeHre Room npyr Ha mpyra.

YT06BI 9TOTO He IPOU3OILIO, HEOOXOLIMO 10~

GecrioKoUThCst 00 9TOM 3apaHee U pasHectu Room

15

MNMeuyaTHbie NnAThI

Bpy4HY10. OIHAKO U CeilYac 3TO MOXKHO CIEIATh

B aBTOMATH4ECKOM PeKHMe:

e BhIzieHTe Bce Room;

e ycnoib3yst komanny Design\Room\Arrange
Room, paccraBpre BbisiesieHHBIe Room B BbI-
OpaHHOI BaMH I10CJIEJOBATEIbHOCTH.

[Tpu 3TOM IIepeHeCyTCs TOJIBKO Te 00BEKTHI,
KOTOpBIe HAXO/IATCA IIOJTHOCTBIO BHYTpU Room,
a HaXOo/AIIHeCs 3a IpeaeraMu (Takoe MOKeT
6b1Th, eciit Room HaKJIa/[BIBAIUCH APYT Ha IPY-
ra) OCTaHyTCs Ha MecTe. B mocienaem ciydae ore-
paruio ...\Copy Room Format cienyer mosTo-
puTh, a OCTaTKN JIAHUN YHOAIUTD.

OTH QYHKIUH CYIeCTBEHHO COKPAILAIOT IIPO-
11eCC TPACCUPOBKU CIIOXKHBIX IUIAT C UICHTUIHBI-
Mmu 6y10KaMH. B pesyiprare y Hac MOJTy4MIach
TPACCHPOBKA 6 UIEHTUIHBIX GJIOKOB (puC. 25).
Ham ocraercst Bpy4HYIO IPOM3BECTU TPACCHPOB-
Ky TOJIBKO TeX JTUHUN CBA3U, KOTOPbIE CBA3bIBA-
0T MeXy co6oit Room. L

Oxonuanue cnedyem
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Moaxopabl u npumepsbl peanusauumn
TUNOBbIX CXEMHbBIX
M TOMOJIOrMYECKUX peLueHui

Cosdanue knaccob yenei

Kiraccpl mereit MOKHO CO3IaTh:
® HENOCPECTBEHHO /IS BCETO IIPOEKTa;

e Ha cxeme ¢ nomouipo aupektus (TRO111 Schematic
Editor and Object Reference);

e ¢ nomornbio cpenctsa Board Definition & Rules
PCBDOC penakropa (TR0104 Altium Designer Pane-
Is Reference).

ABTOMAaTHYEeCKOE CO3TaHKe KIaCCOB BCETO MPOEKTA
IIPEyCMOTPEHO JUIS BCeX IieTiert, IPUHAIeKAIIHX:

e onnomy BUS (uereit ¢ 0fHOMMEHHBIMY Ha3BaHHAMHU
1 IepeMeHHO U POBOIT IaCTHI0);

® OJHOMY KOMIIOHEHTY;

e TIpyIIe KOMIIOHEHTOB C OJJMTHAKOBBIM MAPaMeTPOM
ClassName;

o sceM NET ¢ opmnakosbv rapamerpom ClassName (nas-
HBII TapameTp, oTHocsmumtics k BUS, cauraercs mapa-
metpowm st Bcex NET, npunamiexarux aroit BUS);

® OJHOMY JIUCTY CXEMBI IIPOEKTA.

Boutb110#1 BEIGOP aBTOMATHIECKOTO CO3IAHUS KIac-
COB CyIIeCTBEHHO 06JIerdaeT crocob ux onpeseneHus
1 IS MAJIBIX IIPOEKTOB TOCTaTOYHO OTPAHUINTHCS ITUM
Habopom (puc. 26).

OjHaKo He cyefyeT 3710yIoTPebIIsATh yCTaHOBKOM
Be3JIE «TJI0K», TAK KaK 3TO IPUBEZET K OTPOMHOMY MHO-
JKECTBY KJIACCOB, C KOTOPBIMH BBI € TPYLOM pasbepeTecs.
B Hamux mpumepax Mbl BooOuie He 6ymeM mpuberats
K aBTOMATHIECKOMY CO3/IAaHUIO IIPABUIL.

3amaHue KJIacCoB Iiereil HeIoCpeCTBEHHO B CXeMe
MOYKHO CJieaTh ¢ nomolInso nupexktus Place\Directi-
ve\Net Classes. [Ipu 9ToM ompefensieTcst UMsI Kracca
¥ B IIapaMeTpax 3a7aloTCs CBOMCTBA Iielel, IIpUHajIe-
JKAIIUX JTAHHOMY KiIaccy. Kak mpaBuito, HOZoGHBII CIIO-
€06 3a/jaHus [eneil MOKHO PeKOMEH0BaTh, KOT/a
[IPOEKT BeJeTCsl Pa3HBIMU IPYIIIAME Pa3paboTIMKOB
IIJISL CXeMHOTO pelaKTOpa M HeIOCPeCTBEHHO pabo-
Tafomux ¢ TpaccuposanueMm B PCBDOC. [1pu aTom
HMEeHHO Pa3paboTIHK CXeMblI OIIperesisteT Hanbosree Baxk-
HBbIC prHHbI ueneﬁ 1 UX IIapaMeTpBhl. B arom Cﬂy‘{ae
1AM KJIACCa, U ero HapaMeTphl MOXKHO CJieIaTh BUAU-
MbIMH Ha cxeMe. OfHaKO OHH 0OBIYHO IPOMO3/IKY U He
nHQOPMATUBHBI IIPU 0TOOPAKEHUHU HA TBEPLOI KOIIUK
cxembl. Tumosas onnbKa M0JIb30BaTeINel, HEPeX0/s-
IIIUX Ha JAHHBII ITAKeT, COCTOUT B TOM, YTO OHH Cpasy
XOTAT U HAYUHAKIOT IIPOIIUCBHIBATH KJIACCBI IIPAMO
Ha cxeMe. B mpumepax, IpuBeeHHbIX fajee, Mbl H36e-
KM ¥ 9TOTO, TaK KaK 3a/[aBaTh KJIACCHI M KX TTAPaMeTpPhI
TAKUM CII0COOOM IOCTATOYHO YTOMUTENbHOE 1 (B Ha-
YaJjie U3y4YeHHs IaKeTa ¥ NPOEKTHPOBAHUS IEPBBIX
MIPOEKTOB) Oecrioe3Hoe Jemo.

Options for PCB Project Example2.PriPch

| Enot Reporting | Connection Mabi | Class G i :r' | ECO
Automaticaly Gererated Classes

Generate Net Classes for Buses

| Optionss || Mulli-Channel | Default Prits | Search Paths - Parameters |

Generate Net Classes for Components

User-Defined Clasves

Generate Component Classes [[] Generate Racms for Companent Classes

pasameter name Tlassiame’ )

Schemabic Sheet | Companent Claszes [ et Classes |
Sheet Name | Full Fath + | | Genesate Rooms | Scope |
Example_2 L1.5chDoc D:\akium'Project\Exemple2\Example_2_L1.5 [v] [ Mone
Example_2 |2 SchDoc D:\AltiumbProject\ ExampleZ\E xamole_2 |25 [¥] v MNone

Hez classes will be automatically generated for each bus and companent. On the sheet level, 2 component classes [all of which will have rooms) and no net classes wil be
aulomalically generated. [Each sheetlevel comporent class congiste of all the companents that aie on the sheet. The same apphes to sheetdevel ned classes, except for the
case where lhe scope is set to 'Local Nets Onlr In this case, the net class will only contain rets that are on the specified sheet and nowhere else |

Uzer-defined component classes [without rooms) will be gensisted [Thete am defined by the #
Userdefined net classes wil be generated as well, (These are defined by the pasameter in parameter sets that are attached to the nets, such as buses and wires. with the

x|
with the

name Tlasshl

Puc. 26. OkHo GBTOMATMYECKOTO 304AHMS KNACCOB Lienem
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Puc. 27. OkHo onpegenenus Knaccoe yenem

