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o dC stedflsOdProtyussjcddP.i;0) 8 Mdzv L OfMSE WO
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B2 Proteus 8 Professional Setup > - l — &I
Buibop nankn ycTaHoBKM
B KaKyt ManKy Bkl XOTHTE YCTaHoEMTE Proteus 8 Professional? I \ ]\

| Mporpamma yoTaHoeuT Proteus & Professional B cneayowyto nanky,

HammuTe «flanees, 4Tobsl NpoaomkMTs, ECiM Bbl XoTHTE BRIDPaTE APYryi0 Nanky,

HammuTe «D8z0ps
Obzop...

TpebyeTca kak MuHuMyM 1 210.6 MG ceobogHoro AMCKOBOro MPOCTPaHCTES.

Jdanes = ll OTmMeHa

{ Mz ¢ * C dets ff 6lef® " dscoatidy § O € d  H dzw

vdz' HE2Is] tj Cd3i dzHOY' wWdp, OhwsC ' oH @M
Proteuf ted Mz dzs¢ 1. 2)

[CtcOdz ftotst sdalz* f syOlsd o figl€ O dzts o dzjfr)
ZOdzOh Islzo Odzdz?y tsBtcOdz’ ff tcOo d dzb tzts Yy dzls s figvin
fsd3ddztsS. 1 0Loadyo?2 oMmMlsOdzsoe (zfodeliptBelsEd o O
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2 Proteus 8 Professional Setup - - Elﬂlﬂ—hj

Buibepute nanky B Mento «Myck:
Fae nporpaMMa yCTaHOoBKM A0TKHE CO3AETE APALIKM?

E i MporpaMMa co3AaCT APNLIKKM B CNEAYIOWEN NanKe MeHro «fTycs,

HammuTe «/lanee», yTobsl NpoaoM#MTE, ECIM Bl XO0THTE BRIDPaTE APYryHD NaNKy,
HammuTe «0fsopss.

Proteus 8 Professional 0630p...

< Hazan ” Qanee > ]’ OTmeHa

[ MeH2EC dB ' 86 dZECOY' ~ bk dj dz¢ ¢}

s — —
2. Proteus 8 Professional Setup —
YCTanoBKa...
MomanyicTa, noaoanTe, noka Proteus 8 Professional ycTaHoBuTCA Ha Baw
KOMMBKOTER,

YeTaHaenMBaoTCA dakingl
C:\...\Proteus & Professional\Tools\AVRASMVAPPNOTES \m329def.inc

OTmMeHa

{ M dzE§ CkLOB fesyj Mk oflsOdse dzj

I S dzy' o f) & Codpisie’ di wdAdaw | ffioEss € € dzs ) € t
M Oo j th \PY L fifly dolds ¢ igiglrz® L B BYSEs Mists
M ouG(tedmMizdss old.o5)H 20 ¢ fsdzts o GROTEUSE6E O dz
(ted MkeesS 1.
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B2 Proteus 8 Professional Setu;‘ e S

JasepuweHne Macrepa yCTaHOBKH
Proteus 8 Professional

Mpaorparta Proteus 8 Professional ycTaHosneHa Ha Baw
KOMMBHOTER, MPHNCHKEHME MOXHO 33NYCTHTE C NOMOLLLID
COOTEETCTEYHOWErD 3HA4Ka,

HamMuTe «3aBepluMTs:, 4Tobbl BEIATH M3 NporpaMHs! i
YCTEHOEKH,

{ Mz dets & * tizy ¢ * deMmlsOdzv y*°  totsa te

@ Microsoft Word 2010 3
j Paint

4
Q 5o .

-

)(_?! Microsoft Excel 2010 3
E Acrobat Reader DC 3
& Proteus Professional »

Microsoft Office Visio for Enterprise
Architects

Keil uVision5 3

= Calculator

E Atmel Studio 7.0 3

3 Proteus & Professional

5= WordPad 3
—

» Bce nporpammel

[[Hatimu npoepamsu gaiine 2]

{ (MU s Of EMS fesctOord 5 Cdsfy'
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Flle System  Help
DEES QEOEHDO-E @

