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[Mponor

C nporpammon A NO3HaKOMWJICA, CKopee, CAyYaliHO. BCTpeTns ogHaxabl YTBEPKAEHUE, YTO NPOrPaMma
XOpPOLLO PaboTaeT TONbKO B MOAENNPOBAHUM LUPPOBbIX SNEMEHTOB, A PELLUMA NPUCMOTPETLCA K HEW,
6.1aro 6611 AOCTYN K «KMBOMY», @ HE KMPOTY/IOYHON» BEPCUN. YTBEPKAEHME, KAK MHE MOKa3anoch, 6b110
JIMLLEHO OCHOBaHWM, MOCKO/IbKY Nporpamma 6bi1a 4OCTAaTOYHO WMPOKOTO AENCTBUA C Lenbto 06yveHnn
CKBO3HOMY MPOEKTUPOBAHMIO, Aa U HE TONbKO, €€ BNOJIHE MOXKHO Bbl10 NCNO/b30BaTb HA NPaKTUKE.

Moé BHMMaHWe TorAa NpMBAEKAa BOSMOXKHOCTb MOAE/IMPOBATL YCTPOMCTBA HA OCHOBE
MWKPOKOHTPOI/IEPOB C BHELUHMMU KOMMOHEHTAMM, KaK UMPPOBbIMM, TaK U aHaNorosbimMu. Mo3xe, Noka
6bl/1a BO3MOXKHOCTb MCNO/b30BaTb NPOrpaMmmy, i He OAHOKPATHO 06paLLLaaCA K HEN B CBOMX COMMHEHMAX
AnAa paguontobuteneit. 3alymaB o4Ha¥xAbl HANMCATb O NPOrPaMMe B KQYecTBe repos Lesion uctopuu, A
O6HapY»KKA, YTO NpOrpaMmmy BecbMa NoApPO6HO OMNMCbIBAOT HA OAHOM M3 CAalTOB. YTO NOCAYKUIO K
OTKa3y OT MOWX NJIaHOB.

BmecTe ¢ Tem, HEKOTOpPbIE 3aMETKM O NPorpamme A peLlmn He octaBnaTb. CeroaHs, Koraa ectb 40CTyn
TO/IbKO K NpoBHOM Bepcum, Hnyero 6onee HeboONbLIOK 3aMETKM, AyMato, He NoAy4uTcA. Ho 1 3ameTKa,
BO3MOHO, KOMY-TO ByeT MHTepecHa.
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[epBbIi 3aMyCcK NOC/E YCTaHOBKM

YcTaHOBKa NPorpammbl «TAHET» 32 COHOW AOMNONHUTENIbHbIE YCTAaHOBKW. EC/IM He cnopuTb C
aCCUCTEHTOM, TO BUZ «MPUIIaWEeHUs» K paboTe Takol, puc. 1.1.

® UNTITLED - Proteus 8 Demonstration - Home Page - [m] x

Flle System Help

DEEHA @ f4<dEdBn~B @

{2} Home Page X

PROTEUS DESIGN SUITE 8.11

Getting Started

Schematic and PCB (Basic
Schematic and PCB {Advanced

Open Project  New Project  New Flowchat Open Sample

Simulation Recent Projects

What's New € \ProgramDatall abcenter 8D | ES\isual Designer for Raspberry Pi\Blinking LED pdsprj
€ \ProgramDatall abcenter Proteus 8 D \SAMPLESWisual Designer for Raspberry PiExplorer Hat pdsprj
C-\ProgramDiatall abeenter Electronics\P 8D MPLES\Wisual Designer for Raspherry PITFT Drawing pdsprj
C:\ProgramData\L abcenter 8 D LES\WSM for ARMTwWCLinux\uClinux pds prj
C.\ProgramData\Labcenter 8D LESWSM for PICMICROWSM for PIC16\PIC 4 Bit LCD Driver\lcd4bit. pdspr

> more_

@ Help Home
© Schematic Capture
© PCB Layout

@ Simulation

@ Visual Designer

Demonstration version of Proteus Design Suite

@ You have been evaluating Proteus for 1 days. Please contact Labeenter for more

@ Software is up to date. Last checked 1 days ago. Manual Update Checle

New in Version 8.11

Diff Pair Routing (Update} DXF Importing Component Placement Report
New in Versions 8.6 to 8.10 more guides
Design Reporting Pick and Place Confiurator Length Matching (Updated) Updates V8.10
EDIF2 File Importer Gerber X2 File Qutput (Updated) PCB Panelization (Updated) Auto Complete Routing
Library Import Direct Library Part Importer Ultral ibrarian Import SnapEDA Library Imgort
® Labeenter Electronics 1989-2020 PCB Design Rules - (Updated) Design Variants - (Updated) Power Planes (Updated) Zone Via Stitching
Release 8.11 SPO (Build 30052) with Advanced Simulation

v labcenter.com Getting Started Movies
Installation and Filing New Project (PCB Import Project (PCB

Demonstraton Version Application Overview New Project (VSM) Import Project (VSM)

Free Memory: 5901 MB

Windows 10 (x64) ¥10.00, Build 19042

Puc. 1.1. MpurnaweHue K pabote Proteus Design Suite 8.11

Ecnv Bbl 3HAKOMbI C BOCbMOU BEPCUEN MPOrPamMbl, TO HOBbI KOMMJIEKT OT/IMYAETCA B NEPBYIO oYepesb
HannuMem nNpeanorKeHua HayaTtb HoBbI Flowchart npoekT. YTo M noasnrno «Moé nto6onbITCTBO» K
YCTAHOBKe NPO6HOM BEPCUM NPOrPamMMbl.