Wrak. Ompesennym KIaccel Iemeil Hemocpern-
creeHHo B PCBDOC penakrope komannoi De-
sign/Classes. [I1s1 Hartreit cxeMbl BBefieM 2 KIacca
mereit, a uMmenHo GND u Power. [l1s1 aToro or-
kpoem BeTKy NetClasses nepesa ObjectClasses
1 IIeTIKOM IPaBOil KHOIIKH MBIIIKH BEIGepeM
u3 menio AddClasses. ITpu aToM y Hac cpasy mo-
6aBuTcst HOBBII Kitace ¢ umeHeM NewClass. Axa-
JIOTHYHO IIpenbIyIeMy, Haxonsich Ha NewClass,
BbIOepeM 13 MeHIO RenameClasses 1 BBemeM uMst
Hamrero Hooro kimacca GND. IIpnu BerneneHHOM
winacce GND ormernm B oke NonMember NET
c umeHamu GNDA u GND u nepeneceM ux ¢ 1mo-
MOII[BIO KHOTIOK B OKHO Member. Takum 06pasom,
MelI onpenenunn knacc GND u ero Hanonuenune
u okHo Object class explorer (puc. 27).

Amnanornyro no6aBuM kiacc Power u ero Ha-
nonHeHwe. [101p30BaTeIN JIETKO B JaIbHEHIIIEM
OIIPENENIATCA U C IPYTHUMU TUIIAMU KJIACCOB IIeTIel.

Co3z0anue npabun 0ns yeneil u knaccob

B mpumepe (cm. TBIII Ne 5-6 2006) mpu
IIPOEKTHPOBAHUY IITAThI MbI 3a[JaBAJIH IIPEIeIIbl
IS INAPUHBL JOPOKEK U 3a30POB 00OIITHe, IS
BCeX ciTydaeB. Teneps monpoOyeM 3a/jaTh pasHble
IIpaBHJIA IS Pa3INYHBIX KJIACCOB LETel, a TakKe
IpyTHUe TUIIOBbIe U HanboJIee 4acTo ynorpedise-
Mble TIPaBUJIA TIPH IIPOEKTHPOBAHUHU I1€YaTHBIX
IUIaT. B maHHOII cTaThe MBI He OyieM OCTaHABIIH-
BaThCA Ha CIeIM(DUIECKHX U PEIKO UCIIOJIb3Ye-
MbIX IpaBuIax. He Gyzmem Taroke ogpo6HO KoM-
MEHTUPOBATD, HO‘IeMY BbI6paH TOT WJIN UHOM I1a-
paMeTp 11151 IpaBUJIA U ero 3HAYEeHHE.

BpI30B IaHeJIH 3a/IaHu TPABIJI IPOU3BOIUT-
cst komanyoit Design Rules.

ITpabuna Electrical

PaccMOTpHM OJJHO 13 CaMBIX YIIOTPEOUTETHHBIX
npasun Electrical/Clearance, onpepessiioriiee Mu-
HUMAJIbHBIE 3a30PbI MEXAY IJIEKTPUIECKUMU
00beKTaMu (TOPOXKKAMH, TIEPEXOLHBIME OTBEP-
CTHSIMH U IPYTHMH 00beKTaMH ), 3a1aI0IIUMH
IIPOBOJISAIIIT PUCYHOK IUTaThL. Celfdac y Hac Ipo-
IIFICaHO eIMHCTBEHHOE IIPABUJIO, YCTAHOBJIEHHO®
HAMU paHee U JeNCTBYIOlIee Ha BCe emu. [lis
PaccMOTpEHMA TUIIOBBIX IIOAXO0B IIPU CO3TAHNU

HOBBIX IIPaBHJT, T06ABUM (HyCTb ¥ HE COBCEM MO~

XOJSIIIIUX HAIIEMY IIPEMepPY) 2 HOBbIX:

1. 3a3op Mexny nensamu knacca Power u npyru-
Mmu o6bexTamu Ha ciioe TOP ycraHOBUM paB-
HBIM He MeHee 0,4 MM.

2. 3azop mexnay nernsamu kiaacca GND, mprHaz-
nexamumu PAD npsaMoyroipbHoro Ttuma
u obbexramu tumna VIA uimu PAD, ycranoBuM
paBHBIM He MeHee 0,3 MM.

AHanorngHo 106aBJICHNUIO HOBOTO KJIacca BbI-
TeTUM HOBOE NPABUJIO U HaKaTHEeM IpaBOH
kHOnKHU Mbimiu Beibepem NewRule. [Tpu atom
nobasurcst HoBoe TipaBmio Clearance_1. Boize-

MNMeuyaTHbIE NNATHI

JuM ero u neperMenyem B Power_0,4mm. Jlan-
Hoe npaBuio umeetr tTull BINARY u onpenenser
[IPaBHJIa MEKIY IBYMSI THIIAMU 00BeKTOB. B ko-
nouke Where the first... ormegaem Net Class
1 B BBIIAJIAI0IIeM IIapaMeTpe BhIOMpaeM Halll
wiacc Power. B xononke Where the second... o1-
MevaeM Lays i B BBIITajiaforiieM CIIICKe Iapame-
TpoB BeiGupaem cioit Top Layer. YcranasiuBa-
eM TpebyeMbilit 3a30p, paBHbIit 0,4 MM. OKHO IIpa-
BUJI IIPEJICTABIIEHO Ha puC. 28.

Taxum 06pasoM, OCTATOYHO OBICTPO 3a/aTh
BCe TIPOCThIe IpaBIa. Terneps mepeiifeM K 6oee
CJI0’KHOMY IPABHJTY Il BTOPOTO CIyJas.

Jlo6aBuM ele OXHO IPABHIJIO C HMEHEM
GND_1_0,3mm. OpHako HaM He XBaTUT TUIIO-
BBIX HA0OPOB (IIepBBIX ILITH) B KooHKax Where
the ..., moatomy Bocmoss3yemcs Advanced
(Query). [lna xomouku Where the first... ro-
HOJIHUTEIbHO HakMeM KHONKy Query Helper.
B nosiBusiremcst okte PCB Function Boibupaem
Object Type checks u ero coiicrso IsNet. [Tocie
Jero Haamuch IsNet mepemerrraeTcst B BEpXHIOIO
9acTb OKHA. Ha ImaHesu omepaHoB HAXKUMaeM
3HAK «=» U CAMU JONMUCHIBAEM HMSI IIeIH —
GND. IlepBas 9acTh BeIpa)KeHH HalKAcaHa. 1e-
[leph Ha [TAHEJIN OIEePAaHNOB HaKHMaeM And,
a B okae PCB Function Bei6upaem Object Type
checks u ero coiicrso IsPad. B Bepxmeit qacTu
nosygyaeM Beipakenue IsNet=GND And IsPad.
Buusy naxumaem kHonky Check Syntax. Eciu
mosiBisieTcst Hannuch Expression is o’key, mbt
MOJKEM NIPUHATH IIPABUJIO. Tax CTPOATCA O9€HDb
CJIOXKHBIe IIPABIJIA, U UX CJIeyeT BCerzia IpoBe-
PSITh Ha IPABUIBHOCTD IpUMeHeHus. s Ko-
noukn Where the second... ¢ nespio pa3Hoo6-
pasust HokMeM KHOTIKY Query Builder. B reBom
BBIIIA/IAI0NeM MeHIO BbiGepem ycmosue Object
Kind Is B mpasom PAD u B mpaBoM OKOIIIKe 10~

PCB Rules and Constraints Editor

=124 Design Rules

=5 Electrical

Name |Power_0,4mm

Commdshique 1D | MICUBCGM |

=-5* Clearance

7

" Clearance™ ‘where the First object matches Full Query
-E‘Shml-[:’ucm Cal PF'rmel—vi I ridet O el Rover ')
%" UnRouted Net ) Net e —.

