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nogaepxunsatotca PIC, AVR u Arduino.
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3arpyxaem nporpammy
YT106bI 3arpy3nTb Nporpammy, 40CTaTOYHO BBECTU B MOMCKOBYIO CTPOKY €€ Ha3BaHMe.
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B  SimullDE: Home

il ide.com -«

b 7 - SimullDE is a simple real time electronic circuit simulator, intended for
hobbyist or students to learn and experiment with simple electronic circuits and
microcontrollers, supporting PIC, AVR and Arduinoe. Yutats eug

i KapTuHku no 3anpocy «simulide» ~ ‘

B  SimullDE: Downloads
simulide.com > p/downloads.html ««-
SimullDE. Real Time Electronic Circuit Simulator. ... SimullDE 0.4.15 (November 3: Updated
o SR9-Stable) Windows 64 Windows 32 Linux 64 Linux Applmage MacOs Sources.
Download links have been changed, now it should work... Yutas ewgé

€  GitHub - SimullDE/SimullDE: SimullDE is a simple real-time...
github.com > SimullDE/SIimuliDE -+
SimullDE Community Edition is a fork of SimullDE software, a simple real ... In the folder
build/release/SimullDE_x.x.x you will find the executable and all the files needed to run
SimullDE. SimullDE executable is in bin folder, Yuars e

%  SimullDE download | SourceForge.net
sourceforge.net > Electronic Design Automation (EDA) > SIMUlIDE «-«
Free. Windows, Linux. = Real Time Electronic Circuit Simulator. Include PIC, AVR and
Arduino simulation. Code Editor & Debugger for Arduino, GeBasic, PIC asm, AVR asm.
Downloads: https://www.simulide.com/p/downloads.html. 4 &

©  SimullDE - YouTube
youtube.com > channel/... -+«
SimulDE 0.4.14-SR1 : Fixing an IC package. 272 npocMoTpa 5 Mecaues Hasag. ... SimullDE
0.4.15 editable Memory viewer. it
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Kak BMAHO Ha pUCYHKe, ecTb AoMaLLHAA cTpaHuMua: SimullDE: Home. Ha Helh 1 cnegyeT nckaTtb nporpammy.

©  SimullDE_0.3.12-SR8 | SimullDE Ha Patreon
patreon.com > posts/simulide-0-3-12-35657927 -+«
htps://www.simulidecom IDE_0.3.12-5R8.
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SimullDE

Real Time Electronic Ci‘l;uwmul% AVR and Arduino simulation.

Downloads

BECOME A PATRON

Last Stable Version:

old Stable Version:

5 (November 3: Updated to SR9-Stable) Ip Prispivejte
Download links have been changed, now it should work

Windows 32 From everywhere |

Linux 64

Linux Applmage 0

IMacOs

Sources

TUHbKOD®
BU3HEC |

|
|
|

SimulIDE 0.4.14 ¢ TuHbKO (D

Previous Versions

https://launchpad.net/simulide/0.4.15/0.4.15-stable/+download/SimullDE_0.4.13-5R9_Winé4 zip

Windows 64 |
Windows 32 CCHUTKH Ha KTY2TEHYIO Iy OIHMEYE0 ECPCHIO CHMYTIIIOPa A1 TEX, 2 mecAua |
Linux 64 ¥ HOTO EQZHHEKAIOT TATPYIHEHHA CO CKAYHEHHEN [IPCIPAMMEL ¢ GecnnatHoro PKO

Linux Applmage e ——

IMacOs

Sources

Y MeHsi Ha KomMmnbloTepe cenyac onepaupnoHHas cuctema Windows 11 64-6utoBoit Bepcun. Ecam y Bac
apyrasa OC, TO MOXHO BblbpaTb M3 AOCTYMHbIX BAapUaHTOB 3arpy3Ku, NpeacTaBNeHHbIX HA CTpaHWUe.
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Mporpamma 3arpyrkaetcs 6e3 0CobeHHOCTeM, NolyYeHHbIN apPXMBUPOBAHHbIN dain B dopmarte .zip nerko
pasapxmsupyerca.

Mocne pacnakoBKM MOMKHO MamnKy C MPOrpammol MepeHecTM B KOPHeBOM pasgen amcka C, 4to He
06s3aTeNIbHO, HO A0CTaTO4YHO yA06HO. py NepBom 3amnycke NPorpammbl MOA OnepaLMoHHas cucTema
Bblpasnia Hey0BO/IbCTBME TEM, YTO He 3HaeT u3gaTtena. Ho ecTb KHonKa (ccbiika) «MoapobHeer, rae
NoABAAETCA BO3SMOMKHOCTb 3aNyCTUTb MPOrpaMmy BONPEKM ycToABLIeNca Tpaauummn TpebosaTtb OT BCero u
BCeX cepTuduKaThbl.

basoBble cBegeHUA

[ns 3anycka NpUAOXKEeHUA NoC/e 3arpy3Kkn Bepcum, KoTopas COBMECTUMA C Ballei onepaLmMoHHoM
CUCTEMOI: pacnakyiTe alin, KoTopbli Bbl 3arpy3unu (.zip nam .tar.gz). Manka «SimullDE_x.x.x»
COAEPKUT BCE HEObXoAMMOE A/1a 3anycKa NPorpammbl.

Bbl MmoXeTe ckonupoBaTb 3Ty Nanky Tyaa, rae Bam yaobHO aep»kaTtb BCE Kak ecTb. He yaansaiite ¢pannbl,
NoKa Bam He ICHO, YTO UMEHHO Bbl AenaeTe.

Mpu ncnonbszosaHum Windows uam Linux Applmage (3arpyska M3 rotosbix NakeToB AUCTpubYTMBa) Bam
60/blle HUYEro He Hafo yCTaHaBAMBaTb. [1A MCNONb30BaHMA CKadaHHOM nporpammbl B Linux oT Bac
notpebyeTcs yCTaHOBUTb psAA NakeToB (Mo 3aBUMCMMOCTAM). (OTM MaKeTbl Bbl MOXeTe MOCMOTPETb Ha
OpPUIMHaNbHOW CTPaHULIE PYKOBOACTBA K Nporpamme).

UcnonHaembii dain HaxoamuTca B nanke «bin», 4OCTaTOYHO ABOMHOIO LLE/YKA MO HemMy A4 3anycka. Ho
MOXHO 3anycTUTb MpPOrpaMmy M3 TEPMWHaNa, eclM Bbl XOTUTE BUAETb HEKOTOpble cooblieHuAa o
BbiNoAHeHUM SimullDE. 9To nonesHo, ecnv NPUNOMKEHME He 3aMycKaeTca Uan He paboTaeT Kak cneayer,
3anycK U3 TepMMHana NOKaxKeT pag NosesHbIX COObLEeHWNNA.

paduryeckunii Noib3oBaTeENbCKUIM UHTEPEIC pa3aenéH Ha TPU OCHOBHbIE YacTu:

IFeftiPane Ce

v Meters
Probe
Voltimeter

Amperimeter 1 #include <quu1d(ryslal s -
Frequencimeter HA44780 2 #include <EEPROM. b

Oscope onst int rs = 12, en =

Right:Panel
& [@ rewspoecon O CHOEE QA VE »

328 at 16 MHz

ntialiRanel

Mcu:

arduino_eeprom.ino X ‘

Components

M-S dS-l 6 =

Properties = RamTable

File explarer

v Sources
D- Fixed Volt,
[ clock
=) wave Gen.
-'3- Volt. Source
-_7 Current Source
= Rail.

2 Ground (0 V)

v Switches

= = Push

~” = Switch (all)
{F switch Dip
* Relay (all)
3% KeyPad

~ Passive

%3 Potentiometer
7 Resistor

ﬁ ResistorDip

~{ |- capacitor

=i}~ Eloctrolytic Ca...
<7~ Inductor

> Active

=P} Diode
‘Q’ Volt. Regulator
1> opamp

STV yor N

Send Text:
Received From Micro:

Send Value:

Sent to Micro:

Print:

ASCH | Value

5 uquldcrystal led(rs, on do ds,

6, d7);

void setup()

Led.begin(16, 2);
byte val = 0;

Led. setCursor( 6, 9-);
led.print (*EEP size = *);
1cd. print (EEPROM, hngm()l
delay(2000) ;

//WRITE EEPROM

/*lcd. setCursor(-8,-0-);

-led. prmr('wrnnng EEPROM, . . \n™);
or{-int« j=8; - 1<EEPRON. Iengrhll ivee)

«led. setCursor(®,-1);

»lulf pnnt( \n");
~»_-//de[5y(1&0):

- Left Panel umeet 3aknaaku: KomnoHeHTsl, Tabnuua namaTtn, CBolicTBa 1 GainNoBbIli NPOBOAHUK (B
nocneaHen BepCUKN ecTb He BCe 3aKNaaKm). HUxe Mbl pacCMOTPUM ONUCaHMe BCex NaHenemn.
- Center Panel ans cxembl 1 MHCTPYMEHTOB (4acToTomMep, ocumnnorpad, NPobHUK 1 T.4.).
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- Right Panel ¢ pegaktopom/KomnnaaTopom/oT1aaumnMKoM. ITOT TEKCTOBbIN peaakTop ¢ 6a3osoi
KOAMPOBOYHOM N OTN3A0UYHOM GYHKUMOHANBbHOCTbIO.

Bbl MOXKeTe M3MEHUTb pa3mMep Kaxkaok naHenmn nnum ybpatb eé ans yaobcrea B pabore.

JleBaa naHenb

HauunHan ¢ Bepcuu 0.4.14, neBas naHesib He UMEET 3aK/1aZ oK CBOMCTB M TabauLbl NaMATU. DTN BUOKETbI
OOCTYMHbI M3 KOHTEKCTHOrO MEHI0 4Yepes LWeNYOoK MNpaBoM KAaBUWEN MbIWKU N0 Kakgomy Wus

KOMIMOHEHTOB.

=
=
z

a

¥ Wzmeperue

KarMoHenTEl

p NpoGHkk
Bonermetep
Amnepmerp
m YacroTomep
Ocymnnorpadg
Logic Analizer

¥  Wcrounuku

DAHNOBEIA NPOBOA HWK

TaKToBbIA rexHeparop
Fenepatop.
-:-‘i- WCToUHMK HanpKeHns
-:-j- Hcrounmuk Toka
1|+ Barapes
D— JIMHNA NUTaHkA,
-é- 3emna (0 soneT)

~ MMepexnrouatenn
- = KHonka
= = MNepewniouarenn (Bce)
a} Nepexntovarenn Dip

-
Tt Pene (sce)

sif Uwdposas knasmatypa

MaccHBHbIE 3NEMEHTHI
AKTHEHLIE 3N1EMEHTEI

Bbixogbl

- v w v

MukpokouTponnephl
v loruka
» D NOrvyecKne 3NemMerTbl
b I apudmernra
3 a:E namaTe
b {F wonseprep
¥ T [pyroe (Mornka)
v 1c7a
» S 1cco
» S UssRIC
» = OtherIC
> Keys
3 * Ternary
» E Tools
» Tpadmka
* Apyroe

D‘ MNocToaHHOe HanpaKeHHe.

3aknagka «KomnoHeHTbI»:

3TO CNUCOK AOCTYMHbIX KOMMOHEHTOB ANa Aob6aBneHnn B
cXemy.

OHW OpraHM30BaHbl MO KaTeropuam 1 NOAKaTEropuam,
KOTOpPble OTKPbIBAIOTCA U 3aKPbIBAOTCA C MOMOLLbIO
Ma/ieHbKMX TPeYro/ibHbIX CTPE/IOK /ieBee Ha3BaHuA
KaTeropuu.

OTKpbiBaHMeE/3aKpbIBaHME CMINCKa COXPaHAETCA U
BO306HOBAAETCA NPU CAeayloLWet CeCCUU, TaK YTO BUA,
naHenun 6yaeT Tem e B c/ieyoWmin pas.

MOMKHO CKPbITb OTAEAbHbIE KaTErOPUM MU KOMMNOHEHTbI B
crnncke. Tak Bbl MOMKETE CO34aTb NPOCTOM CMIUCOK
KOMMOHEHTOB, €C/I1 UCMOJb3yeTe TO/bKO HEKOTOpPbIE 13
HUX. Hanpumep, Bbl MOXKeTe co34aTb CMMCOK TONIbKO ANA
NIOTNYECKMX CXEM.

YT106bI cAeNaTh 3TO LWENKHUTE NPaBOM KNaBULLIEA MbILLKK
no ntoboi YacTu cnucka u BbibepuTe «YnpasaeHue
KOMMOHEeHTaMm».

OTKpOETCA BUAKET, rAe Bbl MOXKeTe BblbpaThb, Kakue
KaTeropmm/KOMMNOHEeHTbI 6yayT BUAUMDI.

3TV U3MEHEHMA COXPaHAIOTCA aBTOMATUYECKK, YTObbI B
cneytoLmii pas Bbl BUAENM 3HAKOMYIO KapTUHY.

MprmeyaHue: B OpUrMHaIe Ha caiTe BUZ NMaHean ConpoBOXKAaeTcA BUaeo. Nocmotpure!




LleHTpanbHaa naHenb
éntoe NpocTpaHCTBO LEHTPaNAbHOW MaHenun — 3TO XOJCT cxembl. To ecTb, 0bnacTb, rae co3naértcsa u

CUMYINPYETCA Ballla CXema.

Co3paHue cxem...

KomnoHeHTbI:

MepeTawuTe KOMMOHEHTbI C NeBOM NaHenn (3aknagka «KOMMOHEHTbI») M OCTaBbTe WX Ha
«XOJICTE» CXEMBbI.

LLIENKHWTE NeBOW KNAaBULLEWN MbILIKU MO KOMMNOHEHTAM, YTOObI NEpeMecTUTb UX.

LLlenKHMTe NpaBoi KnaBuLLE MbILUKX MO KOMMAOHEHTaM, YTOObI BbI3BaTb KOHTEKCTHOE MEHIO.

