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BHumaHue!

lMpaBa Ha JaHHbIV OKYMEHT B MOSIHOM O6BbEME NpUHagiexaT KoMnaHum
«OPEMEKC» 1 3awmuieHbl 3akoHogatensctBomMm Poccuinckon Pegepauunm o6
aBTOPCKOM MNpaBe 1 MeXayHapOoAHbIMU JOTOBOPaMM.

Mcnonb3oBaHue gaHHOro OKYMeHTa (Kak MOSIHOCTLIO, TaK M YaCTUYHO) B KaKON-nnmobo
dopMe, Takoe Kak: BocrnpousseaeHne, mogmdukaums (B TOM YMcrne nepeBo Ha
ApYyrou s13blK), pacnpocTpaHeHne (B TOM Yucrie B NepeBoe), KonmpoBaHmne
(3anmcTBOBaHMe) B Ntobon hopme, nepegadva popme TpeTbMM NnLam, — BO3MOXHDbI
TONbLKO C NpeaBapuUTENbHOro NMCbMEHHOro pa3pelueHns komnaHmm «OPEMEKC».

3a He3akoHHOEe MCMNOoMb30BaHNe AaHHOMO AOKYMeHTa (Kak MOfHOCTbIO, Tak U
4YaCTMYHO), BKIHOYasi ero KONMpoBaHWe 1 pacnpocTpaHeHne, HapyLnTeNb HeceT
rpakaaHCKyo, agMUHUCTPATUBHYH UMK YrONOBHYH OTBETCTBEHHOCTb B COOTBETCTBUM
C AENCTBYHOLLMM 3aKOHOAATENbCTBOM.

Komnanna «OPEMEKC» octaBngaeT 3a cobon npaBo N3MEHUTb COAepXaHne AaHHOro
AOKyMeHTa B Nntoboe Bpems 6e3 npeasapuTenbHOro yBeaoMneHus:.

lMocneaHo BEPCUIO JOKYMEHTA MOXHO NOMNyyYnTb B ceTu VIHTEpHET MO CChISKe:
www.eremex.ru/knowleage-base/delta-design/docs

Komnanuma «OPEMEKC» He HeCET OTBETCTBEHHOCTHU 3a COAEPKAHNE, Ka4YeCTBO,
aKTyanbHOCTb 1 JOCTOBEPHOCTb MaTepuaros, NpaBa Ha KOTopble NpuHaanexar
Apyrum npasoobnagaTtensam.

O6osHauveHns SPEMEKC, EREMEX, Delta Design, TopoR, SimOne gasnstoTca
TOBapHbIMKN 3HaKaMu komnaHum « APEMEKC».

OcTtanbHble YNOMAHYTbIE B JOKYMEHTE TOProBble MapKn ABNAKOTCA
COBCTBEHHOCTBIO X 3aKOHHLIX BagenbLeEB.

B cnyyae BO3HUMKHOBEHUS BONPOCOB MO Ucnosib3oBaHuto nporpamm Delta Design,
TopoR, SimOne, noxanyncra, obpawantecs:

®opym komnaHum «APEMEKC»:www.eremex.ru/society/forum

TexHn4veckasa nogaepxka
E-mail: support@eremex.ru

OTtnen npogax

Ten. +7 (495) 232-18-64

E-mail: info@eremex.ru

E-mail: sales@eremex.ru
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3neKTpVI‘-IeCKMe CXeMbl

1 Anektpuyeckne cxembl B Delta Design

Moacuctema FlexyS npegHasHadeHa p[nsa  aBToMatMsaumm  pa3paboTku
MHOMOSIMCTOBLIX MEPapXMYEeCKUX CXEM C MNPOU3BOSIbHLIM YPOBHEM BIIOXEHHOCTH
9MNeKTPOHHbIX 6rokoB. PaspaboTka 3neKkTpuyeckMx CXem  BbINOMHSAETCA C
ncnonb3oBaHmeMm 6ubnmotek YO 3neKTPOHHbIX KOMMOHEHTOB, bopMaToK W
LUTAMNOB YEPTEXHbIX [JOKYMEHTOB, LWPUMPTOB U Mp., MNOArOTOBMEHHbLIX WU
aTTecToBaHHbIX Ha cooTBeTcTBUE TpeboBaHuam ECK[ (cm. Puc. 1).
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Puc. 1 lNpumep oghopmneHusi afiekmpu4eckol cxembl

CpeacTtBa pa3paboTky aNeKTPMYECKMUX CxeM obecneymBatoT:

e CootBetctBNEe TpeboBaHmam [OCT, npeabaBnsemMbiM K OCQOPMIEHNIO
AOKYMEHTOB 3NIEKTPUYECKMX CXEM, @ MMEHHO: CObnoaeHne MUHUMAbHbIX
paccTosiHMM  Ha 4epTexax 33 Mexay YCIOBHbIMU  rpadduyecknmu
00603HAYEHNSIMN OMEKTPOHHBLIX KOMMOHEHTOB W JIMHUAMMU 3NEKTPUYECKOMN
cBA3N, TpeboBaHWA MO BbIYEPUMBAHWUIO JIMHUIN JNEKTPUYECKON CBS3M,
yCTaHOBKM 0003Ha4YeHU coeguHuTenen m T.4.

e LLInpokne BO3MOXHOCTI NO NOMCKY B BMBNuoTekax TpebyembiX aN1EKTPOHHbIX
KOMMOHEHTOB NyTEM 3aJaHns KOMOUHNUPOBAHHLIX 3aNPOCOB N0 CEMENCTBaM,
wabnoHam UMeH un (Mnun) napameTpam.

e ABTOMaTUYECKUI KOHTPOIIb N ANArHOCTUKY JOMYCTUMOCTU pasmerteHus YO
SNEKTPOHHBbIX KOMMOHEHTOB B yKa3blBaeMble pa3paboTyMKOM MO3vuuKn Ha
nnctax 33, nepeHoc n nosopoT YO ¢ aBTOMaTUYEeCKMM MepecTpoeHneMm
NOACOEANHEHHbIX K HUM JIMHUIA 3NEeKTPUYECKON CBA3MW.
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3neKTpVI‘-IeCKMe CXeMbl DA

e ABTOMaTU4eCKOe HasHayeHue QNEKTPOHHbIM KOMIMOHEHTaM YHUKallbHbIX
NO3ULMOHHBLIX 0603HaYEHUI MO CXEME.

e ABTOMaTU3NPOBAHHYIO MPOKMagKy JWHUKA 3IEKTPUYECKON CBA3N MexXay
BoiBOgamMu  YIO, HasHayeHue YyHuKamnbHbIX HaMMEHOBaHWA Lenen B
NPOEKTUPYEMON INEKTPUYECKON CXEME.

¢ icnonb3oBaHue rpynnoBbIX COeAMHEHUA B BUAE LUWH, popMUpyeMBbIX MO
3agaHHOMy Habopy uenewn, NMBO ANHAMUYECKM — NO Mepe NOOKIHYEHUS K
HUM JFIMHUIN 3NIEKTPUYECKON CBA3N Lenen.

e O(phekTMBHYIO HaBUrauMio MO KOMMOHEHTAM M LENAM MPOEKTUPpyeMOomn
cCXeMbl C nomowpbo naHenu «MeHemkep npoekta», BO3MOXHOCTb
onepaTtMBHOIrO MOJflydeHUs uHGoOpMauMM Mo uUenaMm, Kraccam Luenen,
andpdepeHumnanbHbIM Napam, LensamMm nutaHnsa, popmMmpoBaHne CTaTUCTUKK
no TunNnam W KOMAWYECTBY MWCNOSMb3YEMbIX B MPOEKTUPYEMON CXEME
KOMMOHEHTOB.

e Hannune BcTpoeHHon ©Ounbnuotekn SPICE-komMnoHeHTOB, cogepxallen
MoAenn abCTpakTHbIX (MCTOYHWMKM TOKa W HaNPSHKEHWdA, KoUMW U np.) u
TUMOBbLIX KOMMOHEHTOB (pe3ncTopbl, AWoAbl, TPaH3UCTOpbI W T.4.),
NPUMEHsAeMbIX NPU aHanuiae PyHKUMOHUPOBAHUS SNEKTPUYECKON CXEMbI, €€
noBeJeHYeCcKMX U napameTpuyeckux CBOWCTB MyTeM  aHanoroBoro
MOJEeNMPOBaHUS ANEKTPUYECKNX CXeM cpeacTBamu nogcmuctembl SimOne.

e Bepudvkauno paspabaTbiBaemMon 3NEKTPUYECKON CXEMbI HA €€ MOSHOTY U
HENpPOTMBOPEYNBOCTb MYTEM BbINOSIHEHUS aBTOMATUYECKUX MNPOBEPOK
HanUuMsg  3amblkaHUA B UensX, WX He3aBepLEeHHOCTN, KOHTPors
NPaBUMbHOCTM  MOAKMYEHUA K LUensaM  BXOAHbIX,  BbIXOOHbIX W
ABYHarpaBIieHHbIX BbIBOAOB KOMMOHEHTOB U T.4. [lonyckaeTcs nameHeHue
ctatyca pesynbtata no kKaxgomy Buagy nposepok (“Owmbka” wnu
“MpenynpexneHne”), a Takke OTKIOYEHNE OTAENbHbIX (MK BCEX) NPOBEPOK
C BO3MOXHOCTbIO UX NOCneayLero BOCCTaHOBIEHWS.

e KoHBepTaumio onucaHna anekTpuyeckom cxembl B dopmat PDF,
pacrnonaraiowmm BO3MOXHOCTSMW TMMNEPTEKCTOBON HaBuraumm n rnowvcka
MHOpPMaUUM B MepapXMyYecku OpraHM3oBaHHOW MaHenu 3aknagok IMCTOB
O3, KOMMOHEHTOB, Leneun 1 LWuH.

e ABTOMaTN4eckoe popMMpoBaHMUE BEOOMOCTU MOKYMHbIX N3OENUIA N NepeYdHsa
3NIEMEHTOB C BO3MOXHOCTbIO HaCTPOMKM (POPMAaTOB [OOKYMEHTOB Ha
cooTBeTcTBME TpeboBaHMAM OTpacreBbiX CTaHOApPTOB (CM. PYKOBOACTBO
nonb3oBaTens «BbiNyck AokymeHTauuny). MNogaepxuBaeTcss BO3MOXHOCTb
3KCnopTa coaepXaHns [OOKYMEHTOB B TabnuyHoe npeactaBrieHne (B
dopmaTte XLS).

1.1 MpuHUUNBLI NOCTPOEHUS INEKTPUYECKUX CXEM

B cpepe Delta Design npuHuunuanbHas cxema wunu npuHUMnuanbHas
anekTpuyeckas cxema (93) — 310 rpadmyeckoe nsobpaxeHne (Mogenb), cnyxawiee
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ANa  nepegayn C MNOMOLLbIO  YCMOBHbIX rpaduyeckmx u  ByKBEHHO-LMEPOBbLIX
0003Ha4YeHnn (MMKTOrpamMM) CcoCTaBa 3IEMEHTOB 3MEKTPUYECKOro YCTPOWCTBA U
cBazen mexagy Humu. [Npu paspaboTke Cxembl INEKTPUHECKOW NPUHLUNNANBHOM
onpegenseTcsa nepeyeHb dNeKTPOHHbIX KOMMOHEHTOB, BXOOALWMNX B NPOEKTMpyemMoe
YCTPOWCTBO, U CMNCKU Lienen.

Ha nocneagywowmx 3Tanax nNpOEKTMpOBaHMUs pa3paboTymk  orpaHuyeH
COCTaBMEHHbIM MepeYyHeM paguodeTanem n cqOPMUPOBAHHBLIM CMUCKOM LENEN.
UtoObl BHECTM WM3MEHEHWA NOLKMAYEHUA B Nnaty, HeobXxoaAMMO BEPHYTbCA K
3NEKTPUYECKON CXeMe N U3MEHUTb ee. Bce nponssBegeHHble CO CXEMOWN U3MEHEHUS
aBTOMaTudeckn 3anucbiBatoTcss B cnucke uenen (Netlist) npoekrta. KoppekTtuposka
cnucka uenen Ha nnate OCyLWecTBNAeTcs aBTOMaTUYeCKM MOocne BHECEHUS
N3MEHEHUIN B CXEMY.

Mpouecc npoektupoBaHna 33 B Delta Design coctout w3 cnegyrowmx
nocrefoBaTeribHO BbINOMHAEMbIX LWwaros (cM. Puc. 2).

MpoekTHpoBaHHWe PasmeweHne YO c;”iif:ﬁ;:““ﬂ“:ﬂx
CXEeMOTEXHWUYECKUX 9 KOMMOHEHTOB W 9 A L
6 BHYTPH 1 Mexay
onokoe NMOKOB Ha NUCTax
nuctamum 33

Puc. 2 lllazu npouecca npoekmupogaHusi 33

lMocTtpoeHne anekTpuyecknx cxem B nporpamme Delta Design ocHoBaHO Ha
cnegylowmnx npMHumMnax:

e DrieKTpuyeckasa cxema CTPOUTCH Ha OCHOBE OTAESNbHbIX paguogetanen. Ha
CXeme pasMellalTcs paguogeTanu, 3aTeM OHW COeOUHATCA JIMHUAMU
3MEKTPMYECKON CBA3N B HEOOX0AMMOWM NocnenoBaTeNlbHOCTH.

e JlloBas npoBeaeHHaAsa NNMHUA 3NEKTPUYECKON CBA3N obpasyeT uenb. Kaxagon
uenu npuceamBaeTcs yHuKanoHoe umd. Bce uenu otobpaxkatotcs B crnvcke
COeVNHEHNN.

e Llenb gomkHa coeamHaTb BbiBoAbl YO paguogetanen. Hanunumve uennm
(MpoBOAHMKA), Y KOTOPOM €CTb HEMOAKIIYEHHbIN KOHeL, (3aBepLueHne Lenm
B CBOOOOHOM MPOCTPAHCTBE CXEMbl), OTMEYaeTCs Kak «owwmbka» npu
NpoBepPKe NPaBUiIbHOCTN NOCTPOEHNS INEKTPUYECKON CXEMBI.

e Heckonbko uenen MoOryt ObiTb 00beauMHeHbl B WWHY. LnHBI — 31O
OTAENbHbIN OOBEKT INMEKTPUYECKMX CXEM, KOTOpbIM obnagaeT ocobbimu
CBOMCTBaMMW.

e CxeMbl CTPOATCS Ha OCHOBE 3rIEKTPUYECKOM CEeTKW, KoTopas 3ajaHa B
cTtaHgapTax (nogpobHee cm. CtaHOapThl CUCTEMBI).

e [lononHutenbHas rpaduka, pasMelleHHast Ha cxeme ansa ypobcTtea
pa3paboTymKa, He BNUSET Ha AanbHelllee NPOeKTUpoBaHue.

Mcxoas w3 nNpuHUMNOB MOCTPOEHWS, Ha dnekTpuyeckon cxeme 6yayT
NpuCyTCTBOBATL criegytowmne obbekTbl (cMm. Puc. 3):
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e OyHKUMOHANbHbIE OOBLEKTHI, BNUSIOWIME HA AanbHeuwyl paspaboTky:
paavoneTanu, NPOBOAHUKA U LUWHBI.

e [lononHuTenbHble rpaduyeckme o6bEKTbI, He MMeloLMe (PYHKLMOHAMBHOM
Harpy3Kku 1 UCNOSHSOLWME POoslb AOMNOMHUTENbHbLIX MOMETOK.

JnekTpuU4yecKkan cxema

Mpathuka

Puc. 3 CocmasHbie Yacmu 3nekmpu4eckol cxemb!

enevex
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2 OdopmMneHue aNeKTpUYeCKUX cxem

2.1 O6wasn nHcgopmaumsa o6 ocpopmneHnn cxembl

Mpouecc co3pnaHus anekTpuyeckon cxembl B cpee Delta Design coBmelleH ¢
noaroToBKON AoKyMeHTauuu. Cxembl cpady CTPOATCA Ha OTAeSIbHbIX NUcTtax C
3afaHHbIM pa3MepoM U BblbpaHHbIM LWTaMnoMm. bonbline cxembl MoOryT ObiTb
CO34aHbl C NCMOSNb30BaHNEM HECKOSNbKUX NUCTOB. Kaxkabl INCT CXEMbl MOXET UMETb
cBOW chopmart U WwTamn.

[locTyn kK cxeMe OCyLLecCTBSIeTCA C NOMOLLbI0 AepeBa NPOEKTOB B pasgene
«[lokymMeHTbI», cM. Puc. 4. CTpykTypa NPOEKTOB MOAPOOHO onncaHa B AOKYMEHTE

[1pOeKThI.
8 Npoektsi m]
N aE]
WMckaTb B npoeKTax...
~ [3 BCENPOEKTHI
> B3 Mpumeps
~ ddBax-C1

> °18 Coctae
° Mpasuna
W E [okymeHTbl
[ Cxema
MnaTa
> @ OT4ETHI

OTKpbITH...

3kcnopT >

:ﬁ'k,—_‘ CeoiticTea Ctri+Enter
> B dannsl

> Q Bubnunoteka

Puc. 4 Cxema 8 npoekme

Jlnctel cxembl oTobpaxatTca B paboden obnactu. [na kaxgoro nucrta B

HWXHEeN YyacTn paboyen obnactu cosgaeTtcs otaenbHasa Bknagka, cm. Puc. 5.

enaevex

11



AneKTpuyeckue cxemMbl

DeltaDesign

%) ddBox-C1 X

Pexum Bbibopa
@ & p

mm -37.5 0 375 75 125 150 187.5 225 2625 300 3375 375 4125 450 4875
[y vimE

EEI0L000Y TR %E
o #02 B

300

2625

225

1875

s [ ]Rg,
on

150

=
—
ﬂl

125

75

ECADOOT M3

375

ddBox-C1

Eremex

<
( MCU Power Wi-Fi/Bluetooth GSM Input/Output | [ o =3

Puc. 5 Bknadku rnucmos cxembl

Bknagka akTMBHOro nucra (nmcTta, ¢ KOTOPbIM B AaHHbI MOMEHT MPOUCXOAUT
paboTa) nogceeynBaeTcs.

I'IepeKmoquMe mMexay InnctamMmun OCYLLECTBIIAETCA HaXaTuemM Ha HYXHYHO
BKIagky nncra.

2.2 [lencTBUS C NNCTAaMM CXEMbI

B kayectBe 6a30BbiXx OEWCTBUAN C NUCTaAMU 3NEKTPUYECKUX CXeM (MOMUMO
nameHeHna odopmneHna) B nporpamme Delta Design goctynHbl crneaytowme
JEencTBus:

e Co3gaHue nucTa;

e YaaneHue nucra;

e [lepenmeHoBaHMe nucTa.

2.2.1 Co3paHue nucra

[ns cosgaHnst HOBOrO NiMCcTa CXeMbl HAXKMUTE HA CUMBOS E‘.ﬂ «Co3gaTb HOBbIN
JINCT CXEMbI», KOTOprIZ pacnonoxeH crpaBa OT BKIMaAaoK JINCTOB CXEMbI, CM. Puc. 6.

enevex
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4 »

D mcu Power Wi-Fi/Bluetooth GSM input/Output | [ D I = &
Co3paTh HOBBII NACT CXeMbl

Puc. 6 Co3zdaHue Hogoz20 niucma O 3eKmpuyecKol cxembl

B MOMeHT cosgaHus nucta Heobxoaumo BbIbpaTb A1 HEro HacTPOWKK
ocdopmneHnda. Bblbop HacTpoek odopmneHuss nucta onucaH B pasgene Bbibop
rOTOBOrO WTamna amcTa.

2.2.2 YpaneHue nucra

Ona ynaneHwusa nucta HaxmuTe Ha cumBon !/ «Yganute nucT», KoTopblii
pacrnonoXeH Ha MaHenM WHCTPYMEHTOB B MNPaBOM HWXHEM YrAy BKMagkm Wnu
BOCMOSb3yNTECh KOHTEKCTHBbIM MEHIO BKNAaAKW nucta, cMm. Puc. 7.

Y ™ ™ . ™ ™ ;
I MCU (D Power K] W’\-’I;B\LIEtOGﬂ‘_h FIChA Bramn a# A0 ki 1 ™

Lo PexyM pedakTVPOBaHWMA WTaMna

] Yaanute Anct

01 HacTpoikv cxembl
Mepedty K...

=% (goicTsa ucTa

Puc. 7 YO0aneHue nucma cxemsbi
2.2.3 lNepenmeHoBaHMe nNucTa

[na nepenmeHoBaHMs nuUcTa HeobXoOMMO BBECTM HOBOE WMA B MaHENu
«CBoncTtBa» nucrta cxembl, nogpobHee cMm. pasgen CBOMCTBA NUCTa CXEMbl UNn
BbIMOSHUTL Crieayrouime AencTBus:

e Haxxmute Ha cumBon ““ «HacTpoWiku CXeMbl», KOTOPbIi PAcronoXeH Ha
naHenu WHCTPYMEHTOB B MPaBOM HWXHEM Yrfy OKHa [AOKYMEHTa unn
BOCMOJIb3YNTECh KOHTEKCTHBIM MEHIO BKI1adkun nucta, cMm. Puc. 8.

Y ™ ™ . ™ ™ ;
I MCU (D Power K] W’\-’I;B\LIEtOGﬂ‘_h FIChA Bramn a# A0 ki 1 ™
L Pexnm PedaKTUPOBaHWA WTamna

] ¥Ymanwute Anct

01 HacTpo#kn cxembl
Mepedty K...
=% (goicTsa ucTa

Puc. 8 lNepexod k Hacmpolikam cxembl

e Ha akpaHe oTobOpasuTca OKHO «HacTponkm cxembly». [lepenmeHoBaHue
nncTa B AaHHOM OKHE BO3MOXHO ABYMSi cnocobamu:

Cnoco6 1) Ha Bknagke «Cxema» B none «JIMcTbi».

Cnocob 2) Ha sknagke «Jluct» B none «Mms nuctay.

enaevex
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Ha Bknaake «Cxema»

Besegute nmsa nucrta B ctonbue «Jlnct», cm. Puc. 9.

HacTpoikn cxemebl x
Cxema = ATpUBYTel cxemsl | JIMCT | 30HBI
Ha3zaHue cxemsi: Kop
Cxema aNeKTPUIECKan NPUHLKNHANEHAR =B

Bepcua gokymeHTa:

CETKA

CeTKa BhIBOAOE M NPOBOAHMKOE: 25 @B MM ~ Paccuutate
NACTEI

# NMuer dopmar Beepx
| #1 | Hosoe wia nKcTa A3, anbBomHan, dopma 1

#2 | Power Ad, kHWxHER, bopma 28 B1E

#3 | Wi-Fi/Bluetooth Ad, kHWxHER, bopma 28

#4 | GSM Ad, KHWxHanA, bopma 2a

#5 | Input/Output A3, anbbomHan, dopma 2a

“ L

Puc. 9 Bsod umeHu nnucma Ha sknadke « Cxema»
Ha Bknaake «Jluct»

Beeaute nma nucta B none «Mmsa nmucta», cm. Puc. 10.

HacTpoiikn cxembl b4
Cxema | ATpWBYThI CxeMbl | JIMCT | 30HbI

Kma nucta:

[ HoBoe uma n1cTa ]

dopmar i Wramn:

A3, ancGomHas, dopma 1 420 x 297
OocTynHble aTpuby T MpeasapUTenbHbIR NPOCMOTY
HaszsaHwe 3HaueHle

Baam. MHE. N?

Hs .N® noan
WHse. N® aybn.
Macca
Macwrab

H.KOHT

Mpoe

Pazpab

NoBaBuTb YaanuTs -
4 ]

“ Do

Puc. 10 Beod umeHu nucma Ha eknadke «Jlucmy»

[ns 3aBeplweHns nepeumMeHoBaHna HaxmuTe kHonky «OK» B OkHe
«HacTponkn cxembl» unm kHonky « OTMeHa» ans oTMEHbl onepauun.
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2.3 CBowcTBa nucrta cxembl

CeonctBa nucta cxembl OTOBpaxatTcsa M penakTUpyrTcsa C MNOMOLLbIO
naHenun «CBoncTBay.

Utobbl 0TOBpa3nTb naHenb «CBOWCTBa» MWUCTA, HAXMUTE HA CUMBOM o
«CBowncTBa», KOTOPbIA PacnosioXXeH Ha NaHenuM WUHCTPYMEHTOB B NMPAaBOM HUXXHEM
yrny BKNagku, Unm BocnosSib3ynTeCb KOHTEKCTHLIM MEHI0 BKIagku nucrta, cm. Puc. 11.

™ ™ . ™ ™ ;
MCU (D Power K] W’\-’I;B\LIEtOGT“_h FIChA PR S ™

Lo PexyM pedakTVPOBaHWMA WTaMna

] Yaanute anct

3 HacTporku cxembl
Mepedty K...
=% (CgojicTsa McTa

Puc. 11 lNepexod k omobpaxkeHuro ceolicme cxembi

INluct cxembl obnapaeT criegylowmmmn ceovcTBamu (naHenb «CBouncTBa»
npeacTtaeneHa Ha Puc. 12):

Mpynna «MpoekT»:
e «HasBaHWe nNpoekTa» — UMsi NPOEKTa;

¢ «HammeHoBaHMe n3genua» — HaMMeHoBaHWE U3genus B OOKYMEHTauunu;

e «ObG0O3HayeHMe [OOKyMeHTa» — [deuuMManbHbli  HOMep u3genus B
AOKYMeHTauuu;

o «Jlutepa» - BGykBeHHOE obo3Ha4eHne craguu pa3paboTku
paspabaTbiBaemMoro n3genus;

e «MIHOEKC npeanpuaATUS» — HaUMEHOBaHWe opraHu3auumn-paspaboTymnka
n3genus;

e «Paszpenutens wuvepapxum» — BblOOp pasgenuTens  And  3anucu

NO3ULMOHHBLIX 0603HaYEHNI BCTPOEHHbIX GIOKOB.
Npynna «Cxeman:
e «Tuvn CXeMbl» — HAUMEHOBAHME CXEMbI (TUM OOKYMEHTA);
e «Koo» — ko Tuna cxemsl;

e «basoBas ceTka» — war 6a3oBOM CETKM Ha CXeMe Npu CO34aHUKU MpOeKTa.
970 cnpaBoYHas uHdopmMauus, ee namMeHeHne n3 naHenum «CBoMCTBa» He
npon3BoaMTCS;

e «MameHeH» — gaTa nocnegHUx nameHeHun. B gaHHom none ykasaHa gata m
BpEMSI MOCMEAHNX W3MEHEHWUN, KOTOpble ObiNMM BHECEHblI B NUCT. JTO
crnpaBoYHast MHoOpMaLUnS, ee N3SMEHEHME He NMPON3BOANTCS;

enaevex
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«Bepcusi» — Bepcusa nucta. B gaHHoM none aBToMaTUYeCKM NpucBanBaeTcs
HOMep BepcuM Mocrie COXpPaHEHUS M3MEHEHMI Ha nucTe. JTo crnpaBoyvHas
NHOpMaLmsi, ee U3MEHEHNE He NPOU3BOAMNTCS.

pynna «JlucTt cxembli»:

«Mma nucray — nepenMmeHoBaHne MMeHun JInCta CxXeMbl. ﬂpm M3MEHEHNN B
9TOM NYHKTE MEHAETCA UMA JINCTA;

«Homep nucta» — HoMep nucTa cxembl. ATO cnpaBoYyHas MHoOpMaLums, ee
N3MEHeHNe He NPOU3BOANTCS;

pynna «Popmaty:

«dopmaT» — hopmat nucta. B gaHHOM none kpaTko obo3HavaeTca dopmat
nncta. MNpu HaxaTum Ha KHOMKY *** MPOUCXOOUT 3amnyCK OKHa M3MEHEeHUs
odopmnieHns (dpopmaT M wTamn) nucta (cMm. pasgen Bbibop rotoBoro
wtamna aucra);

«WLnpuHa» — wunpuHa nucta. B gaHHoM rnone oTobpakaeTcs WMpuHa nucTa,
BblpaXeHHasd B OCHOBHbLIX e€aAuHuUax AOJIMHbl CUCTEMbI. 3710 cnpaBo4Hasd
MHq)OpMaLlVIFI — 3HayeHune nong He MOXeT ObiTb M3MEeHEeHO U3 naHenu
«CBoncTtBar;

«dnuHa» — anuHa nucta. B gaHHoM none otobpaxaeTcs AfvMHa nucTa,
BblpaXeHHaA B OCHOBHbIX eaunHunuax AOJfiMHbl CUCTEeMbI. 310 crnpaBo4HadA
VIH(*)OpMaLI,VIFI — 3HayeHune nons He MoxXeT ObiITb M3MEeHEeHO M3 naHenu
«CBowcTBay;

Npynna «ATpubyTbl CXeMbI».

ATpnbyTbl CXembl — TEKCT, KoTopbii OyaeT momelleH B COOTBETCTBYHOLLME
rpacdbl ocHoBHOW Hagnucu. CoctaB aTpubyTOB onpedensieTcs WTaMnoMm nucrta no

ECKQ.
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5 csoiicTea [m]

MCU ( /luct cxembl )

Mowck

~ MpoekTt
HassaHne npoexkTa ddBox-C1
HaumeHoBaHue u3nenus ddBox-C1

OBoaHayeHne AoKYMeHTa ECAD007.01

Nurepa

WHpekc npegnpuAtna Eremex

Paspenvtens vepapxin - v
~ Cxema

Tun cxemb! Cxema 3NeKTPUYecKas npu...

Kop, 33

basosan ceTka 2,5 mm

W3amereH 17.09.2024 v

Bepcus 45

~ JlueT cxembl

Wma nucta MCU
Homep nucta 1

v ®opmar
dopmat A3, AnbboMHbIR
WupwnHa 420 Mm
Boicota 297 mm

s ATpUBYTbI CXEMbI
Paspab.
MNpos.
T.KOHTD
H.koHTp.

Y18

Bsam. nHs. N2
WHs. N2 gy6n.
Wne .N2 noan.
Cnpas. N2
Macca
Macuwrab

BoigeneH 1 06bekT

Puc. 12 Ceolicmea nucma

2.4 Bbl6op roToBoOro wramna nucra

B dyHKkumoHanbHon naHenn «CTtaHaapTbl» cogepXaTcs YHUULMPOBAHHbIE
LUTamnNbl, CO34aHHbIE B COOTBETCTBUN CO CrieayrLwmMMn ctaHgapTamu:

e [OCT (FOCT 2.104-2006);

e [OCT P 2023 (TOCT P 2.104-2023);
e ANSI;

¢ [1povee.

Mpn cosgaHuM npoekTa JMCT CXeMbl MO YMONYaHui odopmnsaeTcs Mo
crangapty FOCT 2.104-2006 (dopmaTt A3). Ecnn pgns anekTpuyeckon cxembl

enaevex
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co3gaeTcHd HOBbIW NIUCT, TO B MOMEHT CO3[aHusl NPOEKTUPOBLUNK 3adaeT HaCTPOUKK
odhopmneHnss nucta. HacTponkn odopmneHus nucta MoryT ObiTb U3MEHEHbI B
npouecce NPOeKTUPOBaHUA.

CmeHa wTamna nmcta 3MeKTPUYECKOW CXeMbl OCYLLECTBIISIIOTCA B OKHE
«®opmaT u wrtamn», cM. Puc. 13. Mo ymonyaHuio gaHHOe OKHO OoTobpakaeTcs npu
CO34aH1M HOBOIO fNICTa CXEMbI.

dopmart u Ltamn X
~v ToCT A3, ANlbBOMHASA, ®OPMA 1

AQ, ancbomHan, popma 1

WwpwrHa 420 MM
AQ, anbbomHas, opma 2a

BoicoTa MM
AQ, kHrxkHaA, dopma 1 227

AO, kHukHan, dopma 2a -

A1, ansbomuan, dopma 1

Al, anbbomHan, dopma 2a

A1, kHUXHaA, dopma 1

Al, kHuxkHaA, dopma 2a >
A2, ancbomuan, popma 1

A2, ansbomHan, popma 2a

A2, kHnxHadA, opma 1

A2, KHWxHaA, dopma 2a

A3, ancbomHas, dopma 1

A3, ancboMHan, popma 2a il

A3, kHxHadA, popma 1

A3, KHKHanA, popma 2a

“ OTMEHa

Puc. 13 OkHo «®opmam u wmamrn»

B neBom 4actu OKHa CrNMCOK pasfeneH Ha COoOoTBeTCTBywWwMe rpynnbl. B
rpynnax pacnonoxeH nepedeHb gopmaToB u wtamnoB cornacHo NOCT 2.104-2006,
FOCT P 2.104-2023, a Takke ANSI. Ha Bknagke «[llpoyee» MOXHO BbiOpaTb
dopmMaT nmMcta Takux [OOKYMEHTOB Kak: «JlMct peructpauum M3MEHEHUIN»,
«lMonb3oBaTenbcknity, cM. Puc. 14. B npaBor 4acTM OKHa yKasaHbl pasmepbl
BblOpaHHOro dopmarta nucta (pasmepbl yKasbiBalOTCA B MM), AaHHble 3afaHbl B
cTaHgapTax, No3TOMYy WX KOPPEKTUPOBKA HegonycTuma w3 AaHHoro ysna. B
LeHTpanbHOM 4acTu OKHa pacnofioxeHa obnacTb npeaBapuTenbHOro NpocMoTpa
BbIbpaHHOro doopmata oopMneHms.
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dopmat u Wramn X
> roct TNINCT PEFUCTPALIA N3MEHEHWIA
> TOCTP2023

WupuHa 210

<>
=
=

> ANsSI

Bbicota 297 O MM

~  [po4ee
JlncT perucTpayn n3MeHeHuia

Nuct peructpayn nsmerexnia, FOCT P 2.104-2023

MonbsoBatensckui

B mtuscwese foapesma

Puc. 14 Bknadka «[llpouyee» okHa «@opmam u wmamr»

2.5 PepaktupoBaHue wtamna

Yepe3 OkHO «HacTpomkm cxembl» OCYLLEeCTBNAETCS HacTpouka fUCTOB Kak
BCEW CXeMbl, TaK N KaXXoro nucta otaernbHo.

HacTponka napameTpoB LTamMna A5 BCEX NIMCTOB CXEMbl BbINOMHAETCA B
OkHe «HacTpounku cxembl» — BKNnagka «ATpubyTbl cxembl», Puc. 15. B HuxHen

4acTW OKHa mpeacTaBneHbl kHomku "™y "™ [py NOMOLM KOTOPbIX
npovcxoaut gobaBneHne u yaaneHwe otobpaxaemblx Ha IMCTax CxeMbl aTpubyToB.
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HacTpoikn cxemel X

Cxema  ATpuByTel cxemsi | JlacT 30HBI

Hassanne 3HaueHue
Baam. nHe. N2

WHe N2 noan.

WHe. N® gy6n.

Macca

Macwrat

H.koHTp.

| Npoe) v

Baam. une. N9
WHe N2 noan.
WHe. N2 ay6n.
Macca
Macwrab
H.koHTp.
MNepe. npume

OobasuTte Yaanute
Mpes.

Cnpag. Ne
T.KOHTP.

¥,

Puc. 15 PeGakmuposaHue ampubymoe ecell cxeMbl

BbiGpaHHble B 4aHHOM OkHe aTpubyTbl U BBEAEHHblE AN HUX NapameTpbl
ByayT oTobpaxeHbl Ha BCeX CYLIEeCTBYHOLMX NUCTax cxembl, cM. Puc. 16, a Takxe
OyoyT aBTOMaTu4eckn otobpaxaTbCs Ha HOBbIX CO34aBaeMbIX NIUCTAX CXEMbI.

HacTpoiiku cxemel x

Cxema = ATpHBYTaicxeMsl | TleT | 3okbl

Baaw. e, N8
Viue N2 nogn.

Viwe, N° gyGn

Macca

Macurat 1
H.xowp.

Mpos Waaroe W1

Paspat Nerpos .M.
Crpos 10 ECADOO70133
TxoHTp. ~
lum. Macca Macwmad

Ve Cunopas C. Wam.| Zucm [ 1 Bowgm Modn. | foma

Paspad. Tempad NN ddBDX*E’] 1

Mpad. Mbakob MK

CxeMQ 3N2KMPUHECKDA NIUKUUNUDMEHOA Muom 1 [ Mucmod 5
[ L T koHmp.
H oimp Eremex
“ omers 4 Cudopod CC

Puc. 16 OmobpaxeHue usMeHeHHbIX ampubymoe Ha Jiucme cxembl

[ns BHOBb cCO3gaBaeMoro nuMcra CXeMbl U AONS  yXe CyulecTBYHLEero
napameTpbl aTpubyTOB, NPUMEHEHHbIE PaHee KO BCEM fUCTaM CXeMbl, MOTyT GbITb
N3MEHEHbI M OOMOsHeHbl. [na 3Ttoro B OkHe «HacTpoiku cxembl» Heobxoammo
nepenTn Ha Bknagky «Jlncty», roe yxe 6yoyt oTobpakeHbl BBEAEHHble Onsi BCEW
CXembl napameTpbl atpubyToB. Ha 3TOM Xe BKNagke MOXHO M3MEHWUTb HasBaHue
nucTa u N3SMEHUTbL ero popmar.

MOJIHOCTbIO NU3MEHUTb HaCTpOI7IKVI anI/I6yTOB, paHee 3ajaHHble Ha BKragke

@ MpumeyvaHue! Ha Bknagke «JInct» okHa «HacTponkn cxembl» MOXHO yoanutb u
«ATPUOBYTbI CXEMbI».
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N3meHeHne oOdOpMMEHMs yXe CyLecTBYKOLLEro nucra MoXeT ObiTb
BbINOSIHEHO CrieayoLWmmMmn cnocobamu:

Cnocob 1) N3 naHenn «CBoncTtea» (cMm. pasgen CBONCTBA INCTA CXEMbI).

Cnocob 2) Yepes okHO «HacTporKku cxembl».
YT06bl NI3MEHUTL hopMaT NMcTa Yepesd OKHO «HaCTPONKN CXeMbI»:

1. Beibepute nUCT, HACTPOMKN KOTOPOIrO HYXXHO N3MEHUTb.

2. Haxxmute Ha cumBon & «HacTpOMKM CXeMbl», PacroNnOXEHHbIN Ha naHenm

MHCTPYMEHTOB B MpaBOM HWXHEM Yyrny BKNnagku, WUnm BOCI'IOJ'Ib3yl7ITer
KOHTEKCTHbIM MEHIO BKIagkKun NnmcTa.

3. MNepengute Ha BkNAgKy «JIMCT» B NOSABMBLUEMCHA OKHE «HacTpoukn
CXEMbI».

4. BbizoBute OKHO «®dopmaT M wWTaMny, HaxXaB Ha CUMBOJST «***» B Mone
«dopmat 1 wtamn», cm. Puc. 17.

HacTpoikn cxemel X
Cxema | ATpuByTol cxemsl | JIMCT | 3oHbl
Wma nucta:
MCU
®opmar 1 LWTamn:

A3, ans6omMHan, dopma 1 * ‘ 420 X 297

LocTynHele aTpubyTe: MpessapuTensHEIR NpocMaTp

Hassanne 3HaueHne

Baam. uHe. WP

WHE N nogr

WHB. N2 ny6r

NoBasuTe Yaanute

Puc. 17 Bbizos okHa «@opmam u wmamn»

5. Boibepute Heobxoaumbin  dopmaT nmMcta M3 cnucka  opmMaTtoB
odpopmMIieHns (COXpaHeHHbIX B CUCTEME) B NIeBOW YacTu OkHa, cM. Puc. 18.
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dopmat u Wramn X

rocT
h A3, ANNEBOMHASA, ®OPMA 1

AQ, anbbomHasn, popma 1
WwnpuHa 420

<>

MM
AOQ, ancbomHas, dopmMa 2a

BoicoTa 297

MM

<>

AQ, kHnxkHaA, dopma 1
AO, kHukHan, dopma 2a

A1, anbbomuan, dopma 1

Al, ancbomuan, dopma 2a
Al, kHuxHaA, dopma 1

Al, kHuxkHaA, dopma 2a
A2, anbBomHas, popma 1
A2, ansbomHan, popma 2a
A2, kHxHanA, dopma 1

A2, KHWxHaA, dopma 2a

A3, ancbomHas, dopma 1

A3, ancbomHan, dopma 2a

A3, kHWkHadA, dopma 1

A3, KHWKHanA, popma 2a

Puc. 18 Beibop ¢popmama Onis niucma 8 okHe «P@opmam u wmamnn»

6. Haxxmute kHonky «OK» Ons npUMEHeHWs HOBbIX HaCTPOEK MIN KHOMKY
«OTMeHa» anst OTMEHbI UBMEHEHUS! HACTPOEK.

2.6 Pa3ouneHune Ha 30HbI

Ansa ynyyweHnsa 4yataemMocTu 1 ynpoLeHns nouncka nHopmaLmm none cxembl
MOXeT ObITb pa3buTO Ha 30HbI.

HacTponka napameTpoB pas3bueHns cxembl Ha 30Hbl BbIMOJHAETCA B OKHE
«HacTponkn cxembl» — Bknagka «30Hbl», cM. Puc. 19.
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HacTpoikn cxemel X
Cxema | ATpuByTel cxemul | JIMCT | 3oHbI
30HbI
OB03HaYeHHe N0 rOPUIDHTANM: LWar no ropusoxTana: | 2

OBosHaYeHHe No BEPTUKANN; Lar no eepTykanu:

Puc. 19 Bknadka «30HbI»

[nsa pa3bueHna nons cxembl Ha 30HbI, CM. Puc. 20:

1.

i

YctaHoBuTEe nar B 4Yek-00kc «30Hbl», Mone HacTpoek OygeT
aKTUBMPOBAHO.

MpumeyvaHue! [lapameTpbl pasdbueHnss Nons Cxembl, YCTAHOBMEHHbIE MO
YMOI4YaHuIo, COOTBETCTBYIOT ykaszaHuam FOCT P 2.104 — 2023.

. B nons «O6o3Ha4eHne no ropmsoHTanm» n «O6o3HavyeHne nNo BepTUKann»

BBeauTe OykBbl, UMPLI UMM CUMBOMLI, C KOTOPbIX OyAeT HayMHaTbCs
ob603Ha4YeHune 30H.

N3 Bbinagatowmnx meHw «lar no ropmsoHtann» n «lWar no Beptukanu»
BblbepuTe 3HavyeHus waroB Ana pas3bueHuns. 3HayeHus LaroB sIBNSAITCA
AenUTeNnsaMmM 1 KpaTHbIMU K 3Ha4YeHnsM cTopoH oopmaTta A4 (210%297 mm).

. C nomowbto yCTaHOBKW/CHATMS pnaroB B 4Yek-6okcax «B oGpaTHoOM

nopsigke» BblibepuTe Nnopsaok 0603HavYeHnst pasbueHus:

e [Mpamon nopsgok — uudcdpbl NO BO3pacTaHuio, OykBbl B andaBUTHOM

rnopsiake, crnesa Hanpaeo Mo ropU3oHTanu U CHU3Y BBEPX MO BepTUKanu;

e OGpaTHbIN NOPAOOK — uMdpbl NO BO3pacTaHuio, OykBbl B andaBUTHOM

nopsanke, cnpaea HaneBo Mo ropnu3oHTanm n ceepxy BHMU3 NO BepTUKanu.

5. [lna npumeHeHns napameTpoB Haxmute « OKy.
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HacTpofkn cxemsl

Cxema | ATpuByTel cxemsl | JIACT | 30HBI

30Kl
OBo3HayeHue no ropuaoHtanm: 1 War no ropusoxtana: | 105 ~ B 0BpaTHoM NopALKe
OBosHaYeHUe NO BEPTUKANN A War no eepTykanu: 74,25 v B oBpaTHoM Nopagke

Puc. 20 lNapamempsbi pa3b

UEeHUSA I10J15 CXeMbl Ha 30Hbl

Mprmep pas3bueHna nons cxemMbl Ha 30HbI NpeacTaBneH Ha Puc. 21.

Z |
£EL0'L000Y 3
£
.E flucm
E] ECADDOT 0133
= Wart | e | M9 Bo, Tatn | Damg
2 [ Faupabar 7 o B

Puc. 21 lNpumep pasbue

HUS 107151 CXeMbl Ha 30HbI
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BaxHo! HacTpowika napameTpoB pa3bueHunsi nonen MHOrosIMCTOBOW CXEMbl Ha
30HbI NPOU3BOAUTCA OTAENBLHO A5 KAXA0ro NuMcTa CXeMbl.

Mpumeyanwme! [pn co3gaHMM nepeyvHs 3NeMeHTOB aBTomaTudeckum OyayT
BblGpaHbl WabnoHbl CTaH4APTOB CUCTEMBI, cogepxalyune rpady «3oHay. Mpada
«30Ha» nepevyHs SfeMeHTOB aBTOMaTUYECKM 3anofiHaeTCA [OaHHbIMU O
pPacnonoXXeHNN KOMMOHEHTOB Ha CXEME.

2.7 3anonHeHne OCHOBHOW HagnNucu

[MepBMYHOE 3anofiHeHMEe OCHOBHOW HaAnMCKU MPOU3BOAUTCA MPU CO34aHUMU
npoekta. [anbHenwee 3anofnHeHWe W peaakTMpoBaHMe OCHOBHOW Haanucu
ocylulecTBndetTca C¢ nomowblo naHenun «CeounctBa». [logpobHee cm. pa3sgen
CBoucTBa NNUCTa CXEMbI.

3 PasmeweHumne YO kKomnoHeHTOB Ha nucTtax 33

3.1 PasmeweHue YI'O paguopeTtanen Ha cxeme

B Delta Design Ha cxeme OCHOBHbIMW O6bekTaMu SABNAOTCA paguogeTanu, a
He KOMMOHEHTLI B LenoM. PaguogeTtans — 9TO KOHKpeTHast pusmyeckas peannsaumsa
KOMMOHeHTa, KoTopas obnagaeT 3adaHHbIMU XapakTepUCTUKaMyn (NOCaZ0YHbIM
MEeCTOM (Kopnycom), paboynm Hanps>keHnemM, HOMUHaNoMm u T.n.).

3.1.1 OGwume cBepgeHUs O pa3MeLleHUn Ha cxeme

Pagnogetann Ha cxeme npeactaBneHbl B Buae YIO. B paHHom pa3sgene
noHaTna «YIO pagmnogeTtanm Ha cxeme» U «pagnogetarnb Ha CXeMe» UCMOoMb3YTCS
Kak akBuBaneHTHble. Npu pasmeleHnn paguonetann Ha cxeme AOCTyneH Bblbop
Pa3nn4YHbIX MapamMeTpoB KOMMOHEHTa, B COCTaB KOTOPOro BXOAUT pasmeliaemas
pagunoaeTans:

¢ Bbi6op ocHoBHOro nnu anetepHaTusHoro Yl O;
e Boibop paguogetanu no 3agaHHbIM napameTpamMm KOMMOHEHT3;
e Hactporika otobpaxeHnsa Nno3nunMoHHOro 0603Ha4YeHNs;

e HacTtpornka otobpaxeHua aTpubyTtoB (Hanpumep, paboyero HanpsiKeHus,
HOMMHana 1 T.n.).

3.1.2 Cnocobbl pa3mellueHnsa paguoaeTanem Ha cxeme

Paguopgetanu pa3mellarTcAa Ha cxeme no OAHOWN, BO3MOXHOCTb pacnonaratb
Ha CXemMe HECKOJ1bKO pa,1:|,|/|o,1:|,eTane|7| OOHOBpPEMEHHO OTCYTCTBYET.

Pagunopgetanu pasmellatoTcsl Ha cxeMe crieayoLwmmMmm cnocobamu:
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¢ 13 oyHKUMOHanNbHOM naHenu «bnbnunotekm».

e 3 doyHKUMOHanNbLHoW naHenu «MeHemkep npoekta». [aHHbIn UHCTPYMEHT
npegHasHayeH Ang co3gaHusa OrpaHuveHHoro Habopa paguopetanen, C
KOoTopbiMM paboTaeT NPOEKTUPOBLUMK B TEKYLLUMA MOMEHT (Hanpumep, B
npouecce paspaboTku ogHon nnatbl). Habop paguogeTanen cosgaeTcs npu
noMowm naHenu «KoMNoHeHTbl» nytem pJobaeneHna B un3bpaHHoe
dyHKUMoHanbHoM  naHenn  «MeHegkep  npoekTa»  paguogertanen,
oToOpaHHbIX 4Yepe3 rrnobanbHbI MOUCK KOMMOHEHTOB AN AalfibHENLWero
pasmeLlleHuns Ha 3.

[na pasvelleHnss paguofeTaneil Ha CXeMe WCMONb3yTCA [ABa OCHOBHbIX
MexaHu3ma:

e MexaHm3Mm _«drag-and-drop» — HENnoCpPeaCTBEHHOE «NepeTackMBaHUE»
paguogeTanu Ha CXemy;

® pa3mMelleHune pagnogetannm ¢ NOMOLbIO KOHTEKCTHOIO MEHHO.

Ha Puc. 22 nokasaHoO pa3MelieHne ¢ NoMOLLb KOMaHL KOHTEKCTHOrO MEHH0
n3 yHKUMOHaNbHOM naHenu «bubnuotekn» M n3 QYHKUMOHANBLHON NaHeNu
«MeHepxep npoekTar.

o .
(& Bu6noTexn X | P ddBox-C1* X & Mewenxep npoekra X X
BCcoOlRl dE e~ @ [y Pexumssibopa £} Colags
; 50 o % % T E—) 250 300 350 400 . .
VickaTb B 616nMoTexaX. .| Y2 | T Komnowent | T, Uenm
v @ Oevobubnuorexa oy i m v $(% s Mouck
v B3 KomnowenTs -1 v ¥ Paavogetanu
v B Barapeiiku u Axkymynatopsi & CR2032 |
r 8 PasmecTuTs Ha cxeme
craos2 2 | rewenmorecee |
> B Harewn OTkpeITe, PepakTuposats
|1'E PasmecTuTs Ha cxeme n
> B3 Auopel I Yaanute Delete
> B9 Wwaykssoctn & Csoiictea Ctrl+Enter

Mpeo6pasosats YO

S Kownencaropsi
> B Koma P 3asucmocTs

- @ wi-FiBluetooth | @ GsM | @ mnput/output @ smcre | [ [PRRURER
> F Mukpocxems! McTopua nsmeHeHmil. -
> B Moaym % Buipesars Ctri+x
> B3 Onepauuontsie yeu [) Konuposats ctrieC  nowku || Bg Fpyanei ¥ owastp & Mpocmorp CeMe/iCTBO KOMNOHEHTOB :  Bce cemedicTea v =
> B3 Ontosnextponuka [7] Bcrasuts Ctrl+V v
> B3 Nawsrs il vaanurs Delete
oTexa Mpoussogutens  MocTasumk Kon-80 BbIBOAOE  WMsi koMnoHeHTa  PagwogeTans Aptmi ?
> B3 Mepexmovarenn CD Mepenmenosats F2 f
> B nue [ noxymentauns > .
5 % Caoncrea Culetnter | 0MOTMOTERE Aimtec 4 AimtecSIP-4 AM1S-05185Z AM |+
> ] PesucTopsl = i+
5 w Jlemo 6uGnvioTexa Aimtec 4 Aimtec SIP-4 AM1S-05245Z AM ’_| 0
> F5 Pesowatopsl
5 44 [lemo Gunuotexa il 22 LMx9838 LMX9838 M
> B3 Pene
- > Jemo 6ubnvoTexa ST 16 SPBT2632C2A | SPBT2632C2A SPE YIO | Mocagouoe mecto | 3D

‘ » . o
& Buenmorexu E3 Mpoekrsi E® Meneaxep npoekta = 3= Csoiictea

Puc. 22 PasmeweHue paduodemaru Ha cxeme

3.1.2.1 Pa3meweHue paguogeTtanen Ha cxeme € NOMOLbLIO MeXaHU3Ma
«drag-and-drop»

C nomowbio MexaHmama «drag-and-drop» paguogeTann  MoOryT  ObiTb
pa3MelleHbl Ha cxeme u3 qoyHKUMOHanbHOW naHenu «bubnunotekny, «MeHemxep
npoektay» M mn3 naHenu «KomnoHeHTbl». MexaHnam «drag-and-drop» paboTaet
cnegywowmnm obpasom:

enaevex

26



3neKTpVI‘-IeCKMe CXeMbl N

>

DeltaDesign

1. Boibepute HyXHbIN 3aneMeHT B aepesBe 6mbnunoTtekun, B naHenn «MeHepxep
npoekTa» unun B naHenn «KomnoHeHTbl». [na 3TOoro He06x0ANMO HaBECTU
KYpCOp Ha 3M1eMEHT 1 BbIOpaTb €ro HaXkaTueM KHOMKU MbILLN.

2. YpoepxmBasa KHOMKY  MbllK, MNepemectute Kypcop Ha pabodee
NPOCTPAHCTBO CXeMbl 1 NoAGepUTE MECTO ANA pa3MeLLEHNS.

3. OTnycTMTE KHOMKY MbilUM A4S pasMeLLeHns paguogeTanu.

CxemaTundeckn mexaHmsm «drag-and-drop» nokasaH Ha Puc. 23.

[ BubaroTekw Ll

RCcolR oElE- ¢EL0°L00av3

v L Aemo Bubnnorteka

v KoMnoHeHTe! DT

> Batapeiiku 1 AkkymMynaTopb

— ADDR 10VOD1 =
MU

4 Aaturku e
C| BMA421 & —~{RES VID =

CJ] LIS3DH

> [voab

Meph. npumen

> MHaykTveHocTH

> KoHgeHcaTopbl
> MUKpoCXeMel
> Moayam

Puc. 23 PasmeuweHue paduodemarneli Ha cxemMe MexaHU3MoM «drag-and-drop»

Pa3melleHne MHOrocekLMOHHOro KOMMOHEHTa OTNMYaeTcs OT pasMeLleHus
KOMMOHEHTa, COCTOSILLEero U3 ogHon cekuun. MNpu pasmelleHMn OAHOCEKLMOHHOIO
KOMMOHEeHTa MexaHuamom «drag-and-drop» nocne pasmelleHus paguodeTani,
WHCTPYMEHT pasMelleHnss nepectaHeT ObiTb akTMBHbIM. [lpy  pasmelLeHun
mMexaHuamom  «drag-and-drop»  MHOFOCEKLMOHHOrO  KOMMOHEHTa  WHCTPYMEHT
pa3MeLleHNss OCTaHeTCs aKTMBHbIM [0 TexX Mop, Nnoka He OyayT pasMelleHbl Bce
CEeKUUN JaHHOTO KOMMOHEHTA.

3.1.2.2 Pa3meweHue paguogeTarnen Ha CxemMy € NOMOLbI KOHTEKCTHOro
MEHI0

C nomMoLLbio KOHTEKCTHOMO MEHI paguogeTtany MoryT ObiTb pasmelleHbl Ha
cxeme un3 OuGNMoTekM n  yHKUMOHanNbHOM naHenn «MeHemkep NpoeKTay.
PasmellueHne paguopeTanen C  MOMOLWBbI KOHTEKCTHOTO MeHw paboTaer
cnegywoowmnm obpasom:

1. Boibepute HyXHbIN 3neMeHT B 6ubnmoTteke nnm na cnucka «MN3bpaHHoe» n
BbI30BUTE KOHTEKCTHOE MEHIO.

2. B oTtobpasuBLuEMCS KOHTEKCTHOM MEHI0 BblbepuTe NyHKT «Pa3MmecTuTb Ha
cxemey.
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3. NepemecTnte Kypcop Ha paboyee nNPOCTPaHCTBO CXeMbl U Bbibepute
MeCTO Ana pasmeweHus paguogetanu. lNpu atom Ha cxeme 6Oyger
oTobpaxaTbcs npeanonaraembin Bug YO paguoageTtanu.

4. HaxxmuTe KHOMKY MbILWK AN pasMeLleHns paguoneTanu.

CxemMaTnyeckun MexaHu3Mm pasMeLleHUsi C MOMOLLbI KOHTEKCTHOMO MEHH0
nokasaH Ha Puc. 24. B neBon 4acTm pucyHka B naHenn «bubnuotekn» BbibpaH
9NEeMEHT M BbI3BAHO KOHTEKCTHOE MEHI0. B npaBom 4acTu pucyHKa Kypcop yxe
nepeMeLleH Ha cxemy, rge nokasbliBaeTcs npeanonaraemoe pacnonoxexHve YO
paguogeTtanu Ha cxeMme.