ECTb pUpMeEHHOE onMcaHmne BCeX HOBbIX GYHKLMI M 0COBEHHOCTEN, €CNN BaM HYXKEH XOPOLLMI CNUCOK
MmoamduKaunii BOCbMOWM BEPCUM, AOCTaTOYHO BOCNO/1b30BaTbCA ccbliKko What’s New B BepxHei Yactu
NleBoM NaHenwu.

OcobeHHOe BHMMaHMeE COBETYIO yaennTb KHonke «Open Sample». Ho meHs celtuac 6onee Bcero
WHTepecyeT BU3ya/ibHOoe NporpammupoBaHue. C Hero A U Xxo4yy HadaTb.
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BM3yaanoe nporpammmnpoBaHme

ECTb HECKO/IbKO MPOrpamm, C KOTOPbIMM i 3HAKOM XOTA Obl KLIANOYHOY», FAE UCNOAb3YEeTCA rpaduYecKnin
A3bIK NporpammmnpoBaHma. Kak 6bl HM pyraam STOT BapMaHT NPOrpamMmmMMpPoBaHNA MUKPOKOHTPONIEPOB,
OH BeCcbMa ycKopsaeT paboTy npu co3aaHMmM peasbHbIX YCTPOMCTB, @ HAYMHALWKUM AAET NpeacTaBieHne
0 MOCTPOEHUWN NPOrpamMmmbl (He HaNMCcaHUM KoAa). 3anycKkaem HOBbIN dain aAna BU3yanbHOTO
nporpammmpoBaHus, puc. 2.1.

# Mew Flowchart Project Wizard: Start ? X
Project Mame
Mame |New Project.pdsprj |
Path |C: \Wserstvgolo\Onelrive \Documents | Browse
Back Cancel Help

Puc. 2.1. 3anyck co3ganua dainna kHonkon «New Flowchart»

MOMOLWWHMK CO34aHMA NPOeKTa npeaaaraeT 4aTb MMA NPOEKTY U YKa3aTb MeCTO ero pacnosIoXeHus, 4To
ANA MeHA He UMeEeT CMbliC/1a, MOCKOJIbKY COXPaHUTb MNPOEKT A HE MOry, MO3TOMY OCTaBAAKO BCE «KaK
ecTb». KHoNKa «Next» npuBbl4HOE NPOJO/IKEHUNE.

Al mory owmnbaTbCA, HO BU3yaslbHOE NPOTrPaMMMPOBAHUE, NMOXOXKE OTHOCUTCA K ABYM MOAYNAM, pUC. 2.2.
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® New Flowchart Project Wizard: Firmware ?

Mo Firmware Project
Create Firmware Project

(® Create Flowchart Project

Create Quick Start Files
Create Peripherals

Back Cancel Help

Family ARDUINO -
Controller Raspberry Pi
Compiler * | | Compilers...

Puc. 2.2. Boibop mogynsa Ana HOBOro NpoekTa

B.H. F0/10/1060B
MOCKBA - 2020

A1 ocTaHaB/MBalo Bbibop Ha Arduino. Bbibop B okHe Controller ana meHs 3akpbIT, HO AaéT

npeacTaB/ieHMe O TeX MOAY/AX, YTO AOCTYMHbI B AaHHOW Bepcun, puc. 2.3.

® New Flowchart Project Wizard: Firmware ?

Mo Firmware Project
Create Firmware Project

(® Create Flowchart Project

Farnily ARDUINO -

Contraoller hd

; Arduino Leonardo
Compiler Arduino Mega
Arduino Nano
Create Quick Start Files | Arduing Uno
Create Peripherals Arduino Yun
Proteus Playkit
Seeeduing Cloud

Back Cancel Help

Puc. 2.3. JoctynHble moaynu npoekTa Arduino

EcTb ewé okHo Compiler. KHonKa a4na Bbibopa KOMNUAATOPA AAET NpeacTaBNeHMe O TeX KOMNUAATOPAX,

KOTOpble Bbl MOXETEe MUCMO/1b30BaTb B CBOMX NMPOEKTaX, puc. 2.4.
5
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® Compilers 7 X
Compiler Installed Compiler Directory ~

isual Designer for Raspberry Pi | Yes :+\Program Files (x86)Labcenter Electronics\Proteus & Demonstration{Tools'\Python

Visual Designer for Arduino AVR Yes \Program Files (x86)Labcenter Electronics\Proteus 8 Demonstration\Tools\Arduino

Pythan 3 (Proteus) fes :+\Program Files (x86)'Labcenter Electronics\Proteus 8 Demonstration\Tools'\Python

PICAXE Yes :\Program Files (x86)\Labcenter Electronics'Proteus 8 DemonstrationYTools\PICAXE

