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IpeauciaoBue

[lepen pa3paGoTuMkamMMu pajUO3JIEKTPOHHBIX YCTPOMCTB M alapaToB YacTO BO3HHUKAeT
HEOOXOJUMOCTh CO3JaHUsI BHICOKOKAUECTBEHHBIX YEPTEKEW WM PUCYHKOB NMPUHIUIHAIBHBIX
NEKTPUUECKUX CXEM, KOTOPBhIE MOXKHO ObUIO ObI HameyaTaTth TUIOrPadCKUM CIOCOOOM B KHUIE
WK KypHaie. [t 3TuX 1eneil UMEroTCs CrieUalIbHbIE IPOTPAMMBI — PEAAKTOPBI CXEM, HO 3TH
IpOTrpaMMBbl 3a4acTyI0 HE MOTYT yJIOBJIETBOPUTH TPEOOBATENBHOIO pa3paboTUHKA.

PucyHKn cxeM MOXHO CO3/1aBaTh IIPU IIOMOIUM OINMCAHHBIX B MoeW kHure «Mopeaupyem
padory paguocxem» nporpamm EWB 5.12 u Multisim 2001. Ho 5T nporpamMmbl BBITOJIHSIOT
CXEeMBbl B aMEpPUKAaHCKOM CTaHIapTe W HE MOJAEPKUBAIOT pycckuil andasut. Mcmonbp3oBarh
CO3JJaHHBIE B ATUX IPOrpamMMax CXEMbl B JIyUIIEM CIy4ae MOKHO TOJBKO JJIs pAcIedyaTKH Ha
IPUHTEPE, YTO HE BCETIA SIBJISETCS JOCTATOUYHBIM.

[Iporpamma CircuitMaker 6.0 pupmbr MicroCode Engineering (www.microcode.com), Ha MO
B3IVIS/, HAWIYYIIUM OOpa3oM IOAXOAWT s 0003HAa4eHHBIX BbIme meneil. OMHO M3 caMbIX
3HAYUTEIBHBIX JOCTOMHCTB TOH MPOrPAaMMBbI JUIi POCCUHCKOTO YEJIOBEKa 3aKII0YaeTCsS B TOM,
9YTO HporpamMma OTIMYHO padoTaer ¢ pycckuMm andasutom. Kpome TOro, ¢ momomsio 3TOH
IPOrpaMMbI MOKHO CO3/1aBaTh OUY€Hb KOMITAKTHBIC TPUHIMITHAIBHBIC CXEMBI, 4 3aTeM COXPaHSTh
9TH CcXeMbl WM B (Qopmare c pacmupeHueM *.bmp (kak pUCYHKH) wWwin B (dopmaTre ¢
pacmupenueM *.wmf — kak meragaitner Windows.

Kpome toro, nporpamma XopoIo BBIIOJHSAET MPOBEPKY pabOTOCIIOCOOHOCTU CO3/IaHHBIX CXEM.
Ha puc. | B xadecTBe mpuMepa Moka3zaHO IJ1aBHOE pabodee OKHO MPOTpaMMbl MPU MPOBEpKE
paboToCIOCOOHOCTH CXEMbI MYJIbTUBUOpATOpa HAa ABYX TPAH3UCTOPAX.
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Puc. 1. Pabouee okno nporpammsl Circuit Maker 6.0
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[Iporpamma comep)uT OOIMMUPHYI OWUOIMOTEKY MOJENEeH MPOMBINIJIEHHBIX — W3ACIUN
9JICKTPOHHBIX KOMIIOHCHTOB C€ BO3MOYKHOCTBIO OIICPATUBHOIO MHIPOCMOTpa HUX OCHOBHBIX
XapaKTePUCTHK (HApUMep, TPaH3UCTOPA — ATO THUM KOPITyca, MaKCHMalbHOE HANPSHKCHHE, TOK,
4yacToTa, GUpMa-u3roToOBUTENb U JIP.).

IToBTOpHM e1ie pa3 0COOEHHOCTH 3TON IMPOTrPAMMBI:

Q mnporpaMMa MO3BOJSET JOCTATOYHO OINEPATHBHO MOATOTABIMBATH 3JIEKTPUUYECKHE CXEMBI
aHaJIOTOBBIX, IM(POBBIX WK CMELIAHHBIX aHAJIOIOBO-LU(POBBIX YCTPOMCTB.

0 npoBOAUTH MOACIMPOBAHUE DTUX CXEM C IOJIYYEHHUEM PE3YyJIbTaTOB B BHUJE OCLUIUIOIPAMM
CUTHAJIOB U TPa(MKOB YACTOTHBIX XAPAKTEPUCTHUK, BOZMOKHO IOJIy4Y€HHE TOUHBIX OTCUETOB C
IIOMOILBIO BEPTUKAIBHBIX U TOPU30HTAIIBHBIX BUSUPHBIX JIUHUM;

0 1o3BOJISIET KOHTPOJIMPOBATh PEKUM IO MTOCTOSSHHOMY U IIEPEMEHHOMY TOKaM B BBIOpaHHBIX
TOYKAaX CXEMBI;

Q wuHTEpecCHOM 0COOEHHOCTHIO MPOTPAMMBI SIBJSETCS HATUUME AHUMAIMOHHBIX KOMIIOHEHTOB
(3amyck pakeThl, CTapT aBTOMOOWJEN), MPU3BAHHBIX MMUTHUPOBATh KOHEUYHBIM pPE3yJbTaT
palboThI CXEMBI;

Q wuHTErpupyeTcs ¢ mporpaMMoii pa3padboTku neyatHeix miat TraxMaker.

[IporpaMmMa HMEIOT KOMMEPUYECKYI0 U CTyJeHYecKylo Bepcud. CryaeHdeckas Bepcus
MPAKTUYECKH HE OTJIMYACTCA OT MpodecCHOHATBHOM, CKadyaTh €€ MOKHO C yKa3aHHOTO BBIIIE
caura.

Uro06bl yOenuTh Bac B XOpouIed paboTOCIOCOOHOCTH CTYJEHUYECKOW BEPCHUU IPOrpaMMbl, Ha
puc. 2 TNpHUBOXY TIJIaBHOE pabodyee OKHO HTOM NporpaMMbl, B KOTOPOM BBINOJIHAETCS
MOJIeIUpOBaHuE PabOThI MoJieMa TuTia modem22, omrcaHue 3TOro MoJieMa MOKHO HaWTH B [1].
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Puc. 9.2. Pabouee 0KHO CTYZCHYECKON BEPCUH MPOTPAMMBI
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CpaBaute puc. 1 ¢ puc. 2 u BBl yOeauTeCh, YTO BCE MYHKTHI MEHIO (Kpome myHkTa Macros B
Bepcun 6.0) 1 KOMaHIHBIC KHOIIKY B pab0YMX OKHAX OJTHOW U APYTOH MpOrpaMMbl COBMIAIAIOT.

Kak mokazan omsIT, MOJenupoBaHue pabOTHI CXEM pPA3UYHBIX PATHOYCTPOHCTB C MOMOIIBIO
nporpamMmbl  EWB 5.12  ocauBaercsi Owictpee, uemM c¢ mnporpammoil CircuitMaker 6.0.
[MocnenHsist U3 STUX MpOrpamMM He OyJIET BBIOIHSITH MPOLECC MOACITHUPOBAHUS IO TEX TIOP, MOKa
B cXeMe OyIyT HaxoAuThCs XOTA Obl Majellive OMMOKU WJIM HETOYHOCTH, B TO BpeMs Kak
EWB 5.12 na Takoro poja HETOYHOCTM HpPOCTO He oOpamiaer BHUMaHMs. [loxoxe, 4TO
pazpabdotunku nporpamMMmbl EWB 5.12 cunrtaroT, 4T0 MENIKHe OMMOKA WJIM HETOYHOCTH MOYTH
BCETJja MOXKHO OOHApy>KUTh IO MOKAa3aHMUAM 33J€UCTBOBAHHBIX B MpOIECCE MOAETHPOBAHUS
U3MEPUTEIIBHBIX PUOOPOB.