(3 Home Page X

%< PROTEUS DESIGN SUITE B.6

Getting Started
Open Project  Mew Project  New Flowchat  Ogen Sample

Recent Projects

Release Date

0871172017

24032017

Free Memory: 1 24445
Vindows 751 v6,01, Buld 7601

© The update manager has not been able to check for updates for 280 days

it dMzdz8§ cizs6 dzd?2 | StcOdz ff tetsc tc O d3¢
l2ulso st dedz? desosets ftesj S Iskiz

ztsB MlsotstedIsd dzso 61 tststs] Blszslz 2P rdstOdst
ftoset AP Tz &' sl o jtrdy sk S kLS E
Filei > New Project OBt LOMsMikzeo Olsd mM¢ 1
L o dlst mw o' Cdzs dzOdzON,Is zp JO dalzts >izis® ts&s dsB ¢ @sld
ftesy Clskz IsO dzsCOy' & & dky 6l B J tof qJ dedz? dzO

@ MNew Project Wizard: Start ? X

Project Name

Name |New Project.pdspri |

Path |C:‘UJsers‘\WJsemame%\Dummems | Browse

(®) New Project () From Development Board Blank Project

Back Cancel Help

tdmMzdzEGlsd 5B dedz? desotsets ftetsj sk
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[ 8 d20 IsOCtsy BtOIsd L ExJ L Of s tsdat
sBtcOIsd fkzdzSCIls Fr om tOEWE&gkk®»HpP ment Boar d

@ Mew Project Wizard: Start ? x

Project Name

Name |[AVR Butterfly.pdsprj |

Path |C: Wsers\3esername %:\Documents | Browse

O MNew Project @ From Development Board Blank Project

Development Board

Micro-controller Family Details
AVR ~ | | AVR Butterfly
Development Board Virtual version of AVR Butterfly Evaluation Board with an
ATmega 169

STK500 Evaluation Board

il l?utterﬂy Controller

Arduine Mano 3.x Family: AVR

Arduino Nano 2.x Device: ATmega 169

Arduino Mega 2560 Compiler: WinAvVR

Arduino 328

Arduinc 168

Back Cancel Help

{ Hz ZEELOBH Odzj ¢' H' dZzOdOh Istso Odz

[ BtOoah d dzOdzON Islzo Odadz? o tolz ydzlzi 9 B OBl

L B ok f tds(uaPhbames HTji@Eds sedeald I
L Odsts o Ylzo Odzdz" d3.

2@ Mew Project Wizard: Schematic Design

() Do not create a schematic.
(®) Create a schematic from the selected template.

Design Templates

DEFALULT
Landscape AD
Landscape Al
Landscape A2
Landscape A3
Landscape A4
Landscape IS A
Landscape S B
Landscape US C
Paortrait AD
Portrait A1
Portrait A2
Portrait A3
Portrait A4
Portrait US A
Portrait IS B
Portrait S C
Sample Design

C:\Program Files x86)\Labcenter Blectronics \Proteus 8 ProfessionalTemplates\DEFAULT.DTF

Back Mext Cancel Help

t dmMzdzB § OzOY IsSkzo Odedzy tetsL A3’ t6° & § Sz

| dzOflsf &Eakk (tcdmzdesS 1. 10) kOCBY €

14



173 New Project Wizard: PCB Layout W o |

@ Do not create a PCB layout.
() Create a PCB layout from the selected template

Layout Templates

Arduino MEGA 2560 rev3
Arduino UNO rev3
DEFAULT
Double Eurocard (2 Layer)
Double Eurocard (4 Layer)
Extended Double Eurocard {2 Layer)
I Exended Double Eurocard (4 Layer)
Generic Eight Layer 1.6mm (5 Signal, 3 x Plane)

Generic Four Layer 1.6mm (2 x Signal. 2 x Plane) II
Generic Single Layer
Generic Six Layer 1.6mm (4 x Signal, 2x Plane)

Single Eurocard (2 Layer)
Single Eurocard (4 Layer)
Single Eurocard with Connectaor

t dmzdzsd dB." 160 M~ 4 &3]

VU dZOMsky dzG Bl MAIAE@LS ) 2O B EOd
flso stoj dedz fetsj Sl fHshdoSd. o

2O ZOh Iskzo Odedz? ftetsd Slskz.
757 New Project Wizard: Firrwarc oo ||

@ Mo Firmware Project
() Create Firmware Project
() Create Flowchart Project
Family
Controller
Compiler Compilers. ..