& Busamorexn * ) ddBox-C1*

a ¥ S + o ¢ Pexum sbibopa
AckaTb B BUBNMOTEKAX

v G fewmo énsanorexa

KOMMOHeHTHI

BaTapeiku 1 AKKYMyNRTOPbI

v [arumki I I

- €60°£000Y]3

LIS3DH

PasmMecTuTs Ha cxeme

Awnogsl .
5 foBaeuTk B M3BpaHHOE

> WHayKTHMBHOCTY Mpeo6pasosars ¥rO D’I

> KoHaeHcaTopsl 3aemcuMocTi

MCU

Mukpocxemst WcTopra M3MEHEHMIA... . \ovonz
> Moy % Bupesats Crl+x ! rES Voo |~
> Onepauvonnsie [ Konvposats Ctri+C ~{INT1 VoD b=

PeS—— Beraguts Ctrl+V | wr2 aND b=

1 Yaante Delete 1 S| GND |=
Mamsats s oM

CD Mepewmencsate F2
> Nepekarouareny

Jokymentauuns >
nanc

s> Csoiictea Ctrl+Enter

I
Puc. 24 PasmeweHue paduodemarneli Ha cxeme ¢ MoOMOUW|bIO
KOHMEKCMHO20 MEHIO

Pezucropel

PasmeweHue aribTepHaTUBHOIO npeacTtaBrieHNA pagunogeTarnim Ha CxXxemy

1. Boibepute HyXHbIN 3neMeHT B GubnuoTteke nnm na cnucka «MN3bpaHHoe» n
BbI30BUTE KOHTEKCTHOE MEHIO.

2. B otobpasuBLuEMCS KOHTEKCTHOM MEHI0 BblbepuTe NyHKT «Pa3MmecTuTb Ha
cxemey.

3. NepemecTnte Kypcop B 06nactb yHKUMOHANbHOro okHa «CBoncTBay,
OTKpOWTE Bbinagawwee MeHo nond «KomnoHeHTbl» —  «Cekumay.
Bbibepute Bua npeacraenenus YO komnoHeHTa, cMm. Puc. 25.
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%5 ceoiictea a
Lo6aeneHne KoMnoHeHTa { MIHCTpyMeHT )
Mounck
v Komnonent
Cekuun D? =
PagviopeTans (o )
aAuoneTal AnNbTepHaTUBHOE Vv

> Papwopetanb D? Mo yMon4aHwio

AﬂbTEpHETMEHOB

D1

loToBO

Puc. 25 Bbibop npedcmasneHus YI O komrnoHeHma

4. MNMepemectute Kypcop Ha paboyee NPOCTPAHCTBO CXEMbl M BblibepuTe
MEeCTo Aans pasmewleHuss paguogetanun. Ha cxeme oTobpaxaetcs
BblOpaHHbIN BUA npeactaenexns YO pagnogetann.

5. Haxxmute KHONKy Mblln A8 oukcaunmn pasmeLleHns paguogertarnu.
3.1.3 OcobGeHHOCTU pa3mMelleHUus paguogeTanen Ha cxeme

Mpn ncnonb3oBaHun nBOro M3 cnocoboB pasmMelleHnss paguvogeTanen Ha
cxeme npu nonagaHum Kypcopa Ha paboyee NPOCTPaHCTBO CXeMbl OTOOpaxaeTcs
npenBaputeneHbii Bug YO paguogertanu, Bkno4yasi No3NUMOHHOE 0B03Ha4YeHne U

aTpubyTtbl, cM. Puc. 26. Ha pucyHke cekums DD1.3 pagunogetanu euwe He
pa3meLlleHa Ha cxeme.

DD11 DD12 DD1.3

e | ADC S ADC Hs-Hsl ADC _
= SCK = H/S VoD o
SDO/RDY

VIN-
Puc. 26 PasmeuweHuUe HeCKOMbKUX cekyul paduodemarnu Ha cxeme

(V]
—

VREF !

|
lo T

[ o
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MpumeyaHue! Boibop BHewHero Buaa Kypcopa wn pobaBneHwe K Kypcopy
HanpaBnALWINX NUHUA MPOM3BOAUTCA B MaHenu ynpasneHusa. Ons HacTpomku
3TUX NapameTpoB nepenaute u3 rrnaBHoro mMeHw «Pann» — «HacTponkm» —
«lManenb ynpaeneHns» — «PepakTtop cxembl» — BKragka «Kypcopbi».

Ona 3aBepweHus paboTbl NO pasMELEeHU0 IK3EMMNNAPOB  AAHHOM
paguogetanM Haxmute KHonky «OTmeHa» («Escape») wunu BbliGepuTe MyHKT
«OTMEHUTb» B KOHTEKCTHOM MEHI0, CM. Puc. 27. N3 KOHTEKCTHOro MeHto «Ipadumkar»
Takke O0CTYyNeH BbI30B (PYHKLMA: MOBOPOT MO/MPOTUB YAaCOBOW CTPESIKU, OTpaXeHune
ropu3oHTanbHO/BEPTUKASbHO.

DD11 0012 DD13

- | ADC & ADC mEEN | anC |
VIN-

[ro

—_
-~

VREF =0 SCK =2 o )

SDU/R.W X OTmenuTb Escape

o [

MHCTPYMEHTI >
Mpaduka >
% nNapamerpsi

£33 HacTpoikm...

Puc. 27 3asepweHue pasmeuweHUs

Ecnn npun pasmeweHun paguogetanun Ha cxeme ee YIO okasbiBaetcs B
obnactn, HeOoOCTyNnHOW ANA pa3MelweHus, TO npegsaputenbHbin Buag YIO
noacBeyYMBaeTCa KpacHbiM uBeToM, cM. Puc. 28. YIO paguogetanen Henb3s
pacnonaraTb BHe rpaHuy, paboyen obnactu nucta, B npegenax rpanuy gpyrux Yo,
Ha CyLWecTBYOLWMNX Uenax U WuHax. B HekoTopbIx criydasx paguogertanu MoryT
pasmeLlaTbCAa Ha CyLLEeCTBYIOLLYIO Lenb (B paspbiB Lenun). ATOT MexaHm3Mm nogpobHo
onucaH B pasgene Paguogetanu u Lenu.

0011 DD1.2
.g [N+ _.1_
" ;:z ADC s l-DDL 3ESH T ADC e
{i VSS ADC VDD il:

Puc. 28 Paduodemarib 8 30He, HedocmyrHol 0r1s
pasmeuwjeHusi

Ecnn KOMNOHEHT COCTOUT M3 OAHOW CeKkuuu, TO NpU pasMeLleHun Ha cxeme
HOMEp  MO3ULMOHHOMO  0003HayeHWss  BblOpaHHOWM  paguogeTanu  BygeTt
nocriegoBaTeribHO yBenuumMBaTbCs Ha eauHuuly, Hanpumep, C1, C2, C3 u T1.4., CMm.
Puc. 29.
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(1 25—k
A A
Puc. 29 PasMi(L)uAj:ou;eZ(r):;ceKuUOHHoeo

N3meHeHne no3vuumnmn

[Ons nameHeHnsa nos3vumm pasmeLleHHOro KOMMOHEHTa Bbibepute ero u ¢
3a)XaToW KHOMKOW MbIWK nepemectute B Tpebyemyto nosuumto. nsa 6onee To4HOro
nepemMeLLeHns cnegyeTt MCnonb3oBaTb MHCTPYMEHT «llepeHecTn» U3 KOHTEKCTHOro
MeHI0 «MHCTpYMEeHTbI» WNU BOCMNOSIb30BaThCA ropsden knasuwen «M». [locne
Bbl30Ba MHCTPYMEHTA 3aJanTe KoopanHaTbl B OkHe «CBoncTtBay, cM. Puc. 30.

%'E Ceo#cTBa [m]
WHcTpymeHT ( CmeweHue )
Mowck

~ HHCTpymeHT

v Hauano 165; 200
X 165

Y 200

v Koney 182,5; 190
X 182,5

Y 180

dX 175

dy -10

Puc. 30 Beod koopduHam 8
naHenu «Ceolicmeax

MN3meHeHMe opmeHTaummn

Mpn pasmeweHmnn Ha cxemy YO paguogetanu MoxeT 6biTb noBepHyTO. [Npun
aTom byget ncnonb3oBatbes YO, kKoTopoe 3agaHo B bubnunoTteke ang gaHHOro tuna
nosopoTa.

MexaHn3m noBopoTa paboTaeT npyv MNOMOLM FOPSAYMX KNaBuw WM Mo
3aBepLUEHMM pa3MeELLEeHNS KOMMOHEHTa Yepe3 KOHTEKCTHoe MeHi «[padukay, cwm.
Puc. 31.
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H HaiTi noxoxwe..
10
i 3aMeHUTb PaanoaeTasb...
i
o
! W3menuTs YTO
I
1
[ ) [MokasaTs B MeHeKepe NpoekTa
o
! g MoKa3aTb KOMMOHEHT B 616AUOTEKE
i
!
! VIHCTpYMEHTbI >
________________________
papuka MomecTUTb Ha Nepeaxuii NaaH
7 BbipesaTb Ctrl+X MomecTUTb Ha 3agHuii NnaH
[) Konvposars Ctrl+C X MoBepHyTL NO Uacoso cTpenke Shift+R
loBepHYTL NPOTUB YaCOBOW CTPENKK R
W Yaanm Dot A, OTpaznTb NO rOpPU0HTaNK X
D Mapametpsl a OtpasnTb No BEPTUKANN Y
{33 Hactpoiikn... KonupoBanue MaTpUuen

% CsoiicTea Ctrl+Enter

Puc. 31 U3ameHeHUe opueHmauyuu KOMIoHeHma

B MOMeHT pa3smelueHus KOMMOHEHTa Ha cxeMe oTobpaxaeTcs BO3MOXHbIN
Bua YIO. [Ina nosBopoTa Ha yron, kpaTHbin 90 rpagycam, HaxmuTe knasuwy «R»
COOTBETCTBYHOLLEE YMCIIo pas, cM. Puc. 32.

] e ] o]

'm > 4 2 v
S g ola o
e v = =

SO/

DD1
MCP3553-E/SN

o= VIN-
o— VREF

%‘l ViN+
2 ADC

Puc. 32 lNMoeopom YIO npu
pasmeuweHuu paduodemarnu Ha cxeme

Mpwv pasmMellieHnn pagmoaeTany Ha CXeMe MOXHO HacTPOUThL ee CBOWCTBA:

¢ Boibepute pasnununblie YO, KoTopble 3adaHbl Ans paguogetanen gaHHOro
KOMMOHEHTA.

e Buibepute no napameTpam Heobxoaumyk paguogetanb (M3 nepedHs
paguogeTanen KOMNOHEHTA).

[JaHHble [OencTBUS BBINOSTHAKTCA C MOMOLWbO naHenn «CeBouctBa» U
noapobHO onucaHbl B pasgene Hactporika CBOMCTB pagvogeTany npu pasMeLleHnm
Ha CXeme.
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KonupoBaHue

[lna konupoBaHMs KOMMOHEHTa Ha 33 BblAENUTE €ro B OKHE pefakTopa.
3atem OoTKpouTe KOHTEKCTHOe MEHI0 n BblbepuTe WHCTPYMEHT
«Konunposatb» («Ctrl+C») (cm. Puc. 33).

Ha cBobogHOM MecTe nucTa BHOBb OTKPONTE KOHTEKCTHOE MEHIO U Bbibepute
NMHCTpyMeHT «BctaBuTtby» («CtrI+V»). Ha pabodem none 33 nosasutcsa konusa YIO.

[lanee MOXHO NepemMecTuTb KOMWIo B Tpebyemyto No3numio Ha 3rekTpruyecKon
CXeMme.

Haiitn noxoxwe..

33MEHUTL PRANOAETAND. .

=) [MokasaTb B MEHeAXepPE NpoeKTa

1

1

1

1

1

1

1

1

1

1

! W3amenunTs YTO
1

1

1

1

1 p—

! £ Mokasars komnoHeHT & BuBaMOTEKE
1
1
|

WHCTpyMeHTBI
padwka

BblpesaTts Ctri+X

KonupoeaTtb Ctrl+C

|  Yaanute Delete
Px  MapameTpel
£} Hactpo#ik...

== Ceoiicea Ctrl+Enter

Puc. 33 KonuposaHue KkomrnoHeHma

KonuposaTtb yxe pasmeweHHoe YIO Takke MoOxHO, BblbpaB YIO, wu,
yaAepXuBasi NeByl0 KHOMKY MbIwM 1 3axaTyo knasuwy «Ctrl», ganee nepetawmre
YO B Hy>xHOe MecCTo nucta I3.

3.1.4 PasmelwieHMe MHOroCceKLUMOHHbIX KOMMOHEHTOB Ha cxeme
EcnnM KOMNOHEHT COCTOUT M3 HECKOSIbKMX CeKUuMin, TO nNpu pasmewieHnn YO

paguogeTanen Ha cxeme cekuun OyayT pasmelaTbCs B MOpsiAke Bo3pacTaHus
Hymepauuu, cm. Puc. 34.

DD11 D012
A T ADC A= ADC , A
3 ] S stepPo ofuss | oaDC | voof
g i MCPI53-E/5N
MCP3553-E/3N MCP3553-E/SN

Puc. 34 PasmeuweHue MHO20CeKUUOHHO20 KOMITOHEHMaA

ERcveXx N



3neKTpVI‘-IeCKMe CXeMbl

>

DeltaDesign

%

lMocne Toro kak OyayT pasMeleHbl BCe CeKuMm u3 cocTaBa OOHOMO
aK3emnnspa paguogertanu UM UHCTPYMEHT pasMelLeHna paguvogeTtann Ha cxeme
Oymet cbpoweH M Bbi3BaH 3aHOBO, Ha cxemMe OyayT pacnonaratbCsl CeKuuu
nocnegymoLliero ak3emnnsapa pagunogetanu, cMm. Puc. 35.

0011 0D12
VIN+ ADC s ADC 0013
VIN- SO0/RDY
MCP3553-E/SN MCP3553-E/SN

DD2.1
VIN+ ADC
VIN-

'i|vss| ADC |VDD|§

MCP3553-E/SN

| 5

VREF i SCK

oo [

[w [~

VREF L

[ [~

MCP3553-E/SN

Puc. 35 PasmeweHue nocnedyrouezo ak3emmnspa paduodemarnu

MpumeyaHne! Ecnu Ha cxeme pasmeLlleHO HEeCKONbKo paguogeTtanen
MHOTOCEKLMOHHbBIX KOMMOHEHTOB, TO MNEepeHymMepaumsa Ccekuum MoxeT ObiTb
BbIMONIHEHA TONbLKO B nNpedenax ak3emnnspa paguogetanu. To ecTb
3anpewaeTcs, 4YTobbl CeKuMM OOHOM paguogeTany cTanin CEeKUMsIMU OpYron

paguogeTtanu. Hanpumep, cekumna DD3.2, MOXeT ObiTb NepeMMeHoBaHa TOSbKO
B DD3.X, HO He MOXeT 6bITb NnepenmeHoBaHa B DDX.2.

DD1.2, npun BTOpOM — DD21 wn 1.4, TO cekuma DD1.3 ocrtanacb
HepasMelleHHON. HepasmelleHHble cekuun paguogeTanen AOoCTynHbl Ans

a Mpumep! Ecnn npm nepBomM pasmeLLeHmm Ha cxeme 6binn pasmerteHsl DD1.1 n
NPOCMOTPa C NOMOLLLIO NaHenn «MeHexep NpoeKTa.

3.1.4.1 HaBurauus no cekuusim

Ha anekTpuueckoit cxeme MpoekTa CyllecTByeT BO3MOXHOCTb nepexoda Mo
CEKLUMSAM MHOTOCEKLIMOHHbIX KOMMOHEHTOB, YTO OCOBEHHO BaXXHO MpU pasHeceHuu
CeKUMA Mo NMCTaM MHOTOMMCTOBOW CXEeMbl UMK MCMOMb30BaHWU NUCTOB GOMbLUNX

dopmaToB.
[ns nepexoa k cneayowen unu npeablaywen cekumn:
1. Bbibepute cekumto MHOFOCEKLMOHHOTO KOMMNOHEHTA;

2. A3 KOHTeKCTHOro MeHi BbibepuTe KomaHgy «[lepentn K cnegyrowen
cekunmny» unun «lMepenTtun Kk npeablayLwen cekuumy», cMm. Puc. 36.
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QE FPGA_IGLOO2 DevKit_ver2.0 * X

@ [3 Pexwumebibopa

mm 60 75 a0 105 120 135 150 165 180 195 210 225 240 255 270
Ui,
o PepgakTupoBarth.. 8
o : ——{ 502082 PLM MP
3 G HY MR 15
OTKNKYUTL BbIBOA(bI) —— MSI018NB2
K&
Haitu noxoxwe... — MEIO1NE2
g Ll
o 3aMeHuTs papguofeTans... e
= MSI020PB2
MamennTb ¥YTO K20 Ve
. L174] (e,
& 3anaTb aHanoroByk MOAENb... —— MSI0TIPE2
Bl yioreaz
- 3 g
I Paspenenue paboyeir obnactn 18], enez
& MokasaTb B MEHE[XEPE NPOEKTa R
L20 L
MoKasaTs KOMMOHEHT & BuBnoTeke T i
- - o
- MepeiTu K NpeablAyLei CeKLumn o1
& ——] MSIO4PBZ
MNepeAT K cNepyrowWwerR CekLun M22) ME0NE2
MokasaTb Ha nnaTe L) MSI08PE2
2 A vsiogne
- WHCTRYMEHTBI > | wo
—— MSI012PA2/SPLO_LK
Mpaduxa > M somen/spLo sl
o N21 L)
£ 5 BblpesaTs Ctrl+X T MEO1IPRZ/SPLOS00
. —{MEI0TNEZ/SPLO_SSD
KonuposaTs Ctri+C P
— MSIOTNE2
BcTaeuTb Ctrl+V

135

] Yaanuts Delete

@, MNapawmeTpel

120

@ HacTtpoiiku...

-

4 ;
25 Csoiictsa Ctrl+Enter

»
< Dlnterfaces LPDDR Memory Interface Serdes0 (PCle & SMA Imerface:,—’ O T R L R R [‘?, [} '||_T|' % 1}

Puc. 36 lNepexod k cnedyrowel/npedbidyweli cekuuu

B pesynbTaTte BbINOMHEHUS Onepauuy CeKUMsl CO crneayrLlmm/npeabiaywmnm
Mo nopsaky nO3ULUMOHHBbIM 0003HaYeHWeM BbIOMpaeTcs U MO3MUMOHUPYETCS B
LiIeHTpe OKHa, MaclUTab OkHa peaakTopa npu 3TOM He N3MEHSAeTCA.

MexaHnam nepexoga HaCTPOEH B LUMKIMYECKOM Mopsiake, T.e. Mocne
nepexoga MO BCEM pa3MelleHHbIM crneayrwmMm/npeabliaylmm  cekumam  byaet
OCYLLECTBINEH nepexo K nepBoHavarnbHOWM CEKLUMN.

MpumeyaHue! Ons BbINOJSTHEHUA KomMaH[g nepexoga K
cnegyowen/npeabloywen cekumn MoxeT OblTb Ha3HadYeHa ropsyasi KnasuLa,
nogpobHee cM. MIHTepdbeinc n obuine MexaHnamMbl CUCTEMbI pasgen HacTtpoika
ObICTPbIX KNaBULL.

3.1.5 Pa3smelweHMe MHOroCeKLUMOHHbIX KOMMOHEHTOB BO BCTPOEHHOM OGoke

PasmelleHne MHOrOCEKUMOHHbIX KOMMOHEHTOB BO BCTPOEHHOM 6Grioke
coBrnagaer C anropuTMOM pasMeLlleHUss MHOFOCEKUMOHHbLIX KOMMOHEHTOB Ha
3NEKTPUYECKON CXEME.

3.1.6 PepaktupoBaHue YIO Ha cxeme
B Delta Design npegycmoTpeHa BO3MOXHOCTb pepaktuposanus YIO

KOMMOHEHTa HenocpeacTBEHHO Ha cxeme. [lpn pegaktupoBaHun YO KOMMNOHEHTa
Ha cxeme YO 61MBnmMoTe4HOro KOMMNOHeHTa M3MeHeHo He Byaer.
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[ns nepexoga B peXxum peaakTMpoBaHUS BbIOEpPUTE KOMMOHEHT U U3
KOHTEKCTHOro MeHo npuMmeHuTe komaHgy «3meHunts YIO», cm. Puc. 37.

Haiith noxoxwe..
3aMeHUTL PaAUOAETANS...

Hamennts YIO

3agaTe aHanorosyilo Mogens

=
®

Pasgenenue paGoqen obnacTu >
'O j @ Nokasate 8 MeHenkepe npoexTa

] | & Mokasats komnokewT & GuBNMOTEKE

WHETRYMEHTGI >
Mpapwmka >
% Bupesaro Ctrl+X

KonuposaTe cri+C

ﬁ Yaanuts Delete
% Napamerpsi
© HacTpoik...

o - o
== CsoiicTea Ctri+Enter

Puc. 37 Bbizos ¢pyHkyuu pedakmuposaHusi YO Ha cxeme

B pexnme pegaktupoBaHusa YO KOMNOHEHTa Ha cxeme LOCTYMHO:

1. PepaktnpoBaHme cyllecTBylOWNX rpadumyeckmx 0ObEKToB, BKOYas
CTaHOapTHble onepauun (KonupoBaHWe, BCTaBKa, Bblpe3aHue, yaareHue),
cMm. Puc. 38.

o2 Vv .S 1u
3 ADC __l6i
&2 VIN- SD0/ROY

4%7 SCK im
o VREF S voops
VSS in

Puc. 38 lNpou3ssonbHoe usMeHeHuUe
epaguyeckoz20 obbekma

2. Pa3meLlleHne HOBbIX rpadnyecknx obbekTos, cm. Puc. 39.
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Pucoeanue X

B = NG R [a

o2 i iy
mi VIN- SD0/ROY 34:1;
stk o
Hi 8 i
i VREF V0D [
vss Pl

____________________________________________________________________

Puc. 39 PasmeuweHue pucyHka
PasmeweHne rpadmnyecknx oO6BHEKTOB AOCTYNHO W3 MaHEenM WMHCTPYMEHTOB
«PucoBaHune» nnm na rmaBHOro MeHio «PasmecTnTby.

padmndeckne 0OBEKTbI, AOCTYMHbIE K  pasMeWeHut B pexume
pegakTupoBaHus YO KOMNoHeHTa:

[MpAMOYronbHuUK;

OKpYy>KHOCTb;

annunc;

MHOroyroneHuK;

MNonunuuus;
- TekcrT;

- dacka;

PucyHok.

MoppobHoe onucaHne no pabote cC rpaduyeckumm OBBEKTAMU CM.
(padmnyeckun pegakTop.

3. PegaktupoBaHne pacnonoxeHus atpubyToB, HacCTponka oOTobpaxeHus
aTpubyToB Yepe3 naHenb « CBONCTBay, pa3melleHne HOBbIX aTpubyToB n3
naHenn WHCTpyMeHToB «PucoBaHve» unu w13  rMaBHOMO  MEHKO
«Paamectutb» — «OnemeHTbl hopmaTtoB 1 WwTamnosy», Puc. 40.
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= Ceoictea o

Fpaduueckmit obvext [ ATpubyT) -]
;-

|| & oors T
Di VREF| L= VDI — |
VS r EEDE
MCP3553-E/SN o=

Buigenen 1 06bext

Puc. 40 [JobasneHue u Hacmpolka napamempos
ampubymos

4. MNepemelieHune BobiBogos YIO. NMpn aTtoMm, yxe NOAKMOYEHHbIE K BbIBOAAM
NPOBOAHMKM, HE ByayT OTKNOYEHbI NPU NepemeLleHnu, cMm. Puc. 41;

s PP pem
§—2VIN+ o A i—z‘”N* ELE
N E [V ADC sy N 7S S Y 3
st st
| veee e voo -
vss e i | vss [
o MPEREAN o MOPBSIEAN

Puc. 41 lNepemeuweHue 86180008 yj‘ O Ha cxeme

BaxHo! PasmelleHne HOBbIX WK yaaneHne CcywectByrLinX BbiIBOOOB B
penakTtope cxemMmbl HEOOCTYNHO.

[Ons Bbixoga u3 pexuma pepaktuposaHuss YO KOMMOHEHTa BbI3OBUTE
KOHTEKCTHOE MEHI0 U Bblbepute NyHKT «3aBepwntb pegaktupoBaHue YIO» nnbo
BOCMNOSb3YNTECL FOpsYen KraBullen, KoTopas MO YMOMYaHUK YCTaHOBreHa Afis
OaHHOro AencTema — knaeuwa «Escape», cMm. Puc. 42.
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DD 2 3asepwdTe pegakTuposanue YIQ Escape
VIN+ ADC
Pasnenexue paboyen cbnactu b
VIN— a HHCTpyMEHTHI bJ

Mpaduka b

Lo g

I

VREF

MapameTpbl

MCP3553-E/SN o v

Puc. 42 Bbixod u3 pexxuma pedakmuposaHus YIO komrnoHeHma

Onsa  npumeHeHus u3MeHeHUn HaxmuTe «CoxpaHuTb» Ha naHenu
NHCTpyMeHTOB «O6LWme» nnm Bocnonb3yntecb codetaHnem knasuw «Ctrl + S» (no
YMOINYaHUIO).

N3meHeHHoe YIO 6GymeTr coxpaHeHO B OaHHOM npoekte, npu atom YIO
BGMBNNOTEYHOro KOMMOHEHTA N3MEHEHO He ByaeT.

3.1.7 Hactpouka cBOMCTB paguoaeTtanu npu pasmelleHum Ha cxeme

Mpn pasmelleHnn paguopeTanyM Ha cxemMe B (PYHKUMOHANbHOW naHenm
«CponctBa» oTobpaxkaloTcsi 3HayYeHusi aTpubyToB paguopeTanyM U CBedeHust o
KOMMOHEHTE, B COCTaB KOTOPOro BXOAUT pasMeLlaemasi paguogeTarns.

O6wwmin Bua naHenn «CBoWCTBa» Npu pasMelleHun paguogeTtann Ha cxemy
3NIEKTPUYECKYIO MPUHLMNMATbHYO NpeacTasneH Ha Puc. 43.
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%5 CeoiicTea ]
Ho6aeneHne KoMnoHeHTa ( MIHCTpyMeHT )
Mownck
v KomnoHeHT
Cexuus DD? v

Pagvopetans MCP3553-E/SN

+ PapwopeTane
MNpou3eogMTEND Microchip
MocTaBwmk
ApTUKyn MCP3553-E/SN
HocTynHocTh
WMcTouHuk nocTynneHuna
KaTeropus kauectsa
Macca
oKngz
MOBEPXHOCTHBIA MOHTAX
Mocago4Hoe mecTto SQIic-8
MpumedaHne
Pagvoperans MCP3553-E/SN

Paspen cneuudukalmm

Puc. 43 lNaHenb «Ceolicmea»

B naHenn «CBoncTBa» ABe OCHOBHbIE rPYMnbl CBOWCTB:

e «KOMMNOHEHT» — B [aHHOW rpynne ocyllecTernsieTcs Bblbop cekuun ans
MHOFOCEKLIMOHHOrO KOMMOHEHTa W paguogeTanu, ecnu Ans paguogeTanmu
AOCTYNHO HECKOSbKO CXeMHbIX NPeACTaBNEHUN.

e «Pagunogetanb» — B gaHHou rpynne otobpaxarTcs atpubyTbl BblbpaHHON
paguogeTanm.

CeonctBa pasMelleHHbIX Ha cxeMe paguogeTtanen onucaHbl B pasgene
CBovicTBa 06HEKTOB 1 MX B3aMMOOENCTBUE.

[ns poctyna k naHenn «CBoncTeBa» ¢ 3arofnioBkom «[lobaBneHne KOMMOHEHTA
(MHCTPYMEHT)»:

1. Boibepute HeobxoouMMbIA KOMMOHEHT B ©Oubnunoteke wnn B NaHenwu
«MeHemxep npoekTar.

2. Bbibepute B KOHTEKCTHOM MEHIO NYHKT «PasmecTtntb Ha cxeme», cMm. Puc.
44.
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& Bubnmorexu o

oo & @ | g~
WUckaTb B BubnuoTtekax...
~ B3 Muxpocxems
~ [ apc

~ [3 Delta-Sigma ADC

el OTKPbITE...

> B cp {F Pasmectus Ha cxeme

> @ Ethernet ¥ [No6asutb B usbpaHHoe

> B3 Interfaces MNpeoBpazosaTs YO

> B3 Logic 38BMCMMOCTM...

> B3 mcu WMcTopua nsmeHeHui...
% Boipesate Ctrl+X
D KonwposaTk Ctrl+C
m Bcrasutb Ctrl+V
@' Yaanute Delete

CLD Mepewmerosats F2
L@ [Hoxymentaunsa >

2> CaoicTea Ctrl+Enter

Puc. 44 Pa3smeuweHue KOMIIoOHeHMa Ha cxeme

MaHenb  «CeBomctBa» €  3aronoBkoM  «[lobaBneHne  KOMMOHEHTa
(MHCTPYMEHT)» npu BbINOSTHEHMM onepaumn [o6aBneHUs KOMMOHEHTa OcCTaeTcs
aKTMBHA, NOKa aKkTUBEH MHCTPYMEHT «Pa3melleHne KOMNOHEHTOBY .

Bbioop cekuum YO komnoHeHTa wmnu Buaa npepctaenenuna YFrO wus
naHenu «CBoncrea»

BbibpaTtb cekuum YO komnoHeHTa unu Bua npeactaeneHna YO MOXHO €
NMOMOLLIbIO BbiNagatoLero Crnmcka, HaxxaB Ha CMMBOJS « ™ », KOTOPbIA PacrnosfioXeH B
npaBou YacTu nyHkTa «Cekumsay» rpynnbl «K KOMMNOHEHT».

OTtkpoetca oOkHO pAgns Bblibopa cekuun YO kOMNoHeHTa wnn  Buaa
npeactaesnenus YIO.

[Ons ypobcTtBa nNpoekTUpoBLIMKA B [aHHOe OkHO [fobaeBneHa obnactb
npenBapuTenbHOro NPocMoTpa BbIOpaHHOrO BuAa NPeAcTaBleHUMst U OTAENbHbIX
cekumn YIO, cm. Puc. 45.
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Bbibepute cxemHble npeacrtaBneHns W/unnm cekumi B npeaenax ogHoro
CXEMHOro npeacTaBfieHnss NyTeM MepPeKSItoYeHns BKadok,
HWXHEN YacTu OKHa.

Bknagka BbiOpaHHOWM cekumMm noaceBeumBaeTcs. Ecnm Bknagka cekumm He

5 csoiicTea

[lo6aBneHne KOMNOHEHTa ( MIHCTPYMEHT )

Mowck

Komnonent
Cexuns DD?

Paguopetans

Papnopetans
MNpounssopuTens
MocTaswmk

ApTukyn

LoCTYNHOCTL

VCTOuHMK NOCTynneHus
KaTeropus kauecTsa
Macca

oKnaz

TOBEPXHOCTHLIA MOHTaX

MocagouHoe MecTo

MNpumevaHue DD.1 | DD.2 | DD.3

Pagvonetans

Paspen cneuuduxaumnn

* |AﬂhTEpHaTMBHOE
OcHoBHoe
AnbTepHaTUBHOE
e O ADC
=1 vm

Puc. 45 Obnacme npedsapumeribHO20 npocMompa

nomeltaeTcsa B otobpaxaemyto 06nacTb, TO BOCMONb3YNTECH KHOMKAMW MPOKPYTKM.

Bbi6op paguopetanu u3 naHenu «CeoncTtea»

BbiOpaTb paguogetanb MOXHO M3 CrnMcKa BCexX paauvoaeTanein TekyLlero
KOMMOHEHTAa TeKyLLen BUBNNOTEKMN, HaXXaB HA CUMBOJT «***», KOTOPbIA PAcMoNOXeH B

npason YacTtu nonga «Pagnogetanb» rpynnbl «k KOMAOHEHT», cM. Puc. 46.

pacnonoXeHHbIX B
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o o
22 CsoiicTea o
Do6asnenune komnoHeHTa ( UHCTPYMeHT )

loucK
v Komnoxeut
Cekuua DD? v

Pagnopetans MCP3553-E/SN e <2+

BeiGop paguoneTans X

Microchip

MoKa3bIBaTs PAAOAETANH BCEX KOMMOHEHTOB CemelicTBO KOMNOHEHTOB
NpouseoauTens TNocTasumk Kon-80 eLig0fos  Papvoperans ApTHKYN Mocapounoe Me...  Macca Tpumer
MICP3553-E/SN
~ Bubnnoteka: flemo GubnnoTexa
' MIMA KOMROHEHTa: : MCP3550/1/3
Microchip 8 MCP3553-E/SN  MCP3553-E/SN  SOIC-8

Microchip 8  MCP3551-E/SN MCP3551-E/SN SoIC-8

Microchip 8  MCP3550-60-E 60-E... | SOIC-B

Microchip 8 MCP3550-50-E MCP3550-50-E.. | SOIC-8

Puc. 46 Bbibop paduodemarnu 8 meKyu,emM KOMIoOHeHme

1. B okHe «Bblbop paguopetanu» oTtobpaxaetrca B TabnuyHou dhopme
CMNCOK pagnogeTtanen.

2. Boligenute cTpoky ¢ Heobxoammon paguoaeTanbio U HaxmuTe «BbibpaTtby,
Anst OTMEHbI Bbibopa Haxkmute « OTMeHa».

3. HaBeguTe kypcop Ha npeanonaraemoe MecTo pasMelleHusi paguogeTany
Ha 3MEKTPUYECKON CXEME M HAXKMUTE KHOMKY MbILLIN.

3.2 NaHenb «KOMNOHEHTbLI»

MaHenb «KoOMMOHEHTLI» MpefHasHayeHa [And noucka paguoaetanem,
KoTopble TpebyioTcs B paspabaTtbiBaemMon anekTpuyeckon cxeme. B nporpamme
Delta Design Ha cxeme pasmellaloTcs paguogetann — duandeckas peanusauus
KOMMOHEHTa, MO3TOMYy naHenb «KOMMOHEHTbI» OTobpakaeT He KOMMOHEHThbI, a
oTAenbHble paguopeTann. Takum o6pa3oM, MNPOEKTUPOBLUMK Cpa3y MNpOU3BOAUT
MOMCK U OTOOP HeobXxoauMbIX peanusaunin KOMMNOHEHTOB (BblIOUpaeT paguogeTanu,
obnapatowime HeobxoauMbIMM NapameTpamn).

lMepeyeHb oOTOOpa)kaembiX paguogeTanen CcTPOUTCA Ha OCHOBE BCeX
onbnmotek, umMerMXca B cuctemMe — OToDpa)kalTcss BCe paguogeTann Bcex
KOMMOHEHTOB, PacrofioXXeHHbIX BO BCex bubnmoTtekax cuctembl. Ecnu KOMNoOHEHT
COOEPXNUT OLUIMOKM B CBOEM OMMCaHuMM, TO paguoAeTany AaHHOMO KOMMOHEHTa He
ByanyT otobpaxeHbl B naHenn « KOMNOHEHTbI».

Bbi30B MaHenn «KOMMOHEHTbI» OCYLIECTBASETCA MpU MOMOLM CUMBOMA G
«KOMMNOHEHTLI», KOTOPbIN pPacrnosyioXXeH Ha naHenn WHCTPYMeHToB «[llaHenu».
MaHenb oTobpaxaeTca B BMAe oTAenbHOro okHa. O6wmi Bug naHenu nokasaH Ha
Puc. 47.
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{3 Komnowentsi X

MaHernb MHCTPYMEHTOB =g [ & O | (1) Konowkw g pynnei Y @Ounerp & Mpocmotp CemeRCTBO KOMNOHEHTOB :  Bce cemeicTBa v QWNETP He 3afaH v
MaGpanHoe  BuGnMoTexa Mpowasoputens MocTaewwk Kon-80 EbIEOAOE  WMA KOMNOHeWTa | Paguogerans ApTikyn TocapouHoe MecTo
v Demo GuBnMoTeKa 18 ESP-WROOM-0.. = ESP-WROOM-02 | ESP-WROOM-02  ESP-WROOM-02/.5
w Demo 6ubnuoteka | Aimtec 4 Aimtec SIP-4 AM1S-05035Z  AM1S-0503SZ SIP-4
06nactb BbIGOpa Y lemo GuBNMoTEKE  Aimtec 4 Aimtec SIP-4 AM1S-05055Z AM1S-05055Z siP-4
b —
papguogeTanen o Oemo GubnuoTexa  Aimtec 4 Aimtec SIP-4. AM1S-05075Z AM1S-0507SZ SIP-4
7y llemo 6ubnuoteka  Aimtec 4 Aimtec SIP-4 AM1S-0509SZ AM1S-0508SZ sip-4
¥ Nlemo Gubnuotexa  Aimtec 4 Aimtec SIP-4 AM1S-05125Z AM1S-0512SZ sip-4
Y flewmo Eubnuotexa  Aimtec 4 Aimtec SIP-4 AM1S-05155Z AM15-05155Z sip-4
4
— 4 /0UT k=
06nacTb NpeaBapMTENbHOMO +VIN +VOUT
npocmotpa YO papuoaetanu > DE/DE
? 1
= -VIN -VOUT =
O6nacTs NpeBapUTENbHOMO AM1S—OSUBSZ
p pa 0 MecTa (F] NocapouHoe mecto [ 3D
paguopeTtanu

Puc. 47 Obwuti sud naHesnu «KoMrnoHeHmMb!»

I'Iop;u:l,or( pasmMmeleHna un Konn4ecrtBo 0T06pa>|<aeMb|x KOJTIOHOK MO>XHO
M3MEHUTDL.

O6bnacte BblbOpa paguogeTane — 9TO OCHOBHOE nofie naHenm
«KomnoHeHTbI». B 3TOM none otobpaxaetca Tabnuua pagunoaeTtanen, BXoasLWmnX B

cocTaB KomnoHeHToB. C kaxaon oTobpaxkaemMon pagnoaeTanbio MOXHO NPOU3BECTH
cnepywouwme gencteus, (cm. Puc. 48):

e OTKpLITb B pe4aKTOpe KOMMNOHEHTOB;

¢ [lokasaTtb pagmogeTtans B gepese bubnunoTek;

e [lo6aBnTb pagmnoaeTans B n3bpaHHoe naHenun «MeHeaxep npoekTa;

e Yoanutb paguogetanb U3 cuctemMbl (yaanuTb onucaHne n3 6mbnmortekn);

e [lpocmoTpeTb cBOMCTBA paguogeTany (C nomMmoLbio naHenn «CBoncTear).

Lemo 6udnuoTexa ‘ Aimtec ‘ 4
OTKpBITS...

[Hemo bubnuoTexa Aimtec 4
MNokasaTb B fepese...

Hemo 6ubnuoTeka Aimtec [l06asuTs B 3BpaHHoe 4

Lemo GubnuoTexa Aimtec 4
Ypoanute

HOemo 6ubnuoTeka Aimtec MNokasaTb CEOACTEE 4

Lemo 6ubnuoTexa Aimtec 4

Puc. 48 [eticmeus ¢ paduodemansamu,
0ocmyrHble U3 KOHMEKCMHO20 MEH!O

JononHutenbHbIn cnocob aobaBneHns paguopetany B mM3bpaHHoe naHenu
«MeHemxep npoekTar:
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1. Bboibepute HyxXHYIO pagmoaeTanb B naHenn « KOMMOHEHTbI».

2. HaBegute Kypcop Ha KOMoHKY «36paHHOE» U HAaXXMUTE Ha CUMBOI 77, CM.
Puc. 49.

Mocne TOro Kak paavodeTanb MomelleHa B u3BpaHHoe, CMMBON L7,

pacrnonoXeHHbIW B KOrNoHke  «M3bpaHHoe», cTaHeT UBEeTHbIM (ﬂ?), a
COOTBETCTBYHOLLAs CTpoka Tabnuubl 6yaeT BolgeneHa LBeToMm.

{5, Komnowentsr X Mexeaskep npoekTta o X
O | @ | [0 Konowkn tg Mpynnst 7 dunst i
MepeTalwmTe CioAa 3aroNoBOK KGNOHKN ANA rPYNNUPOBKA AaHH | 7.

WabpanHoe BubnuoTeka Mpoussopgurens MNouck...

(ST T

‘v 1y Pagwopetanu

Hemo GubnuoTexa - () AMI1S-0503S87

} OV NOTEKa Aimtec

Hemo 6ubnuoTeka Aimtec
Oemo 6ubnuotexka Aimtec
Lemo bubnnotexka Aimtec
Lemo oubnuotexka Aimtec
Oemo 6GubnnoTeka Aimtec
Hemo 6ubnuoTeka Aimtec

Oemo 6ubnuotexka Aimtec

B DD D u g P B s

4 ~

Puc. 49 [obasneHue paduodemarnu Ha eknadky «M3bpaHHoe» naHesnu
«MeHedxep npoekmax

Ona rpynnosBoro BblbOopa paguvogeTanem  MOXHO  BOCMOMb30BaTbCHA
knasmwamm «Ctrl» un «Shift», koTtopble paboTatT crtaHaapTHbiM ob6pasom. C
HECKONbKMMW BblOpaHHbIMW pagnogeTansMm MOXHO OCYLWECTBUTb creayloLiune
OencTBuS:

e [106aBuTb pagmogeTans B u3bpaHHoe naHenu «MeHemkep npoekTay;

e YOanuTb M3 CUCTEMbl KOMMOHEHTbI, B COCTAB KOTOPbIX BXOAAT BblOpaHHble
pagvogeTanu (yaanuTb OnNMcaHns KOMMOHEHTOB U3 BUGnMoTeKN);

e [MpocmoTpeTb cBOWCTBa BblOpaHHbIX paguodeTanen (C NOMOLLBbK NaHenm
«CBouncTtear).

O6nactn npegeaputensHoro npocmoTtpa YO n MM pacnonoXeHbl B HUXHEN
yactn okHa. ObnacTtv npenBapuUTENbHOrO NPOCMOTPA BKITOYAKTCA M OTKIHOYAKTCA

EEE; MpocmoTtp
No HaXkaTUK KHOMKWN «[1lpocmoTp», KOTOpas pacnosiokeHa CBepxy Ha

naHesnm NHCTPYMEHTOB OKHa.

Pasmep obnactn otobpaxeHnss MOXeT ObITb M3MeEHeH. [Ina 3Toro HaBeguTe
KypCcOp Ha ropusoHTasbHbIn pasgenuternb. Kypcop nsmeHut ceoun Bua. [Nocne atoro
OKHO MOXHO MacwTtabupoBaTb, cM. Puc. 50.
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{8, Komnowewtsl X

S| ¢ | Q | [ Konowku tg Mpynnst ¥ ®unstp & Mpocmotp CeMeicTBO KOMMOHEHTOS :

W3BpaHHoe BubnuoTeka Mpouseogutent MocTaBlmMK Kon-Bo BbiBOA0B WmMA KoMnoHeHTa PaguopeTtan

i3

-

4 Aimtec SIP-4 AM1S-051

Meran BufmanTas Kirntmem 2 R ] ANMIC NE" T
4 »

AM1S-05185Z

{} Lemo BubnuoTeka Aimtec
.

[F] Nocapouroe mecto | [ 3D

Puc. 50 UzmeHeHue pasmepa obrracmu omobpaxeHusi

CooTHoweHne pasmepa obnacten otobpaxeHna YO wmn M wmnsameHsieTca
aHanormyHbiM ob6pa3om ¢ UCMoNb30BaHNEM BEPTUKANbHOIO pasgenuTtens.

MepekntoyeHne mexay pasnuyHbiMm YO (npeacrtaBneHMsiMn) KOMMOHEHTA,
€CNn OHM 3aaHbl, OCYLECTBNAETCS C NOMOLLbK BbiNagalolWero MEHIO B BEPXHEN
YyacTu OkHa. lNepeknyeHne Mexay CeKUMSMU NPoU3BOANTCS NMyTEM MEPEKOYEHNS
BKNaAdoOK, PacnofioXeHHbIX B HMXHEW 4acTu OkHa, cMm. Puc. 51. AHanNoOrmyHo, c
NMOMOLLbIO BKMAJoK, B OKHe npeacTtasneHnsa MM MOXHO BbINOSHUTbL NEPEKNYEHne
n3 obbl4HOro pexuma npeacrasneHuns NM B pexxum npocmotpa 3D mogenw.

AﬂbTeDHaTMEHOE * ~
7
o= VIN+ ADC
2 VREF
o— VIN-
DD | DD.2 | DD.3 i (F) Mocanouroe mecto | [@ 30 i
Puc. 51 lNepeknodeHue mexdy docmyrnHbivMu YO KomnoHeHma u npedcmaessieHusimu

ezo MM

3.3 lMaHenb «MeHegXep npoeKTa»

MHdpopmauna, otobpaxkaemaa B naHenun «MeHemkep npoekta», sBNsieTcs
KOHTEKCTHO-3aBUcMMon. B gaHHOM pasgene onvcaHa yHKUMOHaNbHOCTbL MaHenu
«MeHepxep npoekTa» npu paboTe C AaNEeKTPUYECKON CXEMOW.
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Pagnogetanb MmoxeT ObiTb gobaBneHa B naHenb «MeHemkep npoekTta» C
NMOMOLLbKO KOHTEKCTHOIO MeHK «[Jo6aBuTb B n3bpaHHOE» M3 naHenu «bubnuortekuny,
cMm. Puc. 52.

Q Bu6nuoTeru a
oo &l o E|IE~
MckaTb B BubnuoTekax...

v g [Hemo brbnmnoteka
~ 3 KomnoHeHTbl
v @ BaTapeikn 1 AKKyMynaTopsl

) CR2032
OTKPbITh...

atuukm 1E PasMecTuTh Ha cxeme

Avone! * [obasuTe B M3bpaHHoe
MHayKTUBHOCT Mpeobpasosats YIO
KoHpaeHcaTopbl 33BHMCHUMOCTM...

MuKpocxeMs: McTopua M3MeHeHUNA. ..

Mopnynu % Beipesats Ctrl+X

OnepaumoHHbie [) Konuposats Ctrl+C

| Bcrasmrs Ctrl+V
OnNTo3NeKTPOHM

Il Ypanute Delete

ocoroopoocooo

Mamars
CI1 MNepewmerosars F2

@ [HokymenTauma >

5% CgoicTtBa Ctrl+Enter

Puc. 52 [JobasneHue paduodemaru u3
6ubnuomeku 8 uzbpaHHoe

CTouUT OTMETUTb, YTO €Cnn KOMMOHEHTbI ByayT nmomewatbcss B u3bpaHHoe
naHenun «MeHemkep npoekTa» TakMm CrnocoboM, MOryT BO3HWKHYTb Mpobremsbl C
BbIDOPOM KOHKPETHOW pagumogeTtanu, KoTopas BXOAMT B COCTaB KOMMOHEHTa. [Onsa
TOro 4YTob6bLlI MOMECTUTL pagmogeTann B n3bpaHHOe, PEKOMEHOYETCA UCMONb30BaTb
naHenb  «KOMMNOHEHTbI». BbizoB naHenn  «KOMMNOHEHTbI»  OOCTyneH B

dyHKUMOHaNbHON naHenn «MeHemxep nMpoekTa», HaXMUTe Ha CUMBOS 1—5\,
pacronoXXeHHbIN B BEPXHEN YaCcTu OKHa, cM. Puc. 53.
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MeHepxep npoekTa O x
& o0&
¢ b KomnowenTsl Mouck komnokenTos... | 1©
Mowuck...
~ §7 Paguopetanu
&) AM1S-0503S7

&) BLMI15AX102SN1

&2 CRCWO04028K0OBFKED 8,06 kOM =1 %

~

Puc. 53 Bbi3oe rnaHersnu
«KomrnoHeHmMbI1»

[na ynaneHusa paguogetanu n3 usbpaHHoro naHenn «MeHegxep npoektax
BbI30BUTE AN HEE KOHTEKCTHOE MEHI0 U BblbepuTe NyHKT «YAanuTby UM HaXMuTe
kHonky «Delete», cm. Puc. 54.

ﬁg MeHepn)kep npoekTa o x
& ol R
7 | 1F Komnowewts | T, Uerm £ KNuMo
Mouck...

~ 1y Paguopetanu

| & AMIS-0503SZ

Pa3sMecTuTL Ha Cxeme
& BLMT5AX102SN1

) CRCWO4028K0E | CAPKTMPOB3TE

Ynanute Delete

=b

CeolicTea Ctrl+Enter

4t

~

Puc. 54 YdaneHue paduodemaru u3s
u3bpaHHoeo 8 naHesnu «MeHedxep
rnpoekma»

Ona npepBaputenbHoro npocmotpa YO KOMNOHEHTOB B HWKHEW 4acTu
naHenu pacnonaraeTcs 30Ha npeaBapuTeNbHOro npocmoTpa, cMm. Puc. 55. [nga
MHOrFOCEKUMOHHbLIX paguogeTtanen poctyneH npocmotp YO oTaenbHbIX CEeKuun.
MepekntoyeHne wmexagy YIO oTaenbHbIX CeKuMi MpomM3BOAUTCS C  MOMOLLbHO
3aKnagok, KoTopble pacrnosioXXeHbl B FIEBOM HUXXHEM Yriy 30HbI MPOCMOTpAa.
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MeHepnxep npoekTa o x

(& (SIS
fr 5{} KoMnoHeHTb! o Uenn g KM wuno

Mouck...

~ {} Paguogetann
& 74HCTO04D
) AM1S-0503S8Z

&) BLM15AX102SN1

v

00?1

7

THHCTOLD

pD1 | DD.2 | DD3 | DD.4 | DD.5 | DD.6 | DD.7

YIro MNMocapoyHoe MecTo 3D

Puc. 55 3ona npedeapumernbHO20
npocmompa YIro

Ecnn npeacrtaBneHne MMeeT  HECKONbKO  cekumri  (Kaxpgas — cekuus
n3obpaxaeTcss Ha cxeme kak otgenbHoe YIO), To npu pasmelleHnn paguopetanu
Ha cxemy cekumm 6yayT nobaensaTbcs noodepenHo. [loapobHee cMm. pasgen
Cnocobbl pa3meLLleHsa pagmoaeTanemn Ha CXeme.

Cnuncok Bcex Heucrnonb3yemblX CeKuun OOCTYNeH ANS nNpocMoTpa B naHenm
«MeHepxep npoekta». YTo6bl MOCMOTPETb CMUCOK HEUCNONb3yeMbIX CEeKUUN,
nepenaute Ha BKMagky «KOMMOHEHTbI» — «Cxema» — «Hewncnonbsyemble
cekumn», cMm. Puc. 56.

enaevex

49



N

DeltaDesign

AneKkTpuyeckne cxemsl N

MeHepkep npoekTa o x

[ C oA

r {F Komnowents T, Uerm g KM wno
Mouck

~ L;'{_D Cxema (ddBox-C1)

> B mcu

>

]

Power

>

]

Wi-Fi/Bluetooth

GSM

v
]

Input/Output

v
o]

Nuct 6

v
e

<
r

Heucnonsayemsie cekuun (4)

@) DD2.4 (74HCT04D)
[@ DD2.5 (74HCT04D)
[©) DD2.8 (74HCTO4D)

@) DD2.7 (74HCT04D)
A

Puc. 56 lNpocmomp Heucrnonb3yembix
cekuuu

Hewncnonb3yemble cekumm MOryT ObiTb pasMelleHbl Ha CXemMe C MOMOLLbIO
KOHTEKCTHOro MeHto, cMm. Puc. 57.

%@ MeHepxep npoeKkTa O x
) o &

¥y | {F Komnowentsl | T, Uenu £ KNuno
Mowck

~ b Cxema (ddBox-C1)

> Mcu

> Power

> Wi-Fi/Bluetooth

> GSM

> Input/Qutput

> Nuct 6

~ 3 Heucnonssyemsie cekyum (4)

G G DEC T PasmecTute [DD2.4] Ha cxeme

[@ DD2.5 (74HCT04D)

MokazaTe [DD2] Ha cxeme >

[@ DD2.6 (74HCTO4D)
PasmecTute [DD2] Ha nnate

[@ DD2.7 (74HCTO4D) -
== CsoiicTea Ctrl+Enter
”~

Puc. 57 PasmeuweHue Heucrnosnb3yeMbix cekyul us
naHenu «Menedxep npoekmax
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3.4 PasmelleHue Lenem Ha cxeme

3.4.1 OGwume cBegeHNs O pa3meLleHUn Lernen Ha cxeme

B nporpamme Delta Design uenn — 370 umMmerowme OAMHAKOBOE WMS
NPOBOAHMKWN, OrPaHWYEHHble BbiBOAAMM M TOYKaMW COeavHeHUr, obbeguHsaoLmne
YI'O paguopetanen Ha cxeme. [MpuHaaneXXHOCTb NPOBOAHMKA TOW UMW MHOW Lienn
onpefensieTcs  MMeEHeM, KoTopoe eMy 3agaetcd. Lenb wmoxeTr uvmeTb
HeorpaHM4YeHHOEe YMCNO OTBETBIEHWMN.

Mo npuMHUMnam nocTpoeHus anekTpudeckux cxem B Delta Design nobas uenb
OOMMKHA HAaYMHATBLCA U 3aKaHYMBATLCA Ha paguoaeTansx, a ToyHee Ha BbiBogax YO
paguogetanen. Ecnn Ha cxeme OyayT npucyTcTBOBaTb CBOOOAHbIE OTBETBNEHUS
uenn (OTBETBIEHUSA, KOTOpPble HE MOAKMOYEHbI K Kakon-nnbo paguogertanu), To
Takasi cxema byget HenpurogHa ans AanbHenwero NCnofib3oBaHus, a npu NpoBepke
cxeMbl ByaeT BbIBOAUTLCA OwmMbKa ¢ ykazaHnem Ha cBOOOAHOE OTBETBNEHME.

3.4.2 Mpoknaaka coeauHeHUN Ha nuctax A3

Mpoknagka coeguMHeHunW Ha 33 npeanonaraeT npoBedeHMe OOUHOYHBIX U
LWMHHBIX (rPYynnoBbIX) coeanHeHun mexay BbiBogamu YO kOMNOHEHTOB M 6roKOoB.
Hwke nokasaH CNMCOK paspeLleHHbIX U 3anpeLleHHbIX OObEeKTOB Ha 3MNeKTPU4ecKon
cXxeme [Ansg UX WUCNOSb30BaHWS B KayeCTBE HavyanbHOM WM KOHEYHOM TO4eK
coeaMHeHun, cMm. Puc. 58.

PaSDeI.IJEHHbIe 06BbEeKTbI anAa pazmelleHuna 3anpeu1.e|-|Hb|e 00BbEeKTbI anAa pa3MeleHna
HavyanbHOW U KOHEeYHOW ToYeK coegUuHEeHU HayanbHOW U KOHEeYHOW ToYeK coeUHEeHUH
BbIBOO KOMMOHEHTa Dﬁ? Touka cBOGOAHOM oBnacTn ‘F
Touka nepece4yeHUss coeiUHEHUIA %l;
CoeauHeHWe BLIBOAOB B LENK ]—E—[ N
pa3HbIX uenen
T-06 $ Touka nogkn4yeHUA YeTbipex
-06pazHoe coeiMHeHHe B Lenu PO ——

LWwnHa

1 18

CunoBoW U coegUHUTENbHLIN $I
nopr

He3akoHuyeHHOe coeAnHeHMe B Lienun —

BbiBOA KOMNOHEHTA,
NoAKNOYEeHHbIN K Lienu I

Puc. 58 Crniucok pa3peleHHbIX U 3arnpewieHHbIX 06beKkmoes 01151 HadaslbHbIX U KOHEYHbIX MOYeK
CcoeQUHEeHUU Ha 3/1eKmpuYecKol cxeme
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3.4.3 Cnocobbl pa3meLleHns uenen Ha cxeme

Pa3smelleHne uenen Ha cxemMe OCYLLECTBMASETCHA C MOMOLLBID WMHCTPYMeEHTa
«Pa3MecTUTb NMPOBOAHMK», 0603HAUYEHHOTO CUMBOMOM Lo. MIHCTPYMEHT AOCTYNeH Ha
naHenn MHCTpymeHToB «Cxema» M B KOHTEKCTHOM MeHi paboyen obnactu nucra
cxembl, cM. Puc. 59. [Ina Bbl30Ba MHCTPYMEHTa TaKXe AOCTYMNHa ropsyas knasuiia

«W» (N0 ymonyaHuio).

Cxema x WHCTpyMeHTsI >

5° |7

LELTo>886% 0 0L

B

PazmecTuTs npoeoaHuk W

o %

@ MNapameTpbl E‘
L} HacTtpofiku.. &
Nt
)
Iy

Mo >

QO =

@

=

&

Puc. 59 UHcmpymeHm «Pa3mecmume npo8o0HUK» 8 naHesiu uHcmpymeHmos « Cxemay (crieea)

Buibpate

Pa3sMecTuTs NPOBOAHMK
PasMecTuTb WKHY

Pa3amecTUTL COBAUHWUTENLHLIA NOPT
Pa3MecTuTs CUNOBOA NOPT
PasMecTuTe BCTPOEHHBIA GNok
Moaceetuts

MepeHyMepoBaTs KOMNOHEHTE

Pa3sMecTUTs BCTPOEHHBIA OTYET...

PasmecTuTe Tex. Tpebosanua ana cxemsl (TT ana 33)

PasmecTuTe Tabnuuy CHNOBbLIX KOHTaKTOB

[NoGaguTe Npeseio

W3mepuTs paccToskne
Pa3sMecTuTs NPAMOYroNbHUK
Pa3sMecTUTs OKPY*XHOCTb
PasmecTuTe 3N1MNc

Pa3smecTuTs NONUAMHWKD

J, PasmecTuTe MHOTOYroNbHWK

] Pa3smecTuTs TekcTOBOE None

dacka/ConpaxeHue

Pa3MecTuUTs pUCYHOK

PasMecTuTs Tabnuuy

U 8 KOHMEKCMHOM MeHI0 (cripasa)

[Mocne TOro kak WMHCTPYMEHT «Pa3mecTuTb MPOBOAHUK» BblbpaH, Kypcop B
paboyen obnactn M3amMeHuT ceBon BuAa, cMm. Puc. 60. Tekywme koopamHaTbl Kypcopa

YKa3bIBalOTCA B NpaBOM HMXXHEM YTy OKHa rnporpamMmebl.