%" Un-Connected Pin (3 Net Class ]
[+ 2% Routing O Layer -
; t?!Ma:k ) Met and Layer
& Plare O Advanced (Quey)
& :1_': Testpoint Where the Second object matches Full Query
i f St Om : Oy (" Top Lyer')
[#-5= High Speed O Net Top Layer v
IF Placement
[l Signal Integrity O Net Class |
@ Layer
(O Net and Layer - =
aye
O dvnced o)
Constraints
Minimum Clearance 0.4
b
N 2
Rule [ Priorities... ] i oK | [ Cancel ] [ Apply ]

Puc. 28. OkHo 3aaanms npasun Electrical
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Query Helpes

Query
ohbt AP0 e | sFa

(e JC I )07 Jow J(Mod) o e J( 01 J[Rar ) ¢ JL e J{ oo )3 JCee = Jukel[ =]

A
Obasct Type Checks ocStaiegie
Faeids facoptegl
Membershen Chechs AasoPoston
sy Chachs L]
Laer Checks Channelitset
Clssilenbess
[ ClasType
Coles
Pad [Comnent  Comert ]
Tt Comperent [
Components ComporentSingiLo.. ComporeniSingul ocked
Dimersions ComporeniType ComporaniTyce ¥

Puc. 29. OkHo 3aaanms npasun

ayuuM Hapnuch IsPad. Beibepem B mepBoit ko-
nouke Hajguch Add another condition, satem
Object Kind Is u nanmucs IsVia. CraBum orre-
patop OR. B utore popmupyercs BelpakeHue
IsPad OR IsVia. 3mech CTPOUTH BBIpaKeHHE
IIpolIie, HO MeHbIIIe BAPUAHTOB. Buy 0601X OKOH
IpencTaBiieH fanee. HakoHen samamum, Kak U Wit
HPeNBIAYIIEro KIacca, TpeGyeMblil 3a30p 1 OyneM
cunTats, 4To npasmia Clearance ompefeieHsr
115t Hatero npoekrta (puc. 29).

I[Tpasuna Short Circuit He TpebyrOT mosicHe-
Huit. OTMETUM, 9TO MOKET UCIIOIB30BaThCS UL
onHOM (PU3MIECKON LIelIH, KOTOpasl Ha cXeMe
MoeT 6bITh 0603HaueHa Heckonpkumu NET,
a 3aMKHyTa ToabKo Ha PCB. Takxke He TpeOyIoT
0co6bix mosicaenuii npasuiaa UnRoutedNet
u UnConnectedPin.

IIpabuna Routing

OcnosHoe npasuto Width. ITpasuia sananus
CBOJICTB TaKHe e, KaK U BBIIIe, 3a HCKIIOUeHN-
€M TOTO, 4TO 3TO0 mpasmio umeeT Tumr UNARY.
31ech moIb30BaTeIb MOKET YKa3aTh IIUPUHY
B 3aBHCUMOCTH OT CJI0SI 1 T. II. ITocTpoeHue mmpa-
BHUI aHAJIOTUYHOe. ENTUHCTBEHHO OTINYHE — 3TO

IIPaBUJIO MeEET He OJJHO, a TP 3HAUCHUS: MU~
HIMaJIbHOE, MAaKCHMAJIBHOE U YCTAaHOBIEHHOE
0 YMOJIYAHUIO, YTO 3P (HEKTUBHO UCIIONB3YeT-
Cs1 IIPY UHTEPAKTUBHOI Pa3BOJIKe.

Routing Topology, Priority, Layers, Corners
OIpeMeISIOT TUIIOBOI HabOp IPaBIII, XapaKTep-
HBII 1 JUIS IPYTHX aHAJOTHYHBIX HAaKeTOB,
U1 OIIPENEIIAIOT TUII CTPATETUN PA3BOIKU, IIPUO-
PUTET [OC/Ie0BATeILHOCTH Pa3BOLKY, HAIIPaB-
JIEHUSI U CTOUMOCTHU PasBOLKU B CJIOSX, BHT
OKpYIJIEHUSI «YTJIOB» TOPOXKEK IIPU TPACCUPOB-
ke. Psin mpasu Fanout Control onpenensier mo-
panok 1 popMy IOIBO/IA TOPOXKEK K MHKPOCXe-
MaM U1 ITIOBEPXHOCTHOTI'O MOHTAXKaA.

ITpasuno Routing Vias ananoruazno Width
U TaK JKe aKTUBHO HUCIIOJIb3YeTCsI IIPU HHTePaK-
TUBHOW pa3BoOJIKe.

OtzenbHO B 9TOM psify crout mnpasuno Diff-
PairsRouting 15t pasBoaxu nuddepeHnnans-
HBIX ITap. OI[HaKO OHO HE€ JOJIJKHO BBI3BIBATH
6OJIBILIX 3aTPY/[HEHHIL.

CrenuanpHas rpymmna npasmwi SMT dopmu-
pyeT HOPSALOK HOABOAA TOPOXKeK k SMD-aire-
MEHTaM U CBSI3aHA C TEXHOJIOTHYECKIMH Tpe-
60BaHMAMHI MOHTAKA TAKUX 2JEMEHTOB: KaK
IIPaBUJIO, IPH ABTOMATUYECKOH MaifKe JyIs 0bec-
nedeHus TpebyeMoro repMobapbepa; HCKIIO-
YeHUSI «HAILIBIBA» IIPUIIOS IIPU «OCTPOM» yTIIe
HOJKJIIOUeHHUSI JOPOXKKH (OIU3KOM IOJI0KEHUI
yIJIa TOBOPOTa JOPOXKH) K SMD-1omanke
WIH 6TM3KOM IIOJIOKEHUH YIJIa TIOBOPOTA [0~
POXKKH.

Ipabuna Mask

ITpasuio Solder Mask Expansion onpeiesnsier
3a30p MEXKIY 3aLIUTHOI MAacKOM U pagMepaMu
PAD. I'lo ymosraanmIo 3a30p ycTaHOBJIeH B 0,1 MM.
ITonp30BaTeNb BIPaBe €ro YBeIUIHTh M yMEHb-
IIIUTB, 60JIee TOTO, CeNaTh OTPHUIfATeNbHBIM. 10~
CIeIHUI CII0CO6 MOYKHO HCIIOIb30BATh, KOT/A,
Hanpumep, PAD yBennuenHOro pasmepa mc-
HOJIB3YeTCsl NNl KpeIIeHHs TPaH3UCTOPOB
C IIeJIBIO MOBBIIICHNUS TEIUIOOTBO/A, IPU 9TOM
TeIIOOTBOJ, 00€CITeINBACTCS 1 C YIeTOM 3aKpPhI-
st gactu PAD mackoit. [Tpasmto Paste Mask Ex-
pansion ompenessieT 3a30p IPU U3TOTOBICHHU
Tpacapera HaHECEHUs ACTHI.

E TexHoONnorMm B 351IeKTPOHHOM nNpombilunieHHocTu, Ne 12007

IIpaBuna Plane

[TpaBua 3anaoT crocob 1 mapameTpbl (BKIIIO-
Jast TepMobapbepsl) mopkIodeHus cioes Plane
I IIOJIUTOHOB K IIepeXOIHbIM oTBepcTusM U PAD.
Paccmotpum Tosbko npasuiio PolygonConnect.
ITpasuio 3amaer crioco6 moaxodernst PAD K mo-
JIUTOHY:

o Relief Connect — c TepmobGapbepoM, Ipu ITOM
ompenessteTcst qucio u mmpusa Relief, a tawoxe
yroz nozpsoja k PAD;

e DirectConnect — 6e3 Tepmobapbepa;

e NoConnect — 3arper HOJKJIFOYEHUSL.
OObIYHO 9TH ITPaBMJIA PA3INIHbI UL Pa3HBIX

TIOJIMTOHOB U ITPOITUCBHIBAIOTCA aHAJIOTUIHO IIpa-

Bty Clearance. B HamreM cirydae orpaHuIHMCS

cosmaHueM onHoro npasuia PolygonConne-

ctPadMultiLayer, pasperaroinero nogxiode-

HHIO K HOJIUTOHY Bcex PAD ISt IITBIPEBBIX aJ1e-

MEHTOB, KaK II0Ka3aHo Ha puc. 30.