CoeguHeHusn:

Cxema:

MoaseanTe Kypcop K BbIBOAY KOMMOHEHTA UAK APYroMy NPOBOAHMKY ANA Hayaa M 3aBepLleHmnA
coegmHeHuA. Korga Kypcop NpeBpaTmTCca B NepeKpecTme, WENKHUTE NEBOIM KNaBULLEN MbILLKM.
Mposegute coegmMHeHUe K gpyromy BbiBoay. Korga Ha BbiBOAE NOABUTCA NEPEKPeCcTUE, LWENKHUTE
IeBOM KNaBULLEN MbILLIKK, 3aBepLUas CoeanHEHMe.

Koraa Kypcop HaxoAuTCA B LIEHTPE CXeMbl, BpalleHWe KONECMKA MbIWKA yBENMYMBaET Wau
yMeHbLUIaeT BUA.

Koraa Kypcop HaxoAuTcs cnesa OT CXEMbl, BPalleHMe KONECMKA MbIWKN OAHOBPEMEHHO C
M3MeHeHWeM BMAa CABUTaeT CXeMy BMpaBo.

Koraa Kypcop HaxoAmuTca cripasa OT CXeMbl, BPalleHWe KOMECMKA MbILKWM OAHOBPEMEHHO C
M3MeHeHWe BUAa CABUraeT CXeMy B/IEBO.

LLlen4yoK NpaBoit KNaBULWIM MbILLKM Bbi3bIBAET KOHTEKCTHOE MEHIO.

KHOMKa BKAtOYeHMA 3anycKkaeT/ocTaHaBANBaET MOAENNPOBaHME.

KoHTeKCcTHOe MeH1o:

B KOHTEKCTHOM MEHHIO CXeMbl Bbl HANAETE pAs NONE3HbIX GYHKUNIA.

BcTaBUTb: BCTAB/AAET paHee CKONMPOBAHHbIN 06bEKT.

OTMmeHa AeACTBUA: OTMEHsIeT NocaeLHee USMeEHEHMe.

BbINONHUTL NOBTOPHO: BO3BPALLAET NOC/NEAHIO OTMEHY.

MmnopTupoBaTb CXxeMy: OTKPbIBAET AMANOrOBOE OKHO AnA Bbibopa .simu daina (paiin cxembl).
3Ta cxema byAeT MMMNOPTUPOBAHA B TEKYLLYIO CXEMY.

CoxpaHUTb CxeMy KaK M306parkeHune: OTKPbIBAET AMAIOrOBOE OKHO /1 COXPAHEHUA TEKYLLEro
daitna B Buge nsobpaxkerusa (jpg, png, bmp nnm svg dopmarta).

CneuunduKauma matepranos: cO34aET TEKCTOBbIN Galin, cogepiKalmii cneumnduKaymio TekyL e
CXEeMbl.

CBOMCTBaA CXEMblI:

Bbl morkeTe PenaKTUPOBATb HEKOTOPbIE CBOﬁCTBa, OTHOCAWMECA K NOABNEHNIO U NOBEAEHUIO CXEMbI.
UJ,é}'IKHMTe npaBoﬁ KNaBuLLEN MbILIKM Ha CBO60LI,HOM mMecTe CXembl; NoABUTCA MEeHI0, B KOTOPOM MOXHO

Bbl6paTb pasnen «CBowcTBa. Lenyok NIeBOM KNaBMLIWN MbILIKMK MO HEMY BbI3blBA€T NOAB/IEHNE NaAHENN

CBOMCTB CXEMbI.

Speed per (ckopocTb B...), Speed sps (laroB B CEKyHAY): 3a43at0T CKOPOCTb PaboTbl OCHOBHOIO
uMkna. Tak ckopocTb B LWiarax B ceKyHay aonyckaet Default Value: 1.000.000, Max Value:
5



1.000.000, Min Value: 1. Mpu U3MmeHeHUN 3TOro 3HaYEHUA cUMynaLmMA ByaeT NnpoxoauTb bbicTpee
unn mepgneHHee. Hanpumep, npu 3HaYeHUM NO ymon4vaHuio Bbl ByaeTe BUAETb M3MEHEHMUA
KaXkaylo ceKkyHay; npu 3HayeHuu 500.000 3To npouns3onaéTt Kaxkaple 2 cekyHabl. MNonesHas
HACTPOMKa NPy MepNeHHbIX NPOLLEeCccax.

e Simu Step nS: war cumynALNM B HAHOCEKYHAAX.

e lUar OTKAMKA: KOAMYECTBO LIArOB OCHOBHOIMO UMKAA ANA 3anyCcKa PeakTMBHOrO NOAUMKAa.
Default Value: 50, Max Value: 100, Min Value: 1. YmeHblUeHWe 3TOro 3Ha4yeHUs NPUBOAMT K
6onbWen TOYHOCTU MPU  CUMYNAUMM  PEaKTUBHbIX KOMMOHEHTOB M 6onblen 3arpyske
npoueccopa. 3HayeHWe yylwe WU3IMEHUTb AAA MajblX 3HAYEHUN EMKOCTU U UHAYKTUBHOCTU.
Hanpumep, gna 50 Ky, ocunmnnaTopa, UCNOAb3YIOWEro KOHAeHCaTop, Bbl AO/IKHbI 334aTb 3TO
3HauyeHue, Mo KpaHein mepe, HUXKe 10; 3anyck Kaxable 10 waros, yto pasHo 100 Kru,

e HakonneHue Nolin: TOYHOCTb HENMHENHbIX KOMMOHEHTOB. BasoBoe 3HauyeHWe Aonyckaert
HanmeHbLme owmnbkuM. NoLinAcc = 5 o3HauyaeT owmnbKy B +- 1*10e-5. YBeinYeHne 3Toro 3HayeHus
nNpMBOAUT K Bo/blIEN TOYHOCTH, HO 3aMmegnneT moaennposaHue. Default Value: 5, Max Value: 14,
Min Value: 3.

e [oKasaTb CeTKy: NOKa3blBAET UM CKPbIBAEeT CeTKY. C CETKOM CKOPOCTb MOLENMPOBAHNA MOKET
HECKOJIbKO y/ly4LlaTbCA.

e [loKa3aTb NOAOCHI MPOKPYTKU: MOKA3bIBAET MU CKPbIBAET NOJIOChI MPOKPYTKM.

e AHMMauMA: pacuBeyMBaeT coeauHeHusa, oTobpaxkasa uudposBoe cocToaHue (ana UMdpPOBbLIX
cxem). KpacHbl LBET — BbICOKOE COCTOAHME, CMHUN — HU3Koe coCToAHMe. MoXKeT 3ameanatb
MoZAennpoBaHue.

e MacuwrTtab wpudra: macwrTabupyert pasmep wpudrta nHuTepdeica, Hanpumep 1,5 = 150%.

[MpaBada naHenb

Pegaktop-Komnunarop
HauuHan ¢ Bepcum 0.1.5 cywiecTByeT BCTPOEHHbI TEKCTOBbIN PeaaKTop C HEKOTOPbIMU BO3MOMXKHOCTAMM
KoampoBaHus. OH BK/OYaeT B cebs BblAeNeHME KoZa, KOMNUAALMIO, 3arpy3Ky B MUKPOKOHTPONED,
NPUCYTCTBYIOLLMI B cCxeMe, 1 6a30BYI0 OTNAAKY 4158 HEKOTOPbIX KOMNUAATOPOB.

- Arduino:

dannbl 4ONKHBI UMETb paclimpeHme .ino. Cpega Arduino fosKHa BbITb YCTAHOBNAEHA B BalLel cUcTeMe.
Bbl O0MKHbI YKa3aTb NyTb K KomnuaaTopy Arduino. LLLeNKHUTE NpaBoii KNaBuLLIEN MbILWKM Ha 3aKNagKe
OTKPbLITOro AoKYyMeHTa (dain .ino). Mo ymonuyanuio Arduino byaget KomnuanposaTbes Ans naatebl «Unoy.
Bbl MOXKeTe N3MEeHUTb NAaTy B CBOMCTBAX: LLENKHUTE NPABOM KaBMLIEN MbILKM BHYTPU AOKYMEHTA .ino
N OTKPOWTE BUAMKET CBOMUCTB. Bbibepute gocTynHyto naaTty (MnaTa->npaBoe OKOLWKO->CTPEKa BHU3) UK
BblbepuTe «Custom» 1 3aZainTe CBOMCTBO «3aKasHas naaTa».

- Komnunsarop GcBasic:

dannbl 4ONKHbI UMETb paclimpeHnme .gch. Komnunatop GeBasic AonKeH 6bITb YCTaHOB/IEH B BalLei
cucteme. Heobxoammo 3agaTb NyTb K KOMNMAATopy GeBasic Wwenykom npaBon KnaBuLLen MblLLKKU Ha
3aKnagKe OOKYMEHTa.

- Komnunatop Avra Avr asm:

dalinbl 4ONKHBbI UMETb pacluMpeHune .asm. Ans cuctem Linux B Bawel cucteme foKeH ObiTb
YyCTaHOBMIEH KoMNuaaTop avra. OH gocTyneH B 601bLINMHCTBE peno3nTtopmnes ANcTpmnbyTmeos Linux.
Ona cuctem Windows komnuaatop avra nocrasnasetca ¢ SimullDE.

- Komnunarop Gpasm Pic asm:

dalinbl 4ONKHbI UMETb paclumMpeHune .asm. Ans cuctem Linux B Bawel cucteme fonKeH ObiTb
YyCTaHOB/IEH KoMNUAATop gpasm. OH gocTyneH B 60NbLIMHCTBE peno3ntopues AncTpnbyTmeos Linux.
Ona cuctem Windows komnuaaTop gpasm noctasnaetca ¢ SimullDE.
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SimullDE mokeT aBToMmaTUYeCKM onpeaenaTs, AsnseTca au dann asm ana Pic uam Avr
MWKPOKOHTPO1epoB. HEKOTOpbIe CBOMCTBA MOXKHO PegaKTMPOBaTh B BUAMKETE CBOMCTB (LLeSIKHUTe
NnpaBoM KNaBuLLe MbIWKK No pasgeny «CBoncTea»).

- Paamep wpudra: yctaHaBanBaeT pasmep wpudTa (Takke paboTaert ctrl+ u ctrl-), no ymonuanuio 9.

- War Tabynauuun: yctaHaBAMBaET pasmep Tabynaumm, no ymonyaHuio 4.

- Tabynauua npobena: ecnum true, Tabynauum 6yayt npobenamum, ecnm false, To oHn 6yayT Tabynaumamm
(no ymonuanuto false).

- MokKasaTtb npo6enbl: ecnu true, Bbl byaete pasnuyatb nyctoe oT GpakTUYECKUX Npobesos nam
Tabynaumn. Bol yBMAMTE KPOLLEYHbIE TOYKM, NpeacTaBasatolme npodensl,

N KpOLLEYHble CTPesIKK, NpeacTasaatowme Tabynauuto (no ymonyanuto false).

BoT uTO Bbl BUAUTE ¢ «loKasaTb npobenbl» = false:

26

27

28 main:

29

30 count = ReadAD(ANO)
31 'Limit CW travel
32 if count < 75 then
33 count = 75

34 end if

35 'Limit CCW travel
36 if count > 225 then
37 count = 225

38 end if

39 pulseout PORTB.O ,count 10us
40 wait 20 ms

41

42 goto main

43

A 370 c «oKasaTtb Npobenbi» = true: TOUKM — 3TO Npobenbl, a CTpeNKU — Tabynaums.

26

27

28 - ‘main:

29

30 count = ReadAD(ANO)
31 "Limit-CW- travel

32 if count < 75 then
33 count-=-75

34 end if

35 'Limit-CCW- travel
36 if count > 225 then
37 count -=-225

38 end if

39 pulseout PORTB.O ,count 10us
40 wait 20 ms

42 goto main



OﬁpaTMTe BHMMaHUE, 4YTO €CTb HEKOTOpPbIE Ta6yﬂFILI,VIVI, O KOTOpPbIX Bbl, BEPOATHO, HE 3HAJ/IXK, YTO OHU TaM

6blnn.

Ecnun ana Tekyero Tmna ¢pannos AOCTyNeH KOMNUAATOP, Bbl YBUAUTE AOMNOJHUTENIbHOE CBOWCTBO, YTOObI
YBUAETb MW 334aTb NYTb K KOMMUAATOPY BPYUHYIO.

Blink.ino B
" Mran 3HaueHne e
v Editor
Pazmep wpndTa 13
W 6 4 Bbl TaKke moxeTe 3a4aTb NYyTb K KOMNUNATOPY, Bb|6paB nanky B
ar TaBynauun N . .
T | AManorosom okHe ¢aiina. Ytobbl yctaHOBUTL Arduino nam GeBasic
abynauwa npobena.,. false
Mokasars npoenst  false Path, cHauyana oTtkpoiTe dain .ino nnn .geb, 3atem WenkHUTe NpaBoi
¥ Arduino Compiler/Deb... KNaBULLEN MbILLIKKU Ha 3aK/N1agKke AOKYMeHTa U Bbl6epMTe « nyTb K
¥npasnatowan cxema  false KOMMUNATOPY».
MyTe k komnunatopy  C:/Program Files...
fnara Une MosBUTCA AnanoroBoe okHo daiina, HeobXoAMMO BbIOPATb KOPHEBYHO
3akasHan nnata - . .
nanky arduino nnu yctaHoBKy GcBasic. He nepexoguTe B nanky,
Mo help available
NPOCTO Ha*XMuUTe O4AUNH pa3 Ha Hee, yTObbI Bbl6paTb, 3aTeM HaXXMmuTte
«BbibpaTb, Choose»; Tenepb Bbl MOXKeTe paboTaTb ¢
| Komnunatopamu.
I
| SimullDE-0.1.5 - 4+ X
£ ¥ Meters OO0 B [0rasceccor IO B N et Comet Pt
g p Probe
g pullup disconnect.ino X
£ Voltimeter
w Amperit ™ sglect Arduino toolchain ...ory, version 1.8.0 and up - + X
v ¥ Sources - S -
:2 D- —— Look in M momeluse v ) O 0 B [ j]
'.'>: - omput Name v Size Type -
a @.- Clock ol R M Archivos Folder
<% Volt. So F Loer B Arguino Folder
: Aok —
; D- - M Descargas 1PUT V‘JLL:,W‘z
4 2 Ground ¥ Oocumentos IPUT_PULLUP)
& v Switches : -71~.w.;|p‘-:’1 :.::j;:
«” = Switch = WTPUT) ;
- — fo
- = Push - A fo
e n fo
oty Relay SI t : - Eo ot
v Passive s > !
t Potentic Directory arduine-1.8.3 Choose ; ’
< Resistor Files of type Cancel :
x Resistor—. = '3 =
-"- Capacitor
<Y~ Inductor
¥ Active
“P}= Dicde
i>- OpAmp
and =

dnemeHTbl ynpas

rFs

a0 A v E

JIEHNA CNheBa

-

Hanpaso:
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- MocnepHue ¢aiinbl: OTKPLIBAETCA CNUCOK NocneaHUX Gannos.