Create Quick Start Files

— — = —

dzO0 dzO't
H Odz

t d Mz dzsi®l dle.dABIZON Iszeo Odz? s SIskz  te

IBitjits §jthd2odald) (8Q L ddlsd fdzj d

(HOd&' ), ' Mdv yscéts o' HStd' Is! Mw
(tod fli2s S
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Details

Schematic template: C:'\Program Files' abcenter Electronics\Proteus & Professional{Templates\DEFAULT.DTF
Mo PCE layout
I Mo Firmware Project

t dMEdesic) "1C 2 L § ' HiIE RS Od sy Mk

Ttejhls' o' HC R s Cheods SiitejdBD h 0 st
(edfkdetsC 1. 13)

3 Hew Project - Proteus 8 Professional - Schematic Capture — T R AR D AN - ™ R
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4.0 o' Cdzdye dhds M, ofdhjdists bk Mlstst
pjtendy sz SklsSk o' MazOo rg ddydtys * Y sig
L dzO2Hjdgts Ef' jdzj Bjdelsd, Nt odCtsted

B Pick Devices X

Keyworgs: Resuls (11): MOTOR.DC Preview:
Device Lbrayy  Cat Descrption Schematic Madel [DCMOTOR]
Match Whole Words?
Shon ol ports it modets? FANDC MOTORS  Beciromechanical
o oy pais wih models MOTOR MOTORS ~ Bectromechanical - Simple DC Motor model
Categary: MOTOR ACTIVE  Hectromechanical - Simple DC Motor model
(Al Categories) -] | moToRapH MOTORS  Bectromechanical - Induction 3phase metor model,
e MOTORBISTEPPER MOTORS  Beectromechanical  Animated Bipolar Stepper Motor mod!
CHOS 4000 seres MOTORBLOCM  MOTORS Hectromechanical _ Anmated Bnushiess DC Motor model
Connectors .OC. [ORS _ Beciromechanical _Arimated DC Motor mods With Inertia And
g:‘;u C“‘;’y‘/i‘uﬁ! MOTORENCODER ~ MOTORS  Eectromechanical  Animated DC Motor model With Inertia, Loading, and position enceder
Do MOTORPWMSERVO MOTORS  Hectromechanical Anmated PY/M Cortrolled Servo Motor modl (Hobby Servo)
ECL 10000 5 MOTORSERVO ~ MOTORS Hectromechanical Animated Servo Motor madel
[Eiectromchanical
[E=TICEETE | | MOTOR-STEPPER  MOTORS Hectomechanical Animated Liipolar Stepper Motor mode!
Incluctors
Laplace Prmitves =
Mecharics
femory I
Microprocessor ICs
Wiscelaneous
Modeling Prmitives
Operationsl Ampifiers
Optoslectrorics
PICAXE
FLDs 87PGAs PCB Proview:

Simlator Primtives

ransistors
TTL 7 series 2

Sub-category:

Manufacturer:

( oK J [ Cameel |

t diEzdets®l "1C. 2O o dBtStclz fsSlsStc’ B dzetsG 5

5. [BteOo " d ftslste’ Bdzd ADCJ dej 3 Hzb dz' (Mt Coc
(edMzdsWB®dM&BPESs SdsfClk [s kO oL d f
COydzoh d 5 dz 2 &2 oty CdsfCsy dgh ' .

19 uj dz0o jHj dets 1 tdigol distimteHe’ dintsiEOR® O dztzi |
Mlstcl e My d datssds ONdE) scO O SEcSSosEs Hod

3 Pick Devices X
Keywords Results (163 DIODE-LED Preview:
led Devics Library Cat Manufacturer Deseription || Analogue Priritive [DIODE]
g‘ii‘hﬂ'{x:!;’:ﬁ :m e U4 IEC 74STD TTL 74 series BCD To 7-Segment Decoder/CommonC.