Puc. 60 Bud kypcopa npu ucrnonb308aHuU UHCMpymeHma

«Paamecmumb ripo8oOHUK»
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[MpoBOAHMKN B NpaBUIbHO MOCTPOEHHOW 3MEKTPUYECKON CXeMe OO0SMKHbI ObiTb
noAaknoyeHsl K BbiBogam YO pagunogetanen, nostomy B nporpamme Delta Design
ONs NepBUMYHOrO  pasMelleHuUs MPOBOAHWKA  OOCTYMNHbI  TOMbKO  BbIBOAbI
paguogeTanen unu yxe pasMmelleHHble MNPOBOAHUKM (unu wuHbl). Ha Puc. 61
NnokasaHbl BO3MOXHble MecTa ANndA Havana pasMelleHus npoBoaHuka. Ecnn kypcop
HaBedeH Ha 0OBLEKT, K KOTOPOMY MOXET ObiTb NOAKIHOYEH NPOBOAHMK, TO HA AAHHOM
o6bekTe oTOGpasnTcs 3eneHblit kBagpaT L, ykasbiBalowMii Ha BO3MOXHOCTb
NOAOKITOYUTL NPOBOAHUK (Ha4YaTb UMM 3aKOHYNTL pasMeLLeHe NPOBOAHUKA).

y
e *
i

Z

Puc. 61 Mecma, docmynHble Ons Hadana pasMmeuleHusi

Mpumeyanue! Boisogbl YO paguogetanen, K KOTOPbIM MOXHO MOLKITHOYUTD
NPOBOAHUK Ha cxeme, 0603HavalTCsa CMMBOSIOM L.

Bolbepute TOUKy AnNsS Hayana pasMelleHus npoBoAHuMKa. PasmelyeHune
NpoBOAHMKA Ha4yHeTcAa ¢ Hee. CBeaeHna o6 nmeHax Lenen nNpuBOaATCA B pasgene
MmeHa uenen.

[ns pasmeliaemMoro NpoBOAHMKA MOXHO YKa3aTb TOYKY MOOKIOYEHMUS, K
KOTOpPOW [OrmkeH ObITb NOLKMOYEH BTOPOM KOHel, npoBofHMKa. B atom cnyvae
NPOBOOHUK OyaeT NpOoNnoXeH aBTOMaTU4Yeckn, cMm. Puc. 62. [daHHbIN MexaHu3m
paboTaeT TONbKO Mexay 06bekTamm, K KOTOPbIM MOXHO NOLKHOYUTL NPOBOLHMK.

Ecnun kypcop HaBegeH Ha OObBEKT, K KOTOPOMY BO3MOXHO MOAKMOYUTb
nposoAHuK (BbiBoAbl YO paguogetanu, CylwecTBylowme NMPOBOAHUKA U LWLKHbLI), TO

Ha p[aHHOM ob6bekTe oToOpasnTCcA 3eneHbi KBagpat D yKasblBaloLWmMiA Ha
BO3MOXHOCTb MOAKIMOYNTL K 0OBbEeKkTy MpoBOAHMK. BO3MOXHbLIM BMA MNpPOBOAHMKA
oTobparkaeTcsa NyHKTUPOM.
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SCFe [t bt

VDD O

VSS =0

Puc. 62 Toyka nodknoyeHusi Npo8odHUKa

[Ons noaTtBepxaeHWa pasMelleHnss UM Buaa (Tpaektopum) nNpoBOLHMKA
HaXXMUTE NEBY KHOMKY MblwuK, uenb 6ygeT nponoxeHa, cm. Puc. 63. Bug
npoBoAHMKa ByaeT coBnagaTtb C TEM, KOTOPbIN Obifl NOKa3aH MyHKTUPOM.

ESlEI
6

SDO/RDY
SCK
VDD

U
G
—_—

AN S

VSS

Puc. 63 lNponoxeHHbIl Npo8oGHUK

Ecnn kypcop nonagaet B 30HYy, B KOTOpPOW MpoOKnagblBaHWe MpOBOAHMKA
HEeBO3MOXHO, MoJ KypcopoMm oTobpaxaeTcst kpacHbii kBaapaT XI, Bo3aMOXHbI BUA
NpoBOAHMKA MNpW 3TOM He oTobpaxaeTtca. Ha Puc. 64 nokasaH cnyyan, korga
pasmelleHne npoBOAHWKA HEBO3MOXHO, NPU 3TOM WHCTPYyMeHT «Pa3smectntb
NPOBOAHMKY» aKTUBMPOBAH.
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SDO/RDY
SCK

—

VDD

0\[5-_3

&]m

L=l

VSS

Puc. 64 Toyka, HedocmyriHas O5isi pa3mMelweHUs NPo8ooOHUKa

Kak nokasaHo B npumepe, aBTomaTuyeckasl Mpoknagka nNPOBOAHMKA He
BCeraa BO3MOXHa. B cnyyae HEBO3MOXHOCTM aBTOMaTUYECKOM NPOKNaaKku crieqyerT:

e OTpenakTMpoBaTb NPOBOAHWUK, KOTOPbIA Obln NPONOXeH aBTOMaTUYECKU
(nogpobHee cm. pa3gen Llenb Ha cxeme).

e [TpONOXNTL 4YacTb NPOBOAHMKA B PYYHOM pexmme (OaHHbI BapuaHT
paccMaTpuBaeTCs HUXe).

MpoBOAHUK COCTOUT U3 OTAENbHLIX CErMEHTOB. CermMeHT NPOBOAHMKA — 3TO
NPAMOM Yy4acCTOK npoBoAdHuMKa. Korga npoBOOHMK NPOKNagbiBaeTCcA Mo3TarnHo,
KakObIi NOCTPOEHHbIN CErMeHT cpukcnpyeTcs (aBa n 6bonee cerMeHTOB NPOBOAHMKA,
NPOMNOXeHHbIe BAOMNb OOHOW NMPSMOK, 3aMeHATCA oaHuM). [locne Haxatus nesown
KHOMKM MbILWN NPU pasMeLLLeHUN NPOBOAHMKA MOKa3aHHbIe CerMeHTbl (PUKCUpYTCS,
a NHCTPYMEHT OCTaeTCHa aKTUBHbIM 4115 AarnbHeuWwero pasmeLleHns nposogHuka. Ha
Puc. 65 nocnegoBaTtesibHO Noka3aHO Havano pasmelleHnsa npoBoaHuKa, domkcauma
NepBOro CerMeHTa, BMa pa3MeLLaemMoro NpoBoaHuKa nocne gob6aBneHns HECKOIbKNX
CErMeHTOB.
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Puc. 65 lNocnedoeamenbHOCMb pa3Meu,eHus MpPo8odHUKa

ABTOMaTU4eckoe pa3mMeLleHne npoBoaHUKa

B Delta Design Ha cxeme pabotaeT anroputM aBTOMAaTMYECKOW MNPOKaaKu
NPOBOOHMKOB HA OCHOBE MOMUCKA KpaTyamnLwero nyTu Mexay TouKamu.

ABTOMaTMYeCKoe pasMelleHne MNPoBOAHMKA AO0CTYMHO, €Crnn YyXe WMEeKTCS
3aPMKCUPOBAHHbIE CEerMeHTbl MNpPOBOAHMKA. TO €eCTb MOXHO 3aduKcupoBaTb
HEeCKONbKO CEerMeHToB, a OCTaBLUMWCHA Yy4acTOK MNPOBOAHMKA  MPOJSIOXUTb
aBTOMaTudeckn. Ha Puc. 66 nokaszaHoO aBTOMaTU4eckoe pasMeLLeHne NpoBogHUKa, Y
KOTOPOro ecTb 3addMKCUPOBAHHbIE CerMeHTbl. ABTOMaTU4eckoe pasMmelleHue
OCYLLECTBNAETCH U3 KOHEYHOM TOYKU nocneaHero 3apuKCMpoBaHHOIO CerMmeHTa.
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Puc. 66 Aemomamuyeckoe pasmeuieHue npoeodHUKa C 3athUKCUPO8aHHbIMU ceaMeHmamu

lMocne 3aBepLUeHUs NPOKIAaAKN NPOBOAHUKA U ero dmkcalmmn BbibepuTe OavH
N3 NYHKTOB KOHTEKCTHOro MeHio B paboyen obnactu cxembl (cMm. Puc. 67):

e Boibepute nyHkT «3aBepwntb» («Enter») pns 3aBepweHus paboThbl
WHCTPYMEHTA;

e Buibepute nyHkT «OTMeHUTb» («Escape») ona yaganeHuss nocrnegHero
NPOJSIOXEHHOro oparMeHTa NPOBOLHMKA;

e Boibepute nyHKT «YpganuTb nocnegHun cermeHT» («Backspace») gns
yaaneHnsa nocnegHero NPosIoKEHHOro cerMeHTa NPoBOAHUKA;

o AKTUBUNPYNTE OPYron UHCTPYMEHT.
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[ 3asepwnTe Enter

X OTMmeHuTs Escape
Ypanuts nocnefHnia cerMedT Back

0 Pa3MecTUTs COBAMHUTENEHLIA NOPT.

- Pa3mMecTwTb CUNOBOM NOPT...

WHCTPYyMEHTBI »
[ nNapamerpui

3 HacTpodku..

Puc. 67 3asepweHue pabomb! uHcmpymeHma «Pa3mecmums
MPOBOOHUK»

B mecTte nepeceveHus OBYyX MPOBOOHUKOB OOHOW LIENUW CTaBUTCA Touka
BeTBreHusa (cnpasa). OTCyTCTBME TOYKM BETBNEHUA — TMpPU3HaAK MepeceyeHus
NPOBOAHMKOB pa3sHbIX Lenen (cnesa), cM. Puc. 68.

Puc. 68 lNepeceyeHue u obbeduHeHue uenel Ha
cxeme

nyTeM CO3[4aHWsi TOYKM COeaMHEeHWs1), TO pasMelLaemblil cparmeHT Oyaet
npuHagnexaTtb Uenu, MPOBOAHMK KOTOPOW YyXe pasMelleH Ha cxeme (CM.
pasgen MiaMeHeHne MMeHW Lienu Npy NOAKMHYEHUN K APYION Lienu).

@ MpumeyaHue! Ecnn npoBogHMKM NogknNoYaloTCcs oguMH K Apyromy (Hanpumep,

K Toukam, 3anpelleHHbIM Ans Hayana co3gaHusi HOBbIX Lenewn, OTHOCSTCS
(Puc. 69):

e TOYKA NepeceyeHnst AByX Lenen;

e y3€Jl uenun, y KOToOporo yxe eCTb 4eTblpe NoAKITHYEeHUA,
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Puc. 69 Touku, 3anpeujeHHble 0ns
Hayarna pasmeuleHus uenu

Pasmewaemas uenb He MOXeT OblTb MNoAkNo4eHa cama kK cebe. Takoe
nonoxeHune 6yaet o603HA4YEHO Kak TOYKa, HEAOCTYNHAA ANs pa3MeLLEeHNs uenu, Cum.
Puc. 70.

1 I I 1 LIIE
Puc. 70 3anpem npu nonsbimke nodKmnoYums yernbs
K camol cebe

3.4.3.1 TMopkntoyeHne BbLIBOAOB

npl/l pa60Te C KOMMNOHEeHTaMn Ha cxeme OOCTynHa beHKLl,I/IFI aBToOMaTM4eCcKoro
pa3melleHna npoBOOHUKOB. ABTOMaTMyecCKoe pasmMmelleHmne npoBogHNMKOB OOCTYMNMHO
TONMBbKO An9 OAWMHOYHbIX BbIBOOOB KOMMOHEHTa. Bbi3oB kKomaHabl «[logkmountb
BbIBOﬂ,(bI)» ocyulecTBndeTCcAa N3 KOHTEKCTHOINoO MeH BbIBOAOB KOMMOHEHTA, CM. Pﬁ
71.
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MM .
DO1 ;
|
I
ADC 5
NogkntounTs BoiBOA(bI)
Haiitn noxoxwe...
NHCTPYMEHTbI >
Mpaduka > j—[‘
3 1 [ Berasums Crl+v
3553-F /SN
@ NapameTpbl
(S] HacTpoiku...

3 Csonctea Ctrl+Enter

Puc. 71 KoHmekcmHoe meHro 8b1860008. KomaHOa
«lodknoyums eb18od(bi)»

Mocne wucnonb3oBaHua kKomaHgbl «[logknounMTb  BbIBOA(LI)»  cucTemMa
aBTOMAaTUYECKM MNPOSIOXKUT CErmMeHTbl MPOBOAHUMKOB OT BbIBOAOB OO0 OOBLEKTOB K
KOTOPbIM  MOXHO  OCYLLeCTBUTb  MOAKNHYEHUEe  (HENOOKMOYEHHbIM  BbIBO4
KOMMOHEHTa, NPOBOAHUK Unu WuHa). Ecnn ob6bekT Ona NOAKIIYEeHUs He HangeH,
NPOBOOHUK pa3MeLleH He ByaeT, cMm. Puc. 72.

—7___ NETomis
ADC i
SDo/ROY w
|5 NET00S3

VoD : I |—D

VSS :

CP3553-E/SN

Puc. 72 lNpumep 8bINoSIHeHUST KOMaHObI
«lodkmo4ums 8b1800(bi)»

3.4.3.2 OTKnoYeHue BbIBOOOB

Mpn paboTe C KOMMNOHEHTaMW Ha CXeMe LOCTynHa (YHKUMA OTKNOYEHMS
BbIBOAOB OT NPOBOAHMKA. [laHHaa KoMaHaa oTobpaXkaeTcs B KOHTEKCTHOM MEHIO Npu
BbIGOpe NOAKMHOYEHHOIO K Lienu BbiBoAa, cM. Puc. 73.
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3ﬂeKTqueCKMeCXGMbI

V- LLLLHETD0ES ‘

3 AD[ :—6 OTKNKOUMTE BbIBOA(bI)
VIN- Soo/ROY =
5

i SCK
VREF VoD

| MHcTpymeHTs! >
VSS |- B

Haliity noxoxwue...

[ Nokasars & Menepxepe npoexTa

CurHans >

1 pajuka >

| MOP3553-E/SN

2

MapameTphl

HacTpoiku...

W e

CsoicTea Ctrl+Enter

Puc. 73 KoHmeKkcmHoe MeH noOK/TH0YeHHO20 8b18oda

Takke komaHga «OTknouUTL BbIBOA(bI)» AOCTYMHA B KOHTEKCTHOM MEHHO
KOMMOHEHTOB MNpPW YCMOBMW, 4YTO XOTA Obl OOWH BbIBOA [aHHbIX KOMMOHEHTOB
NOOKMOYeH K uenu, cm. Puc. 74.

OTKNIOYATL BLIBOA(bI)

Haiiti noxoxwe...
3aMeHWUTb PafUoLETaNb...

Wamenuts YO

1
—_— [ Mokasars 8 Menepxepe npoekta ]—
MokasaTb KOMNoHEHT & Bubnnotexke L1
i WHCTPYMEHTBI >
e et Mpapuka >
3@ Buipesate Ctrl+X
Konuposats Ctrl+C
BcTaguTh Ctri+V
@ Yoanuto Delete
@;‘ MapameTpbl
3 Hactpoiiku...
% CeoilcTea Ctrl+Enter

Puc. 74 KoHmeKkcmHoe MeH KOMNoHeHma

PesynbTaTt BbINONHEHUA koMaHabl « OTKNIOYUTL BbIBOA(bI)» NpeacTaBrieH Ha
Puc. 75;
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NETOO0L5

& o o} EhET00e
— | U NETOOL3
e o

| ol F———————o

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Puc. 75 Pesynbmam ebirnonHeHuUsi KoMaHOb!
«Omknoyums 8b1800(bi)»

3.4.4 Uenb Ha cxeme

B Delta Design uenu Ha cxeme MOryT MeTb CINOXHYI0 CTPYKTYypy. OgHOM uenm
MOXEeT MpuHaanexaTb HECKONbKO parMeHToB, rpadPuyeckm He CBA3aHHbIX.
[MpuHagnexHocTb pparmMeHTa Lenu onpeaensieTc ero MMeHeM.

[na paboTbl ¢ uenamMu NpuHATa criegyloLas TePMUHONOMUS:

e Llenb — BcA uenb LEnuMKoM, BKMYawLwasa Bce dparMeHTbl, AN KOTOPbIX
3a[aHO OJHO UMS;

e ®parMeHT Uenn — YacTb Uenu, NpeacTaBneHHas OAHOW KOMMOHEHTOM
CBSAI3HOCTY;

e [TpOBOOHMK — y4acCTOK uLenu mexay napon Todek. [MpoBoaHMK O6bIMHO
nposioxkeH mexay BoiBogamu YO n/unu Toukammn coegnHeHun, cMm. Puc. 76;

R

i 100 K

Puc. 76 NMposodHuUK Ha cxeme

e CerMeHT NpoBOAHMKA — NPSAMOWN OTPE3OK NIUHUM INEKTPUYECKOWN CBSA3U, CM.
Puc. 77.
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Puc. 77 CeameHm rnpoesodHuUKa

Mpn kNke Ha ydacTke NpoBOAHMKA OyadeT BblAeneH CEerMeHT, HaxoOsLWMncs
nog Kypcopom, cMm. Puc. 78. [1na Bbibopa BCEro NpOBOAHUKA HaXMWUTE KnaBuLly
«lMpoben» («Spacey») Npu BbIAENEHHOM CErMEHTE NPOBOLHMKA.

R101

1K

i

R101 R101

(10 1K (110 Tk (10
+ —

— b7 MK — {ﬁ LMK — #i ¥
108 108 108

Puc. 78 Bbibop ceameHma rposodHUKa U NMPO8OCHUKa UEsTUKOM

MpumeyaHue! Bbibop nNpoBOAHMKA MpW MNOBTOPHOM KIMKE HA CErmMeHTe
OCYLLECTBMSIETCA B TOM Cryvae, ecnu BkitodeHa yHkums «Bbibop koHTelnHepa
npy Knuke B  BblOpaHHbIM  0ObekT». BknioveHve  gaHHOM  (PyHKLMM
ocyulecTBnsieTca B naHenu ynpaeneHust «[laHenb ynpasneHus» — «PepakTtop
cxembl» — «[padmkar». lMogpobHoe onucaHue HacTpoeKk NpPeacTaBfeHo B
AokymeHTe UHTepdenc n obLimne MexaHnsmbl CUCTEMBI.

YpaneHue cermeHTa npoBoOAHUKaA

Ona yoaneHna cermeHta NPOBOAHUKA BbIAENIUTE €ro U HaXMUTE KhnasuLly
«Delete» nnu BbI30BUTE KOHTEKCTHOE MEHIO U BbIbEpPUTE NYHKT «YOanuTb», cM. Puc.

79.
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H 1
: 1 MNepeumerosats Uens...
i
—:_| |_:_ HaiTn noxoxwe. .
]

MNoaceeTuTs BCO UeNt H

©

CHATL NOACBETKY CO BCEX Uened N WuH

=

MoKasaTs & MeHeAXepe NPoexTa
(& nokasare npasuna

Curnkans! >

e

L BoipesaTs Ctri+X

o)

Konuposars ctrisC

il Yaanurs Delete
[ napamerpsi
€ HacTpoiiku...

2 CeoiicTea Ctri+Enter

I
Puc. 79 YOaneHue ceameHma rnpogooHuUKa

I'Ipumeqal-wle! Onucanune npouenypbl pegaktTmpoBaHUA He3aBepLUEeHHbIX uenen
npeacrtaBJjieHo B pa3gene He3aBepLUeHHbIe Lienu.

YaaneHue Bcero npoBogHuKa

[ns ypaneHus Bcex CErMeHTOB MPOBOAHWKA BblAENUTE CErMeHT, HaXmuTe
knaBuwy «[lMpoben» («Space»), BbI30BUTE KOHTEKCTHOE MEHK W BblIGEpUTE MyHKT
«YOoanutb» nnu Haxmute knasuwy «Delete».

lNMepemelleHne cermeHTa NPoBOAHUKA

[na nepemelleHna cerMeHTa NPOBOAHWKA BbIAENUTE CErMeHT, C 3axaToun
KHOMKOW MbILUKN MepemMecTuTe ero B HOBYIO MO3ULMI0O U 3aduKCUpynTe HOBOE
NnosioKeHne cerMeHTa, OTNYCTUB KHOMKY Mblwn, cm. Puc. 80. Ecnm pgna
nepeMeLleHnss cerMeHTa HefoCTaTO4HO pPeCcypCcoB, OH OCTaHETCA Ha MpexXHeM
MmecTe.

R101 R101
T LY A (110
T T — LT MK
108 'It] B

Puc. 80 lNepemeweHue ceameHma rnpogooHUKa
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3.5 PasmelleHue LWUMH HA cxeme

3.5.1 OGwume cBegeHNsA O pa3MeLLeHUN LWNH Ha cXxeme

B Delta Design Ha anekTpuyeckux cxemax AOCTyneH cneunanbHbii OObekT —
LUMHA.

WnHa npencraBnder cobon rpadumyeckoe uM3obpaxeHue  rpynnoBoro
COEAMHEHNs!, 3aMEHSIWEro MHOXECTBO COEOVUHEHUN 3NEeKTPUYECKUX Lenemn,
no3BonsiloLLEe pasrpy3nTb YepTexun 3.

Ha 33 ponyckaeTcs MCNOMb30BaHWE HECKOMbKMX LWWH, OfHAa LUMHA MOXEeT
ObITb NpeacTaBneHa Ha OAHOM WM HECKOSTbKMX NUCTax CBOMMW MOMMEHOBAHHbIMU
y4YyacTKkamum.

LWnHa NCnoJib3yeTcd npu co3gaHunm:

e LI nepepmayn paHHbLIX — YMPOLWEHHOro rpaduyeckoro npencraBrieHus
COBOKYMHOCTU Lenewn;

e OKBMBANEHTHbIX TOYEK MOAKITOYEHNSI HECKOSbKUX Lienen — TOYEeK C OAHUM
noTeHumnanom.

Bnarogapa 3TuM CcBOWCTBaM LWMHA MO3BOMSAET YNPOCTUTL BHELHUW BUg
CXEMbl, 3aMEHSI1 HECKOSNbKO Lenen ogHuM rpadudeckum obbektom. Bce uenw,
BXOASALLME B LUNHY, OOMKHbI MMEeTb XOTs Obl O4HY TOYKY BXOA4a B LUMHY, OOHY TOYKY
BbIXO4a U3 LUUHbI.

3.5.2 Cnoco6bl pa3mMmeLlleHns WNH Ha cxeme

PasmewieHne wunH Ha cxeme OCyLllecTBIIAETCA C MNOMOLLbO UHCTPYMEHTa

«Pa3mecTnTb LWIMHY», KOTOPbIN 0603HAYEH CUMBOSIOM E. WHCTpymMeHT JocTyneH Ha
naHenn MHCTpymeHToB «Cxema» M B KOHTEKCTHOM MeHK paboyen obnactu nucta
cxemsbl, cM. Puc. 81.
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G X WHCTPyMeHTbI > [3 Bu6paTe

W% E » B & HID W t T, PasmecTuTs NpoBoaHMK w
F  PasMecTuTs WuHy B
PasmecTuTb wuny B
©» PasMeCcTUTs COEAMHUTENSHBIA NOPT

£ pasmectuts cunosoit nopt

(% nNapamerps 8 PasmectuTs BcTpoHKEIA GOk
@ HacTpoikm.. £ MonceetuTs

1f MepeHymeposaT KOMNOHEHTEI

N

o p

W) PasmecTuTs BCTPOEHHIA OTHET...

A7 PasmectuTs Tex. Tpebosanua ana cxems! (TT ana 93)
<

L PasMecTuTs Tabnuuy CMNOBLIX KOHTEKTOB

[obaeuTh NpPeBsio

—

W3meputs paccrosmHmne

PasmMecTuTs NPAMOYTONBHHK

SNE|

Pa3sMecT1Ts OKPYXHOCTB
PasmecTuTe anmMnc

PasmecTuTs NOAMAUHUIO

2 G W

0oy

PazsmMecTUTs MHOMOYrONBHUK
PasmecTuTe TEKCTOBOE none

@acka/ConpsaxeHne

® e

Pa3sMecTuTs pUCYHOK

B PasmecTuTe Tabnuuy

Puc. 81 UHcmpymeHm «Paamecmumep WUHY» Ha naHesau UHCMpyMeHmos U 8
KOHMEKCMHOM MEHI0

B nporpamme Delta Design wunHa moxeT ObiTb pasmelyeHa B ntobom mecTe
CXeMbl, KOTOPOE He 3aHATO ApyruMu obbekTamu (paguogetansiMu, ULensmMu unu
APYrMMM LUMHAMW).

PasmelleHne WMHbI HayMHaAeTCs C HaxaTud NeBOW KHOMKA MbIlM B
BO3MOXHOM M5l pa3MeLLEHNs MecTe Ha NucTe cxembl. [lanee, npu nepemMmeLleHnm
Kypcopa Ha aKkpaHe byaeT oTobpaXkeH BO3MOXHbIN BN, LUMHbLI, CM. Puc. 82.

Puc. 82 Hayano pa3meuweHusi WUHbI

Ecnn npu pasmelieHnn LWKMHbI Ha CXeme Kypcop nonagaet B obnacTtb,
HEeOCTYNHYO ANSA pasMeLLeHns, TO Nog KypcopoM oTobpakaeTcs KpacHbI KBagpaT
, @ BO3MOXHbIN BUA LUNHbI HE OToDOpakaeTtcs, cMm. Puc. 83.
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Cxema b s

WiE 2 » B & %

=
=)
Ifo

Puc. 83 Touka, HedocmyrnHas 0511 pasMeWeHUsT WUHbI

LUnHa Ha cxeme MOXeT nepecekaTb Lenb B criydae, korga ectb rpaduyeckoe
npeceyeHne OObLEKTOB, HO OTCYTCTBYET ANEKTPUYECKOE (Lenb HE BXOAWUT B LUMHY),
cm. Puc. 84.

Wwuwa: BUS0002

Puc. 84 lNepecedyeHusi wuHbl U yenu

[Ons noaTeBepXxaeHUs pasMeLlleHust WWNHbI HaXXMUTE JEBYK KHOMKY MbILUN,
lWMHa BypeT pasmelleHa, cM. Puc. 85. Bug wuHbl 6yaeT coBnagatb C TEM, KOTOPbIN
ObIN NOKasaH NyHKTUPOM.

V_PWR
5V 3
V1033V a
2c_sct i
12¢_S0A (0 {f

Puc. 85 PasmeuweHHasi wuHa

LLnHa, kak u uenb, COCTOUT U3 OTAENbHbLIX CErMEeHTOB. CEerMeHT LWKHbI — 3TO
NpaAMOM y4yacToK wWuHbl. Korga wwuHa npoknagbiBaeTcsa MnoaTanHo, Kaxabln
NOCTPOEHHbIV CerMeHT (PUKCUpyeTcs (ecrnv aBa CerMeHTa LUMHbI MPONoXeHbl BOOMb
O4HOW NPAMON, TO OHM ByaAyT 06 beANHEHDI).
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3nekTpuyeckme cxembl DEltaDeSIgn

[ns 3aBepleHns pasMmelleHns WnHbl Haxmute knasuwy «Beoa» («Enter»)
MM BOCMNOJSIb3YMTECh MYHKTOM «3aBepLUMTb» U3 KOHTEKCTHOro MeHw, cM Puc. 86.
[Mocne 3aBeplueHNsa pasMeLLeHNs WKHbI MHCTPYMEHT OCTaeTCsl aKTUBEH.

3aBepuwnTs Enter

X OTMmeHnTb Escape
€\ YpanuTb nocnenHuii cermenT Back

MHCTpYMEHTbI >
@ MapameTpbl

@ HacTtpoiiku...
Puc. 86 3asepuwieHue pa3mewieHuUs WUHbI Ha CXeMy

[ns OTMeHbl pasMelleHnst WWHbI BOCMOSNb3YUTECH MYHKTOM KOHTEKCTHOrO
MeHio «OTmeHuTb» («Escape»). [na yganeHus nocnegHero cerMeHta — MyHKT
«Ypanutb nocnegHunn cermeHT» («Backspace») KOHTEKCTHOrO MEHI0.

3.6 PasmelleHue gononHUTENbHbIX 00HLEKTOB Ha cXeme

[ns ynyJdweHns BOCNpUATUS SNEKTPUYECKON CXEMbl HA HEE MOXHO [06aBUTb
AONOSTHUTENbHbIE OOBLEKTbI: NUHUKM, Urypbl, TEKCT, TEeXHUYeckune TpeboBaHus,
BCTPOEHHbIN OTYET U T.4.

[aHHble aononHuTenbHble OObEKTbl He BAUSIKOT Ha (OYHKUMOHANbHOCTb
CXeMbl, a cryxaT Ans oTobpaxkeHus AONONHUTENbHON MHopMaLUN.

BbI30B MHCTPYMEHTOB AOMOSMHUTENLHOW rpadouKM OCYLLLECTBNAKTCS:
a) 13 rmaBHOro MeH «PasamecTuTby;

6) n3 naHenu NHCTpymeHToB «PuncoBaHue» n «Cxemay;

B) U3 KOHTEKCTHOro MeHo cBo6oaHOM 061acTy nncTa CXembl.

Mpumep cxembl ¢ goNONHUTENBbHLbIMM OObeKkTamu npeacTtaBneH Ha Puc. 87.
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PasmecTuts

Lo Uene

E wuwa

CunoBoil nopT

CoeauHuTensHsIi NopT

BoTpoeHHbii Gnok

BCTPOEHHBIN OTHET.

Pa3MECTHTS TabULY CUNIOBBIX KOKTAKTOS.
Tex. Tpe6osanua Ana cxemy (TT 4na 33)
MpAMOyFoRBHMK

OkpyxHOCTS

3nnune

MHOrOYronbHiK

Monunnmun

Texcr

®acka

B Tabnwua

AnemeHTs $OPMATOB M WTaMNOB

ObvexTel

a)

w

Pucosanue

s | ™ &

Cxema

Tk LogseE

6)

X
[CR=RoR-AE TGN
x

[

WHCTpyMeHTS!

[% Napamerpei

@ Hacrpoiiku

Beib 30 - VCAP dna STM32FL11Rxx

00100

pcrvhesae STM32F072 | STM32FenT i
ECADO07.01-01 + He ycm.
ECADO07 01-02 ] Yem

Boibpats

o PasmectuTs NpoBomHmK
Pasmectuts Wwiky

Pa3MeCcTUTE CORMUHATENbHSIA NOPT
Pa3sMecTuTs CHNOBOI NopT
Pa3smecTuTs BCTPOEKHHbIA 6Nok

s MonceeTnTe

TepenyMepOBaTb KOMMOHEHTH!

DEv @l ¥w&o| e

Pa3smecTuTs BCTPOEHHbIA OTHET...
2 Pasmectuts Tex. Tpeboeanmna ana cxemel (TT ana 33)
% PasmectuTs TaBNMLLY CUOBLIX KOHTAKTOB

[loBasuTs npessio

T Wamepurs paccTosue

[T] Pasmecturs npamoyronswik
(D PasmecTuTs oxpyxHOCTS
& Pasmecturs annunc

71 Pasmectuts nonanumme

5 Pa3sMECTUTb MHOTOYrONbHUK

N dacka/Conpaxenne

[ Pasmectuts pucyHoK

BB Pasmectuts Tabnuuy

B)

Puc. 87 [JobasneHue onosiHUMen»Ho20 obbekma Ha cxemy

K MHCTPYMEHTaM pa3MeLlleHna JONONTHUTENIbHbIX 0OBbEKTOB OTHOCATCS:

e PasmecTnTb BCTPOEHHbIN OTYET,;

e Pasmectutb Tex. TpeboBaHuna ansa cxembl (TT ana 33);

e PasmecTtutb T86]'IVILI,y CUINMOBbIX KOHTAKTOB;

e PasmecTtutb NPAMOYTOJIbHUK;

e PasmMecTuTb OKPYXXHOCTb;

e PasmecTtunTb 3nnunc;

e Pasmectntb m HOIoyroJibHUK;

e PasmMecTuTb NOSNIUNNHMIO;

e PasmecTntb TEKCTOBOE MNOreE;

o dacka/ConpsikeHue;

e PasmMecTuTb pUCyHOK;

e Pasmectntb aTpubyT;

e Pasamectutb Tabnuuy;

e PaamecTtunTtb obnacTtb TEKCcTa;

e PasamecTtutb KOJIOHKY TE€KCTa OTHETOB;

e Pasmectutb cumBon.
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4 CBouctBa 00BbEKTOB M UX B3aumMmoaeucrteue

4.1 CBoucTBa paguogeTtanen Ha cxeme

Cnepgyet nomHutb, YTO B cucteme Delta Design Ha anektpuyeckon cxeme
pacrnosfioXXeH He KOMMOHEeHT, a ofHa M3 paguojeTanen, Bxodslwas B COCTaB
KOMIMOHEHTa.

Pagvogetanb — 9TO KOHKpPeTHas KOHCTPYKTMBHas peanu3auusi KOMMOHEeHTa,
obnapgatowasa onpegeneHHbIM Habopom napameTpoB.

4.1.1 Obwme cBONCTBaA paguogeTanemn

OAOWH 1 TOT e KOMMNOHEHT Ha CxeMe MOXeT ObiTb NpeAcTaBneH B HECKOMbKMX
BapuaHTax.

PasHble BapuaHTbl KOMMOHEHTa NpeacTaBfieHbl paguoaeTansMn, nodTomy
HacTpoOMKa CBOWCTB Ha cCxeme npuBsaA3aHa K KOHKpeTHoMy YIO KOHKpeTHoOn
paguoaeTanmu.

Hanpumep, WCXOOHbIN KOMMOHEHT — pe3ucTop, AN Hero 3afdaHbl aBe
pagnogetann, ¢ HomuHanamu 50 wm 100 Om. Paguogetanym KOMMOHEHTA
pasmeLlalnTca Ha cxeme ABa pas3a. B nepsbii pa3 Bbibupaetca paguogeTans C
HomuHanom 50 Om, BO BTOpon pa3 — paguogetans ¢ HomuHanom 100 Om. Beibop
paguogeTany npoucxoauT MNpu pasMelleHun Ha cxeMy. 3ameHa paguogeTtanen
pasMeLLeHHbIX Ha 3reKkTpU4yeckom cxeme onucaHa B pasgene «3ameHa
paguogeTanmy».

BaxHo! HacTtpoika CcBOWCTB npoucxoguT Ans Kaxaoow paguogeTtanu,
KoTopasi npeacraBneHa Ha cxeme.

CeoncTtBa paguogetanu, pasMeweHHONn Ha cxeme, oOTobpaxakTcs u
penakTMPYTCS C NOMOLLBIO (DYHKLMOHaNbHoW naHenn «CBoncTea.

Ha navenn «CsonctBa» oTobpaxalTcs BCe CBOWCTBA BbliOpaHHOW
pagunogeTanu, cMm. Puc. 88.
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= ceolicTea [m]

KomnaHeHT (C2)

> Obosxaverue c2
Komnoxew K10-79
PapnopeTans K10-78-100 B-20 ndb+5 MNO

OAD "HWK "THUPHUKOHO"

Mocrasimx OAD "HWK "THUPHUKOHO"

Data o6HosNeHNS

McTouHMK

> PacnonoxeHue N75;122,5

MepeséphHy

PaauoneTans
MoABOpHsIE 3neMenTS!
MoakniouerHn

SPICE

OrugThl

HDL

DononHutenthble ceoiicTea

Buinenex 1 obbekT

Puc. 88 [JocmynHble ceolicmsa
paduoldemarnu Ha cxeme

Mpynna «O6wme»:

e «Ob03Ha4YeHne» — NOo3nLMOHHOE 0D03HaYEeHNEe KOMMOHEHTa, COCTOosLLEee N3
npecukca (bykBeHHOe 00O0O3HayYeHWe cemMencTBa KOMMOHEHTA) U HoMepa
(MopsiAKOBbIM HOMEP KOMMOHEHTa M3 npuHagnexawmx ogHoOMy CEMENCTBY,
pasMeLLEeHHOMY Ha SNeKTPUYeCcKon cxeme);

o «KOMMNOHEHT» — BMBMMOTEYHOE NMSI KOMIMOHEHTA;

e «Pagnopetanb» — nums pagnogertann KOMMOHEHTA;

e «lMpounssoagnTenb» — NPON3BOAMUTENb paanuoaeTany KOMMNOHEHTa;
e «[lMocTaBWMK» — NOCTaBLUMK pagnoaeTany KOMMNOHEHTa;

e «[laTa co3gaHunsa» — garta co3gaHusa paguoaeTany KOMMNOHEHTa;

e «[Jata oOHOBNEHus» — pgaTta nocrnegHero OOHOBNEHMS paguogeTanmu
KOMMOHEeHTA.

pynna « MICTOUYHUKY:

e «bubnunoteka» — ccoinka Ha GUBNNOTEKY BbIAENEHHOIO KOMMNOHEHTA;
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e «<KOMNOHEHT» — cCbika Ha BbIOENEHHbI KOMMOHEHT B MepapxXuu
oubnuoTeku.

pynna «Cxemany:

e «JINCT CXeMbI» — UMS NINCTA CXEMbI, HA KOTOPOM pacronoXeHa BblaeneHHas
paguogeTans;

e «OTO6paxaTtb RefDes» — npu yctaHoBke donara B 4ek-60KC NO3ULMOHHOE
00603Ha4YeHe KOMMNOHEHTa OTObpaXkaeTcsa Ha ANEKTPUYECKON CXEME;

o «dopmat RefDes» — BbliOOp 13 BbiNagawowero cnucka dopmara
oTObpakeHMst NO3NLMOHHOIO 0603HAYEHNSI HA CXEME;

e «PacnonoxeHue» — KOOpAuHaTbl pacnonoXeHma paguogeTtarnim Ha JuncTte
OTHOCUTESNbHO Ha4valla KoopanHaT JINCTa CXeMbl;

e «Yron» — 3HadeHue yrna noBopoTa pagvoaeTany Ha NIMCTe OTHOCUTENbHO
€€ TOYKN NPUBS3KN;

e «[lepeBepHyT» — MHONKAUNS OTPaXXeHUsI pagnodeTanu no ropu3oHTanm unm
no BepTUKanu.

pynna «Paguopgetanb» — rpynna npegHasHayeHa OnNa  ynpasrieHUs
OTOBpaXXeHMEeM CTaHOAPTHbIX aTpUByTOB BUBIMOTEYHOrO KOMMNOHEHTA C YyKa3aHHbIMU
3HayYeHuaMn onpeneneHHon pagnogeTtanu.

pynna «[loob6opHble 3neMeHTbl» — rpynna akTuBHa Mpu BblAeneHuu
KOMMOHEHTOB, OTHOCALUMXCHA K cemeuncTBaM: koHaeHcatopsl (C), gpoccenu (L) wn
peancTopsl (R).

Npynna «lMopgknioyeHue» — rpynna oTtobpaxaeT KONMMYECTBO BbIBOOOB
KOMMNOHEHTa 1 Ha3BaHWe NOLKITHOYEHHbIX Lienen Anga Kaxaoro BbiBoa.

Npynna «SPICE» — rpynna otobpaxaet Hannyne SPICE-mogenw.

Npynna «OT4YeTbI» — rpynna No3BoSIET UCKMOYUTE KOMMNOHEHT N3 OTYETHOM
OOKyMeHTauuu.

Npynna «HDL» — rpynna otoGpaxaeT Hanuune HDL-mogenu, a Takke s3blK
moaenu npu ee Hannyum (Verilog, VHDL).

Mpynna «JononHuTenbHble CBOWCTBA» — [pynna npeaHasHayeHa Ans
Ao6aBneHns 4ONOMHUTENbHbLIX CBOMCTB MPWU ONUCaHMM KOMMOHEHTA.

4.1.1.1 BbIOOp Nnocago4yHOro mecra

Ecnu B pepaktope KOMMOHEHTa Ansa paguogeTtann AobaBneHO HECKOSbKO
NOCaAo4YHbIX MECT, TO MOCie pas3MeLLeHns Ha CXxeme OOCTyneH BbIOOP nocago4vHOro
MecTa B oyHKLMOHanbHon naHenu «Ceoncteay — «Pagnogetanb» — «llocagoyHoe
MEeCTO» 13 BbliNagawLlero MmeHto, cm. Puc. 89.
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%5 CeoiicTea a
KomnoHeHT (R15) ]
Mowck

~ Pagwopetans -
Tun komnoreHTa  PesucTop

Bubnuoteka @ lNogkndyeHa ~ e}

~ ATpUBYTbI MNokasaTk BCE
Papwopetane C2-100B-0,062 et

Aptukyn  C2-100B-0,062 iy

MocapoyHoe mecto | SQP SW Vo ong ]

HomuHan SQP 5W
To4HOCTL SQP 5W (BepTHKansHO)
Pacceneaemas Mo.. 0,062 Bt f

Makc.Hanpsxeuue 150 B ret

Beigenex 1 obbekt

Puc. 89 [JocmynHbie nocadoyHblie Mecma
paduodemaru

MoppobHee o p[oGaBneHUMM nocagoyvHbiX MecCT Ans  paguogeTanu  CM.
PaanoanekTpoHHbIE KOMMNOHEHTLI pa3aen PaboTa ¢ napameTpaMun pagnoaeTanmu.

41.1.2 [donycTtumasi 3ameHa

Ha anekTpuuyecko cxeme npoekTa CylecTByeT BO3MOXHOCTb YyKa3aHus
aTpubyta «fonyctumas 3ameHa» B naHenn «CgowctBa». Takon cnocob
onpedeneHvs aHanora paguodeTanM  pekoMeHayeTca  Ans  OOHOKPaTHOro
Ha3Ha4YeHMs B paMKax KOHKPETHOro NpoekTa.

MpumeyvaHue! B crnyyae korga gonyctMmas 3ameHa siBnseTcs NOCTOSIHHbIM
aTpubyTom paguogeTtanu, ero 3anofiHeHue crnegyet Npous3BOAUTbL B
pefaktope KOMMOHeHTa, noapobHee cM. PaamoanekTpOHHbIE KOMMOHEHTbI
pasgen Pabota c napameTpamu pagvoneran.

[nsa 3anonHeHns napameTtpa «donyctumas 3ameHa» (Puc. 90):
1. Nepenante B naHenb «CBoncreay — «Pagunogetanby;

2. YcraHoBuTe cnar B 4ek-60kCc «Bce aTpubyThi» AN pacKkpbiTUs MOMAHOro
crnvcka napameTpoB paguoaeTanu;

3. Beegute gaHHble B none «JJonyctumas 3ameHay.
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R

o .
== CaoiicTea m]

KomnoHeHT ( XS1) e ]
Mownck
~ PapwogeTane -
Tun komnoxeHTa  MHesgo
Bubnuoteka @ [MogkniodeHa ~ e
~ ATpubyTbI MokasaTb Bce
Pagwopetane PBS-5 <]
Aptakyn  PBS-5(DS-1023-1.. =
MocagoqHoe mecto | PLS-5 Ve
Macca 0,5 e
MpyumedaHue et
HoctynHocTe  True e
TY et
rocT et
JonycTuman sameda  TSW-104-08-G-S ﬁ
oKngz et

MNoBEepXHOCTHLIA MOHTax  True It
Ta.min et
Ta.nom St

Boigenen 1 o6bexT

Puc. 90 onycmumas 3ameHa 0ns
paduodemarnu

B cnyyae ecnu gonyctumas 3ameHa onpegeneHa B pefaktope KOMMOHEHTa,
oHa bypeT oTobpaxeHa B CBOMCTBaxX pagvoAeTany nocne pasMeLleHusi cCxeme.
Mone «[onyctMmas 3ameHa» B CBOWCTBax paguogeranm MoxeT 6biTb
OTpenaKkTUPOBaHO ANSA TEKyLlenW CXeMbl, Npu 3TOM 3HaYeHWe AO0MYyCTUMOW 3aMeHbl
KOMMOHEeHTa B BUONMoTeke ocTaHeTCS HEN3MEHHbIM.

A4onyCTuMble 3aMeHbl B peaKTope KOMIMOHEeHTa 1N Ha SﬂeKTqueCKOVI cxeme,

@ MpumeyuaHue! Ecnn ona noeHTUYHbIX paguogetanen onpeaeneHbl pasHble
TO B OTYeTEe OHU ByayT NpencTaBneHbl OTAENbHbIMK CTPOKaMu, cM. Puc. 91.
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%

Moa

oB03HIHEHUE Hauverobanue Kon MpumeyaHue

(oeduHumeny KoHTaKmHbE

X1 CHIT392-8B1121-1 POMK £30420.037 T4 1
X2 CHIT347- 1081121 POMK 430420012 TY 1
=] () (HB346-1081121-2 POMK. 430620011 TY 1 | fon a1 CHT347-106/121
POMK 430420012 TY
- (HT346-1081121-2 POMK 430620011 TY 1 don 3arm

CHIDB47-1061122
POMK 4304620012 TY

< »

Tabnna | Suctel s @

Puc. 91 PasHbie dorycmumbie 3ameHbi 011 uOeHmMuYHbIx paduodemarnel 8 omyeme

BHeceHHble AaHHble O JONYCTUMbIX 3ameHax ByayT oTobpakeHbl B OTYETHOW
OOKyMEeHTauum B COOTBETCTBUMN C BblOpaHHBIMW HACTPOMKaMu OTYETOB, NoapobHee
cM. Bbinyck gokyMeHTaummn pasgen Ot4eTh!.

4.1.1.3 MopbGopHble anemMeHTbl

[Ons pagnogetanen, OTHOCAWMXCA K cemenctBam: koHaeHcatopbl (C),
apoccenun (L) un pesnctopbl (R), 4OCTynHa AONOMHUTENbHAsA KaTeropus CBOWCTB —
«lMNopbopHble anemeHTbI», cM. Puc. 92.

= CeoitcTea (u]

Komnonent ( C6 ) k-]

> MeTouHuk
2> Cxema

e e > Pagwopetans

:
e | |\ NonSopusie anementel
i
i
1 i apameTpsi noaGopa
!

MNopGopHeie papnopetann  H

> NoakmoueHun

Beigenex 1 08wexT

Puc. 92 OmobpasxeHue epynrbi «[10060pHbIe
3/1eMeHMbI»

MoabopHbI 3NeMEHT — 3MEKTPOHHbIN KOMMOHEHT Ana u3genun eanHUYHoro
N ONbITHOrO NMPOWM3BOACTBA, HOMUHAMN KOTOPOro noadupaeTcs B MOMEHT HaCTPOWKMK
roTOBOro n3genus.

Bbibop HOMMHana ocyluecTBnsieTcs M3 Habopa, onpeaeneHHoro rpaHuLamm
Avana3oHa HOMMHaroB U MEpPEeYHEM 3HAYEHWU U3 psifa HOMMHAMOB C TpebyeMmbim
[OMYCKOM.

enaevex

75



3neKTpVI‘-IeCKMe CXeMbl

DeltaDesign

B kateropumn «llogbopHbie anemeHTbl» [OCTYMHbl HACTpPOWKa napamMeTpoB
noabopa un Beibop nogdopHbLIX paanoaeTanen.

MapameTpbl nogbopa — xapakTepucTuKkK, NO3BONSOLWNE onpeaennuTb Habop
HOMWHANOB KOMMOHEHTOB, OOAWH M3 KOTOPbIX BblOMpPaeTcss B MOMEHT HaCTPOWKMK
nagenua. Hanpumep, «E192; 12,9 Om...13,8 Omy», rae «E192» — psg HOMUHaNOB
paguogeTtanu, a «12,9 Om...13,8 Om» — agnanasoH AoNyCTUMbIX 3HAYEHUA HOMUHanNa
KomMnoHeHTa. [JaHHOe none npegHasHayeHo A9 BHECEHUA OONYCTUMOroO AnanasoHa
nogbopa. 3HayeHue, BBegeHHoe B none «llapameTtpbl nogbopax», ©Oyget
oTobpakeHO B NepeyHe arnemMeHToB B ctonbue «lMpumedaHme» B cTpoke nogbopHOro
anemeHTa. [1ogbOpPHbIN 3NIEMEHT B NEpeYHe 3fIeMEHTOB OTobpaXkaeTcs B OTAENbHOMN
CTpoOKe.

ﬂo,u,6opr|e pagunogetarim — KOMMOHEHTbl € HOMUHaANamMun U3 p4daoa
HOMWHaNOB W B npegenax AauvanasoHa. [lepexogq Kk Bblbopy nNoaBGOPHbIX
paavoaeTanei oCyLIECTBISIETCS MO HaXaTUIO Ha KHOMKy , cM. Puc. 93.
%5 CeoiicTea m]
KomnoHeHT ( C6) &
> HcTouHuk -
> Cxema
> PapgwopgeTane
» MopBGopHbie anemMeHTbI
MNapameTpbl nopbopa
MopnBopHble paguogeTany He 3apaHbl «

v

MNogknoyeHna

Boigenex 1 o6bexkT

Puc. 93 lNepexod k ebibopy nodbopHbIX
paduodemanel

B oTo6pasusiemcs okHe «lMoabopHble paguogeTtanm» Bbibepute nogdopHbIe
pagvoaeTany n3 nepeydHsi 4OCTYMNHbIX, BbibepuTe KONMMYecTBO U HaxxmuTe «OK», cm.
Puc. 94.
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MNonGopHble paguogeTtann

NocTynHele paguopeTana

Hassanue paguopetanu
0603YC330JAT2A 33 nd 5% 16 B
C_0603 COG12n® 50B
C_0603 NPO 15 nd 50 B

C_0603 NPO 22 n® 50 B

C_0603 X5R 2,2 mx® 10 B

C_0603 X5R 4,7 mx® 10 B
C_0603 X7R 1 mkd 10 B
C_0603 X7R 1 MkD 16 B
C_0603 X7R 1 mk® 25 B
C_0603 X7R1H® 50 B
C_0603 X7R10 D 16 B

C_0603 X7R 10 d 50 B

Nop6opHble paguopeTani

HaseaHue paguogeTtanu Kon-so
C_0603 NPO 180 N® 50 B 1
C_0603 NP0 330 n® 50 B 1

C_0603 NP0 560 nd 50 B 1

5>

<<

Puc. 94 Bbibop nodbopHbix paduodemareli

Mpn un3MeHeHUM 3HayeHun B

none «[lMapametpbl nogbopa»

n/vinu

«MonbopHble pagnodeTanv» B NMO3ULMOHHOM OOO3HAYEHUM KOMIMOHEHTa Ha CXeme

nobasutca cumBon «*», cMm. Puc. 95.

%': Ceoficrea
KomnoHeHT ( C6)

MNouck

"""""""""""" I > WCTOYHMK
] > Cxema
!
FFFFyy s s » Pagnogetane

- -

~

MopxnioyeHua

~ MNopGopHsie anemeHTe!
apameTpel nogbopa  E12; 180..560 nd; 180 nd-0,2; 330 nd-0,7; 560n...

Mop6opHeie paguopeTta C_0603 NPO 180 n® 50 B;C_0603 NP0 330 ..

Beigenen 1 o6bekt

Puc. 95 lNo3uyuoHHoe 0603Ha4YeHuUe KOMIMOHeHMa ¢ noGbopHbIMU
anemeHmamu

Oypet otobpakeHO B nepedHe anemeHToB B cTonbue «[llpumedyaHme» no

@ MpumevaHue! 3HayeHune, BBeaeHHoe B none «[MapameTpbl nogbopay,

yMorsn4yaHuio, npu HeO6XOD,I/I MOCTU

4.1.1.4 [JononHutenbHble CBONCTBA

HaCTpOI7IKVI MOryT ObITb U3MEHEHDI.

B pononHuTenbHble CBOWCTBa paavodeTanyM MOXET ObiTb  BKMOYEHA
crnpaBoyHass MHoOpMaUus, MHPOPMaLUS He coaepkallasicad B HasBaHUU UMK

aTpubyTtax paguogeTanu u T.4.

[ns noGaBneHus OONONHUTENBHOrO CBOWCTBA paauodeTanu:

enaevex

7



>

DeltaDesign

R

3neKTpVI‘-IeCKMe CXeMbl

1. B naHenn «Csonctea» — «[lonorHuTENbHbIE CBOMCTBa» HaXXMUTE KHOIKY

oM. Puc. 96.

o .
== CsoiicTBa a

Komnouent (C5) &

BEPXHOCTHBIA MOHTaX  True et
it [ ot E—— Pasgen cneundukauna  Mpoune Uspendn et
1 1
1 1
| ’ i HomuHan 0,1 Mkd @
i ’ i
' 1
| ’ i Tan  SMD e
i / !

' 1
! v el ! TKE H30 i
1 I
' 1
! (s s s s d ! TouHocTe  £20 et
: ‘ :
! / ! Hanpaxeuwne 25B e
: ’ r
i / 1
! ] ] > MopBopHbie 3NEMEHTbI
[ H

> MogkmoyeHua

> SPICE

> OTyétel

> HDL

AononHuTencHeie ceoicTea *— i -
Bruigenex 1 o6bekT
-

Puc. 96 [JobasneHue dornosHumernbHo20 ceolicmea

2. B oTkpbiBwencsa dopme «[JonosIHUTENLHOE CBOWCTBO» BBEAUTE UMS U
3Ha4veHne gobasnsaemoro ceoncTtea, Haxmute « OK», cm. Puc. 97.

LononHWTenbHOE CEOWCTBO X
MmnA ceoicTBa: MocTaska
3HaueHne: | MoCTaBKA 3aKa34NKa

Puc. 97 Umsi u 3HayeHue ceolicmea

3. JononHutensHoe cBoNCTBO ByaeT nobGaBneHo K CBOMCTBaM paguogetanu,
cMm. Puc. 98.
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25 CeoiicTea [m]
KomnoHeHT (C5) &
Mowck

-
Pazgen cneyudw... Mpoyune usgenna et
Homunan 0,1 Mx® @
Tun  SMD et
TKE H30 et
ToyHocTe  +20 et
Hanpsaxenwne 25B et
> MopGopHbie aneMeHTbI
> MopgknwoyeHns
> SPICE
> OTYETHI
> HDL
~ [ononHuTenbHble CBOACTBA +

Eb

Moctaeka | [MocTaBKa 3akasyuka

Beigenen 1 0bbekT

Puc. 98 [JobasneHHoe 0ornonHuUmersibHoe
ceolicmeo

[ononHutenbHble CBOWCTBaA paguodeTanen MoryT OblTb  OTOBpaKeHbl
HENocpeacTBEHHO Ha JNEKTPUYECKOM CXeMe W B OTYETHOW [JOKYMeHTauuuM B
COOTBETCTBUM C BbiIOpaHHLIMW HACTPOMKaAMMN OTHETOB.

[na otobpaxeHnsa Ha cxeme B naHenun «CBoncTBay ycTtaHoBuTe bnar B Yek-
BGokc HanNpoTuB BbIGpaHHOro AOMONHUTENBHOIO CBOMCTBA, CM. Puc. 99.

%5 CooiicTea o
KomnowenT (C5) e ]
Mowck
Paznen cneyudgu Mpouwe uanenua B
Homunan 0,1 Mk® (>
| i Tan  SMD et
1 ’ 1
1 ‘ 1
i H TKE  H30 e
i ! i
' 1
| e — H TouHocTo  +20 et
i i
S s I
H H Hanpsxenne 25 B et
1 ’ 1
i / i
i (] H > NMopBopHBIE INEMEHTEI
1 )
[P [ —— H > NMopxknioveHusa
» SPICE
> OTyéTnbl
> HDL

~ [fononHuTensHble CEONCTEA

+
Moctaeka = MocTaeka 3akasuvka | @ *

Beinenex 1 oGwexkt

Puc. 99 OmobpasxeHue ceolicmea Ha cxeme
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MoapoGHoe onucaHne paboTbl ¢ AONOMNMHUTENbHBIMYA CBONCTBAMU B OTYETHOM
AOKYMEHTaLuun NpeacTaBneHo B AOKyMeHTe Bbinyck AokyMeHTauumn pasgen OTyeThbl.

4.1.2 3ameHa paguogeTtanm

B npolecce nNpoekTMpOBaHUS SNMEeKTPUYECKOW CXeMbl, pacyeta W aHanusa
NPOUCXOOUT YTOYHEHWE BNEKTPUYECKUX HOMUHATMOB CXEMHbIX paguoaeTanei.

3ameHa cyLLeCTBYOLLEN pagnoaeTany Ha SNeKTPMYECKOn cxeme MOXeET bbITb
npou3BegeHa ¢ NOMOLLbIO:

e (pyHKUMOHaNbHOW naHenn « CBoncTBay;

® KOHTEKCTHOIO MEHIO.

4.1.2.1 3ameHa paguogeTanu 4yepes naHenb «CBoucTea»

[lna 3aMeHbl pagunogeTtanu Ha ANeKTPUYECKON CXeEME:

1. Bblgenute Ha anekTpuMyeckon cxeme paguopetarnb, KOTOpyr Heobxoanmo
3aMEeHUTb.

- i
2. B naHenun «Ceonctea» — «Pagnogetanby» HaXXMUTE KHOMKY , CM. Puc.
100.