- HoBblid ¢aiin: cosgaeT HOBbINM nycTon dai.

- OTKpbITb pain: nosBAAETCA AMANOrOBOE OKHO NPOBOAHMKA, YTOObI OTKPbITL dalin.

- CoXpaHUTb pann: CoOXpaHUTb TEKYLMIA dan.

- CoxpaHuTb ¢daiin Kak: NoABNAETCA AMANOrOBOE OKHO NPOBOAHMKA A1A COXPaHEHUA TekyLwero daina.
- Haiitn n 3ameHuUTb: NOABNAETCA AMANOrOBOE OKHO AN NOUCKA MM 3aMeHbl CTPOK B TeKyLem daine.
- Komnuauposartb: ecniv Tun danna nogaeprknsaerca, oH byaet cCKomnuanposaH. Bbl yBuaute
BbIXOAHbIE AaHHble KOMMUAATOPA B HAXKHEN NAHENM.

- 3arpy3uTb: 3arpy»KaeT NPoLIMBKY, COOTBETCTBYHOLLYIO TeKywemy dainy, 8 MCU, npucyTcTBYHOLNIA HA
cxeme.

- OTnapKa: 3anyck ceaHca OTAAAKM.

Takum 06pasom, Bbl MOXKETe OTKPbITb Gpait naM co3gaTth HOBbIN $alin U HanucaTb CBOO NPOrpammy.

KomnunaTtop untaeT paiin c Ballero AMcKa, No3TOMY NPU HaxKaTUM KHOMKU KOMAUAALMK TERYLWMIA dalin
6yL.eT COXpaHeH Ha AMCK, @ 3aTeM CKOMMNUANPOBAH.

ObpaTtute BHUMaAHKUE, YTO COXPaAHAETCA TO/IbKO OCHOBHOM ¢alifl, ecnin y Bac ecTb Kog, B ApYrux
BK/HOUYEHHbIX paitnax, Bbl LOMKHbI COXPAHUTb UX Nepes KOMNUAAUMEeNn.
Mpy KOMNUNALMKN BCE BbIXOAHbIE AAaHHbIE NpoLecca KOMNUAALMK ByayT NOKasaHbl B HUXKHEN NaHenu.

Ecan Komnunauma He yaanach, nossutca coobuweHne ERROR 1 3HaK CTPENKM YKaXKeT Ha CTPOKY, B
KoTopom bblsila 06HapyKeHa olWnbKa:

A SimullDE-0.1.5 =TT
+ 2 X X =

6o QA v@ »

Uno.Inputs Pullup.ino X

1 const int ledl=8, led2=9, led3=10, buttonl=5, button2=6, button3=7;
2 boolean ledStatel-LOW, ledState2-LOW, ledState3-LOW:

3

4 void setup(){

5 pinMode(ledl, OUTPUT);

6 pinMode(buttonl, INPUT PULLUP);
4 pinMode(led2, OUTPUT).:

8 pinMode(button2, INPUT PULLUP):
9 pinMode(led3, OUTPUT);

10

3 | pinMode(button3, INPUT PULLUP):

12 dtjdannjad;
€23 void loop(){
1 if(digitalRead(
15 ledStatel -
16 digitalwrite

1)==LOW){
Statel;
ledl, ledStatel):

18 while(digitalRead(buttonl)~~LOW):

21 af(digitalRead(button2)=~L0W){
22 LledState2 = State2;

23 digitalWwrite(led2, leaState2): -

KaK To/IbKO Nporpamma CKOMMNUANPYETCS, Bbl MOXKeTe 3arpy3mnTb ee B MCU, KOTOpbIi ecTb B Cxeme,
3aTeM 3anuTaTb CXemy (KHOMKa BK/IOYEHNA) U MOAEeANPOBaTh ee 06blUHbIM 06pasom.



Bbl moxkeTe HabatoaaTb 3a peructpamu Mcu 1 nepemeHHbIMM NPorpammbl B Buaxete « MoHutTop Mcu»
(WenkHUTe NpaBoit KNaBULLIE MbILKK NO MUKPOKOHTPONNEpY, Bbibepute pasaen «Open Mcu
Monitor»).

Ecnu pernctp nam nepemeHHasa HanaeHa, Bbl yBUAMUTE, YTO AECATUYHDLIA afpec eCcTb B CAMOM J1IEBOM
cTonbue, 4yTb Nesee UMeHU. Ecim uma He HalaeHo, aapec byaeT unTatbca Kak 0, U Bbl He yBUAUTE
HMKAKOro 3Ha4YeHus.

) SimullDE-0.4.15-SR7 - New Circuit* - + x
> Sea t S S S et ‘ s pest 800 2 oA S =
i ' B2O0006 Q@ rwsww O BOoOOE QA VvE »
& 7 Meters 3 . . Artuasa tvo-3
g Time: COL0G4 10000 Maw: abmegadls at 16 Motz - s X
& LO prove
(7] vettimeter T -
£ @ Amperimeter
K] pasg 12¢_ADOR
:
* ':) COMAND - Oxte
= PC o aureen DATA oxto
v | STATUS 1 i sy Wi E 9 tdefine LCD_CLEARDISPLAY 001
28 Sdefine LCD_RETURNHORE [
raciabl e {F Main Meu LCO_ENTRYMODESET 084
variables RAM  EEPROM  Flash & g i
% Load firmware LCO_CURSORSHIFT ox10
esceat - r - paxgpe Stactems g
. Reg. Type Dec Value LCO_FUNCTIONSET o2
:,: 9 ¥ > Reload firmware Lo oxto
prrsmses @ Load EEPROM data w -
rewsas » sorm “ PR
aoognd 2 M '3 w oxl0
parem ) % . oate 0380 Save EEPROM data oob
o | Open Mcy Monitor. S —
ey - ,
wrc w poerc - . 0oon tose O Open Serial Monitor. 0 ot
ory e
o » I - o oo oo © Open Serial Port
v " —_ ot
" T) Copy ctrlic 0100
o 0102
- X Remove Del oxtt
e @ Prooert [T
e BITOpaIeS oo v
s : N
216 ~ Rotate CW -
s = = & Rotate COW
vl = - M ¢ Rotate 180
v Resistors «» Horizontal Flip
> Reviater +
i Vertical Flip
() resistecoin
- - A ~ -

Penaktop-OTnagumk
[na 3anycka pexnuma oTNaAKuN HYXKHO npeaBapuTeibHO yoeamTbea, YTo UCXOAHbIN dalin yKe
CKOMMNUAMPOBAH U NPOBEPEH, YTO OH HE COAEPKUT OWMBOK. B cxeme fonKeH BbiTb MUKPOKOHTpOANEP,
COOTBETCTBYHOLMI LLeSIEBOMY B UCXO4HOM TEKCTE NPOrpPaMmbl.

3aTeM Bbl MOXeTe HaxaTb KHOMKy «OTnagKa» 1, eciu Bce byaet npaBuabHO, ByaeT 3anyLLeH pexsum
OTNAAKMW.

CoobLieHne B HUXKHEN NaHeAn NOATBEPAUT, NPABUIbHO /N 3aNyLLEH PEXUM OTNAAKM, @ 3HAYOK
CTPE/IKN» YKAXKET Ha NePBYIO CTPOKY KOAA: KHOMKA NUTaHUA U3MEHWUTCA Ha CUHWI, YKa3blBas, YTo
OTNaA4MK B3A1 NOA KOHTPO/Ib MOAEIMPOBAHMNE CXEMBI.
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]
]
]
»

Mo ymonyaHuio moaenmpoBaHue cxembl ByaeT BbINONHATLCA C HOPMaibHOM CKOPOCTbLIO, B TO BPEMSA KaK
BbinosiHeHne MCU 6yaeT KOHTPOAIMPOBATbLCA Waramm OTaag4mKa.

HaumHana ¢ 0.2.9 cywiectByeT BO3MOMXKHOCTb « CUHXPOHU3AUUM» MOAENNPOBAHNA CXEM C BbINOJHEHMEM
OT/1aduMKa.

HoBoe B nocneayoumx Bepcmax
HauunHan c Bepcmm 0.2.9 cyuwiecTByeT BO3MOXKHOCTb «CUHXPOHU3ALMNY» MOAEIMPOBAHMA CXEM C
BbINOJIHEHWEM OT/IaguMKa. LLeNKHUTE AOKYMEHT pefakTopa, KOTOPbLIN Bbl XOTUTE OTAAANTb, U
nepenanTe Ha BKIaZKy CBOMUCTB.

B pasgene KomnuaaTopa Bbl yBUAMTE CBOMCTBO «YNPaBAAIOLLAA CXeMa», KOTOpoe Bbl MOXKeTe
YCTaHOBWTb B 3HauYeHue true nau false (BbI6Op M3 cNMcKa Nocae ABOMHOIO LWeAYKa IeBOI Knasuwen
MbIWKK!).

Mo ymon4aHuIo CBOMCTBO MMeeT 3HadeHue false, nosTomy mozennpoBaHme cxembl ByAeT BbINOAHATLCA C
HOPMaJIbHOM CKOPOCTbIO, B TO BPeMs KaK BbliNoaHeHNe MCU 6yaeT KOHTPO/IMPOBATLCA Waramm
OT/IafuMKa.

370 3KBMBAIEHTHO 3anycky MCU B peanbHO cxeme, HO C BbINMOJIHEHWEM NPOLUMBKM, KOTOpOE
KOHTpoanpyeTtca nHtepdericom JTAG nan aHaNOrMYHbIM.

Ho sToro cnocoba Heg0CTaTOYHO, YTOObI HabOAATb HEKOTOPbIE XaPaKTEPUCTUKM UM OCOBEHHOCTHU
BalLlen NPOLLUMNBKM.

Hanpumep, ocumnnorpad, NpUKpPenIeHHbI K mcu ouput, KOTOPbI reHepupyeT BOJIHY, He ByaeT
«BUAETb» 3TY BOJIHY UM HE CMOMKET CYMTbIBATb €€ YacToTy.

Mnu, Hanpumep, cepeoaBuraTens He byaeT BeCcTu cebs NpaBuAbHO NPU U3MeHeHUn YacToT. Koraa
OTNa4YMKOM ABAsAeTCA «YNpaBaawowasn cxema» (Ynpasasaowan cxema=true), MoaenpoBaHNE CXEMbI
6YAET BbINONHATLCA CUHXPOHHO C BbIMOJIHEHWEM OTNAAYMKA, TO €CTb: CXema ByAeT BbIMOSHATL TO/IbKO
TOYHOE KO/IMYECTBO LLAros, KOTOpble OHa ByAET BbIMOAHATL NPM 06bIMHOM MOAEANPOBAHUN ANA
Kak4oro Lara oT/1ag4unKa, 3aTem oHa byeT ocTaHaBAMBaTbLCA 40 TeX NOpP, NMOKa He ByAeT BbINOAHEH
APYroit war otaagymKa.

Takum obpasom, Nto6oit sneMeHT B Lenu byaeTt «BUAETb» U3MeHeHUs BbiIBogos MCU B HyKHOe Bpems u
BECTU cebs KaK Npu 06bIYHOM MOAEMPOBAHUN CXEMDI.
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Ho Y 3TOro MeToda €CTb CBOU HEAOCTATKU: TaK B C/ly4ae MuUrakowero ceetogmnoa, Koraa Bbixos
NPUHUMAET BbICOKOE COCTOAHWME, CBETOAMNOA HEe BKNKOYaeTCA HemMea/1IeHHO, YTO BbIrNAAUT HEMNPaBWU/IbHO,
HO B AEVICTBMTeﬂbHOCTM npaBuUIbHO, MOTOMY YTO MOAENTNPOBAHNE CXEMbI «3aBUCHET»; NPOCTO nocne
TOro, KaK BbIX04, CTaHET BbICOKMM, B 3TO MFTHOBEHWE Yepe3 cBeToanoa He NPpoxXoauT TOK.

Ecnu Bbl NOMECTUTE 30HA, Ha 3TOT BbIXOA, Bbl YBUAMTE, UTO HaNpPAXKEHUNE Y¥Ke N3MEHUIOCh Ha BbICOKOE,
HO CBETOAMOS, BCE ellle MedJ/INT, MOTOMY YTO MOE/IMPOBaHME CXeMbI «3aCTbl/IO» TO/IbKO Ha 3TOM 3Tare.

Pepaktop-OTnag4uk (NpodonskeHue)
O6paTMTe BHMUMaHWMe, 4YTO BUA, MHCTPYMEHTaﬂbHOﬁ naHeNn NSMeHUNNCA: BMECTO MKOHOK OTKPbITb d)aﬁn,
COXPAHWUTb U T.4. TENepb NOABUACA HOBbI HABOP AOCTYNHbIX 3/IEMEHTOB YNpas/ieHUA. Ha pucyHke cnesa
Hanpaso:

> M C =n

- LLlar: 3anycTUTb 04HY CTPOKY MCXOAHOTO KoAa.

- NepeiiT! K TOUKe OCTAHOBA: 3aMyCK A0 C/leAyoLLel TOYKM OCTaHOBa.

- Naysa: octaHaB/AMBaeT 3anyLeHHbIA npoLecc.