745248 748 TTL 7445 series BCD Ta 7-Segment Decader/Comman-C,
7415 TTL 7415 series BCD To 7-Segment Decoder/Common<,
74LS TTL74LS series BCD To 7-Segmert Decoder/CommonC,
45 TTL74L5 series Dual vokage-controlled oscilators
748 TTL 7415 series Dual vokage controlled oscilators
745 TTL 745 seres Dual vokage ortralled osciletors
ASIMMDLS  Modeling Primitives Abitrery Currert Controlled Cunent Soure
ANALOGD  Anzlog ICs Anzlog Deviess Low Noise. Vokage-Cortrolled Ampifier F
ANALOGD  Andlog ICs Analog Devices Serialy Cortrolled, 215 V/+12 V/25 V. &,
g::g:;! &DPE‘EYS ADG1433 ANALOGD  Analog ICs Anzlog Devices Serially Controlled, +15 V/+12 V/£5 V. 4{
T e ADGT28 ANALOGD  Analog ICs Anzlog Deviess CMOS, Low-Voltage. 3Wre SerallyCom
TTL 7415 seres ADGT3Y ANALOGD  Andlog ICs Analog Devices CMOS. Low-Voktage. 3Wirs Seriall-Corr
TTL 745 series AVCCS ASIMMDLS  Modeling Primitives Aritrary Voltage Controlled Curent Sourc
AvCYS ASIMMDLS  Modeling Primiives Abitrary Vokage Controlied Vokage Sour
cocs ASIMMDLS  Modeling Primitives Linear Current Cortrolled Curent Source
cocs2 ASIMMDLS  Modeling Prmitives Linear Curment Cortrolled Curent Source
CCR ASIMMDLS  Modeling Primiives Lineary Curent Controlld Resistor (Wire:
ccRz ASIMMDLS  Modeling Primitives Lineear Curent Cordmled Resstor (Vsou | oo
covs ASIMMDLS  Modeling Prmitives Linear Current Cortroled Vohtage Source:
covsz ASIMMDLS  Modeling Prmitives Linear Curent Cortroled Vohage Source:
cswITCH ASIMMDLS  Modeling Primitives Curent Controlled Switch (Wired Cortrol
CSWITCH2 ASIMMDLS _ Modeling Primiives Currert Controlled Switch (Veoure Corir
DEVICE___Optoclectrrics Generc gt emiting diode: (LED)
GAV-TT14P-12 RELAYS  Swiches ERelays  OMRON SEALED HIGH CAPACITY. HIGH ISOLE
GAVH114P24 RELAYS  Swiches &Relays  OMRON SEALED HIGH CAPACITY, HIGH ISOLZ
Subcatogory Gaw-2214p-121 RELAYS  Swiches &Relays  OMRON SEALED HIGH CAPACITY. HIGH ISOLF
GAW-2214P 241 RELAYS  Swiches &Relys  OMRON SEALED HIGH CAPACITY. HIGH ISOLE
GEB2114P-USDCA2  RELAYS  Swiches&Relys  OMRON SEALED HIGH CAPACITY. HIGH ISOL#
GEBZI4P-USDC24  RELAYS  Swiches&Relays  OMRON SEALED HIGH CAPACITY. HIGH ISOLF
GEB2I4PUSDCS  RELAYS  Swiches&Relys  OMRON SEALED HIGH CAPACITY, HIGH ISOLE
GEB2214P-USDC1Z  RELAYS  Swiches &Relys  OMRON SEALED HIGH CAPACITY. HIGH ISOLF
GEB2214FUSDC24  RELAYS  Swiches&Relays  OMRON SEALED HIGH CAPACITY. HIGH ISOLE
GEB2MPUSDCS  RELAYS  Swiches&Relys  OMRON SEALED HIGH CAPACITY, HIGH ISOLZ
HDG12864L-4 DISPLAY  Optoslectroics HANTRONIX 128464 Graphical LCD with SED 1565 cc.
HDG12864L6 DISPLAY  Optoclectranies HANTRONIX 128464 Graphical LCD with SED 1565 &2
HDM32GS12:8 DISPLAY  Optoclectrorics HANTRONIX 12232 Graphical LCD with SED 1520 cc
i B HDM32GS12Y-3 DISPLAY  Optoslectrorics HANTRONIX 122432 Graphical LCD with SED1520 cc
HT16K33 DISPLAY  Optoclectranics HOLTEK RAM Mapping 168 LED Controller Drve
cL8038 ANALOG  Anclog ICs Intersi Precision Wavefomn Generator/\Voltage ¢
INDAIR DEVICE  Inductors Arfiled inductor
1En) DEVICE  Ontolacirries Genedc i emitinescioce | FD)
« it

{ dMEHASC) B ' 8 § bt BdsSct j dj dgj dals ¢
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K Pick Devices

Keywords:

Tsegmpxdca

Match Whole Words?
Show only parts with models? []
Category:

(All Categaries)

Oploelectrorics

Sub-category:

Manufacturer:

TSEG-MPX4-CA
7SEG-MPX4CABLUE DISPLAY Blue, 4 Digit, 7-Segment Anode Display

Library Description

DISPLAY Red., 4 Digit, 7-Segment Anode Display

7SEG-MPX4-CA Preview
WG DLL Model [LEDMPR]

PCB Preview:

Ma PCE Package
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3 Pick Devices ? X

Keyworgs: Resutts (144): MINRES 10K Preview:

minres| Device Library Stock Code  Description * | | &nalogue Frimitive [RESISTOR]
Match Whole Words?