IIpabuna Testpoint, Manufacturing,

High Speed, Signal Integrity

V3 601110} TPYIIIIBI 9TUX IPABUIL PACCMO-
TPHUM JIMIIIb HECKOJIBKO.

ITpasuno HoleSize. Ompenenum st Hatero
mpoexTa iBa npasuia. OXHO I BCeX Ieleit
¢ MuHUMaJIbHBIM (0,5 MM) ¥ MaKCUMaJIbHBIM
(1 mm) pasmepom HOLE, 1 Bropoe — st Ciio-
BBIX Llellel, KaK II0Ka3aHo Ha puc. 31, c yenu-
yeHHbIMH 3Ha9eHuAME HOLE (mis o6ecriedennst
TpeOOBaHMIT MAKCHMaJIbHOTO TOKA JJISI CUIIOBBIX
JIAHUI).

I[TpaBuno ViaUndoSMD. YcraHoBUM ranod-
Ky Allow vias undo smd Pads. [Tpenmnonoxum,
YTO Hallla II1aTa GyIeT TOIbKO PYIHON COOPKH,
U ITaBHBIM TpeOOBaHUEM SIBJISETCS IUIOTHOCTh
c60PKH M MUHIMU3AIINS YUCIIA UCIIOJIb3YEMBIX
CII0€B.

[Tpasmwio ComponentClearance. B manHOM
IIpaBuI€ OCTAaBUM CTaHIAPTHBIE 3a30Pbl U yCTa-
HoBuM CheckMode=FullCheck. Css3ano sT0
C TeM, 9TO IIPH CO3[JAHHHU [TOCATOYHBIX MECT MBI
He et Hu ComponentBody, Hu kouTyp Co-
urtyard /151 TOIyCKa IOCaJO9HBIX MecT. B Oy-
IyIeM peKoMeHyeM cpady GOpPMHpPOBATH NaH-
Hble H300pakeHUs, TeM 00JIee YTO B KOMAH/e
Tools/IPC Footprint Wizard nossunacs ¢pyn-

PCE Rules and Constraints Editor PCB Rules and Constraints Editor. z]ix]
5 ) Design Rules 1 : ‘ ‘
3} ™ Electical == B —— I, - 1 i g
| Gonae Nane [PogenConnectPachuliLages | Cbiriqut 10 [JKKWYEKP Hame |HoleSizePower Cakinigue 10 \WHYOROSE

3 SMT
) Mask ‘Whete the Fuizt obiact matches Full Query T 1 =
B2 Plane Oal | . Eﬁdtm ._‘Shwﬂmeh v @ @ * 8 93=1 x

1] Power Plane Connect Style O Net ! - Loy Condition Type / Operator | Condition Value | Query Preview

¥ | Powet Flane Cleatance () Met Class | | Belongs to Net Class GND InNetClass({'GND)

O e | Ot [ - o

P f ...

8 rwme O Netand Layer s Bekongs to Nel Class InNetClass(Pawer)

2 v Que) s s i

= :

7 Testpoirk Usage Constraints
-7 Manufachuing

L iy Connect St
& S2Hih Speed ornect Syl (o ]
4-1F Placement [ Refiet ' I e
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]
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Puc .30. OkHo 3apanus npaeun Plane Puc. 31. OkHo 3aaanms npasun HoleSize
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MNMeuyaTHbIE NNATHI

Name [GND_1_0.3um

Commert

Design Rule Checker

DRC Report Options

[#] Create Report Eile

[#] Create Violstions

[#] SubNet Details

[#] Ineinal Plane Wainings

[#] esily Shorting Coppes

[#] Report Driled SMT Pads

[#] Repon Multlapes Pads with 0 size Hole

Stop when (500 violations found

(28| Fules To Check
il
7 Hole Sem & Electrical
e = g
= = SMT
| | [ ok J[ cove J[ wwv | ¥ Teatpoint
7 Manufachzing
22 High Speed
Puc. 32. 3apanme npuopureta npasun 1 Placerent
{15 Siignal Integrity
| Ohass | Drocument Source | Message | Time | Date [Ma |
B [UnfAout . Example? PcbD. Advan.. Net GND iz beoken into 5 sub-rels. Routed To 374X 234726 3002007 1
B8 [UnAou . Exasmple? PebD. Advan.. MetWCC i beoken into 12 wb-relz. Routed To 5217% 23T 002007 2 Bun Design Rule Check....

Puc. 33. Flpesepke-srinentets rpebosarirpasna

Puc. 34. AGeeéﬂaeHm—eé—euméke*

KI[HsI aBTOMATHIeCKOro (hOPMHUPOBAHIS TAHHBIX
n300payKEeHNIT 17151 MHOYKECTBA THIIOB KOPITYCOB.
B aToMm cirydae MOKHO HCIIOTB30BATh U IPyTHUe
snavenus napamerpa CheckMode. ITpu aTom
[IPOBepKa BBIIIOJIHEHHUS 9TOTO TTapameTpa Oymer
IOCTyIIHA He TOJIbKO IIPU 3aIlyCKe IPOrpaMMbl
NIPOBEPKH, HO U B MHTEPAKTUBHOM pa3MeIlleHNH,
1 IIPOU3OII/IET 3HAYUTEIBHO OBICTpeEE.
ITapamerp Hight. Ero cienyer BBoauTh 1 o1ipe-
TeJIATh IJIS CIIeIHATbHO CO3AaHHBIX WIN UMEI0-

muxcas ROOM.

3apaHue npuopuTeTa NpaBmI
M NPOBEpPKA UX BbIMOJIHEHUS

Ha sTom 6yaem cuuTaTh 3aBepIIEHHBIM CO3-
JaHKe IPaBUJI U1 HALLEro IIpUMepa U IepeiieM
K 3a[aHUIO IIPUOPUTETOB IPABHJL. 3a[jaTh IPHO-
pUTeT IPaBHII MOKHO HEIIOCPEICTBEHHO B OKHE
PCB Rule and... naxxaruem kaonku Priorites mis
OIpeJIeJIeHHOTO THIIA MpaBIL. Jlaee mpencras-
JIeHA YCTaHOBKA TAKUX IIPHOPUTETOB IS [apa-
Metpa Clearance B HarlreM mpuMepe. AHaJIOTHY-
HO IIpOBepsieM U YCTaHaBIUBaeM IOPSOK IIPHO-
PUTETOB IJIs1 BCeX IIPaBHJI OIHOTO THIIA (pHC. 32).

MHorue npaBuIa OTMHAKOBEL IJISI Pa3HBIX
poekToB. 1 6ostee TOro, y m0JIb30BaTesIel 06-
PpasyeTcst Lesblit cBOf, MoONMBIX paBiL. Her He-
00XOMUMOCTH [JISI KaKLOTO IIPOEKTa TaK HOJITO
uX BBOIUTS. [I]eT90K IIPaBoil KHOIKOM MBIIIKI
B s1eBoit yactu okHa PCB Rule and... Bbi3biBaer
MEHIO, II03BOJISIIOII e CIeTaTh IKCIOPT MM HM-
MOPT BBIOPAHHBIX MIPABHJI B OT/IeTbHBIN (harir
¢ pacumpernem *.rul. MoxxHO B aTOM (aiiie xpa-
HUTH HauboJIee 9acTO HCIOIb3yeMble IIPAaBHIA
U 3aTeM UMIIOPTUPOBATh UX B HOBBIE IIPOCKTHI.