B 10 ke Bpemsi cXeMbl palioyCTPOUCTB, BHIIOJHEHHBIC ¢ MTOMOIIIBIO TiporpamMMmel CircuitMaker
6.0, OYCHb XOpOIIO CMOTPATCA U MOTYT OBITH BBIIIOJHEHEI B COOTBETCTBHU C OT€YECTBEHHBIMU
crangapramu. [Ipu 3TOM CXeMbl MOTYT OBITh KCIOPTHPOBAHBI JHOO B (opMaTe pHCyHKa (C
pacmmpenuem *.bmp) 6o B popmare meradaiina Windows (¢ pacmmpenuem *.wmf), aro
OYCHb YMOOHO I CO3MaHMs KAYECTBCHHBIX PUCYHKOB (UEpPTEXkei) CXeM, MPHUTOAHBIX IS
MIeYaTH STHUX CXEM THIOTPa(CKUM CrIOcOOOM.
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Crpykrypa okHa u cucrema MmeHrw CircuitMaker

Ha puc. 3 mokazano riaBHoe pabouee okHo mporpammbl CircuitMaker Student. B camom
BEpXy, Kak 00bruHO Juisi Windows mpuiioskeHHH, pacroniaraetcsi MHGOpMaIMOHHas CTpOKa C
Ha3BaHWECM IIpOorpaMMbl W II0JIC TJIABHOI'O MCHIO. Hmxe pacmojiara€rcda IoJIC KOMAaHIHBIX
KHOIIOK, Ka)kK/1asi U3 KOTOPBIX CHa0)KeHa BCIUIBIBAIOICH ITO/ICKA3KOM, MOSIBISIONICICS B BEpXHEH
UH(POPMALIMOHHOW CTPOKE IMpPH YCTAaHOBKE Kypcopa Ha IOBEPXHOCTh KHOMKH. JlJisi JIydmiero
BOCIIPUSITHS ONTUCAHUH, KaX/ast U3 KOMaHIHBIX KHOIIOK MHOIO TIPOHYMEpPOBaHa.

Hmxe 3Tux nByX mosied pacrnojaraercsi CHELUaJbHOE OKHO, NMPEAHA3HAYEHHOE NI CO3JaHus
PAANO3JICKTPOHHBIX MPUHIUITHAJIIBHBIX CXEM, KOTOPBIC co61/1pa10Tcs1 u3 OTACJIIBHBIX
KOMITIOHEHTOB (paauojeTaneii), COeTUHEHHBIX MEXIY CcOOOM JUHHUSAMHU 3JIEKTPHUUECKOW CBS3H.
[Ipwm >TOM J1151 Ka’K10 HOBOM CXEMBI CO3/1a€TCsl CBOE CIIEMAIBHOE OKHO.

I'maBHOe MeHIO mporpamMmbl cocTouT W3 cieayromux nyHKToB: File, Edit, Macros, Options,
View, Simulation, Window, Devices u Help. Paccmorpum noapoOHee Kakaplii U3 IyHKTOB
MEHIO, TPU 3TOM HauOoJIpIllee BHUMaHUE MHOIO OyJeT yAeJIeHO TOJIbKO TeM IYHKTaM, KOTOpbIe
3a/1efiCTBOBaHbI B IIPOLIECCE CO3/IaHUS PAJUOIIEKTPOHHBIX CXEM.

IIynkT menio File

bonpmmHCcTBO MNOAIMYHKTOB OJTOr0 IYHKTa MCHIO SBJIAFOTCA THIIOBBIMU  IJIA Windows
HpI/IJ'IO)KeHI/Iﬁ u, 10 MOCMY MHCHUIO, OCTAHABJIMBATLCSA HAa HUX HC CJIICAYCT. OTMETUM TOJIBKO
IMMOAITYHKTBI, SaﬂeﬁCTBOBaHHBIe B CO31aHHHN CXEM.

Reopen — 3TOT MOAMYHKT BBI3BIBAET BCIIOMOTATEIbHOE OKHO, TOCPEACTBOM KOTOPOTO MOYKHO
3arpy3uTh B IIPOrpamMMy JIF0OYIO U3 HECKOJBKUX MOCIeIHUX pa3paboTok. CmoTpute puc. 4.
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Puc. 4. JleiictBue noanyHkra Reopen
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Merge — mo3BOJISIET K UMEIOIIEHCS B paboueM OKHE cxeme J00aBUTH elie BTOpyro cxemy. [Ipu
ATOM TEPBYIO CXEMY HEOOXOIUMO TIEPEHECTH BIPABO, OCBOOOIHB JIEBYIO YaCTh OKHA ISl BTOPOM
cxembl. B Bepcun Student 3ToT moAmyHKT He paboTaer.

Revent — mno3BosiseT uMeromylocss B pabodyeM OKHE CXEMy COXpaHUTb BMECTO JIPyroi,
PacHoJI0)KEHHON B JOCTYITHOM AJIsl IPOIPaMMBbI MaIlKe.

Import — no3Bosnsier 3arpy3uth B pabodee OKHO MPOrpaMMbl CXEMY U3 BHEIIHETO (haiina.

Export — coxpaHser uUMerolyocs B paboyeM OKHE CXeMy B BUJE KapTUHKU C PACHIUPEHHUEM
*wmf, *.dib wim *.bmp. /[lna oToif mnpouenypsl cHayaga HEOOXOIUMO KOMaHION
Export=>Options BeiBecTH Ha 3KpaH BcriomorareiabHoe okHO Export Options, nzoopaxxennoe

Ha puc. 5.
Export Options X|

— Selected Format Cutput
" windows Metafile i Color
" Device independent bitmap 0 B

* Device dependent bitmap

Ok

— Show LEDALAMP Dizplay State

ON O OFF % SiMULATION Cancel

Puc. 5. BcmomorarensHoe okHo Export Options

B 3TOM OKHE cilielyeT yCTaHOBUTh THIT KapTHHKH, B KOTOPBIH HYXHO SKCIIOPTHPOBAThH TAHHYIO
cxeMy. B moka3aHHOM Ha pUCYHKE BapHaHTE cXeMa OyJeT SKCIIOPTUPOBAaHA B PUCYHOK C
pacmuperuem *.bmp.

YT1oObI CpaBHHUTH MO BHEIHEMY BHIY BCE TPU BHAA PHCYHKOB C SKCIIOPTHPOBAHHBIMU CXEMaMH,
MHOIO B pHuC. 6, 7 1 8 IpHUBEICHBI COOTBETCTBEHHO BCE TP BapuaHTa - *.bmp, *.dib u *.wmf.
Kak BHAHO W3 3THX PUCYHKOB, TOJBKO MOCIICAHEMY W3 HHUX MPHUCYIIH YETKHE H300paKeHUS
pa3IMYHbBIX AyT, HAKJIOHHBIX JHHAN ¥ OKPYKHOCTEH.
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Puc. 6. Pucynok B opmare *.bmp
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C5

TuF +12V
ll 1 -0

R1

100k

Q1 CMD1
2N22224, ov

Lo | @
I

C5
1uF +12V
||I | I * 0
R1
100k
10%2F
P
1] V. Q1 CMD1
Pl 2N2222A oV
1 3 C6 C.1c)
—_ c1 [ 200pF 1P'I:
L1 | 50pF 3y
20uH
1 c4 R2
— 300pF LK
Puc. 8. Pucynok B popmare *.wmf
Preferences... — BBINOJHSETCS HACTPOWKA BCEX OCHOBHBIX IapaMeTpoB mporpammsl. [Ipu

BBIOOpE ATOr0 TOJIMYHKTa MEHI0O Ha JKpaHe TOsBIseTCS auaioropoe OokHO Preferences,
MOKa3aHHOE Ha pHucC. 9.
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Preferences x|

— Program Defaultz

Device/Flot Font : TrueT ype: Arial CYR Default Font |
[ Auto Repeat [ Amowswiee Tool ¥ Single Click Connect
v Display Toolbar ™ Prompt to S&VE [T Display variable names

Connechion Area Auto Wwire Bouting Defaulk Tranzient &nalysiz

0 |3 NE |3  Simple Cycles Displayed: |5

[™ Sound ¥ Box & Irteligent Paintz Per Cycle: |5|:|

¥ Quick Connect Export Ophionz. . Directonies and Files. ..

— Circuit Defaults

_ —Gnd——— ~Title Block — Border
[ Show Pin Dots w5 & None [
[™ Show Bus Labels )
[T Show Page Breaks T IH_ " First Page Priit B order
™ ShowMode Humbers | [T Display Grid (" Last Page ' None
[ Show Biaz Walues [ Print Grid " Al Pages " Schematic
[™ Show Prop Delays [~ Shap To Grid " All- Reduced i Page

v Show Designation
¥ Auto Refresh Circuit Faul Drata. . Circuit Dizplay... Select Calars...