% Ceoitctea O
KomnoHewt (R13) .}

> HcTounuk
» Cxema

~ Papwopetane

1
1
1
I 10 komnonesTa | (RSEETE
I N KOMNOHEHTA 3MCTOE

|

| e

' Bubnuoteka | [lMoaknioueHa v R ‘
|

v

i

¥

i

1

1

|

1

v ATpuGyTol G MokasaTb Bce

,,,,,,,,,

Boinenen 1 00bekT

Puc. 100 Bbizoe okHa «Bbibop paduodemanu»

3. Bbibepute pagnoaetans B okHe «Bbibop paanogetanm», cm. Puc. 101.

ERcveXx .
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BbiGop paguogeTanu X
MNokasbiBaTb PaAMoAETany BCex KOMNOHEHTOB CemefcTBO KOMMOHEHTOS © -
MNpoussoguTens MocTaBLmk Kon-Bo BbiBOAOB PapuopeTtans ApTUKYn MocapouHoe ... Macca I

v BuGnnoteka: flemo Gubnuoteka

v Wwmsa komnoHeHTa: P1-8MIN

‘ ‘ OAO"HMNO"3pK... OAO"HMO"3pK... 2 P1-8MMN-100 MBT-510 OM=1 P1-8MN 1608 0,005
OAQ"HIMO"3pkon" | QAQ"HMO"3pkon" 2 P1-8MIM-250 mBT-47 kOM=5 P1-8MIN 3216 0,015
OAQ"HIMO"3pkon"  OAQ"HMNO"3pkou" 2 P1-8MI-250 mBT-20 kOm=5 P1-8MIN 3216 0,015
OAQ"HMO"3pkon"  OAQ"HMO"3pkou" 2 P1-8MM-250 mBT-240 OmM=5 P1-8MN 3216 0,015

[ »

Ananoru no:  Kon-so BbiBOf0B S

OTmeHa
Puc. 101 Bbibop paduodemaru

Mpn aktmBHOM pnare B 4ek-6okce «[llokasbiBaTb paguoaeTann BeCex
KOMMOHEHTOB» B OKHe «Bblbop pagunopgetanu» oTobpaxatoTca paguogeTanmu
KOMMOHEHTOB BCcex 6ubnunotek, npMHagnexalimx ogHOMy cemencTsy, cMm. Puc. 102.

Bbifop pagvogetann X
* lMokassisaTs PaAMOAETaNN BCEX KOMNOHERTOB CemeicTso kommnoHenTos : | R, Pesuctop ~
MpoussoguTens MocTaBuuk Kon-Bo BbiBOAOB PaguogeTtans Aptukyn MNocapouxoe... Macca

«Bbibop paguofeTanu»

2 | CRO603-FX-8451ELF CRO603-FX-84... R_0603
v Bubnmnotexa: Buénnoreka_EREMEX
~ Wms KoMnoHeHTa: PesucTop_EREMEX
2 | Pesuctop_EREMEX RESISTOR
2 | Peanctop_EREMEX1 RESMELF32...
2 | PesucTop_EREMEX2 RESMELF45..
“ bBbubnuoteka: flemo GubnnoTteka
~ Wmsa komnorenTa: P1-8MIN
‘ ‘ OAQ"HMO"3pK... OAQ"HMO"3pk... 2  P1-8MN-100 mBT-510 Om=1 P1-8MN 1608 0,005
OAQC"HMO"3pkoH" | OAOQ"HMO"3pkoH" 2 | P1-8MIM-250 MBT-47 kOM=5 P1-8Mn 32186 0,015
OAQ"HMO"3pkoH" | OAO"HMO"3pkoH" 2 | P1-8MTM-250 MBT-20 kOM15 P1-amMn 3216 0,015
OAQ"HIMO"Ipkon" | QAO"HIMO"IpkoH" 2 | P1-8MIM-250 MBT-240 Om=5 P1-8MIN 3216 0,015
v Wwmsa komnonenTa: R 0402 1%
2 | R04021% R_0402
2  CRCWO040210KOFKED 10 kO CRCWO040210K R_0402 -
4 »
Awnanoru no:  Kon-8o BbIBOAOB @

Puc. 102 Bbibop paduodemaru u3 criucka 8cex KOMIMNOHEHMOo8 8cex bubriuomek

B konoHkax Tabnuubl B OKHe «Bblbop paguogeTtanu» oTobpaxarTcs
3HayeHus aTpmbyToB (NapamMeTpoB) Ansa BbibpaHHON pagnoneTanu.

OTtobpaxaemas MHopMauuma HOCUT  CMpaBOYHbIN  XapakTep "
pefakTnpoBaHme aTpubyToB HEQOCTYMHO.

Cnuncok oTobpaxaeMbix aTpubyToB onpeaensercd KOMMNOHEHTOM, B COCTaB
KOTOpPOro BXOAWT paauoaeTarnsb.
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3ameHa pagumogetann B OkHe «Bblbop paguogeTtanuM»  NOMHOCTbIO
aHanorm4yHa mexaHu3my BblOOpa paguogeTtanen npy UxX pasMeLleHUn Ha CXeMmy,
KOTOpbIN onncaH B pasgene «HacTtpowmka CBOWCTB paguogeTrany npv pasMmeLleHum
Ha cxeme».

B none «AHanorn no:» B BbiNnagalleM CNUcKe napamMeTpoB pagvoaetanm
Bolbepute KpUTEPUM MNOUCKA aHaNoroB U3 CyWEeCTBYWOWMUX OMBNMOTEYHbIX
paguogetaneun, cMm. Puc. 103.

Bui6op paguoneTans

aaaaaaaaaaaaaaa

,,,,,,,,,,,,,,,,,,,,

P o« Omena
Puc. 103 Bbibop Kpumepus noucka rno napamempam paduodemarnu

YMOJIYaHUIO N MOXeET OblTb OTMEHEH CHATUEM q)nara B COOTBETCTBYHOLLEM

@ Mpumeyvanue! Kputepuin nomcka «KonmyectBo BbIBOLOB» YCTAHOBMEH MO
yek-6okce.

4. Haxmnte «BbibpaTtb» ansa dukcaumm BbibpaHHOW paguogeTtanu.

5. Haxmute «CoxpaHntb» Ha naHenu «O6wme» ana coxpaHeHusi BblopaHHoWM
paguogeTanu.

4.1.2.2 3ameHa paguogeTtanu Yepe3 KOHTEKCTHOE MEHIO

[lna 3aMeHbl pagunogeTtanu Ha ANeKTPUYECKON CXeEME:

1. Bblgenute Ha anekTpuMyeckon cxeme paguopetarnb, KOTOpyr Heobxoanmo
3aMEeHUTb.

2. Bbl30BUTE KOHTEKCTHOE MEHI0 U BbiDepuTe «3aMeHnTb paanoaeTanby, CM.
Puc. 104.

ERcveXx .
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HaiAtu noxoxue...
OTKNOUMTE BeIBOA(bI)
~
v [MepepasmecTuTs KOMNOHEHT
3ameHuTs pagroaeTans.
WamenuTs YO
@ 3anate aHanorosyio MoaEns.
Paspenexue paboueil obnactu >
(B MNokasaTe 8 MeHegXepe NpoeKTa

g MokasaTte KoMnoHeHT B bubnuoTteke

MHCTPYMEHTbI >
Mpapuka >
é,f, Boipezate Ctri+X

D Konuposats Ctrl+C

i Voanars Delete
[B% Napametpsi
{3 HacTpoiku...

== CsoicTea Ctrl+Enter

Puc. 104 IncmpymeHm «3ameHums
paduodemarnb»

3. Bbibepute pagnogetans B okHe «Bbibop paanogetanm», cm. Puc. 105.

BbiGop paguogeTanu X
MNokasbiBaTb PaAMoAETany BCex KOMNOHEHTOB CemefcTBO KOMMOHEHTOS © -
MNpoussoguTens MocTaBLmk Kon-Bo BbiBOAOB PapuopeTtans ApTUKYn MocapouHoe ... HomuHan [

v Bubnnoteka: flemo 6ubnuotexa

~ Wms kKoMnoHeHTa: P1-8MMN

OAO"HMNO"3pK... OAO"HMO"3pK... 2 P1-8MMN-100 mBT-510 Om=1 P1-8MN 1608 510 Om
OAQ"HIMO"3pkon" | QAQ"HMO"3pkon" 2 P1-8MIM-250 mBT-47 kOM=5 P1-8MIN 3216 47 kOm
OAQ"HIMO"3pkon"  OAQ"HMNO"3pkou" 2 P1-8MI-250 mBT-20 kOm=5 P1-8MIN 3216 20 KOm
OAC"HMO"3pkor" = OAQ"HMO"3pkou" 2 P1-8MM-250 mBT-240 Om=5 P1-8MN 3216 240 Om
4 »
Ananoru no:  Kon-8o BbIBOA0B &

Puc. 105 OkHo «Bbibop paduodemaru»

3ameHa pagmogeTtann B OkHe «Bblbop paguogeTtanu»  aHanormyHa
MexaHu3My BbliOOpa paguogeTanu npyu pasMmeLleHnMn Ha CXeMmy, KOTOpbIA OnucaH B
pasgene «HacTtporka CBOMCTB paavogeTany Npu pasmMeLleHnn Ha CXEME.

B none «AHanorn no:» B BbiNnagalleM CNUCKe NapamMeTpoB paavoaeTanm
BolbpaTb KpUTEPMM MOMCKA aHanoroB M3 CyLEeCTBYOLWNX OMBNNMOTEYHbIX
pagnogeTtanen, cm. Puc. 106.
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P o« Omena
Puc. 106 Bbibop Kpumepus rnoucka rno napamempam paduodemarnu

MpumeyvaHue! Kputepuin nomcka «KonmyectBo BbIBOLOB» YCTaAHOBMEH MO
YMONYaHUIO U MOXeT OblTb OTMEHEH CHSATMEM dnara B COOTBETCTBYHOLLEM
yek-6okce.

4. Haxmnte «BbibpaTtb» ansa dukcaumm BbibpaHHOW paguogeTtanm.

5. Haxmute «CoxpaHntb» B naHenn «O6wue» ans coxpaHeHusi BbiIOpaHHOM
paguogeTanmu.

4.1.2.3 Hasurauus B okHe «BbiGop pagunogeTtanu»

B ctonbuax Tabnuupbl okHa «Bbibop pagnogeTtann» otobpakarTcsa 3HaYEeHUs

aTpnbyToB (NapamMeTpoB) pagnogeTanen.

1. MNepemelseHne cTonbuoB BHYTPM Tabnuubl BO3MOXHO BbINOSIHUTL C
nomMoLiblo MexaHmsama «drag-and-drop». [Ona nepemewieHna cronbua
3aXMUTE ero 3arosioBOK JIEBOW KHOMKOW MbIlLUM U NEPEMECTUTE B HYXXHOE
mecTto. BoamoxHoe MecTo pacnonoxeHua ©Oyaoet o0003HA4YeHO SUMHUEN
duroneTtoBoro useta, cm. Puc. 107.
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BoiGop paavoaeTani X
MokasblsaTb paAMOAETan BCeX KOMMOHEHTOB CemeliCTBO KOMMOHEHTOB : MuKE ema undposas
MpoussoanTens MocTaBLmK Kor === ===== N ApTHKYN MocapouyHoe mecto T Macca
MocapouHoe MecTo /
v Bubnuoreka: flemo 6uGnuoTtexa
v Wms komnoHeHTa: MCP3550/1/3

Microchip 8 | MCP3553-E/SN MCP3553-E.. SOIC-8
Microchip 8 | MCP3551-E/SN MCP3551-E/... = SOIC-8
Microchip 8 | MCP3550-60-E... = MCP3550-6... soic-8
Microchip 8 | MCP3550-50-E.. MCP3550-5... SoIc-8

4 »

Ananoru no: Kon-Bo BbiBOA0B v

Puc. 107 lNepemeweHue cmonbuyos

2. Bbibop ctonbuoB ans oTobpaXkeHus ocyllecTBnsieTcd B OkHe «Bbibop
KOMNMOHOK». [1ns1 3TOro BbI30BUTE KOHTEKCTHOE MEHIO Ha 3arofloBKe KOMOHKM
n BblbepuTte komaHgy  «[lokasaTb  BbIGOp KonoHok».  Onsa
BKIMOYEHUNSA/OTKMIOYEHUST OTODpaXKeHNA KONIOHOK B OKHe «Bbibop KONOHOK»
yCTaHOBUTE/CHUMUTE doriar HanNpoOTUB HaMMEHOBAHUS HY>XHOro crtonbua,
cm. Puc. 108.

BLiGOp panuoaeTant X
MokasbieaTe PAANOAETANMU BCEX KOMMOHEHTOB CeMenCTBO KOMNOHEHTOB & BuiGop konoHok X
MpoussoguTens MocTasugmk Kon-Bo BbiBogoB | Paguogertans ApTukyn - o Mpumer Mowck konoHoK...
CopTiposka no BospacTanmio
CopTuposka no y6bisaHuio KomnoxeHT
v BuBnuoteka: flemo Gubnnorexa
Papuogerane
V' Wms komnonenTa: MCP3550/1/3 MoKasaTs naHens rpyRMUPOBKM
Bubnuotexa
Microchip 8 MCP3553-E/SN  MCP3553  Crpynnuposars no 370ii KonoHKe
@ npoussopurens
Microchip 8 | MCP3SSI-E/SN | MCP3S51  rokasars emiGop konoHoK — @ A
Microchip 8 | MCP3550-60-E. MCP3550-60-E soic-8 MocTaswuk
Microchip 8 | MCP3550-50-E... MCP3550-50-E SOIC-8 Kon-so sbisBogos
= ; Wms komnoHeHTa
Awanory no:  Kon-go 8eis0f08 e

Puc. 108 Beibop omobpakaeMbix KOTOHOK

3. Mo ymonyaHuio AaHHble crpynnupoBaHbl No crtonbuam «bubnuoteka» u
«Mmsa komnoHeHTay. [na oTobpaxkeHns naHenu rpynnmpoBKN UCMONb3ynNTe
KOMaHOy KOHTEKCTHOro MeHt «[llokasaTb naHenb rpynnupoBKM» ANS
noboro 3aronoeka cronbua, cm. Puc. 109.

enaevex

85



NS

DeltaDesign

7%

3neKTquecxue CXeMbl

Buibop papvioaeTana X
TOKa3bIBaTS PAAMOAETANM BCEX KOMTOHEHTOB CeMecTB0 KOMMOHEHTOS : DD, MuKpocKema UMdposasn
Mpoussopurens Mocrasuyuk Kon-so ebizonoe | Panuonerant Aprikyn Mocapoutoe Me... | Macca Mpumer

CopTyposka no sospacTanmo

CopTuposKa no yGbiBatiie
~ Bubnuoreka: flemo 6ubnuotexa
OMMCTMTb COPTPOBKY
~ Wus komnowenTa: MCP3550/1/3
MokasaTs NaKens rpynMuposKi

Microchip MCP3553-E/SN  SOIC-8
CrpyNMUpOBaTS N0 3TOM KONOHKeE
Microchip MCP3551-E/SN | SOIC-8
MokasaTs B6160p KONOHOK
Microchip 81 MCP3550-60-E..  MCP3550-60-E..  SOIC-8
Microchip 8 MCP3550-50-E.. MCP3550-50-E.. = SOIC-8
4 »
Awanory no: Kon-B0 BbIB0A0B v

Puc. 109 Npynnupoeka paduodemarieli M0 yMOn4aHuro

4. loGaBneHue ctonbua B NaHesnb rpynnMpoBKN NPOU3BOAUTCHA C MOMOLLBHO
KOMaHObl KOHTEKCTHOro MeHw «CrpynnupoBaTb MO 3TOW KOMOHKE», AN
UCKIIOYeHNs cTtonbua u3 naHenu rpynnMpoBKN WUCMOMb3ynTe KOMaHAOy
«Pasrpynnunposatb», Puc. 110.

BbiGop pagvioneTank X

MokazbigaTs PAAUOAETANMU BCEX KOMMOHEHTOR Ceme DD, Mukpocxema Linbposas v

Bubnuotexa

CopTups

Papnogerans 2cTO
Mpomse CopTMPOEKa No yObIBaHNIO N-BO BbIBOAOB CopTIpoBKa No Bo3pacTaHmio
QUAGTTL GOPTIPOBKY CopTHROEKa N0 YGLIBaHUIO
° OuMCTNTL COPTUDOBKY
v But KPBITh NaHENs rpyNNMPOBKY
. Pasrpynnuposats M24C16-MN6# CKpBITS NaHens rpyRNUPOEKM
Moka3saTk BbI60P KONOHOK 8 M24C16-WMNGi CrpynnupoBaTh no 3T/ KONoHKe
- a M24C16-RMN6% MokasaTk 8bIBOP KONOHOK
ST 8
MCP3553-E/SN MCP3553-E/SN soic-8
v Uma komnoHeHTa: MCP3550/1/3
. . MCP3551-E/SN MCP3551-E/SN S0IC-8
Microchip 8
MCP3550-60-E/SN MCP3550-60-E...  SOIC-8
Microchip 8
MCP3550-50-E/SN MCP3550-50-E So0ICc-8 [~
(] »
Ananorn no: Kon-go ebisopos ~
OTmeHa

Puc. 110 [JobasneHue/ydaneHue cmonbua e naHesb epynnuposKu

5. NlameHeHne nopsagka rpynnMpoBKM MOXHO MNPOM3BECTU NepeMeLleHneEM
3aronoBka crtonbua c nomowbio MexaHuama «drag-and-drop», cm. Puc.
111.

Beibop paguogerann X
MokasbiBaTb PAAUOAETaNM BCEX KOMMOHEHTOB CeMeicTBO KOMMOHEHTOB Mukp ema uu
Bubnuoreka
Umsa KoMnoHeHTa
PaguogeTans
Mocap MecTo MocapoyHoe mecTo T
Mpoussogutens MocraBwmk Kon-go ebiBopoB ApTukyn Macca MNpumeyanne JHocTtynHocTs

Puc. 111 UameHeHue nopsiOka 2pynnupoeKku
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6. CopTMpoBKa AaHHbIX BHYTpU cTonbua BO3MOXHa [ABYyMSA cnocobamu:
Ha)XMUTE Ha 3arofioBoK Heobxogumoro ctonbua unu BbibepuTe KomaHay
«CoptmpoBka no Bo3pacTaHuto»/«CopTupoBka No  yObiBaHWUIO» U3
KOHTEKCTHOro MEHI0 Ha 3aronoBke ctonbua. Tekywun cnocob copTUpOBKM
Oynet 0603Ha4YeH cumBONaMU «CopTupoBKka no BO3pacTaHuO» MU
«CopTtupoBka no ybbiBaHuo» -, Puc. 112.

Bbifop pagvogetann X
lMokaselBaTs PagropeTany BCEX KOMMOHEHTOB CemeiicTBo komnoHeHToB : DD, Mukpocxema uudposas
Bubnuorteka MpoussoguTens MocTaslwuk Kon-Bo BbiBOAOE Wms KOMNoOKHeHTa PanunnaTans AnTuwun
CopTUPOBKa MO BO3PACTAHMIO
v MocapouHoe mecTo: SOIC-8
QUUCTWTE COPTUPOBKY
Jewmo 6ubnuoteka Microchip 8 | MCP3550/1/3
MoKasaTe NaHens rpynnnPosKn
DOewo bubnuoTeka Microchip 8 | MCP3550/1/3 ¢ o
rpYNnUpOBaTh Mo Toi KONOHKe
DOewmo 6ubnunoTeka Microchip 8 | MCP3550/1/3
MokasaTb BbIGOP KONOHOK L
[Oemo 6ubnuoTexa Microchip 8 MCP3550/1/3 MCP3553-E/SN MCP3553-E/SN
4 »
Awnanoru no: . Kon-8o BbiBOA0E =

Puc. 112 UameHeHue copmupoeKku eHympu cmonbua

7. ns ocywecTtBneHns noucka B okHe «Bblbop paguopetanu» BBeaute
YacTb 3HayeHus aTpubyTa B CTPOKE MO MHTEPECYIOLWMM 3arofioBKOM.
Mocne atoro cuctema otobpasnT 3HadeHus aTpmbyToB, KOTOpble coaepxat
BBeJeHHble cumBonsbl, Puc. 113 .

BoiGop paguogeTann X
MokasbiBaTb pagrofeTany BCeX KOMMOHEHTOB CemeiicTBO KoMnoHeHToB : DD, Mukpocxema uudposas -
MpoussoguTtens MocTaswmk Kon-Bo BbiBOAOB Papnogetans ApTukyn MNocapouHoe me...  Macca MNpumer

~ Bubnnoteka: [lemo 6ubnuoteka

v Wwmsa komnonenTa: M24C16

ST 8 M24C16-MNB&# M24C16-MN6# s0IC-8 4.5-5.5
ST 8 M24C16-WMNGB# M24C16-WMNe# soic-8 2.5-55
ST 8 M24C16-RMNG# M24C16-RMNB# soIC-8 1.8-5.5
4 »
Ananoru no: . Kon-8o BbiBOAOE -
OTmeHa

Puc. 113 lNouck no 3Ha4YeHusiM ampubymos

4.1.3 Hactpownka oTtobpaxeHus atpuoyToB

Mo ymonuanuto B rpynne «Pagmogetanb» nokasaH CNMCOK Tex aTpubyToB
pagunoaeTanu, KoTopble 3aaaHbl ans Hee B bubnmoteke YO KOMNoHeHTa.

Bo3amoxHo ynpasneHue cnuckom atpubytoB B naHenu «CsownctBa» (Puc.
114):

ERcveXx .
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e MKOHKA ~ CKpblBaeT/pacKkpbiBaeT CNMCOK OToOpaxaemMblix aTpubyTos;

e ycTaHOBKa ¢nara B 4ek-O00kc «[llokaszaTb Bce» [AobaBnsieT B CMMCOK
aTpUBYThI, 3HAYEHMSI KOTOPbIX HE 3a4aHbl.

%5 CeoiicTea [m]
KomnoHeHT ( Z1) &
Mownck

w Pagwopetans
Tun komnoventa  GunsTp. OrpaHuunTens

BubnuoTteka | MogknioveHa v

~ ATpnbyTbl Mokasats BCE

Panvopetann PK386MM--4P-8000K-B et
ApTUKYn PK386MM-M-40P-8000K-B et
MNMocapouHoe MECTO PK386 v g

TY  TY8321-004-07614320-96 et

OoKnaz2  26.11.22.130 ek
Pazgen cneundukayun  lMpoune usgenua et
WcTouHvk nocTynnenua  okynHoe B
YacTtoTa 8 My, @

Boinenex 1 o6bekT

Puc. 114 Cnucok ampubymos

Ona kaxgoro atpmnbyTta B naHenn «CBonctea» — «Pagnogetanb» B CTPOKe CO
3HadyeHveMm aTpubyTa pacnosioXeHa KHOMKa YynpaBreHus oTobpaxeHnem Ha
anekTpuyeckom cxeme, cMm. Puc. 115..

KHonka nmeeT ABa COCTOSIHUS:
o @ — aTpMbYT OTOGpPaXKeH Ha CXEME;

e i — oTOOpaxeHue atpmbyTa CKpbITO.
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= CeoficTea ]
Komnoxent (C5) -]
Mowck
~ Pagnoperans
TWn KOMNOHeHTa  KoHpexcatop
NoakmoueHa v
~ ATpHEYTL Nokasate ace

b K10-79-25 B-0,1 mx®120 H. et

AXHP.B73511.004 TY et

Wman samexa | K10-79-100 B-20 n®+5 MO

]
|
} i
I FFF Iy H
rlll."r'll”. i
1
1
|
i

-

Homukan 0,1 Mk
TKE H30 et
TouHoCTb =20 et
xeune 25D
.

BeineneH 1 oGuvext

Puc. 115 OmobpaxeHue 3Ha4eHusi ampubyma Ha cxeme psidom ¢ YO
KOMMoHeHma

YnpaBneHne cBOMCTBOM aTtpmbyTa Kak oTaesibHbIM O06BHEKTOM NpencTaBfieHo
B pa3gene «CBouncTea atpubyray.

Mpumevanue! Y atpubyta «[onyctumas 3ameHa» OTCYyTCTBYeT 4ek-O0kc
ana  otobpaxeHus, ero Bu3yanu3auus Ha CXeMe He npenycMoTpeHa.

@ BHeceHHble gaHHbIEe O 4OMYCTMMOW 3aMeHe BGyayT oTobGpaXeHbl B OTYETHOM
OOKYMEHTaumMmM B COOTBETCTBUM C BbIOpaHHbIMW HACTPOMKaMU OTYETOB,
nogpobHee cMm. Bbinyck JokyMeHTauum pasgen OT4eThl.

4.1.4 CBouncTBa BbiBOAA

Kaxgbin BbIBOA4 paguvodetann Ha  anekTpuyeckon cxeme obnagaer
coBCTBEHHBLIMW CBOMCTBaAMU KakK OTAENbHbIN OOBEKT.

CBo1CTBa BbI4ENEHHOIO Ha 3NEKTPUYECKON CXemMe BbiBOAA OTOOpaxarTca Ha
dyHKUMOHanbLHon naHenn «Ceoncrteax», cM. Puc. 116.
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== CeoicTea

€503:1(1) ( KowtakT)

« leomerpun

> Koopauw 50

~ Buisog

i ! DaAXATE HOME

i 1

H i

! ! UM Iit RightStatic <
| T oY 1

H i

i i

i . " Unknown v
' 1

:,,,,,,,,,,,”” ”VJ IAEpX 0

He 3agano ~

v Mopxmovyenns

NET0041

v Cruns
Wmn seisoga v
WmnA soiBoga A

ABTOMaTHYECKOe ~

Puc. 116 Csoticmea ebigoda

Npynna «FeomeTpus»:

«KoopauHaTbl» — KOOpAUHATLI PacnosioXeHUsA BbIBOA HA CXeMe Mo ocsaiMm X
n'Y OoTHOCUTENbHO Havyana koopauHaTt Tekywero YO KoMNoHeHTa;

«[dnuHa» — 3HaYeHne ONUHbI BbiBOAA B TEKYLLMX €AMHULAX U3MEPEHMS.

Mpynna «BbiBogy:

«MeTka BblBOga» — none ans OTO6pa)KeHVIFI M BBOOa METKU BblBOAA,

«Homep» — HOMep KOHTaKTHOW Nnowagku, CONoCTaBNEHHOM C BblAENEHHbIM
BbIBOZOM;

«OTOGpaxaTb METKY» — MpU yCTaHOBKe brnara B Yek-60kc oTobpaxkaeTcs Ha
3NEeKTPUYECKon cxeme MeTka BbIBOAA;

«OTobpaxaTb HOMep» — Mpu yCTaHOBKe dhnara B 4ek-6okc oTobpakaetcsa
Ha anekTpudeckon cxeme Homep KI1, conocTtaBneHHOM C TEKYLLMM BbIBOLOM;

«CumBon BbiBOga» — BbIOOp M3 BbiNagawLWEro cnucka rpaduyeckoro
o6o3HavyeHus BbiBoga no FOCT 2.743-91;
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e «'pynna» — oTobpaxaeTcs MMs rpynnbl PYHKUMOHANBHO 3KBMBANEHTHbLIX
BbIBOJOB, KOTOPOW NPUHAANEXUT BblAENEHHbIV BbIBOA,;

e «Tun» — BbIOOP M3 BbiNagalOWEro cnucka Tuna BbiBOAA, KOTOPbIN
pernameHTupyeT BO3MOXHbIE aneKkTpuyeckme noaKIitoyeHus,
oCcyLlecTBNsieMble Yepe3 BblAeNeHHbIl BbIBOA;

e «3agepxka (HC)» — oTobpaXkaeTcsi 3HAYEeHWEe 3aJEepXKKM CuUrHana BHYTPU
Kopnyca (OT KOHTaKTa KpucTanna o BblAefNeHHOro BbiBo4a);

e «[pumeyaHne» — oToOpaXkaeTcs [AOMONHUTENbHAs MHdOpMaUUs O
Bbl€IeHHOM BbIBOAE;

e «HasHayeHne» — oTobpaxkaeTca (pyHKUMS, KOTOpasi 3agaHa BblOEeNEeHHOMY
BbIBOAY.

Npynna «MoaknoveHUs»:

e «NC» — npu yctaHoBKe hnara B YeK-OOKC BblAENEHHbIN BbIBOA UCKOYEH N3
ANEKTPUYECKON CXEMBI;

e «/IMeHoBaHMe uenu» — BbIOOP U3 BbiNagawLLlero cnucka crnocoba
dopMMpoBaHNa METKM BbIBOAA;

e «/IMSA uenu» — M BXOASLLEN Lienu.
Mpynna «CTunb»:

e «CTnb MeTkuM» — BbIOOP M3 BbINaAalOLWIEro Crnucka CTUMNS TEKCTOBOro
00603Ha4YeHNsa MeTKU BbIBOAA;

o «CTtunb HOMEpa» — Bbl60p M3 BbiNnagakwLllero crnnmcka cTund TeKCTOBOro
00603HaueHns HOMEpPa BbiBOAA,

e «PacnonoxeHne atpmbytoB» — BbIOOP M3 BbiNnagarowero cnucka crnocoba
pacnosoXeHus aTpubyTOB Ha SNEKTPUYECKON CXEME.

4.1.5 CBouctBa atpubyta «lo3mumoHHoe 0603Ha4YeHne»

ATpubyT pagmogeTtann Ha anekTpuyeckon cxeme obrnagaeT COOBCTBEHHbLIMU
CBOMCTBaMM Kak OTAENbHbIN OO BHEKT.

CBoicTBa BblgeNeHHoro aTpubyTa Ha aNeKkTpnyeckonm cxeme otobpaxatoTcs B
dyHKUMOHanbLHon naHenn «Ceoncrteax», cM. Puc. 117.
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% CsoiicTea O
Fpaguyecknii 06bekT ( ATpUGYT )
v ATpubyTt
Mms aTpubyTa NosuuwoHHoe oGosHaqenne
v leomerpuna
-4,5
5
11 0
LWinpw 8,0275
S T S °°
i i v CTunb
j i CTunb REF_DES (Cxema) v
‘i i WpudT GOST
i E Pasmep wpugta 35
1 1
L,,,,,,,,,,,,,,,,,,,J H QBbIYHLIA ~
Lis Il Black v
MM OTPUCOBKK Normal v

TONWMHE NUHUK 01

TekeT €503

CeoboaHo =

ABaHMe [ Cneea, Chuay ] v

s HacTtpoiiku

Beigenen 1 o6bekt

Puc. 117 Csoticmea no3uyuoHHo20 0603Ha4YeHuUs

pynna « ATpnbyT»:
e «Mma atpmnbyTa» — nms BblaeneHHoro atpmbyTa.
Npynna «FeomeTpus»:

e «X» — KOOpAuHaTa pacnonoXeHus rpaduyeckoro obosHadeHnss atpmbyTta
Ha cxemMe No ocy X OTHOCUTENbHO Hayana koopauHat Tekywero YIO
KOMMOHEHTA;

e «Y» — KoopaumHaTa pacnosioXeHnsa rpadguyeckoro obosHayeHuss aTpubyTta
Ha cxeme No ocn Y OTHOCUTENbHO Hayana koopauHat Tekywero YIO
KOMMOHEHTA,;

e «Yron noBopoTa» — yron nosopoTta rpaduyeckoro obo3HavyeHms atpmbyTa
Ha cxemMe OTHOCUTENbLHO TOYKM NpuBA3KM Tekyllero YO KOMMNOHeHTa;

e «lLnpnHa» — 3HayeHMe WMpKHbI rpadudeckoro obosHadyeHus aTpubyta B
TEKYLLUMX eaAMHULAX U3MEPEHNS;
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e «[AnvHa» — 3HadeHne pOnuHbl rpaduyeckoro obo3HayveHus atpubyta B
TEeKyLUX eanHMLax n3mepeHus.

Npynna «CTunb» — XapakKTepuUCTUKN CTunsa rpadumyeckoro oTobpakeHus
Bbl4eMNeHHOro atpubyTta Ha NMCTE CXEMbI.

Mpynna «TeKcT» — xapakTepuctukm crnocoba oTobpakeHus BblAENEHHOro
aTpubyTa Ha NNCTE CXEMbI.

Mpynna «HacTpoikm»:

e «3ahmkcupoBaHo» — MNpu yCTaHOBKE dnara B 4ek-60KC nepemelleHune
TekyLlero atpubyTta 3abnokMpoBaHo.

4.2 CsowucTBa Lenen

4.2.1 O6wume cBoncCTBa Lenen

CeonctBa uenu Ha cxeme oOTobpaxalwTCsa W pefakTUpyTCs C MOMOLLbIO
naHenun «Ceonctea». B naHenn otobpaxkatoTcsa cBONCTBA BbIOpaHHOIoO NpoBOAHMKA.

[nga npoBoaHMKa MoryT 6biTb 3afaHbl cneyoLimMe CBONCTBA:
Npynna «LUenb»:

o «msay — TeKylee nva Lenu. [na naMeHeHns UMEHU LEenn BbIZOBUTE OKHO

«lMepenmeHoBaHWe LienM» C NOMOLLIbH KHOMKM

e «Tun» — onucaHne Tuna uenun. Llenn ObiBalOT cnegyloWmMx TUMNOB:
«O6blvHaa», «CunoBasa» n «BHyTpeHHAA». 3HayeHne Tuna uenun 3agaeTcs
CUCTEMOMN aBTOMAaTUYECKN.

e «JICT» — UMSA NCTa, Ha KOTOPOM PachoNioXKeHa Lienb.
e «[TpoEKT» — UMsi NpOEeKTa, KOTOPOMY NPUHAAMEXNUT CXeMa C AaHHON LienbHo.

Npynna «Fpynnbi» — oTOGpaXxeHne NPUHAANEXHOCTM Lenu K Knaccy uenewn,
anddnape, WKHe U T.4.

Mpynna «JluHua» — cTunb oTOBpaxeHus uenu (COBOKYMHOCTb HACTPOEK
OTOOpaxXeHns — CTWUMb, WNPUHA, UBET U TUMN NIMHUKN). DTO CBOWCTBO NPUMEHSETCA K
BCEMY NPOBOLHUKY.

Npynna «MeTka» — oToGpaxkeHue wunu cKpbITUe MMeHW uenu. Mima uenwm
oToOpaxaeTca Ha Cxeme, €ecnv nofne oTMedYeHo narom. 3TO CBOMWCTBO
NPUMEHSIeTCA K CerMeHTy npoBoAHuka. [locnegyrowme nyHKTbl rpynnbl «MeTka»
onpenenstoT oTobpaxeHne umeHn Lenu Ha cxeme. OHWM NOMHOCTBIO COOTBETCTBYIOT
aHanormyHbIM NyHKTam NbOro TEKCTOBOro nons (CTunb, WpudT, pasmep, LBET).

Npynna «[ononHuTenbHble CBOMCTBa» NpeaHasHadeHa ans gobasneHus
OONOSTHUTENbHBIX CBOMCTB NpoBOAHMKY. Co3faHHble CBOWCTBA MNPUMEHSIOTCA K
BCEMY NPOBOAHWKY. [ONONHUTENBHOE CBOWCTBO OTOOpaxkaeTcss Ha cxeme, ecnwu
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none HanpoTuB oOTMeYeHo ¢dnarom. [logpo6Hoe onucaHne paboTbl C
AOMNONHUTENbHLIMW CBOMCTBaMM cM. JONONHUTENbHbLIE CBONCTBA.

O6bwwun Bng naHenn «CeoncTBa» Npu oTobpa)keHnn CBOWCTB CermeHTa uenm
(npoBoaHuKa) NnpeactasneH Ha Puc. 118.

% CeohcTea o
D_M ( NposoaHni ) o
Mouck
Uene

Wuma  [DN]
T OBbluHan
cT  Sheetl
Mpoek Flash_Memory_part_15
Fpynnst
Knacc ueneit  All Nets
Ondénaps  D_DP
NuHua
Ctune | MNposoguuk
Wwupuha 0,3
user | [ Blue “
Tun nuHuM | CnnowHas v
MeTka
MeTxa
Crwr
Wpnd Times New Roman
Pasmep | 1,5
User | [} Maroon ~
LononHuTenbHble CBOMCTBA +
Wmneganc | 90 Om ]

Belgenex 1 oBwexkT
Puc. 118 Csotlicmea ceameHma
uenu

4.2.2 UmeHa uenen

B MOMEHT pa3melleHuss Luenn Ha cxeme Ans Hee cos3paeTtcs ums. MmeHa
uenen 3agatoTcss aBTomaTudecku, no wabnoHy «NETOOON», roe «000ON» Homep
uenn. HactpouTb WabnoH UMeHN Lenu BO3MOXHO M3 OkHa «[laHenb ynpaBneHus»,
noapobHee cm. pasgen LLabnoH nmenun uenu.

Mma uenn moxeT 6bITb N3MEeHEHO. N3aMeHeHne MeHn Luenn ocyLlecTBnsaeTcs
B OkHe «[llepeumeHoBaHne uenuny», nogpobHee cmMm. «[lepeMmeHoBaHue,

o0beanHeHVe 1 pasgeneHne uenemy.

4.2.3 LLlabnoH nmeHu uenu

CosgaHue wabnoHa MMEHN Lienn NPoUCXoanT B OKHe «[laHenb ynpaBneHus».
[nsa atoro:

1. Nepenante B pasgen «dann» rnaBHOrO MeHHO.
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2. BbibepuTte nyHKT «HacTponkm».

LlabnoH mmeH uenen Ha3HayaeTcs B HACTPOMKax pegakTopa CXembl, Ha
Bknagke «WmeHa», B pasgene «MmeHa uenen». B cTtpoke «[lpedomke» BBOOUTCA
Heobxoaumoe wabnoHHoe umsa uenen. B ctpoke «Yucno undp» yctaHaBnmBaeTcs
KOSIMYEeCTBO LNdp, UCMNOSb3yeMbIX NPU MMEeHoBaHUN Lenen. B cTpoke «HavanbHbIN
HOMep» — HayanbHbIN HoMep uenn. OkHO «[lMaHenb ynpaBneHusi» nokasaHo Ha Puc.
119. MNo aHanornn HacTpamBaeTca WabnoH UMeH WuH. o 3aBepLlieHnn HacTpoekK
HeobXxoauMO HaxaTb KHOMKy «[MpumeHnTb», 3aTeM KHOMKy «OK» B HWXHEN 4acTu
OKHa 1nn KHomnky «OTmMeHa» anst OoTMEHbI JENCTBUN.

Maxens ynpasnenns

@3 Obwwe O6wwme | lpaguka | Kypcopbl Wmewa | pynnbl ueneid | AsTonpoknagka

o

<& TMoaknoueHue VMEHA UEMER

Knasuatypa
Mpedukc: NET
v ¢ Pepaxtopbl

<

Yucno undp: 4 Mpumep:

[S] PepakTop VIO

HayanbHbiiA HomMep: 10 NET0001

(B} PepaxTop cxemel

[f_\ PeaakTop NocafoyHbix MecT
Pe[jakTop nnatel VIMEHA LKH
PepaxTop uepTexa Mpedukc: BUS
30 Yucno undp: 4 Mpumep:
Pepaxktop CAM
HayanbHeii Homep: 10 BUS0001
PefjakTop 0T4eToB

CpeacTtea UupoBsoro npoe...

MacTep cosganus MM

Py HoRrPHR O

SimPCB
Nnkua nepegayu

MepexogHoe oTBEPCTHE

MprmeHuTs OTmeHa

Puc. 119 OkHo «[llaHens yrpasneHusi». Hacmpolka wabroHa umeH yerel Ha

4.2.4 TepenmeHoBaHue, 06 beaMHEHUNE U pa3aeneHue ueneun

MepenmeHoBaHue uenen
M3meHeHne nmeHu uenmn ocyLecTenseTcs B okHe «llepemmeHoBaHue Lenm».
BbI30B OKHa OOCTYyNeH:

e /13 naHenn «CsonctBa» — rpynna «Lenb» — nyHkT «AmMa» — cumBon
«e**», cM. Puc. 120.
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<5 CeoitcTea [m]

NET0041 ( Mpoeogxuk )

Mouck
v Lenb
Wma [ NET0O041] —
Tun QbbluHas v
Nuct Nuct 6
Mpoekt ddBox-C1
~ JuHua
Ctunb MposogHWK
LWnpuHa 0,3
Liger Il Blue v
Tun AvHAN CnnowHas .
~ Metka
MeTka

v AononHurenbHble CEOACTBA
LobaButb Wmsa ceoicTea @
Boigenen 1 o6bekt

Puc. 120 lNepexod k
rnepeuMeHo8aHuIo uenu

e I3 KOHTEKCTHOrO MEHI0 Lenn C MOMOLLbD KoMaHnabl «[llepeMmeHoBaTb
uenb», cM. Puc. 121.

(503

\ | MepenmeHoBaThL Uensb... N

Haitu noxoxwe...
£ Moncseturs scio uens H
CrsiTb NOACBETKY CO Beex ueneit u Wik
@ MNoxasaTe B MEHeKEPe NPOeKTa

[ nNokazars npasuna

Curnanel >

UncTpymenTel >

paduka >
-i‘fﬁ Bripesars Ctrl+X
E Konwnposate Ctrl+C
Il Yaanurs Delete

[PZ Napamerpsi
€3 Hactpomka...

3> CsoiicTsa Ctrl+Enter

Puc. 121 lNepexod Kk nepeumeHo8aHUO
uernu u3 KOHMEeKCMHO20 MEHH

e [1py nomoLum ropsden knasuwn «N» (MO yMOnyaHuio).

O6bwwun Bna okHa «llepenmeHoBaHme Lenny npeacrasneH Ha Puc. 122.
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MNepenmerosarme verm X

Tekyluee uus Lenu:

ADC1

BeeavTe HO808 MMA W BLIBEpATE 13 CTIMCKa Lenelt

ADC1

Vcnonb30BaTE reHepaLMio UMeH Lenai
BbiGepuUTe MMA Lienu cnucka:
fa +5V

%o 485 A

%o 4858

%a 485_DE

%o 485 RX

%o 485.TX

%a ADCT

§a ADC2

%a ADC3

fa ADC4

%o BTEN

% BT_RXD
(©) Npumerurs eiicTave k gparmenty uenn

MpuMeHUTs AelicTave KO BCeit Len

m Omwea

Puc. 122 OkHO
«lNepeumeHosaHue yenuy

B BepxHen yacTu okHa oTobpaxaeTcsi Tekyllee Ums Lenu — none «Tekyllee
Ha3BaHWe Lenm».

B none «BBeaute HOBOe MmsA unu BbibepuTe M3 cnmcka uenen» AOCTyneH
BBO/J HOBOIO UMEHW Lenu.

lMpu yctaHoBke cnara B none «Wcnonb3oBatb reHepauuo UMeH uenemy —
nms ansa uenu dyget 3agaHo aBTOMaTUYECKM.

[na Bbibopa UMeHn yxe cyllecTBylolen uenu (T.e. odbeanHeHus uenen),
Heobxoammo BbibpaTb UMA Lenu ua cnucka. CylecTsyolme Lenu otobpaxatTcs B
BuAe cnucka B none «Bbibepute nma uenu ns cnmckar.

lNepeknoyaTenb, pacnonioXeHHbIn B HWXHEW YacTu OKHa, No3BOSsieT
M3MEHUTb UMA BCEWN LENW, YCTaHOBMB Mepeknovatenb B CTpoke «[lpumeHnTb

OenCTBMe KO BCEN Lenu» U TOSNbKO OTAeNbHOMY (pparmeHTy uenu — «l1pumeHnTb
OencTBue K pparMeHTy uenmy».

ObbveanHeHve uenen

C nomowbto okHa «llepenmeHoBaHWE LENU» BO3MOXHO OCYLLECTBMATb
obbeanHeHue Luenem cxemsil.

CywecTtByeT fBa BapuaHTa 06beanHEHNS:
e [MpuMeHNTb gencTemne K oparMeHTy Lenu.
e [lpMeHNTb OENCTBME KO BCEN LIENW.

Mpn npumeHeHUM [EenucTBUA NO MNEepeMMEHOBaHUI0 K parMeHTy uenu
BblOpaHHbIA CErMeHT NPOBOAHMKA CTaHET 4acTblo LUenu, KOTOPYy Heobxoammo
BblOpaTb B NPeAnoXXeHHOM Crucke Lenen cxemol, cM. Puc. 123.
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Tepeumerosanue yen X
Texyliee wus Lenu:

ADC1

BseauTe HOBOE VIMA MW BLIGEPVTE US CNMCKa Lenei:
485_DE

Mcnonb3oBath reHepaluio UMEH Lenei

BbiGepuUTe MMA Lienu cnucka:

fa +5V

%o 485 A

%o 4858

o 485 DE

%o 485 RX

%o 485.TX

%a ADCT

§a ADC2

%a ADC3

fa ADC4

%o BTEN

% BT_RXD
Q Npumennts pelicTeve K parmenTy Lenn

MpuMeHUTs feiicTBYE KO BCel Lenm

WN3meHnTh OTmera

Puc. 123 lNepeumeHogaHue
gpasmeHma uernu

[na Toro 4toObl NMPUMEHUTbL OEWUCTBME MO NEPEMMEHOBAHUIO LEenu Ko Bceun
uenun, Heobxoammo BbIOpaTb M3 MPEASsIOKEHHOro Chnucka uenb, ¢ KoTopon Oyaer

obbeanHeHa BbIOpaHHas uenb, U BblIbpaTb MNyHKT «[1puUMeHNTbL OEeNCTBME KO BCEWN
uenu», cMm. Puc. 124.

MNepevnmeroaarme Lerm X

Tekyluee uus Lenu:
ADC1

BeeavTe HO808 MMA W BLIBEpATE 13 CTIMCKa Lenelt

485_DE

Ncnons308ath reHepaluio UMeH Lenei
BbiGepuUTe MMA Lienu cnucka:
fa +5V
%o 485 A
%o 4858
o 485 DE
%o 485 RX
%o 485.TX
%a ADCT
§a ADC2
%a ADC3
fa ADC4
%o BTEN
% BT_RXD
TIPUMEHNTS RECTEYE K GParMenTy Lenn

On i :
(©) Npumenuts pelicteve ko scei Liemu

WN3meHnTh OTmera

Puc. 124 lNepeumeHosaHue scell
uenu

PaspeneHune uenen
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C nomouwbio okHa «llepemmeHoBaHue uenu» B Delta Design Takke MOXHO
pasgensTb Uenu, NpucoeauHAs BblbpaHHble MPOBOAHWKM K OPYrMM LensMm wunm
HasHa4as UM HOBblE MMEHA Lienen, OTMMYHbIE OT MMEIOLLMXCH Ha CXEME.

Ona Toro 4tobbl OTAENUTb MPOBOAHMK OT Lenu, Heobxoaumo ero
nepevMmeHoBaTtb, TEM CaMbiM OTMEHSIS €ro npPUHAANEeXHOCTb [aHHOW Lenu.
MpenBapuTenbHO BbIAENMB MPOBOAHUK, BbI30BUTE OKHO «[llepenmeHoBaHue Lenny.

B none «BBegute HOBoe wMS UNU BblIOEpUTe M3 CnUcKa Lenen:» MMeeTcs
BO3MOXHOCTb:

e 3a4aTb Nonb3oBaTenbCKoe MMs Ans BbIOpaHHOro NPOBOAHUKAE;

¢ //lcnonb3oBaTtb aBToreHepauuo NMeH Lenen, nocTaBuB donar
«Mcnonb3oBaTb reHepauuo UMeH uenen», cMm. Puc. 125. MNpn atom B none
«BBeguTte HOoBOE MMS UK BbIDEPUTE M3 CNKUCKa LEenen:» cuctema BbiBeaeT
Oyayuiee creHepmpoBaHHOE UMSI CO34aBaeMON LieNn, a CMCOK MMEKOLLMXCS
Ha cxeme uenen dyaeT HegocTyneH Ans Bbibopa.

MNepenMmeHoBaHne Lenu X

Tekyliee nms uenu:

ADC1

BeenvTe HOBOE MMA UNU BLIBEPUTE U3 CAICKA Lene:

8 vicronssosars rerepauwo umen Leneit

Boifepute UMs Lenu cnucka:

e ofe ofo ofe o of of of o o of of

o MNpuMeHnTL AeiicTBUE K DparMeHTy uenu

MNpuMeHnTL AeiiCTBUE KO BCENH Lenwn

W3meHuTe OTmeHa

Puc. 125 AemozeHepayus umeH

BaxHo! Ecnu B okHe OygeT BbiGpaH BapuaHT «[pMMeHnTb OEeNCTBUE KO BCEWN
uenuy», uenb He OyaeT pasgenieHa, oHa GydeT MOMHOCTLI MPUCOEOUHEHA K
Opyror HOBOM UMK yXKe UMEIOLLIENCS Ha cxeMe Lienu.

4.2.5 MaccoBoe nepeMmeHoBaHue Lenen
Bbi3oB nHCTpymMeHTa «MaccoBoe nepenmeHoBaHve Lenen» OcCyLLeCTBNSeTCH

M3 rMaBHOroO MeHK nporpammbl «MHCTpyMeHTbl» — «MaccoBoe nepevMeHoBaHue
ueneny», cm. Puc. 126.
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| WHCTpyMEHTEI
MNposepka cxems (ERC)
OBHOBNEHWE KOMMNOHEHTOE...

SimPCB

POa

O6Hosnexwre YO NopToB U3 cTaHfapToB

Brnrouuts PeXWM peoakTUpPOBaHWA WTaMna

]

MepeHyMepoBaTbh KOMNOHEHTbI
Maccosoe nepenmeHoBaHWe Lienei

NooceeTuTb

=

Mouck oGbekTos Ctrl+F

C
C

Mouck o6bexTos >
all  CratucTuka npoekTa...

& Mameputs paccToanne
aa
#+ [lepenectn M

Puc. 126 Bbizog uHcCmpymeHma u3
2/1a8H020 MEH!O rnpoepamMmmbl

BHewHun Bng okHa «MaccoBoe nepemmMmeHoBaHME Uenen» npeacraBneH Ha
Puc. 127.

MaccoBoe nepenMeHoBaHve Lenei - O X

Haiitu:

3ameHnTb Ha:

Mosuyusa: IMoban e Y4uTbIBaTE PErMCTP

Tekyuwiee uma Hoeoe uma

Wckats 8 Bnokax

OTMeHa

Puc. 127 OkHo «Maccosoe nepeumeHosaHue ueneti»

[ns maccoBoro nepeMmeHoBaHUs Lernen BbiNOMHUTE cregyowme waru:
1. B none «Hantn» BBEOUTE NCKOMbIE UMSA UITN YaCTb MMEHW LIEMNMN.

2. B none «3ameHnTb Ha» BBEAUTE HOBOE 3HAYEHME.

3. HaxxmuTe KHonky «l1ounck».

4. [Ins npyMMeHeHns HOBbIX UMEH HaXXmuTe KHorky «llepenmeHoBaTb»
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Mpumep BbINOMHEHNA NOUCKa Lienen npeacraBneH Ha Puc. 128.

MaccoBoe nepevmMeHoBaHve Lenen — m] x

Haitu: ADC

3aMeHUTL Ha: CAN

Mosuyna: TNiobas ~ Y4WTbiBaTb perucTp Mownck

HaligeHo uenei: 5

Tekyuwee uma Hosoe uma

v
ADC1 CAN1
ADC2 CAN2
ADC3 CAN3
ADC4 CAN4

v YHuBepcanbHblit Bxof (Ao 30B) / Bbixog MOSFET
OUT_ADC OUT_CAN

L] »
WckaTb & Bnokax

MNepenmeroBaTb OTtmena

Puc. 128 OmobpaxxeHue HaliOeHHbIX yerneul

OnucaHne AOCTYMHbIX NapaMeTpoB Noucka npeacTaBneHo B Tabn. 2.

Tabnuua 2 NapameTpbl noncka

HasBaHue OnucaHue
Mo3uuusi Mouck ¢ y4eTom BbIGPaAHHOrO MOMOXEHUSI MICKOMOIO 3HAYE€HUSA B MMEHU
uenw.
YuuntbiBaTb .
YunTbiBaTh NPOMNUCHBLIE U CTPOYHbIE CUMBOSbI B UMEHU Lienen.
perucTp
WckaTb B Briokax | BkrounTb NOUCK U OTOBPaXeHNe Lieneit BO BCTPOEHHbIX Briokax.

4.3 CBowcTBa WWUH

Ceonctea WKWH oOTOGpaxalTca W peaakTUpYTCAa C MNOMOLWbIO naHenm
«CsonctBa». B naHenn otobpaxaroTcsi CBOMCTBA BbIOPAHHONO CErMeHTa LUMHbI Unn

BCEW LUMHbI (BbIOOP LUMHBI U CErMEHTOB LUMHbI ONUCaH B pasgene PasmelleHve WuH
Ha cxeme).

CBoucTBa WKWHbI MPAKTUYECKN HE OTNMYarTCa OT cBOUCTB uenen. LLunHbl, Kak
M uenu, MoryT 6bITb BbiOpaHbl OTAENbHLIMKM CerMeHTamyn u uenukom. LWnHel npwm
pasMeLleHNN Ha CXeMy MMEHYKOTCS aBTomaTudeckn no wabnoHy «BUSOOON», rae
«000N» — Homep wwuHbl. MNMogpobHoe onucaHue CBOMCTB CM. B pa3gene CeouncTBa
uenen.
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Mpumeuanune! OnucaHue npouenypbl M3MEHEeHUsa LwabnoHa WMeHu
npeacTasneHo B pasgene WabnoH nmenu wenu.

OO6wwmn Bug naHenu «CBoMCTBa» LWUMH NpeacTaBneH Ha Puc. 129.

2= Csoitctea
BUS0001 ( Wuna)
Mouck
Wuka
WIMA WitHEl
Muer
MpoekT
Uenn
Uenu
Yucno ueneh

NMCLR

Nunua

BUS0001
NMwer 1

Mnara ynpasnexns

Tuns | LlkHa

MeTka

0.5
B Green ~

Cnnowxas ~

Tine | MeTKa WiHel

[ononHUTeNbHbIE CBORCTEA

Uenu

GOST
25

B Green ~

NMCLR; RY; TX; UCC_MK | @

Beigenen 1 o6wexT

Puc. 129 Ceolicmea WwuHbl

MI3aMeHeHne WMEHU LWKNHbI npuMmeHaeTcA KO BCEM cbparmeHTaM LUNHbI
OOHOBpPEMEHHO, T.e. NpUn USMEHEHUN NMEHU LLUNHa nepenMeHyeTCA LEeJTIMKOM. Ecnu
oTAenbHbIN cbparmeHT HY>XHO npencrtaBnuTb B BUAe HOBOM LUWHbI, TO €ro npunaetcd
yaoannuTtb N Ha ero Mecte pa3MeCTuUTb HOBYIO LLINHY.

MNepenmeHoBaHWe LLMHbI MPOU3BOAMTCSA CrieayoWwmnmMmn cnocobamu:

¢ B nyHkTe «/ma wnHbl» B naHenun «Csoncteay», cM. Puc. 130.
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UCC_MK

NMELR

UCC_MK

o)

<= CeoiicTea o
BUS0001 ( Lnna ) o ]
MNouck

wv WuHa
Wma wveer | BUSO001

~

~

v

Nuetr Jnet 1

MNpoekt  MnaTa ynpasneuus

Lienu
TNuHna

AononHuTensHsle CBOACTBa +

Boiaenen 1 06bekT

Puc. 130 lNepeumeHosaHue WUHbI

u3 naHenu «Ceolicmea»

e /13 KOHTEKCTHOrO MEHIO LWNHbI. [1n19 3TOro B KOHTEKCTHOM MEHIO Bbl6epl/ITe
MNYHKT «Ll,enm» n B nosiemBlwemMcs okHe «llnHa» BBeguTe HOBOE UMSI B

cTpoke «Ms LWnHbIY,

1
: HaliTn noxexwe...
T Uenn...
MOACBETHTS WiHY
CHATL NOACBETKY € WHHB!

CHATS NOACBETKY CO BCEX UeNed v Wik

Paspenenme pabouei obnacTu
f@ nNokasare 8 MeHeaxepe npoexta

VIHCTPY MeHT!

Tpaguka
% Boipesars Ctri+X

D konuposars Ctrl+C

i Ynanuts Delete
(& Mapamerpsi
3 HacTpoiky...

2% Ceoiicrea Ctri+Enter

cMm. Puc. 131.

LvHa (BUS0001)

MIMA Wikb!: BUS0001

T™n CMNUCOK

o CmewaHHbI =

Crucok

I [Ownanason

MoAknioYeHHbIE Lenu

i}

>

> & RX 1

T TX 1

¢ NMCLR 1

¥ UCC_MK 2

OWANA3OH

@
v

BuTs:

OTmeHa

Puc. 131 lNepeumeHosaHue WuHbl 8 OKHe «LliuHa»

BaxHo! Ecnu HoBOE MM$A WKMHBLI cOBNagaeT ¢ MMEHEM paHee pasMeLLEeHHOM
WKWHbI, TO NpU 3TOM npousoraeT obbeauHeHve WWH (C y4eToMm Lenewn,
BXOOAWMX B LWKWHY). byabTe BHMMAaTENbHbl — [aHHOE AEWCTBUE HErnb3s

OTMEHUTB!

¢ /13 nyHkTa «Llenny» Ha naHenu «CBonctea». [ns 9TOro HaXXMUTE Ha KHOMKY

", cMm. Puc. 132.
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%5 CsoiicTea m]
BUS0001 ( Lnna ) o3

Mouck

v

LWuHa
v Uenu
Uenn [ 3agaTb uenwm] ‘_ | «
Yucnoueneid 4
NMCLR 1[1]
RX 1[1]
™ 1011

ucc MK 2[2]

v

NvHna

~

MeTka

v

JononHuTensHble cBOWCTBA +

Boigenex 1 o6bekt

Puc. 132 Nepexod 8 okHO «LLluHa»

Ha akpaHe oTo6pasnTca OKHO peAakTUPOBAHWUSA CrMCKa Lienen, BXoaawmux B
LWMHy (nogpobHee cMm. pasgen Llenu B lwnHax).

4.4 [lononHuTesnbHble BO3MOXHOCTU Npu paboTte ¢ Lenamm

4.4.1 He3aBeplueHHbIE Lenu

Mpn pasmelieHnn Lenn Ha Cxeme OHa MOXET 3aKaH4uMBaTbCs B CBOOOAHOM
npocTpaHcTBe nucta. Takas uenb 6yaeTr HesaBeplueHHoW. YToObl pasmecTutb
OKOHYaHue uenn B CBOGOOHOM MNPOCTPAHCTBE, HYXHO HaxaTb KnaBuLly
«BBog» («Enter») wunu Bocnonb3oBaTbCA MNYHKTOM «3aBepPLUNTb» KOHTEKCTHOrO
MEHIO.