Tak Kak MBI BBeJIH He TOJIBKO MHOTO HOBBIX
IIPaBIJL, HO U H3MEHIIIN 3HAYEHNUS ITapaMeTPOB
CYIIeCTBYIOIINX, CIe[lyeT IIPOBEPUTH IIPOEKT
Ha cobImiofieHue TpebOBaHMil HOBBIX IpaBuiL. [e-
7aeM 9T0 ¢ momorbio komauast Tolls/Design
Rule Check, ycTaHOBUB B Hell IIPOBEPKY HYIKHBIX
IS Hac mapaMeTpoB. [TapaMeTpel, OTMedeHHbBIE
B KoToHKe OnLine, 6ymyT Bcerzia mpoBepsThCs
IIPU UHTePAKTUBHOM Pa3BOJKe, a OTMeUeHHbIe
B Koyonke Bath — ronbko npu samycke ykasan-
HOII TporpaMmoit. 37iechb ke, B okHe Report Op-

tion, MOKHO yKa3aTh onuu GOPMUPOBAHUS
Report-daiina (puc. 33).

B pesyibraTe mpoBepKH y Hac ecTh co0b1IIe-
Hus 06 ormmbkax. OTkpoeM mmanenn System/Mes-
sages (pmuc. 34).

Hu op1HO 13 HOBBIX IIPaBWI He HApYIIIeHo. [IBe
OIIMOKY CBHETEIBCTBYIOT O He3aBEPIIIEHHOCTH
HAIIIETO IPOEKTA, KOT/d MbI JeJIajli Hepapximde-
CcKwmit poekT. M Temepb HeOOXOMIMO 3aBEPIIINTh
passoaxy NET (a umerso GND u VCC), mpucyT-
CTBYIOIIUX B HECKOJIBKHIX HEPAPXIIECKHX OJIOKAX.

Cospganune nonuronos (TRO112 PCB Editor
and Object Reference)

3aBepIINM Pas3BOAKY Harmrero mpoexra. Ox-
HOBPEMEHHO BBE€IEM B HAIIl IPUMEP HECKOJIb-
KO IOJIUTOHOB U IIPUMEHHUM pasHble TpeboBa-
HUS K HEM.

1. Tlepssrit cBsizan ¢ NET=GNDA. I'maBHOe Tpe-
60BaHme — 06eCrednTh SKPAHUIAIHIO Pa3-
JIMIHBIX y‘laCTKOB.

2. Bropoii cBazan ¢ NET=GND. I'taBHoe Tpe6o-
BaHUE — 00ECIeYUTh MAKCUMYM 3aJTHBKU
U MaKCHMaJIBHO LIXPOKHe 00JIaCTH IIPU IO~
Bozke K PAD ¢ 60/IbIIMMHI MMIYJIbCHBIMU
1 TIOCTOSTHHBIMU 3HAYeHUSIMH TOKA.

3. Tperuit cBsizarr ¢ NET=VCC. I'taBHOe Tpe6o-
BaHHEC — OéeCHe‘II/ITb TOJIBKO MAKCUMAJIBbHO
mupoKue 061acTi Ipu mogsoxke K PAD are-
MEHTOB, IIOTPeOJIIONIHX GOJIBIITYIO MOIIHOCTb.
JI71s1 IIepBOTo CIrydast BKIIIOYMM HACTPOMKH, KaK

TOKa3aHo Ha puc. 35.

ITpu IPOPHUCOBKE CJIOKHBIX KOHTYPOB HOJIH-
TOHA He BCerja Cpa3y ylaeTcs HPaBUIbHO pac-
IIOJIOKUTB €TO YIJIBL [l JOCTYIIa K U3MEHEHHUIO
CJIO’KHOM (POPMBI IIOJIUTOHA, BBIIEIH €T0, Clie-
IyeT 3aTeM Ha’KaTbh IIPABYIO0 KHOIIKY MBIIIKA U
B KOHTEKCTHOM MeHI0 BoIOpaTh Polygon Ac-
tion/Move vertex. [Tociie 3TOro B yriax HoJmro-
Ha (Kak Ha puc. 35) MOSBATCS UX METKH, KOTOpPbIe
MOJKHO IIePeMeCTHTb B TpebyeMoe IOJI0XKEeHHe.

MBI yKasaau 06J1acTh 3aTMBKU CIUIOLIHOM.
Opnaxo Bce PAD nerrm GNDA oxkasanucs npu-
COeJITHeHHBIMH K ITOJTHUTOHY. [IJIs1 aHATIOTOBOI
«3eMJIN» JKeIaTeNbHO N30eXKaTh TAKOTO COeMH-
HEHUJI, A IIOJIUTOH IIOAK/IIOYUTH K JIaHHOﬁ oemnn
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Puc. 35. Mapametpsi nonuroxa

TOJIBKO B OIHOM TouKe. bojiee Toro, JaHHEBIM 110-
JIUTOH CJIeflyeT COeNMHHUTD 3aTeM U C MOJUTO-
HoM GND B aToi1 ke Touke. [l peannsanuu
9TOTO HMPHUJETCSI BEPHYTHCS K IPAaBUIIAM U 3a-
nperuts nopkmodeHre PAD x monurony GNDA
OJIHHM H3 PACCMOTPEHHBIX BbIIIIe CLIOCO00B. st
noakmodeHus nonurora GNDA x NET u coe-
IMHEHHS ero ¢ apyrum noaurosom GND cos-
NaguM HOBBII 6MOIMOTEYHBIN 3JIEMEHT, Ha-
npumep, u3 18yx PIN, ykasas ero tun Tie Net
U COeTVHUB Ha CXeMe C eT0 MOMOIIBIO IIeNH
GNDA u GND, kak mokasano Ha puc. 36. [Tpn
CO3TAaHUH MTOCAAOTHOTO MeCTa JJIsT KOMITIOHEH-
ta TIE ero PAD penaem c mepexkpbiTueM HIK
uHoi popMsl, obecrednBaoIel pusnIecKoe
3aMBIKaHHe MKy KOHTaKTaMU.

[Tocie BHeCeHNUS BCeX M3MEHEHUIT HaIIl TTOJIH-
TOH OyzieT BBINIsIETh Tak. Bee coenunenust ¢ NET
GNDA mponsBeeHb! ¢ IIOMOIIBIO JOposKeK. CaM
MIOJIUTOH 3aHIMAET BCe CBOOOIHOE MECTO B COO-
TBETCTBUU C YCTAaHOBJIEHHBIMU 3a30PaMH U O]~
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Puc. 36. Ceoiictso KOMNOHEHTA M NOAKNoYEeHHe
C er0 NOMOLLBIO PA3HLIX Lienei Ans GpuUanyeckoro
obbeayHeHus Ha nnarte

Polygon Pour Manager (8 Polygons)

Top Layer-W woc

Top Layer-ViCC vee
Top Layer-ViCC vee
Top Layer-vee vee
Top Layer-vCC vee

Top Layer-VCC
Top Layer-VCC
Top Layer-VCC
Top Layer-VCC
Top Layar.\CC
Top Layer-YCC
Connections-GND

Movelp || moveDown | Auto Generote |

KJIIOYeH TOJIBKO B ofHOM Touke (VIA Bo3ie KoM-
nonenra TIE1). O6begunenue NET GNDA
u GND npousBezieHO THIIOTOrIYecKH, Yepe3 PAD
xomnonenTa TIEL. B atom ciydae mo6oe mepe-
cedeHHe MK HecoOI0ieHne 3a30POB IIPH pas-
Bonke NET GNDA u GND (kpome Mecra KOM-
nonenta TIE1) Bbi3oBer coobIeHue 0 HapyIiie-
HUHY IPaBUJI TPACCUPOBKH.

Cospanue nonurona gy NET GND nanboee
IIPOCTO. AHAJIOTHYIHO TIPEIbITYIIeMY JIeJIaeM IIpsi-
MOYTOJIBHBII ITOJIUTOH Ha BCIO 06J1aCTh HaIIei
wiatbl. [Tomuron GND Ha puc. 38 BeizeneH Gosee
SIPKUM I[BeTOM. TaK KaK OH JIeJIaJICsI II0CIIe 0NN~
rona GNDA, o6actb 3anuBku o6Texaer GND
9TOTO MOJIUTOHA.