MPASM [Proteus) es :\Program Files (x86)Y.abcenter Electronics\Proteus 8 Demonstration {Tools\WMPASM

Arduino AVR [Proteus) Yes :\Program Files (x86)\Labcenter Electronics\Proteus 8 DemonstrationtTools\Arduino

AVRASM (Proteus) es \Program Files (x86)\Labcenter Electronics\Proteus 8 Demonstration {Tools\AVRASM

ASEM-51 [Proteus) es ‘\Program Files (x36)\_abcenter Electronics\Proteus 8 DemonstrationiTools\ASEMS 1

WinAVR Download

SDCC for 8051 Download

MASM32 Download

GCC for MSP430 Download

GCC for ARM Download

Check All Check Manual... Cancel

Puc. 2.4. Bbibop kKomnuaaTopa Aasa paboTbl C NPOEKTOM

B.H. F0/10/1060B
MOCKBA - 2020

A1 He yaepxkancs v Bblbpan Arduino AVR (4yTb HUXKe B CMIUCKE), HaXKan KHonky «Download» u 3arpysun
nocaeaHoo (Tak s gymato) Bepcuio nporpammbl Arduino. He gymato, 4to 310 661710 HYXKHO, HO
nonpo6oBaTtb cTomno. Cnegytoliee OKHO NMOMOLLHMKA 3aBepLUaeT NoArOTOBKY. Bbl Nnonyyaete ase
paboune 0bnacTi — o4Ha ANA CO34aHUA NPOrPaMMBbl, Apyras Aaa co3aaHuna cxembl. Paboumne obnactm

nycTble, HO, YBbl, HET CPEACTB CO3aaHMA Nporpammbl gaa Arduino.

YT106bI XOTA HbI YTO-TO CKA3aTb 06 3TOM, A XO4y BOCMNO/ZIb30BaATbCA NPUMEPOM. 3aKprBaIO I'IepBbe;l

(HeyaauHbI) NPOEKT, OTKPbIBaO pa3aen NpPUMepos.
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[Mpumepbl N3 HOBOWM BEPCUM

He Aymato, YTo y MeHna XBaTUT TEPMNEHUA NPOCMOTPETL BCe Npumepbl, puc. 3.1, Ho A NonbITatoCh
OTbICKaTb NPUMep BM3yabHOrO NPOrPaMMMUPOBaHKA.

# Sample Projects Browser 7 %

Keywords Results (524)
[ v Category Title ~
[ Match Whole Words Only 1 VSMfor PICMICRO PIC24 Speech Sample
i 2 VSMforUSE USB CDC Sample

[Al] ~ 3 VSMfor USB USE Keyboard

Generator Scripts

Graph Based Simulation 4 VSMfor USB USE Keybeard + Mouse

Interactive Simulation

Intermet of Things 5 VSMfor USE USE Mouse

Schematic & PCE Layout & USMforUsB USE Virtual Serial

Tutorials

VSM for 8051 7 VSMforUsE PICDEM FS USB CDC Evaluation Board

VSM for 8086

VSM for ARMT & VSMforUSE PICDEM FS USE Demo Evaluation Board

VSM for AVR

VSM for Basic Stamp 9 Visual Designer for Raspberry Pi Raspberry Pi with Tuitter

VSM for Cortex MO

e 10 VSM for PICCOLO softuart

VM for Cortex M4 11 YSMfor PICMICRO dsPIC33 Active Power Facter Correction Sa...
VSM for HC11 v
Sub-category (Feature) 12 VSM for PICMICRO ANT183

Lam A 13 VSM for PICMICRO AN245 - MCP23016 Interfacing

DHT22 v

Data Logger Adafruit Shield ———

HYT271

LY190-128064 PIC24 Speech Sample

MCP32008 12bit ADC PIC24 Spesch Output of Temperature Reading

MPX4250AP pressure sensor Category: VS for PICMICRO

NeoPixel Features: ADC/DAC, Temperature Sensing, Filter Design

Nokia 3310 LCD controller

OLED 128«G4dot Family: PIC24

PCAS555 12C Expander Device: PIC24F]128GA010

12-bit ADC Compiler: MPLAB C30

126X32 OLED

128432 OLED

128464 OLED

12Vdle to 220Vac Voltage Inverter v

OTHpETE Otvera

Puc. 3.1. CAncoK AoCTYNHbIX NpUMepos

Cpeau npumepos, YTobbl HE OPUTMHANIbHUYATD, A HAX0XKY Nporpammy «llomuratb CBETOAMOA0MY, YTO
LAET npeacTaBneHme o npoucxogAawem. NoAasaseTca cxema, KOTOPYH MOXHO 3anyCTUTb AJ1A MPOBEPKU U
OTNaAKM, puc. 3.2.