- C6poc: nepesarpysKka Aa 3anycKa Nnporpammoi.

- OCTaHOBUTb OTAALQUMNK: OCTAaHABNMBAET OT/IaA4MK U BO3BPALLAETCA B PEXKUM PeaaKTUPOBaHUA.

O6paTnTte BHMMaHMUe, 4yTo «lay3a» ocTaHaB/AMBAET 3anyLLEHHbI NPOLLECC, HO OCTA&TCA PEXKMM OTNAAKM,
a «OCTaHOBUTb OTNAAHYMK» PaKTUYECKM OCTaHaBAMBAET OTNIaA4MK U BO3BPALLAET BCE B PEXUM
peaakTMpoBaHus.

B pexxnme oTnagKku Bbl MOXKeTe 3anyCTuTb CBOM KO/, war 3a warom, naimn Bbl MOXKeTe AO6aBMTb TOYKHM
OCTaHOBa, A4 3TOro:

- LLlenKHUTe NpaBoOi KNaBMULLEN MbILLKM MO HOMEPY CTPOKM, HA KOTOPYHO Bbl XOTUTE A06aBUTb TOUKY
OCTaHOBa.
- Boibepute «[J06aBUTb TOUKY OCTAHOBa» UK «YAaNNTb TOYKY OCTAHOBa».

Ha BbIGpaHHOM CTPOKe NOABUTCA XKEeNTbI KBagpaT. A Bbl MorKeTe «[lepeliTh K TO4Ke OCTaHOBa», U
CTPenKa nepenaeT K ToUKe OCTaHOBaA (ecnu oHa AOCTYyNHA) UAK NPOAOKUT paboTaTb 40 TeX NOP, NOKa
TOYKa OCTaHOBa He byAeT AOCTUTHYTa.
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SimuliDE-0.2.9 -

sl Speed: 99 %

New Circuit*

O >

ne .

OTNaaumK YCTaHOBUT AN MUKPOKOHTpoanepa MHZ 3HaueHue 0, a npeablayliee 3HaYeHne
BOCCTAHOBMTCA NOC/IE 3aKPbITUA OTAaguMKa.

MNMosTomy 06A3aTeNbHO OCTAaHOBUTE OTNAAYMK NOCNE 3aBEPLUEHMA CeaHCa OTAALKM.
Bbl no-npeskHeMy moxkeTe HabatoaaTb 3a peructpamm n nepemeHHbimm MCU B Tabamue 3aknagku Ram

(Mcu Monitor).

byayt O6Hapy)KEHbI TONbKO rnobanbHble nepemeHHble. [locne 3aBeplieHNA ceaHca OTIagKu
HEO6XO,£1,MMO OCTAHOBWTb €0 M BbINTU U3 peXnma oTnaaKku.

KOMMOHEeHTHI

Resistor-2
Wnas
i Resistor-2
itemtype

Waentudmkatop

MokazaTe nAEHTHDN...

ConpoTtuenenune

EguHMLa n3mepeHna

MNokazate CONPOTKUE...

Resistor:

3HaqEHNE

Resistor
Resistor-2
false
100

0

true

MHorne KOMNOHEHTbI NPOCTbl B UICMNON1b30BaHUN — NepeTalnTe nx
B CXemy 1 npu HGO6XO,CI,MMOCTM N3MeHUTe 3Ha4dyeHune.

3HayeHus 1 KoHbUrypaLuma AocTynHa B pasgene «CBoONCTBa»
KOMMOHEHTa.

Y106bI NepenTn K sToMy pasaeny, LWENKHUTE NPaBOM KlaBuLLen
MbILIKMW MO KOMMNOHEHTY 1 BbibepuTe pasaen «CBoicTBa» B
BbINa4aloLWem MeH!O.

Ectb oBa CBOWCTBa, npucywme sCem KOMMNOHEHTaM:

id — 310 UM#A (MaeHTUdMKaATOpP), NOKa3aHHOE Ha CXeMe, OHO MOXKeT
6bITb 106LIM NO BallleMy YCMOTPEHMUIO.

Show id — noKasaTb uan ckpbITb id Ha cxeme...

Kaxablh TN KOMMNOHEHTA MMeeT cObCTBEHHbIN Habop CBOMCTB,
yTobbI PEeAaKTUPOBaThL 3HaYEHMA A0CTaTOYHO ABOMHOrO LEeNYKa
no 3HayeHuIo 418 BbIbopa M3 CNMCKa MKW BBOAA 3HAUYEHMA.
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HekoTopble 3Ha4yeHuMA 3aBUCAT OT eAUHUL, U3MEPEHUA; HAaNPUMEP, Y Pe3ncTopa 3HayeHune
conpoTmueaeHus byaeTt meHaTbes Ha kQ, ecaun 3HayeHMe 6onblie (pasHo) 1000, nam Ha mQ, ecam oHO
MmeHblue (paBHo) 0,001. 3To MoXKeT HEMHOro 6ecrnoKouTb NeEPBOE BPEMS.

Jlornyeckme KOMMNOHEHTHI

BONBLWMHCTBO IOTMYECKUX KOMMOHEHTOB MMEET ObLLYHO rpynny CBOMCTB ANA HACTPOMKN BXOAHbIX U
BbIXOAHbIX XapaKTEPUCTMK. Bbl MOXKeTe yBUAETb/OTPEAaKTMPOBaATb 3T CBOMCTBA — LWENKHUTE NPaBoi
KNaBMULIEN MbILWKM Ha KOMMOHEHTE U Bbibepute «CBOMCTBAY B BbINaAaloLLEM MEHHO.

MomMmo TUNMYHbBIX cBOUCTB « NaeHTUPUKaTop» U «loKa3aTb naeHTudmnKaTop», obLmx ana Bcex
KOMMNOHEHTOB, eCTb HECKOJ/IbKO CBOMCTB, KacatloLLMXCA BXOA0B M BbIXOA0B IOMMYECKUX KOMIMOHEHTOB
obLero HasHayeHus:

Xor Gate-334 n

Wnan 3HaueHNE

v Xor Gate-334 e BxoaHoe HanpsA)eHue JNlormyecKom eauHuubl: MMHMMaJIbHOE

itemtype Xor Gate BXOAHOE HanpAXKeHWe, KOTOPoe CYNTAETCA BbICOKMM
Waenrudurarop Hor Gate-334 COCTOsIHMEM (BbICOKUIA nopor).

Moxazats naexTuu... false e BxoaHoe HanpAXXeHue NOrMYeCcKoro HyNA: MakCUManbHoe
Broanoe Hanpixen... 2.3 BXOJHOE HaMpAXKeHne, KOTOpOoe CYMTAETCA HU3KUM

BxogHoe HanpaweH... 25

COCTOAHUEM (HU3KMIA nopor).

Bxogawmia nmneganc  Te+14
o BXOAHOVI mmnepaHc: BXogHoe conpoTnuBaeHme.

BerxogHoe Hanpaxe., 3

Buixoaroe Hanpmke... 0 e BbIXxogHOE HanNPAXEeHNe NOrUYECKon eaNHULbI: BbIXOAHOE
Bbrogawmii nmnega... 40 - HanpAaXxXeHune anAa BbICOKOro COCTtoAHuUA.
XOR Gate (Snenent hacmonarowes WA 3 e BbIxogHoe HanpAXeHue N0rMYeckoro HynA: BbixogHoe
HacTpaneaemsii snemeHT “oknioqatowee MIA™ HanpAMKeHne 419 HU3KOro COCTOAHMA.

HacTpoitku:
MokazaTe aeHTMdKMKaTOP: "True False™ -
EKTHOUHTE [BEIKMOUMTE 0B0SHAYEHUE SNEMEHTE

L BbIXOAFlI.IJ,VIﬁ mmnepaHc: BbiIxoagHoe COnpoTmuBIEHUE.

BXDAHOE HAMPSRKEHWE NOrMYECKDN 1:
MHHMMaNEHOE BX0OHOE Hanmps#eHne nor, 1, B

BxoaHoe HanpseHre noriueckoro O:
MEKCUMENEHOE BXOAHOE HanpsweHue nor, 0, B -

Pepaktnpysa atn CBOWCTBA, Bbl MOXKeTe «KUMUTUNPOBATL» Pa3INYHbIE NOTUYECKNE CeMeﬁCTBa/TEXHOI'IOI'MVI.

Tak, Hanpumep, Bam A Bxo[oB Tpurrepa LLmntra moxeTt I'IOTpE'GOBaTbCFI YCTaHOBWUTb XeJ1laemble
BXOAHblE HaNpPAXeEHNA: 3 B 414 BbICOKOTO nopora u 2 B ana HU3Koro nopora Cpa6aTbIBaHMFI. Mnu Bbl
MOXXeTe HaCTpOouTb BXOOAHOE U BbIXOAHOE CONPOTUBNIEHUE, 4YTOObI NONIly4YnTb pa3/iniyHble
XapPaKTePUCTUKHN.

[lna Ka)kgoro TMna KOMMOHEHTOB eCTb U Apyr1e A0MNO/HUTENbHbIE CBOMCTBA. [laBaiiTe NOCMOTPUM Ha
XapaKTePUCTUKM KaXKA0ro I0rMYecKoro KOMNOHeHTa.

- Jlornyeckunit BeHTUNb:

. MHBepTMpOBaHHbII\;IZ ABNIAETCA /1N BbIXO4 MHBEPTUPOBAH NN HET.
. OTKprTbIﬁ KONINEKTOP: BbIX04 BbICOKOIo COCTOAHMA — BbICOKOE conpoTusieHuUe.
. Konuuyectso BXo[0B: KOANYECTBO BXOA0B OT 3aTBOpa (ECI'IVI FlpI/IMeHI/IMO).

Ha nepsbiit B3rnsg Kaxetcs, 4to SimullDE He nmeeT nHsepTopHbix, NAND, NOR, NXOR BeHTMnen. Ho
OHM Ha CAaMOM feJie eCcTb; BCE, YTO BaM HY}KHO CAeNaTb, 3TO YCTaHOBUTb « MIHBEPTUPOBAHHbLINY Ha «true»
(cnMcoK oTKpbiBaeTCA ABOMHbIM LLLENYKOM /IEBOI KNAaBULLIWU MbILLKMK B NoJie onpeaeneHual).
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ran 3HaueHne

BxoaHoe HanpaxeH., 2,5
BxoaHoe HanpaxeH., 2,5
Bxogawmi nmneganc  le+14
BexogHoe Hanpasxe., 3
Bexognoe Hanpaxe.,., 0
Bemogawmi nmneaa... 40
MHBEPTMPOBAHHBIRA true
TrepeiTeii kennekTop false

Konwuecteo exogoe 4

OM &

BrIXOAHOE HANPAKEHME NOTMYECO 1! BeINOAHDE
HanpsxeHwe nor. 1, B

BeixoaHoe HanpseHue norvdeckoro 0:
BhX0gHoe HanpsekeHwe nor. 0, B

Brixo4AWKA MMNEAAHC: BoIXDAHOE
ConpoTUBneHe, Cn

MHBEpTHPOBaHHEI: "Truge” - MHBEPCHEIA BoiXoa,
"False” - npamoil Bexoa

Bydep vmeeT AOMNONHUTENBHYIO ONUMIO:
e TpeTbe COCTOAHME: NOAK/IIOYAET UM OTKAIOUYAET BbIXOA.

Mpy aKTUBaALMKM NOSABUTCA AOMNONHUTENbHbIN BbIBOA, BK/IOUYEHWUA. ITOT KOHTAKT KOHTPO/IMPYET, ABAAETCA
JI BbIXOZ4, BbICOKMM MMMEZAaHCOM WM HET, KOTZa 3TOT KOHTAKT B BbICOKOM COCTOSIHUM, BbIXOZ, - BbICOKOE
CONpPOTMBAEHWNE, KOTAA B HU3KOM, OH AeNCTBYeT Kak 0bbluHbIM 6ydep.

- lUnHbI:

Mpn MCNONBb30BaHUM HECKONbKUX NapanienbHbIX TMHUI MHOTAa NONE3HO FPynnMpoBaTh UX B LUMHAX.
SimullDE npeaocTaBaaeT KOMMNOHEHT AN 3TOrO.

CsolicTBa:

- PaspagHocTb 6UT: 3aaaliTe KOIMYECTBO OUTOB LLNHBbI.
- CTapToBbI/ 6UT: yCTaHOBUTE Ha4a ibHbIl BUT, OCTaNbHble 6MTbI ByAyT NPOHYMepOoBaHbl OT 3TOrO.

JINHUM WINH NOKa3aHbl TO/WE, Yem 0bbIYHblE JINHUN, N Bbl HE MOXXeTe NOAKNHYUTb 0ObIYHbIE INHUM K
WwnHe.
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SimuliDE-0.2.8 - 8bit ALU.simu
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MUKPOKOHTPONIEPDI
SimullDE noagep»kMBaeT MoAeMPOBaHNE MUKPOKOHTpoAnepoB Pic, Avr u mogyns Arduino.

CaM MWKPOKOHTPONIEP MOLENUPYETCA BHEWHUMMN CUMYNATOPAMU:

- MopgenuposaHue AVR npepoctasneHo simavr: https://github.com/buserror/simavr

- MopgenuposaHue PIC npegocrasneHo GpSim: http://gpsim.sourceforge.net/

ba3oBoe 1MCno/sib30BaHMeE:

YT106bI BLINOAHUTL MOAENNPOBAHNE MUKPOKOHTPO/IEPA, NPOCTO BbibEpUTE MUKPOKOHTPOAED,
KOTOPbIM BaM Hy»KeH, U fobaBbTe Ha paboyee nosie, a 3aTem NOCTPONTE cxemy, Heobxoaumyto ans
TECTMPOBAHMA BaLEro ycTpoicTea. Koraa cxema 6yaeT rotoBa, LWeAKHUTE NPaBoi KNaBuLWen MblLLKK No
MUKPOKOHTPONEPY U Bbibepute «3arpy3nTb NpowmnBKy». Boibepute HEX-dain ana sarpysku 8
MMKPOKOHTponnep. Ecnm coobueHne o6 owmbKe He oTobparkaeTcs, 3TO 03HAYaeT, YTO NPOLLMBKa Oblna
NpaBUAbHO 3arpyKeHa.