OnHako Terepb HeT MecTa JJIs 3a[[aHNs TPeThe-
ro nosurona VCC. Jlaee 6y/eT IpuBeneHO pe-

R4C3R2

Puc. 38. Tunoeor nonnron GND

I Animate Four Order I

E TexHoONnorMm B 351IeKTPOHHOM nNpombilunieHHocTu, Ne 12007

e |

Cancel

Puc. 39. Tools/Polygon Pour/Polygon Manager 1 utorossiit Bug nonmroxos

IIIeHUE, U He TOJIBKO JUIS 3TOT0 cirydast. Kak mpa-
BUJIO, IOJIUTOHBI OBIBAIOT GOJIBbIIINE U TPEOYIOT
MHOTO BPEMEHHU Ha UX HOCTOSIHHYIO Iepe3aIiB-
Ky. 71 TOTO 9TOOBI IIOJIUTOH HE MeIIaj TEKY -
11eil pa3Bo/iKe MJIM BHECEHUIO H3MEHEHNUS, MbI
MO’KeM BPEMEHHO CKPBITh OJIUH HJIH BCE TTOJTH-
TOHBI. [IJ11 3TOr0 BOCIIOJIb3yeMCsl KOMaHI O
Tools/Polygon Pour/Shelve.... Bun nonuronos
CTaHeT HeOTOOPa’KaeMbIM, U MBI MOJKeM IPH-
crynuts K popmuposanuto nourona VCC. Tak
KaK HaM HY’KHO TOJIBKO YBEJIMYUTD 00JIACTH O~
BOZIA IIIMH ITUTAHUS, JIy4Ille CAeIaTh 3TO He Ofi-
HIM IIOJIUTOHOM, A TPYTIION HIeHTHIHbIX. [locme
IIpOBENEHUA BCE MaHI/IHyHHHI/II:I MBI ITOJIY4IUM
YIOBJIETBOPSIOLIYIO Hac 3a1uBKy nosurona VCC.
Terepb HaM BasKHA ITOCIIEJOBATEIBHOCTD 3aJIHB-
KU MOJIUTOHOB: CHavyana — GNDA, kak Han6o-
Jiee BKHBIM 1 OTBETCTBEHHBIN, 3aTE€M TPYIIITY I10-
suronos VCC, st obecriedeHns ero mepBUIHOM
3aJIUBKU, U, HakoHel, GND — nig s3ajnuBku
OCTaBIIEHCsI CBOOOHOM MOBEPXHOCTU. MOKHO,
KOHEYHO, CKPBITh BCe, U 3aTeM II0 OYepefIy B He-
00XO0IMMOI1 IIOCJIETOBATEIbHOCTU OTKPHIBATh
U CHOBA 3QJIMBATh. DTO HPOCTO IJIsI 3JIeMEHTap-
HBIX ITPOEKTOB, I'[€ YUCJIO0 IIOJTUTOHOB OT'PaHU-
qeHO. [IJ151 IPOEKTOB ¢ GOJIBIINM THCTIOM Pa3HO-
06pa3HbIX THIIOB IIOJIUTOHOB JIyIlle BOCIONb-
3oBarbcs Tools/Polygon Pour/Polygon Manager
(puc. 39), rie MOKHO yKasaTh Kak HOPSIOK 3a-
JIUBKY IIOJIUTOHOB, TaK ¥ ONIEPaTUBHO BHECTH U3~
MEHEHHUS B HEKOTOPBIE TTapaMeTpbl. TaM ke 1mo-
Ka3aH HUTOTOBBII Pe3yJIbTaT HIPOEKTa CO BCeMU
IIOJIUTOHAMH.

Mpumenenne SWAP B PCBDOC
(AP0138 Pin and Part Swapping with
Dynamic Net Assignment)

B cBs3u ¢ mosiBIeHNEM OJJTHOT€HTOBBIX KOM-
IIOHEHTOB JIOTUYECKUX JJIEMEHTOB U IIUPOKUM
pacrpocTpaHeHreM MHOTOCIOMHBIX IIJIaT IIPU-
MeHEeHNUe TAaHHO PYHKITHIT Pe3KO COKPAaTHIIOCh.
ITo kpaiineit Mepe, B 60Jiee 4eM 2-JIeTHEI [IPaK-
THKe aBTOpa 9Ta (PyHKI[Hs HU pa3y He 6blia BOC-

68

TpeboBana. OfHAKO GOJIBIINHCTBO [TOJIH30BATE-
JIeit, TIePexo/IAIIUX CO CTaphIX BEPCHUIT IPYTUX
CAIIP, 1107130BaIHCh TAKOI (DYHKIIMEH U 110 Tpa-
IUIUY CIUTAIOT ee HeoOXOMUMOIL. B mocenneit
Bepcuu Altium Designer 6 Takast BO3MOKHOCTb
HOSABUIIACH, ¥ MBI BKPATIle OCTAHOBUMCS Ha HEll.

Ilo6aBuM B Haiiry cxeMy 610K, TOKa3aHHBII Ha
puc. 40. B 6;10ke IPUCYTCTBYIOT KOMIIOHEHTHI
¢ psagom axkBuBaeHTHBIX PIN 1 PART.

5 D3
N T
3 1 3;—1|> & :x§
D2A 9
3 4 3|8
6 TP =0
— D2B NE:
L8] AT 5 e
—=__pac 6 [+
11
13 11 14
12 1 o> +V
[ D2D 12 oV | 7_L 7| ov D2E
E — Gnd
2 D3
gm 1 :Jl1>—1l> & :Jé
D2A 3
>t
e 4 1|3
ﬁe " P 2
8 =
=y 10 5 14VCC
e pac 4 [V
V| e
~ 13 2 14
12 1 o> +V
i b2D 12 1A9 S_T_ lov |p2e
@ — Gnd
Puc. 40. Cxema ans gemoHctpaumn SWAP dyHkupi:
a) B1A A0 ONTUMM3ALMK; 6) BUA NOCAIE ONTUMM3ALIMM

Hns 3apanus sxkBuBasieHTHOCTH PIN 1 PART
ucnonssyercst komanna Tools/Configure Pin
Swapping. [Ipu 9TOM BBI3bIBaeTCs TAOIHI[A KOM-
[IOHEHTOB MPOEKTA, Tjle MOKHO BHIOPATh KOM-
[IOHEHT U 3aTeM B COOTBETCTBYIOIIEl TabIuie
3anarh okBuBaseHTHOCTH PIN 1 PART (puc. 41).




MURATIOT SM VD_Shetke
MURATI0T SM VD_Shotke
MURATI0T SM VD_Shotke
MURATIOT SM VD_Shotke
HCT30 =

TAVCG2 o1 74HCO20_4+16 14

nan4

Ok Show Componserts with Swsp Information

14/14) ~

| Swap Control Fiekds
¢ | Fin Gioup | Part Group |

2

3 1w NetD2_2 Input 1 11
4 ) NeDZ_4 Dutpit 2 21
5 n NetDi2 2 Input 2 1
E a2 NetD2 & Input 2 11
] £ NetD2_10 Dutpuit 3 n
B @ NeDZ 6 Input 3 11
9 n NeD2_ 9 It 3 11
n an NeD2_9 Inpt 4 1
12 a2 NetDZ 12 Input 4 11
13 4o NetD2_13 Output 4 21
" o VLT Power 5 42
7 (L] GND Powes § 32

Puc. 41. 3apanme 3KBUBANEHTHOCTH
PIN v PART komnoneHTa

[Tocne nepenaun nsmenenuit B PCBDOC no-
KyMEHT 1 PaCIIOJIO’KEHUSI 9JIEMEHTOB C TIOMOIIIBIO
xomanpsr Tools/ Pin\Part Swapping/Configure
pasperraeM yKa3aHHBIM KOMIOHEHTaM BO3MOJK-
HOCTH B3aMHO 3aMelleHns 9KBUBaseHTHBIX PIN
n PART. 3atem oiHO¥ 13 KOMaH]I JaHHOM TPy~
IIBI IPUMEHsIeM KOMaH/y Ha IPUMeHeHMe OITU-
MaJIBHOTO IJIM PYYHOTO 3aMelleHus. B pe3yiib-
TaTe ONTHUMU3ANWH IIPOM3BEIeHA 3aMeHa 9
13 11 BO3MOKHBIX 3aMe€H, a TaKKe BEIBOJUTCS U
Ipyrasi cupaBodHas nadopMmarus (puc. 42).