B.H. F0/10/1060B
MOCKBA - 2020
JTHOBOMbITCTBO. PROTEUS U FLOWCHART

#® Blink - Proteus 8 Demonstration - Schematic Capture - o x
File Edit View Tool Design Graph Debug Library Template System Help
DEEAYN AT #H@EABERD-E|@ [ssedsgn | (A # | +QQUQQ D F0E|EEEE @Rl (T HA RBEDRA

3t Schematic Capture X

T
= T ]
= =10
+ 160 PDORXDIFCINT1S PBOICP1/CLKOIPCINTO [=H0— () 108
‘ 101 = PO1TXDIPCINTIT PEVOCIAPCINTI (= —0) 108 |
16 | 02 — il FE2SS) — o1 |
105 FO3INT 161t
= = DT
= = 1012
v = e
N ETIEE e = PDGAINDICCDAPCINTZZPBBITOSCXTAL UPCINTS (=5
g (e | = P T e |
ATMEGAZ28P |arer AREF povsocorais [ Qo |
g ATMEGA2560 F 3 jiom AvVCC PCUADCUPCINTG :;: AD1
45 [BUTTON -+ FEZADCHRCINTIO [25—Qlacz |
LED-YELLOW PCYADCAPCINT11 [222 ]
17 [Res | POARDGASDAFCINT12 [£22 st |
SW.SPST PCHADCBIECLPCINTA3 Eg AD5
FCORESETIFCINT 14 Reser
af” | |
@ | ARDUINOTUNG: I 1 el |
> ERECymmme fOmnd i
012 iSO b= |
k=g [ s O———0sex ——n - i |
/ 1014 O ADD _=_q FTEXT
a e % eser |
| e A0z I I
) 1017 Q A03 0 = - —Chorn |
= [ oeE—T RN L R |
o _ LT
[e1] | Lb oL [ Ao 228
4
i T T e S T P T T T T ] ey
+
c
B
3
-+
IahEEI‘ItEr/\/\/\ www.Jabcenter.com Blinking LED for Arduino Uno Arduino -
Electronics R
P I Il B | @ 4Messagets) : ANIMATING: 00:00:05.400000 (CPUload 76%) x +18000 v 3000 th

Puc. 3.2. Cxema ansa Arduino co BCTPOEHHbIM B MOAY/1b CBETOANOAO0M Ha BbiBoAe 13

[na pocTyna K nporpamme i UCNO/b3YH KHOMKY B OCHOBHOM MHCTPYMEHTAbHOM pAAy, NO4 KOTOPOM
noasasetcsa noackaska Source Code. 3To OTKpbIBAET paboyee nose NporpammmnpoBaHma. [anblue s, 4To
Oenato 4YacTo, C/IYKaBAo: A yAaA0 BCE, YTO eCTb Ha CTpaHMLEe, YTOObl NOKa3aTb, Kak OHO Bbl10 caenaHo,
puc. 3.3.

[ 8. Bk - Prosesss B Demanstration - o x
| Fe Proiect udd Ede Debug
DEAR A E0€AER-R x Fe g B ©cow 498 9
& Schemstic Cagture X Visual Designes X
fropes £ —
~ (& *Arduing UnafUt) )
~ Fiy u
1
-
=
(]
a
(=}
0] +
ABT
VM St gt 5%
Pkl B O Feagy

Puc. 3.3. MycToe paboyee nose M UHCTPYMEHTaIbHAA NaHeb BU3yaibHOro NPOrpamMmmMMpoBaHMA
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A1 yXe noacMoTpen, Kak BCE YyCTPOEHO, HO cAeNato BUA, YTO NPoYMTaN NOACKA3Ky NO BU3yanbHOMY
nporpaMmmmupoBaHuio. A caenaHo BCE, NOXoXKe, COOTBETCTBEHHO nporpamme Arduino, To ecTb:
BblaenaeTca 610K HavaibHbIX YCTaHOBOK, K KOTOPOMY A06aBAAeTcA 6&@CKOHEYHbIN LK.

MTak. EcTb an1eMeHTbl HaYana M KoHUa nporpammHoro 610Ka. [lobasum nepsbiii B pabouyto obnactb,
puc. 3.4.

signer X |

E

= =L Men
\_Y_'\

(@D

omoUIADOMO

=
a8

Puc. 3.4. HauMHaem co3gaHune nporpammel

LLlenykom 1eBOM KNaBULIKN MbILWKKW MO NEPBOMY 3/IEMEHTY NPOrPaMmbl MOMKHO OTKPbITb €ro CBOMCTBA,
yTobbI NEPEMMeHoBaTb ero, puc. 3.5.

55 Edit Event Block X

Name

[setup

Triggers

Add Remove

concel

Puc. 3.5. MepenmeHoBaHUe 6/10Ka yCTaHOBOK
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He 6epycb yTBEpXKAaTb, UTO 3TO 0653aTE/IbHO, HO MPOBEPATH 3TO /yYLLE NPU UCNOJIb30BAHUK
NoNHOPYHKUMOHANbHOM Bepcumn. B aTom pasgene cneayeTt HanpasuTb BbiBOA, 13 Ha BbIXOA, Ha BbIBOA,
AaHHbIX, ucnonb3sya 610k /0, puc. 3.6.

Main

:omOUNAO MO0

Puc. 3.6. Mcnonb3oBaHue nporpammHoro 6/10ka BBoga-BbiBo4a

Mocne «nepeTackmBaHuA 610Ka» B pabouyto 061acTb cneayeT COBMECTUTb €70 TOYKM COEANHEHUA C
JNINHUEN mexay paHee yCTaHOBAEHHbIX 610KoB. LLlesykom no 610Ky OTKpbIBAaeM ero CBOMCTBA, rae
nponucoiBaem Heobxogumoe, puc. 3.7.