Factary Settings k. Cancel

Puc. 9. OxHo Preferences

B 3TOM OKHe B mepByro o4yepeap HEOOXOIUMO YCTAaHOBUTH B KaueCTBE OCHOBHOTO mpu(T Arial
CYR - »T10T mpudT ycraHaBIMBaeTCs B CTPOKE PEJAKTHPOBAHUS, PACIIOIOKEHHOM CIIpaBa,
BBepxy. Kakue — TO Apyrue M3MEHEHHs Ha NEPBBIX MOpPaxX OCBOEHHUS JENIaTh HE COBETYIO.
Oco0eHHO He CTOUT HaXKMMaTh Ha PAcIoIOKEHHYIO cieBa BHU3Y Kiasuily Factory Settings. B
Clly4yae Ha)KaTHUs Ha ATy KJIABUIIY CTPAIIHOTO HUYEro, pa3yMeeTcs, He IPOU30MIET, HO Ha CXEME
HOSIBUTCS OOJIBIIOE YUCIIO JMIIHUX JKUPHBIX TOYEK B MECTAX 3JIEKTPUUYECKOTO KOHTAKTa JTMHUN
CBSI3M C KOMIIOHEHTaMHU.

IHynkT menwo Edit

HaznauyeHue Bcex MOJAMYHKTOB 3TOT0 IMMyHKTa MOHATHO U3 Ha3BaHUH MOJMYHKTOB, TO3TOMY 3/1€Ch
cienyeT BbIOpaTh moAnmyHKT Font, 1ist Toro, 4roObl 3a/eHCTBOBAaTH B MPOTpaMMeE PyCCKHE
oykBbl. [loce BeiOOpa Font Ha skpane mosiBisiercss nuaigoroBoe okHo Font (wmm Llpudr),
u3o0paxxeHHoe Ha puc. 10.
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Puc. 10. /TnanoroBoe 0kHO BBIOOpa MIPUPTA

Hlpudt Arial 8, obviunblil, peKOMEHTyeTCS N3aTEIBCTBAMU ISl UCTIOIB30BaHUS HA Pa3IMYHBIX

pHUCYHKaXx.

IHyukr menro Macros

OTOT MyHKT uMeeTcst Toabko B mporpamme CircuitMaker 6.0 u ciy>XuT 1711 CaMOCTOSITEILHOTO
CO3/IaHMM HEOOXOAMMBIX KOMIIOHEHTOB, OTCYTCTBYIOIIMX B OuOimoreke mporpammsl. Tak,
HanpuMep, MHE CaMOMy IMPHUILJIOCH CO3AaBaThb MAaKpOChl KOMIIOHEHTOB, M300pa)KeHHBIX Ha

puc. 11.
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Puc. 11. JlononHUTENbHEIC KOMIIOHCHTHI
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st co3nanust HOBOro KoMmroHeHTa BeiOupaeTcs Macros=>New. [losiBisieTcst muanoroBoe okHo,
B KOTOPOM CJIEyeT BBECTH HAa3BaHHME HOBOro0 KOMIOHEHTa M HaxaTb <OK>. Ilocne storo
MOSIBJISICTCS. OKHO, H300pa)KEHHOE Ha prC. 12, B KOTOPOM MPOUCXOIUT MPOIIECC CO3aHUS HOBOTO

KOMIIOHCHTA.
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Symbol Editor

— Element Type———— — Add Eisting Shape
" Select " Resize |_||: ;I

' Line © 1248 | [T Include Pins Add Shapel

" Rectangle ¢ 144 &ic
ShapesPkg Scale |1EIEI b4
" RBrdFRect " Cicle

o [x

—&dd Package—————

" Polline € Ellipse DIP - &dd Plg |

" Palygon Pin narme chars |4 new

. Ilj'nl::":""“'rI LI Pinz per package |1E J

Fill with———
Calor: IDevice vI ’}-. Color % Bk Grd | Add Te:-ct...l
— Edit Buffer
Attribute [21.01]  [22.42) [#3.03] [x4.04]

-

— Element List j
Cut | Copy | Heplacel [Fzert | Sppend I Delete | EN| | i
: : — Show
Line Device -47.-18  25-18 .
Line  Device 2519 2553 wz | et | S oy B oymboiNane
s L2 28 i Clear | " PinMames [ Pin Designations

20 EI Trace | ok, Cancel

Puc. 12. Oxno Symbol Editor s coznanus HOBOro KOMIIOHEHTA

[Iporecc co3manmsi HOBOTO KOMIIOHEHTA HE JIOJDKEH BBI3BIBATh KAKHUX JTMOO 3aTpyAHCHHI.

B okue Symbol Editor cnpasa pacnomnaraercsi OKHO, B KOTOPOM IIPEICTOMT PHCOBATh
CXEMaTH4YECKOe N300paKeHNE HOBOI'O KOMITIOHEHTA.

Caauana, eciu 9T0 He0OXO0IUMO, CIeIyeT HaHeCTH ceTKy. [lemaetcs aTo BeiOopom myHkTa Grid
(ctipaBa, BHU3Y). [Ipm xemaHum u300pakeHHE MOXKHO JeJaTh B YBEIMYEHHOM Maciurtabe,
KOTOPBIH BHIOMpAETCs KHOMKAMH <BBepX> M <BHM3> B Oyioke View. Bemmunna macmraba (B
IIPOLIEHTAX ) MOSABIISAETCS 31ECH JKE.

Jlis pricoBaHus JIMHUNA HEOOXOAMMO CIIeBa, B CIIMCKE Omeparuii, BeIOpaTh onepanuto Line, uyto
MO3BOJISIET PHUCOBATh MpAMBIE JUHUM B OKHE CO3[aHWsA KOMIIOHEHTA. BbINONHEHWE 3TOU
omnepaluy TMoKa3aHo Ha puc. 12. B crnucke uMeroTcst onepamuu I pUCOBaHUS HECKOJIbKHX
TUIIOB JIMHUM, ONIepalliy JUIsl PUCOBAaHUS OKPYKHOCTH, IJUINAIICA, TYTH.

OdyeHb BHHMATEIBbHO HEOOXOIWMO OTHECTHCh K YCTaHOBKE BbIBOJMOB (Pin) kommoneHrta.
[Tomuure, uro PinDown o0603HavyaeT BBHIBOJ KOMIIOHEHTa (MHKPOCXEMBI, TPAaH3UCTOpa U T.1.),
PacToIO0KEHHOTO B HMKHEM YacTH KOMIIOHEHTAa W TpeJHA3HAYCHHBIN I MOJCOCIUHEHHS K
KOMITOHEHTY 3JIeKTpu4ecKoil mHum cHuzy. KommoneHnt PinDown~ o6o3HadaeT TO ke camoe,
HO BBIXOJ] OT KOMIIOHEHTA (UM BXOJ Ha KOMIIOHEHT) BBITIOJIHAETCS C UHBEPCUEl.

Pinleft — BrIBOJI pacmonaraeTcsi ¢ JIeBOM CTOPOHBI KOMIIOHEHTa, Pinright — BeIBOI A1 mpaBoit
cTopoHbl komnoHeHTa, PinUp — BeIBOJ /17151 BepXHEI CTOPOHBI KOMIIOHEHTA.

[Tpomry oOpaTuTh BHUMaHUE HA PACHOJOXKEHHOE BHU3Y ClIeBa OKHO, B KOTOPOM 3allHCBhIBAIOTCS
KOOPJMHATHI JIIOOOW Orepanuy, BHIIIOJTHEHHOW HajJ KOMIOHEHTOM. J[0CTaTOYHO B 3TOM CIIHCKE
BBIOPATh KypCcOpOM Kakylo JINOO CTOKY, KaK COOTBETCTBYIOIAsl 3TOM CTPOKE JIMHUS (MU BBIBOJ,
WM OKPY’KHOCTB) TYT 7K€ OKaXyTCsl BbIIEJICHHBIMU KPACHBIM IIBETOM.

141 (11N HpI/I CO3IaHNHN KOMITIOHCHTA MMOAACPKUBAIOTCA TOJIBKO 6YKBLI JJaTUHCKOTI'O aﬂ(i)aBI/ITa.
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IIynkT menio Options

[IyHKT npeHa3HaueH AJs YCTAaHOBKU Pa3JIMYHbIX OMLUM, HO B TIEPBBINA MEPHUOT OCBOEHHSI BBIOOD
MOJITYHKTOB JIOJDKeH cooTBercTBoBaTh puc. 13. Ilommynkr Auto Refresh o6o3nauaer
O0OHOBJICHHME CO3/1aBaeMOM cXeMbl B npouecce padoTsl, a noanyHKT Quick Connect — GbicTpoe
CO3JJaHME HANEKHOTO IEKTPUYECKOr0 KOHTAKTa B Ipoliecce paboThl HaJX CO3JAHUEM CXEMBI.
Hanpumep, 4To0bl NOAKIIOUNTH 3€MIIIO K BBIBOAY KOMIIOHEHTA JIOCTaTOYHO MOJBECTU BBIBOA
KOMITOHEHTa 3€MJIM C BBIBOJOM OCHOBHOTO KOMIoOHeHTa. KoHTakT Oynmer ycrtaHoBieH 0e3
COEJIMHEHUS 3TUX BbIBOJIOB JIMHUEH.