Temneps BBezieM u3MeHeHMsI, cretanHble B PCB,
B cXeMy ¢ nomoIupo komauasl Design/Update
Shematic....

Basbl gaHHbix (AP0 134 Linking Existing
Components to Your Company Database)

B 3axiiodeHne 3aTpOHEM ellle OJJHO KaueCTBO
CAITP, koTOpOe IOKa pefiKo IPUMEHSETCS I0TTb-
30BaTeJISIMH, OTHAKO OHO JIaeT IIPEKPACHYIO BO3-
MOYKHOCTb JIJISI COBMECTHOI pabOThI Hafl OTHIM
MIPOEKTOM, CHIDKEHUs OIINOOK IIPH IPOEKTHPO-
BaHUM U OBICTPOM IOJTYIeHIU U MOA(UKAIIT
COTIPOBOJIUTEIbHOM HH(MOPMAIIIY — 3TO MO/~
KiIo4yenne 6a3 JaHHbIX. Basa MoxkeT OBITH MOJI-
KJIIOYeHa:
® K IIPOEKTY IJIsI aBTOMATHIeCKOTO MepeHoca Tma-

POMepOB KOMIIOHEHTOB U3 6a3bl B CXeMY;
® VHCTAUTHPOBaHA KaK GuOINOTEKA, /15 BHIOO-

pa caMuX KOMIIOHEHTOB IIPSIMO U3 6asbl.

Kak 1paBui1o, GOJIBIIMHCTBO KOMIIOHEHTOB [IPU
MIPOEKTUPOBAHHIH CXEMbI CTAaBUTCS B Hee 6e3 yuera
HOMMHAJIOB, BAPUAHTOB ITOCA/IOTHBIX MECT 1 JIPY-
TUX [apaMeTPOB, KOTOPbIE MOTYT OBITH U3MEHE-
HBI B IIpoIjecce npoektuposanus. [Ipu atom us-
MeHeHHe OTHOTO U3 ITapaMeTPOB BiiedeT 3a 000l
1 U3MEHeHHMe IPYTHX (Halpumep, I3MeHeHure HO-
MUHAaJIa WIK 3aBOJIa U3TOTOBUTEISI KOMITOHEHTA
— M3MeHeHre HanMeHoBaHus). [TocrosHHOE OTC-
JIKMBAHIE COOTBETCTBHUS BCEX ITaPaMeTPOB KOM-
TIOHEHTOB 3aHUMAaeT MHOTO BPeMeHH U He IOBBI-
II1aeT IPOU3BOAUTENBHOCTH. [TOAKIII0UnTD 6a3y
TAaHHBIX MOXXHO W W3 IIPHMepa, BXOJSIIETO
B rakeT CATIP. OnHaKo MbI CO3TaIUM CBOIO 6agy:
9TO JOCTATOYHO IIPOCTO U IMTOHATHO.

[TpousBeneM CIenyIONUIYIO ITOCAET0BATEIb-
HOCTb ICUCTBUIA:

MNMeuyaTHbIE NNATHI

Configure Swapping Information In Components
C. d .

|cc- in Sch oo |

EnsbleinPCB |~

[ Footpit

Confirm Iterative Optimizer?

P ) The Fast optimizer has completed 9 out of 11 swappable pins,
Continue with kerative optimizer

Design... | Comment | Library Ref | Pins | Parts| PinS.. / | PatSwa..| PinSwap | Pait Swap |

R3 HNAME? R2012(0805] Res_Gost 2 1

R4 HNAME? R2012{0805] Res_Gost 2 1A

RS 206 R2012{0805] Res_Gest 2 A

Tiel Met-Net MET_Tie_2 MetNet 2

V1 MURATIOTZ  SMA-DO-214 VD_Shotke 2 1N p? 272) O O

D3 HCT30 5014C 74HC30 1411 [1114) ™

D2 74LVC02 S014C 74HCOZD_441G 14 5/5 (1414)  (14714) v |-
Configure Component... | [] Only Show Companents with Swap Information m

®) Results From Net/Pin Optimization

Length Reduced From 166,662 To 161,007 (Delta=5.674) mm
Cross-Overs Reduced From 25 To 24 (Deka=1)

o

Elapsed Time: 00:00:02

Puc. 42. Paspeluerme npuMeHeHHs SKBUBANEHTHOCTH

PIN 1 PART

1. U3 cxemuoro peraxkropa komannoit Tools/Pa-
rameter Manager, Kax y>ke ieJTaJIi paHee, OT-
KpoeM TabJIHIly [apaMeTpOB KOMIIOHEHTOB.

2. BoIjieiM CTOJIOIBI CYIIECTBYONINX TapaMe-
TPOB U CKoOIIHpyeM ux B 6ydep.

3. Otkpoem nporpammy EXCEL u BcTaBuM 3Ha-
wJeHus u3 6ydepa.

4. OTcopTHpYeM CTPOKH, yIATUM AyOIUKATHI
CTPOK ¥ CTOJOIIBI C TapaMeTpaMu, KOTOpbIe
MBI He 6y/1eM HCIOTb30BaTh.

5. Jo6aBuM IepByIO CTPOKY U BBE[IeM HAUMEHO-
BaHM CTOJIOIIOB.

6. Pacrionosxum cton6rpl B yno6HOI 1151 HAC 110~
CJIeOBATEeIbHOCTH.

7. No6aBuM 1epBbLit CTOJIOEI B Iy CTON CTOIOEL]
¢ nMeHeM, Harpumep Link.

8. B cronbuie Link BBezieM YHUKaJIbHBIIT HOMEP 1151
Ka)XIOW CTPOKH, OTPAYKAIOIII CBOMCTBA KOM-
MIOHeHTa. JKesaTeIbHO OTPaHNIHTH €TO [UTHHY,
TaK KaK JUIsl CBEPKH ¢ 6a30it HeOOXOIUMBI Bep-
CUU TBEPJBIX KOIIUH CXeM C BUOWMBIM 3Ha4EC-
HIIeM 9TOTO ITapamerpa. B acTHoOCTH, B IpuMe-
pe MbI chOpMEpYeM ero HasBaHHe U3 TUIIA KOP-
yca 1 0603HaYeHNsT OCHOBHOTO IapaMeTpa.

9. ITo sxenaHuI0 MOXKeM JJOOaBUTD U 3aIIOJIHUTH
U gpyrue cToa61s! ¢ HHGOpPMAIHeit O IOCTaB-
IITHKEe, CTOMMOCTD U3IeJINH, CChIIKK Ha DataS-
heet u Tax ganee.

10. CBepsieM TabJIHIly C HCXOHBIMHU JAHHBIMH,
HAaXOIUM U yCTpaHsIeM HeCOOTBETCTBHE B Ta-
pamerpax.

Hrax 6asa rotoBa, ee BIJ [I0OKa3aH Ha puc. 43

CoxpaHsieM ero B HAIll IIPOEKT, HAIIPUMep, C IMe-

HeMm Example2.