B Edit 1/0 Block

Peripheral

Object: | cpu

Arguments

¥ | Method: | pinMode

Pin: |13

Mode: | OUTPUT

Variables

Functions

state BOOLEAN
switchState BOOLEAN

General Functions

talnt
toFloat
toString
abs
min
max
randam
eof

New Delete

Edit

String Functions

Cancel

Puc. 3.7. HacTpoiika BbiBoga 13 Ha BbIxoz,

10
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Ha sTom 3aKaHumMBaeTcs 610K HAaCTPOEK nporpammbl. CneaytoLLeit YacTbio Nporpammbl ByaeTt umKkn
(loop). Ero nepeHocum B pabouyto 06/1acTb TaK e, Kak paHee «nporpammHble cKobku» (BEGIN-END),
puc. 3.8.

Main

mode 1= OUTPUT

zomOUUNAOMGCO

Puc. 3.8. CosgaHue unkna

HO UMK HY}KHO 3aM0NHUTbL coaepXnmbIm. NepeHecém 610K BBOAA-BbIBOAA, FAe 3anMLLEM HYXHble
AaHHble, BbI6paB HY»KHY0 GYHKUMIO, puc. 3.9.

4] Edit 1/0 Block )
Peripheral
CObject: | cpu * | Method: |pinMode -
pinMode
Arguments analogReference
analogWrite
Pin: analogRead
Mode: | INPUT digitalRead
pulseln
. enableInterrupt
Variables disableInterrupt
debug
state BOOLEAM GEREral FOncaons Lol
switchState BOOLEAN tolnt
toFloat
toString
abs
min
max
random
eof
New Delete Edit String Functions W
OK Cancel

Puc. 3.9. Bbibop dyHKUMM, NepeBogaLLen BbiBoA 13 B BbICOKOE COCTOAHMUE

11
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Mocne Bbibopa GYHKLMM 3aNNCK MEHSETCA ANAIOrOBOE OKHO, II€ MOXKHO BBECTM HYKHbII BbIBOA, HO U
HYXHOe cocToAHue BbiBOAaA, puc. 3.10.

B Edit 1/0 Block %

Peripheral
CObject: |cpu ¥ | Method: |digitalWrite -
Arguments
Pin: |13 |V>
State: [TRUE |v
Variables Functions
state BOOLEAN General Functions A
switchState BOOLEAN tolnt

toFloat

to5tring

abs

min

rnax

random

eof

Mew Delete Edit String Functions v
e

Puc. 3.10. 3apaHune BbiBOAA, €r0 COCTOAHUA U HYXKHOM onepaumm

Cnepom gob6aBMm naysy, B CBOMCTBAX M3MEHUM A/IMTE/bHOCTb Nay3bl; 3aTeM A06aBUM U3MEHEHNe

coCTOAHMA BbIBOAA 13 1 ewé oaHy nay3y B 1000 mc. PesynbTupytowan nporpamma MMeeT BUA, puc.
3.11.

=D

cpu

digitalWrite

it

sisfe ;= TRUE pinMode
i i= 13

moda 1= OUTPUT

opu

g
F
—] L — L

Puc. 3.11. Bca nporpamma «Hello world!»

12
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MocTpounB nporpammy, eé moxHo cobpaTs (Build->Build Project). O6 ycnewHon Komnuaaumm u cbopke
nporpammbl Bbl yBUAMUTE coobLLEHME B OKHe HabatogeHua. Mporpamma Ha CTpaHULE MOAENNPOBAHMA
CXeMbl He Xo4eT PaboTaTb, UTO MOXKET BbITb CBA3AHO U C MOMMM OWMBKAMMU, U C HEMOJTHLIM
dYHKLMOHNPOBaAHNEM NPOrPaMmbl, YTO A NPOBEPUTD, YBbI, HE MOTY.

13
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Br13yanbHoe NporpaMmMmnpoBaHmMe — 3TO TO/IbKO «MOMMUIaTb»?

Cpeau coTeH NpUMepoB eCcTb NPUMepbI PpaboTbl ¢ moaysiem (KomnbtoTepom) Raspberry Pi. BoT oguH 13
HUX, puc. 4.1.