YT06bl YCTAHOBUTH TAKTOBYIO YacTOTY MUKPOKOHTPO/IEpa:

- BoibepuTe ero.
- LLLENKHUTE NpaBoOM KNaBULLEN MbILLIKK, @ U3 BbiNagatowwero meHto Bbibepute «CBOMCTBA».
- YctaHoBUTe cBOMCTBO «MILL» B HY*KHOE 3Ha4YeHME B MerarepLax.

1o yMON4YaHUIO TaKTOBAA YacToTa ycTaHoBneHa B 20 My ana Pic-koHTponnepos 1 16 MI'y, ana Avr n
Arduino.

Terlepb Bbl rOTOBbI BKZTKOYUTb MOAENNPOBaHNE N YBUOETb CUMYNALAIO.
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https://github.com/buserror/simavr
http://gpsim.sourceforge.net/
https://1.bp.blogspot.com/-O4oYqOJff78/WzVTjIaJhQI/AAAAAAAABCY/OW9o911IunYyRnBcWfJ5q5PH6M0P_gT0gCLcBGAs/s1600/bus.png

e

RamTable Components

Properties

L |

Sources
[} Fixed Volt.

o clock

&l

= = Vaolt. Source

[ mail

"lr' Ground (0 V)
Switches

- Switch

= = Push

Passive

.é. Paotentiometer

= Resistor
oy RESiStOrDip

SimullDE-0.0.4 - glcdB544 pl8f2550.simu
[ B O B2 @ Real Speed: 0 %

pic 1812550

PodB544-1

PedES44-2

Load fimyware

= Relaad firmwarne

. 5 open Serial Moniter

—"— Capacitor bd Close Seral Monitor
<5~ Inductor B Open Serial Port.
=P} Diode B Close Senal Port
* Active D) copy
f;:-— OpAmp ¥ Remove
* Qutputs # Rotate CW
A Pprobe = Rotate COW
== Led C Hotate 180
% LedBar &> Horizontal Flip
H 7segment T vertical Flip
1 Hdaa7s0 x

MpOCMOTP PEerncTpoB 1 NepemeHHbIX:
Bo Bpema pa6OTbI NPOLWNBKKN Bbl MOXKETE Ha6!1l0ﬂ,aTb 3a PErMCTPamMn U nepemeHHbIMU:

- LLénKH1TE NpaBoi KNaBuLIEN MbILLKK MO MUKPOKOHTPONEPY, BbibepuTe pasgen «Open Mcu Monitor»
N WENKHUTE NeBOM KNaBMLIEN MbILWKM NO HEMY.
- B noABMBLLIEMCA OKHe Ha 3aKnaaKe «Variables» BBeguTe (B BEpXHEM pernctpe) MMa permcrpa.

Bbl yBUAMTE perncTpoBble 3HAa4YeHUA B AeCATUYHOM U ABOUYHOM BUAE B NOAAX «JecATuyHoe» n

«3HayeHue». Ecnun BBeCTU UMSA perncTpa, agpec byaet oTobpaskaTbCa B 1EBOM MN0J1E TONbKO A8 YTeHUA
B BUAE AECATUYHOrO 3HaYeHuA.
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https://4.bp.blogspot.com/-nWZw9FuElZo/WTR7k7baNtI/AAAAAAAAAzY/tZj9453mtu0YVjC3ZczmtHH0WNDLN167QCLcB/s1600/load_firm.png

Z) pic16f628a-340 ? X
PC © 0x0000

STATUS I. R. R. TO PP Z DC C

Variables RAM

EEREL Flash

PCON =
PIE1

PIR1
PORTA -
PORTE

PR2 i . il el
RCREG _— _— N P
RCSTA

SPERG i “1 ¥ OuncTuTe BRIBpaHHOE
STATUS _——
T1CON X Ouuctute TaBauwy
TZCON -
TMRO 1
TMR1H [ CoxpanuTe Varset
TMR1L == . i il
TMRZ

TRISA

TRISB == -— === |===
TXREG

TVETA

Tun ATHYE  3HaYeHue -~

ug o] 0000 0O0O

PerncTp
PORTA

(%) 3arpysuts VarSet

MOHO COXpPaHUTb CNMUCOK PErNCTPOB, KOTOPbIE Bbl NPOCMaTpuBaeTe, YTOB6bI Bbl MOT/IN CHOBA OTKpPbITb
€ro B Apyrom ceaHce BMecCTO TOrO, yTOObI BBOAUTb BCe€ CHOBaA:

- LLlenkHuTe npaBon KnaBuLLen MblLLKKU B lo6om none (Kpome nons «Pernctp») okHa HabatoaeHus.
- Boibepute «3arpysutb VarSet» nnm «CoxpaHutb VarSet», To ecTb, 3arpy3uTb UM COXPaHUTb Habop
nepemeHHbIX (Mcnonb3yeTcsa paclmpeHue .vst).

- NoasunTCA Ananorosoe OKHO 3arpyska uam CoxpaHeHue.

- BoibepuTe varset, KOTOPbIN Bbl XOTUTE 3arpy3unTb, Uau BBeauTe UMA daina varset 4na coxpaHeHus.

g SimullDE-0.0.4 - 75eg_Counter mega328p.simu - 4+ ¥
n Reg. Dec P ---- = . e w - .
'] loadWarset Heal Speec: 0 %
§ 37 |PORTB 0 )0 & (e
| ¥ saveVarSet |
EL 36 |DDRB T — '
=}
Hjio |PORTC 0 l :] Save VarSet - 4+ ¥
n 33 DDRC o
g 23 PORTD 0- Look in: E,fhu:m-_n'l|-.t-..._[1|rgn3?3p - = Q E“ﬂ E E
E 4 DDRD o E Computer || Name - zlze Iype
70 | TCNTO o B user
- |
.% 178 | TCNT2 o
5 |
- —
(=]
& o 110
o 120
o (130 0 i b
— __-. File name: .??;eg_(:-::unter_rf.ega-.i').‘ip..vml “ Save -
124) ADMUX D. Files of type: | Varsers (* vst) - Cancel
B4 |MCUSR o
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|_|OC/'Ie,£I,OBaTe}'I bHAaA KOMMYHWKaL A
- MoHuUTOpUHr uart:

Bbl MOXeTe KOHTPO/IMPOBATb NEPBbIA BCTPOEHHbIN MOAYAb NOC/ieA0BaTeNbHOro obMeHa AaHHbIMU
MWKPOKOHTpOA/Iepa, uart. LLieNKHUTe NpaBoi KNnasuLlen MbILKN NO MUKPOKOHTPONEPY U BbiGepute
«OTKpbITb Serial Monitor», noasMTCA HOBbIN BUAXET. [ocneaoBaTeNbHbIN MOHUTOP pa3aenieH Ha ase
yacTu:

- OgHa cTopoHa NoKa3sbiBaeT AaHHble, OTNPaBAeHHbIE MUKPOKOHTPOIIEPOM.
- [lpyras cTopoHa NoKasblBaeT AaHHble, NOYyYeHHbIE MUKPOKOHTPOJIIEPOM.

Bbl MOXKeTe pacrneyartaTb A4eCATUYHOE 3HAYEeHWE OTNPaBEeHHbIX/NONYYEHHbIX AaHHbIX UM CBA3aHHOE C
HUM 3Ha4yeHue ascii.

CywecTsyeT nosne «TeKCT» AN OTNPaBKM CUMBOJIOB asCii HA MMKPOKOHTpoANep U none «JaHHble» ana
oTnpaBku 0-255 3HAYEHU HA MUKPOKOHTPOANEP:

@' C‘"' ﬁ é @ @D Peanuhsa cropocTe: 0.00 % 0_ Ef_ U ﬁ é @ D\ v @ »

Bpeusn: 00:02:22.537398  Mou: abmega3238 at 16 MHz AnslogInCutSerialine X

Arduino Uno-360

Arduino Uno-360

Texer: R | fanwe: Buisoauto: | ASCI || fanwe | 27/ 7O

DUMCTUTS TlonyyeHHbIE 0T MUKDOKOHTPOMNEPKI: JUMCTUTE OTNPSENEHO B MAKPOKOHTpanneps:: | Uartl =

output = 76 |~
output = 76
output = 76
output = 76
output = 76
output = 76
Undo Ctrl+Z
Rede Crl+Y
Cut Ctrl+X
Copy Crl+C
Paste Ctrl+V

36 //r analog in value:

37 sensorValue = analogRead(analogInPin);

38 // m log out:

@, 1023, 0, 255);

Delete

Ctrl+A

Select All 38 outp

41 analeg . outputvalue);
a2

-MopKnoueHMe K nocnepoBaTelbHOMY NOpPTy:
BO3MOKHO NOAKNOYEHNE MUKPOKOHTPOANEPA K NOC/eA0BaTeNbHOMY NOPTY HA BalleM KOMMboTepe:

- LLlenkH1Te npaBon KNaBULLEN MbILLIKX MO MUKPOKOHTPOINEPY.
- Boibepute "OTKpbITb Serial Port".
- MNosABMTCA HOBbLIN BUAKET.

370 NaHe b NOAKAOUYEHUA K BUPTYyasibHOMY NocAeAoBaTeIbHOMY NOPTY, rAE Bbl MOXKETe HacTpauBarth,
NOAK/0YaTb U OTKOYATb N1t0601 NocieaoBaTe bHbIN NOPT, KOTOPbIN Bbl XOTUTE, ByAb TO peanbHoe
060py0BaHMNE UK BUPTYasbHOE.

Bbl no-npexXHemy moxetTe MCnoab30BaTb I'IOCﬂe,EI,OBaTeﬂbeIﬁ MOHWNTOP, yTOObI YBUAOETb OaHHbIE!
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@' U ﬁ é @ l:J @ Peanexas ckopocTe: 5.48 % 0

Bpema: 00:00:03.054338 Mcu: atmega328 at 16 MHz

ALy
N Close

Arduino Uno-360 JC =
‘i;?__ J_‘_‘.\-"C‘

0
: 15V
; 5V -|
SerialPort-364 B
i Mg 3HaqeHne =
m ~ SerialPort-364
E itemtype SerialPort
D WMaentudmkatop SerialPort-364

Mokazate ngeHtwdn... false

Auto Open false
Meu Uart 1
@n nopta COM1 j
BWT B ceryHay Baud3600
BWTEI AaHHERX Datag
YeTHoCTE NoParity -

TexcT: CR JaHHbIE
Mo help available
DuMcTUTh| MonyyeHHse oT MuKpokoHTponnepe!: JuncTute| OTn

-

-

B opurnHanbHOM pyKOBOACTBE Aasiee eCTb OTCbI/IKa U K KOMAUAATOPY, U K OTAaA4MKY. B AaHHOM
pyKoBOACTBe coWwNémca Ha pasaenbl «Pegaktop-Komnuaatop» n «Pepaktop-OTnagumk» B onMcaHum
npaBoi NaHesn, KoTopble Bbl HANAETE BbILLE.

[Toacxembl

Co3fgaHune noacxemsl
,D,HFI TOro 4YTobbl CO34aTb NoACXEMY HaM FIOHa,EI,O6F|TCF|:

- daitn nakera (oB).
- ®aiin nogcxembl.
- Do6aButb 3anucb B .xml daiin.

MomectuTe daiin nakeTa(os) U NoACXeMy B MankKy, yKasaHHyo B 3anucu xml.
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MNepesanyctute SimullDE, n HoBas noacxema NoABUTCA B KaTeropum, ykasaHHon B xml-painne.

Co3paHue ¢aiina (o) nakera (oB):
B pasgene «Apyroe» ectb KOMNOHEHT «Kopnyc», B KOHLLE CMCKA KOMMNOHEHTOB.
Korga Bbl fo6aBnseTe ero B cxemy, €CTb TOJIbKO CUHEEe NoJie, 3TO NYCTOM NaKeT, FOTOBbIN K HAaCTPOMKe:

| @ |Mowas komnenenTos = () é é @ D Peanuwen cropoets: 0.00 % 0' =% () o&m Q-
g »  Usmepenue
g ¥ Wcrounukn
—» Mepexniouarenn
£ » Maccuhble anementul
g ¥ AKTHBHbIE 3N1EMEHThI Package-1 H
,% ?  Buixogbl Mma 3HaueHne =
,g }  MukpokoHTpoAnepsl Maernmudmkatop Package-1
2|» Noruka Package-1 Mokasate naeHTnm.., true
b Tpaduka Jloruueckunii cumeon  true
| ¥ JApyroe Wman Package
| £ Tynnens. Daiin kopnyca C/SimullDE_D4...
| L ropmye winpuka 4
| BLICOTE 8
Background subcMone

subcBoard

Mo help available subcShield

34ecb Bbl MOMKETE 3arpy3nTb CyLLecTByoWwuiA daiin naketa, YTobbl OTPEeAaKTMPOBaTb ero, Uan co3aaTb
HOBbI NaKeT. B cBOMCTBaX KOMMNOHEHTA MOXHO 334aTb pa3mep NaKeTa B AYeliKax cxembl. Pasmep
AYENKN NO YMONYAHMIO cocTaBnneT 4x8.

CyLLLeCTBYIOT TaKKe CBOWMCTBA 4151 YCTAHOBKM TUMa MaKeTa, MOKa3aHHble Ha PUCYHKE Bbllle (4BOMHOM
LLLeNYOK N1eBOW K1aBULIEN MbILLKK B nonel).

Co3paHue HOBbIX BbIBOAOB:

Ecnun Bbl HABOAUTE YKa3aTe b MbILWM Ha KPas Kopnyca Npu HaxaTum Ha KnasuaType Kaasuwm «Shifty, ol
yBUAWTE CEPYIO NOJOCKY BbiBOAA.

Q SimullDE-0.4.13-5R9 - Hoeaa cxema™

OCK KONMOHERTOR @' C," ﬁ é @ D Pesncuss ceopocte: 0.00 %

Wzmepenue

KarmoHeNTE!