OkoH4YaHMe He3aBepLleHHOW uenn B CBOOOAHOM MNPOCTPAHCTBE CXEMbI

obo3HavyaeTca CUMBOJSIOM D cMm. Puc. 133. 3eneHbin KBagpaT ykasblBaeT, 4TO
AaHHasa TodKa OOCTYMNHa ONsl ANEeKTPUYECKOro NnoAKMoYeHnsa (MOAKMIOYEHNA K 3TON
TOYKE HOBOM LIENWN UITN KOMMOHEHTA).

ADCL ADCL
[ i (117 NETOOK! _

Puc. 133 HezasepuweHHas uernb

CsobogHOe OKOH4YaHWe Uuenu MOXHO nepemewatb no cxeme. [lpu aTtom
cBOBOHbIN KOHeL, Lienn MoxeT BbiTb NOAKMNIoYEH K Apyron uenu (cMm. Puc. 134) nnum k
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BbIBOAY KOMMOHeHTa (CM. pasgen PasmelleHue paauofetany Ha CyLIECTBYIOLLYIO
uenb).

Ssscesest i
e - —F g B

Puc. 134 NodknoyYeHusi ca0600H020 OKOHYaHUS rpoeoOHUKa K dpyaol uernu

4.4.2 MopTbl

CB0OOOHOE OKOHYaHME He3aBEepLUEHHOW LenM MOXeT 3akaH4YMBaTbCs
NopTOM.

CoegnHuTenbHble  MOPTbl  UCMOMNL3YKOTCA ANA  CO3[4aHUs  NOTMYECKUX
COeANHEHNA BMECTO HENOCPeaCTBEHHOrO MOCTPOEHUS COEAUHUTENbHBLIX JUHUN.
Takve nopTbl MCMONL3YTCA B TeX Cnyyasx, Korga rnpoBefeHue COeOUHUTENbHbIX
AMHUA  NMBO  NPUHUMNWANBHO HEBO3MOXHO (B CNyvasx COeAVHEHUR Mexay
KOMMOHEHTaMW, pPacnofioXEeHHbIMXU Ha pasHbiX nuctax J3), nMbo neperpyxaeT
YepTeX AMEKTPUYECKON CXEMBI.

CunoBble nopTbl UCMONb3YHOTCA A4 NOAKItO4YeHUA BbiIBOOAOB KOMMOHEHTOB
CXeMbl K Liendam 3emMmimnm n nntaHma.

[MopT MOXeT BbINOMHATL cneytowime PyHKUUN:

e YKasblBaTb Ha NpoaosrkeHne uenn 6e3 siBHOro obo3HayeHus (nepexoq w3
OZHOW TOYKM CXeMbl B APYryH0), KaK B npefenax ogHOro nimcra, Tak u mexay
niuctaMmn — cCoeanHUTENbHbIV MOPT,;

e OG03Ha4YaTb TOYKM 3a3eMMEHNA UNN NOOKIHOYEHNS K UCTOYHUKY NUTaAHNA —
CUII0BOW NOPT.

4.4.21 CwunoBble NOPTbI

[nsa pasmeLleHnsi CUNoBOro nopTa Ha CXeMe:

1. Bblgenute cumBon cBOOOAHONO OKOHYaHUA Lienu LWenvykom Mbiwimn, cM. Puc.
135.
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%5 CeoicTea (]
......
NET0O14 ( Nopr ) o
Moucik [
~ Uensb L
Wma uenn [ NET0014] a J‘
MeTka uenu -
p— . Teker [
CTuns TexcTa | MeTka wenu ~
Pasmep wpudta | 2 Iq
—— i
— User | [ Blue v
-
~ CTunb )

Wpudt  GOST

Boigenes 1 oGbexT

Puc. 135 Cumeon ce60600HO20 OKOHYaHUSI
He3aseplieHHoU uenu

2. Bbl30oBUTE KOHTEKCTHOE MeH [nOnsi cBOOOOHOrO OKOHYaHMst Lenu U
Bblbepute komaHgy «PasamectuTtb cunoson nopt», cM. Puc. 136.

HaiTn noxoxue...

o Pa3MecTUTs COELUHUTENLHBIA NOPT...
L Pa3MecTHTL CMNOSOR NOpT. :]
Pasnenenune paboyen obnactu >

WHCTPYMEHTI > S
Mpaduka > )l
—— . Buipesats Ctri+X

Konuposars Ctrl+C

Il Yaanute Delete |

ﬂ NapameTpbl

HacTpoitku...

W &

Ceohcrea Ctri+Enter

Puc. 136 KoHmekcmHoe meHto Orisi
c80600H020 OKOHYaHUs uenu

Bbi3oB uHCTpymMeHTa «Pa3mecTuTb CUITIOBOW MNOPT» TaKke [AOCTYyNneH Ha
naHenu nHcTpymeHToB «Cxemar, cMm. Puc. 137.

Cxema x
T L EFEXTo=2>8 6% 0 W

PazmecTuTs cUNosol NopT

Puc. 137 lNaHenb uHcmpymeHmos « Cxema
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3. Ha skpaHe oTtobpa3sutca okHo «PasmectuTtb cunosou nopt», cM. Puc. 138.

Pa3MecTuTs cHNOBo# NopT

¥I0 nopra:

VCC (Mutanue) ~

VIMS LIEMIA
Q) Baars uma ueny ua nopta
BasTb UMA LieNk 13 CxeMbl

3apaTs WA Leny

© Nepeunenosars Tonsko YacTs Lenu

MepeMteHoBaTh 5O Liemb

TopRYa KNasuLa

Puc. 138 OkHO «Paamecmums cunogol nopmsy

B neBon yacTu okHa pacnonoxeHbl AOCTYMHbIe HACTPOWMKW NopTa, B NpaBoun
yactTn — obnacTb NnpeagBapuTeEnbHOro NPocMoTpa.

4. C noMOLLbIO BblNagalroWero Crucka, pacrofioXXEeHHOro B BEPXHEW 4acTu

OokHa, Bblbepute YO nopta M3 uncna 3agaHHbIX B CTaHgapTtax, cM. Puc.
139.

¥IO nopra:

GND (3emng) v

GND (3emns)

GND (Kopnyc)

GNDA (AHanorosas 3emas)
VCC (NMuTanwe)

VCC2 (MuTanue)

Puc. 139 Beibop YO nopma

5. I'IpM nogkn4eHnn nopta K uenn BO3MOXHbl TP BapuvaHTa Ha3HaYeHUA

UMeHn uenn, BbIBOp BapuaHTa OCyLEeCTBASeTCA C  MOMOLbIO
nepeksntoyatens B none «Mms uenn» (Puc. 140):

WUMA LIENK
o B3ATs umA uenu u3 nopTta
B3ATb MMA LEenn U3 cxembl

3a0aTs MMA Lenu

Puc. 140 Bbibop criocoba
UMeHosaHusi
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e «B3atb numa uenu n3 nopTta» — And uenu 6y,u,eT 3aaHO UMA NMopTa,

e «B3aTb UMA Lenn 13 Cxembl» — Has3BaHue nopTta 6yﬂ,eT COOTBETCTBOBATb
MMeHn uenu,

e «3agaTtb M4 Lenu» — Anga uenu n nopta dyaet 3agaHo HoBoe nmsA. Hosoe
UMSA 3agaeTcd B None nog nepeknodaTenem.

BaxHo! I'IpM Bbl60pe MMEHN Lienn n3 MMeHn nopta uernb CTaHOBUTCA UeEnbio
nATaHnA (nop,po6Hee CM. pasgern Llenn B MmeHemxepe I'IDOGKTa).

6. Ecnn uenb COCTOUT M3 HECKOSTbKMX hparMeHTOB U MOpPT pasMellaeTcs Ha
OAOHOM M3 cBOOOAHbLIX OKOHYAHUIN, TO B OKHe «PasmecTtuTb CMnoBon nopT»
OyayT OOCTYMHbI HACTPONKN NepenmeHoBaHus uenu (Puc. 141):

o MepeMMeHoBaTE TONBKO YACTh LEnU

MepeMMeHoBaTE BCHO LUenk
Puc. 141 Hacmpoliku

nepeumeHoegaHus uernu

e «lMepenmmeHoBaTb TONbKO 4acTb LEMU» — MNeperMeHoBaH OyaeT TOmbKo
dparmMeHT Lenu, Ha KOTOPOM pasMelLiaeTcs NopT;

e «lMepenmeHoBaTb BCIO Lenb» — OyayT nepevMeHoBaHbl BCe (hparMeHThbl
uenu.

7. Mpn HeobxoammocTn ans kaxgoro YO cunoBoro noprta MOXeET ObiTb
Ha3Ha4yeHa ropsyas knasuwa, cm. Puc. 142.

MopAYas KNABMWaE: Shift+N

Puc. 142 HasHa4yeHue 2opsiyeli

4.4.2.2 CoeauHuUTernbHbIe NOPTbI

Ons pa3melleHnAa coeaMHUTESTIbHOIo nopTa Ha CXeMe:

1. Bblgenute cumBon cBOOOAHOrO OKOHYaHUSA Lienu, BbI3OBUTE KOHTEKCTHOE
MEHI0 N BblibepuTe KomaHay «Pas3mMecTuTb COeOUHWUTENbHLIN MOPT», CM.
Puc. 143.
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IR

Hairu noxoxue
Pa3sMecT1Ts COEANHNTENLHLIA NOPT.

Pa3aMecTuTs CMNOBOR NOPT... D

Pasgenenue pabouen obnactu b

o ¥

HHCTpyMEHTbI b C
Mpadwnka I
% Buipesars Crrl+X
T @ KonuposaTte Ctri+C
: @ Yaanuts Delete -
ﬂ, NapameTpsl

S} HacTpoiku.

= CeoMcTea Ctrl+Enter

Puc. 143 KoHmekcmHoe meHo 0risi
c80600H020 OKOHYaHus uenu

2. Ha akpaHe oTobpasntcs okHO «Pa3MecTuTb COeAUHUTESbHLIM NOPT», CM.

Puc. 144.
PasmecTuTb CoeauHNTENbHbIA NOPT X
YO nopTa:
MexnwcToson ~

O rieozce noncaionere D—)) {NetName}

MoakMoYuTbL K NOpTY

“ OTMEHa

Puc. 144 OkHo «Pasmecmums
coeOuHUMeEIbHbIU Mopm»

Bbi3oB MHCTpyMeHTa «Pa3mecTuTb coeMHUTESbHBIN MOPT» Takke AOCTyneH
Ha naHenu NHCTpymeHToB «Cxema», cM. Puc. 145.

Cxema x
Ffl X S | R

PasMecTUTs COBAMHUTENEHEIR nopt

Puc. 145 NaHens uHcmpymeHmos «Cxemax

B neBon 4yactn okHa pacnofnoxeHbl OOCTYMHbIE HACTPOWKM NopTa, B NnpasBou
yactn — obnactb NnpeagBapuUTENbLHOro NPOCMOoTpA.

3. C nomouwpbio BbiNagaroLero crnvcka, pacrofioXXeHHOr0 B BEPXHEN 4acTu
OKHa, BblOMpaeTcsa Tmn n, cootBeTcTBEHHO, YO nopTta n3 yncna 3agaHHbIX
B cTaHgapTtax, cMm. Puc. 146.
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%

YIO nopra:

MexnucToBomn v
MexnucToBoi

BHyTpunucTosoi

Puc. 146 Bbibop YO
nopma

4. C nomollbto 4ek-0okcoB «llepBoe noakntoyeHne» wn «llogknountb K
nopTy» Bblbepute npegnoytutensHoe noaknodeHune (Puc. 147):

e «[lMepBoe noaknoyeHne» — NopTy ByaeT NPUCBOEHO UMS LIEMM, K KOTOPOWN OH
noaknoYaeTcs;

e «[logknounTb K NOPTY» — MOpTy OydeT NPUCBOEHO MMS BblIOpaHHOIo
cyLlecTBytoLLEero nopra.

MNepBoe NoAKMOYeEHWE

O nNoakniounTs k nopty

| 485_A v |

485_A

485_B I
ADC1

BT_RXD

BT_TXD

EN_OUT2_R

EN_OUT3

Puc. 147 lNodknro4yeHue K
nopmy

Ecnn pna pasmeweHns coeanHUTENbHOro nopTa WCMNONb3oBaHa NaHenb
MHCTPYMEHTOB «Cxema» Unn koMaHga KOHTEKCTHOro MeHK «/HCTPYMEHTbI», OKHO
«Pasmectutb coegmHMTEnNbHBIV NOPTY» ByaeT uMeTh creaytowmmn sBua, cM. Puc. 148.
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PasMecTuTb CoefUHUTENLHLIA NOpT — O x

YIo nopra:

| MexnncTozoi ~

MA LIENK

MC: H) {NetName}

Puc. 148 OkHo «Pa3amecmumb coeQuHUMEsIbHbIU ropm»

3pecb ocywectBndetcsa Bblbop YIO coegumHuTenbHOro nopta, BbIGOP
cnocoba MMEHOBaHUS, a Takke CyLleCTBYeT BO3MOXHOCTb Ha3Ha4YeHusi ropsiyemn
knasuwmn gna kaxgoro YO nopra.

Mpn pasmelleHnn nopToB OAHOW LENM Ha pasHblX JIUCTax CXeMbl HOMepa
nncToB ByayT nepedncrneHsbl paaomM ¢ HaMMeHoBaHMEM NopTa, cM. Puc. 149.

D02

— o o T 4)} SPI_ACS (13
— 2w - Stk 4)) SPI_SCK 13
— oo S| 4)) SPIMOSI {1, 3
—vss 50— sPrmiso 1. 3

SST25VFO16B-T75-4I1-S2AF

Puc. 149 YkaszaHue nucmos cxembl

Ecnn xe nucTbl cxembl pa3butbl Ha 30HbI (NOgpoGHOEe onucaHue paboTbl C
30HaMn cMm. PasbueHve Ha 30HbI), TO popma 3anucu BygeT umeTb creayoLmn
dopmart (Puc. 150):

e 01151 BHYTPUITMCTOBbIX MOPTOB K UMEHN Lienu gobaBnsaeTcsa ykasaHue 30H(bl),
roe NpucyTcTByeT ogHOMMEHHLIN nopT, Hanpumep, CAN_H (D3);

e OAN11 MEXNIMCTOBbLIX MOPTOB K MMEHW LEenu n Homepy nucta gobaenseTcs
yKkasaHue 30H(bl), rae npucyTtcteyeT ogHoumeHHbIn nopT, NET004 (1, A2; 3,
F5).
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003 )
CAN.TXD (1. A2 3 Fs) {f———x0 iy a2 {{cano
CAN_RXD {1, A2, 3, F5) {f———rx0 o {{can o3
| ~ g
CANSTB (1,42, 3 F5) {f——— 578
ey < | R9 RN
" ; I 100 100
GND SPLIT p==
(22 TIATOLOT (24 (25
— 01MK 560 560
258 508 0B

Puc. 150 Yka3aHue niucmoe cxembl U 30H pacrionoXeHusi rnopmos

4.4.3 N3meHeHMe UMEeHMU Lenu nNpu noaknyYeHun K Apyrom uenwm

Mpwn rpacdmyeckoMm coeguMHEeHUU ABYX Lenen npoucxoauT mx obbeauHeHue.
Ha askpaHe oTobpasutcsa okHO «O6beaMHeHne ueneny», B KOTOPOM Heobxoammo
BblOpaTb BapMaHT MMeHOBaHUA uenn, cM. Puc. 151.

ObbeanHeHne Lenen = (m] X

ObbveanHerne yenen [NET0041] u [NET0042]
3aQaiiTe HOBOE MMSA LENu:
Q NET0041

NET0042

Opyroe:

“ Ormena

Puc. 151 OkHo
«ObbeduHeHue ueneti»

Hanpumep, kak nokasaHo Ha pucyHke, uenb «NETO0041» coeamHseTcs C
dparmeHToMm uenn «ADC1», npu atom cparmeHT uenun «NET0041», Kk koTOpomy
OCYyLLECTBUNOCH NOAKM4YeHNe, cTan YacTbto uenm « ADC1», cm. Puc. 152.

DA1 DA1

_j\TS\A NETOO41 ] DA2 _21\115\ L ADOT DAZ
DA301 DA301

B<d ERRRRNN = DA302 S LR ERaanS DA302

Puc. 152 NameHeHue umeH rpu coeduHeHUU yerneu

yka3aHo Ha pwucyHke Bbile NET0041), a BTOpas - nonb3oBaTtesnbckoe (Kak

ij BaxHo! Npun coeanHeHun uenen, ogHa N3 KOTOPbIX UMEET CUCTEMHOE MMS (Kak
nokasaHo Ha pucyHke ADC1), npMopuTeT Npu M3MEHEHUN UMEHU LeNn B Xo4e
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ee noAknyeHna K Apyron uenn OyaeT oTaaH uenu C nornb3oBaTenbCKUM
UMEHEM.

4.4.4 NvudpdepeHumanbHbIe Napbl

OudbpbepeHumanbHbin - curHan —  cnocob  anekTpuyeckon nepefayv
MHOpMaUUKn ¢ NOMOLLLIO ABYX NpoTMBOda3sHbIX curHanos. B cucteme Delta Design
anpdpepeHumanbHaa napa obo3HavaeTcs kak «guddnapa» M 3agaeTcsa napow
uenen, MeHa KoTopbIx pasnuyatotcsa cypdmkcamm. OBbIYHO 3TO «-» K «+» nnun «N»
n «P», HO ponyckawTca W Apyrme BapuwaHTbl nap cydduKcoB, HacTpauBaemble
nonb3oBartenem.

[na cosgaHna ns asyx uenen guddnaps!:

1. Bolgenute Ha 3nekTpuyYeckon cxeme MNpoekTa nepsByr U3 OBYX uernen u
BbI30BUTE KOHTEKCTHOE MEHIO.

2. Bbibepute uHCTpyMeHT «llepeumeHoBaTb UenNb» WAW BOCMOMb3YUTECH
ropsyen Knasuwen, MNo YMOMYaHWi A9 OaHHOro [OeWcTBus 3ajaHa
knasuwa «N», cm. Puc. 153.

USB_SSTX_P
USB_SSTX_N

USB D P MepenMeHOBaTL UeNb... N

Haiitv noxoxwe...

=) |u:z éoo écn
—_— o ~J \¥al

USBLON NETOOL &

£ ToaceetvTs BCHO Lenb H

CHATb NOACBETKY CO BCeX Liened v WuH

80 &) [Mokaszats B MeHeaXepe NpoekTa

AGND_USBIV1

[Z Nokazame npaeuna

AGND_USB1V1 CrrHans! N

86 WHCTpyMeHTbI >

AGND_USBV1

Ipaduka >

AGNDJJSB"W JL Boipesath Ctrl+X

AGND_USB3V3 '_ Konwpoears e
[

92 Ill BcraenTe Ctrl+V

|
Puc. 153 Bbizoe uHcmpymeHma «[lepeumeHosams yerb»

AGND_USB3V3

Yaanuto Delete
(o ¥}

3. B okHe «[lepemmeHoBaHue uenu» B none «BBegute HOBOE UMA unn
Bblbepute M3 cnucka uenen» BBegUTE UMSA C cypdukcom «+» nnu
«_P» (coxpaHeHHble B cucteme B OkHe «[laHenb ynpaBneHus» cypguKchbl
ans gopmmupoBaHusa guddnapbl) B KOHUE UMEHN, cM. Puc. 154.
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!,
-

Maxens ynpasnenns

@& 06wme

<& TMoaknoueHue

[ Knaswatypa

v ¢ Pepaxtopbl

[

HYyEHEoOoRE O

Pepaktop YIO

PepnakTop cxemel

PefaKTop NocafoyHsIx MecT
PepakTop nnatsl

PefakTop HepTexa

3D

Pepaktop CAM

PepakTop 0THETOB

CpeacTtea UupoBsoro npoe...

MacTtep cozgaHma MM
SimPCB
JTnHua nepepaqun

MepexoaHoe oTeepcTUe

Mepeunerosate Lem

Tekyluee uus Lenu:

NET0042

BeeavTe HO808 MMA W BLIBEpATE 13 CTIMCKa Lenelt

DP+

Wcnons308aTk reHepaLmio UMeH Lienei

BuiBepuTe UMA Len cnucka:

NpUMeHUTL AeiiCTBUE K pparMeHTy Lenn

O Npumennts pelicTave ko scei Leny

WN3meHnTh

OTmera

Puc. 154 lNepeumeHosaHue nepsol
uenu dns cos0aHusi Ougpghnapsbi

O6wwme | paguka | Kypcopbl | Mmexa
AOVNGGEPEHLMANBHLIE MAPLI

ABTOMATUYECKOE CO3faHME
Cyddukchl ansa GopMUpoBaHWA auddnapb:

=k N,_P;

CUIHANBHBLIE LLEEMW

ABTOMaTUYECKOE CO3faHue

CemeiicTsa (npedukcel) AnA QOPMUPOBAHUA Lenu:

RCL

pynnbl uenei

ABTONpPOKNaaka

o]

NprmeHUTs

CoBeT! lNpeaBapuTtenbHas HacTporika cyddurkca ona auddepeHumnansHom napsbl
OCYLLECTBAETCA B HaAcTponkax cuctembl. [lepenaute B pasgesnt rnmaBHOrO MeEHH
«Pann» — «Hactponkn» — «laHenb ynpaBneHus» — «Pepaktop cxembl» —
«pynnbl uenen» — «Cyddukebl ana dopmmpoBanus anddnapel», cm. Puc. 155.

OtmeHa

Puc. 155 lNaxens ynpasneHusi. Hacmpolku cyggpukcos 0r1si popmuposaHusi

ougpgpnap
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4. Haxmute KHomnky «/3MeHUTb» Ans NpUMEHEHUs NeperMeHoBaHUs.

5. Bblgenute Ha anekTpuyeckon cxeme NpoekTa BTOPYH Lenb ANA co3faHuA
anddnapbl, BblbepuTe B KOHTEKCTHOM MeEHK nNyHKT «[llepeMmeHoBaTb
Luenby.

6. B okHe «[lepenmeHoBaHue uenu» B none «BBegute HOBOE MMS UMK
BblbepuTe M3 cnucka uenen» BBEAUTE UMsS BTOPOM UENU, UOEHTUYHOE
nepeou uenu c cypdumkcom «-» unm «Name_N» B KOHUE UMeEHU, cM. Puc.
156.

MepenMeHoBaHKne Lenu X

Tekyliee UMs Lenu:

NET0044

BBeawTe HOBOE MMA UNW BLIGEPUTE U3 CACKA Lienei:

DP- X

Wcnons308aTs reHepau o UMeH Lened

BoibepuTte nMa LenK cnucka:

o MpyMeHUTE ASCTBME KO BCER Lenu

W3meHuTs OTmeHa

Puc. 156 lNepeumeHosaHue emopoli
uenu 0551 co30aHus dughghriapsbi
7. Haxkmute KHOMKy «M3MeHUTb» aAna npuMeHeHnsa nepenMeHoBaHNS.

B naHenn «MeHemkep npoekTa» oTobpasutcs mMHpopmaumsa O Co3aaHHOMU
anddpnape (nogpobHee cm. pasgen MeHemxep npoekta), cm. Puc. 157.
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%’@ MeHepxep npoekTa 0O x

& S ST e
r 3{} KomnoHeHTb! %o Uenn g KM wnno

Mouck
> Bce uenu
> ﬁ Lenwn nutakua
WnHbl

Knaccel uenei

ooom

AnddepeHunancHole napel

~ 3= DP.DP
T, DP+(1)
i, DP-(1)
> &] CurHaneHbIe Lenu
> B3 Bnoku

> &] [pynnbl BolpaBHWBAHWA

~

Puc. 157 OmobpaxeHue co3daHHoU
Ougbpnapsi 8 naHenu «MeHedxep
rnpoekma»

Ona cdopmupoBaHma curHanbHow uenu (nogpobHee cm. pasgen CosgaHve
curHana Ha 3MeKTpUYeCcKor CXeme) U KOPPEKTHOW nepedayn curHanos Heobxoanmo
onpeaenuTb HanpasrieHne curHanoB anddnapsl.

[lna onpegeneHna HanpasneHnsa curHanoB guddnapsi:

1. Bolgenute Ha 9nNekTpuyeckoM CXeMe KOHTaKT 3JreMeHTa Hadana
(«AcTouHMK» ) nepson Lenun guddnapsbl.

2. B okHe «CBonctBa» — «BbiBog» — «Tun» Bbibepute Tnn koHTakta Output,
cm. Puc. 158.
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d 81 o
USB_SSRX_P = % CeoficTea 8]
d 83
USB_SSRX_N Konm D1:90 (USB_D_P) ( KontaxT )
usa_ssTx_p 5 A Mo
d 87 2 -
UbB_SSTX_N — = 2 Otobpaxats ...
3 3 OTobpaxaThk H...

91 [ | CumBON BbIBOAA RightStatic v

USB_D_N
\ Fpynna
A Tun Output o
6

AGND_use1v1 {22 &

82 7 3anepxka (Hc) Unknown

— 7

AGND_USBIV1 o 8 _ Mpumesarie Input
AGND_USBV1 SR comoanne | OUpL
AGND_USB1V1 88 2 9 Bidirectional

89 10 ™ Mopxmonesun OpenCollector
AGND_USE3V3 W oo MW e

97 | M OpenEmitter
AGND_USB3V3 I|| — n MimeHosakne Passive
AGND_Usa3v3 [ V1A Vvt uni Pawer

Boig ThreeState

Puc. 158 OnpedeneHue muna KoHmakma anemeHma ougbgbriapHoul
3. Boigenute Ha 93nekTpUYecKonM CXeme MNpoeKkTa KOHTaKT 3neMeHTa
OKOH4YaHus («MpnemMHuK») nepeon Lenu anddnapsl.

4. B okHe «CponcTtBa» — «BbiBog» — «Tuny» BblibepuTe TN KOHTaKTa Input,
cMm. Puc. 159.

d gL [ I L[ 1l 1Ll Irrrrrri
USB_SSRX_P = %5 CeoficTea o
d 83
USB_SSRX_N [ Koum X1:3 (3) ( Kowraxr)
usB_ssTx P |2 A o
d 87 2 -
USB_SSTX_N — - ? OTobpaxathb ...
ul S
USB_D_P el i 3 OTobpaxats H...
USB.D.N 91 4 CumMBon BbiBOAA RightStatic ~
5 Tpynna
— 5
Tun Input ~
g usp1vi 22 <1
87 7 3agepxka (Hc) Unknown
AGND_USBIV — 1
8 8 Mpumedanue Input
AGND_USBIVI =8 domene | OUBL
AGND_USB1V1 88 2 g9 Bidirectional
89 ] v Moakniouenna OpenCollector
AGND_USB3V3 EVETIRTES i e
92 I 1 OpenEmitter
AGND_USB3V3 I|| —~ Wmenosanne .. | passive
AGND_USB3V3 814—’ WVIA Wms uenu Power
Bwig [hreeState

Puc. 159 OnpedeneHue muna KoHmakma anemeHma oughgbrniapHoU yenu

5. BbinonHute gencteud n.n. 1- 4 anga sTopou uenun anddnapsbl.

B pesynbTaTe BbINOMHEHMS 3TUX AeNCTBUA OyayT onpeaeneHbl HanpaBneHus
curHanos auddnapbl oT «cTouHUKa» K «puemMHmnKy».
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4.4.5 Co3pgaHue curHana Ha 3neKTpm4Yeckom cxeme

B CAIP Delta Design TepmnHoM cueHan obo3HayaeTcss nyTb CUrHana ot
MCTOYHMKA K NPUEMHUKY. 3aJaeTcsd nocnenoBaTesfibHOCTbI0 MUH-Nap (CoeanHeHun
nap KOHTaKToB).

Llenb, kKoTopas coOepXutT unv noTeHuuanbHO MOXeT cogepXaTb CurHanbl
Ha3blBaeTCA CUrHanbHOM Lenbio. B curHanbHOWM uenu AOofmKeH ObiTb TONbKO OAWMH
MCTOYHUK CUrHana v OAnH UM HECKOJSTbKO NPUEMHMKOB cuUrHana.

[MoHAaTMe curHana kpanHe BaXXHO AN aBTOMaTtmMsauum npoBeneHUss TPeKoB OT
KN wnctouHnka curHana go KM npuémHuka curHana. OT ou3nMyeckon OMnHbL 3TUX
TPEKOB 3aBUCUT BPEMS MPOXOXAEHWUS CUrHana, nogpobHee cMm. «BbipaBHMBaHME
OJIVH MPOBOAHWUKOBY.

B cucteme Delta Design cywecTtByeT ABa pexuma co3gaHus curHana:
® PYYHOWN pexnm;
e aBTOMATUYECKNN PEXUM.

Co3aaHue curHana B py4HOM peXumMe Ha 3NeKTpu4eckom cxeme

1. na co3gaHus curHana Ha 3feKTPUYecKon cxeme MpoekTa Bblaenurte
NPOBOAHUK UMW KOHTAKT KOMMOHEHTA.

2. N3 KOHTEKCTHOro MeHto Bblibepute «CurHanbl» — «Co3gaTtb CUrHany, Cm.
Puc. 160.

Nann_oa [ OTknouNTL BBIBOA(bI)
e -

NAND1 D02 = HaiiTu noxoxue...
HANDIDO3 |

T

NAND CHANNEL 1

NANDLDAS | E'@ [NokazaTe B MEHE[Xepe NPoeKTa

NAND1DOs &

NAND1_DQ? &

< pl HMHCTpyMeHTbI > 0\3 Cosgate curean
|

CurHans > &8 Mepeity K cUrHansHon Lenu

Ipaduka >

@, MapameTpbl
[{D HacTtpoiiku...

== CsoiicTea Ctrl+Enter

Puc. 160 lNepexod k co3daHuro cueHara

YyCNOBMIO  OMpefdeneHns CUrHambHOW uenu  (Hanpumep,  BblOENeHHbIN
NPOBOAHMK/KOHTAKT MOAKMHOYEH K MCTOYMHMKY NUTaHWS), NyHKT «CurHanbi» B

@ MpumeyaHue! MNpu BblaeNneHUN NPOBOAHMKA/KOHTAKTA, HE YAOBETBOPSIOLLErO
KOHTEKCTHOM MEHI0 He oTobparkaeTcs.
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3. B okHe «CwurHanbHas uenb» B cnucke «Llenn, Bxoasime B CUrHambHYHO
uenb» oTtobpakaetcs npegonpeaeneHHas uenbs, cMm. Puc. 161.

CurHansHas uenb x
HaseaHue curHansHoi uenu

JocTynHble uenu Llenn, Bxogsume B CUTHANBHYKO LE...
% CHO_ALE *§a CH1_DQ.O

%o CHO_CLE

*% CHO_DQS

%2 CHO_NCEO

*%a CHO_NCE1

*fa CHO_NRE

“ OTMEHa

Puc. 161 OkHo «CuzHarnbHas uerb»

B none «HasBaHue curHanbHOW UEenu» YyKaXuTe HasBaHMe Ha3HayYaemoun
CUrHanbHOW uenu.

B cnucke «[locTynHble uenu» oToOpaXkalTCA BCe LENU 3NeKTPUYecKomn
CXEeMbl NPOEKTa, Kpome npeaonpeaeneHHON.

Mpn HeobXoAMMOCTM NIEBOWN KHOMKOW MbILUW BbiAenute Heobxoanmbie Lenu u
C TMOMOLLBI KHOMOK nepeMeLleHna mexagy obnactaMmum ChMcKoB MNepeHecuTe
BblOaenexHHble uenu, cMm. Puc. 162.

CurHansHas uenb x

HaseaHue curHansHoi uenu

DQO_0

JocTynHele uenn Llenn, BXOASLLME B CHTHANBHYIO LIE...

|D§n CHO_ALE fa CHO_DQO

%o CHO_CLE
>>
ko CHO_NCEO

<<

*%a CHO_NCE1

%0 CHO_NRE

fa CHO_NWE

“ OTMEHa

Puc. 162 lNepemeweHue uenel mexady cruckamu
«[ocmynHbie yenu» u «Lenu, exodsujue 8 cugHabHy0

MpumeyvaHue! Npn ogHOBPEMEHHOM HaXXaTUWN FIEBON KHOMKN MbILLWN U KNaBULLIK
«Ctrl» MOXHO BblgenUTb HECKOMbKO NO3ULUIA CrUCKA.
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4. Haxmute kHornky «OK».

5. B okHe «PepakTtop curHanoB» AN KOHTAKTOB, BXOASALWMX B OTOOpaHHbIe
uenu, onpeaenure NCTOYHUK MU NPUEMHUK curHana, cm. Puc. 163.

PepakTop cUrHanos X

&8 CurHanbHan Lens

DQO0.0
MoKasblBaTh KOMNOHEHTBI D.DS »
MoKasbiBaTk Lenu CHO_DQO .

KowTakTbl Curnans

Tun koHTakTa LUens

v (@ o1
o— DI1.34(NANDO.D... = Unknown CHO.DQ 0
v [E] Dsi
o— DSTK2(DQO.1) Unknown CHO.DQ 0
KowTakT 1 (McToOYHMK) KoHTakT 2 (npuémHunk)
@ 3aMEHMWTL KOHTaKT @ 3aMEHWUTb KOHTaKT 2 CosgaTte curHan
D1.34(NANDO_DQO) X DS1.K2(DQO 1) x

“ OTMEHa

Puc. 163 OnpedeneHue ucmo4HUKa U rpueMHUKa cuzHana 07151 KOHMakmos,
exo0suux 8 omobpaHHsie yenu

B none «CurHanbHas uenb» oTobpakaeTcs HasBaHWe curHanbHou uenu 6es
npaBa peaakTUpoBaHMUA.

B nonax «[MokasbiBaTb KOMMOHEHTLI» U «[TokasbiBaTb Lienn» oTobpakalTcs
KOMIMOHEHTbI M LIenn BbIOpaHHOW CUrHanbHOWM Lenu ¢ BO3MOXHOCTBIO OTCOPTMPOBAaTb
JaHHbIE MO KOMMOHEHTaM UMK Lensm.

B obnactn «KoHTakTbl» OTOOpa)kaeTcs CrnMCOK [AOCTYMHbIX KOHTaKTOB
BbIOPAHHOW CUrHanbHOM LIEMM C YY4ETOM OTCOPTUPOBAHHLIX AAHHbIX, YKa3aHHbIX B
nonax «MokasbiBaTb KOMMNOHEHTbI» U «[Moka3biBaTb LiEenu».

B obnactm «CurHanbi» oTobpaxaeTcs CnMcok CcOPMMPOBAHHLIX nap
MCTOYHMKA N NPUEeMHMKA CUrHana, npuvHagnexaiumx ogHon uenu. lNapa nctovHmka m
NPUEMHUKa curHana opmupyeTcsi ¢ NOMOLLBI KHOMOK «[lo6aBuUTb KOHTaKT 1» wn
«[Jo6aBnTb KOHTAKT 2». lNMpn Haxatum kHomnku «[Job6aBuTb koHTAKT N» B obnactu
«KoHTakT N» 3anonHsetcsa paboyee none BbIGpaHHBIM KOHTAKTOM.

MpumeyaHue! Ecnn pabouee none obnactn «KoHTtakt N» 3anonHeHO, TO npwu
dhopmupoBaHUN curHana otobpaxaeTcs KHornka «3aMeHUTb KOHTaKT N».

6. Mo 3aBepLleHnn HaxmuTe kHonky «CosaaTb curHan», cm. Puc. 164.
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PE‘,D,&KTO[J CWUrHanos

&b CurHanbHas Lens

Co3naTte curHan

DQO.0
MoKa3blBaTb KOMNOHEHTBI D:DS
MokasblBaTh Lenu CHO_DQ_0
KoHTakTbl Curnans!
Tun kKoHTakTa LUenb
v D1
o— D1.34(NANDQ.D... = Unknown CHO_.DQ 0
~ DSs1
o— DSLK2(DQO.1) Unknown CHO DQ 0
KouTakT 1 (MCTOYHMUK) KoHTakT 2 (npuémHuk)
® 3ameHuTs KoHTaKT 1 ® 3aMeHuTb KoHTaKT 2
D1.34(NANDO_DQO) x DS1.K2(DQO 1) x

OTMeHa

Puc. 164 ®opmuposaHue napbl UCMOYHUKa U NpUueMHUKa cugHarna

7. Haxxmute kHonky «OK».

8. Co3gaHHbI cuUrHan unuM cosfaHHble curHanbl OyayT oTobpaxaTbCcsa B
cocTaBe curHarnbHou uenun B naHenun «MeHemxep npoekta» — «Lenny —

«CwurHanbHble uenm» — «CurHansl», cM. Puc. 165.

%@ MeHepnep npoekTa O x

1) cColR
¥ | 1F Komrowewrsi | T, Uenu £ KMuno

Mouck

Bce uenu
Lenn nuTaHna

LmHel

oomm

(W

Knacchl uenei

OuddepeHunansHble naps

o w

CurHaneHble Lenu

[ v & pooo

v 88 Curwansl
9, D1.34(NANDO_DQO) - DS1.K2(DQO1)
?, CHO.DQO (2)

~

Puc. 165 OmobpaxxeHue cuzHaros 8
naHenu «Menedxep npoekmax
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Mpn HeobXoAMMOCTM MOXHO MPOCMOTPETb KOHTaKTbl CUrHamna u3 naHenm
«MeHepxep npoekta» — «Uenu» — «CurHanbHble uenu» — «CurHanbl» Ha
3NEeKTPUYECKOn cxeme NpoeKTa, BbliAeNnB ero B nepapxum uenu, cm. Puc. 166.

%@ MeHepxep npoekTa o x

& oo R
¥ | 1F Komnowewrsi | T, Uenu £ KM uno

Mouck

> [_j Bce uenn
> B3 Uenu nutanna
> B3 Wuke
> B3 Knaccol ueneit
> @ AnddepeHymansHble napsi
~ 3 CurnanbHbie uenu

v & DQOO

~ 88 Curwansl

| "o DI34(NANDO.DQO) 1 aary, [D1.34(NANDODQO) > DSTK2(DQON] Ha cxeme

%, CHO_DQO (2) Moka3aTb CUrHan Ha nnare
> B3 Tpynnei seipasrusanus Tpynmnbl BbpaBHUBaHUA 4

Yoanite Delete

=b

MonceeTHTE Ha CXEME... >

O -
5= CsoiicTea Ctrl+Enter

Puc. 166 Hasuzauyus us naHenu «MeHedxep npoekma» Ha
3/1eKMPUYECKYI0 CXEMY MPOeKma

CosnaHue curHana B py4HoM pexume B naHenu «MeHemxep npoekra»

1. B naHenn «MeHepxep npoekta» B y3ne «CurHanbHble uenu» Bblbepute
CUrHarbHYyl0 Lenb, YCTaHOBUTE KypCcOp Ha MyHKT «CwurHanbl», BbI30BUTE
KOHTEKCTHOE MEHI0 U1 BblbepuTe NyHKT «Py4yHOe co3gaHme CurHamnoB», CM.
Puc. 167.

ERcveXx o



>

DeltaDesign

AneKkTpuyeckne cxemsl NV

IR

LL@ Menepnxep npoekTa o x

& ool @

¥y | {F Komnowewts | P, Uenm £ Knuno

Mownck

> B3 Uenu nuranna

> B3 Wuke

> &] Knaccel uenen

> ﬁ IOwddepeHymansHblie napsi
~ [3 Curnanbhsie uenn

v &b DQOO

p =
‘ p ) ComEnE o= Pyu4Hoe co3faHue CUrHanos

%, CHO_DQO(2) . ABTOMATUUECKOE CO3LAHUE CUTHANOB

~

Puc. 167 CosdaHue cueHarna 01151 8bibpaHHOU
cueHarnbHOU Uernu 8 py4HoOM pexume

MpumeyaHue! [Ins cosgaHua HOBOWM CUrHanbHOW LENM Ha 3S1eKTPUYeCKon
CXeMe BOCMONb3yWTECb KOMaHAOM KOHTEKCTHOro MeHl «CurHanbl» —

@ «Co3gaTtb curHanbHyl0 Uenb» Ana BblOpaHHOrO NPOBOAHMKA/KOHTaKTa, CM.
Puc. 160.

[na onpeneneHns curHanbHoOW uUenu B naHenu «MeHemxep npoekTa» B
KOHTEKCTHOM MeHI Ansa y3na «CurHanbHble Lenu» BblOpaTb NyHKT «HoBas
CUrHanbHas uenb».

2. JanbHenwme oencTBmNSA NO CO34aHUI0 CUrHana B py4HOM pexunme B NaHenu
«MeHemxep npoekTa» aHanorMyHbl CO34aHUID CUrHana B py4HOM pexume
Ha 3NEeKTpUYecKon cxeme, CM. n.5.

Co3pnaHune curHana B aBTOMaTM4eCKOM pexume

B aBTomMatnmyeckoMm pexume curHanbl C€O3[alTCca TOMbKO Ans nap
kKoHTakToB ¢ Tunamu Output, Input, Bidirectional n Passive.

KoHnTakT ¢ Tunom Output B pamkax curHanbHOW Lenn MoXeT ObiTb TOMbKO
OOWH, KOHTaKTOB ¢ Tunamu Input, Bidirectional n Passive B pamkax curHanbHOW
Lenn MoxeT OblTb HECKOSBKO.

Mpy NpoOXoXOeHUW CUrHanbHOW LUenu 4Yepes nacCUBHbIE KOMMOHEHTbI
(pe3uncTtopbl, KOHAEHCATOPbI U T.M.) UCNONb3yeTCA KOHTaKT ¢ Tunom Passive. OH
paccMaTpmBaeTCa Kak NPOXOOHOW KOHTaKT, 3a KOTOpbIM criedyeT NpoAoShKeHue
curHana.

npumepe npoekta «ddBox_C1», nocTtaBnfloLlErocs BMecTe C MNporpammon

Mpumep! PaccmoTpum co3gaHue curHana B aBTOMaTUYEeCKOM pexume Ha
E Delta Design.

lMpepBaputenbHo npuceBouMm koHTakTy DD100:42 (PA9) Ttun BbIBOAa
Output, cm. Puc. 168.
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e DD100 - HaMmeHOBaHMe KOMMOHEHTAa Ha CXeMe;
e :42 - HOMEP METKN BbIBOAA;
e PA9 - meTKa BbIBOAA.
r’j‘ui :” - %?.—“Ceoile'rea . . B (m] <
PA3 ié_ DD100:42 (PA9) ( KoHTakT)
20 i Nomck
PAL F— .
! v BeiBog
PAS ié_ MeTka BblBOAE PAS
22 i Homep 42
PAG i OTofpakars MeTKy
PAT 2;_ OtoGpaxars Homep
,[+‘| E Cumeon BbiBoaa RightStatic ~
PR e -
é T QOutput =
‘f+3 E 3anepxKa (HC) Unknown
PA1D E Mpumedanne Input
V7] it R Outout
H Bidirectional
P’MZ i_ M OpenCollector
lf.'.6i Boiger OpenEmitter
PA13/SWDID —f——“ SWUIU passive
49| ‘
P /SWELK F————{{ SWLK
& i o = ThreeState

Puc. 168 OnpedeneHue muna KoHmMaxkma KoMrnoHeHma
afiekKmpu4yecKkol cxemabl

AHanornyHo npucsoum koHTakty DD101:4 (DI) Tun BeiBOAA Input.

[ns cos3gaHus curHanbHOW Lenu:.

1. B nmaHenu «MeHemxep npoekta» — «CurHanbHble uenu» Bblbepute
CUrHanbHyl LeMnb, YCTAaHOBUTE Kypcop Ha MNyHKT «CwurHanbl», BbI30BUTE
KOHTEKCTHOE MEHI0 U BbibepuTe MNyHKT «ABTOMATU4ECKOE cO34aHue
curHanos», cMm. Puc. 169.
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MeHepnep npoekTa O x
& oo &
<r 3{} KomnoHeHTb! 7o Uenn g KM wno
Mouck

Llenu nuraHus

kbl

OuddepeHunanskble Napsl

|

> @ Knaccel uenen
B
B

CurHaneHble Lenu

v &% CurnansHas uenb

= L
|k 58 CurHans o= Py4yHOE CO3A4aHNe CUrHanoe
?_D 485_TX (2) & ABTOMATWYECKOE CO3HAHIE CUTHANOB
> 3 Bnoku

~ B3 Tpynnel soipaeHnsanna

~

Puc. 169 CosdaHue cueHarnos 0risi 8biIbpaHHOU
CueHarnbHOU yernu 8 asmoMamu4ecKoM pexxume

2. B pesynbtate B naHenn «MeHepxep npoekta» — «CurHanbHble Lenny —
«CurHanbHas uenb» — «CwurHanbl» oTobpaxaeTcsa aBTOMaTUYECKU
co3aaHHbIn curHan «DD100.42(PA9) — DD101.4(Dl)», cm. Puc. 170.

P@} MeHegxep npoexTa o X
o9 R
'Lf'/ ETE KOMMNOHEeHTEI 1, Uenu g KNnuno
Mouck
9 Uenm nuranus
> B waksl
9 Knaccel uenei
5 AubdepenunansHbie naps
v B3 CurxanbHeie uenn
~ &% CWrHanoHas uens
~ 88 Curhansl

— 9, DD100.42(PA9) - DD101.4(DI)

T, 485.TX(2)

> B3 Bnoku

~

Puc. 170 OmobpasxeHue cuzHasa 8
naHenu «Menedxep npoekmax

4.4.6 NMoacsBeunBaHue Uenu

B cucteme peanusoBaHa BO3MOXHOCTb MNOACBEYMBAHUA BCEW Lenu ans
Bu3yanbHoro ygobctea paboTbl co cxemon. [na Toro 4tobbl NOACBETUTL LEMb,
BblOEepuTE CErMeHT LEenu Unu BCHO LEMNb LIENMKOM, BbI30OBUTE KOHTEKCTHOE MEHI0 U
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BblGepuTe NyHKT «[MoACBETUTL BCHO Lenb» UM BOCMNOSb3YWTECH ropsven KnaBuLemn
«H», cm. Puc. 171.

TUNE |2 3V3A_POR R10

By BRRRET
ovs T .
PR 334 POR
— £ TopnceewTs Bci0 UEns H

CHATb NOACBETKY CO BCEX LIENEM U LWMH
3afaTh aHanorosyo MofieNb

f@ Mokasats & Merenxepe npoekta

[ nokasats npasuna

CurHans ¥

MHCTpyMeHTbl >

Mpaduka >

Puc. 171 Bbizos gpyHKkyuu «lodceemums 8cto uyerb»

«lMoacBeTUTb BCHO LEMb» WM BOCMOMb3yWTECH ropsyen kKnasuwen «H»

@ Mpumevanue! [ns wusMeHeHWs UBeTa MOACBETKM MPUMEHUTE KOMaHAay
MOBTOPHO.

[nsi OTMeHbl NOACBEYMBAHUA B KOHTEKCTHOM MEHIO Lenu BblbepuTe MyHKT
«CHATb nofcBeTKy C Uenu» UM BOCMNOSb3YWTECh TOPSYMMWU  Knasuwiamu, Mo
YMOMYaH1IO Onsl aHHOro AencTBust 3agaHo codeTtaHue knasuw «Ctri+Hy, cm. Puc.

6
TUNE F———— 3V3A_POR R10
SV_USB
77 MepeMMeHOBaTh Lenb... N
—UVS Haitty noxoxwue...
PDR 78 > 3V3A PDR — £ MopceeTuts BCIO LEML H
__ T CHATb NOACBETKY C Lenu Ctri+H
CHATb NOACEETKY CO BCEX LENeM 1 LUnH
f@ MNokasats & Mereaxepe npoekTa
[ Nokasats npasuna

Curnansi >

Puc. 172 CHasmue nodceemku ¢ uernu

4.5 PaguopeTtanu v uenu

4.5.1 MNepemeweHune YO no cxeme

YO pagnogetann MoxeT cBOGOAHO nepemewatbcss no cxeme. [Ons
nepemelleHns YO ero HyXHO BbibpaTb W, yaepXmBas B HaXaTOM COCTOSAHUM KHOMKY
MbiwK, nepemewtatsb YO no cxeme, cm. Puc. 173.
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R10 R10
| 5v_USB — }——sv.us

51k 51k

— N ———|||

Puc. 173 lNepemeweHue YIO no cxeme

Ecnu k BbiBogam YO nogkntodeHbl uenu, 1o npu nepemewieHnmn YO oHu
ByayT NPOnoXeHbl 3aHOBO.

Ecnn npu nepemeweHnn YIO pacnonaraetcs B MecTe, B KOTOPOM
HeJOCTYNHO ero pasMeLleHne UM K KOTOPOMY HeNb3A MPOSIOXUTb NOOKITHYEHHbIE
uenun, To YO 6ygeT nogcsedeHo KpacHbiM, cM. Puc. 174.

R10
— v

51k

| | > 3V3A_POR
VATAN

» 3V3A_POR

Puc. 174 YIO e obnacmu, HedocmynHou 051si
pasmeuwjeHus

4.5.2 Pa3melueHue pagvoaeTanu Ha CylecTBYHOLWYHO Lienb

Pagnogetanb MoXeT ObiTb pasmelleHa Ha CcyllecTBylowen uenu. Takoe
pa3MeLLEeHne MOXET NPOM3ONTU B CreayoLmX crydasax:

¢ [1pu pasmeLweHnn pagnogeTann Ha OKOHYaHME He3aBEPLLEHHOW Lienu.
¢ [1pu pasmelleHn pagunogeTanu B paspbiB CYLLECTBYHOLLEN Lienu.

PasmelleHne paguogeTanu Ha He3aBepLUEHHON Lienu

ERcveXx .
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CB0obGOAHOE OKOHYaHWE He3aBEPLUEHHOW Lenu MOXeT ObiTb MCMOoNb30BaHO
ONA pasMeLleHns paguogeTtanu Ha cxeme, npy 3TOM pasMellaemas paguogeTanb
cpasdy OygeT nogkniyeHa K ykasaHHoum uenn. Ha Pwuc. 175 nokasaH Bug
paguogeTtanu OO M nocne pasMelleHus Ha cxeme. Korga KOHTakT pasmMelLaemon
paguogeTtanu coBnagaet co CBOOOAHbIM OKOHYaHMEM Lenu, 3eneHbli KBagpar,
obo3Havatowmi cBo6OAHOE OKOHYaHWE, OOMNOSTHUTENbHO NOACBEYMBAETCS 3€MeHbIM
LBETOM.

[ns ucnonb3oBaHWA OAHHOIO MexaHu3mMa HeobxoaMmo, 4YTobbl pPsOOM CO
CBOOOAHBLIM OKOH4YaHMEM uenu B6bIo AocTaToMHO CBOOOAHOro MPOCTpPaHCTBA Ans
pa3mewieHns YO pagnogeTtanu.

1v8 R V8 R1
i V8 " :l /i V8 EH:I_”
510 510
i I | |
(56 (56
T ’[] MK p— WU MK

||{

Puc. 175 PasmeweHue paduodemarnu Ha OKOHYaHUe He3agepweHHOU yernu

[aHHbIN  MexaHM3M MOXEeT WCMOoNb30oBaTbCA AN HeorpaHWYeHHOro
KONMMYecTBa He3aBepLUEHHbIX LEener npu YCroBUMM, YTO pPacCTOSHUSA Mexay
He3aBepLEHHbIMW OKOHYaHUSIMM COOTBETCTBYIOT PaCCTOSIHUIO MeXAy BbiBOAaMM
YO paguogetanun, cm. Puc. 176. Kpome TOro, a1oT MexaHuam paboTaeT un B
NPOTMBOMOJSIOXKHOM HanpaBneHun: nepemMellasl OKOH4YaHUS He3aBepLUEHHbIX Lenen,
NX MOXXHO MOMECTUTb Ha HenoakmoYeHHble BbiBoabl YO pagnogetanu, nocne 4ero
npounsongetr coeguHeHue. [lpu 3TOM 3eneHble KBagpaTtbl, 0603HavawoLme
cBOOOAHbIE OKOHYaHWSA, Takke NOACBEeYMBAETCH 3efieHbIM LBETOM, a MMeHa uenen
He oTobpaxatoTcs.

100 (—H00 o Koy el 1000 (2) (f———— 0001 e
tpa 2 (00T 5 Mg w2 (#1001 (2 (- tHfoors w2
ooz (—02 5 Bl g i = (H1.00.2 (2) {021 (et
CH1.DA_3 (2) (%ﬂ i 0a3 ALET= (H1.00.3 2) ((—ai Da31 ALE1 =

CH1DO.S ne| y
100412 ((ﬁa ~ 001 Wel [~ c00t ) (f——— o0 s wer|=
H1 K8 y
(L5 ) (F—"—=—n oo WPl = H1.00.5 (2 (%—éﬁ- 005.1 WP
s (—20E o Bl kB CH1DO_ (2) {05 1 R/B |
702 (% S R/B2|= 9
o i CHIDO_7 (%—é— 0071 R/82 |~
—0QS_1 RE_T Pi aS.1 el

Puc. 176 Co3daHue coeQuHeHUsT rmymem rnepemMeuleHust HezasepuweHHbIX OKOHYaHUU yerneu 0o
KOHMaKmoe KoMrnoHeHma
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PasmelyeHmne paguogeTtanu B paspbiB CyLEeCTBYIOLEN Lenu

Pagvogetane moxeT OblTb yCTaHOBMEHa B «pas3pbiB Lenu», cMm. Puc. 177.
Mpu atom Kk uenam 6ygyT noaknodeHbl Bce BbiBoAbl YO, KOTOpble nonagarwT Ha
CyLLieCTBYIOLLME LEenw.

RZ

()

> 5V_USB

510

Puc. 177 PasmeweHue paduodemariu 8 pa3pble uernu

Mpn pasmeweHun paguogeTann Ha CywecTBylOlwMe Uenu nNpoucXoauT
cos3faHue HoBbIx uUenen. Ha Puc. 178 nokasaH npumep, rae BMeCTO OAHOW uenu
«NETO0011», koTOpas cywectsoBana g0 pasmelleHnsa paguogetanu, 6bina cosgaHa
ewe opgHa uenb — «NETO0016». PasmelieHne KOHTaKTOB paguogeTtany Ha
NPOBOAHUKE U yaaneHne dpparMeHTa NpoBOAHMKA MeXAy KOHTakTaMu NpuBOOUT K
NONy4YeHMI0 ABYX HE CBA3aHHbIX Mexay cobon hparMeHTOB Lenu, OAMH U3 KOTOPbIX
nosfly4aeT HOBOE NMS.

RZ RZ

NETOO11 NETOO11
510 P

510

NETO011
NETOO16

Puc. 178 Co3daHue dononHuUmesibHouU uenu rnpu pasmeweHuu paduodemarnu

MpumeyaHue! [JaHHbIN MexaHM3M paboTaeT Tonbko ansa paguogetanen, YO
KOTOpbIX MMEET ABa BbiBOAA.

4.5.3 Pa3meweHune paguogeranen ¢ co3gaHUeM HOBbIX Leneun

Pagnogetann moryt 6biTb pasmeLleHbl MyTEM HarnoXeHusi BbIBOOOB OLHOrO
YO Ha BbIBOAbI Apyroro, cMm. Puc. 179. Takon cnocob pasmeLLeHnss MOXXHO Ha3BaTb
«BbIBOA Ha BbIBOA». Ha pucyHke nokasaH npegnonaraembin Bug YO pagunogetanu
nepen pasmeLleHMeEM Ha Cxemy.
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DS21 Konm. Lens
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Puc. 179 PasmeuweHue paduodemarnu Ha 8bi800bi YI O Opyzoli
paduodemaru

Mpumep oTOOpa)keHUsi KOMMOHEHTOB, MOAKMOYEHHbIX 4Yepe3 BbIBOAbI,
npeactaesneH Ha Puc. 180.

Xl
D521 KoHm. Lens

820 bap 1 Lk
N2 o 2 Wik
$ 002 1 a3 E
A3 0a33_1 3] Lok L
_Nﬁ DAL _1 WE? .P_'_j g
4 oas w31 1 N
LEl ] S
sl R ] L
Bl as 1 ] Lkl

S -

ULl

Puc. 180 Paduodemarib, pasmeuieHHast Ha ebigodax YIO dpyaol
paduodemarnu

Mpn Takom cnocobe pasMelleHns paguogeTanen cosgalTcsa uenn. B
npumepe cosfaHbl Lenu, coeanHsaowme napbl BoiBogos: K7-1, K6-2, M5-3, K4-4 n
T.4. OgHako B TeKyllen cutyaummn Lenn He MeroT rpadouyeckoro npeacTraBieHnst Ha
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cxeme, T.K. UX ANVHA paBHa Hynto. YTobbl nokasaTtb, YTO Lenu CyLecTBYT, MOXHO
nepemectutb Nntoboe n3 YIrO. Korga anvHa uenen ctaHeT 6onblue Hyns, uenu 6yayTt
NPOnoXeHbl 1 0TobpaxeHbl Ha cxeme, cMm. Puc. 181.

nonagarT B CNMCOK uenen (cMm. pasgen Llenn B MeHemkepe npoekTa). Ecnn
Lenb OTCYTCTBYET B CMMCKE Lienen, TO OHa He co3gaHa.

i: BaxHo! Bce co3gaBaemble Lieny BHE 3aBUCUMOCTU OT OTODpaXeHnsa Ha cxeme
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Puc. 181 Lenu mexdy KoMmrnoHeHmamu

4.6 Llenu B wmMHax

4.6.1 OOwume cBegeHUsA 0 B3auMoaeuCcTBUU LieNenr M LLUUH

OcHOBHOE Ha3Ha4eHMe LMHbI — 3TO 00beANHEHNE HECKOMbKMX Lienen. Takum
obpasom, HacTpomKka crnvcka Lenen, KoTopble BXOOAT B LUMHY, SIBMASIETCSA rMaBHOM
3agaden npu paboTe ¢ WMHaMM.