P 1 1 | |_ ____________________ f
| GPIoS 22 Grios  GRIO4GRIO_GOLK [+ GRIO4 . LCD1
GFRICE g;: GFIOE  GFIO17/GPIC_GENA [ GRIDIT | |
GPIo12 O—==0] GPIOI2  GPIOTSIGRIO_GENT [ 0 cFio1s | | M3
GPIDT3 GPID1Z  GPID27/GRIC_GEM2 GPIDZ7 0E —m——— e e
eleaS% GPIDIE  GPIO22IGRI0_GEM3 :1;—8 GPIDZ2 | 1M1 |
o el 2
GPIo2s O—=-"] GPID26  GPID25IGPIO_GENS [—=——( GFI025 | | GPI0z3 (B 1 §E5
GRID21 O] GFIO21 g | = 1= |
| T*D Z21 GRIo14TXD0 G;’%:EEE: =21 3%93 | GPlgl;lé WL
RXD SE GFIO15/RXD0 GPIO11/CLK ?8 CLK | | RO
| 0 GFIOS/EF_CED TO s mMost O SDISDA|
SDA 2] eric2isDA1  GRIOTEFI_GET [——"() GPIOT | | — =oo
| ScL GPIOHSCL1 — e KI
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| o |
D18
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D14
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D5
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| L] D3 |
| D2
| 5 |
| im Er Oiaiay
| 1018341
| 1 l_mEsp;B;mT
Puc. 4.1. Mpumep paboTbl € rpadpmyeckum aucnieem
M 3Ta nporpamma co3gaHa ¢ MOMOLLbIO BU3YyasibHOrO NPOrPammMmMpPOBaHuA, puc. 4.2.
Q Main
7
[
)
ABC
(_eor )
=D = D

Puc. 4.2. Mpumep nporpammsbl gna Raspberry Pi
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KoHeuHo, ec/iv Bbl HAMepPeHbI NO3HAKOMUTbLCA C NPOrpamMmmmnpoBaHMem Ha accembnepe, Proteus
NpeaoCTaBUT TaKyto BO3SMOXKHOCTb, puc. 4.3.

® PIC12ADC - Proteus & Demonstration - Schematic Capture - o x
File Edit View Tool Design Graph Debug Library Template System Help
DEEHY A B @A EE~ B | @ [sscDs:n ~

3 Schematic Capture % | 51 Source Cade X

#|+RAQF %R SSE A B AR BERR

This design demonslrstes e peration of e ADC i & PIC 120571
ey Atast signl i repested sampled and the results are oulaut n serisl
g form o be displayed on tne 7-segment cipioys
7 Q.7
Vihen the REFLIOD signsl change state, e process repests using
= |SGcrRoEE e memal 2 5 raerence instaad of VGG, EEEE
- ;Q?zgg The entire sequence is aiso displayed on the mixed mode graph. A )=
¢ [POTLIN uz @ i
36 s 0
o oo|hi ot
g e se—== =
@ s ] s
” S ] e =
z o R o =3
22 E3 & 21 o7
b =t o
m e 22,
@ = s
REFoEH e
JUL 5n | D v S
o SPITER — st
@ Feoe | [ L[| ]|
MOBELL-PICT26a oL SsesVDORES 4 7
A ITEMOD=PIC
CROWORD=0x3F 74
+
c
bl
3
-+
PIC12 ADC Converter
Electranics
P b Il B | @ 6Message® - ANIMATING: 00:00:25.350060 (CPUload 37%) x 41000y 8000 th

Puc. 4.3. Cxema KoHBepTepa

Mporpamma B A4aHHOM C/ly4ae HanucaHa Ha accembnepe, puc. 4.4,

® PICT2ADC - Proteus 8 Demonstration - Source Code - o x
Fle Project Build Edit Debug System Help
DEEA A Ga@alp BO =xDRE B & % E O beouw [V
3t Schematic Capture X~ 7] Source Code X
Projects &  pectzadcasn (3
~ (& picazcsTa(UA) 1 UST petatet ~
~ Source Fiks 2 #inciuge "P12CETLING” I
[& pictzadc.asm i
5
6
7
s
3
10
11
2
13
@
1
16
7 cblock 0x20
=
1 count
» ende
21
2 Vector for norm
23 org
2 ooto stant
2
% org 4
27 goto ntvec
B
2 main
0 start
31
2
3 wwrt
# ber PRI, AD)
35 banki
36 LT TRISIOS
37
E
3
Pl
41
2
s
“
45
% v
< >
VS Stuco Output 8 x
Miessage 3021 . PIC [PADC.ASH 35 - Regster in ek 0. Ersur e Gorrec 5
Message[ 3021 .} eqisterin ark< D, Ensure correct
Messagel casterin i< O, Ensure that bank bis are correc
Message(302] easterin i< O, Ensure that bank bits are comrect,
Message[ 3021 casterin arkc 0. Ensure core]
Message[ 3021 casterin ari< O, Ensure that bank bis are correc
Messae[302] . easterin ok O, Ensure that bank bits are comrect,
Compiled succe
> I I | @ Messagels) : Ready

Puc. 4.4. NMporpamma Ha accembnepe
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M He ToNbKO Ha accembniepe. Bbl MOKeTe HanMcaTb Kog, Nporpammsl Ha Asbike Cu. BoT cxema
BONbTMETPA, puc. 4.5.