Wetounmnkn
Mepexnouatenn
MaccHBHbIE 3AEMEHThI
AKTUEHBIE 3N1EMEHThI

Package-1

Boixoan!

MukpoKoHTpoaneps!
Jloruka -

WAANOBEIA NPOBOA HUK
{ v v v v v~~~

¥ I noruueckme snementer
> Bypep
u
D unm

D Ucknouaowee MK T
¥ I apudmernxa 1
b TE namsre
» LT woueeprep

b TE Nauena (Maruea)
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LLlenkHnTe nesomn

cB

OWCTB BbIBOAA.

KornoHeHTEl

$AANOBEIM NPOBOA HHK

Nzmepenne
Wcrounnkm
Mepexntrouarenu
MaccuBHEIe 2neMeEHTEI
AKTHEHEIE 3NEMEHTEI
Buixoabl

MukpokoHTpoaneps

{ v v v~ v v v[2

Noruka
v I noruueckue 3nemenTsl
> byoep
Dwu
D v
jD' Hcnrouarowee MK
b I apudmernka
» ﬁ namsaTb
» I wonseprep
» L= pyroe (Noruka)

(P D Pesnsnsn cropocTs: 0.00 %

Package-1

-

Q Mamenute BeiBog Mame

-r

Wms seiBoAa: (R
e

MneHTUhIUKETOD BeiB0na:

d

WHBEPCHBI Bolon

KNaBULLIEN MbILWKMK B HYXHOM mecCTe, NoABUTCA ANanorosoe OKHO 414 3a4aHNA

»

rlEIcT4
» = iIccD
» 5 ussrRIC
» Sl OtheriC 2.8
» o eys
b*'lernary

» £l Tools

b Tpaduka

He ncnonesyetca

KoHTaKTHanA Touka

~ Apyroe
- TyHHeno.,

& E Kopnyc

Mocne Haxatua OK B 3TOM No3uumm ByaeT co3gaH HOBbIM BbIBOA, C 3a4aHHbIM MMEHEM U CBOMCTBaMM.

e Wma BbIBOAA: UMA, KOTOpOe OTObpayKaeTcsa B NaKeTe.

e WNpaeHTUdMKATOP BbIBOAA: YHUKA/bHbIN MAEHTUPUKATOP KOHTAKTa.
e MNHBepTMpOBaTb BbIBOA,: BbIBOA OTOOPAXKAETCA KaK NepeBepHyTbIN.
e He ucnonb3yeTtca: HEaKTUBHbIM BbIBOA,

e KOHTaKTHas TouKa: Aenaet g/nHy Bbioga = 0.

PepaKkTupoBaHue BbiIBOAOB:

Bbl morKeTe pefaKTUpOBaTb CYLLECTBYIOLLME KOHTAKTbI, LLLEeNKHYB npaBoﬁ K/IaBULLIEN MbILIKM NO Kpato
NakKeTa B MeCTe KOHTaKTa.

[MOABUTCA KOHTEKCTHOE MEHI0 C NapameTpamMm 3aKpenneHua:

e [lepemecTUTb BbIBOA: LLENKHUTE N MepemMecTUTe KOHTaKT.
e  U3MeHUTb BbIBOA: OTKPbIBAET BUAMKET «M3MEHUTb BbIBOAY.
e Ypanutb BbIBOA,: YAANAET BbIBOA,

Tunbl KOopnycos:

MpumeyaHne: ONMcaHHOE HUXKE OTHOCUTCA K MpeablayLiei Bepcun NnporpaMmmsl, HO
OCTaETCA, BUAMMO, NONE3HO U AJ1A NOCNeAYOLNX BEPCUMA.

CYLLI,ECTBYET [,Ba BO3MOXHbIX TWUMa NakeTos: Yun u Jlornyeckuii cumson.

MoKHO uMeTb 06a BapuaHTa 419 O4HOTO U TOTO e KOMMOHEHTA U NepeKIoYaTbCa MeXAY HUMM.
ECTb HEeKOTOpbIe COObparKeHuUs, KOTopble CneayeT yunTbiBaTb Npu co3gaHmm naketos Chip u Logic
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Symbol ana ogHoro n Toro ke KomnoHeHTa. O6a nakeTa (Kopnyca) A0KHbI 6bITb Pin-coBMecTMmMbIMM
Ana paboTbl c oAnMHaKoBbIM paiiom NoaCXeM:

- Bce aKkTMBHbIe BbIBOADI (Pins) A0NXKHbI CyLLECTBOBATL B 060MX NakeTax (He oTHOCKTCA K
HEMCnosib3yemMblM KOHTaKTam).
- O4MH M TOT Xe pin-KoZ A0/KEeH MMeTb 0AMHaKOoBbIN id B 060MX NakeTax.

O6paTtuTe BHMMaHMUe, YTO ANA KaXKA0ro KoHTakTa ecTb «ld» 1 «Label», noaToMy KOHTaKT MOXKeT nmeTb
pa3nunyHyto MeTky (label) B 06enx ynakoBKax, B To Bpems Kak Id AonKeH 6bITb 0AMHAKOBbIM.

B KauecTBe npumepa Ha nsobpaxkeHumn Huxe, ana 74HC74 HeKoTopble KOHTAKTbl UMEKOT HEMHOTO
pa3sHble MmeTKu: Hanpumep, |RD1 npotus RD1.

Pap 3Tux pasnnumii B KaKOM-TO poAe aBTOMATU3NMPOBAHbI NPU CO34aHMM NAKeTa, HANpUMep,
OO0MONHUTE IbHbIE MPOCTPAHCTBA U NepeBepHyTble KOHTAKTbI.

[na nepeBepHYTbIX KOHTAKTOB Bbl MOXKeTe IMHB0 MCNONb30BaTb « !» B KauecTBe NepBOro CMMBOIAa METKU,
NMBO YCTAaHOBUTb KOHTAKT KaK NepeBepHYTbIN, B 060mnx cnydanx simulide yctaHosuT Id Kak: «!PinName».
PekomeHayeTcs ncnonb3osatb «! PinName» gna naketos chip n «PinName»+invert-Pin gna naketos
JIOTMYECKMX CUMBOI0B, HO B HEKOTOPbIX C/Ty4asX Bbl MOXKeTe ncnosab3osaTb «! PinName» ana oboux,
Hanpumep «! Qn» B Kopnyce 74HC74 Huxe.

74HC74-Logic Symbol
74HC74-Chip

\J
'RD1 Vcc
D1 !RD2
CP1 D2
'sD1 CP2

Q1 !SD2

Q1 Q2
GND 102

CospaHue ¢aiina nogcxem:

MpumeyaHue: 3Ta YacTb PYKOBOACTBA paccmaTtpuBaeTtca B Bepcum SimullDE-0.4.15 -SR9.
OnucaHue 6yaeT HECKOIbKO OTIMYATLCA OT NPeACTABAEHHOrO Ha calTe pa3paboTUnKos.

Pasbepém cosgaHuve nogcxembl Ha Nnpumepe SR-Tpurrepa. Boilwe Mbl HaYanM co3gaBaTb KOpNyc ANs
Hallero KOMnoHeHTa. 3aBepwum ero, 4o6aBuB ABa BbIxo4a. B cBoicTBax nocneaHero «not Q»
NOCTaBUM MeTKY « MHBepCHbIV BbIBOAY. A B CBOMCTBAX CAmMoro Kopnyca ob603Haumm ero Kak «SRtrigger».
Yno6Ho, HaBepHoe, 6biN0 6bl Ha3BaTb ero SR-trigger, HO 3TO MOXKHO OCTaBUTb A/1A NOC/eAYOWMX
3KCMEePUMEHTOB.
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https://1.bp.blogspot.com/-RTAgyasWew4/XPSzDm38IEI/AAAAAAAABLg/fafTB3e5SEI0LRhX_3fzZ6oT3Ajzi-p9gCLcBGAs/s1600/package-2.png

LLlenyoK npaBoit KNaBULIEN MbILIKM NO KOPMYCY OTKPbIBAET MEHIO, B KOTOPOM €CTb MYHKT COXPaHeHus
Kopnyca.

Q SimullDE-0.4.15-5R9 - Hosan cxema* - [m] X

B o Bood [0] [@] rearwsancropocreiooon O Boooe A
2V Mamepenue
g ¥ Wcrounmin
¥ Mepexnrouarenn
£/ Naccnanbie anemenTel
g
E|» AxtuBnbie anementbl
2
;% }  Buixogs!
2
: }  MukpoxonTponnepbi SRirigger
2 |v fNoruka
¥ I noruueckue snemente:
> ewpen
D
D van ra
arpysuTe kopryc
D Maatouatowee MK O ~py bl
b T apuuerka B - coxparums copryc
» namaTs. Pexam nnatel
b O wonseprep TF Bui6pars 0cHOBHO KoMROHEHT
¥ TE fpyroe Uloruka) [[) Konuposars Ctr+C
vl X Yaanums Del
» 3 ccp
(&) Cooiicras
» g ussriC
» S OtherIc > Mosepnyrs na 90 rpaaycos enpaco
b Keys ¢ TMosepHyTs Ha 90 rpadycos Bneeo
» Sl Ternary © Mosephyts Ha 180 rpagycoe
+ £l Tools &> QTpsauTe MO ropzcHTaMM
» Tpaduka 1 Otpasurs no seprucann
~ Apyroe
= Tynnens.
£ E ropnyc

[na coxpaHeHus A, Hanpumep, co3aan nanky Ha paboyem ctone c umeHem SRtrigger, raoe n HamepeH
XPaHUTb BCE Heobxoanmoe. Paiin COXPaHUTCA C paclumpeHnem «.package».

Tenepb cobepém cxemy (noacxemy) 3Toro TpUrrepa U3 N0rMUYECKMX KOMMNOHEHTOB.

Moka f06aBMM TO/IbKO ABa ABYXBXOA0BbIX 31eMeHTa «M», COeMHUB NX AO/XHbIM 06pa3om.

| Z) SimulDE-0.4.15-5R9 - Hosan cxema* - 0o x

o ornorEnTon E’, oo & D PeaniieA ckopocTs: 0.00 % O @, oo s 4 -

Wzmeperne

KOMIOHEHTE

Wctounukm
Mepexniouatenn

MaccuBHBIe 2NEMEHTLI

Buixogs!

MukpokonTponaepb! SRirigger

13

13

»

»

P AKTMBHBIE 3N1EMEHTLI
3

3

™ JlNoruka

alinosL it npoBoA M

~ D> normseckne nemenTsl - Qe
> tvoep
Dwm
D van
D vacnrouatouee MM
b I apudmernka - ot Qe
» TE namsms
¥ L konseprep
» = Apyroe (Noruka)

» P cTa

» ez Icoo
» 9 USSRIC
» #fE OtherIC
» HE Keys 1
» JE Ternary
» e Tools
b Tpaduka

™ Apyroe
- Tynuens.
E xopnyc

YT106bI NPOBEPUTL NPABUILHOCTL CBOPKM UCMOAb3YEM ABa TAaKTOBbIX reHepaTopa, paboTatowmx B
npoTvBodase. MoCKONbKY A He HalWéN B HACTPOMKAX reHepaTopa BO3MOXKHOCTM M3MEHUTb a3y,
nocTynum npolue — 106aB1m MHBEPTOP, BbINOIHEHHLIN U3 Bydepa, y KOTOPOro B CBOMCTBAaX YKa3aHo,
YTO BbIXOZ UHBEPCHbIN.
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.:_3 SimullDE-0.4.15-5RY - Hosan cxema®
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Ipadura

Apyroe
—- TyHHEND.

i} Kopnyc

0.000 Hz

0.000 Hz

0.000 Hz

0.000 Hz

m PackpbiTh

Ha BbIxo4ax OTCYTCTBYIOT CUTHa/Ibl, YTO U C/1€A0Ba0 OXKMUAATb, MOCKO/IbKY HaM BblNN HYXKHb!
KOMMOHeHTbI «M-HE». MHBEepTUPYEM BbIXOAbl Y Halleln C60pKM.

-:—_ca SimullDE-0.4.15-5R% - Hosar cxema™

OMCK KOMMOHEHTOB E"" C‘“' | é @ |_| PeansHar ckopocts: 100 .00 % 0 E"' C‘i é %

¥ Hzmepenue

NpobHKUK
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V| Bonstmetep
Amnepmerp
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EEEEEO

Logic Analizer

Werounmkm

DaAANOBEI NPOBOHKHIC
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Mepexntouatenn
MaccHBHBIE 3neMEHThI
AKTHEHBIE 31@MEHTLI SRirigger
Bbnoabl
MuKpOKOHTpoAnepbl
JNoruka
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Apyroe
—- TyHHEND.

i} Kopnyc

— |-|-|-|-|-|-|-|-|-|-|-|-|_I-I_|-|-|-|-|
1.000 kHz
0.000 Hz

0.000 Hz |-|.|-|.|-|.|-|.|-|.|-|.|-|.|-|.|-|.|-|

.

PackpwiTh

Tenepb Ha BbIXO4AX TPUITEPa MOXHO YBUAETb BbIXOAHbIE CUTHA/bI, KOTOPbIE, KaK U cneaoBano
OXNAaTb, HAXO04ATCA B npomsod)aae.
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Y6epém BCE NMLWHee, a Ha BXOAb! U BbIXOAbl 06aBUM COEAUHUTENN, TYHHENWN U3 pa3gena «pyroe».
BbIXOAHbIE COEAMHUTENN HY)KHO «Pa3BePHYTb»: 3a4aBasd MMA COeAMHUTENA, YCTAaHOBUM B true CBOMCTBO
«Rotated». M0oHO 0Tpa3uTb UX NO FOPU3OHTANM, HO TOrAa Hagnucy byayT nepeBEpHyThbI.