BE CircuitMaker Student Version -2 x|
File Edit | Options Wiew Simulation Window Devices Help

AUtD Repeat CirhR ' = R A 2

I~ w auto Refresh CirH1
v Quick Connect “D.CKT* 100%(1) _|o] x|
Cevice Designations. .. -
Arrow Aiire Cir -t
Cursor Tools +
Show Pin Dots F5
Show Bus Labels F&

Show Page Breaks F7
Show Mode Mumbers  F8
Show Prop Delays

Device Display Data,,,  Chrlk
Circuit Display Data... CirkL

Grid... CirHG
Tithe Block... CirHB
Baorder ...

Puc. 13. ITynkT mento Options

Hoamyukter Grid (cetka), Title Block (pamka nnst HaumeHoBaHus 4yeprexa) u Border (pamka
oOpaMJyIeHHUs YepTeKa) CIeayeT BEIOMPATh TOJIBKO MPHU HEOOXOIUMOCTH.

IIyHKT MeHI0 View

[ToanynkTt Toolbar BEIBOAUT HA 3KpaH JIMHEWKY KOMAaHAHBIX KHOMOK. DTOT MOAMYHKT JOJKEH
OBITEH BCEr1a BBIAECIIEH.

[Moanyukr Colors BBIIOIHSET BBHIOOP IIBETA, IOJB30BATHCA MM CJIACAYEeT TOJNBKO IPH
HEOOXOOUMOCTH.

OcranbHble MOAIMYHKTEI B ICPHUOA OCBOCHUS KCIIATCIIBHO HC BBIGI/IpaTL.

IIyHkT MeHro Simulation

OTOT IMYHKT CIY’KUT s BbIOOpa OCHOBHBIX NapaMeTpOB Ipoliecca MOJCIUPOBAHUS PabOThI
CO31aHHOM cxeMbl. OCHOBHBIM SIBISETCS NOAIMYHKT Analyses Setup.

Ornucanue mapamMeTpoB MpoOIecca MOJICIUPOBAHUS PabOTBI CXeM HE BXOAWUT B 3alady ITOU
[JIaBbl, TIO3TOMY OCTAHABIUBATHCS HA OCOOEHHOCTSX ATOr0 MyHKTa HET HeoOxomumoctu. Ilpu
YKEJIAHUW TIOJITOTOBJICHHOMY YUTATEIIO HE COCTAaBUT OOJIBIIOTO TPY/Ia pa300paThes CO BCEMH
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MOAIMYHKTAaMU 3TOr0 IMyHKTa MeHro. Ha pwc. 14 moka3aHo pabouee OKHO TMPOrpaMMbl C
BBIOpaHHBIM IIYHKTOM MeHI0 Simulation.

[ CircuitMaker PRO =1=2] x|
File Edit Macros Opfions View | Simulation Window Devices Help
HEEIE | v 4nalog Mocte o Gl e B2
. . g n Analyses Setup... CtrH+Fg
L r\riga, 5\Glawald\od ] HETE
L:\Kniga_5\Glawaldig Digital Options... CirHFa —J
o5 Check Pin Connections j
TuF
3l 1 Reset Cri+Q
1 StE![II Ed
100k Run F10
10(032,: Trace E11
[
I l a4 Display Waveforms F1z2
3
l ¢t T 2000 [ Scope Probe
L1 | 50pF Display Yariable Nameas
20uH
l 4 e
ik l I
= = — J_—
4 M

Puc. 14. BeiOpan myHKT MeHto Simulation

[Toanynkt Run BxiItowyaeT mpouecc Moaennposanusd, noanyHkT Display Waveform Beinaer Ha
9KpaH rpadyK BHITOTHEHHS MPOIecca MOJACITUPOBAHHS.

IHynkT menro Window

DTOT MYyHKT MEHIO SIBJISETCS TUTIOBBIM 11 Windows MpUIIOKEHHH, TOATOMY JTOTIOTHUTEIBHBIX
MOSICHEHU! HE TpeOyerT.

IIynkT menwo Devices

Ciyxut Uit BbIOOpa W BBIBOJA Ha DJKpaH pa3IMYHBIX KOMIIOHEHTOB, COIEPXKALIMXCS B
O6ubNMoTEKE MPOTPaMMBI.

[Monmynkr Browse...X BBIBOAUT Ha OJKpaH wHH(popmanmonHoe okHO Device Selection,
npeaHa3HavYeHHOE s BEIOOpa KOMITIOHEHTA, M TIOKa3aHHOe Ha pHc. 15.
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&= CircuitMaker PRO -|=| x|

File Edit Macros Options Wiew  Simulation  Window Devices Help

Ll=gE [BiSI N EN

B L:'KrDevice Selection x|
tdajor Device Class inor Device Class Device Symbal Analog Only Device
Active Companents FHPM Trans B
Analog D arlingtons
Connectors Diodes PP TranzB
Crystals IGET= FHP TranzC
Data Conwerters JFET=
Digital MESFETs
Digital Animated MOSFETs Diepl
Digital B azice MOSFET= Enh
Digital by Function SCR=
Digital by Murmber Triacs
Dizplays Unijunction
Function Blocks ;I Wacuum Tubes
+ Model/Subcircuit [480) Show: | Analog W Digital | Symbal Ratate 50 Mirror |
I p Si 200rmiw’ 200 30md 300MHz pkg:5C-591,3,2 ;I
J_ MSC2235C p 5i 200rmiv’ 200 30md 300MHz pkg:5C-591,3,2 Labelalue : Help |
= |MSC2404C p 50 200rmi 200 15md, 1.2GHz pkg5C-591,3.2
MSC3130 p Si 200m 10 G0mé 2GHz pkg:5C-591,3.2 [NPHN
MSD1328R p 50 200’ 200 500md 219Hz pkg:5C-591.3.2 Hat Ke
MSDI18198-BT1  p 5i 150mw 600 100méd 430MHz GenPurpémp pkg:50T-231.3.2 ¥
MSD18194-5T1  p Si150mw B0 100md 490MHz GenPurpdmp pkg:50T-231.3.2 g Change |
P I MSDEOTR p 5i 2000 250 100md 430MHz pkg:5C-591,3.2
| = |M5DE01-5T1 p Si 2000 300 100md, 430MHz GenF‘urpAmp pkg:50T-231.32 —
MSDE02R o Si 200mivy 254 500mé: 219MHz p 132 I Retum search.. |
! ) Default WPM BIT pkg 70 I—I
Place Cancel |

Puc. 15. udopmanrionHoe OKHO /7151 BBIOOpa KOMIIOHEHTA

Nudopmannonnoe okuo Device Selection crieBa BBepXy COIAEPKUT TPU PACHIOTIOKEHHBIX PSAOM
HEOONBIIMX OKHA. B  kpaiiHeM cieBa HaXOAWTCS TIEPEYCHb PA3TMUHBIX  Pa3JIeIioB
3aJICHICTBOBAaHHON B TporpaMMe OWOJMOTEKM KOMIIOHEHTOB. Tak, Hampumep, aKTHBHBIC
KOMITIOHEHThl — TPaH3UCTOPHI, MHUOABI W T.N. cojaepxarcs B paszaene Active Components,
KBaplIeBbIe pE30HATOPHI cofiepkatTcs B pazaene Crystals u 1.1..

B cpennem HeOoMbIIIOM MHPOPMAITMOHHOM OKHE CIIEAYyeT BHIOMpATh Ha3BaHUE KOMIIOHECHTA, a B
TPEThEM OKHE — BBIOMpAETCSI BapUAHT HMCIOJHEHHS BHIOPAHHOTO KOMITIOHEHTa. CXeMaTHYecKoe
M300paKeHHE BBHIOPAHHOTO KOMITIOHEHTA MOSBIISIETCS B OKHE, PACIOIOKEHHOM BBEPXY CIIpaBa
(cm. pwuc. 15). Hwmxe -dTOro OKHAa pacrojararoTCs KHOMKA ¥ OKHA PEJaKTHPOBAHUSA,
npeIHa3HaYeHHbIE JUIsl BbIOOpAa OCHOBHBIX MApaMeTPOB KOMIIOHEHTA, IS TIOBOpPOTa U
3€pPKAIbHOTO OTOOPaKEHUS CXeMAaTHIECKOTO H300paKeHUSI KOMITOHEHTA.