B oaHHOM pasgerne npegnonaraeTcs, YTO WWHA yXKe pa3MeLleHa Ha cxeme (0
pasMeLLeHNN WNHbI CM. pasgen PasmeuleHue WwunH Ha cxeme). [Npu pasmelleHun
LUMHbI HA CXeMe CMUCOK uenen, NOAKMIYEHHbIX K WKHe, nycT. B pasgene onucaHbl
pasfMyHble  BapuaHTbl  3anofiHEHUA W pedakTUpPOBaHMS  CNKUCKa  Lenew,
NOAOKITHOYEHHbIX K LUWHE.

Cnucok uenen, BXOOAWMX B LUMHY, CO34aeTCA Ha OCHOBE Crnucka Lenew,
KOTOpble NPUCYTCTBYIOT HA CXEMe, NN NiaHupyeTcsa K AobaBneHno Ha cxemy (CMm.
pasgen LUnHa v uenu, pacnonoXeHHble Ha CXeMme).

[N wuHbl 3agaeTca CNUCOK Lenen, KoTopble AOMKHbI B HEE BOUTU, NPU 3TOM
B CMNCOK coeauHeHun 0obaBnsaoTCca HOBLIE LENU, KOTOPbIE eLle HEe pa3MeLleHbl Ha
cxeme (cMm. pasgen CosgaHme HOBbIX Lenen npu paboTe C LUMHOW).
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@ I'Ipumeqal-wle! Moakno4YeHNsa B LUMHE OOSTKHbI ObITb NnapHbIMKN — BXO4 U

BbIXO/.

Cnuncok uenen, NOAKMIOYEHHbIX K LUMHE, oTobpaxkaeTcsa B naHenn « CBoncTea»
(cm. paspen CeovictBa LvH). Takke CNUCOK LWWKWH MOXHO OTKpPbITb B 6onee

pa3BepHyTOM npeactaBneHnn B BUWOE OTAENIbHONO OKHa pefaktopa. Ero moxHo

3anyctutb C nomoubo naHenu «CsoncteBa» — «Llenu» — CUMBOM «***» UNU C

NOMOLLbIO NYHKTa «Llenun...» KOHTEKCTHOro MEeHI0 LWKHbLI, cM. Puc. 182.

o -
5> CeoicTea

BUS0001 ( WuHa)

Mowck
~ TnHua
CTunb
WupnHa
User

TWn ANHKAN

v MeTtka

MeTka

v Luna
WMA Wikl
Jnet
MNpoekt

v Uenu
Llenwn

Yucno uenein

WwHa
0,5
Il Green

Crnowkas

BUS0001
TNuect 1

Flash_Card

[ 3apath yenn | eo— e

0

BoigeneH 1 o6bekT

AR A A A A EEEEE A EEEAE A EAEAEEEEEE MR R OE M WM Om YR m W W W

& Uenw... ~—
Haiitn noxoxwe...
NoacseTUTL WiHy
CHATb NOACEETKY C WMHbI
CHATb NOACBETKY CO BCEX LENed U WhH
3agaTe aHanoroByl Mogens

E® Mokasats & meneaxepe npoexTa

MHCTpYyMeHTbI >
Mpadnka >
3\% BblpesaTs Ctri+X
Konwnposate Ctrl+C
BcrasnTe Ctrl+V
@ Ynanuts Delete

@, NapameTpsl

HacTpoitku...

w| @

CaoiicTea Ctrl+Enter

Puc. 182 Bbizos pedakmopa criucka uernet WuHbI

OO6wumn BMA OKHA CO CMMCKOM Lenen, BXOOALWMX B LUMHY, NpeacTaBreH

Puc. 183.

LWinHa (BUSO00T)

Wma wikb: BUS0001

TMN CMHUCOK

@ CmeLwaHHbIi HobasneHve uenen
Crcok Ypanuts enn
[AuanasoH OumncTuTh

MoaknioueHHbIE Lenu

~¢~ NET0O019

~%~ NET0020

% NET0021

%~ NET0022

i)

- 0O X
OWANA30H
A
)
3aparb guanasol
Bhua
BuTsi: a

“ Ormena

Puc. 183 OkHo «llluHa»

Ha
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B 3aronoBke okHa pepakTopa oTobpaxaeTcs MMSA peaakTMpyemon LWuHbl. B
HWXXHEN 4YacTu OkHa B none «butbl» ykasbiBaeTcsl KONMMYECTBO LieNen, BXOOALWMNX B
WKHY. B ueHTpanbHOM YacTn okHa B Buae Tabnuubl oTobpaxaeTca CnMCoK uenen,
MOAOKITIOYEHHbIX K WKNHe. B neBom ctonbue otobpaxkaeTca ums Lenu, B NpaBoOM —
KONMMYEeCTBO NOOKIIOYEHUI K LWIMHE (0bLee KONM4ecTBO TOYEK BXxOAa/BbixoAda Lienu).
B neBomM BepxHeM yrny pacrnofioXeH nepeknidatens pexxmMoB paboTbl ¢ uensamu,
KOTOpPbIN YCTaHaBNMBAET PeXMM paboTbl C KOHKPETHON LLUMHOMW.

[ns peaakTUpoBaHUSA CNMCKa MNOAKMIOYEHHbIX K LWMHE Lueneh OOCTYrMHbI
crneayowme pexmnmbl:

e «CMelaHHbIny. JTOT pexum ucnonb3yetca Ana pabotbl € uenamu,
pacrnonoXeHHbIMW Ha cxeMe, cM. pasgen LnHa v uenu, pacnonoXeHHble Ha
cxeme. Npun gobaBneHnn WKNHbI Ha CXxeMy B pefaktope Lenen yctaHoBreH
pexvm « CMeLLaHHbINY .

e «Cnncok». JTOT pexum wucnonb3yetcs ana  pabotel € uensamw,
pacnosioXXeHHbIMK Ha cxeme, cM. pa3gen LUnHa n uenn, pacnonoXeHHble Ha
cxeme. Kpome TOro, cyuiectBsyetT BO3MOXHOCTb CO3[aHUS HOBbIX Lienen c
MOMOLLIbIO 3TOrO pexuma, cM. pasgen LononHUTeNbHblE BO3MOXHOCTM NMpu
paboTe C LUNMHOMW.

e «[lnanasoH». ATOT pexum UCNoNb3yeTca ANsi CO30aHUA HOBbIX LEenen, cum.
pasgen Co3gaHue HOBbIX Lenen npu pabote ¢ LWKHOW. TeM He MeHee, C
MOMOLLIbIO 3TOr0 pPeXMMa MOXHO MCMONb30BaTb LIENK, YK€ PacnonoXeHHbIe
Ha cxeme cM. pasgen LononHuTenbHble BO3MOXHOCTM Npu paboTte c
LLUINHOWN.

4.6.2 MopknroyeHUe Uenu K LWHe

MookntoyeHne uenn K WnHe obo3HavYaeTcs Ha cxeme 0cobbim 0b6pa3om, CM.
Puc. 184. B neBon YyaCcTn pUCyHKa BblAeNIeHO NOAKNIYeHne K WwuHe. B npaBon Yactu
PUCYHKa MOKa3aHbl CBOMCTBA AaHHOro MOAKNoYeHnsa (oTobpaxkarowmecs Ha naHenu
«CBoncrtean).

%5 CeoitcTea o

BUS0001 ( Bxoa & wuHy )

loMcK
v WuHa

NETOOZ0 Merca uena

HanpasneHxue Bxofa Mpamoe v

v Uenb

NETDDZ1 Mima yenn NETO0019 ~

NETOOZ2

BoineneH 1 ofbekT

Puc. 184 NodknoyveHue uenu K wuHe (Bxod 8 WuHy)
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K cBoncTBam NoaKImoYeHUs Lienu K LUIMHE OTHOCATCA CrieaytoLme napameTpbi:
Npynna «LlunHax:

e «MeTka uenu» — oToOpaxeHne MMmeHW uUenu. Koraa none He OTMEYEHOo
dnarom, MeTKa Lienu He oTobpaXkaeTcs.

e «HanpaBneHue Bxoga» — HanpasneHue BxoAa NOAKNIYEHUS LEenn K LLKHE.
M3 Bbinapatolero cnucka HeobxoaMmo BbIOpaTb HanpasBneHue: npsiMoe,
neBoe 1Unu npasoe.

Npynna «Lenb»:

e «<MiMs uenu» — uenb, KOTOpas coeauHeHa C AaHHbIM MNOAKMYEHUEM K
lWnHe. [laHHoe noaKMYeHne K LIMHE MOXEeT OblTb MCMonb3oBaHO AN
CoeauHeHnst C Jpyron uenbto, «aobaBneHHon» K wwuHe. Bbibop uenu
OCYLLIECTBISETCA C MOMOLLbIO BbiNagaloLWero Crnucka, KOTOpbIA [OCTYNeH
NPU HaXXaTUM Ha CUMBOJT « ~ », PACMNOJIOXKEHHbIN B MPaBOW YaCcTu CTPOKM.

Mpn M3MEHEHUM MMEHW Uuenu, COEOMHEHHOW C AaHHbIM MNOAKMIYEHMEM,
NPOUCXOAMT NepeuMeHOoBaHue pparmMeHTa uenun — ana Hero GygeTt 3agaHO HOBOE
nms, nogpobHee cMm. MimeHa Lenen.

4.6.3 LWvHa n uenu, pacnonoxeHHble Ha cxeme

B3anmopgencteme mexagy LWMHOW U LendaMu, pacrnofioXEeHHbIMU Ha CXeme,
OCyLlecTBngeTcsa AByms cnocobamu:

e B pabouyem none CXeMOTEXHMYECKOro pedakTopa LUEenu MoaKIoYaTcs
HernocpeacTBEHHO K LiMHe. 3aTeM, npu HeobxoOMMOCTW, CMUCOK Lenen
pegakTupyeTcs.

e B okHe pepaktopa cnucka uenen M3 4yucrna uenen, NPUCYTCTBYIOLLMX Ha
CXeme, COCTaBMsieTCs nepeyeHb Lenen, kotopble 6yayT BXOAUTb B JAHHYHO
LUVHY.

MoaknoyeHne K WnHe cylwiecTByHOLNX uenen

Cambin npocTton cnocob paboTbl C LWWHOW — 3TO HEMNOCcpeaCcTBEHHOEe
NOOKIOYEeHME Lenen K LWWHe B CXeMoTexHuyeckom pepaktope. Korga wwuHa
pa3MeLLaeTcs Ha cxeme, pedakTop crnvcka uenen, NOAKNIYEHHbIX K WKHe, paboTaeT
B pexxnme «CmMellaHHbIny. B ganbHenwem aToT pexumMm MOXeT ObiTb MU3BMEHEH.

Pasmelwaemble uenn MOryT OKaHYMBaTbCA Ha LUMHE WKW HAvyMHaTbCA Ha
lWMHEe. TOYKM BO3MOXKHOrO MOAKMIOYEHUs K LiMHe obo3HavarTca cumBonom . Ha
Puc. 185 nokasaHa To4ka BO3MOXHOIO MOAKITHOYEHUS Lenu K LUNMHE (BEePXHASA YacTb)
n BN Lenu, pasmMeLLeHne KOTOPOW HayaTo Ha LWKHE (HUXHSAS YacTb).
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%

Puc. 185 Touyku nodkno4YeHust K
WuHe

OkoH4aHune He3aBepmeHH0|7| Luenn MoxeT bbITb nepemMelleHo Ha WuHy, nocrne
yero r|p0|/|30|7u:|,eT nogkno4vyeHne uenu K LLUNHe.

Mpn coeaMHeHUM LeNn N WNHbLI HA CXeMe co3daeTcHd HOBbIM 00beKT — «Bxoa
B _LUMHY», cM. Puc. 186. Ecnn gaHHbIn OB6BLEKT co3faH, 3TO O3HavaeT, YTO uenb
NOAKIIOYEHA K LUMHE, a ee nMsA o0aBMEeHO B CMUCOK Lienen, NOAKMIYEHHbIX K LLUUHE.

%5 ceoiicTea [m]
BUS0001 ( Bxop B WMHY )
Mownck
~ Wuna
MeTKa Lenu

HanpasneHue Bxoaa Jlesoe e

Npamoe

v Uenb

Jesoe
Mmsa yenu

MNpasoe

BeigeneH 1 obbekT

Puc. 186 Bud noOknto4YeHus uenu K WuHe

Mpy NOOKNIOYEHNN K LUMHE HOBbIX Lenen, eCnun LUNHa yXXe COO4EPXUT XOTS Obl
O[HY Lerb, Nonb3oBaTento NpeaocTaBnAeTca BbIbop: NOAKMIOYUTL K LUMHE Lenb Kak
HOBYHDO WNW CBSA3aTb HOBOE [MOAKIOYEHWE C Kakou-mbo LuUenbi K3  yucna
nobaBneHHbIX B WWHY, cM. Puc. 187. Ha pucyHke ykasaHO MMsi HOBOW Lenn —
«NETO0018», OHO AOMOMHUTENBHO OTMEYEHO NOMETKOW «(HOoBas)». Takke CrMCKOM
npeacTaBneH BeCb nepeyeHb Lenen, yxe NOAKMIYEHHbIX K LUWHE.
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BbiGepute Lenb WKHHbI X

Mouck..
Lenu
~% NET0018 ( Hosas )
[::] “ RX
- TX
%~ TOCKI
% TEST
~F~ NMCLR

- UCC_MK

o Ao

Puc. 187 Bbibop uenu npu rnoOKYeHUU K WUHE

Ecnn npun nogkniodeHnn uenn K wunHe OyaeT BbiOpaH BapuaHT «CBs3aTb
NOAKMNOYaeMyo Lemnb C LEenbto, Y)Ke MOAKMIOYEHHOM K LUMHE», TO MNOOKIHYaeMbl
dparmeHT uenu byaet nepenmeHoBaH (CM. pasaen [oaknveHne Lenm K LUnHe).

Cnuncok uenen, NOAKMNIOYEHHbIX K LUMHE, OoTOOpaxaeTcsi B OKHE peaakropa
uenen n B naHenun «Ceoncrtea», cM. pa3gen Obuive cBefeHUd O B3aMMOAENCTBUM

uenev 1 LWWH.

CocTaBneHme ¢ NOMOLLbLIO peAakTopa CNUCKa uenen, NOAKMIYEHHbIX K
LUMHe

Cnucok uenen, NOOKMIOYEHHbIX K LUMHE, MOXEeT ObiTb COCTaBneH Ha OCHOBE
uenen, pasMmeLleHHbIX Ha cxeme. JTa 3agava BbIMNOSHAETCS C NOMOLLbIO peaakropa
cnucka uenen.

UToObl COCTaBUTb CMUCOK LENen, MNOOKMNIYEHHbIX K LWWHE, BbINOMHUTE
crneaywwne OencTens:

1. OTKponTE pepakTop cnuMcka uenen, NOAKMYEHHbIX K WuHe (nogpobHee

cm. pasgen O6uine cBegeHus 0 B3aMMogencTBUM Lenem 1 LWvH).

2. YcTaHoBUTE NepekntoyaTernbs B nosioxeHne «Cnucok», cm. Puc. 188.
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LlinHa (BUS0001)

Wma wiHsi: BUS0001

T™N CNWCOK
CmewanHsIn [lobasneHve uenei
» @ Crmcok Ynanuts uenu
[LwanasoH QuncTUTh
Lieny WwuHb! MopknoyeHHble Lenn
" RX < RX 3
- TX « | TX 2
~# TOCKI < | TOCKI 2
& TEST < | TEST 2
¥~ NMCLR <  NMCLR 2
7 UCCMK & UCCMK 3
# 0sc1 < | 0s¢c1 2
% 0s8C2 <« 0scz2 2
o2V « 12V 2
9 +5V « | +5V 1

AWANA3OH

o)
)

a Beepx

BHu3

BuTs: 15

“ Orvena

Puc. 188 BkniroyeHue pexuma « Criucok»

3. Haxxmute kHonky «[lobaBneHue uenemn»

[NobaeneHune uenen

, MOCIe 4yero Ha

3KpaHe oTobpasunTcs okHo «[JobasneHue Leneny», cm. Puc. 189.

[obGaenexue uenen

CO3JATH LIENb

LocTynHble yenn

~¢~ NETO0008 -~
~# NET0009
~# NET0010
~F NETOOM
“F NET0012
“¢~ NET0013
- NET0014
~# NET0015
“F NET0016
~¢~ NET0017
~# NET0018

% NET0018

No6asneHHble yenu

“ Orvena

Puc. 189 OkHo «[JobaeneHue ueneti»

4. Bblbepute n3 cnnucka JOCTYMHbIX Lienen, pa3MeLLeHHbIX Ha Cxeme, Te Lenu,
KoTopble HeobxogMmo «aob6aBuTb» B LWKMHY. CNMCOK pasMeLleHHbIX Ha
cxeme uenen oTobpaxaeTcs B nesom cTonbue. [Ons Bbibopa uenwu

>>

HaXXMUTE KHOMKY «Jdob6aBuTtb Uenb», cMm. Puc. 190.
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NobaeneHue uenen X

CO3[0ATDE LIENE

BAocTynHble yenn AoGaeneHHbie uenu

# GND ~%~ NET0001

~F NET0003 << ~f~ NET0002
~7~ NETO004
~# NET0005
~# NET0006
~# NET0007
~F NET0008
~¢~ NET0009
~# NET0010
~# NET0OT1
“F NET0012

“¢~ NET0013 v

“ Ormena

Puc. 190 Bbibop yeneli 051 WUHbI U3 criucka
pasmeuweHHbIX yeneu

rpynnoson BbIGOp € ucnonb3oBaHveM knasuw «Ctrl» (gobaBneHue K
BblgeneHHon rpynne) wu  «Shift»  (BblaeneHne nocrnepoBaTenbHO
pacrnonoXXeHHoWn rpynnbl).

@ MpumeyaHue! B npouecce Bblbopa uenen [OCTYNeH CTaHOAPTHbLIN

Mocne atoro BblbpaHHble Lenu ByayT nepemMelleHbl U3 cnucka «ocTynHble
Luenu» B cnUcok «[Job6aBneHHble Lenm».

MpumeyaHue! Ecnn B cnvcok agobaensieMbix Lenen Obina BHeCeHa
NULWHASA Uenb, TO €e MOXHO UCKNIOYNTL: BbibepuTe uenb U UCnonb3ynTe

ANsi nepemeLleHnst B o6LLMIA CIMCOK KHOMKY = . Kpome Toro, gns
oboux cnuckoB Lener [OCTynHa COPTMPOBKA MO WMMEHW Lenw.
HanpaBneHve copTUpPOBKM M3MEHSIETCA MPW HaXaTuUM Ha 3arofioBOK
COOTBETCTBYHOLLEro cnucka. HanpasneHue copTupoBku 0603HavaeTcs

CAMBOINIAMUN « | » U « + ».

5. Haxxmute kHonky «OK», Tem cambim noarBepxaasa gobaesneHve uenen B
CMMCOK Lenen, MOAKMIOYEHHbIX K WwuHe. [obaBneHHble uenu OyayT
oToGpaxaTbCs B CNMCKE Lenen, NOAKMIOYEHHbIX K LWMHE, B OKHE pedakTopa
cnucka uenen, cM. Puc. 191.
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Wwura (BUSO001) - 0O X
Wma wikb: BUS0001

TMN CMAUCOK OMANA3OH
CmelaHHBIin [obasnenune uenen | E'
o Crncok Ypanuts yenn B 3apaTb gvanas

[LuanasoH QuMCTUTL

Lenu wuHb! MopknioyeHHbIe Lenu

- Beepx
12V « | 12V
& +5V «  +5V BHua
¢ PA7 <  PA7
% PAB « | PA6
% PAS « | PAS
T PAd «  PA4
% PAO <« | PAO
~%~ NET0001

%~ NET0002

o o o NN N NN LN

~¢~ NET0003

BuTbi:

“ Ormena

Puc. 191 Lenu, dobasrieHHbIe 8 WUHY Yepe3 pedakmop
criucka uyeneu

6. 3advkcupyinte Crnvcok uenen, HaxaB KHOMKY «OK», pacrnonoxeHHyw B
NpaBOM HWXHEM Yriy OKHa pegaktopa uenen. [Ana otmeHbl gobaBneHus
uenen Haxmure KHorky « OTMeHay.

YpoanuTb ogHy uenb UNu rpynny uenen u3 crnucka uenewn, NoakmoYeHHbIX K

Ynar
LLMHE MOXHO, BbiBpaB HeobXoaMMble Lenu 1 Haxas KHonky 25 «YnanuTe

uenu». YTobbl MOMHOCTLIO OYUCTUTb CMUCOK LEenen, MOAKMIOYEHHbIX K LUUHE,

O4ncTuTh

HaX>XMUTE KHOMKY «OunCTUTBLY.
Mpu NOAKMIOYEHUM K LLUMHE Lenn, BXOASLWEN B CNUCOK, OHa ByaeT noaknoyeHa
aBTOMaTUYECKM.

Ecnu uenb, nogkniovyaemas K LUMHE, UMeeT UMSA, oTNnyalroleecs OT UMEH,
3a4aHHbIX B LUMHE, TO NPWU MNOAKMYEHUM cucTemol OyaeT npeanoXeHo BbiOpaTb
nms 13 cnucka. Jinbo cnegyeT N3MeHUTb NepeYveHb Lenen, BXOASLNX B LUNHY.

Ecnu B MOMeHT noaknioYyeHnss BeloMpaeTcs Lenb U3 cnucka, To npousongeT
nepeMMeHoBaHue pparMeHTa Lenu, Noakno4aemMoro K LMHe.

4.6.4 Co3pgaHue HOBbIX Lenen npu paboTte ¢ LWUMHON

Mpn paboTe C WWMHOM eCTb BO3MOXHOCTb yKa3aTb MMeHa Lenen, KoTopble
OTCYTCTBYIOT Ha CXeMe, HO NIaHMPYIOTCS K NPOKNaake B AanbHENLEM.

UT06bI 106aBUTL B CMCOK LieNei HOBbIE, eLlie HE NMPONOXEHHbIE LIenu:

1. OTkponTe pegakTop cnmcka uenemn, NoKMHYEHHbIX K WwuHe (noapobHee cm.
pasgen Obuime cBefeHVs O B3aMMOAENCTBUN LIeNen U LLIVH).
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2. YcTaHoBUTE NepeknoyaTenb B nonoxeHne «dnanasony, cM. Puc. 192.

WwnHa (BUSO001) - 0 X

s winksl BUS0001

T™n cnmcok AVANA3OH
CMelwaHHbIi [o6GasneHue Lene =] RX,TX, TOCKI,TEST,NMCLR,UCC_MK,0sC1 (D
Crncok Ypanuts yen B 3apars guanasor

© avanason OuncTUT

Uenw wuHb! MogkmoyerHsie uenn
~ UCCMK | « UCC_MK 3 =
- 0sC1 « osct 2

- 0sC2 « oscz2 2

& +12v « | +2v 2

& +5V «  e5v 1

- PA7 < PA7 2

- PAB <  Pas 2

- PAS «  PAS 2

> PAL «  Pas 2

= PAD «  PAD 2

Puc. 192 BkntodeHue pexuma «Luana3oH»

3. BBeaounte uMmeHa HoBbIX Uenen B nosie «[JuanasoH» WU HaXMWUTE KHOMKY

JadETe AMENAON L« 3anaTh AManasoH». VIMeHa HOBbIX Lenen BBOOATCA 4epes
3anartyto (Hanpumep, «NET001», «<NETO002»).

4. 3adukcupynTe cnncok uenemn, Haxas KHonky «OK», cm. Puc. 193.

WwnHa (BUSO001) - 0 X

s winksl BUS0001

T™n CrmMcoK AVANA3OH
CMelwaHHbIi [o6GasneHue Lene =] PA7,PA6,PA5,PA4,PAO, NETO001, NETO002 (D
Crncox Yaanuts yen B | 3aars avanason

© Awanazon OuncTyTL

Uenw wuHb! Moak/oueHHbie uenu
- 0scz2 « oscz 2 =
<+ +12v e +2v 2

& +5V e +5V 1

= PA7 «  PA7 2

& PAB «  PAB 2

- PAS < PAS 2

- PAL < Pag 2

- PAO < PAO 2

%= NET0001 0

= NET0002 0

Puc. 193 OmobparxkeHue criucka co30aHHbIX

B pexume «[dnanasoH» Henb3s yaansTb LeEnu, NpuUCyTCTBYOLLME B CMMCKE.
[onycTnmo Tonbko co3gaHne HOBOro AuanasoHa. Kpome 3Toro, ectb BO3MOXHOCTb
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NnepeknioyYnTb pegakTop B pexuM «Crnvcok» U BHECTU HYXHble WUCNpaBreHns B
CMUCOK Lienen, NOAKIMIOYEHHbIX K LUMHE.

[anbHenwee pasmMmelleHMe cOo3daHHbIX Lenen Ha cxeme NpoBOAUTCHA Taknum
Xe obpa3om, Kak M pasMelleHue uenen wun3 cnucka, co3gaHHOro Ha OCHOBE
pacnonioXXeHHbIX Ha cxeme uenen, cMm. pasgen LUvHa n uenu, pacnonoXeHHble Ha
CXEME.

4.6.5 [lononHuTenbHble BO3MOXHOCTU Npu paboTte C WUMHOMN

B Delta Design npegycmMoTpeHa BO3MOXHOCTb MNponucatb B LUMHE LEenu,
KOTOpble Ha [aHHbI MOMEHT OTCYTCTBYKT Ha CXeme, HO npegnonaratlTcs K
pasmeLleHuto. Lienn B Takom crnydae [o6aBnstoTCA C MOMOLLBIO peXnmMoB « CIMCoK»
n «[Qnanason».

Pexum «Cnucok»
[na nobaeneHns uenu pexmnme «Cnmcoky:

1) B okHe pepakTopa uenen WuHbl B pexnme «CnMcok» HaXmuTe KHOMKY
«[Jo6aBneHune ueneny. OTkpoeTcsa okHOo «[JobaBneHue ueneny, cm. Puc. 194.

[obGagnenHne ueneit X

CO3[ATb LUENb

Bocrynkbie yenm DoBasnerkbie e
> NETOCO08 =

~¢~ NET0009
~# NET0010
~¢ NETOOM
% NET0012
~¢ NET0013
% NET0014
~¢ NET0015
% NETO0018
¢ NET0017
% NET0018

¢ NET0019

“ Ormena

Puc. 194 OkHo «[JobasneHue ueneui»

2) B none «Co3gatb uenb» BBEAUTE MMSI HOBOW LIEMW U HAXMUTE KHOMKY
«dobaBuTtb», cM. Puc. 195.

[NoGasnexue uenen x

CO3JATH LIENb ‘

| sppa | Dotasrs

Puc. 195 [JobasneHue Ho8oU Ueru 8 CrucoK
OobasneHHbIXx uenet

Mocne yero uenb 6ynet aobaeneHa B none «[obaBneHHble Lenm», cMm. Puc.
196.

erevex »



>

DeltaDesign

AneKkTpuyeckne cxemsl NV

IR

No6GasneHHble uenu

% SDD_1

Puc. 196
OmobpaxeHue
OobasnieHHoU uenu

Takke ona nobaBneHust B LUMHY OOCTYMHbI BCE MMEIOLLMECS Ha cXxemMe Lenu.
[ns Toro 4Tobbl 406aBUTL YXKE UMEIOLLIMECS HA CXeMe Lenu B AaHHYH LUUHY, B none

«[JocTynHble uenu» BblIbepuTe HEOOXOAMMbIE LENN U HAXKMUTE KHOIMKY o
«[Job6aBuTb Lenb», cM. Puc. 197.

[No6asnexue uenen x

CO3JATH LIENb

[ocTynHble Lenu No6asneHHble yenu
- >>

= GND - % SDD.1

%+ NET0001 e

~# NET0002

~F NET0003

~¢~ NET0005

~# NET0006

~# NET0007

~F NET0008

~¢~ NET0009

~# NET0010

~# NET0OT1 -

“ Orvena

Puc. 197 [obasneHue 8 wiuHy 6ocmyrHbIX
yened, y>xe pasmMeuweHHbIX Ha CXeme

BbibpaHHble uenu 6yayT gobaeneHbl B CNMCOK A0BaBneHHbIX Lenen, cMm. Puc.
198. [Inqa 3aBepeHnsa aenctena no gobasneHuto uenen B WnHy HaxmuTe «OK».
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JoBaBnexue yenen

CO3[0ATDE LIENE

LOocTynHble uenn
# GND

~F NET0005
~¢~ NET0006
~# NET0007
~# NET0008
~# NET0009
~F NET0010
~¢~ NET00T1
~# NET0012
~# NET0013
“F NETO0014

~¢~ NET0013

[No6asuTb

DoGasnenHsie uenu
~%~ NET0001
~f~ NET0002
~¢~ NET0003
% NET0004

% SDD1

“ Ormena

Puc. 198 [JobasneHHble uenu

Cnucok uenen MoOxXHO p[gobaBuTb M3 TeKcToBoro dpawna. [Ona 3Ttoro
3abnaroBpeMeHHO BbIrpy3uTe CMMCOK HeoOBXoaMMbIX Lienen B dpopmaTe TEKCTOBOro

danna.

B cucreme Delta Design BbIrpy3anTb CNUCOK uUenen B TEKCTOBOM popmaTte
MO>XXHO C MOMOLLIbIO OKHA pefakTopa uenem LWnHbI:

1) BoibepuTte WnHY, B KOTOPOM MMEKOTCA HEOBXOAUMbIE Lienu.

2) OTKpoMTE OKHO pedakTopa ueneu LWnHbI.

3) Bbibepute Tmn «Cnncoky.

4) B none «Cnncok» HaXxMnte Ha CUMBOI

B , cM. Puc. 199. Cnucok uenen

LWNHbI ByaeT CoXpaHeH B TeKCTOBbIN (harn NONHOCTLIO.
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OTKpoeTCa OKHO NMPOBOAHUKA, B KOTOPOM Heobxoammo BbibGpaTb NyTb

LWwnka (BUS000T) = @

Wma wikb: BUS0001

TMN CMAUCOK OMANA3OH
CmelaHHBIin [obasnenune uenen B
° Crncok Ypanuts yenn ‘l 3apath Avanasol
[AuanasoH OuuncTuth '
Lenu wuHb! MopknioyeHHble uenn
- Beepx
% RX & | RX 2
- TX « | TX 2 Brua
¢ TOCKI &  TOCKI 2
¢ TEST & | TEST 2
%~ NMCLR &« | NMCLR 3
“ UCCMK | &« | UCC_MK 3
“§ osct &« 0oscl 2
~¢- 0sc2 & | 0sc2 2
12V &« | #12V 2
T+ & | #5Y 2

BuTbi: 15

“ Ormena

Puc. 199 Gkcriopm cnucka uenet WuHbI

coxpaHeHus hanna, cm. Puc. 200.

[nsa Toro 4tobbl 3arpy3nTb CNNCOK Lienen N3 TEKCTOBOro danna:

1. BbibepuTe LWKHY, B KOTOPYH 3TOT CAMCOK LOMMKEH ObiTb Jo6aBneH.

E) CoxpareHue

« ~ 4 « v O Mowck &:
¥nopagounts ¥ Hogsas nanka B -
N ~
E Buaeo s latel
= NokymenTsl
HeT aneMeHTOoB, yA0BNeTEOPAMWMX YCIOBMAM NOKCKE.
& 3arpyskn

= Mz06paxeHua
I’ Myszbika
J OB6bemHble 06beKThI

[ PaBouwi cron £ S

Wma darina: | BUS0001

Ivn darna: Texkctosble Garnbl (*.txt)

A CKpbITb Nanky Otmena

Puc. 200 Bbibop dupekmopuu coxpaHeHus ¢hatina

2. Mepengunte B pedakTop Lenen LWuHbI.

3. Bbibepute tvn «Cnncoky.

4. B none «Cnncok» HaxxmuTe (= , cM. Puc. 201.

ans
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LWwnka (BUS000T)

Wma wikb: BUS0001

TMN

CmeLanHeIin

° Crncok
[Auanasox
Lenu wuHb!
% RX &
X «
¢ TOCKI &
¢ TEST &

%~ NMCLR «

% UCCMK | «

“§ osct &

~¢- 0sc2 &«

5 +12v «

T +5V €«

CNMCOK

HoGaenenve uenei

Ypanuts yenn

OuuncTuth

MopknioueHHbie Lenu
RX

TX

TOCKI

TEST

NMCLR

UCC_MK

osci

osc2

+12V

[ R R T A R I SR R

+5V

OWANA3OH

BuTbi: 15

Beepx

BHu3

“ Ormena

Puc. 201 Umnopm cnucka uernet WuHbl

lMocne atoro otobpasnTca OKHO MPOBOAHMKA, B KOTOpoM OyaeTt Bbibepute
TekcToBbI havn n Haxmute «OTKpbITbY, cM. Puc. 202. Cnucok uenen M3 danna

6ynoeT nobaBneH B LUUHY.

E) OTKpeITHE

T

Ynopsgounts ¥

E Buaeo
1= LokymenTsi
¥ 3arpyakm

J’ Mysbika

" 37107 KOMNBIOTER

B PaBouwii cton

2 WinAauwe (04

Hosas nanka

Wma

=] BUS0001.txt

= Ws06paxeHun

J OBbemHble 06beKTHI

v <

= m @

Vi Gadinz: [BUSO001.

V‘ TexcToBble dainb (*.txt) i

x

p

Oatul

31.10.2024 16:14

OtmeHa

Puc. 202 Bbibop mekcmogozo ¢halisia co criuckom uerned

Ecnu B wuHy 6yayT gobasneHb! Lenu, KOTopble elle He NoABEeAEHb! K LWMHE U
B Hel He nponucaHbl, nocne ux gobaBneHns ¢ NOMOLLBIO pedakTopa uenen WWHbI B
naHenn «MeHemxkep npoekta» — «Uenn» — «lWuHbI» — Npu packpbiTUK CnUcKa
uenen BbIGpaHHOW LWIMHBLI HAaNPOTMB AaHHbIX Lenen 6yayT oTobpaxaTbCA CUMBOSbI
o—, TaK Kak PU3NYEeCKM Ha [OaHHbIi MOMEHT B LUMHE OHW OTCYTCTBYIOT, HO WX
BKITIOMEHWe B LUMHY NpejgnoraraeTcs, cm. Puc. 203.
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5 Menepwep npoexTa 0o x

[& COl D¢
vr | 1F Komnouents %o Uenn £ KNuno

> ) Bceuenu

BUSO001

> B3 Uenu nutanna
v B9 Wans
v [E Busoool
o— NET0001
o— NETO0002
e— NET0003

NET0004

BUS000" e

Puc. 203 OmobpaxxeHue HenoOKIMIOYEHHbIX K WUHe yened 8
naHenu «MeHedxep npoekmax

Pexum «[dnana3oH»

B pexxume «[nanasoH» Takke MMeeTcs BOSMOXHOCTb 406aBUTb B LLUMHY LiENMK,
KOTOpble Ha [aHHbIA MOMEHT OTCYTCTBYIOT Ha CXEMe MMM K LWHE elle He
noakntodeHbl. [ns Toro 4Tobbl BBEAEHHbIV AnanasoH Lenen 6bin Ao6GaBneH B LUMHY,
BBeAMTE HeobOXoauMmblA Auanas3oH B nofe «[uManasoH» W HaXMuUTe KHOMKY

SeAATE AUENN L (B3 naTh AMana3oHy, cM. Puc. 204.

T™n CMMUCOK AVANAZOH

CMewWaHHbIi 's) NET000[1:8]

Crueok = 3agath Auanason | e
© Avanason

Puc. 204 ®ukcauus uenet 8 wuHe, dobasrieHHbIX
8 pexume «[juana3oH»

Mocne Haxatuns kHonkn «OK» guanasoH uenen 6yget gobaBneH u Takke
oTpaeH B naHenun «MeHemxep npoekta» — Bknagka «Uenn» — nanka «WuHb» —
Npyv packpbiTUM cnucka uenen BbiOpaHHOM wWuWHbLL. HanpotuB uenen ©OyaeH
OoTOOpaxeH CMMBON ©—, TaK Kak (PU3NYECKM Ha LaHHbIn MOMEHT B LUMHE OHU
OTCYTCTBYIOT, HO MUX BKIOYEHME B LLUMHY NpegnonaraeTcs, cM. Puc. 205.
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[& Mewnepxep npoekra o x

) C ol

7 | {F Komnowenrsr | o Uenn £ KNuno

Mowuck

v 7 Wuks

v [E susoool

o— INET0O001
NET0002

o— NET0003

BUSO001
;

o— NET0004
o— NETO005
o— NETQ006
o— NET0007

o— NET0008

~

Puc. 205 OmobpasxeHue HernoOK/TIIOYEHHbIX K WUHEe
uenedl e naHenu «MeHedxep npoekma»

[onyckaeTcs HecKonbko cnocoboB BBOAA AMana3oHa Lenemn:

e Prefix[Min:Max] unu Prefix]Max:Min], cm. Puc. 206.

OWANA3COH Lienu wuHb! MogkmoyeHHble Lenu
Al1:3] @ A 0
( & AZ 0
| 3apatk gnanasoH —
& A3 0
AVANASCH Lenn wuHbt MopknoueHHble uenn
Al3:1] @ % A3 0
3apaTb AManasoH ‘ *? A2 o
Al o

Puc. 206 BépuaHmb/ 0obasneHus duanasoHa (npeghukc u duarnasoH)

e Prefix[Min:Max]Suffix nnun Prefix[Max:Min]Suffix, Puc. 207.

AWANAIOH

UEHM WWHbI MoakmoveHHble uenn
Al1:318 @ - AB 0
3apars ananasoH é-_?_ AZB 0
+ A28 0
AWANA30H Uenu wuxe! MopgknoyerHsble uenu
Al3:1B @ r GRS a
‘ 3agaTe guanasoH é’} A28 0
‘ ) + AR 0
Puc. 207 BapuaHmbi dobasneHusi Quana3oHa (npegukc, duanasoH u
cyhgbukc)

e C Warom BBoAa AuanasoHa — Prefix[Min:Max:N], rae N — uenoe uucno,
KOTOpoe MeHbLle unn pasHo Max, cm. Puc. 208.
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LWATIAZ0H Lienu wiuHb! MopknioyeHHbIe Lenu

& A0
A[0:6:2]
- 7 A2
3apaTb AManasoH
- < A4

o o o o

& A6

Puc. 208 [JobasneHue duarna3oHa (npegukc, duarnasoH u waa

e maTtpuuen — Prefix[Min:Max][Max:Min] nnun Prefix[Max:Min][Min:Max] v 1.4.,
cMm. Puc. 209.

Llenu wuHel MoaknioyeHHbIe Lenu
% A010
& A0
OMANA30H
¢ ADDO
Alo:101:0][0:1]
¢ A001

afaTb AnanasoH ] < A0
| B

A

¢ A100

o o o o o o o o

- A101

Puc. 209 [JobasneHue duana3oHa Mampuuyel

4.7 PaguopeTtanu v LWWNHbI

B cpene Delta Design cyulectByeT BO3MOXHOCTb cos3gaBaTb ana YIO
paguogeTtanen rpynnoBble BbiBOAbI — 0603HayaTb nNpU  MNOMOLWM  OOHOrO
rpadpuyeckoro cumBofa BbliBoga Uenyt rpynny BbiBoAoB. COOTBETCTBEHHO, Ha
anekTpunyeckon cxeme K Takum YO pormkHa ObiTb nogkntodeHa rpynna uenewu,
obbeguHeHHaa ofHMM rpadmyeckum o6o3HadeHnem. Takon rpynnon uenen
asnsetca wuHa. B cpege Delta Design rpynnosble BbIBOAbI paguoeTaneni mMoryTt
ObiTb COEOMHEHbI LUMHOM TOYHO TaK e, Kak OOblYHble BbIBOAbI COEAUHSAOTCS
uenamu.

Ha Puc. 210 nokasaHO NOAKMOYEHME LWWHBI K rPpynnoBOMY BbiBOAY (neBas
YyacTb pucyHka) n Bua YO pagunogetanu nocne NogkroyYeHns WyHbl (NpaBas 4acTb
PUCYHKA).

D02 DD?Z

—
ADRR03]fr === === ;'ﬂl ADR_RIO.3]

Puc. 210 lNodknoyYeHue WuUHbI K 2pyrnnosomMy 8bI800y

HanbHenwaa pabota C LWMHOM W TPYynNnoBbIM BbIBOAOM CTPOUTCA B
cnegywoLlen nocnenoBaTenbHOCTH:
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1. [ns wurHbl cOCTaBNAETCA CNUCOK Lienen, NOAKNIYEHHbIX K LLUUHE.

2. Ins Kaxgoro OOWHOYHOTO BbIBOAA, BXOASILLErO B COCTaB [PYMNMOBOro
BblBOA, BbIOMpaeTcs Lenb, NOAKMYEHHAas K LLUMHE.

3anoflHEeH, NOAOKMYEHNE Lenen K OAUHOYHLIM BbiBO4AM rpynnoBoro

@ MpumeyvaHue! T[loka cnMcCoK Uenen, MNOOKMYEHHbIX K LUMHE, He
BbIBOJa HEBO3MOXHO.

Mpyn NOAKNIYEHUM WKHBI K rPYNMNOBOMY BbIBOAY [AfS COCTaBfEHWUSA CrnuUcKa
uenen, NOAKMIOYEHHbIX K LUMHE, PEeKOMEHOYeTCs WCMNOoNb30BaTh peaakTop chnmcka
uenen B pexume «[uanasoH», cMm. pasgen CosgaHue HOBbIX Lienen npu paborte ¢
LLUINHOW.

UToObl 3a4aTb COOTBETCTBME MEXAY OAMHOYHBIMW BbIBO4AMW, BXOOALLMMU B
rpynnoBOW BbIBOA, N CMMCKOM Uenewn, NOAKMIYEHHbIX K LWWHE, Bbliaenute rpynnoBon
BblBOA, T.€. YCTAHOBUTE KYpPCOP MbIIM HA METKY rpynnoBOro BbiBOAA U Bbibepute
NyHKT «Tabnumua nogkntoveHusi» B KOHTEKCTHOM MeHio, cMm. Puc. 211. Ha akpaHe
oTobpasntcs okHO « Tabnuua NoAKNIYEHUS K LUNHEY.

[E Tabnuuanoaxniouerms...
D D 2 HaiTi noxosxe...
T AN OBy MOAE

f@ mokasatb 8 Menemxepe npoexta

— MHCTpyMenTb! >

Mpaduia >

ABAUTS
P& Napamerpor
& Hactponku...

% Ceoicrea CtrisEnter

Puc. 211 Bbi3os okHa « Tabniuya rnoOK/IHo4YeHUsI»

OkHO «Tabnuua NOAKMYEeHUs K LUMHE» npegHasHa4yeHo ANs YCTaHOBKU
B3aMMOCBSA3M MeXAy OAMHOYHBbIMW BblBOAAMW T[PYNMNOBOro BbiBOAA M LEensMu,
NnoaKNtoYeHHbIMK K WwinHe. OB B1O OkHa npeactaBneH Ha Puc. 212.

[®) Tabnnua noaxniouerins k wure "BUSO001" - [u} X

(D) MepenecuTe RoCTYNHEIE BEIBORLI ANA NOAKMOUEHUS K BEIBPaHHEIM LiEnsiM
Llen wiks: TOAKMICUEHHBIN BBIEOA NloCTyNHbIE BLIEOAL!
>>
o— ADR_RO o— (ADR_RO)
o~ ADRRI o— (ADRRI)
o~ ADRR2 o— (ADR_R2)
o

o— ADR_R3 (ADR_R3)

Puc. 212 OkHo « Tabnuua rnodKo4YeHUss K WUHe»
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B npaBoit YyacTn okHa pacrnorioXeH CNMCOK AOCTYMHbIX BbIBOAOB, BXOAALLMX B
cocTaB rpynnoBoro BbiBoga. B neBoii 4yacTu oOkHa pacnornoxeHa Tabnvua
COOTBETCTBUS LENe, MOAKIMIOYEHHbIX K LUMHE, W TMOAKMYaeMbIX OAMHOYHbIX
BbIBO/IOB.

Tabnuua nogkno4eHnin MOXeT ObITb 3anosiHeEHa crieayrLwmMMmmn cnocobamu:
e C NnomMoLbH aBTONOAKNIYEHNS;

e C nomoubio KHONOK A06aBNeHus;

e C nomoubto mexaHmama «drag-and-drop».

4.7.1 ABTonopgkniodyeHue

ABTONOAKINOYEHNE BbIMOMHAETCA C MOMOLLBIO KHOMKN «ABTOMOAKIIOYEHNEY,
pacrnonoXXeHHOM B HWXKHEN 4YacTu OKHa « Tabnuua noakno4veHus K WnHe», cM. Puc.
213. ABTOMOAKNIOYEHUE OCYLLUECTBIISETCA TOSbKO €CIfiM Ha3BaHWA Uenen LWHbI
COBMajalT C Ha3BaHUAMMU OOCTYMHbIX BbIBOAOB.

[ Ta6nuua noaxniouenna K wne “BUS0001 - o X [®) Ta6nuua noaknouenuA K wike “BUS0001" - o x

@ Nepenecire AOCTYNHbIE BLIBOAN ANA NOAKMIOYEHNS K BLIGDAKHLIM LeNAM @ MepenechTe AOCTYNHbIE BbIS0OAS! ANA MOAKMKGHEHHA K EHIODAHHBIM LENAM

Uens wimsi MoaKnioueHK I BbIE0R Rocrynusie sbisons Lens wmst NopkniouenKeIR B5IB0R RocTynmsie seisogs!

|
(ADR_RO) o~ ADR_RO (ADR_RO) ‘
o— (ADR_R1) > ADRR1 (ADR_R1) |

|

(ADR_R2) — ADR_R2 (ADR_R2)

7
>
2
cl2|8|!
I B

(ADR_R3) — ADR_R3 (ADR_R3)

-

Puc. 213 AsmonodkriodeHue uernel K 0OUHOYHbIM KOHMakmam

CopTupoBKa B KONOHKaAX MOXET OblTb M3MEHEeHa MpU HaaTUW Ha 3arofloBOK
KONMOHkN. CMBONbI « | » U « '» ykasblBalOT Ha nNpsiMoe M obpaTHOe HanpaBneHue
COPTUPOBKMN.

4.7.2 YctaHOBKa COOTBETCTBUSA B PY4YHOM pexume

UTOObl YCTAHOBUTbL COOTBETCTBME MEXAY LEnbid U BbIBOAOM C MOMOLLbO
KHOMNOK JobaBneHus:

1. BoiGepute HyXHyl Lenb B NEBOW 4YacTU OKHa M COOTBETCTBYIOLUN €W
BbIBO/, B MpaBOW YacTu OKHa, cM. Puc. 214.
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Lens wiksi TlopKHouEHHbIA BBISOR [DocTynHbie BbI0 Rt

o~ ADRRO (ADR_RO) o (ADRR1)
o s
o~ ADRR2 o~ (ADRR3)

o~ ADRR3

BRTE

Puc. 214 Beibop uyenu u coomeemcmayrouiezo el
8bigoda

<<

2. HaxxmMuTe Ha KHOMKy «[lo6aBUTbL BbIBOO», PACMOMNOXEHHYI0 B

LEeHTpanbHOM 4YacTu OkHa. byget ycTaHOBMEHO COOTBETCTBUE MeXay
BbIBOOOM U Lienbto, cMm. Puc. 215.

HuA K wike “BUS0001"

LocTynbie 8bigo; Abt

(ADR_RO) . o~ (ADRR1)

o— (ADR_R2)

o~ (ADRR3)

PO Omuera

Puc. 215 Coomsemcmeaue mexdy uenbto U
8bI8000OM yCMaHOB/1EHO

lMocne ycTaHOBKM COOTBETCTBUSA BbIBOA Gomblue He oToGpaxaeTcsa B CnMcke
OOCTYMHbIX BbIBOAOB (MpaBas 4acTb OKHA).

Ecnm ©Obina BbinonHeHa ownboyHass ycTaHOBKAa COOTBETCTBUS, TO
NOAKIIOYEHHbIV BbIBOA MOXHO BEPHYTb B OOLLMIA CNUCOK BbIBOAOB. [ANs 3TOMO HY»KHO

BblOENUTb OLUMBOYHYIO CTPOYKY B IEBOWM YAaCTWU OKHa M HaXKaTb Ha KHOMKY -
«YpanuTb BbIBOAY.

[na Bo3BpalleHns BceX BbIBOAOB B OOLWMA CMUCOK [AOCTYMHbIX BbIBOAOB
NCNONb3yNTE KHOMKY «OuncTUTLY.
[na 3aBepLueHnss cornocTaBneHns BbIBOAOB LiensMm:

1. MNMosTopuTe NyHKTbI 1 1 2 4O Tex nop, Noka He ByaeT OOCTUTHYTO Xenaemoe
COnocTaBfeHMe.

2. Haxxmnte kHonky «OK» Ons npyMeHeHust yCTaHOBMEHHOINo COOTBETCTBUS
Mexay uensMm U KOHTakTamMm wunn KHonky «OTmeHa» Ana OTMEHb
YCTaHOBKN COOTBETCTBUSA.
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4.7.3 YctaHOBKa COOTBETCTBUSA C MOMOLbLIO MexaHM3ma «drag-and-drop»

YTOObLI YCTAHOBUTbL COOTBETCTBME MeEXAY LEenbld U BbIBOAOM C MOMOLLbIO
MexaHun3ma «drag-and-drop»:

1. B npaBou YacTu OkHa BblbepuTe BbIBOA N 32XXKMUTE NEBYHO KHOMKY MbILLN.

2. NepemecTnTe Kypcop MbIlUM B NEBYD YacTb OKHA B CTPOKY C MMEHEM

NOAKNIYaAEMOMN Lenu WNHbI, yOepXuBasi KHOMKY MbILIM 3aXXaTou, cMm. Puc.
216.

[#) Tabavua noaxmouerus & wike “BUS000T o x [®) Ta6maua noaxatouerus « wwHe “BUSD001™

D) MepeHecuTe AOCTYNHLIE BLIBOA! 4717 MOA @ MepenecuTe accTynHLIE BuIBORE! AAA MO,
Uens wiHe!

DlocTynHbie BEIBOAbI Liens wiHs! i Bbios BocTyNHelE BBIBOAS!

ADR_RO

3
04 e

- >- (ADR_RO) >— ADR_RO - o (ADR_R1)

o~ ADR_R1 . >~ (ADR_R1) o~ ADR_R1 o~ (ADR_R2)

— ADR_R2 o— (ADR_R2) — ADR_R2 o— (ADR_R3)

(ADR_RO)

Puc. 216 Vcnionb3oeaHue mexaHu3ma «drag-and-drop» 075 ycrmaHO8KU coomeemcmeusi Mexoy
8b1800OM U UerbHo WUHbI

3. OTnycTMTE KHOMKY MbILIK, COOTBETCTBUE OyAeT yCTaHOBMEHO.

4.7.4 ABTOreHepauus uenewn

B cnyyae ecnu K wWvHE He nNoOAKNOYEHbl Uenn, B OkHe «Tabnuua
nogkrnoyeHus» (Puc. 217) umeeTca BO3MOXHOCTb aBTOMaTU4eCKU CreHepupoBaTtb
Luenn Ha OCHOBE UMEILMXCHA BbIBOAOB M 3aTeM COMOCTaBUTb WX BPY4YHYO nnbo
aBTOMATUYECKN C MMEOLLMMNCS BbiBOgaMN. Takke B OKHe «Tabnuua nogknioyeHns»
npy aBTOMaTU4ECKOM reHepupoBaHUM Lenen BO3MOXHO 3adaTb uenam Tpebyembin

[® Ta6nwua noaxarouerin k wine “BUSO001" o x [® Tabavua noaxmo: - o X
(D Mer e
Lens whwns Rocrynueie A Uent waks! A Boeryr At
> (ADR_RO) % DATAADR_RO (ADRRO)
(ADR_R1) % DATAADR.RI (ADR_R1)
DR < DATA_ADR_R2 ADR_R2)
>~ (ADR_R3) <5 DATA_ADR_R3 (ADRR3)

Puc. 217 AemozeHepauyus uenel

BbiBoab! 6y,D,YT aBToOMaTnU4eCkn conoctaBfieHbl CO CreHepunpoBaHHbIMU
uendamMmn. FIpM Heob6XoaMMOCTM aBTOMaTUYECKOE COMOCTaBEHNE BbIBOAOB M LIEMNEN

MOXHO W3MEHWUTb, MUCMONb3ysl KHOMKM «YOanuTb BbIBOO» ” n «JobaButb
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BbIBOO» = , npenBapuTenbHO BbibpaB HyXxHyt Lenb B ctonbue «Llenb
LLUNHBIY.

5 PepaktupoBaHue rpynn o6bLeKkToB

5.1 PaGoTta o6WwmMx MHCTPYMEHTOB NpU peAakTUPOBaHMU CXEMbI

OnucaHue paboTbl OOWMX WMHCTPYMEHTOB MPEeACTaBfeHO Afsi CUCTEMbI C
HacTpoMkamu no ymon4daHuto. OnucaHMe HacTPOeK CUCTeMbl MNpPenCTaBNeHO B
OOKyMeHTe MHTepdenc n obuime mexaHnambl CUCTEMBI.

5.1.1 Cnncok o6Lmux MHCTPYMEHTOB

K obwnm WMHCTpyYMEHTaM peaakTUpOBaHUS CXeMbl OTHOCATCS creayloLiune
JencTBus:

e Bbibop 0OBLEKTOB;

¢ [lepemellieHne 0ObEKTOB;

e Bbipe3aHue 1 BcTaBka 0ObEKTOB;

e KonvpoBaHue 06bEKTOB;

e [lepeHyMepaumsg o0 bEKTOB.

5.1.2 PaboTta uHctpymeHTa «BbiOpaTb»

Bbibop 0OGBLEKTOB OCYyLLECTBNSAETCA C MOMOLLBI MHCTPYMEHTa «BbiGpaTb».
MHcTpymeHT poctyneH Ha naHenun «PucoBaHve» u B pasgene «WHCTpyMeHTbI»
KOHTEKCTHOro MeHto, cM. Puc. 218. UHCTpymeHT «BbiGpaTb» ABNSETCS aKTUBHbIM,
ecrnu He BblbpaH Kakon-nnmbo Apyron MHCTPYMEHT.
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Pucosanne 3 [3 BuiGpats

| CRRol R B E MHCTRYMEHTS » o Pasmectuts nposomHuk W
E Pasmecturs umny B

Bbibpars

53 PasmecTuTs coeanHuTENsHIl nopT

ko

PasmecTiTs cunosci nopT
3 PasmecTuTe BCTROEHHLIA BOK
[ Napamerpsi £ Nopcsernte
B HacTpoikw 1F MepeHymMeposaTs KOMNOHEHTsI
— I Pa3sMecTuTs BCTPOEHHBIA OTHET..
A7) PasmecTuTs Tex. TpeGoEanMA AnA cxemsl (TT gna 33)
<. PasMeCTUTs TAGMMLY CHNOBBIX KOHTAKTOR

¥ Pasmectute SPICE-Tekct

[loBasuTe Npesbio

P Wameputs paccronnme

] PasmecTuTs NPAMOYronbHIK
(D) PasmecTuTs OKPYXHOCTE
€2 PasmecTuTe 3nnunc
7 PasmecTuts nonunuumo
€ PasmecTiTe MHOTOYTONLHIK
AY PasmecTuTe TekcToBOE None
P ®acka/Conpaxenne

R PasmectuTs pucyHok

B PasmecTuTe TaGnuLy

Puc. 218 UHcmpymeHm «Bbibpamb»

Mpy HaxaTm NEBOW KHOMKW MbIlWM Ha MNPOBOAHMK MepBOHa4YanbHO Oyaet
BblOpaH cermeHT, cMm. Puc. 219. [llpu nocrnegyowem Haxatum Ha KnaBully
«lMpoben» («Space») — NPOBOAHUK LienNuKom (cM. pasgen Llenb Ha cxeme).

>

[
=

DAS DAS

| 3 | E L CEEEEEEER
}ﬁ ? : —)}ﬁ )z

| H Ly 0 1

Puc. 219 Bbibop ceameHma rpo8olHUKa U MpoB8oJHUKa UETUKOM

|10

Mpyn  HaxaTun NeBOM KMaBMWKM MbIXM HA KOHTaKTe KOMMOHEeHTa Oyaer
BblOpaH KOMMNOHEHT MOSIHOCTbIO, NPV MOBTOPHOM HaxaTtuu OyaeT BblAeneH KOHTakT,
cMm. Puc. 220.

Puc. 220 Bbibop KoMrnoHeHmMa U KoHmaxkma
KOMIIOHeHma
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Mpn HaxaTm NeBOWM KHOMKW MbllwK Ha atpubyte (MeTKe) paauogeTtanu,
nopTta, BbiBOAA vnun uenu, 6yayT BblgeneHbl n aTpubyT M 06bEeKT, K KOTOPOMY OH
OTHOcuKTCS. [TOBTOPHOE HakaTne NeBOW KHOMKW MbILUMX BblOENUT aTpUOYT.