L5
I
u]

MoMEK KOMMCHEHTOE - @' U‘ é é @ @ D Peanshen cropocTs: 0.00 % 0' E‘fv U é [mEEs a »

¥ MHzmepenue
Bpema: 00:00:00.000000
p MpoBHUK
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w Amnepmerp
m YactoTomep
@ Ocynnnorpad
] Logic Analizer
Werounnikm SRtrlgger
D— MoCTOAHHOE HanpAXKeHWe. Tunnel-39 ﬂ
[T} Taxroswiii reneparop Vit T
@- Feneparop. ¥ Tunnel-39
MWcTounmnk Hanpsxenns

2]

halnNoBEIA NPOBO A HHK
q

e

My itemtype Tunnel
s Wcoounuk Toka

-|lll- Batapes Waertndmkatop Tunnel-39

D— Nuena nutanns, Mokasate maentudu... false

Je‘ 3emna (0 soneT) Wmn notQ

R Rosed

»

? MMaccHBHbIE 3neMENTBI True
»  AKTHBHbIE 3MEMEHTBI &ﬁ_ _@

»

»

Bhixoabl

MukpokoHTpoAneph!

¥ Jforuka
No help available
- D— NOTMYECKWE 3NEMEHTEL

> byoen nocq =
Du
D v
1D Woenrouarowee WA
b I apndmernka
» ﬁ NamaTh
» L wonseprep
» L fApyroe (flormka) [

TR

CoxpaHuUM NoslyYeHHbIV pesynbTaT B dopmaTe simu B KayecTBe subsircuit B nanke «SRtrigger». Octanocb
HanucaTb (UM OTpenaKTMPOBaTb rOTOBbIN) dalin xml.

<!DOCTYPE SimulIDE>
<itemlib>
<itemset category="New Subcircuit" type="Subcircuit">

<item name="SRtrigger" package="SRtrigger/SRtrigger.package"
subcircuit="SRtrigger/SRtrigger.simu"></item>

</itemset>

</itemlib>

A1 3anucbiBato 3TOT dalin B 6IOKHOTE, rae, Ha BCAKUIA Cyvait, Bbibupato koguposky UTF-8.
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|§ SRtriggerxml - BnokHoT

| ®ain  Wsmenwte Oopmat Bug  Cnpaska

<!DOCTYPE SimulIDE>
<itemlib>
<itemset category="New Subcircuit" type="Subcircuit">»
<item name="SRtrigger" package="SRtrigger/SRtrigger.package" subcircuit="SRtrigger/SRtrigger.simu"></item>

</itemset>

| ¢fitemlib>

Crpoka 10, cronbey 1 100%  Windows (CRLF) UTF-8

Mocne nob6aBneHNA NOAYYEHHbIX «3arOTOBOK», NAMKM C KOPNycom U cxemol u daina xml, K
KOMMNOHeHTamM nporpammbl SimullDE...

data . = m] K
@ Cospate ~ Tl Copruposars - Mpocmorpets ~ oo
&« v « share » simulide » data > v O £ MNonck: data
Wras - Jata nsmerennsa Tun Pazmep
~ [l PaBouwii cron Images L0 L2UET 1T I 113NKa C Qannamm
> @ OneDrive - Per: pic 22.11.2021 16:14 Manka c daiinamu
> Wladimir Gelolc 26.11.2021 17:46 Manka c daiinamn
v - 3TOT KOMMABHOTE tools 22.11.2021 16:14 Manka c daiinamu
> & Buaeo ussr 22.11.2021 16:14 Manka c daiinamu
> B fokyments D arduinosxml 22.11.2021 16:13 Hokyment XML 1KB
N i arpyziu D avrsxml 22.11.2021 16:13 Ookyment XML 4KB
| 5 P VisoBpaserin D ic74xml 22.11.2021 16:13 Hokyrent XML 17KB
> @) Myseia D icCDxml 22.11.2021 16:13 Hokyment XML 5KB
i 5 @ PaBounii cros D keysxml 22.11.2021 16:13 Aoryment XML 1KB
: s E. floansuuiia D pics.xml 22.11.2021 1&:13 Jokyment XML 12KB
s o= WINDOWS (D 26.11.2021 17:49 Hokyrent XML 1KB
s DVDRW ancr D ternaryxml 22.11.2021 18:13 Hokyment XML 1KB
R DATA () D toalsxml 22.11.2021 16:13 Nokyment XML 1KB
NEW AI;CHIV D unsorted.xml 22.11.2021 1&:13 Hokyment XML 1KB
EIE
| ) | D ussrxml 22.11.2021 16:13 Hokyment XML 1KB
I 3J1\EMEHTDB.1 ;_; e E [m]

Co3Hatocb He cpasy Y MeHs BCE NOYYUIOCh, HO TeNepb MOXKHO 3aMyCTUTb Nporpammy, 4Tobbl BbIOpaTh
BHOBb CO34aHHbIA KOMMNOHEHT U NPOBECTU ONMbIT A1 NPOBEPKM ero paboTbl.
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Z) SimullDE-0.4.15-5R9 - SRirigger_testsimu® - o x
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MUKpOKOHTpOANEpbI
Noruka
Mpaduxa

Apyroe
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£E kopnyc
™ New Subcircuit
SRtrigger
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B KaKoli-To MOMEHT Npu nepeaenke daina xml y meHsa BO3HMKAM Npobaembl, hain He YuTanca npu
NonbITKe BCTaBUTb B NPOrPammy HOBbI KOMMOHEHT. 18 NpoBepKu NPaBuabHOCTU HanucaHua daiina B
OC Windows 11 okasasnocb ya06HO ncnosb3osatb npocmoTp dpaina B Internet Explorer.

im] [ srtriggerxml x |+ - o X
G M@ (i) ®aiin | Ci/Users/vgolo/Desktop/SRtrigger.xml 6 e D) 1
= Welcome to Interne.. B Buges & Awck @ Kapre = Running WSL GUI A... > 3 Apyroe usbpantoe

This XML file does not appear to have anv style information associated with it. The document tree is shown below.

r="New Subcircuit™ type="Subcircuit">
em name="SRtrigger" package="SRtrigger/SRtrigger.package” subcircuit="SRtrigger/SRtrigger.simu"/>

L

Ecnu Bcé npaBuabHO, Ppaiin OTKPbIBAETCA, €C/IN HET, NosBAAETCA coobuieHne 06 owmnbke. U ewé, npu
HanucaHuu paina A, Hanpumep, AONYCTUA ONeYaTKy, NPonycTUB BYKBY B UMEHM Nanku, 3Ta onbKa
BCKpbIJIaCb NPU NOMbITKE A06aBUTb HOBbIV KOMMOHEHT B CXEMY — MPOrpamMmMa Bblgasa cooblieHue, YTo
He MOXKET OTKPbITb paiin xml. B pasHble MOMEHTbI BPEMEHM MNOABAANMNCH Pa3Hble OLIMBKK, C KOTOPbIMU A
TOJIKOM He pasobpanca. Mo3Tomy HUKe 5 BO3BPALLAOCh K ONMCAHMIO C caiTa pa3paboTymKoB.

[o6aButb 3anucb B .xml daiin:

Ona Toro, 4to6bI Balla noacxema bblsia BKAOYEHa B CMMCOK KomnoHeHToB SimullDE, Bam Heobxoanmo
006aBWTb 3aNUCb B OZINH U3 CylLLeCTBYIOLWMX Xml-haitnos Mam co3aaTtb HOBbIN.

31K dainbl HaxoaaTca no agpecy: share/simulide/data

Moxkanyincra, nocMoTpuTe Ha NtoboI cylecTBytowmii dann .xml B nanke gaHHbIX, YTOObI NONYYNTb
npeacrasneHue.
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CTpyKTypa aTnx xml-dpaiinos BbIrnAgMT cnegyowmm obpasom:

<! DOCTYPE SimulIDE>

<itemlib>

<itemset category="New Subcircuits" type="Subcircuit">
<item name="lcdShield" package="test/Icdshield_LS.package" subcircuit="test/Icdshield-board.simu" />
<name= "Arduino Uno B" package="test/arduino_board.package" subcircuit ="test/arduino_uno_board.simu" />

</itemset>

</itemlib>

MOACHMM NO YPOBHAM:

<itemset/> npeacrasnnerca Habop KOMMNOHEHTOB.
category “ms KaTeropum, B KOTopyto ByayT BKAOUEHbI BCE KOMMOHEHTbI 3TOro Habopa.
3TO MOMKET ObITb CYLLLECTBYIOLLAA KaTeropms nam HoBas.
Bo3moHO obpalieHue K noakateropum: «Category/Subcategory» (KaTeropus gonkHa
CyLL,EecTBOBaTb).
type ABnAeTcA TMNOM KOMMOHEHTA, B A@aHHOM cayyae «[Moacxeman.
<item/> npeacrasnseTt KOMMNOHEHT, A06aBAAEMbINA B CMINCOK.
name nmsa, Kotopoe byaeT oTobpaxKaTbCA B CMMCKE KOMMOHEHTOB.
package nyTb K dpaiiny nakeTa OTHOCUTENBHO NanKK AaHHbIX (rae HaxoauTea .xml dann).
subcircuit nyTb K paliny nogcxembl OTHOCUTENBHO NaNKW AaHHbIX (rae Haxoautcsa dann .xml).
info (Heobs3aTeNbHO) AOoNOAHUTENbHAsA UHOPMaLUSA, KOTopana byaeT oTobpaxkaTbCA NOMUMO UMEHM
KOMMOHEHTA.

CyuiecTByeT BO3MOMHOCTb YPOCTUTb 3TU 3annCK, yKasas MankKy, B KOTOPOK HaxoaAaTcsa ¢aiiibl noacxem
M NakeToB. YTobbl 3TOT NapameTp paboTan, Bce MMeHa A0/KHbI 6bITb 0AMHAKOBbIMM, a Paibl AONMKHbI
HaxoAMTbCA B Manke C 04MHaKOBbIM UMEHEM.

Mpumepom moKeT 6biTb 74 cepun (B Bepcum 0.5.15):
Hanpumep, ¢annbl 74HCO0 HaxogAaTcAa B nanke ¢ umeHem 74HCO0 BHyTpuM nankm «ICs».

ICs (nanka)
74HCO0 (nanka)
74HCO00.simu
74HCO00. package
74HCO0_LS. package

Torpa 3anuck xml-daitna BbirnaanT cnegytowmm obpasom:

<itemset category="1C 74/7400-7499" type="Subcircuit" folder="ICs">
<name= "74HC00" info=" quad2-input NAND gate" >
</item>

B aTom cnyyae aTpubyT folder npumeHseTca Ko BceM KOMNOHEHTam B 3ToM itemset. Ho ans
KaXkgoro item MOXKHO MCMO/b30BaATb Pa3Hble BapUaHTI.

M MOXHO 3a4aTb TOYHbIN NyTb K ¢patnam package u sucircuit:

<itemset category="1C 74/7400-7499" type="Subcircuit" folder="I1Cs">
<name= "74HC00" info=" quad2-input NAND gate" ></item>
<name= "Comp_X" folder="XX" info=" Mow ¢aiinbl B nanke XX" ></item>
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<item name="Comp_Y" package="blah/cY.package" subcircuit="bla2/compY.simu" info=" Mou
dainbl B nankax blah & bla2" ></item>

dannbl Noacxem M NAKETOB PACMONOXKEHbI B MANKAX BHYTPM NANKKM AaHHbIX, HO 3TO He 06A3aTeNbHO.
MyTb K 3TMM dalinam HaxoauTCcA OTHOCMTENIbHO Nanku «data».

Co3paHue nnat
Ha caiTe atoT pa3aen conpoBoXaaeTca KKMHO», KOTOPOe Ny4ylle NOCMOTpPETb. UTak.

MnaTbl NpeacTaBnAoT coboit ocobbli TMN NOACXEM, COAEPHKALLMX «TPAPUYECKME» KOMMOHEHTLI.

I'pad)mquKme KOMIMOHEHTbI — 3TO T€, KOTOpPbIE NpeaHa3Ha4YeHbl ONA B3aMM0,CI,EI71CTBMF| C NONb30BaTeENEM!

avcnnaen, auratenn, KHonku, umdepobaatbl U T. 4. OCHOBHOE pas3nMymne B TOM, YTO 3TU rpaduyeckmne
KOMMNOHEHTbI MOKa3aHbl, B TO BPEMS KaK OCTa/ibHbl€ KOMMOHEHTbI CKPbITbI.

[ns aToro TpebyeTca 4ONONAHUTENbHbIN LWAr: pa3MeLLeHne rpadpuyeckmx KOMNOHEHTOB BHYTPU NaKeTa.

Y106bI pelwmnTb 3Ty Nnpobaemy, KOMNOHEHT NakeTa MMEET KOHTPOJIbHYIO 3anucb «PexXnm nnaatbi» B
KOHTEKCTHOM MEHIO.
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MpoBepKa 3TOM 3anucu CKpbIBa€eT BCE Herpad)mquKme KOMMOHEHTbI B NoACXeEME N NOKa3blBaeT
rpad)mquKme, NO3BO/1AA NOMECTUTb X B NOJ1I0XKEHNE, KOTOpPOE 6yp,eT 0T06pa>1<aTbcs| npu
NCNo/Ib30BaHMM 3TOM noacxembl.

Bbibepem noaxogalLyto cxemy, 406aBUM KOpMyc, B CBOMCTBAaX KOTOPOro M3MEHUM pa3mep K yaobHomy
AN17 UICM0Nb30BaHUA BUAA.
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B aTOM pexxkume, moxkeTe NpoOBepuUTb, CXema pa60TaeT — 3anycTtunte moaennpoBaHue:

Package-30

Hd44780-2

ReadAO:

FeadAD1A:

Koraa Bbl cCHUMaeTe pnaxKoK «PexxmMm naatbl», BCE BO3BPALLAETCA K KOObIYHOM XKU3HM», NMOKa3bIBasA BCe
KOMMOHEHTbI B MICXOA4HOM MOJOKEHNN.
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Hd44780-2 |
[ 3arpysuTe Kopnyc

™ CoxpaHuTs Kopnyc

Broomoen |

1 F Brifipats o0cHOBHON KOMMNOHEHT

() Kennposate Ctrl+C
¥ Y¥panute Drel
[#) Ceoiictea

~» lMoeepryTe Ha 90 rpagycoe enpaec
& [NoeepHyTe Ha 90 rpagycoe BNeBD
" MoeepHyTe Ha 180 rpagycoe

& (TpazuTe NG ropHICHTANN

To
L OTpazuTe No BERTUKANW

MonoxkeHne KOMMNOHEHTOB B O4HOM pPeXXMMe He BAMAET Ha Mo3nLUK B APYTOM pexnme.