[Tocne 3aBepiieHns Bcex omneparnuii o BHIOOPY KOMIIOHEHTA ClleAyeT HaxaTh kiaBuily <Place>,
B pe3yJIbTaT€ 4Yero KapTHMHKa CO CXEMAaTUYECKUM H300pakeHHEM KOMIIOHEHTa OKa)KeTCs Ha
MIOBEPXHOCTH paboyero okHa rnporpammsl. Ternepb HEOOX0UMO OTOYKCUPOBATh 3TY KAPTUHKY B
IIPEIHA3HAYEHHOE Ul HEE MECTO M HaXaTh JIEBYHO KiaBully MbIIKA. Ha puc. 15 mokasan
npoliecc BbIOOpa TpaH3UCTOpA.

[Hoanynkr Search...X BBIBOAUT Ha KpaH OKHO MOUCKa HY>KHOTo KomnoHeHTa Device Search,
MOKa3aHHOE Ha puc. 16.

OTOT MOAMYHKT HEOOXOJMMO BBIOMpaTh TOT/A, KOTJAa UMEETCs HEOOXOIUMOCTh YCTaHOBHTH
Kakiue TO 0co0Oble KOHCTPYKTHBHBIE OCOOEHHOCTH BBIOpaHHOTO KoMIoHeHTa. Ha pwuc. 16
BBINOJIHEH MOMCK JUIsl KoMIoHeHTa Resistor.
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M= CircuitMaker PRO _|=| x|

Fil=  Edit Macros Options “iew Simulation  Window  Devices Help

LI=8]E] 2N 5 R 9 R e ) s Y
L x|

Enter Dievice name, number ar description : Iﬂesislol Eird I

Symbaol - hodelS ubcircuit Drezcription

ROIP14:4
ROIF1E
ROIP1E:A
Resistor
Resistara,
Resistarwire
RSIP10
RSIP10:A
RSIPE
RSIPE:A
RSIPE
RSIPE:.A
SemiFesistor
SemiFesistord RESISTOR “Deafult semiconductor resiztor
War Resistor
War Resistord,

- ——

™ Fietum after Place [~ Place zingle items

LI— Search status: 17 items found

Place | Browse.. | Cancel |

Puc. 16. OKHO 110MCKa KOMIIOHEHTA

Hyukr menro Help

[Tynkt menro Help He nmMeeT Kakux TO 0COOEHHOCTEH M, Ha MOM B3TJIsA, HE TPeOyeT MOSCHEHHUI.

Komanaubie knonku CircuitMaker

OOGpatumcst CHOBa K pHC. 3, HA KOTOPOM IudpaMu TOMEYEHBI BCE OCHOBHBIE KOMAHHBIE KHOTIKU
pabouero okHa nporpammsl CircuitMaker Student.

Ne 1 — ocHOBHasi W3 KOMaHAHBIX KHOMOK MPOTPaMMbI, KOTOpasi BKJIFOYAETCS MO YMOITYAHHUIO
10CJIe 3aIlycKa MporpaMMbl B pa0boTy. CIy>)KUT JUTS yIAJICHUS] U peAaKTUPOBAaHUS KOMIIOHEHTOB
(M maHHBIX TO KOMIIOHEHTaMm), pabOThl C JIMHHUSAMH SJCKTPUUECKON CBS3M U TMpH pabore ¢
TEKCTaMHU.

Beskwuit pa3, nmoce 3aBepiieHus: Kakoi 1100 KOMaHAbl, HEOOXOAMMO HaXUMaTh 3Ty KOMaHIHYIO
KHOTIKY C H300pa)KEHHOM Ha Hell cTpenkoid. TOIbKO B 3TO KOMaHIHOM PEKUME MOXKHO BBIICISATH
KaKHe-TO KOMIIOHEHTHI, MepeMellaTh CXEMaTH4YeCKHe H300paKeHUs CaMHX KOMIIOHEHTOB U
OTHOCSILIUXCA K KOMIIOHEHTY 3aIUCEN.

Ne 2 — KOMaHJHasd KHOIKa g CO3OaHusA JJICKTPUYCCKUX CBs3CH MCXKAY BbBIBOJaMH
KOMITIOHCHTOB.

Ne3 — KOMaHJHasA KHOIIKa AJIA CO34aHMA TCKCTOBBIX 3amucei.
Ne 4 — xHOIIKa CIIYKUT U1 Y JAJICHUA KOMIIOHCHTA WX JIMHUN BHGKTpI/I‘ICCKOﬁ CBA3U.

Ne 5 — kHOmIKa HOJ 3TUM HOMEPOM CIIYXKUT JUIsl MOCTYNEHYATOro0 yBEIMYEHUs! cxeMbl. UTOOBI
BEPHYTBCSI TOCJIC YBEIMUYCHHS K HOPMaJbHOMY MacIiTaly HM300pa’KeHHs CIIEAYeT B TIaBHOM
meHro BeIOpaTh View=>Normal Size/Position.

Neo 6 — cimy»wuT s moBopora Ha 90° BeIIEIEHHOTO KPACHBIM I[BETOM KOMITOHEHTA.

No 7 — cnyXuT miis 3epKajibHOTO OTOOpa)KEHUS BOKPYTI BEPTHKAIBHOW OCH BBIJCICHHOTO
KOMITOHEHTA.
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Ne 8 — kHOMKa WHIAMKATOpHAs, MOKAa3bIBAET K KAKOMY BUAY — aHAJOrOBOMY WIIU IU(PPOBOMY
OTHOCHUTCSI co3flaBaeMasi B pabodeM OKHE cxeMa. Eciu Ha KHONKEe HM300paKeH TPaH3HCTOP,
3HAYUT CXeMa aHaJIoroBasi, €CiIM U300pakeH Joruueckuii anement U, To cxema nudponas.

Ne 9 — ycnonp3yercs npu aHAJIOTOBOM MJIM LU(POBOM MOJICIUPOBAHUH.
Ne 10 — ucnoznp3yercs 111 MOCTYNEHYATOro HKU(POBOTrO MOAEIMPOBAHUS.

Ne 11 — xomaHAHas KHOIKa, 3allycKamomas B paboOTy CO3AaHHYIO CXeMy, T.€. 3aIyCKaromias
IpOoIECC MOJETUPOBAHHUS.

Ne 12 — xHomKka mpeBpamaeT Kypcop B HAaKOHEUYHHUK HM3MEPHUTEIIBHOTO MPUOOpa, KOTOPHIA B
U(pPOBOI CXeMe MOKA3bIBACT COCTOSIHUE B CXEMBI TOUKE, KOTOPOH KacaeTcsi HAKOHEYHHUK, a JIs
AQHAJIOTOBOI CXEMBI ITOKA3bIBAET HAMPSKEHUE WU TOK B JaHHOW TOUKE.

Ne 13 — kHOMKa UCTIONIB3YETCS KaK MHAWKATOP MPU MOAEIUPOBAHNYU LIU(PPOBBIX CXEM.

Ne 14 — xomaHznHas KHOIIKA, MOCPEICTBOM KOTOPOH MOXKHO BBIBECTH Ha DKpaH pe3yjbTar
MOJICJINPOBAHMsSI CXEMBI B BUJIE rpaduka.

No 15 — kHOMKa CITy)UT 71 BBIBOJIa Ha SKpaH okHa Device Selection ns Be1OOpa KOMIOHEHTA
1 BbIBOJA BI:IGpaHHOFO KOMIIOHCHTAQ Ha 3KpaH. AHa.HOI‘I/I‘-IHO KOMAaHJI€ TJIaBHOI'O MCHIO
Devices=>Browse...X.

No 16 — kHOmKa ciyXuT O BbIBOAA Ha 3KpaH okHa Device Search nns moucka cBOWCTB
KOMIOHEHTa. AHaJOrM4YHO KoMaHe riiaBHoro Medro Devices=> Search...X.

No 17 — KkHOmKa WUCHONB3YeTCS MPU CO3JAHUU HOBOTO KOMIIOHEHTA WM W3MEHEHUU B
BBIACJICHHOM KOMIIOHCHTEC.

Ne 18 — komaHgHast KHoOmKa wucmonsdyerca mins skcropra PCB netlist u ans paboTsl c
nporpammoit TraxMaker.

Kak co3gars cxemy

Co3aaHne NPUHIMINANBHBIX 3JEKTPUYECKUX CXEM PaJHO3JIEKTPOHHBIX YCTPOHCTB C MOMOILBIO
nporpammbl CircuitMaker Gonpiioro Tpyaa He mpescTaBisier. B mopsiaike oOMeHa ONBITOM
IpeJlarao BaM MpUMEHSIEMbI MHOIO MOPSI0K IOATAHON pa3pabOTKU CXEM.