5.1.3 Ucnonb3oBaHue knaBuwm «Mpoben» npu Bbibope 06bHLEKTOB

MHnumaums Bbibopa OOBLEKTOB Ha CXeMe OCYLLEeCTBMASETCA C MNOMOLLbIO
NHCTpyMeHTa «Bblbpatb». [na nocnegywoowero BblAeNeHNsS OOBLEKTOB MOXHO
ncnonb3oBatb knasuwy «lpoben» («Spacey) .

CHavana HeobGxoguMoO NpPom3BECTM BblIOOp OOBLEKTA Ha CXEME C MOMOLLbIO
NHCTpyMeHTa «BbibpaTtby, HaxaB No 06bEKTY, cM. Puc. 221.

£35
|

G

0,01 Mk
(36

Puc. 221 Hauarno eb/6bpa obbexkmos
(cmapm - Mmemka nopma)

Haxatne Ha knaeBuwy «MpobGen» («Space») npou3BeaeT BblAeneHue
nocnegytuiero obvekTa, NpyM 3TOM BblaeneHne paHee BblOpaHHOro 06bekTa CHATO
He ByaeT, cMm. Puc. 222.

C35

T I
0,01 Mk
(36

Puc. 222 Bbibop memku rnopma +
camoeo nopma

Mocnepytowee ucnonb3oBaHne knasuwn «Mpoben» («Space») npuBegeT K
BblAEeNEHMIO NPOBOAHUKA, NPUNEraLLEero K paHee BbIbpaHHOMY nopTy, cM. Puc. 223.
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(35

0,01 MK
(36

Puc. 223 BbideneHue nopma u
npunezaroujeeo K Hemy rnpogoodHUKa

PesynbTatom nocnegylowmx Haxatun Ha knasuwy «[lpoben» («Spacey)
OyaeT BblgeneHve MeTKM BbiBOAA, NOPTa U MPOBOAHMKA BMNOTb A0 Gnukawnwero
PacnosioXXeHHOro Ha NPOBOAHMKE KOMMOHEHTA, a TakKKe BblAeneHue BCEW AaHHOWM
Lenu, pacrnosioXXeHHOW Ha TEKyLLEM NINCTE CXeMbl, CM. Puc. 224.

(35 Efﬁi—— _fﬂi___

0,01 Mk 0,01 MK 0.1 Mk

(36 (40 Chh
0,01 Mk

( 0,01 MK 0.1 MK

(37 4] s
001 Mk

; 0,01 Mk 0,01 mx
(38 (L2 i
gt 1 001mMk _L_ Oimk L

Puc. 224 BbideneHue memku rnopma, rnopma, rnpogooHuUKa u eceli
uenu, pacrionoxXeHHOU Ha MeKyweM ucme cxembl

5.1.4 lMNepemelweHne o6bLEKTOB

lMepemelleHne OOBLEKTOB MO CXeMe B LIENIOM aHanorm4yHo nepemeLleHnto
nobbIX Apyrux rpadunyecknx o6 bEKTOB.

YO pagnogetann mMoxeT cBOOOOHO nepemelaTbCsi MO cxeme, nogpobHee
cMm. pasgen [epemeweHne YO no cxeme. Ecnu k YO nogkntoveHsl Lenn, TO OHU
OyayT NnepecTpoeHsbI.

Mpu HeobxoanMoCT nepemMeLeHnsa oTAeNbHbIX NPOBOAHMKOB B HEM3MEHHOM
Buae cnenyet nepemelsatb YO, BbIBOAbI KOTOPbIX OHM CBA3bIBAIOT, CM. Puc. 225.
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Puc. 225 lNepemeuweHue nposodHuUKa 8 HEUSMEHHOM 8ude

MepemelleHne dparmeHTa cxeMbl C NOMHOCTbIO BbiIOpaHHbLIMU NMPOBOAHUKAMM
N MOAKMIOYEHHbIMM K HUMM YO KOMMNOHEHTOB MPOUCXOOAUT  aHanorM4yHo
nepemewieHunio YO paguogetanu.

5.1.5 UHcTpyMeHTb! «Bbipe3aTtb» n «BctaButh» Ans o6bEeKToB

OO6beKTbl Ha ANEKTPUYECKON CXxemMe MOryT BbITb Bblpe3aHbl U BCTaBMEHbI.
UTOOblI Bblpe3aTb OObEKTbl M OCYLWeCTBUTb WX BCTaBKYy, BbINOMHUTE
crneaywwne oencTens:

1. Boibepute 06beKTbI, KOTOPblE HEOHXOAMMO Bbipe3aTb M BCTaBUTb. BbiGop
OCYLLIECTBMNSAETCA C NMOMOLLbIO MHCTPYMEHTa «BbiGpaTb».

2. Bbl3oBUTE KOHTEKCTHOE MeHI0 U Bblbepute nyHKT «Bblpesatb» wnu
BOCMNONb3ynTechb codetaHmeM knasmw «Ctrl+X», cMm. Puc. 226.

' .
I HaiTi noxoxue
'

1
! JaMeEHUTE pafuofeTans...
]
H Mamenuts VIO
1
'
i @ 3anats avanorosyio Mogens...
10
! (& MokasaTs & MeHepxepe NpoexTa
1
Smmmmmmmmmmmm=m===s O NokaszaTe KOMNOHEHT B GUGNHOTEKE
MHCTDYMEHTBI b
Mpaduka
% Buipesars Ctrl+X
[ Konuposats Ctrl+C
"_ BecTasute Ctrl+V
E Yaanute Delete

L Mapametpel
& HacTpoiiku..

% Ceoiictea Ctrl+Enter

Puc. 226 IHcmpymeHm «Bbipesamb»

3. BctaBbTe 00BbEKTbl C NOMOLLbIO MyHKTa «BCTaBUTb» KOHTEKCTHOrO MEHH0
Unn BOCMONb3ynTeCcb codeTaHuem knasuw «Ctrl+Vy». O6bekTbl 6yayT
BCTaBIEHbIl, cM. Puc. 227.
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T;;E Mnara ynpasnexna * X

Konwnpoearne obbexkTos OTMeHUTb

m| 300 3075 315 3225 330 3375 345 352,5

WHcTpymenTsl > ] I W 10-6
=, =
a2
[ Berasure Ctrl+V — | =
Dele E] 5
O D —0

B Mapametpsi =]
81 HacTpoikn...

™ . ™ P
@ Muer1 G Il 3

Puc. 227 UHcmpymeHmbl «Bemasumb» 0ns 06bekmos

Mpn BCTaBKke BO3MOXHblI HECKONbKO BapuaHToB B3aumogencteua YIO
paguogeTtanen, uenen n WuH. Kaxabsih BO3MOXHbIA BapuaHT onmcaH oTAenNbHO.

YIrO paguopgertanu

Mpn ucnonb3oBaHUM WMHCTPYMEHTOB «Bbipesatb» un «BctaButb» gns YIO
paguogeTanM HoMepa NO3MUMOHHbLIX O0O03HAYeHWN [OaHHbIX 3NeMeHTOB OyayT
COXpaHeHbI.

obos3HaueHns DD1, To npm BcTaBke pgaHHoro YIO 6Gygetr 10 Xe

E Mpumep! Ecnn 6bino BbipesaHo YO ¢ HOMEPOM MO3ULMOHHOIMO
no3numMoHHoe obo3HaveHne — DD1, cm. Puc. 228.

@ 3apate aHanorosylo Mogenb...

[ e "™ @ noxasats 8 MeHenxepe npoexTa DAS

1

1

1

I — —E

| D= = C Q MNokazaTe KOMNOHEHT B GubnuoTexe 1 i 6

1 . Ty

1 - s

! A A7 7 A MHCTpYMEHTBI > ? E

! m 7 A

| e ¢ AP Ipaduka » ﬁ

| |

1

ED @) SN o Belpesats Ctrl+X é— 3 5

1 [D Konuposats Ctrl+C — ]
DT Yoanute Delete

Puc. 228 BbipesaHue u ecmaska 0ns YIO. lNosuyuoHHoe 0603HayeHue

Lenn n wuHbl

Mpn Bblpe3aHnn n nocnepyollen BcTaeBke Lenen (LWKH) UM npucBanBaeTcs
nepBoe BakaHTHoe uMsl, cooTBeTcTByowee wabnoHy «NETOOON» ana uenen u
«BUSOOON», rae «000N» - nepemeHHas 4actb Homepa. [Mpn 3TOM BO3MOXHbI ABa
BapuaHTa:
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1. Co cxembl 6binv Bblpe3aHbl Bce oparMeHThbl uenu (WwuHbl). B aTom cnyyae

Lenb npu Bblpe3aHnn 6yp,eT NCKMNIYeHa N3 Cnncka CoeguHEHUN.

2. Ha cxeme octanucb hparmeHTbl uenu (WwuHbl). Bo BTOpom BapuaHTe Lenb
OCTaeTCs B CMUCKE COeAUHEHUN, TaK Kak HEKOTOPbIN doparMeHT BCce elle

OOCTYMNEH Ha CXeMe.

Takum obpasom, ecnu nMeHa Bbipe3aeMblx Lenen cooTBeTCTBOBanu obLemy
wabnoHy («NETOOON») n oHM OBbinn Bbipe3aHbl MONHOCTbIO, TO MpPUM BCTaBKe WX
nmeHa He nomeHsiloTca. B gpyrom cnyyae 6yayT co3gaHbl HOBble Uenu C

GnvkanwmmMm BakaHTHbIMU MeHaMK, 3agaHHbiMU No wabnoHy « NETOOON».

Uenn, YIO n wuHbl

Mpu Bblpe3aHUM rpynnbl PasHOPOAHbLIX OOBLEKTOB AN KaXAOoro M3 HUX

NpMMeHsieTcs cBoW Habop npasun.

5.1.6 KonupoBaHue o6beKTOB

Mpn konupoBaHWM W nocneaywwen MHorokpatHou BctaBke YIO Oyger

BCTaBIIEHO C GnMXKanLWNM BakaHTHbIM HOMEPOM MO3NLIMOHHOTIO o60o3HauveHus.

Ecnun 6bino ckonunposaHo YIO oTaenbHOM cekuuu, TO Npu BcTaBke OyayT

Mpumep! Ha cxeme npucytcteytoT YO ¢ Homepamm R1 - R17 n R19 —
R22. Takum obGpasom, npu konupoBaHum anemeHTa RX, npu BCTaBke
O6ynet BctaBneHo YO ¢ nosvumoHHbIM 0603HaveHnem R18. [pu
nocrnegywowen BcTaBke ©OygeTr BctaBneHo YO ¢ NO3MUMOHHBIM
obosHaveHnem R23. [lpy nocnegywWwmnx BCTaBkax MO3ULNOHHOE
obo3HauyeHune bygeT yBennumBaTbCa Ha egmHmuy R24, R25, R26, n 1.4.

BCTaBreHbl CEKLIMM HOBbIX 9K3EMMMSIPOB CEKLUUI paauoaeTanu.

D011

Mpumep! Ecnn 6bina ckonmpoBaHa cekuma DD1.1, To npyu konupoBaHum u
JanbHenwen BCTaBKe Ha cxeme K pasmelleHuio Oyaet npeanoxeHa
cekuusa DD2.1 n 1.4., cMm. Puc. 229.

0D1.2 D011 0012

T o

VIN+

VIN-

ADC

S ADC : A | ADC WS ADC
- SCK | 3 VREF -
SDO/ROY o= VIN- SD0/RDY

VREF

o [=

e

[]D?l

- DD2.1

VIN-

ADC

I“
[ro
=
z

ADC

VREF VREF

i,

VIN-

Puc. 229 KonuposaHue u scmaska YIO cekyuu

[ns konupoBaHus obbekTa:

1. Bblgenute ob6bekT.
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2. B KOHTEKCTHOM MeH0 BblibepuTe NyHKT «KonnpoBaTb» UM BOCNONb3ynTeCh
coyeTaHnem knasuw «Ctrl+Cx».

3. MNepengnute Ha cBOOOAHOE MECTO NUCTA CXEMbl M B KOHTEKCTHOM MEHIO
BblbepuTe NyHKT «BcTaBuTb» unmM BOCMONb3yMTECH COYETAHWEM KraBuLU
«Ctrl+V», nocne 4ero ckonMpoBaHHbLIN 0ObEKT ByaeT pasmelleH, cMm. Puc.

230.
Y O
01 Mk " _m MK 0.1 MK
: K10—79 Berasne Curley K10—79 K1U_79
> |58 e T2 P

Puc. 230 KonupogaHue u scmagka obbekma Ha cxeme

[lna konnpoBaHus oO6bekTa MaTpuULEN:
1. Bolagenute oObekT.

2. Boibepute  umHCTpymMeHT  «KonupoBaHue  Matpuuen» Ha  NaHenu
NMHCTpymMeHTOB «[ padukar», cm. Puc. 231.

Mpaduka X

Konuposanue maTpuyei

Puc. 231 KonuposaHue obbekma mampuuel

3. YcTtaHoBUTE HeobxoauMmble napameTpbl KONMUPOBAHWUS B MNOSABMBLUEMCS
okHe «KonnpoBaHue matpuuen» cMm. Puc. 232:

o «(DVIKCVIpOBaHHOG 4YMCIO KOMUN» — YKa>XnUTe KOJIN4ECTBO CTPOK U KOJIOHOK,
BO3MOXHOCTb HanoXeHusi 0O6bEeKTOoB;

o «OUKCUPOBAHHOE PACCTOSIHME» — YCTAHOBUTE 3HAYEHUs OTCTyna O6bLEKTOB
APYr OT Apyra unu wara mMexay HAMMU.
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KonupogaHue maTtpuuei X KonupoBaHue maTpulein X

o DUKCUPOBAHHOE YACAO KOMWA DUKCHPOBAHHOE YUCAO KOMWA

<>

Crpok: 2 CTpok: 2

Konook: 2

<>

KonoHok: 2

PﬁSDEUJIﬂTb HanoXeHne PaspewwunTs Hanoxexne

o~
GJMKCI/IDOBBHHOE paccToaHue 'Q G’MKCVIDOBBHHGE paccTofaHue

OtcTyn War QO ovemyn War
X: g X o <
Y: 0 Y: o ¢

“ OTME”a “ OTMEHa

Puc. 232 Hacmpolika napamempos rpu KornuposaHuu
obbekmos mampuuel

4. Haxxmute kHornky «OK» ans noarBepXOeHUs OEACTBUN B HWXKHEW 4acTu
okHa «KonupoBaHne wmaTpuuen» wunu kKHonky «OTmeHa» aOna OTMEHb
JENCTBUN.

5.1.7 MNepeHymepaumsa 06bEKTOB

Ons nepeHymepaummn YIO paguogeTane Ha CXemMe  UCMNONb3yeTcs

NHCTPYMEHT «[llepeHymepoBaTb KOMMOHEHTbI», KOTOpbIM 0603HA4YeH CUMBOSIOM el
Ha naHenn uHCTpymeHToB «Cxema», cM. Puc. 233, Takke [aHHbIN MHCTPYMEHT
OOCTyNeH B [MaBHOM MeEHI0 nporpammbl «MHCTpyMeHTbl» — «[lepeHymepoBaTb
KOMMOHEHTbI».

Cxema X
LELToo>Es DT

MepeHyMepoBaTL KOMMOHEHTBI

R Rl6 RIB R0 R22
T+ + L F-I F

R R R19 R R
S N L N T S T N o

Puc. 233 Bbi3zoe uHcmpymeHma «[llepeHymepogams KOMIOHEHMbI»

YTo6bl NnepeHymepoBaTb YO pagnogetanen Ha cxeme:

1. BblgenuTte KOMMNOHEHTbI AN NepeHyMepaLumu.

erevex .
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2. BbizoBuTe MHCTPYMeHT «llepeHymepoBaTb KOMMOHEHTbI».

3. YctaHoBuUTE B OKHe «[llepeHymepaumsa KOMMOHEHTOB» Heobxogumble
HaCTPOWKM:

¢ Buibepute HanpaBneHue HyMepaLuuu. Mopagok  nepeHymepaunn
COOTBETCTBYET HanpasfieHuo cTpenok: «BHu3-HanpaBo» unn «Hanpaso-
BHU3» OTHOcUTenbHO ocun Y, cM. Puc. 234.

NepeHymepaL A KOMMNOHEHTOB X

O BHua - Hanpaso Hanpaso - BHus

R1 R3 R1 R2

R2 R4 R3 R4

JIUCTbI CXeMbl ANA NepeHyMepaLun:

Homep Hassanue nucta HauanbHeiii Homep

1 Nuer 1 Het
2 Nuet 2 HeT
v @ Bnok Bnok 1
1 Nuet 1 HeT
MNepeHyMepoBbiBaTs CeKL Ml

MepeHyMepOBbIBaTL KOMMOHEHTSI B GNoKax
o Hymepauus B 6noke ¢ Havana (c npedmnkcom)

Hymepauusa & Gnoke ¢ npogonxeryem (C npedrkcom)

MepeHymepoBaTh 3aKpbiTh

Puc. 234 OkHo «[lepeHymepalyusi KOMIOHEHMO8»

e YcTaHoBMTE doriar HanNpoTUB CTPOK C NMUCTamu, B KOTOPbIX Heobxoguma
nepeHymepaumsi 06 bEKTOB.

e YcTaHOoBMTE ¢nar B cTpoke «[lepeHymepoBbiBaTb CeKUMU»  Npwu
HeobX0aMMOCTM NepeHyMepaLmnmn 3KBUBANEHTHbIX CEKLINA.

e YcTaHoBuTEe (pnar B cTpoke «llepeHymepoBbiBaTb KOMMOHEHTbI B H6rokax»
npu HeobxoOUMMOCTU MNepeHyMepauun KOMMOHEHTOB B Onokax. YkaxuTe
Tpebyembin Bug nepeHymepauun: «Hymepaums B 6noke ¢ Havana (c
npecdukcom)», «Hymepauusa B 6roke ¢ NpogosmkeHneM (C NpedrKcom)» nnm
«CKkBO3HaaA Hymepaumsa no ak3emnnsgpam 6noka (6e3 npecmkca, TONbKO
OOVH)».

4. Haxmute KHoOMKy «llepeHymepoBaTtb.

Ecnn npu nepeHymepauum Obina 3agenicTBoBaHa XoTd Obl ogHa cekuus
paguogeTanu, TO BCe cekuun paguogeTtanu byayTt nepeHymepoBaHbl. Mpu 3ToM
HOMepa CEKLU He N3MEHSATCS, UBMEHUTCS TONbKO OOLLMIA HOMEP.
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5.1.8 OTmeHa gencTBUMN

BONbWNHCTBO BLINOSTHEHHbLIX OEWCTBUA NO PeaaKTUPOBAHUIO CXEMbl MOryT

OblTb OTMeHeHbl. OTMeHa [OeNCTBUIN OCYLLEeCTBMAETCS C MOMOLUBI KHOMKM

«OTMeHUTb Jencteme», KOTopasi pacrnosfiokeHa Ha naHennm WHCTPYMEHTOB

«O6Lwmey, cm. Puc. 235. Bbi30B MHCTpYMEHTa MOXeT BbITb Npon3seneH C NOMOLLbHO
codeTaHua ropsumnx knasuw «Ctri+Zy.

O6wune X
BBl 8-«

OTMeHuTb genctene Ctrl+Z

Puc. 235 Bbizoe uHcmpymeHma « OmmeHums
Oeticmeue»

Onepaunsi, obpaTtHas komaHgae «OTMeHuTb [OencTBue», HasblBaeTcs
«BbInonHnTb BHOBLY. [pn ee aktmBauum otmeHsetTcsa « OTMEeHUTb OenCTBue», T.e.
pefakTMpyemMbli OObEKT BO3BpallaeTcss B COCTOAHWE, B KOTOPOM OH Obin go
koMmangbl «OTMeHUTb aencteue». [aHHasi onepaums BbINOMHAETCA C MOMOLLbIO
KHOMKN 7 «BbINONMHUTbL BHOBbY», KOTOpAs pacrnorioXeHa Ha MaHenM UHCTPYMEHTOB
«Obwmey. WMHCTpyMEHT «BbINOMHUTL BHOBb» Takke MOXeT ObiTb BbI3BaH C
NMOMOLLbIO CoYeTaHna ropsumnx knasmw «Ctri+Y».

Ecnu ona oTMeHbl OencTsus Tpe6OBaJ'IOCb MHOrokpaTtHoe WCrnofnb3oBaHNE
kKomaHabl «OTMEHUTb AEUCTBMAY», TO ONS BOCCTAHOBIIEHUSI MCXOOHOrO COCTOSIHMA
obbekTa Heob6Xx0aANMO CTOMBKO Xe pa3 ncnonb3oBatb KOMaHAOy «BbINONHUTEL BHOBbLY.

OcobeHHocTblo Delta Design sBnsietca 10, 4TO Aaxe nocne npuMeHeHus
Takux WHCTPYMEHTOB Kak «CoxpaHuTb» u «CoxpaHuTb BCE», PaCMONOXEHHbIX Ha
naHenn NHCTpyMeHToB «O6Lume», NONb30BaTENIO BCE TAKKE OCTAHYTCA AOCTYNHLIMA
WHCTPYMEHTbI N0 OTMEHE W BbIMNOMHEHNIO AEUCTBUSI BHOBb.

5.2 MeHepxep npoekKTa

5.2.1 O6wwme cBepgeHnsn o MeHeaxepe npoekTa

Ons adpdektnBHonm paboTbl € anekTpuyeckummn cxemamm B Delta Design
cyuwiecTByeT oyHKUMOHanNbHaa naHenb «MeHemkep npoekta». C NOMOLLBIO SaHHOWN
naHenu npoucCxXoamMT YyrnpaBfeHWe KOMMOHEHTaMM U LenssMnu B MNPOEKTEe WU
OCYLLECTBNAETCA HaBUraumsi no afeKTPUYECKON CXEME.

MeHeoxep npoekTa npeacTaBrieH B BuAe OTAENbHOW nNaHemnu, koTopas
BbI3blBAETCA U3 pasgena rmaBHOro MeHi «Bug» — «MeHemxep npoekta», cMm. Puc.
236.
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(oun)

@ Bo Becb akpaH F11
MacwrabuposaHue >
BubnuoTtexu F3
MpoekTel F4
Crangaptsl
KomnoxeHnTsl
MeHenxep npoekTa

Mogenn

W@ & 5 O LM

Cnou

%

HDL To4km ocTaHoBa

¢

HDL cTex Bbi30BOB
fa, Mowck no TexcTy
MpaBuna

@ WcTopua nsmerennin
[3 Craprosas cTpanuua
i Crmcok ownbok

5 HypHanel

MaHenu MHCTPYMEHTOR >

i

CeoicTEa
Puc. 236 Bbisos

naHenu «MeHnedxep
rnpoekma»

O6wumn BuA naHenu npegcrasneH Ha Puc. 237.

MaHenb nHcTpymeHTOB B «MeHemxkepe npoekTa» No3BOSISET OCYLLEeCTBNATb

CYHXPOHU3NPOBAHHYO

HaBurauuto no

F@ MeHepnxep npoekTa 0O x

& (&3 IET

7% | {F Komnowewtsl | T, Uenu £ KNuno

Mouck

‘ > QD Cxema (Mnata ynpasnexus)

> Mnata (Mnata ynpasnexus)

> Wcnons3ayemble KOMMOHEHTEI

~

Mnara ynpaeneHus

Konu4ecTso KOMMoHeHToB 40
KonuyecTeo uenei 32
KonuyecTtso wwH 0

Puc. 237 lNaHens «MeHedxep
npoekmay. Bknadka
«KomnoHeHmMbI»

M
cxeme  npoekta  (cumBon =

),
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NO3NLMOHMPOBAHNE BbIAENEHHbIX 0OBHLEKTOB (CUMMBOS EJ\), a Takke rnodanbHbIN
MOWCK KOMMOHEHTOB (CUMBOI 1—5\), cMm. Puc. 238.

[y S a = »
@ ./ =F 1

Puc. 238 lMNanenb

MaHenb «MeHemKep NpoeKkTa» COAEPXUT YeTblpe BKNaaKu:

«3bpaHHOe», npefHa3HadYeHHy Ona ynpoweHus npouecca paboTbl C
pasmellaeMbiM/ Ha cxemMe paguodetansmu.

«KomnoHeHTbI», npegHasHadeHHyl pAns  paboTbl € pagvopeTansimu,
NCMNONb30BaHHbIMWN Ha CXEMe, U UX NpeacTaBeHMsaMM Ha nnaTe.

«I:I,enm», npegHa3Ha4vYeHHyto Aand pa6OTbI C uenamMu, pa3mMelleHHbIMU Ha
cxewme.

«KMN _wn TMO», npegHasHayYeHHy [Ansi NpefocTaBneHus CBeOeHun W
HaBurauum no pasmMeLleHHbIM Ha nnate obbekTax (KOHTaKTHbIX NowaaKkax,
nepexoaHbIX OTBEPCTUAX U T.4.).

5.2.2 KomnoHeHTblI B MeHeaxepe npoekTta

Ha Bknagke «KOMMOHEHTLI» pacnonioXXeHO AepeBO pagnodeTanen, BXOAALWMNX
B cocTaB cxembl. Bce pagvogeTtanu crpynnupoBaHbl Mo fnMCTaM CXeMbl, CM. Puc.

239.

MeHepnxep npoekTa 0O x

(S

ﬁ KomnoHeHTs! T, Uenm 53 Knuno

el

Mouck

‘ ~ Q;D Cxema (MnaTa ynpasneHus)
> Nuet 1
> Nuer 2

3 Heucnonbayembie cexuyum (0)
e

MNnata ynpasneHus
Konu4yecTso KOMNOHEHTOB 40
KonudecTtso uenei 32

KonudecTeo wwH 0

Puc. 239 [Jepeso paduodemarel
8 naHenu

B pepeBe npeacrtaeneHbl otdenbHble YO, pacnonoXeHHble Ha CXeme.
Takum obpasom, ecnu gna paguvogeTtany 3adaHO HEeCKOSbKO CekuMnW, TO Kaxaas
cekumsa byneT ykasaHa B gepese, cM. Puc. 240.
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[k'@ Menegxep npoekTa o x

& [Nl EEY
7 {} KomnoHeHTs! o Uenu g Knuno
Mowck
SB1 (BKH1)
X1.1 (CHM392-8BM21-1)
X1.2 (CHN392-8BM21-1)

X1.3 (CHMN392-8BMN21-1)

X1.5 (CHM392-8BMN21-1)

X1.6 (CHMN392-8BMN21-1)

.
&
&
&
{f X1.4 (CHN392-8BM121-1)
&
I
I

X1.7 (CHI392-8BMN21-1)

{} X1.8 (CHMN392-8BMN21-1)

{f x21(cHn347-108N21)

~

Puc. 240 OmobpaxeHue 8 depese
pasHbIX cekuyuti oOHoU
paduodemarnu

MHoroceKkunoHHble paguogeTanm MoryT nMeTb Hencnonb3yemble
(He3agencTBOBaHHbIE) CEKLMK, KOTOpblE MO KakMM-NMOO NpuYMHaM He nonanu Ha
cxemy. Takme HepasMeLlleHHble CeKLUKn, KOTopble AOCTYMNHbI Afsi UCNONb30BaHUSA B
cxeme, oTobpaxatloTcs B y3ne «Heuncnonbayemble cekummy, cMm. Puc. 241.

%’@ MeHepxep npoexTa O x

& SN ST I
r {]E KomnoHeHTs! o Uenn g KNnuno

Mouck

~ Q:D Cxema (Mnata ynpaeneHua)

> Nuet 1
> Nuet 2

‘ ~ [ Heucnonbsyemsie cexumm (2)

@ X2.8 (CHM347-10BM21)
[& X210 (CHM347-10BM21)
> Mnarta (Mnata ynpaenexus)

> (3 Mcnonssyembie komnoHeHTsl

~

Puc. 241 Heucnionb3yembie cekyuu
paduodemarnel

Heucnonb3yemble CeKUMM MOryT ObiTb pa3MeLLEHbl HA CXeMe C MOMOLLbHO
KOHTEKCTHOIro MeHto cM. Puc. 242.
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Menepxep npoekTa o X

& ool R

7 | 1F Komnowentel | T, Uenn £ KNuno
Mouck

v L;:D Cxema (Mnata ynpasnexus)
> Nuct 1
> Nuct 2

v~ [ Heucnonszyemsie cekumm (2)

| (] 20 (EHTEP=TEE) Mokazare [X2] Ha nnate

@ x210(cHN347-108M21) PazmecTuTs [X2.9] Ha cxeme

> Mnata (Mnata ynpasnenns)

Mokaszats [X2] Ha cxeme >

> Mcnonbsyemble KOMMNOHEHTbI o= -
[-j v 3> CsoiicTea Ctrl+Enter

~

Puc. 242 PasmeweHuUe Heucrnonb3yembix cekyul

B HmxHen 4Yactn naHenu otobpaxkaetcs nogpobHasa nHgpopmaumsa o BbiBOAaAX
BblbpaHHoro YIO. BbeiBogbl YIO nokasaHbl B Buae Tabnuubl, B KOTOPOWM
yKasblBatoTCsl, CM. Puc. 243:

e «BbiBOO» — KOMOHKA, B KOTOPOWN 0TOOpakaloTCsl KOHTaKTbl MOAKMYEHHbIE K
BblBOAAM (MIN CTOUT OTMETKA, YTO BbIBOA HE MOOKMHOYEH);

e «Llenb» — nogkntoyeHne unu nHdopmaums ob OoTCyTCTBME MOAKIOYEHMS.
Ecnn BbIBOA MOAKMOYEH, TO B KOJNOHKE OyaeT ykasaHa uenb, eCnn HeT —
coobuleHne «(He NOAKMYEH)»;

e «PacnonoxeHne» — ykasaTenb pacrnonOXeHUs BblBO4A KOMMOHEHTA: Ha
nucTe cxembl (OTOBpakeHWe HauMeHOBaHuA nucta) unu BHYTpU 6noka
(oToBpaxeHne HaumeHoBaHus 6Grioka). Takke B [OaHHOW  KOMOHKe
yKasblBaeTCa MHAOPMaLNS O CKPbITbIX BbIBOAAX.

ﬁg MeHepxep npoekTa g x
@ [N S I
7 | 4k Komnowewtsi | T, Lenn £Z KNumo
Mownck

v @3 Cxewma (Mnata ynpaenexua)
~ et 1
[ {E C1(K10-79-25 B-0,1 Mk®+20 H30 )

C2 (K10-79-100 B-20 nd=5 MO )
C3 (K10-79-100 B-20 nd=5 MO )

C4 (K53-68-16 B- 150 Mk®- 10 )

e e e

C5 (K10-79-25 B-0,1 Mk®=20 H30 )
v

Beisog Uens Pacnonoxenue

‘ & ¢ ‘GND Nuet 1

& c12 TEST Nuet 1

q >

Puc. 243 NodpobHas
UHgbopmauyusi o ebigodax YO

[1lna KOMNOHEHTOB OOCTYMNHbI AencTeus, KOTOpbi€ BbI3bIBAKOTCA C NOMOLLbLIO
KOHTEKCTHOIO MEHIO:
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e [loka3aTb Ha cxeme;
e [lokasaTtb Ha nnaTte;

e Boibpatb.

Mpwn BbIGOPE NyHKTa «[lokasaTb Ha cxeme» 0OBLEKT ByaeT nokasaH Ha cxeme,

cM. Puc. 244.

%'@ MeHepxep npoekTa 0O x

& SRS
r {} KomMnoHeHTb! o Uenn g KMNulo

Mouck | [ S A S
1 ‘ .
DAL LZM4LURY ) !
¥ | :‘-.F-@ .-.g}.'--.
Y f /
{f DAZ (2maz0A4) ! i i1
! -
{F DA3(2m42044) 1 ' .-' ) g:"/*"' / -’ . !
{f DAd (2M420A4) ‘ R AP A AV
MNokazaTe [DA4] Ha cxeme / / / ! /
{f DAS (2M420A4 p _— '; ‘é : ‘é .;
OKasaTb Ha nnaTte
{f HG1 (MNOM4E-K i i
Bbibpatb 1 .'
{f R1(P1-8MN-250 o ) sy S
== CsoicTea Ctrl+Enter
{f R2 (P1-8MM1-250 MBT-47 kOm=5) 1
:I_I: D2 M1_OMMAIEN 24D+ A7 wMasn B )

~

Puc. 244 Nepexod Kk KOMIMOHEHMY Ha cxeme

Mpn BbIGOpe nyHkTa «[llokasaTb Ha nnate» obbekT OyaeT NoAcBEeYEeH Ha

nnarte, ocTalibHble 00beKTbl — 3aTeMHeHbl, cM. Puc. 245.

f& Menenxep npoekTa

& (SR
hid {F KomnowenTsi T, Uerm g KM wno

Touck R e T

UAL LZM4£UAG )
DAZ (2M420A4 )

DA3 (2M420A4)

DA4 (2M420A4)

Mokazate [DA4] Ha cxeme
DAS (2M420A4 )
Mokazate [DA4] Ha nnate
HG1(MNO14E-K/NO
% CeoncTea Ctrl+Enter
R1 (P1-8MIM1-250 MB1-as mum=o ¢

R2 (P1-8MM-250 MBT-47 kOM=5 )

EE— R

D2 (M1_QKAM_TEA 2aD+ AT wMaesf )

Puc. 245 Nepexod k KOMHIOHeHMy Ha rnname

Hencteune «BbibpaTb» BbligenseT KOMNOHEHT Ha cxemMe, CM. Puc. 246.
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1
%@ MeHenxep npoekTa O x

E ISR CUREE
r ﬁ KomnoweHrTsl o Uenn g KM wno

Mowck

] 7
DA3 (2M42084) | pemmmmmmmm—mm—mmm oo L
N i e i ﬁ
- . !
{f DA4(2M420A4) i //’ \‘ ;
0 i / -, ) i
{F DA5(2Mm42044) ! / | \ ! |I
N 1 |1 L I
{F HG1(MNA14E-K/MNO) ! Y j/ ‘ i I
{E R1(P1-8MN-250 mBT- Mokazatb [HG1] Ha cxeme / i
-
1 R2 (P1-8MM1-250 mBT Mokasatk [HG1] Ha nnate
- Bbibpats
{F R3 (P1-8MM-250 mBT
{E R4 (P1-8MN-250 MB 3 Csoiicrea Curl<Enter
- - MBT-

~

Puc. 246 [elicmeue «Bbibpamb» KOMIMIOHEHM Ha CXeMe rnpoekma

5.2.3 Llenn B MeHeaxepe npoeKTa

Ha Bknagke «Llenn» pacrnonoxeHo [AepeBO LUenen, BXoAAWMX B COCTaB
cxembl. JTO AepeBo aBnseTca cnuckom uenen (Netlist) npoekra.

NpoekTe, BHE 3aBMCMMOCTM OT WX rpaduyeckoro npeacTaBneHus Ha

é BaxHo! B cnucke uenenm oTobpaxalTcA BCe LUenu, COo3daHHble B
CXeme.

O6bwwmin BN cnucka uenen (aepesa uenen) npencrasneH Ha Puc. 247. B
COCTaB AepeBa BXOAAT cneaylowme o0bekTbl:

e Bce uenu;

e Llenu nutaHus;

e lInHbI;

e Knacchbl uenewn;

e [IndbdpepeHumnarnbHble napbl;
e CurHanbHble Lenu;

e bnoku;

e [pynnbl BbipaBHMBAHWS.
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%’@ MeHepxep npoexTa 0O x

E SN ST I

r {JE KomnoHeHTb! o Uenn g KNnuno

Mouck

[

Bce uenu

Lenwn nutakua
WnHbI
Knaccel uenei

AnddepeHunanscHble napbl

ooDoDoDoE

CurHanbHble Lenu

BEnokun

o m

[pynnbl BLIpaBHUBAHMA

~

ddBox-C1
Konu4ecTBo koMNOHEHTOB 156
KonwnuecTeo uenei 149

KonuvecTeo wuH 2

Puc. 247 Bknadka «Llenu»

Bce uenu

B y3ne «Bce uenu» eamHbiMm cnmnckom oTobpakaroTcsi BCe Lenu, KOTopble
ObInn co3gaHbl B NpoeKkTe, M. Puc. 248.

%@ MeHepnxep npoeKkTa 0O X

& RS TN
9 | {F Komnouents | T, Uenn £ KNwuno

Mowck

~ 9 Bceuenn
o +12v(7)
+5V (1)

GND (21)

NET0003 (2)
NET0004 (2)

NETOO005 (2)

s
[
f, NETO0O1(2)
[
L
s

~

Puc. 248 OmobparxkeHue rnosiHo20
criucka yenet cxembl

LUenn nutaHua

B y3ne «Llenn nutaHus» oTobpaxaloTcsa Te uenn, KOTopble MOAKMYEHbl K
noptam nutaHma (nogpobHee cMm. pasgen CwunoBble  NOpPThl), WM Uenu
NOAKMNIOYEHHbIE K KOHTakTam ¢ Tunom «Powerx». NogobHoe ob6ocobneHne no3sonseTt
onepaTUBHO KOHTPONMPOBaTb CXeMy NUTaHUs pa3pabaTbiBAEMOro yCTpOMCTBa.
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OtobpaxeHne uenen nutaHus B naHenn «MeHemxkep npoekTa» MnokasaHo Ha
Puc. 249.

MeHepyKep npoekTa 0o x
i I

{F KomnowenTs T, Uenu £ KNuno

B e

Mowuck

> B9 Beeuenu
~ 9 Uerw nuranma
To 5V (10)
T, GND(51)
?, VCC_BT (11)
L, VCC_MCU (20)
B Wuhe

> B3 Knaccel uenen

~

Puc. 249 OmobpaxeHue uernel
numaHusi

LLUnHbI

B yane «lWuHbl» oTOBpaxakwTca BCe LWKWHbI, KOTOpble Oblnn co3gaHbl B
npoekTe, cMm. Puc. 250.

MeHepxep npoekTa 0O x
(& o F @
7 | 1k omnouents T, Uemn £ KNuno

Mowuck

~ LWnHb!
~ [E Busoool
L, RX(3)
To TX(3)
1, TOCKI(3)
i, TEST(4)
T, NMCLR (5)

7, UCC_MK (6)
~

Puc. 250 OmobparxkeHue criucka

Knaccbl uenen

B y3ne «Knaccbl uenen» oTobpaaloTcsl Knaccbl Lenen npoekrta, cMm. Puc.
251. [Ons uenewn, BXOASLWMX B KNacc, MOXHO 3agaBaTb OAMHAKOBblE CBOWCTBA,
HanpuMmep, npasuna NPOEKTUPOBAHNS.
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MeHepxep npoekTa 0O x

D@ 'q G @ 1—5
¥y | 1F KomnowenTs P, Uenu £ KNuMoO

Mowuck

~ Knacce! uenei
> *% DDROO
~ o DDRO1
7, MDDR_DQ10 (2)
?, MDDR.DQT (2)
7, MDDR_DQ12 (2)
7, MDDR_DQ13 (2)

?., MDDR_DQ14 (2)

~

Puc. 251 OmobparxkeHue Knaccos
ueneu

@ MpumeyaHue! Llenb MoXeT BXOAUTL B COCTaB TOMbKO OQHOrO Knacca.

Knaccbl uenen cosgarTca € nomMoulbid okHa «Knacc ueneny,
BbI3bIBAETCH N3 KOHTEKCTHOIO MeHIo y3na «Knaccel uenen», cMm. Puc. 252.

MeHepyKep npoekTa 0o x

LIRS c
7 | 1F Komnonents T, Uenu £ KNuMo

Mowuck

‘v 9 Knaccel uenen
e ey | HoBbll knacc uenen
> <% DDROO
> °%a DDRO1

> ok DDR3_ADDR

> % GPIO
> =k 12C0
> =k 12C1

> ok JTAG

~

Puc. 252 Bbizoe okHa «Knacc

O6bwwun Bng okHa «Knacc uenen» npeactasneH Ha Puc. 253.

KoTopoe
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Knacc ueneit

HaseaHue knacca yenen
L)
JocTynHble uenu Llenw, BxogswMe B KNacc
ko +12V
ko +5V
%2 GND

o NETOOO1
% NET0003

% NET0004

“ OTME”a

Puc. 253 OkHo «Knacc uenel»

B BepxHen yacTu OKkHa pacrnofnioXxeHo none «HasBaHWe knacca uenen», B
KOTOPOM 3aJaeTcda UMs Ans Knacca uenen.

B neBou 4yacTn OKHa pacrosioXKeH CMMUCOK Lienen, KOTopble eLle He BKIHYEHDI
B Kakom-nnbo knacc. B npaBon 4acTu OKHa pacrnofioXXeH CnuCOoK Lenewn, KoTopble
ByayT BXoanTb B (hOpMMpPYyEMbIN Knacc Lenen.

UTob6bl 0O0GaBWTL Lenu B Knacc uenewn, Bblbepute HyxHble Lenu B NeBOW
KOMNOHKe (Ans rpynnoBoro Bbibopa focTynHbl kKnasuwmn «Ctrl» n «Shifty) n Haxmute

KHOMKY ~~ , KOTOpas pacnosioxxeHa B LeHTpanbHOM YacTu OkHa, cM. Puc. 254.

Knacc ueneit

HaseaHue knacca yenen

Hosblit knacc

[ocTynHele Lenn Lienw, BxoAfALMe B Knacc

ko +12V “8a PAD
ko +5V %o PA4
%2 GND w8 PAS
o NETOOO1 o PAB
% NET0003 *§a PA7
% NET0004

“ OTME”a

Puc. 254 ®opmuposaHue knacca uenel

Ecnu uenu 6binm owumnbo4YyHo AobdaBneHbl B KNacc, TO UX MOXHO UCKIOYUTb U3

NPaBoOW KOSMOHKM aHanornyHeiM 06pa3om, UCnonb3ys KHONKy = . [1na 3aBepLueHus
co3faHus knacca Haxmmute kHonky « OKy», koTopas pacnosioxxeHa B NpaBoOM HUXKXHEM
yrny okHa, nnbo kKHonky «OTmeHa» Ansi OTMEeHbI 4ENCTBUN.

<
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[obGaBneHHble knaccbl oTobpaxatTcs B «MeHemxkepe npoekta» B Yy3ne

«Knacchbl uenen», cMm. Puc. 255.

P@ Menenxep npoekTa 0O x

BaCol®
<r {f KomnoHeHTb! e Uenn g KMwuno

Mowck

‘v Knaccol ueneit

v ohe HoBbIA knace
2, PAO()
T, PA4(1)
o PAS()
T, PAG (1)
2, PA7(0)

~

Puc. 255 Co30aHHbIlU Knacc yernel

OuddepeHumanbHble napbl

B yane «duddepeHumnanbHble napbl» oTobpaxaroTcs avddnapbl, KOTOpble
Obinn co3gaHbl B npoekte, cM. Puc. 256. CosgaHue aundpconap onucbiBaeTcs B

pa3gene OuddepeHumnanbHble napbl.

MeHepykep npoekTa 0O x

C 0%

Y

ik Komnonents T, Uenn £ KNuno
Mowuck

~ [OuddepeHumansbHble napbl
> ¥=f D_DP
> D_FT4232_DP
> FING_PCIEQO_REFCLKO_DP
> MDDR_CK_DP
> MSIO108B4_DP

> MSIO110B4_DP

EX XX XX

> MSIOTMBA_DP

~

Puc. 256 OmobparxeHue criucka
OuchhepeHyuanbHbIX nap

CurHanbHbIe Uuenu

B y3ne «CurHanbHble uenuy» naHenu «MeHemkep npoekta» oTobpakaroTcs
uenu, KotTopble 6bINM onpeaeneHbl B NPOEKTE Kak CUrHanbHble, cM. Puc. 257.
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MeHepxep npoekTa 0O x

™
L=
A,
W

C ek

L

KomnoHeHTb P, Uenn £ KNuno

Mowuck

~ [ CurHanssie uenn

p)

>

b

>

>

>

>

&

DD DDDD

AD4_X

AD5_X

ADB_X

AD7X

BD5_X

BDB_X

BD7X
~

Puc. 257 OmobparxkeHue criucka

Bbnoku

B y3ne «bnokn» otobpaxkaeTcsi CNMCOK BCTPOEHHbIX BrOKOB, KOTOpble Gbinmn
co3faHbl U 1Cnonb3oBaHbl B Npoekte, cM. Puc. 258. B y3ne nokasaHbl CTpPyKTypa

cU2HalbHbIX yerneu

GnokoB 1 uenu, KOTOpble BXOOAT B X COCTaB.

259.

MeHeaxep npoekTa a

Y

M

ol R

{F Komnowents o Uenm £ KNuno

OMCK

~ 3 Bnokn

> 8

>

>

>

>

#
8
8
8

10500 (YHMBepcansHeld Bxoq, (Oo 30B) / Beix...

10501 (YHWMBepcankHelA Bxoq, (30 30B) / BbiXo...

10502 (CnoT pacwMpeH1a)
10503 (CnoT pacwmpenus)

10504 (Cnot paclmpenns)

~

Puc. 258 OmobpaxeHue criucka
cxeMomexHuU4Yeckux 6s10ko8

Fpynnbl BbipaBHUBaHUS

B naHenn «MeHemKkep npoekta» WUMeeTCsi BO3MOXHOCTb OObeAUHUTL B
rpynny curHanbl, Ana KOoTopbix TpebyeTcs obecneunTtb paBHYKO 3adepxKy, cMm. Puc.
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MeHepxep npoekTa O x
[= o T @
bird {F Komnonents %, Uenm £ KNwuno

Mowmck

hd NNkl BblpaBHMBaHWA
M

>

>

>

>

>

£

+ 4+ 4+ 4

DDR_ADR
DDR_CK
DDRO
DDR1

MSIO108B4

~

Puc. 259 OmobpasxeHue criucka 2pynrn

CTtpoka noucka

8blpasHusaHus

B naHenn «MeHemkep npoekTa» CyLlecTBYeT CTpoka noucka anst 6oicTtpon
HaBuraumm no BCem LENsIM U KOMNOHEHTaM npoekTta, cMm. Puc. 260.

MeHepnxep npoekTa 0O x
[= o3 @
7 | 1} KomnonenTs o Uenn £ KNuno

3V

~ 3 Bceuenm

v T, VII0_33V (6)

L, 10502-+3.3V (v_10_3.3V) (1)
Lo 10503-+3.3V (V_10_3.3V) (1)

L, 10504-+3.3V (V_10_3.3V) (1)

~ 3 Uenw nuranma

v T, VII0_33V (6)

L, 10502-+3.3V (v_10_3.3V) (1)
Lo 10503-+3.3V (V_10_3.3V) (1)

Lo 10504-+3.3V (V_10_3.3V) (1)

~ B9 Wuhe

v

IO_EXT (10502-10_BUS,10503-10_BUS,10504-...

~

Puc. 260 Cmpoka noucka

5.2.4 N36paHHOe B MeHexepe npoeKkTa

[ns ynpolleHus paboTbl C NPpoeKkTaMu, a UMEHHO paboTbl C 3MEKTPUYECKUMMU
cxeMamu, B pyHKUMOHanbHOW naHenu «MeHemkep npoekTay» CylecTByeT BKraaka
«W36paHHOe». C nomoLLbi0 AaHHOW BKMagku nonb3oBaTternb MoOXeT cdhopMuMpoBaThb
Habop KOMMOHEHTOB, KOTOPbIE BNOCNEACTBUMN ByayT pa3meLLeHbl Ha CXEME.

HanonHeHve gaHHoro Habopa npoucxoauT AByms cnocobamm:
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Cnocob 1. Yepes gepeBo GMONMOTEK.

Cnocob 2. Yepes rnobanbHbIN NOUCK KOMNOHEHTOB.

5.2.5 KI n MO B MeHeaxepe npoekTa

Bknagka «KI n MNO» cogoepXuT cBedeHUst O pPacrofoOXeHHbIX Ha nnaTte
KOHTaKTHbIX Anowagkax, nepexogHblX 1 MOHTaXHbIX OTBEPCTUSIX, PENEPHbIX TOYKaX,
a Takke npefocTaBnsieT BO3MOXHOCTb ObICTPOM HaBUraumm K Hy>KHbIM O6bekTam Ha
nnate. NogpobHee cMm. Pegakrop nevaTHbix nnaT, pasgen Haeuraumsa no obbekTam
nnaTthbl.

6 Uepapxuyeckasa cxema

Mpn paboTte c anektpudeckumn cxemamum B Delta Design peanusoBaHa
BO3MOXHOCTb  UCMONb30BaHUA  CXEMOTEXHMYECKMX OfoKOB  Ana  co3faHus
nepapxmyeckomn cxemol.

6.1 Bbnoku

6.1.1 Oowue cBegeHun

Brnok — aT0 BO3MOXHOCTb CO34aHNsI MepapXU4EeCKON CXeMbl, KOraa Ha cxeme
BEPXHEro YpoBHS OMOK (YCTPOMCTBO, WUMeKLWee MNPUHLMNMANBHYIO CXeMmy)
obo3HavaeTcs ¢ nomoullbto ogHoro YIO. Takon Bnok pacnonaraeTcs Ha OTAeNbHOM
NINCTE CXEMBI.

6.1.2 Co3paHue Onoka

bnok co3pnaeTtcsa n3s gepesa npoekToB Ha naHenu «lpoekTbl». YTo0ObI co3aaTth
CXeMOTEXHMYECKMI BIOK BbINONHUTE creayowmne 4encTBus:

1. Boibepute npoekt Ha naHenu «[llpoekTbl» U nepengnte K y3ny «CocraB»
cMm. Puc. 261.

8 Npoekrsi a
XSS
MckaTb B NpoeKTax...

v ddBox-C1

| » P15 Cocras

@ Co3aparts GBnok...
o

Mpaguna
> B HokyMeHTbl
> @ OT4ETH
> B oaiins

> Q BubnnoTeka

Puc. 261 Bbibop akmugHO20
rnpoekma u co3daHue brioka

ERcveXx .
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2. Bbi3oBUTE KOHTEKCTHOe MeHw Ans y3na «CoctaB» M BbibepuTe MyHKT
«Cospgatb 6n0oK...», cMm. Puc. 261.

3. Ha skpaHe oTtobpasutcsa okHo «Co3gaHue 6noka», cMm. Puc. 262. B none
«Has3BaHune 6noka» HeobxoamMmo 3aaaTb ums 6noka.

Co3zpgaHune bnoka x

HassaHwe Bnoka: Bnok 1

LleLumarnsHbii Homep: \\ ECADO07.01

Co3pnatb OTmeHa

Puc. 262 OkHo «Co30aHue brioka»

4. Bnoky MOXHO NpUCBOWUTHL AeummanbHbIi HOMep. [Ana atoro Heobxoanmo

noctasuTb dorar B none «[eunmManbHbli HOMeEp» U 3agaTb HOMep B rone
Ans BBoAa.

5. 3aBepwuTe co3gaHune 6noka, HaxaB KHOMKy «Co3gaTtby», pacrnofnoXeHHYH0
B HUXXHEWN YacTu OKHa.

CosaaHHbI 6ok npeacrasneH Ha Puc. 263.

8 Npoektsi a
B CO
MckaTb B NpoeKTax...

v ddBox-C1

| ~v °I5 Cocras

B Bnox1
@ CnoT pacwmpeHua
@ YHuBepcanbHbli Bxog (ao 30B) /..
8 Mpasuna
@ NokymeHTbl
> @ OT4éTH
B Daidns
> g BubnnoTeka

Puc. 263 OmobpaxeHue brioka 8
Oepese npoekma

Mocne ToOro kak 6nok ObIn co3gaH, B paboyen obnactm oOTKpoeTcs
CXEMOTEXHMUYECKUI peaakTop Ans pa3paboTKu anekTpu4eckonm cxemMbl Oroka.

6.1.3 KonupoBaHue 6noka

[na konnpoBaHMA CXeMOTEXHUYECKOro Broka B TEKYLMI MPOEKT BbINOMHUTE
cnegywouwine OencTeus:
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1. Boibepute akTMBHbLIN NPOEKT B AepeBe MPOEKTOB Ha naHenun «[1poekTbi»,
nepengute B y3en «CoctaB», ckonupynte 6nok B 6ydep, cm. Puc. 264.

F8 Npoextsl a
BCO
WckaTb B NpoeKTax...

v ddBox-C1

~ "I Coctae

| @ Cnot paclumpeHus
L

@ YHnEEepCcansHbIi B OTKpeITE...
88° Mpasuna @ Cospatk 6nok...
> LoKyMeHTbI Konuposatb Ctrl+C
> | OTuéTH YAannTs
> E dainsl fF: CaoiicTea Ctrl+Enter
> [@ Buennotexa

Puc. 264 KonupoeaHue brioka

2. B Tekywem npoekte B gepeBe NpoekToB «[1poekTbl» — «CocTaB» BCTaBbTe
6nok n3 6ydgepa, cm. Puc. 265.

[A Npoekrwi m]

[EXeaS!
HCKaTbBI’IpDBKTaXH.

~ ddBox-C1

v °13 CocTas

‘f @ Cnot pacwm
b OTKPbITh...

@ Yuusepcans
Co3garte bnok...

ggo

g9 lMpasuna Ny

KonupogaTe Ctrl+C

> [@ Dokymentsl

D BcTaeuts Ctrl+V
> @ OT4éTSI —
> Gannel ;

B % CasoiicTea Ctrl+Enter

> Ewbnuoteka

I

Puc. 265 Bcmaska 6510ka 8 mom xe
npoekm

[na konupoBaHUSA CXeMOTEeXHU4ecKoro 6roka B APYron NPOEKT BbIMNOMHUTE
cnegywoLwine OencTeus:

1. Bboibepute apyron npoekt B aepeBe npoektoB «[lpoekTbl» — «CocTasy,
BCTaBbTe 650K U3 Bydhepa, cm. Puc. 266.
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F8 Npoextsl a
EXSAE]

WMckaTs B NpoeKTax...

v Flash_Card

| > 98 Cocras

@ Co3gaTe Bnok...
Mpasuna

El BcTasutb Ctrl+V
JoKyMEHTbI
OTYETHI

Pac4&Tbl v aHanwabl

[ @ °8$

daiine

liim]

Bubnnoteka

Puc. 266 Bcmaska 6r10ka 8 dpyaou
npoekm

6.2 BcTpoeHHble 6oKu

6.2.1 O6Owme cBegeHUs

BcTpoeHHble  Gnokn  MoryT  npeactaBnATb  cobon  yCTPOMCTBO  Unu
PYHKUMOHASbHYO  Tpynny, HEe MWMEIOLWY CaMOCTOATENbHOW NPUHUUNMaNbLHON
cxembl. OHY 0BbLIYHO MCNOSMb3YITCA ANA pasMeLLeHNs NOBTOPSAIOLMXCA Yy4aCTKOB Ha
cxeme.

OCHOBHbIM OTNNYNEM BCTPOEHHOIO Gnoka sBNsieTCA TO, YTO OH HE MMeeT
anHumnmaanon CXeMbl U pacrnoriaraeTcda Ha TOM Xe JINCTe, YTO U CaMa CXeMa.

6.2.2 Co3pgaHue BCTPOEHHOro 6noka

OTkponTe B pegakTope 3NeKTpUYEcKyto CxeMy, BHyTpU KOTopown ByaeTt co3naH
BCTPOEHHbIN BIOK.

B rmaBHOM MeHI0 Bbibepute «Pasmectutb» — «BCTpoeHHbIn 6510Kk», cM. Puc.
267.
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‘. Pasmectutb |

Lene W
WwHa B
Cunogoit nopt

CoegWHWUTENbHBIA NOpT

BcTpoewHsiii 6nok

BCTDOEHHLIA OTHET...

B Y W &

PaamecTuts Taﬁnwuy CWNOBbLIX KOHTAKTOB...

A7 Tex. TpeGosanna gna cxemsl (TT gns 33)

o

MpAMOYTONBHAK

o
X

OKpYXHOCTb
3nnunc
MHoroyronsHuK
MoannuHuA
TekcT

dacka

VIS S B o)

Tabnuya
3neMeHTLl OPMATOB W LUTAMMNOB >

06bLeKTEI >

Puc. 267 Paamecmumsb
8cmpoeHHbIl 610K

C nomMowbio MHCTPYMEHTa pas3MecTuTe MPSMOYrofibHyt0 06nacTb HY>KHOro
pasmepa. Obnactb 6yaet nmeTb NO3MUMOHHOE OBO3HAYeHne No ymondaHuio «Aly,
KOTOpOe BO3MOXHO B JarnbHeunLweM oTpeaakTnposaTb, CM. Puc. 268.

Puc. 268 PasmeuweHue 6r10Ka (criesa).
PaameuweHHbIlU 610K (cripasa).

PasmecTnTe KOMMNOHEHTbI N3 BMBNNOTEKM BHYTPU CO34aHHOM MPSIMOYTrofbHOM
obnactn 6noka.
Llenn, Bbixogswume u3 6noka, cnegyeT 3aBepliatb Ha rpaHuue 6noka.

CvmBon, nosBMBLUMIACA Ha rpaHuue 6noka, asnsertcs 6n04YHbIM NopToMm, cMm. Puc.
269.
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Puc. 269 3asepweHue yenu Ha epaHuue 6r10Kka

BaxHo! [lpy nocTpoeHun anekTpu4eckom cxembl C YyyvacTmem ©Gnoka
HeobxoauMOo coeauHATb Lenn, NCnonb3ysi 6r10YHbI NOPT.

CkpbITb nn namenntb YO nopta ang BCTPOEHHOro 6roka MOXHO B Mone
«YI'O nopta» naHenu «CBoKctBa», Bblbop BapuaHTa «HeT» ckpoeT rpaduyeckoe
oTobpakeHne noprta Ha cxeme, cM. Puc. 270.