KoMIOHEHTHI B cXeMe MOKHO CBSI3aTh IO
JI0OBIM ITapaMeTpaM, HO TaK KaK MbI XOTUM Ha-
000pOT U3MEHATH IIapaMeTPhI B CXeMe, BBe[eM
B Hell Ko BceM aneMeHTaM napamerp Link u ero
3HaYeHHUe B COOTBETCTBUHM O cTorbmoM Link
Ha1est 6a3pl. C 9TOro MOMEHTA U B TaJIbHENIIeM
JOCTATOYHO OTCIEKHBATH TOJIBKO 3TOT IIapa-
METP U €ro 3HAYE€HUE B CXEME, 4 OCTAJIbHBIE BBO-
IUTH UK depe3 6ady WM, He BBOAS B CXeMY,
Cpa3y m00ABIIATH UX 3HAYECHUS B TOKYMEHTBI IIPU
rereparuu REPORT.

Jlo6asum Project/Add New To Project  Harre-
My IIPOeKTy HOBBII ToKyMeHT DataBaseLinkDa-
te u coxpanum ¢ nmerem Example. B noxymente
Example.DBLink ormedaem Heo6x0muMbIe yCTa-
HOBKU U IIPOU3BOMUM CIIETYIOIINe JeHCTBHS:

1. Cospmaem 6asy B EXCEL, B BbInajamonem
Menio Select Database Type=Microsoft Exel.

2. Haxxumaem KkHOIIKY Browse 1 yxaspiBaeM Iy Th
K (aiiy 6a3bl TaHHbIX.

3. Haxxumaem kHonky Connected.

4. Ber6upaem mapaMeTpsl IJIs IpOeKTa U 6a3
IAaHHBIX, II0 KOTOPBIM OYIYT CBSA3BIBATHCS
OCTaJIbHBIE TTapaMeTpHl. B Hamem nmpumepe
MMeHa IIapaMeTPOB COBIANAIOT U MMEIOT 3Ha~
wenne Link.

5. Kasxmomy mapamerpy, kpome Link, moxuo
IOCTaBUTh aTPUOYT HIM OOHOBUTDL €Tro
B CXeMe, IJIU JOOaBUTB B CXeMY, €CJIH €ro HeT,
1 TaK Jajee.
basa mannbIX TOTOBA.

Temepp B CXeMHOM pelakTOpe MOXKHO UC-
nosb3oBath koManay Tools/Update from Data-
base, u mpu renepanuu pasmraaeix REPORT no-

Link DataSheet Hammenosanmne ValueSCH MarkPCB  [loctaBmuk
C4532/105 Konn. TDK C4532X7R2A105M 1.0u,100V

C3216/104 Konn. TDK C3216X7R2A104M 0.1u,100V

C1206/104 Komnpn. Kemet C1206C104K5RAC 0.1u,50V

C1206/103 Komnn. Kemet C1206C103K5RAC 0.01u,50V/

C4532/156 Komnn. TDK C4532X7R1E156M 15u,100V

MSOP/5008 M-c. LM5008, NC LM5008

SO/LVC20 M-c 74LVC02 74LVC02 *
SO/HCT30 M-c IN74HCT30D, Murerpan HCT30 *
L1014/221 Hpoccens TDK SLF10145T-221MR65  220uH

R1206/3573 Pes. Vishay CRCW12063573F 357k

R1206/2673 Pes. Vishay CRCW12062673F 267k

R1206/3011 Pes. Vishay CRCW12063011F R3

R1206/1001 Pes. Vishay CRCW12061001F R4 102
R1206/2R00 Pes. Vishay CRCW12062R00F 2.0E 20
DO214/MURA110 Iuom ON Semi MURA110T3 MURAL110T3

Puc. 43. lotosas 6aza
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Puc. 44. Hactpoika 6a3bl AaHHbIX

[eom ]

[0 Stowe Pt Fekative 1o Distabase Ly

434 To Design ¥l ek P s Dy |
Delnt Delmh |
Dalod Dol
Delmt Delout
Delatt Delauit
Defalt Delolt
Delalt Delsut
Defaut Delaut

6aBJIATH IOTIOJHUTEIbHBIE ITAPAMETPBI, KOTOPhIE
HaxXOoMATCs B 6ase JaHHBIX (puc. 44).

Cospganme 6a3bl AAHHBIX
6M6NOTEYHBIX 3JIEMEHTOB

B kadecTBe 3arOTOBKH 6a3bI HCIIOIB3YEM JICT
EXCEL daitra, B KOTOPOM HYKHO £06aBUTD
CTONOLBL:

e Part Number — 114 3anonHeHus 3HaYeHUS

MMEHU KOMIIOHEHTA B OuOInOTEKE;

e Footprint Ref — st 3amoHeHns 3HATEHUS

HMMEeHH [TOCAZJOYHOrO MECTa JAHHOTO KOMITOHETa;
e Library Ref — mnst aBTOMaTHYecKOrO 3amost-

HeHMsI JaHHOTO ITapaMeTpa KOMIIOHEHTa B 616-

JIHOTEKE;

e [pyrue CTOJOIBI € ITapaMeTPaMH 110 KeTAHHIO

[10JIb30BATEJIS.

C momorpio komauns! File/New/Library/Da-
taBaseLibrary cosmamum HOBYIO 6a3y TaHHBIX,
coxpaHuM ee og uMeneMm Example u mogxitio-
9HUM, KaK Jejanu Bhimre, co3ganubiii EXCEL
¢aitn. JononHureapHo, gepes Tools/Option,
yKa3bIBaeM JUPEKTOPUH, Ile HAXOATCs 616~
JIMOTEKH, B KOTOPBIX OyZIeT IPOBOUTHCS TIOUCK
KOMIIOHEHTOB 110 Ha3BaHUAM U3 6a3bl JAHHBIX.
Yepes manesns Library npouHcramiinpyem HOBYIO,
TOJIBKO UTO CAieJIAHHYI0 Hamu 6ubmotexy Exam-
ple.DbLib.

Teneps mpsivo ¢ nanenu Library mbr cmoxxem
BBOJUTH U B cxeMy, u B PCB HOBBIe KOMIIO-
HEHTBI, KOTOpbIE MBI CaMU OIpeJeNuIn
B EXCEL daitn, n3o6paskeHue u mocagovHble
MeCTa I KOTOPBIX CYL[eCTBYIOT XOTS OBl
B OJJHOTI M3 IIPOMHCTAUINPOBAHHBIX CTAHIAPT-
HBIX OHOJIHOTEK.
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Puc. 45. Hacrpoiika 6a3sl ganHbix DbLib

I[Tpumep 3am0IHEHHs [IAPAMETPOB U CBOMCTB
6aspl JaHHBIX 1 Buj aHesn Library mpu Bp160-
pe KoMIoHeHTa U3 GUOINOTEKHU IPe/ICTaBlIeH
Ha puc. 45.

Temneps no6aBeHne HOBOro GUOIUOTEIHOTO
KOMIIOHEHTA, He UMEIOLIEero OTeIbHOTO 30~
OpaskeHUsI Ha CXeMe U CIeru(uIecKoro moca-
[OYHOTO MeCTa, IPOU3BOJHUTCS IyTEM 3aIUCH
B 6aze, naxe 6e3 oTkpbITHst makera CATIP.

3aknioueHme

ABTOp HafIeeTCst, 9TO €ro CTaThsi HO3BOJIUT CHSITh
LEJIBII PAifi Hen30eKHBIX BOIIPOCOB, BOZHHUKAIO-
IIUX U 0CBOeHNH HaHHOTO nakera CAIIP, oka-
JKET MIOMOIIIb TI0JIh30BATEISIM B OBICTPOM TIepe-
XOJIe OT M3y4YeHHs K IPAKTUIECKOH pean3aIin
HePBBIX COOCTBEHHBIX ITPOEKTOB U COKPATUT BPEMsT
110 TIOJTyYeHUsI TIOJTHOCTHIO 3aBEPIIEHHBIX PabOT
OT pa3pabOTKH 0 MOJTYYeHNUS TeIaTHBIX IUIAT.
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