1. Ha 6YM8.FC ACJIa0 3CKM3 CXCMBI.

2. 3amyckaro nporpammy CircuitMaker 6.0 u, nocpeacTBoM BO3JEHCTBUS HAa KOMaHIHYIO
kHonKy Ne 15 (puc. 3), BbIBOXKY B pabouee OKHO ITPOrpaMMbl BCE KOMIIOHEHTbI, HEOOXOAUMbIE
Juis AaHHOW cxeMbl. CrenyeT y4HThIBaTh TOT (DakT, YTO NPOrpaMMa aBTOMATHUYECKH
pocCTaBisieT Homepa (Mo mopsAaKy, HauuHass ¢ Ne 1) BceX KOMIOHEHTOB JaHHOTO THIIA.
[To3TOMy KOMIOHEHTHI HY>KHO BBIBOAWTH Ha paboyee OKHO B TOYHOM COOTBETCTBUHU C
CO3JJaHHOM B IyHKTE€ | CXE€MOH, HauuHas C JIEBOM CTOPOHBI. lIpu 3TOM HY’)KHO CTaparbCs
Cpa3y yCTaHABJIMBATh KOMIIOHEHT Ha MPEAHA3HAYEHHOE JUIsl HETO MECTO.

3. Ilocne Toro, kak BCce KOMIIOHEHTBI PACCTABIICHBI MO CBOMM MECTaM, CJIEAYeT MPOBEPUTH
COOTBETCTBHUE MPUHAJICKAMNUX KAXKIOMY M3 KOMIIOHEHTOB JJAHHBIX C IAaHHBIMHU TI0 CXEME M3
nyHkTa 1. Ecnu Bo3HHKaeT He00X0IUMMOCTh U3MEHHUTD JJaHHBIE PE3UCTOPa, KOHJIEHCATOPA WITH
KaTyIIKA WHIYKTUBHOCTH, TO CJIEAYET BBINOJHUTH JBOMHOW IWIEIYOK JIEBOW KJIaBUIIEH
MBIIIKM Ha KapTUHKE 3TOr0 KOMIIOHEHTa. [lpu 3TOM NOSBIsSETCS OUAIOrOBOE OKHO, B
KOTOPOM CJIEZIyeT BHECTH HY)KHbIC M3MeHEHus. [Ipumep 11 M3MEHEHHUs! JaHHBIX Pe3ncTOopa
nokasas Ha puc. 17.
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Edit Device Data X|

Device Fesishond, [T isible
Label'value IE v visible
Designation ~ [A2 W isible
D escription I [ Wisible
Package IﬁxlﬁLD.d

Auta Designation Prefix IH ¥ Analog

Spice Prefis Character(z) IH v Digital

Farameters I
Bus Data
Spice Data D A1 2 RN
[~ Exclude From FCE [ Exclude From Parts
Pinz... Fault=. .. (] 4 Cancel

Puc. 17. OxHO ¢ napaMeTpaMu pe3ucropa

4. Ecmu umeercs HEOOXOAMMOCTh W3MEHUTH IMAapaMETpPhl TPAH3UCTOPA, TO TMPHU JTBOHHOM
IeJTYKEe Ha N300payKEHUH 3TOTO KOMITOHEHTA Ha 9KpaHe CHayvajia MOsSBUTCS TUAJIOTOBOE OKHO,
nokazaHHoe Ha pwuc. 18. 3mecy HeoOxoaumo HaxaTh kiaBuiny <Netlist>, mocne uwero
HOSIBJISIETCS  OKHO, IOKa3aHHOE€ Ha puc. 19, B KOTOpOM MOKHO OYJEeT BBINOJIHUTH BCE
HEOOXOINMBIE U3MEHEHHS.

NPN Bipolar Junction Transistor Model x|
Mame - Dezcription

2418593 p 50 1.2 80V B00md 90MHz GenPurp pko: TO-39 3,21 il

2M2102 p Si 1w B3 14 90kHz Admp pkg TO-39 3.2.1

2M22184 p Si 800mi 400 BO00mA 250MHz GenPurp pka:TO-39 3,21

2M2219 p Si 800mb 300 B00md 300MHz GenPurp plkg:TO-39 3.2.1

2M22194 p 5i 800nt 400 S00ma, 350kMHz GenPurp pko TO-5 3.2.1

M2z o Si 400mk 30 B00mA 300MHz GenPurp pka: TO-18 3.2.1

2 ] ) 5i B00mt 400 B00md, 300kMHz GenPurp pko:TO-18 3.2,

2M2270 p Si 1w 45 14 280kMHz Amp plg:TO-25 3.2.1

2M2369 p Si 360m 15 200ma, B00MHz Switch pkg TO-18 3.2.1

2M 23694, p Si 360m 15 B00ma, BO0MHz Switching plkg: TO-18 3.2.1

2M2484 p Si 360miw B0V B0md T00MHz pkg TO-18 3,21 ;I
Edit... Delete M etlist. .. Select Exit |

Puc. 18. [IpomexyTO4HOE OKHO U1 TpaH3UCTOpa
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5.

Edit Device Data x|

Device MFMN TransC I~ visible
Labelalug |m ¥ Visible
Designation IEH v Wisible
Description I [ Wisible
Package ITD"I 8

Auta Designation Prefix IE! ¥ finalog

Spice Prefix Characterz] IE!N [ Digital

Parameters I
Busz Data
Spice Data ED X1 E2EIEM
[ Exclude From FCE [T Exclude From Parts
Pinz... Faults... | k. Cancel

Puc. 19. OxHoO ¢ nmapameTpaMu TpaH3UCTOPA

[Tocne Toro, kak OyAyT YTOYHEHBI MapamMeTphl KaXKIOTO M3 KOMIIOHEHTOB, HEOOXOIUMO
CBA3aTh MEXy cOOON BCE KOMIIOHEHTHI 3JIEKTPUUECKUMHU COCTUHUTENbHBIMU JTUHUSIMH. J{J1s1
ITOr0 HAXXMMaeTcs KoMaHaHas KHomka Ne 2 (cm. puc. 3). Kypcop mpeBpaiaercs B KpEeCTHK.
LlenTp Kypcopa ycTaHaBIMBAETCS HAa BBIBOJ KOMIIOHEHTA, IIPU 3TOM Ha Kypcope MOsBISETCS
HEOOJIBIIION MPSIMOYTOIPHIYEK KPACHOTO 1IBETA, YTO TOBOPUT O COBIAJICHUU LIEHTPA Kypcopa
C HY>XHBIM BBIBOJJOM KOMIIOHEHTa. Temneph cieayeT HaXKaTh JIEBYIO KJIABHILY MBIIIKH U BECU
Kypcop K TOMY BBIBOJy KOMIIOHEHTa, C KOTOPHIM JOJKEH OBITh JIIEKTPUYECKH CBSI3aH
npenpinymuid BbiBoA. llpu coBmazeHuu IeHTpa Kypcopa C HYXXHBIM BBIBOJIOM CHOBA
oOpa3yercs MPSMOYTOJIBHUYEK KPACHOTO I[BETA, TEIEPh MOKHO OTIYCTUTh HAXKATYIO JIEBYIO
KJIQBUIILY MBIIIKH. MeXay NByMs 3aJeHCTBOBAaHHBIMHU B 3TOM Ollepalvy BBIBOJAAMH JIOJDKHA
MOSIBUTHCS JIMHUS CUHETO 11BeTa. HyKHbIe BEIBOABI COCTMHEHBI.

TO‘IHO TaKUM XK€ CHOCOGOM, OIIMCAHHOM B Hpem:mymeM HYHKTC, HGOGXOI[I/IMO BBITIOJIHUTH
BCE COCIMHEHHUS B COOTBETCTBUU C MIPEABAPUTEIIBHO CO3JaHHOM B MMyHKTE 1 CXEeMOM.

Cxema rortoBa. CHavana cxeMy HEOOXOAMMO COXPAaHUTh B 3apaHee NMPUTOTOBIECHHOM MaIlKe.
Tenepb MOkHO TONIPOOOBATh HAXKaTUEM Ha KOMaHJHYI0 KHONKY Ne 11 (cm. puc. 3) 3amycTuTh
cxeMy B paboty. Ecnu B cxeme HeT omMOOK WM 3HAUUTENBHBIX HETOYHOCTEH, B paboueM
OKHE IpOrpaMMbl MOSBUTCA (B BEPXHEM JIEBOM YINy) H300paxeHue palOouell mnaHenu
MYJbTHUMETPA, @ B HI)KHEH YyacTH OKHA MOSBUTCS rpaduK, SBISIOIIUNCS pe3yIbTaTOM paboTh
Balleil cxemsl (Ui mpuMepa cM. puc. 2). Mcnons3ysa komanaHyto kHonky Ne 12 (cM. puc. 3)
MO’KHO IIPOBOJMUTH U3MEPEHHUS B PA3IMUHBIX TOUKaX cXeMbl. [10 mokazaHusAM MyJnbTHUMETpa U
xapaktepy rpaduueckoil 3aBUCUMOCTH MOYKHO JOOUTHCS ONTUMAIBHONH pabOTHI CO3MaHHOU
BaMU CXEMBI.