® ymeter - Proteus 8 Demanstration - Schematic Capture - o x
File Edit View Tool Design Graph Debug Library Template System Help
DEEHY A B @A EE~ B | @ [sscDs:n ~ 4R Q ¥R EHE xit iR P R M AR RS R
3 Schematic Capture % | 5 Source Code X
[ L2
> %EDTT“d,
* —
L
TSEG
j:t 7SEG-BCD-BLUE
= |7aHCasa3
S |ATMEGAZ2
o3- ATTINY2313
BUTTON
2 |CAP U1 R2 messure
= LED-YELLOW 0 (L1 mp—— T 1 :._ﬁ V=0.81858033
MSP430F1101 ! o] PiaTan PZUINGLK o 1
] 5] B g
® [ S SR i
PiamAz
Ve o [l S z v20i0
@ =] eramaomus al o
& Lo
/- o Tou
= e
= opy goen i
O ISP430F1101 —
- 4
A
+
c
o MSP430 Voltmeter
b
-+
This dasign implemens a simple volimeter
+ T e e e e iy
The code - s writen entirely in CCE 'C"
and may be fully sing'e sterped and debugged using
ihe commands on the Debug Ment
MSP430 Voltmeter
Electranics
P > NI B | O 4Messageld)  ANIMATING: 000002650000 (CPUload 25%) x 38000 y: 7000 th

Puc. 4.5. Cxema BonbTmeTpa

M Bbl MOXKeTe ybeauTbCs, YTO NporpaMmma HanucaHa Ha sisbike Cu, puc. 4.6.

@ umeter - Proteus 8 Demonstration - Source Code - o X
Fle Project Build Edit Debug System Help
DEEAD @E#@En BO® =cx DRE 8 8 % fF O behuw [V
3t Schematic Capture X~ 7] Source Code X
Projects & mancp D)
~ (& MSPA30FHO1(U) "
~ Source Fiks
main.cpp
v Linker Script Fies
Ink_msp4301101.cmd
21 unsigned short counter,
22
23 P20UT
2
25 #pragma PARATORA
26 _interny mparatorAand
27 81 tor
28 CHARGER
29
30 for(nti=0; vieff] >= 0; =
31 B {if (counter < vrefl)
328 {shortvmax=i*5; max
33 short dref = vrefl] - vrefi-1]
34 shortdd=wrefl]- counter,
35 vmax-=(5 dayddrer,
% unsigned char oh - ((vmax /10) << 4) + (vmax % 10);
a7 piouT-
38 bresk
3}
0
4 for{unsigned short discharge_counter = 0; discharge_counter<2000; discharge_counter++);
2 CAP
B st
44 counter=0
45 CHARGER[-1;
® 3
a
4 intmain void
49 E1{_disable_interrupt(); v
< >
VSM Stucio Output 8 x
>l W@ Ready

Puc. 4.6. Mporpamma Ha a3bike Cu
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YT1O eLLI,é npmBJsiekaeT BHMMaHMeE Mpu bernom B3I’J'IFI,£I,€?

KoHeuyHo, NpuBaeKaeT BHUMAHME TOT GaKT, YTO He TONIbKO Mmoaym Arduino M moaynb-KomnbloTep
Raspberry Pi gocTynHbl ana paboTtbl ¢ HUMUK. ECTb BO3MOMXKHOCTb MCMONb30BaTb MUKPOKOHTPOAEPDI
ARM. Ecnmn y Bac ectb moaynb STM32F401, Bbl MOXKeTe NpoBepUTb, byaeT n paboTaTb Takasa CXema,
puc. 5.1.

[ 8 project - Protess 8 Demonsteation - Schematic Capture o x
| View Tool Design Grph Debug Lirary Template Symem Help

|DEES AFOEHDD-E @ |B=bon B+ +4840 ] . Al 2@
% Schemotic Capture X

|
LED1
e - 5
=y

|

@

@ Description

7

Q

@ The strip of 8 LEDs is connected to MCU TIM2 CH2 (PB3).

~

® Implementation is done using single timer + PWM output

A on one of its channels. DMA is used to transfer data

= from memory to peripheral compare register for PWM output.

+ Single 48 words long array is used for data transfer,

c acting as double-buffer DMA_

2

o Firmware uses CMSIS, HAL and TM libraries.

-

1

IBbEEI'ItEr/\/\/\nm.-hmmm Control WS2812 leds with STM32F401XX |STM32F401
Eleceranics hitps fisim3214-dis covery net20 1806 tutorial-control-ws28 12b-leds-stm32/

Lk I I B besssgen  AMMATING 030003513322 €PUload 76 X 5000y 13000 "

Puc. 5.1. Moabopka cBeToaMo408, yNpaBasemas npeasapuTeibHoOM 3anmncbio B NamaTb

A KaK Bam TaKoW npumep, puc. 5.2.

# uClinux - Proteus 8 Demonstration - Schematic Capture - O x
File Edit View Tool Design Graph Debug Library Template System Help
DEEAR @ ESE@EABD e 8@ [|saecbein ~| A+ 4+9 60 HBoE EEE s G RAIREIZR

3 Schematic Capture

R
@

g

L

3

z

0
s =
EZ
AR
i
ERERERE!