Kpome TOro, ecTb eule oaHa npo6nema, KOTOpYyto HeO6XOLI,MMO pewnTb: CBOMCTBA KOMMOHEHTOB BHYTpU
noacxem HeAOCTYNHbI.

IT0 MOKeT 6bITb NPOBAEMOI ANA TAKUX KOMMNOHEHTOB, KAK MMKPOKOHTPO/IEPbI, MOTOMY YTO Bbl He
MoOXeTe Bbl6paTb 3arpy3Ky NPOLLIMBKM, NOCAeA0BaTe/IbHble MOPTbI U T. A.

Mpepnaraemoe peleHne TaKkXKe HaXo4AUTCA B KOHTEKCTHOM MEHI0 KOMMOHEHTa naKeTa: «BblbpaTb
OCHOBHOWM KOMMOHEHT».

Bbl6paB 3Ty onuuio U WEeNKHYB NO mo6omy KOMMNOHEHTY B NoAcxeme, Bbl ,EI,OG&BVITE KOHTEKCTHOE MEHI0
N CBOMCTBA 3TOrO KOMMOHEHTa K nogcxeme.

OCHOBHOM KOMNOHEHT 6yp,eT BblAesIeH XXeNTbiM LLBETOM.

[pyroe

O CKOpOCTN moaennmpoBaHMA
SimullDE cTpemuTca cTaTb CUMYIIATOPOM CXEM B peasibHOM BPEMEHW.

YT106bl 4OCTUYL 3TOFO, HAM HYXKHO HAaUTM KOMNPOMMUCC MEKAY CKOPOCTbIO M TOYHOCTbIO, UTOObI
MOZENIMPOBAHNE MOMKHO 6bIN10 BbINOHATL B PEXUME PEaNbHOro BPEMEHU W NOAAEPHKMBATL TOYHOCTb
ANA NPaBUIbHOTO MOAEANPOBAHUA NOBeAEHMSA Lenu. Ho 3TO 3aBUCUT OT CXEMbI, KOTOPYIO Bbl
mogaenupyere:

- Konnyecrtsa KOMNOHEHTOB.
- Konunuectsa nogKkaoueHMiA.
- Tna KOMMOHEHTOB.

CyLLI,ECTByeT 3 TMNa KOMMNOHEHTOB, KOTOpbleé MOTYyT O4eHb MHTEHCUBHO 3arpy»aTtb npoueccop
KOMMbKOTEPQA N 3aMeNATb mMOoAeNNpPOBaHUE!

- HenuHeiiHble: Anoabl, TPAH3UCTOPbI, ONepaLMOHHbIE YCUNUTENN.
- PeaKTtuBHbIE: KOHAEHCAaTOopPbl, UHAYKTOPbI.
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- CBetoaunoapl: 6y,u,qu aAnogamu, OHU AO6aBI'I‘r'IPOT AONO/THUTENbHYIO Neperpysky, Bbl4NCAAA APKOCTb.

YT06bl Y3HaTb, KaK YCKOPUTb CBETOAMOAHbIE CUMYNALMK, 3arNaHUTe B pasaen «MoaenmposaHue
CBETOAMOA0BY.

Tenepb gaBaiiTe cocpegoTOUMMCS Ha CKOPOCTU MOAENMPOBAHMA: OCHOBHOM LIMKA MOAENMPOBAHMA
paboTaeT Ha Yactote 1 Mly, 1e6 waroB B CEKYHAY, 3TO 3Ta/IOHHAA CKOPOCTb A/1A BCEro.

MmeeTcAa aBa OCHOBHbIX NOAUMKAQ ANA HeJIMHENHbIX U PEAKTUBHbLIX KOMMNOHEHTOB.
OTn ABa NOAUMKANQ BbIMNOAHAOT Ka)-K,LI,bIﬁ N OCHOBHbIX Waros unkna. Mo YMOTHYaHUIO OHWU BbINOJTHAKOTCA:

- PeaKTuBHBbIIA: 3anycKaeTca oAaMH pa3 B 50 0CHOBHbIX UMKA0B (20 Klu).
- HenuHeliHblii: 3anyckaeTtcs ogmH pas B 10 0CHOBHbIX LMKA0B (100 Klu).

ObpaTute BHUMaHKUE, YTO OHU BCErAa BbIMO/HAKOTCA OTHOCUTE/IbHO OCHOBHOTO LMKAa. LLlenkHuTe
NnpaBoM KNaBuULLE MbILWKK Ha 11060 NYCTOM YacTu cxembl. BbibepuTe M3 BbiNaaatowero MeHto pasaen

«CBoWicTBa».
Circuit u
Vs 3Hauenue
v Circuit
Speed per 100
| Speed sps 1000000
Simu Step nS 1000

War otknnka 50
Haxonnexue NoLin 5
Moxasate ceTky true
Moxasars nonocsi n... false
Axumaums false
Macwrab wpuora 1
Bpems asTopesepem... 15

Asbix English

Circuit:
Property: (default value)

- Speed sps: (1000000)
Simulation speed in Steps per Second.

- Speed per: (100)
Simulation speed in percentage %.

- Simu Step nS: (1000)
Simulation step in nanoSeconds.

- ReactStep: (50)
Run Reactive components once every simulation
steps. -

Bbl mOXKeTe yCTaHOBUTb Criegytouime Tpu napameTpa:

- Speed sps: CKOpPOCTb OCHOBHOIO LIMKAA C LWArom B CEKYHAY: 3HaYeHne no ymoadaHuo: 1.000.000,
MaKcumanbHoe 3HavyeHume: 1.000.000, MuH 3HayeHune: 1

Ecnu Bbl U3MEHUTE 3TO 3HAYEHUe, CMMynAUna byaeT paboTaTb bbicTpee A megseHHee.

1.000.000 o3Ha4aeT peanbHoe Bpemsa, 100.000 o3HavaeT «3ameasieHHoe asuxkeHune», 10% ot
peanbHOro BpeMeHM.

YT106bI NOHATb 3TO /lyYLLE: €C/IN Y BAaC €CTb CXEMa FreHepaTopa, KoTopas NPOU3BOAMUT NPAMOYrO/ibHblIe
MMNYAbCbl ¢ YacToTom 1 Iy

- Mpwn 1.000.000 BbI yBMAUTE, UTO BbIXOA, MeHAETCA Kaxable 1 cekyHAy.
- Mpwn 500.000 BbI yBMAUTE, YTO BbIXOH, MEHAETCA KarKable 2 CEKYHAbI.
- Mpwn 100.000 BbI yBUAUTE, YTO BbIXOA, MeHAeTCA Kaxkable 10 cekyHA.

Taknm O6p330M, MU3MeHEHWNE 3TOro 3Ha4eHMnA NoNE3HO AN1A NPOCMOTPA MoA4eNnpoBaHHUA, pa60Ta|ou1,ero
B «3amMmeaIEHHOM OBUXKEHUNY.
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YT106bI NPOBEPUTL 3TO, MOXKHO COBPaTL NMPOCTYHO CXEMY.

5V 100 Q

YactoTa reHepaTtopa BblbpaHa 1 'y. MeHsia napameTp Speed sps, 0 YEM HaMMCAHO BbIllEe, MOXKHO
NoNyYnTb NPeACTaBleHMEe O NOBEAEHUN CXEMbI MPU Pa3HbIX 3HAYEHUAX STOr0 NapameTpa.

- LLlar oTKAMKA: KONMYECTBO LWAroB OCHOBHOTO LUMK/AA A4 3anyCKa peakTUBHOMo NoAunKaa, 3Ha4eHme no
ymonyaHumio: 50, makcumanbHoe 3HaveHume: 100, MMHMManbHoe 3HaveHme: 1.

Yem HUKe 3TO YMCI0, TEM TOYHee moaennpoBaHMe peakTnBHbIX KOMMOHEHTOB, HO I'IOTpEGVETCﬂ 6onble
npoLecCopHOro BpemeHu, 4To MOXXeT CHU3UTb NPOU3BOAUTE/IbHOCTD.

Ho BCe 3aBMUCUT OT KONMYECTBA PEAKTUBHbBIX KOMMOHEHTOB B LEenu M MOLHOCTM Ballero KomnboTepa.
Bbl 4ONKHBI UIBMEHUTb 3TO 3HAYEHME NPU MAION BENIMYMHE EMKOCTU MU UHAYKTUBHOCTU.
Hanpumep: ana reHepatopa 50 Kl'L, MCNOAb3YIOLWEro KOHAEHCATOP, Bbl A0/IXKHbI YCTAHOBUTbL 3TO
3Ha4veHume HMXKe 10, 3anyckana peakymto Kaxgble 10 waros = 100 Kly,

- Hakonnenwme Nolin: TOUHOCTb HEZIMHEMHBIX KOMNOHEHTOB. B OCHOBHOM 3TO HaMMeHbLULAA A0NyCTUMas
olwmnbKa: NolLin = 5 o3HavyaeT ownbKy +- 1¥*10e-5. Yem Bblille 3TO 3HaYEeHUE, TeM TOYHee
MOAENNPOBAHNE, HO MOXKET 3aMe/INTb MOAeNNPOBAHME. 3HAaYEHNE MO YMOYAHUIO: 5, MaKCMMabHOe
3Ha4veHue: 14, MMHUManbHoe 3HaveHune: 3.

- NoKas3aTb ceTKy: 0To6parkaeTca UK CKPbIBaeTCA ceTKa. CKpbITaa CETKA MOMKET HEMHOTO YAYYLWNUTb
CKOPOCTb MOAEANPOBAHUA

- AHUMaUMA: pacKkpacuT NPoBoAa, MOKasblBatowme Lndpposble cocTosHMA (MonesHo ana uMdpoBbIX
cxem). KpacHblit 15 BbICOKOTO COCTOAHUA. CUHUI A1 HU3KOrO COCTOAHMA.

AHMMaLMA CXeMbl MOXeT 3amMe/INTb CKOPOCTb MOAEIMPOBAHMUA.
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OTO aKCNepuMeHTaNbHAA BO3MOXKHOCTb, NpeacTtasneHHaa 8 0.3.11.

MOXHO pMcoBaTb Nt06ble BUAbI ANAroHaAbHbIX NPOBOAOB.
Kak aTto caenatb?
- OTpepaKTUpyinTe CyLLEeCTBYIOLLMIA NPOBOA

- NMomecTuTe yKasaTesib MbIlWK B Yro NPoBosa.
- Haskmute knasmiy «Shift» n nepemecture ero.

5\ 100 2

- Caenaiite gnaroHasnbHbIi NPOBOA, YTO YA406HO NpU PUCOBAHUM Pa3beMma:

- Mpw pycoBaHUKM pasbema HaxkmuTe Knasuuwy "Shift".
- Tenepb 3TOT NpoBog, byaeT «cBOH6OAEH» OT FOPU3OHTANbHBIX MU BEPTUKAAbHbIX OFrPaHUYEHU.

- CO3,CI,3VITE HOpMaﬂbelﬁ yron, 4YTOObI 3aKOHYNTD ,El,l/lal'OHaﬂbeIl)‘I pexXum.
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MopaennpoBaHne CBETOAMOA0B
Mpocroii cBeTogmopa;:

CseToamoapl NpeacTaBaeHbl CMMBONOM AMOAa ANA UAEHTUGUKAUMM aHOAa U KaToAa.

L Anode (Cathode
R w

BblbpaB KOMMNOHEHT M OTKPbIB BKAaAKY « CBOMCTBa», MOXKHO 3aaTb CBOMCTBA CBETOAMOAA:

- LiBeT: uBeT CBETOAMOAA — ¥KENTbIN, KPACHbIN, 3€/1eHbI, CUHUIA, OPAHMKEBbIA UAM GUONETOBBIN.

- Nopor: noporoBoe HanpAKeHne AMoAa, HUXKe 3TOro HanpsAXKeHUA OH He ByaeT CBETUTLCA.

- MaKcMmanbHbIi TOK: NOAAePKMBAEMbIN TOK, Bblllie 3TOro 3Ha4YeHUA CBETOANOL CTOPUT.

- ConpoTuBneHune: BHyTPeHHee CONPOTUBIEHME, B KAUECTBE TPHOKA MOYKHO 3aMEHMUTb BHELLHWIA
pesucTop.

- 3a3eMNEeHHbI: yCTaHOBKa 3TOT0 CBOMCTBA NO3BOJIAET M36eXKaTb NOAKIOYEHUS KAaTOAA K 3eMJIE, YTO
AenaeT cxemy MNpoLLe U YmLLe.

Ecnv pgna atoro CBOWCTBA 3a4aHO 3HayeHue true, KOHTaAKT KaToAa UcYe3aeT, a TaKKe coegnHeHue, ecnu
TaKOBOE UMeeTCA.

Hanpumep, ecnun mbl 3agagmm 3HaveHne «ConpotusneHne 100» n «3asemneHne» nepesesém B

NUCTUHHOE 3Ha4YeHNE, Mbl CMOXeM CAeNaTb Npeablayulyto CXemy npotle, 4To MOXKET 6bITb O4YEHb
Nnosie3Ho B CXxemax ¢ 601bLIMM KOIMYECTBOM cBeToamMonos.
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D Anode OCathode

5V

CeeroguopHas cb6opkKa:

CeseToanopgHan c6op|<a CoA4epPXUT MmaCCuB U3 8 HeboNbLUMX CcBETOAMOL00B, KOTOPblE CMELLEHDI K

KaTogy. Te Xe CBOWCTBA, YTO A1 CBETOAMOAQ, AOCTYNHbI A4 CBETOANOAHbIX COOPOK, Hanpumep, ¢
ConpotmnsneHue = 100 1 3azeMneHHbIN = true:

Anode Cathode

5V

R

oM
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