CrnenyromuM 3TarnoM HEOOXOAMMO CO3[aTh CXEMY, COOTBETCTBYIOIIYIO OTEUECTBEHHBIM
craugaptam (ECK]I) nns mpuHIMIHUATBHBIX AJIEKTPUYECKUX cxeM. Jlenmo B TOM, 4TO BCe
3aI[efICTBOBaHHBIe B IIporpaMMc KOMIIOHCHTBI MOTYT 6BITI> IIOKa3aHbl Ha CXEME€ WU II0
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craugaptam CIIA, wm mo HemenkuMm crangaptam (DIN). UToObl BBINOJHUTE U3MEHEHUS B
CXeME B COOTBETCTBHHU C OTCUYECTBEHHBIMH CTaHIApTaMH, HEOOXOIUMO CIIENaTh TOpabOTKy
CXeMBbl C TIOMONIbIO Jpyrux mporpamm. [l 3TUX Lenedl COo3JaHHYI0 CXEeMy CcleayeT
HKCIOPTUPOBATh B PUCYHKH C paciupeHueM *.bmp u *.wmf.

9. YT0OBI 3KCTIOPTUPOBATH CO3JJAaHHYIO BaMH cXeMy B ¢opMaT *.bmp HEOOXOAMMO B IIABHOM
MeHio BbIOpaTh komaHay File=>Export=>Options.... B nosBusmemcs aMaToroBoM OKHE
Export Options, n3o0paxennom Ha puc. 20 ciemyer BbIOpaTh cTpoky Device dependent
bitmap u naxare kmaBumy <OK>. DTuMmH neWCTBUSMH Bbl BBIOMpACTE YCIOBHE IS
OKCIOPTUpOBAaHUS  cxeMbl B (Qopmare  *.bmp. Temepp  HYXHO  BBIIOJIHHUTH
File=>Export=>Circuit as Graphic. Ilossuserca oxHo Save Bitmap File, kotopoe
MO3BOJISIET COXPAHUTD (Haiisl SKCIOPTUPYEMON CXEMBI B 33JJaHHYIO TaIKYy.

Export Options X|

— Selected Format Cutput
= windows Metafile " Colar
" Device independent bitmap ' B

¥ Device dependent bitmap

ok

— Show LED/LARMP Dizplay State

oM OFF % SIMULATION Cancel

Puc. 20. OxHo BrIOOpa (hopmara ¢aiina

10. YToOBI SKCIOPTUPOBATH CO3/IaHHYIO BaMH cxemy B ¢opmar *.wmf HE0OX0IUMO B TJIaBHOM
MmeHio BbIOpate koManay File=>Export=>Options.... B nosBuBmemcs AUaIoroBOM OKHE
Export Options, nzo0paxxenHom Ha puc. 20 cieayeT BbIOpaTh CTPOKY BEPXHIOI CTPOKY
Windows Merafile u naxxats kinapumry <OK>. OTtumu neficTBUsAMHU Bbl BBIOMpPAETE YCIOBUE
JUISL  DKCTIOPTUpPOBaHUsA cxeMbl B  ¢opmare *.wmf. Tenepr HYXHO BBITIOJHUTH
File=>Export=>Circuit as Graphic. Iloasnsercs okano Save Metafile, koTopoe no3Bossier
COXpaHUTH (AT FKCTIOPTHUPYEMOI CXEMBI B 33/IaHHYIO MATKYy.

11. Teneps BBl BIUIOTHYIO TIOJIOIUIN K IMOCTAEAHEMY dTaIy, KOTOPBIM MO3BOJUT CO3/IaTh PUCYHOK
IMPUHIUIINAIBHON JJIEKTPUYECKON CXEMBbI, COOTBETCTBYIOIIEH OTCUYECTBEHHBIM CTaHIapTam
(ECKJl) mns smextpudeckux cxeM. Ho mist 9Tux meneid HeoOXOAMMO BOCIOJIB30BATHCS
nporpammamu Paint u Corel Draw.

lopaboTka cxembl nporpammoii Paint

[Iporpammy mpoctoro rpadudeckoro penakropa Paint moxxHo BbI3BaTh koManzaol Ilyck=>Bce
nporpammbI=>CrtanaapTabie=>Paint.

Komannoit File=>Open He0o0X01MMO OTKPHITh B paboueM okHe mporpammbl Paint cozmannyto
BaMU CXeMy, KOTOpas ObUla MpeABapUTENbHO JKCIOpTHpoBaHa B (opmar pucyHka *.bmp.
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Pabouee oxkno mporpammer Paint ¢ momemienHoir B Hero cxemoii mpoctoro LC reneparopa
MOKa3aHo Ha puc. 21.

IR

¥ genlla - Paint
dann Mpaeka Bug  PucyHok Manvtpa  Cnpaeka

|
L1 | S0pF l UL
20uH
R2
| c4 L]ak

L 4 1

s
& |fe : 1L|u|= 12
Z|Q il
R
7 i 100k
%A
cz
N 100gF o MO
HF T2, ov
O|Z o3 CE
oo o T [P b |

llllllllllllll
il (NN CRERE

|,[I,n;| NONyUYEHMA CRpEekd EaBepiTe KoMaHAy "BeiZ0E Crpseki” M2 MeHD "Cipaska”, |

Puc. 21. Pabouee okHO mporpammel Paint

UrtoObl 1opaboTaTh 3Ty CXeMy, IOTpedyeTcs He TaK y>K MHOTO YCHIINH.

O HeobxomuMo HW3MEHHTH HU300paKeHHE CUMBOJIa 3a3emiieHUs. Eciam Obl B cxeme ObLI
MIPUMEHEH AJICKTPOJIUTHICCKUN KOHJEHCATOP, TO €r0 M300paKeHHUE TOXKE HY)KHO OBLIO ObI
3aMeHHTh. Takxke moTpedoBaack ObI 3aMEHA CHMBOJIOB PA3TUYHBIX JTHOJOB.

a HCO6XOI[I/IMO HU3MCHUTH HAIIMCAHUC HOMUHAJIBHBIX BCJIWMYHWH KOHACHCATOPOB, PC3UCTOPOB U
KaTyHICK UHAYKTUBHOCTH.

a HCO6XO,[[I/IMO U3MEHHUTHh 0003HAYCHUE TPAaH3UCTOPOB, ANOAOB U MUKPOCXCM.

JlopaGoTaHHBII BapuaHT pUCYyHKa CXeMbI II0Ka3aH Ha puc. 22.
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Puc. 22. JlopaboTaHHbIN BapHaHT CXEMBbI

[losny4yeHHbBII PUCYHOK CX€Mbl HEOOXOIUMO COXpPaHMTb B COOTBETCTBYMOLIEH mamke. s
yKa3aHHON BbIlIe JOPaOOTKM PHCYHKa CXEMbl MOXHO MCIIOJIb30BaTh JIIOOOM npyroi, Ooiee
yIOOHBIN 1715 Bac rpaduuecKuil peaKTop.

JlopaboTka cxemMbl NporpaMmmoit

Corel Draw 10

Ota nporpaMma JI0BOJIBHO XOPOILO paclpocTpaHeHa U, MHE TyMaeTcs, HE COCTaBUT OOJIBLIOrO
Tpyna npuoOpectu e€ y cBoux npysei wim B MuTtepHere. [lpuromutcs mobas Bepcus 3TOU
IpOTrpaMMBlI.

[Tocne 3amycka nporpammsl Corel Draw 10 B pa®oTy Ha 3KpaHe MOSBUTCS IJIaBHOE pabouee
OKHO TIPOTPaMMBbI, U300paKeHHOE Ha pHUC. 23, HO TOJBKO B IIEHTpe pabouero okHa HE OyIer
OpSMOYTOJIbHUKA, H300paXaroIero JUCT OyMaru.