J?t 741537 PERIPHERAL LOGIC
82C504
=|un2 — s — b sosn o] e
3~ [ARMTTOMI DBGEN wASyp. ] g Masio 1] o ]
o [BUFEER S T e
i == =l
DECODER_2_4 — .
@ [pEsnE s H = uCLinux for ARM7TDMI
4z ~
4 erTe " i o
B | i —] 0o 37 o
/| MemorY 22 2
MEMORY_22_32 3
& {MEMORY 24 32 Eﬁ
@ |13
NOR_2
™ |NoR_4
OR_2
@ |or4
OR 8
A plitinown
RTDBREAK .
& [TRUFFER
VTERM
J_ e e
c e e | =
5 = [THE BH e
z e o |5
- T R T = > e
1
— 0 ) —_ P> ecuk B
e T T i g pr-ader ik he ROM Bling sysem. Typing aun
T 5
ok
This sample requires a powerful PC (2GHz or higher) and at [east 256MB RAM 1o simulate reliabily.
wlabcenter. B 2
abcenter I bt o uCLinux for ARM7TDMI &
Electronics s’
[ S | 1%, 10 Messag ANIMATING: 00:00:14.741292 (CPU load 30%) x +14000 y: 5000 th

Puc. 5.2. Mpumep onepaloHHON cucTembl Ha KOHTpoanepe ARM
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M Bbl MOKeTe NpoBepUTb, YTO TEPMUHAA (XOTA Obl B NpMHUmMne) paboTaet B Linux, puc. 5.3. Bot

HECKOJIbKO KOMaH/, KOTOpble BbINO/IHAIOTCA.

WVirtual Terminal - VT1

| abcanter LAEA
For further inforn
http:d/fuou. labcenter. oo
wocut ion Finished, Exiting
1 connand shell | on 1.1.1]

condand or file nane

Puc. 5.3. BbinonHeHue KomaHg, bash B Linux

Hanucatb nporpammy gna STM32 Bbl MoXKeTe Ha A3blke Cu. BOT Nnpumep nporpammbl, HanuMcaHHOM Ha

A3blKe Cu, puc. 5.4.

. vocoder - Proteus 8 Demonstration - Source Code

Flle Project Build Edit Debug System Help

DEEY @ F4W@dBR-8/0 % D6 B & 5 | | 3 Debug [V
3 Schematic Capture 3 77 Source Code X

Projects & mainc@
v (= STM32F103T6(U1)

v Source Files

[ mainc

core_cm3.c
ote
Viable.c
system_stm3zfixorc
flash.c

BB B E

[& g7116
[& g728c
v Header Files
[B eore_ema.n
[f] sore_emFunch
[ core_cminstrn
[F] system_stmazfixen
[l stma2fizoch
[l stm32f103x6.h
[B] flashn
[l common h
[El g711h
97260
[B wavh
v Linker Script Files
STH32F103X6_FLASH 4

E

VSM Studio Output.

> I Il B | o 48Messag.. © Ready

Puc. 5.4. lNMporpamma Ha Cn ana STM32

To ecTb, Bbl MOXKeTe HanucaTb Nporpammy Ha Cu, OTTPaHC/IMPOBaTb €€ U NPOBEePUTL eé paboTy B

pexunme moaennpoBaHua paboTbl YCTPOMCTBA, pUc. 5.5.
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® vocoder - Proteus & Demonstration - Schematic Capture

File Edit View Tool

Design

Graph Debug Library Template

System  Help

SO0Q +@EFBY@ENEY®OE Y &+

DEEHN A H@ABE~ 8| @ [BscDsn ~ % @ AN 2lA
3 Schematic Capture X | #]Source Cade X
UTA
2 4
=
top the pr v2 gt
P P il E va L
7AHC 138
U
X
PEAKER
STM32F103T6
[4HC135]
DAC1 ? DACH{VOUT)
=
Do vour
o1 vager 21
- D2 VREF-
—£H oscim_poo 03
-4 oscouT_Fo D4
o5
o8
o7
e
o8 =

-
3
5Ll BOOTO
g
e
; STNa2 Vocoder STM32
System
P I NI B | I 48Messag.. © ANIMATING: 00:00:01.157870 (CPUload 51%) % +4500.0 v +2100.0 th
o
Puc. 5.5. MogennpoBaHue HanMcaHHOM NPOrpammbil
n nocneagHee, YTo XoTenoCb 6bl MOKa3aTb 13 6onee, yem 600 NpMMepoB, KOTOPbie NoJslydaellb BMeCTe C
o
nporpammoi, puc. 5.6.
® Advanced Weather Station (ESP8266) - Proteus 8 Demonstration - Schematic Capture — [m} X
File Edit View Tool Design Graph Debug Library Templste System Help
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|ahcenterAAA ww Jabcantar. com Advanced Weather Station using ESP8266 Arduino
Ereetrantes
} |} “ | | 1 103 Messa... ANIMATING: 00:00:28.366235 (CPU load 59%) x 55000 y:  -1200.0 th

Puc. 5.6. Mporpamma KAnmaT-KOHTpoAns Ha 6ase moaynsa Arduino Mega
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2nunor

C moMeHTa npeAablayliero 3HaKoMCTBa Nporpamma npruobpena MHOro HOBbIX BO3MOXHOCTeM. Mo
cnoBam pa3paboTyMKOB OHA HAXOAUT LMPOKOE NPUMEHEHME He ToIbKO B chepe 06pa3oBaHms, HO U B
npoussoAacTse. YTo X, C 3TUM CNopUTb TPyAHO. bblna 6bl OHa AOCTYNHa B LieHe, €€ OXOTHO NPUMEHANU
6bl U pagrontobutenn. C yem ToxKe He NOCNopULLb.
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