",

y P

|

|

|

) \ c u |
m-------’\--%:;—-}---: > Pacnonoxenve 200; 232,5 — L?
/ RefDes |

|

|

Puc. 270 NsmereHue YO nopma

Nnonb30BaTeNbCKUM BapuaHT HeO6XOLI,VIMO npeaBapuTeribHoO co3gatb €ero B

@ MpumeyaHue! [na unsmeHeHns YO nopta BCTpPoeHHoro 6rnoka Ha
naHenn «CtaHgapTbl», nogpobHee cMm. pasgen Co3gaHmue CXeMHOro nopra.

lMocne coxpaHeHus anekTpuyeckon cxembl GNok oTobpas3utca B Oepese
npoekta, cm. Pwuc. 271. HassaHMe emy 6ygeT NpUCBOEHO aBTOMaTUYECKM,
BMNOCNEACTBUN Ha3BaHWe MOXHO OyaeT nameHuTb, nogpobHee cM. pasgen Yaanesue
N nepevimeHoBaHve BOKOB.
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8 Npoektsi (]

EXSAS!

WckaTb B npoexTax...

~ "I Cocras

> @ BcTpoeHHsiid Gnok_1

Mpaeuna
JLoKYMEHTbI
OTYéThI

Pacuy&Tbl v aHannabl

[ ) @ °%$

>

Daiine

> & Bubnuotexa

Puc. 271 OmobparxeHue br1oka 8
cocmaee rnpoekma

M3 KOHTEKCTHOrO MEHI0 B AepeBe npoekTa AaHHbIN BOK BO3MOXHO OTKPbITb
ONs JanbHenwero pefakTMpoBaHUS UNu pasMeLleHns Ha cxeme, cM. Puc. 272.

B Npoexrs O

OO

WMckaTb B NpoekTax...

~ 91§ CocTas

> @ BCTpOEHHbIR Anaw 1 ‘

OTKpbITE...
ace
gs” Mpasuna
. PasmecTWUTb Ha Cxeme
> JokymeHTsl
. KonupogaTe Ctri+C
> @ OT4ETHI
Ypanute
> 3 Pacuérsivananu
:?E CsolcTea Ctrl+Enter
> % dainel

> bubnuoteka

|

Puc. 272 KoHmeKkcmHoe MeHHo Oris1 8CMPOEHHO20
6rioka

B pgaHHOM cnydae pegakTMpoBaHWE U pa3MelleHVMe MPOUCXOAUT Kak M B
cny4yae ¢ 06bI4HbIM BII0KOM.

Mocne coxpaHeHMa HenocpeacTBEHHO CO CXEeMbl BO3MOXHO pasMeLlleHune
paHHoro 6noka B Buae YO n3 KOHTEKCTHOro MeH, cm. Puc. 273.
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- -- S o o A |
i
F PasmecTutb Y10 6noka : 1
i Haifrn noxoxve i HL1 R1 i
i i
i VIHCTRYMEHTSI > | /\ |
! Fpaduka > nt @ &
i | S| H
1 % Buipesats ctrlex | );, l
\ﬂ D Konuposate Ctrl+C é. | j
] ; § . | '
i N T A By s d
! 1 Yaanurs Delete
i
i P& Napametpsl AZ
' 83 HacTpoitku |
., T - — NETO00Z NETO0O! I

F Ceoicrea Ctrl+Enter |

Puc. 273 PaameweHue YO 6510Kka co cxembl

Hymepauunsi KOMMNOHEHTOB MPOW3BOAMTCH B COOTBETCTBMM C TpeboBaHMAMM
rOoCT.

HOMep KOMMOHEHTa BHYTpY BCTPOEHHOro 6roka ¢ nomoulbto « CBoNCcTBa»

@ MpumeyaHue! Npn HEOBXOAMMOCTN MOXHO CKOPPEKTMPOBATb BPYYHYHO
— «Obwwme» — «ObosHayeHne» — «Homep», cm. Puc. 274.

A1 %5 Ceofictea [m]

Komnownent (HL1)

Mouck

1

]

| v OGuwme

i v ObosHaueHue HL1

i Mpedukc HL

I »— Homep 1

[f: KomnoxeHT SML-310
Pagnopertans SML-3101
MpoussoguTens

'

]

| MocTaswmk
]

| Lata cospanua 0411.2024 ~
'

Lata o6HOBNEeHNs 0411.2024 ~

Beigenen 1 o6bekT

Puc. 274 Koppekmupogka Hymepauuu KOMIOHeHma
8CMpPOeHHo20 brioka

JInHMA rpaHuLbl BCTPOEHHOro 6noka onpeaenseTca HacTpoMkamu CTUns ans
dourypbl «BcTpoeHHbIn 6110Kk». A3MEHUTb NIMHMIO MO YMOMNYaHUIO MOXHO B « Tabnuuax
ctunen» 4vepes naHenb «CtaHgapTbi» UM C NOMOWbLID naHenn «CBOWCTBa», CM.
Puc. 275
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%5 CsoiicTea [m]

A1 ( BcTpoeHHbli 6nok )
Mownck
Y0 nopta BcTpoeHHbIi v

v Ctunb

rd % Ctunb BcTpoerHbid Bnok v

F, 4 :
! | | | Tun nuaun Custom v
F‘ g ts i 1 d
e =
[ N, |
% L o s
N

LiseT nuHun

TonwmnHa nuHAKM

3anueka

LiseT 3anusku

~ Mopknioyenna

m (NET0Q001) (He nogkno4En)

Bolgened 1 o6bext

Puc. 275 UsameHeHue nuHuuU epaHuusi brioka

OnekTpuyeckyto cxemy 6Grnoka BO3MOXHO pedakTMpoBaTb HENoCpeACTBEHHO
Ha obLLen NpMHLUMNnanbHON CXeMe C COXpaHEHMEM ee LLeNTOCTHOCTU.

Mepentn K NPOCMOTPY W pedakTUpoBaHWMIO CxeMbl 6f0Kka MOXHO U3
KOHTEKCTHOro MeHto ¢ YO 6noka, cm. Puc. 276.

MepeiTn K cxeme Gnoka

Haiti noxoxwe...

Q

I'Iepepaamecrmb KOMNOHEHT

Wamernts ¥YIO

MNokasaTk B MEHEAXEpe NpoexTa
WMHCTpYMEHTbI >
g S B B | Mpaduka >
% Bbipesats Ctrl+X
Konuposatb Ctrl+C
Bcrasuts Ctri+V
m] YpanuTe Delete

@, MapameTpbl
@ Hactpoiiku...

o -
=2 CeoncTea Ctri+Enter

Puc. 276 Bbizos npocmompa u pedakmuposaHus YO bnoka

6.3 PepaktupoBaHue Gnoka

6.3.1 Pepaktop 6nokoB

O6bwwun Bng penaktopa bnoka npeacrasneH Ha Puc. 277.
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& Hoswin 6nok X
[Blyro | [ cxema ddBox-C1 \  Hoseii 6nok He ucnonbayercs

7 .
@ [y Pexum sbibopa

0 50 00 50 200 250 300 350 400 450

87,5

50

n T T
5 L Hobuid Gaok | ‘ | ‘
T

Eremex

[} -

4 »

Nuet 1 [‘?, D
Puc. 277 Pedakmop brioka

ol
&

Pabota ¢ YO u cxemonm Onoka B uUenoMm aHanormyHa pabote ¢ YIO
KOMMOHEHTA U C ANIEKTPUYECKON CXEMOU NPOEKTA.

Brnok coBmelwaer B cebe cBonctBa kak YO, Tak M cxembl, NO3ITOMY B
penaktope 6noka coBmelleHbl (PyHKUMOHaNbHblE BO3MOXHOCTM Anga pabotel ¢ YO
n paboTbl C anekTpuyeckon cxemon. B neBom BepxHem yrny pegakTopa
pacrnonoxeHbl Bknagkn ans cosgaHna YO mn cxembl 6noka. Ha Bknagke «YO» B
HWKHEN YacTM OKHa pacnosioXeHbl MHGOpPMaUMOHHble naHenu «CBouctBa» WU
«KoHTaKTbI».

[na ncnonb3oBaHusa B npoekte GMOK OO/MKEH coaepXaTb roToBble CXeMy U
YIO. MNpu atom cxema n YO 6noka OomkHbl ObITb COMOCTaBEHbl Mexay COBOoMW.
Mpn co3paHmnm Gnoka HeT CyLeCTBEHHOW pa3HULbl B TOM, YTO JOSPKHO CO34aBaTbCA
n3HavansHo, YO nnu cxema:

e Co3gaHue cxembl bnoka;

e CosgaHue YI'O brnoka.

YO 6noka MoOXeT OblTb CcreHepupoBaHoO Ha ocHoBe cxembl. YIO
reHepupyetTcsa B BuAEe MNPAMOYrofibHMKA, MO CTOPOHaM KOTOPOro pPachnOfioXeEHb
BbIBOAbI 6510ka, cM. Puc. 278. BeiBoabl Takoro YO yxe conocTaBreHbl CO CXEMOWN
onoka.
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A?

NET0001 4D
NET000? 4D

i

i

il

{2)#2

Puc. 278 CzeHepuposaHHoe YO 6rioka
Mpn pabote c 6GRokamMu pekoMeHOyeTCA WCNoNb3oBaTb CreayrLwmin
anropuTMm:
1. Co3gaTtb cxemy 6noka.

2. YcTtaHoBUTbL BJ104YHbIE NOPThI.

3. CreHepupoBatb YI'O 6r0ka ¢ NOMOLLbIO UHCTPYMEHTA aBTOreHepauuu.
6.3.2 Co3paHue cxeMbl 6noka

Co3gaHme cxembl 6roka aHanorMyHo CO34aHUK  JNEKTPUYECKOM CXEeMbl
nnatbl. Cxema CTpoOUTCA Ha OTAENbHbIX NUCTax, ANS KOTOPbIX MOXHO BblOMpaTb
dopmat u wtamn. Pabota ¢ obbekTtamm cxembl 6Groka MOMHOCTbIO MOBTOPSIET
paboTy ¢ 0bbl4HOM anekTpuyeckon cxemon. OCHOBHAsA HagNUCb ANsS NIMCTOB CXEMb
Ornoka 3anonHAeTca C nomowbk naHenn «CponctBa». 3anonHeHue nonen
OCYLLECTBNAETCA TaK Xe, Kak gna obblyHOM cxembl (CM. pasgen 3anosiHeHue
OCHOBHOW HaaNucum).

Cxema 6noka MoXeT ObITb LENMKOM CKOMMpOBaHa M3 Apyroro npoekrta. [Ons
Takoro KONMPOBaHWSA HYXXHO co3daTb B Oroke aHanorM4yHoe KonmMyecTBO NUCTOB, a
3aTeM KOnNupoBaTb CXeMY Mo O4HOMY NUCTY (BblBnpas Bce 06beKTbl Ha nNUCTe).

6.3.3 MopTtbl Gnoka

[maBHOe oOTnNMuMe cxembl 65ioka OT OObIYHOW 3MEKTPUYECKOW CXeMbl
3aKni4yaeTcs B TOM, 4TO cxema Onoka AorkHa coaepXxaTb MecTa MNOAKM0YeHus
BGrnoka K OCHOBHOM cxeme, KoTopble B cucteme Delta Design cosgatoTcsi ¢ NOMOLLbIO
ONOYHbIX MOPTOB.

BnoyHble NopTbl — 3TO OTAENbHbLIN TUM MOPTOB, KOTOPbLIM AOCTYMNEH TONbKO
npu pabote ¢ 6nokamn. OHN NpegHa3Ha4YeHbl ANs YCTAaHOBKWU COOTBETCTBUSA MEXAY
MecTaMmn nogknoveHusa uenen 6noka n BeiBogamm Ha YO 6noka. brnoyHble nopThbl
MOryT NOAKIoYaTb OTAENbHbIE Lenn UM LWNHbI.

BbiBogbl 6roka B Lenom aHanormyHbl BbiBogam YO komnoHeHTa. [[naBHbIM
BM3yarnbHbIM OTNYMEM SBNSETCSA TO, YTO BbiBOAbl Onoka Bcerga CHabGXeHb
CMMBOJSIOM, YKasblBalOWMM UX QYHKLMOHANbHOe HasHayveHune. CumBOn BbiBOAA
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6noka BblOMpaeTca Ha OCHoBe 6f0OMHOrO MopTa, C KOTOPbIM [AaHHbIA BbIBOS
COMOCTaBneH.

B Delta Design ncnonb3aytotcsa cnegyowme Tunbl 65104HbIX NOPTOB:
e Bxog — nopT, KoTopbii 0603Ha4YaeT BXO MEKTPUYECKOro curHana B 6mok.

e Bbixoa — nopT, KOTOpbIN 0003HA4YaeT BbIXOA 3MEKTPMYECKOro curHana us
6noka.

e Bxog/Bbixog — nopT, KOTOpPbIA MOXET WCNOSMb30BaTbCA KakK BXO4 W Kak
BbIX0 OAHOBPEMEHHO.

Pa3sHble TUNbl NOPTOB NpeaHa3Ha4YeHbl AN Toro, YTobbl UCKNIOYUTL HEBEPHOE
coefiMHeHWe Lenen BHYTpKU Gnoka.

6.3.4 YctaHoBKa nopToB

Pa3melLeHne GroYHbIX MOPTOB MOXET ObITb OCYLLECTBIEHO CreayHLUMM
crnocobamu:

e C NoMoLLb0 MHCTPYMEHTA pa3MeLLEHNsI MOPTOB.
e o aHanorumn ¢ nopTamu NUTaHNSA U COEANHEHUS.
PasmelleHne c NOMOLLLIO MHCTPYMEHTa pa3MelleHUsl MopToB

BnoyHble nopTbl pasMeLllanTca C MNOMOLBK WMHCTpyMeHTa «Pa3mectuTb
6roYHbI  NopT». BbI3OB MHCTpYMEHTa OCYLWeCTBNAEeTCA W3 [NaBHOIO MEHH
nporpaMmmbl «Pasmectutb» — «BnoYHbIA NOPT», TaKKe MHCTPYMEHT AOCTYMNeH Ha
naHenu nHCTpymeHToB «Cxemay, cMm. Puc. 279.
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Cxema X | PasmecTntb
LEZo> 8% D o tens "
[E wwma B
PasmecTuUTb BnoyHbIil nopT 2. cunosoii nopt

|0 CoepWHWTENBHLIA NOpT

BcTpoeHHbIi Bnok

U &

BnoudHsii nopt

A7 Tex. TpeBosanua ana cxemel (TT gna 33)

MpAMoOyronsHUK
OKPYHHOCTD
Jnavnc
MHoroyroneHKK
MonmnuHua
TekcT

dacka

BHNBOOHE

Tabnuua
InemMeHTEl HOPMaTOE W WTaMMNOB >

OfbekThl >

Puc. 279 Bbizoe uHcmpymeHma «Pasmecmumep 65104HbIG MOpM»

YT06bI pa3mecTnTb GrIOYHbIV NOPT:
1. 3anyctute NHCTPYMEHT «Pa3mMecTuTb BrI0YHbIN NOPT».

2. YCTaHOBMTE HaCTpOWKM pasmewaemoro 6no4HOro nopta B
«Paamectntb 6rnoYHbIN (Mepapxmnyecknin) nopT, cMm. Puc. 280.

PasmecTuts 6no4Hblii (Mepapxuyeckuil) nopt x
YrO nopra:
Bxon/Beixon ~
MMA LIEMKA
° ABToreHepauus WwHa

{ ) {NetName}

“ OTMEHB

Puc. 280 OkHo «Pasamecmumpb 65104HbIU
(uepapxuyveckut) nopm»

Mo ymonuanuto YO 6noka nmeet Tpu Tuna:
e Bxop;
e Bxopa/Bbixop;

OKHe
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IR

e Bbixog.

B npaBon yacTtn okHa pacnono)eHa 30Ha npeaBaputenbHoro npocmotpa YO
6noka.

3. Buibepute YIO nopta (Bxoa, Bxoa/Bbixoa, Bbixod), npu nomoLum
BbiNadaroLero cnmncka, Haxas « ~ » B cTpoke «Y[O nopTay.

4. YctaHOBUTE nepeknioyaTtenb, KOTOpbIM MNO3BONSAET co3gaBaTb HOBYHO
Lenb/WnHY Npy pasmeLleHnn nopTta (nonoxeHue «ABToreHepaumsay), nmbo
cpasy BKNHO4YMTE pasMellaeMbli MOPT B COCTaB KaKoW-nnbo uenw/LuvHbI
(nonoxeHune «WunHay).

reHepMpoBaTbCs aBTOMaTtuMdeckn. B apyrom nonoxeHuu ecTtb BO3MOXHOCTb
3agatb ums uenu/wuHbl (nyctad ctpoka), cMm. Puc. 281. lpu 9TOM MOXHO
3a4aTb M4 Lenu/WnHbI, KOTOpas yXKe co3faHa ans cxembl 6roka.

@ MpumeyaHue! Mpn  aBTOreHepauun  Ha3BaHue  uenew/wwvH  Oyper

PazmecTuTo GNoYHbIA (Mepapxuyecknii) nopT XK

YO nopTa:
Bxoa/Beixopg, ~

MMA LENK

ABTOreHepauua WuHa

O [en | ) {NetName}

“ OTMEHa

Puc. 281 Ums uenu 0ns1 pasmewaemMozo
6r104HO20 rnopma

5. Haxmute kHonky «OK», pacnonoXeHHyld B HWKHEN 4YacTu OKHa, W
Bblbepute Ha cxeme 65ioka MecTto, B KOTOPOM crnegyeT pasmecTuTb nopT,
cMm. Puc. 282. lNpu nepemelleHnn Kypcopa Mo cxeme oTobpaxaeTtcs
BO3MOXHbI BUA pa3MeLlaemMoro nopTa.

PIN1Q&

Puc. 282 PasmeuweHue 65104H020 nopma Ha
cxeme b610Ka
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6. Pasamectute nopt Ha cxeme, cM. Puc. 283. lNonoxeHne nopta 6yget
3aPMKCUPOBAHO, MOCMe 3TOr0 aKTUBMPYETCH pasMelleHne Lenuw/LUnHbIL.
PasmeLleHne uenu/WwmnHbl OCyLLEeCTBASIETCS CTaHAAapPTHbIMKU cnocobamu.

I — G

Puc. 283 PasmeweHue yernu om nopma

Mpn pasmMeleHnM nNopTa BO3MOXHO pasMelleHue BbIBO4 Ha BbIBOA4, MO
aHanoruv ¢ pagnogetansmu (CM. pasgen PasmelleHve pagvogeranen ¢ co3gaHmem
HOBbIX Lenemn).

Pa3melieHne nopToB Ha CBOOOAHBLIX OKOHYAaHUAX Lenen

BnoyHble nopTbl MOryT ObiTb pasMeLLeHbl MO aHanorMm ¢ NOpTaMmn NUTaHUA 1
coeanHeHus, cMm. pasgen [opTbl. YTob6bl pa3amectuTb 6M104HbBIM NOPT HA CBOGOOHOM
OKOHYaHMM Lienu, BbINOMHUTE cnegyowme 4eNCTBUS:

1. Bbibepute cBoOOOHOE OKOHYaHWE LEeNu, BbI3OBUTE KOHTEKCTHOE MEHIO U
Bbl6epuTe nyHKT «[MpeobpasoBaTb B 6510YHLIN NOPT», CM. Puc. 284.

NT |

| KOHE

% PasMECTUTS COBQMHWTENEHBIA NOPT... f—

E Mpeobpazoeats B GNOYHLIA NOPT

-----

||| o HaiiTu noxoxwe...

—i— Pa3MecTuTs CUNOBOM MNOPT...

VIHCTPYMEHTEI > —

B Mpaduka >

% BoipesaTk Ctrl+X

B _D Konuposars Ctrl+C

E YpanuTe Delete
@ MapameTpbl
@ HacTtpoiku...

o .
5= CsolicTea Ctrl+Enter

—

Puc. 284 PasmeuweHue 61104HO20 nopma Ha
Cc80600HOM OKOHYaHUU uenu

Ha okpaHe oTo6pasuntca OkHO «PasmecTuTb OnO4YHbIA (MepapXnYecKuin)
nopT», cM. Puc. 285.
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PazmecTuTb GNoYHbIA (Mepapxuyecknii) nopT

YO nopTa:
Bxoa/Beixopg, ~

MMA LENK

| { ) {NetName}

O rm1
° He nogkniodate

MogkmoYnTs K KOHTaKTy

“ OTMeHa

Puc. 285 OkHo «Pasmecmumpb 65104HbIG TOpM»

2. B none «YIO nopta» Bbibepute rpadudeckoe obo3HavyeHune yHKUUK
cosgasaemoro nopta (BbiBoga YO 6noka). Cpean 0603Ha4eHNn PyHKLUNIA

OOCTYNHbI crnegywowine ob603HayeHus: «Bxog», «Bbixog» "
«Bxoa/Bbixog» (ans obo3HayeHus BbiBOAA, (PYHKUMOHMPYOLWEro B 06omx
HanpaBrieHUsIX).

3. ConoctaBbTe 6no4HbIi NOpT C¢ BbiBogom YIO 6noka. [JaHHoe aencTteue
AOCTYNHO TONbKO B TOM cnyyvae, ecnn ana YO 6noka 6binn co3gaHbl
BbiBOAbl. [ns  conoctaBneHuss nopta M BbiBOAA  YCTaHOBUTE
nepeknoyaTens B nonoxeHuve «lMOAKMYMTb K KOHTAKTYy» U C NMOMOLLbIO
Bbinagatowero cnucka Bblbepute HyxHbl BbiBog YO 6noka, cm. Puc. 286.

PasmecTuts Bno4Hblid (Mepapxuyecknii) nopt X

YO nopTa:
Bxopn/Beixopn, ~
MMA LIENK

O e

| { ) {NetName}

He nogknodate

o MogknNoyuTe K KOHTaKTY

42 (2) v

#2 (?)
#4 (?)

Puc. 286 ConocmaeneHue 65104H020 riopma ¢
8bigodom YO brioka

4. Haxxmute kHonky «OK», pacrnonoXxeHHy0 B NpaBOM HWXKHEW 4YaCTu OKHa,
ANA 3aBepLleHns pas3MmeLleHus nopTta unm KHomnky «OTmeHa» Ans OTMEHbI
JENCTBUN.
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6.3.5 CospaHue YO b6noka

CospaHue YO 6noka B Lenom aHanornyHo co3gaduto YO komnoHeHTa.

OoHMM n3 ocHOBHbIX oTnnuunm YO 6noka saBnseTcs BO3MOXHOCTb
creHepupoBaTb YO 6noka Ha OCHOBE CXEMBbI.

ABTOMaTMyeckas reHepaums cosgaet YO 6noka B Buge npAmMoyrofibHuKa, Ha
KOPOTKMX CTOPOHAaX KOTOPOro pacnosioXXeHbl BbIBOAbI.

BbiBoabl creHepupoBaHHoro YO conoctaeneHbl ¢ 6noYHbIMM  MOpTamu,
pPacnosioKEHHbIMM Ha cxeme Groka.

K cBoncTBam Grnoka oTHOCATCA:

e [lo3numMoHHoe 0603Ha4YeHNe — OyKBEHHOE CoYeTaHMe, C MOMOLLbIO KOTOPOro
3agaeTcs no3vumoHHoe obo3HaveHne YO Gnoka Ha cxemax BeEpPXHEro
ypoBHs. [1py M3MEHEHMM MNO3MLIMOHHOIO 0OO03HAYEHUS COOTBETCTBYHOLLME
n3meHeHusa otpaxatotrcsa Ha YO 6noka;

e OnucaHune — kpaTkoe onucaHne yHKUMOHanbHOCTU 6oKa;

e HanmeHoBaHne — mnmsa 6noka. og aTuM mMmeHem 6nok oTobpaxaeTca B
nepapxuun npoekta, cM. Puc. 287.

{8 Yumsepcanshbiii Bxon (00 30B) / Bbixos MOSFET * X
S)vro | [ Cxema ddBox-C1 |  YuBEpcansHbid xoA (10 30B) / Bbixon MOSFET | Sksemnnmpbi 10500 10501

@ I3 PexwmssiGopa CerkasbiBogos 25 & wMm v (S Cospakve Hosoro YIO no cxeme
50 40 30 20 10 0 0 20 30 40 50
1 i a

IR SRS
07

@ N/0UT UTADC DY =

o i- EN.OUT

;
EN_OUT_R
| el
2 + D

HaumeHoBsanne YHnBepcanbHbin Bxof (8o 30B) / eoixog MOSFET

Puc. 287 Csoticmea b6r10ka

ConoctaBneHune BbiBogoB YO 6roka n 65104HbIX NMOPTOB OCYLLECTBNSIETCS B
«KoHTakTbl» — «Llenb» , cm. Puc. 288.
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€} Viusepcanshbiii xon (a0 30B) / ebixon MOSFET * X

yro | [3 Cxema ddBox-C1 \  YHuBepcaneHsiii Bxoz (no 30B) / Bbixon MOSFET | Oksemnnsps: 10500 10501
@ [ Pexum suibopa Cerkasbieonos 25 £ wmm v (8 Cospakue Hosoro YTO no cxeme
nm 62,5 50 375 25 12,5 0 125 25 375 50 625
! ! B
RBlEv I w8y FlE]ler
Y 0?
= q@ N/OUT ouT_Aoc I
h
i

° Ib EN_OUT
< D ENOUTR

o a P o]

4 »
s n—é ot ot ‘“_‘H' o—
Wust konTakTa Mertka sbisona Tpynna Tun 3apepxa (Hc) Lens
‘ 1‘ °g GND GND Power 0 GND [GND]
2 °g INJOUT INfOUT Bidirectional 0 IN/OUT [IN_OUT]
3 °g EN_OUT EN_OUT Input 0 EN_OUT [EN_OUT]
4 °g EN_OUTR ENLOUTR Input 0 EN_OUT_R [EN_OUT_R]
5 °g OUT.ADC oUT_ADC Output 0 OUT_ADC [OUT_ADC]
] >
25 CeoiicTea | o— KoHTaKTs

Puc. 288 ConocmasrneHue ebigoda 6roka u 8blieoda riopma
Ha eknadke «KoHmakmebi»

6.3.6 PepaktupoBaHue YO 6noka

Ha cxeme pgoctynHo pegaktupoaHume YO 6noka.

[na nepexonoa B pexum pegaktmposaHma YO 6noka Bbibepute 6M0K u 13
KOHTEKCTHOIO MeHI0 npumeHuTe komangy «MameHuntb YIO», cm. Puc. 289.

MepeiiTh K cxeme 6noka
Haitu noxoxwve.

OTKMOYKTE BbIBOA(bI)

Wamenurs YITO
I @ 3anars aHaNOroBYIO MOLEN...

| Pasgenenue paboyei obnactu >

)
[

MokasaTte 8 MEHEQXEPE NPOEKTa

MHCTpyMeHTBI >
Mpaduka >

Buipesatb Ctri+X

© &

Konuposats Crrl+C

Yaanute Delete

NapameTpel

@ B =

HacTpoRku...

Ceofictea Ctrl+Enter

Puc. 289 lNepexod 8 pexum pedakmuposaHusi YO

B pexvme peaakTupoBaHUs AOCTYMHO:
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1. NlameHeHne pacnonoXeHuss OnOYHbIX MOPTOB (NEpemelleHne ux no
rpaHuuam YIO), npyu 3TOM yXe MPONoXeHHble K BbiBOAY MPOBOAHUKK, He
OyayT npepBaHbl, cM. Puc. 290.

A8 A8
MS1 Stepper MST Stepper
MS2 Motor MS2 Motor
M3 Driver  vMor M3 Driver
EN 5V : : » N 'SV -
DR R |

STEP GND ﬂ - sTeP GND ﬂ

Puc. 290 lNepemeuwjeHue br1o4HoO20 nopma

Pa3melleHne 6novyHoro noprta QJOCTYNHO TOMbKO Ha rpaHuue 6noka.

MHOoukaTop HEKOPPEKTHOro pasMelleHus rnopta — KpacHblin kBagpat. [lpu
nepemeLleHnn nopta aTpubyT nopta aBTOMaTUYECKM MEHSIET PacrofioXeHne, CM.
Puc. 291.

AL

T ST Stepper

T MS2 Motor @
- 3 Oriver

(P N v il
1 OR

(il STEP GND 4}

Puc. 291 HekoppekmHoe pasmeuweHue
nopma

2. PepaktnpoBaHme pacnonoxeHus atpubytoB 6Gnoka W HacTpowka
oToGpaxxeHusa aTpnbyToB Yepes naHenb «CBoncTeay, Puc. 292.
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Stepper
Motor
vMOT 4D
5V @b

Oriver

[ ST o 5 « 1'e S

W3meHeHne pacnonoxeHus atpubyTa

% Ceoncrea o
____________________________________________________ Tpaduyeckuit o6vexT [ ATpuSYT) o
Nowck
Mt Stepper s aoueye | Ll -
Ms2 Mator ca
MS3 DOriver vi [z
OR o

STEP GND ﬂl X
Crans  MMA BBIBOAR v
adr  GOST

Pazmep wpHota | 1,8

Beigener 1 obsext

HacTpo#ka oTo6paxeHnA aTpMbyTOB C NOMOLLBH NaHemnm
«CBoucTBa»

Puc. 292 N3zmeHeHue u Hacmpolika napamempos ampubymos

3. iameHeHune cyuwlecTBytoLlen rpadumkn 6noka (pasamepHoOCTb, oTobpaxeHue,
CTUNb N TUN SIMHUK N T.4.), cM. Puc. 293.

- E'?';.:.'_:::.:.'_'.;::.:.;Aé:[t'.:.:
%. Mst Stepper
%. MS? Motor :dl.eeble oBnacTH :
L@ MS3  Driver e
==
i <ep
o
et Cutsgnt

= cooncrea o

TpadHueckiR oGbexT ( MpAMOYrONbHHK) g

&=
F. MS1 Stepper

- 2 Motor T ———

<>r. w3 Driver  vMoOT ‘(g} ?

2 O B o

o> s W
D I Y I e i D User o | ) Black ~

Belaenen 1 06LeKT

Puc. 293 U3zmeHeHue epaghuku brioka

BaxHo! [locne

A\

N3MEHEHUA
nepemMecTnTb NOPTbIl, pacnosioXKnMB X Ha rpaHunue onoka.

rpacpvkm rpaHuy 6rnoka  HeoGxoaMMOo

4. Pa3smeLlyeHune HOBbIX rpadomyecknx o6beKToB, CM. Puc. 294.
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Pucoeaunue X

[ | | % Ho&8d#mam &

Puc. 294 PaaveuwjeHue pucyHka

PasmeleHne rpadmnyecknx oO6BHEKTOB AOCTYNHO W3 MaHEenuM MHCTPYMEHTOB
«PucoBaHue» nnu ns rnaBHoro MeHw «PasmecTuTtby.

padmndeckne 0OBEKTbI, AOCTYMHblE K pasMeWeHut B pexume
pegakTupoBaHus YO KoMNoHeHTa:

[MpAMOYronbHuUK;

OKpYy>KHOCTb;

annunc;

MHOroyroneHuK;

MNonunuuus;
- TekcrT;

- dacka;

PucyHok.

MoppobHoe onucaHne no pabote cC rpaduyeckumm OBBEKTAMU CM.
(padmnyeckun pegakTop.

[na Bbixoga n3 pexunma pegaktupoBaHus YO 6noka Heobxoammo Bbi3BaTb
KOHTEKCTHOe MeHio ¢ YO 6noka n BblbpaTb NYHKT «3aBepLunTb pedakTupoBaHue
YIO» nmbo BOCMNOMNb30BaTbCsA rOpsAYEn KrnaBuLIEW, KoTopasi Mo  YMOSYaHuio
yCTaHOBJfIeHa ANA JaHHOro AencTeunsa — knasuwa «Escape», cm. Puc. 295.
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HaiTh noxoxue..

MNpeobpazoeats & NONMIOH

ir. MS1 STEDDEF 3asepwuTs pepakTUpoBaHHe YTO

i%. MS2 MDtDr Paspenenne paboseh obnactu
@3 Driver v e

& — -

i[’ EN 4 &b Beipesarte

3- D Konuposare

I OR 0

1| il Yaanute

i STEP e ——

8 HacTpoitkn

Escape

Ctri+X

Ctrl+C

Ctri+Enter

Puc. 295 Bbixo0 u3 pexuma pedakmupoesaHusi YO brioka

Ona npumeHeHns uameHeHun Haxmute «CoxpaHUTb»
NMHCTpyMeHTOB «OB0LWme» unm Bocnonb3ymtecb covyetaHnem knasuw «Ctrl + S» (no

YMO4YaHuIo).

6.4 OToOpaxeHue 6Groka Ha cxemax BepXHero ypoBHS

Ha NaHenun

Ha cxemax BepxHero ypoBHsi 6510k o6o3HavaeTca npu nomowm YO, koTtopoe

ObIno anga Hero co3gaHo, cm. Puc. 296.

Al

NETOOO1
NETO002
NETOO0O3

Puc. 296 Bbriok Ha cxeme 8epxHea0 Ypo8Hs

YT06bI pa3mecTnTb BIOK HA CXeMe BEPXHETO YPOBHS:

1. OtkponTte y3en «CoctaB» B AepeBe NPOEKTOB, BblIbepUTe HYXXHbIN BNOK U
BblOepuTe NyHKT «PasMecTntb Ha cxeme» B KOHTEKCTHOM MeEHI, cM. Puc.

297.
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%

[G. Npoexre [m]

B CoO
MckaTb B NpoeKTax...

v Mnarta ynpasnexua

v %1§ CocTas

& Bnok1 1

OTKpPbITh...

8° Mpasuna
? @ CospaTtb bnok...
~ JokymeHTbI

Pa3sMecTuTte Ha cxeme

Q’,D Cxema
KonuposaTe Ctrl+C
Mnata o
W Yoanuts Delete
> @ OTuéThI

o .
== CsoiicTBa Ctrl+Enter

> [3 Pacuétel v ananmss
> B oadne
> Bubnuoteka

Puc. 297 Bbibop 6noka e Oepese
rpoexkmoes

2. NepemecTuTe Kypcop Ha Cxemy W pasmectute 6roK No aHanormm c
pasmeweHnem YO komnoHeHTa (nogpobHee cm. pasgen PasmeuleHve
YI'O paguopeTanemn Ha cxeme).

metogom «drag-and-drop», nepemecTMB cpady Ha paboyee none

S’ Coet! Bo3aMOXHO pasmecTuTb OfIOK Ha TEKyLLEN 3MEKTPUYECKON CXEMe
Q. :
= peaakTopa aneKTpU4eckon CXeMmbl.

B cnyyae HecootBetctBMa YO 6noka uM ceTkuM Cxembl cuctema He JacT
pa3mecTtutb YO 6noka Ha cxeme, cm. Puc. 298.

(& Nnata ynpasnenna X @ Bnok1 X

ﬁ Pasmeuwerue Komnouenmﬁl ' Tpebyercn npeobpasosanne YI'O k 6a3080i GeTke Cxembl! B ormenvrs

210 2175 225 2325 240 2475 255 262,5

Al ‘

285

NETOOO1
NETO00Z

2775

270

NETOOO3

2625

-
4 »

Nuer 1 Nuer 2 [:‘, [‘} @ % by

Puc. 298 UHgbopmayusi 0 HE803MOXHOCMU pasMeu,eHuUs
YIO 6r10ka u3-3a pacxox0eHuli ¢ 6a3oeoll cemkoli cxemMbl

Pa3melleHne 6noka Ha cxeme npeacrasneHo Ha Puc. 299.
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Al

NETODO1 .L
+ NET0002

NETOOO03

Puc. 299 PasmeuweHue 6510ka Ha cxeme

B naHenn «MeHepxep npoekta» Ha Bknagke «KoMMNOHeEHTbI» OGRoK
oTobpaxaeTtca kak paguogeTanb, cMm. Puc. 300. Mpu Haxatmm Ha CUMBOM « *»,
KOTOPbIN pacnonoXxeH crnesa oT 0603Ha4YeHust 6noka, 6nok «OTKPOETCA», U B MAHENN
OyayT nokasaHbl oTAeNbHble pagnogeTanu, Bxoaswue B ero coctas. [1o3vMumMoHHoe
obo3HaveHne paguogeTanen, BXogsawmx B coctaB 6noka, HaunMHaeTca ¢ npedukca,
B KayecTBe KOTOPOro WCNonb3yeTcs MNo3nUMOHHOEe o0b6o3HaveHne 6noka. [Ba
NO3MLMOHHBLIX 0603HaYeHNa pasaeneHbl CUMBOSIOM «-» (TUpe).

F@ MeHepaxep npoekTa o x

BaCol &

<r ﬁ KomnoHeHTb! e Uenn {gé KMuno
Mowck

~ @’;D Cxema (Mnata ynpasneHus)

~ Nuet 1
> 8 A1(enox1)
> @ A2(Bnok1)
> 8 A3(Bnox1)

C1(K10-79-25 B-0,1 Mk®=20 H30 )

[s==]

C2 (K10-79-100 B-20 ndb=5 MNO )

(=]

C3 (K10-79-100 B-20 n+5 MM0 )

=]

C4 (K53-68-16 B- 150 mxd- 10 )

[s==]

~

Puc. 300 OmobpaxeHue briokos

Llenn 6noka npn paboTe co cxeMon BEPXHErO yPOBHS Takke oTobpaxatoTcs B
naHenu «MeHepxep npoekta» (cM. pasgen Llenn B MeHemkepe npoekTa).

Ha Bknagke «Llenn» B y3ne «bnoku» oTobpaxaeTcsi CIMCOK UCMOMb3yeMbIX
6nokoB. [lpu HaxaTum Ha CUMBOST «~’», KOTOPbIA PacrnosfioXXeH crneea oOT
o603HayeHnss Gnoka, 6nok «OoTkpoeTcsi» W OyayT nokasaHbl OTAENbHble LEenMu,
BXogswme B ero cocras, cM. Puc. 301.
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MeHepxep npoekTa O x

& o9’
¥y | 1k komnowenrs | T, Uenu £ KMuno

Mouck

> @ CUWrHaneHbIe Lenu
~ 5 Bnokn
> @& Al(Bnok1)
> @ A2 (Bnok 1)
v @ A3 (bnok1)
?_D A3-NET0001 (0SC1) (1)
?, A3-NET0002 (1)
?,, A3-NET0003 (1)

> @ [pynnbl BLIPaBHUBAHWUA

~

Puc. 301 OmobpasxxeHue criucka ueneu
6rnoka

B meHemxepe npoekta uenn 6rnoka obo3HayalTca cnegyowmmM cnocobom:
CHa4vana ykasblBaeTcsa npedukc — Nno3nLMoHHoe obo3HayeHne 6rioka Ha cxeme (Mo
aHanorun ¢ paguogetanamu 65oka), 3aTeM ykasblBaeTCs MMS Lenu, KOTopoe Obino
3agaHo ons 6noka. Npeduke n ums Luenn pasgeneHsl CMMBOSIOM «-» (TUpe). Ecnn Ha
CXeMe BEpPXHEro YpoOBHSA K COOTBETCTBYOLEMY BbiBOA4Y Onoka nogkntyeHa uenb, TO
B CKOOKax yKasblBaeTCs UMSA NOOKITHOYEHHOM Lienu.

@ MpumeyaHue! He Bce wenun 6noka 4OMmMKHbI UMETb BHELLHEE NOOKITHOYEHME.

6.4.1 CkpbiTue YI'O BbIBOAOB 6r10Ka

Mo ymonyanuto Ha YT O 6noka, pasmeLleHHoro Ha cxeme, otobpaxatorcsa YO
BbIBOAOB, cM. Puc. 302.

01

10_BUS PIN1
SPLCS PIN2
PINT6 PIN3
PINT7 PING
GND

Puc. 302 OmobpaxeHue ebieodos Ha YIO brioka
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Ona ckpbitns YO BeiBogoB Bblgenute YO 6noka, nepengunte B NaHesnb

«Conctea» n ycraHosute dnar «CkpbiTb YO BbiBOAOBY», CM. Puc. 303.

25 Ceofictea
Swzemnnsp Gnoka (101)

Monek

~ Cxema
Tinct exen
) L pe—
®opmar RefDes | Monmuiit
[j Ll > Pacnonoxesme  150;775
0
m (S
c ¥IO sbiBogo!

v MoakmioueHus

~ OTuETH
Bulaene 1 o6bext

Wi-Fi/Bluetooth GSM Input/outout | [3 [¢)

S}

E Ceodctea | £ Cnoun

Puc. 303 lNarenb «Ceoticmea» — «Ckpbimb YO 8b1860008»

Pesynbtat ckpbiTs YO BbiBOAOB 6noka npencraBneH Ha pucyHke (Puc.

304).

%= Csoictea

Sxzemnnap 6noka (101)

Mowek
] LI « Merounuk
Bunuotexa  ddBox-C1
K ext  Cnot pacump
il L]
~ Cxema
Tucr cxem
| L Orospaxers R
®opmar RefDes | Monneiit
] [} > Pacnonoxenue  150; 775
0
m )
Ci TO e
~ Moakniouesun

> Bezogsi D (18)

v OTuETHI
Buigenex 1 06vexT

B Wi-FifBluetooth GSM Input/outout | [3 o=

Puc. 304 Ckpbimbie YIO ebisodos

= ceoitcTBa | £ Cnow

MpumeyaHue! OTknoyeHne oTobOpaxenna YIO BbIBOOOB AN

aksemnnapoB YO 6GnokoB AOCTYNHO B HACTpoWkax cuctembl «Pann» —
«HacTpoiikn» — «Pepaktop cxembl» — «CkpblTb YO BbiBOAOB Groka (ans

HOBBbIX 3K3eMI'IJ'IF|pOB)».

a renua
[ 1 ~ MeTounnk
Bubnuorexa  ddBox-C1
o Komnowewt  CnoT pacumperus
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6.5 YpganeHue n nepemmeHoBaHue bnoka

Bnok moxeT 6bITb yaaneH M3 NpoekTa TOMbKO B TOM Clyyae, eCcnv OH He
MCNONb3yeTCa Ha CXxeMe BepxHero ypoBHs. [10aToMy Ans Toro 4tobbl yaanutb 650K
n3 npoekTta, Heobxooumo cHavana yganutb Bce ero YO co cxembl BepxXHero
YpOBHA. 3aTemM B AepeBe MNpoeKkTa BblOpaTb HYXHbIM GNOK, Bbl3BaTb KOHTEKCTHOE

MEHIO 1 BbIOpaTb NYHKT «Yaanutb», cM. Puc. 305.

ﬁ\ MpoekTbl
B CO

Wckatb B npoeKkTax...

~ [B] Mnara ynpaBnexus

~ 915 Coctas

@ Bnok 1
88° Mpaguna @
~ @ NokymeHTsl
Q{D Cxema D
Mnata @_
> @ OTYETHI P
> @ Pacuyétsl n anan;’;b\
> B Dains
> g Bubnuoteka

OTKPbITE...
Co3gaTe Bnok...
Pa3MECTWUTb Ha CXeMe

Konupoeate Ctrl+C

Yoanute Delete

CeolicTea Ctrl+Enter

Puc. 305 YdaneHue brioka u3 npoekma

lMepenmeHoBaHne 6rioka OCYyLWECTBASETCA C MOMOLLBI pefaKTUPOBaHMUS
cBoncTB 6roka B pegakTope (goctynHo B pexunme YIO), cm. Puc. 306.
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[;D Mnata ynpaenexunsa * X @ Brok1* X

Yro @ Cxema

@ [ Pexwum exibopa

MNnata ynpaenexwa \  Bnok1 He ucnonbsyetcs

CetkasbiBOgOE 25 J MM v @, Co3ganue Hoeoro YO no cxeme

mm| -S50 -40 -30 -20 -10 0 10 20 30 40 50
H H 2
< Oy al@y ®lE]e-
A?
=]
NETDOOT
o —NETOOD2 @
NETOOD3 @
(=]
i -
4 L3
~

MosvuvorHoe obo3HaveHwe

QOnwcaxne

HaumeHoBaHWe

o .
22 CeoiicTBa o— KoHTaKThbl

BRoK 1 ~—if—

Puc. 306 [llepeumeHosaHue 61i0Kka
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7 OTnoXeHHas CUHXPOHMU3aLUUA

Cuctema Delta Design BbicTpoeHa Takum o6pas3om, 4YTO BCe AENCTBUSA WU
N3MEHEHNs B MEepBYD ovepedb BHOCATCA Ha Cxemy, Mocne 4ero aBTOMaTUYECKM

0OTOGpaXkaloTca B CNUCKE COEAMHEHMI NpoeKTa.

MpumeyaHue! [MpousBecTn kakne-nmbo [OENCTBMS Ha nnaTte, KOTOpble He

OTO6pa)KeHbI Ha CXeme M B CNUCKe COoedMHEHUN, HEBO3MOXHO. WcknioyeHnem
ABNAeTCA nepeHasHa4dYeHune beHKLl,VIOHaJ'IbHO-SKBVIBaJ'IeHTHbIX KOHTaGkKToB C

nomoLbo MexaHnama PinSwap.

Ona Toro 4toObl BCE W3MEHEHUS, MNPOM3BEAEHHbIE CO CXEMOW, Obinu
oTOOpaXkeHbl Ha nnaTe NpPoekTa, BbIMNOMHUTE OAHO U3 HUXKENPUBEAEHHbBIX AENCTBUIA:

1. OTkponTe nnaTy npoekrta, cMm. Puc. 307.

@ Menenxep npoekta

E (RN
¥y | 1 Kownowewtsl | P, Uenn £ KNuno

Mowck

‘. > Q;D Cxema (MnaTta ynpaeneHu1s)

> Mnata (Mnata ynpaenexna) - TpeGyeTcA CUHXPOHW3aLKA!

> B3 Wcnonsayemsie komnorenTsl

~
Mnata ynpaenexns

Konu4ecTso KoMNoHeHTOB 40

KonuuecTeo uenen 31

KonuyecTso wuH

Puc. 307 CuHxpoHusauusi yepes
OMKpbIMue rnamsl npoekma

2. 3anyctute OOGHOBNEHWE KOMMOHEHTOB, MeH «/HCTPYMEHTbI» —
«ObOHOoBNEeHne KOMMOHEHTOB...», cM. Puc. 308.
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‘ WMHCTpYMEHTBI

il

o [poeepka cxemel (ERC)

O6HOBNEHWE KOMMNOHEHTOB...

B Q

SimPCB
O6HoBneHve YO NopTos M3 CTaHQAPTOB

Bxnountb PEXWM DEOEKTUPOBaHWA WTaMna

[== ]

MepeHyMepoBaTh KOMNOHEHTLI
Maccosoe nepermeHoBaHWe Lenein

MNogceeTuTb

v

Mownck o0bexkTos Ctrl+F

CratucTuka npoekxTa...

=

W3amepuTh paccTosHne

epeHecTy M

Puc. 308 CuHxpoHu3auus 4epe3
3arycKk 06HOBMEHUSI KOMITOHEHMO8

3. OcyuwlecTtsuTe 3KCNopT npoekrta, cMm. Puc. 309.

Ha nnate BO3MOXHO pa3MecTUTb TONbKO Te 0ObekThbl, KOTopble paHee Bbinn
Ha cxemy W, crnegoBaTeNnbHO, OTPaXKeHbl
MexaHn3M OTNOXEHHON CMHXPOHM3aLUMKM HeOBX0AMM ANS OTCMEXMBAHUSA BHECEHHbIX

JobaBneHbl

)
Coapgatb »
QTKpbITH b
E] CoxpaHuTs Ctrl+8
IS CoxpaHuTb BCE
CoXpaH1TE Kak... >
WMmnopt >
IxcnopT > & BuBnuotexa Delta Design (DDL)...
PesepBHOE KONMPOBaHWE y MpoekT Delta Design (DDC)...
Mocnearme daitne! : ﬂ:} Crtanaapthbl Delta Design (DDS)...
Hetnucer...
HacTporku...
P-CAD (SCH)...
3aseplwuTb paboTy Alt+F4 D— PDF..

Puc. 309 CuHxpoHu3ayusi 4epe3 3Kcropm rnpoekma

B CXemy N3MEHEHUIN N UX y4yeTa Ha nnaTte npoekKkTa.

B CMWCKe coeauHEHUN.
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%

8 WUctopua nameHeHum

MmeeTcsi BO3MOXHOCTb MPOCMOTPETb BECb CMUCOK M3MEHEHUN, OTPaXKEHHbIX
HapacTaloLMM UTOrOM.

I'Ipumeqal-wle! CDyHKU,I/IOHaJ'IbHOCTb OTO6pa)KeHVIFI ncropumn BHECEHHbIX
N3MEHEHMUM pacnpocTpaHAEeTCA TOJIbKO Ha CXeMy.

[Ons TOoro 4toObl OTKPbITb UCTOPUID M3MEHEHUNA CXEMbl, B [MTABHOM MEHIO
nepengute B pasgen «Bua» — «ctopmna nameHeHnny, cm. Puc. 310.

(o)

Bo Becb akpaH F11
MacwrabupoeaHne >

BubnuoTtekn F3
MpoekTobl F4

CraHpapTbl

KomnoHeHTbl
MeHegxep NnpoekTa
Mogenmn

Cnon

HDL To4kM ocTaHoBa

CHLVDDH O DD

HDL cTek BbI30BOB

lMouck no TekcTy

DW:-

aoo

Mpaewuna

@

WcTopua mameHeHwi

CTapToBaA CTPaHMLa

0 &l

Cnucok ownBok

5 MypHanb!
MaHenu MHCTPYMEHTOB >

o N
== CgoWcTEa

Puc. 310 Bbi308 okHa
«Mlcmopus uameHeHul»

B okHe «WcTopusi um3meHeHun» Oyayt oTobpaxeHbl BCE W3MEHEHUS
HapacTallWmMM WUTOrOM COrnacHo BBeAeHHOMY nopsagky. WameHewuna OyayT
OAaTUPOBaHHbIE, C OMMWCaAHMEM TuMNa BbINOMHEHHOW oOnepauMmM U KOHKpeTu3auunen
obbekToB, C KOoTOpbiMM ObiNM nNpousBeneHbl AencTBusA. Takke 6OyageT ykasaH
nonb3oBaTesib, COBEPLUMBLLMA TO UNX MHOE aencrtene, cMm. Puc. 311.
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D UcTopwna usmeneHmi o X
Ne Oata u Bpema Mons3oBaTens Onepauusa OnucaHne

1  31.10.2024 16:31 marty YpoaneHa uenb W3 WiHbl Lwna: BUS0001, Uene: RX

2 3110.2024 16:31 marty YpaneHa uenke W3 WuHbl WwHa: BUS0001, Uenk: TX

3 3110.2024 16:31 marty YpganeHa uene w3 WwuHbl WwHa: BUS0001, Uene: TOCKI

4 3110.2024 16:31 marty YpganeHa uene w3 WwuHbl WwHa: BUS0001, Uene: TEST

5  3110.2024 16:31 marty YaaneHa uens w3 wHbl LlwHa: BUS0001, Uenb: NMCLR
6 31.10.2024 16:31 marty YaaneHa Uenb 13 WhHbl WwuKa: BUS0001, Uens: UCC_MK
7 31.10.2024 16:31 marty YaaneHa Uenb 13 WhHbl Wwuna: BUSO001, Uenb: OSC1

8 31.10.2024 18:31 marty Yaanewa Uens W3 WiHbl Wwuwa: BUS0001, Uens: OSC2

9  3110.202418:31 marty Yaanewa Uenbs W3 WhHbl Wwuwa: BUS0001, Uens: +12V
10 31.10.202416:31 marty Yaanewa Uenbs W3 WhHbl Wwuna: BUSO001, Uenk: +5V

11 3110.2024 16:31 marty Yaanewa uenb U3 WhHbl LWwHa: BUSO001, Lienb: PA7

Puc. 311 OkHo «VMlcmopusi uamMeHeHul»

[encrtBna, koTtopble ObiIIM BHECEHbl O MOMEHTA COXPaHEHUS! U3MEHEHWUHN,
OyoyT otobpaxaTbCA B CMMCKE M3MEHEHWW 3efeHbiM LPUAPTOM C MOPSAKOBLIM
Homepowm "0", cm. Puc. 312.

) WcTopus nsmeHeHnit 0O x
Ne Oarta u Bpema Monb3oBaTens Onepauua Onucanune

0 05112024 15:27 marty [lobaBneH KOMNOHeHT GB1 ([CR2032] u3 [Odemo BubnuoTekal)
1 3110.2024 16:31 marty Y0naneua Lens W3 WhHbl Wuwa: BUS0001, Uens: RX

2 3110.2024 16:31 marty Y0naneua Uens u3 WhHbl Wuna: BUS0001, Uenk: TX

3 3110.2024 16:31 marty YOaneHa Uens U3 WhHbl WuKa: BUSO001, Uens: TOCKI

4 3110.2024 16:31 marty YOaneHa Uens U3 WhHbl Wuna: BUS0001, Uens: TEST

5  31.10.2024 16:31 marty YnaneHa Uenb W3 WHb! LwHa: BUSQ001, Uens: NMCLR

6  31.10.2024 16:31 marty YnaneHa Uenb U3 WHHb! LwHa: BUS0001, Uene: UCC_MK

7 | 3110.2024 16:31 marty YnaneHa Uenb U3 WHHb! LwHa: BUSQ001, Uene: OSC1

8  31.10.2024 16:31 marty YpaneHa Uene U3 WnHbl WwHa: BUS0001, Uenk: OSC2

9  31.10.2024 16:31 marty YganeHa uene U3 WnHbl WwHa: BUS0001, Uene: +12V
10 | 31.10.2024 16:31 marty YganeHa uene U3 WnHbl WwHa: BUS0001, Uene: +5V

Puc. 312 OmobpakeHue 8HECEHHbIX U3MEHEHUU

Kak Tonbko GyaeT BbINOMHEHO OeWCTBME, OOpaTHOE yXe COBEpPLUEHHOMY CO
cxemon (yganeHve wnu OTMeHa [AencTBusi), NepBOHadanbHoe aAencTeue byaer
BblAENEHO 3a4E€PKHYTbIM 3€fEeHbIM LWPUETOM, B CNNMCOK ByaeT Takke BHECEHO, Kakoe
aencreme 6bINo BbINONHEHO nocne. Bce nogobHbie "oTMmeHsoWwme" gencrena 6yayt
BHECEHbl B CMUCOK MUCTOPUN U3MEHEHUN KaK "Bbl4EPKHYTbIE" (OTMEYEHbI 3efeHbIM
3a4YEepKHYTbIM WpPUPTOM). [pn COXpaHEHUN M3MEHEHUIN Takne OencTBua He OyayT
oTobpaxkeHbl B UICTOPUN N3MEHEHUI, cM. Puc. 313.
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O WcTopua usmexexnit 0 x
Ne [NatauepemMa Mone3oeaTens Onepauun OnucaHune

8 65120241527 rrafty Hotasrerronionent BHIER: } stRemo-bnbmmotereat) 2
8 65120241528 mearty YaanerKomronenT SBHIER2032} netHemo-bnbnnetexal)

1 31.10.202416:31 marty Ypanewa uene W3 WnHbl Wuwa: BUS0001T, Uene: RX

2 31.10.202416:31 marty Ypanewa uene W3 WnHbl LWuwa: BUSO00T, Uene: TX

3 31.10.202416:31 marty Ypanewa uene W3 WnHbl LWuwa: BUS0001, Lene: TOCKI

4 31.10.202416:31 marty Ypanewa uene W3 WnHbl LWuwa: BUSO00T, Uene: TEST

5 31.10.202416:31 marty Ypanewa uene W3 WnHbl LWuwa: BUS0001, Uene: NMCLR

6 31.10.202416:31 marty Ypanewa uene W3 WnHbl LWuwa: BUS0001, Lene: UCC_MK

7 31.10.202416:31 marty Ypanewa uene W3 WnHbl LWuwa: BUS0001, Lene: OSC1

8 31.10.202416:31 marty Ypanewa uene W3 WnHbl LWuwa: BUS0001, Lens: 0SC2

9  31.10.202416:31 marty Ypanewa uene W3 WnHbl LWuwa: BUSO00T, Lene: +12V

O WcTopua usmexexnit 0o x
Ne [NatauepemMa Mone3oeaTens Onepauun OnucaHune

1 31.10.2024 16:31 marty Ypanewa uene W3 WnHbI LWuwa: BUS000T, Lene: RX I~
2 31.10.202416:31 marty Ypanewa uene W3 WnHbl LWuwa: BUSO00T, Uene: TX

3 31.10.202416:31 marty Ypanewa uene W3 WnHbl LWuwa: BUS0001, Lene: TOCKI

4 31.10.202416:31 marty Ypanewa uene W3 WnHbl LWuwa: BUSO00T, Uene: TEST

5 31.10.202416:31 marty Ypanewa uene W3 WnHbl LWuwa: BUS0001, Uene: NMCLR

6 31.10.202416:31 marty Ypanewa uene W3 WnHbl LWuwa: BUS0001, Lene: UCC_MK

7 31.10.202416:31 marty Ypanewa uene W3 WnHbl LWuwa: BUS0001, Lene: OSC1

8 31.10.202416:31 marty Ypanewa uene W3 WnHbl LWuwa: BUS0001, Lens: 0SC2

9  31.10.202416:31 marty Ypanewa uene W3 WnHbl LWuwa: BUSO00T, Lene: +12V
10 31.10.2024 16:31 marty Ypanewa uene W3 WnHbl Wuwa: BUSO00T, Uene: +5V

11 31.10.2024 16:31 marty Ypanewa uene W3 WnHbl LWwuwa: BUSO00T, Uene: PA7
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