& CorelDRAW 10 - [Pricyrior1] == x|
—] ®aiin  Pepaktvpoears  [okazate  Pasmewenwe  HomnoHoBaTe  SthdekTel  BMTOBRIE MEOODEHEHWA - ﬁl| ll
TekcT  MHCTpYMEHTE  OmHo (omMolb
DB A& me o-o-@mlo  ~lo-ue
ra . . S _
g e =] A e e G
| BT L 100 g o0 0 ) 0 ) 00 maanneTps
0 B
Al g X
&,
O
2 (2]
" [
&
A
2,
&
[ | =
H T
M + 1us1 + M Crpammmal 1 _ (ol |

Puc. 23. I'maBaoe padouee okHo Corel Draw 10

19



I'. A. TanuueB «Co3naeM NpUHIUITHAIIBHYIO PATUOCXEMY»

[IpsMoyronbHUK B IEHTPE OKHA MOSBUTCS Mociie BBojga koMaHabl Paita=>HoBwblii. 3atem
cienyet BeIOpaTh aiin=>MmnopT, B pe3ynbTaTe Yero MosiBUTCS JUATOTOBOE OKHO JUIsl BBIOOpa
UMITIOPTHPYEMOTO B TIporpammy (aiijia ¢ pUCYHKOM pa3paboTaHHON BaMH CXEMbI, TIOKa3aHHOE
Ha puc. 24.

2| x|

MNarka: | ) Glawald ﬂ = l-:j; - MranopT
1 Ris14_1 \*dRis14_7 \*dRis14_13 \*dRis14_1C5 OTreHa
I Risl4_2 “lRis14_g Sl Ris14_14 "l Risl4_20
1 Ris14_3 *dRis14_0 *dRis14_15 4 Ris14_21
1l Ris14_4 *lRis14_10 L Ris14_16 Sl Risld_2=
1l Ris14_5 \“dRis14_11 \“dRis14_17 IRis14_24
| Ris14_f Sl Ris14_12 *lRis14_18 ®irnaga 1<
Kl | il

Mra dafna: || ;I [ MpeanpocroTp
%P abinel THNE: | Broe poprartel Dalinos ﬂ | Ll ek ora ﬂ

Bua THna: | Mo yronyaHu j

Pazrep

: [ Ceazank pacTp EHELHE

Pophar [ EomtkH: MHoroenofHEE pacTp
M pUMEYAHHS; [ Mzenevs eotp. [EC npodunk

[ MNpoeepuTe Ha Boa. sHark
[ He nokasz. guanor guasTpa

[+ CoxpaHime cnoM M cTp
[ | CeAzate & ¢alinam BeIc. pasE 407 EeiEoga c Hem, HF

Puc. 24. JlnanoroBoe okno mMnopt

B nmanoroBom okHe BbI BbIOMpaeTe HY>KHBIM PHCYHOK CO CXEMOW, BBIMOJTHEHHBIN B (hopmare
*.wmf, u Haxxumaere kiaBuiry <UMmopT> win jenaete NBOWHOW IICIUYOK JICBOM KIIaBUILIEH
MBIIIKM Ha TEeKCTe BBIOpaHHOrOo ¢aina. Ha oskpaHe cpa3y e MOSBUTCA TJIABHOE OKHO
MpOrpamMMBbl, TIPU 3TOM KypcOp MPUMET BHJ MPSIMOTO yTiia, COCTaBICHHOTO U3 JABYX KOPOTKHX
OTPE3KOB JIMHUHU. YCTAaHOBUTE KypCOp B BEpPXHHUHM JIEBBIM Yrosl MPsAMOYTOJIBHOTO JIUCTA WU
MOTSHUTE MBIIIKOM Kypcop BINpPaBO W BHHU3, OMNPEACITWB OSTUM TMPaBbld HIKHUM YOI
UMIIOpTHpPYeMOTo pucyHka. [locne menyka JeBOi KJIABUIIEH MBIIIKH B MOJOKEHUU HUKHETO
IIPABOro yTJja, Ha JIUCTE NOSBUTCS U300paKEHUE CXEMBI, TIOKAa3aHHOE Ha puc. 25.
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# CorelDRAW 10 - [Pricyroki] -1=| x|
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Puc. 25. ImnoptupoBanue pucyHKa B IPOrpaMMy

Ho 310 n3o0paxenue OyneT mokazano B Macmrade 100% U MOKaKeTCs BaM CIIMIIKOM MEITKHM.
Jlns yBenmuueHWs Macmitaba MOXXHO B OKHE PEIAKTHPOBAaHMs MaciuTada, pacrojOXeHHOM
BBEPXY, NPSIMO HAJl MPSAMOYTOJILHUKOM JIUCTA, BHIOPATH JIFOOYIO BEIUYHHY KHOTIKAMHU <BBEpPX>
<BHH3> WJIM BBECTH NU(POBOE 3HAYCHHE MacITada ¢ KIIaBUATYPHI.

I‘IT06I>I OYUCTUTH CXCEMY OT JIMIIHUX 3JICMCHTOB, HGOGXOI[I/IMO B TJIaBHOM MCHIO MPOrpamMMmbl
BeIOpaTh KommanoBatb=>PasrpynnupoBatb Bce. DTO MO3BONMUT KaxAbld M3 3JIEMEHTOB
PUCYHKa, KOXIyI0 OYKBY, BBIICISTH OTACTHHO OT JIPYTHX AJIEMEHTOB. BBIIEICHHBIN 3JIEMEHT
JIeTKO ynajisieTcst HaxaTtueMm kiapuiny <Delete> Ha ki1aBuaType KOMIbIOTEPA.

[TocnH Toro, kak OyIyT BBIIIOJHEHBI BCE YyJAaJ€HUs, CIEAyeT B TIJIABHOM MEHIO BbIOpaTh
KomnanoBaTrs=>I'pynna. [lociie 3701 KOMaHABI BCE AJIEMEHTHI CXEMbI OyIyT OOBEAUHEHBI B
IpYMIIbI, B COOTBETCTBUH CO CXEMATUYECKUMHU U300paKEHUSIMU KOMIIOHEHTOB.

Jns  Toro, 4YTOOBI OTpPENAaKTUPOBATh TEKCT, HalpuUMep, HAMMEHOBAHUS TPAH3UCTOPA,
HEOOXOIMMO  BBIIENUTh 3TOT TEKCTa MBIIIKOM W B TJaBHOM MEHIO  BbIOpaTh
Texkcr=>PenaktupoBars Texcr. Toruac Ha 3kpaHe MosABUTCA OKHO PerakTupoBanue Tekcra,
IIOKAa3aHHOE Ha pUC. 26, B KOTOPOM MOKHO BBIMOJIHUTh BCE HEOOXOAMMBIE ONEpaluu o
PEAaKTUPOBAHUIO.
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PepakTvpoBaHVe TeKCcTa 2] %
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Puc. 26. OkHO 1)1 peTaKTUPOBAHMS TEKCTA

[Iporpamma mo3BOJISET BBIMOIHUTH KOMTUPOBAHHUE JIFOOOTO AJIEMEHTa CXEMBI, YTO OYeHBb YJI00HO
IJIA CO31aHMUsI HOBOI'O TEKCTaA. I[JISI 3TOI'0 BBIACIISIEM KaKOﬁ-TO TEKCT U B TJIaBHOM MCHIO
BBIOMpaeM PenaktupoBars=>Konuposars, a 3aTeM BBIOMpaeM —
PepaktupoBars=>BcraBuTs. [Ipy 3TOM Ha MeCTE BBIAEIEHHOTO 3JIEMEHTA OKAKETCS €UIE U €0
TOYHAS KOIHsI, KOTOPYIO MOKHO B3SITh U TIEPEHECTH B JIFOOOE IPYyTrOe MECTO M OTPEIaKTHPOBATH
HJIN BBECTU COBCEM HOBBIfI TCEKCT.

[Tocne Toro, kak BCe BCIIOMOTATENBHBIC ONEpanuy OyayT BBHIMOJHEHBI M CXeMa IPUMET CBOM
OKOHYATENIbHBIN BHUJ, CJIENyeT COXpPaHUTh (ailll ¢ PUCYHKOM B COOTBETCTBYIOILIEH MarmkKe.
Henaetrcs »t0 mo komanae Pain=>CoxpaHuTh KakK.... J[HaJIOroBo€ OKHO, IMOCPEACTBOM
KOTOPOTO BBITIONHSAETCS COXpaHeHue ¢aiina, mokazaHo Ha puc. 27.
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Puc. 27. JluanoroBoe OKHO

Ha puc. 28 moka3zan puUCYHOK paauOCXE€Mbl, CO3JaHHBIM ¢ MpuMeHeHueM mporpammbl Corel
Draw 10.
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Puc. 28. Cxema, nopadorannas B Corel Draw 10

[IpumeHeHne pUCYHKOB, CO3/IaHHBIX WM JOPAaOOTaHHBIX C romollsio nporpaMMbl Corel Draw
10, y106HO TeM, YTO MOKHO OYEHb JIETKO U3MEHSATh pa3Mephbl ITUX PUCYHKOB, MacIITaOUPOBaTh
UX MPHU MOATOTOBKE K IEYATH.
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