Show anly parts with modsls? [ MINRES100K RESISTORS M100K 100K 0.6 Resistor (Maplin Stock Code=M100K)

MINRES100R RESISTORS M100R 100R 0.6W Resistor (Maplin Stock Code=M100R)
Category MINRES10K RESISTORS M10K 10K 0.6W Resistor (Maplin Stock Code=M10K)
MINRES1OM  RESISTORS  M10M 10M 0.6W Resistor (Maplin Stock Code=M10M)

Resistors MINRES10R RESISTORS M10R 10R D.6W Resistor (Maplin Stock Code=M10R)
MINRES110K RESISTORS M110K 110K 0.6W Resistor (Mapiin Stock Code=M110K)

MINRES110R RESISTORS M110R 110R 0.6W Resistor {Maplin Stock Code=M110R)

MINRES11K  RESISTORS M11K 11K 0.6W Resistor (Maplin Stock Code=M11K)

MINRES11R  RESISTORS M11R 11R D.6W Resistor (Maplin Stock Code=M11R)

MINRES120K RESISTORS M120K 120K 0.6W Resistor (Mapiin Stock Cods=M120K)

MINRES120R RESISTORS M120R 120R 0.6W Resistor (Maplin Stock Code=M120R)

MINRES12K  RESISTORS M12K 12K 0.6W Resistor (Maplin Stock Code=M12K)

MINRES12R  RESISTORS M12R 12R D.6W Resistor (Maplin Stock Code=M12R) FCE Preview

MINRES130K RESISTORS M130K 130K 0.6W Resistor (Maplin Stock Cods=M130K)
MINRES130R RESISTORS M130R 130R 0.6W Resistor (Maplin Stock Code=130R)
MINRES13K  RESISTORS M13K 13K 0.6W Resistor (Maplin Stock Code=M13K)
MINRES13R  RESISTORS M13R 13R 0.6W Resistor (Maplin Stock Code=M13R)
MINRES150€ RESISTORS M150K 150K 0.6W Resistor (Mapiin Stock Cods=M150K)
MINRES150R RESISTORS M150R 150R 0.6W Resistor (Maplin Stock Code=M150R)
o coteaon) MINRES15K RESISTORS M15K 15K 0.6V Resistor (Maplin Stock Code=M15K)
MINRES15R  RESISTORS M15R 15R 0.6W Resistor (Maplin Stock Code=M15R)
MINRES160K RESISTORS M160K 160K 0.5W Resistor (Maplin Stock Code=M160K)
MINRES160R RESISTORS M160R 160R 0.6W Resistor (Maplin Stock Code=M150R)

MINRES16K RESISTORS M16K 16K 0.6W Resistor (Maplin Stock Code=M16K)
MINRES16R  RESISTORS M16R 16R 0.6W Resistor (Maplin Stock Code=M16R)
MINRES120€ RESISTORS M180K 180K 0.5W Resistor (Maplin Stock Code=M180K)
Manfacturer MINRES120R RESISTORS M180R 180R 0.6W Resistor (Maplin Stock Code=M120R)
MINRES18K RESISTORS M18K 18K 0.6W Resistor (Maplin Stock Code=M18K)
MINRES18R RESISTORS M18R 18R 0.6W Resistor (Maplin Stock Code=M18R)
MINRESIK  RESISTORS Mk Tk 0.6W Resistor (Maplin Stock Code=M1k) v OK Cancel

t dzdets®®l "1C. B8 o9 dBtStelz f Slste’ B dztsG 5
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I Edit Component

7 =

Part Beference: | Hidden: []
Resistance: 400 | Hidden: [] Help
Element: e
LCancel
Model Type: AMNALOG ~ | | Hide All e
PCE Package: [RES40 Hide Al ~
Stock Code: [M10K | | Hide A ~
Cther Properties:
[ Exclude from Simulation [ attach hierarchy module
[] Exclude from PCE Layout Hide common pins
[ Exclude from Bill of Materials [] Edit all properties as text
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K Pick Devices
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1. 36)

e’ & .

Keywords: Results (11):

| | Device Library Description

Match Whole ‘.Vo@s7 | FAN.DC MOTORS

Show orly pats wih models? [ | rop MOTORS  Simple DC Motor model

Categary: MOTOR ACTIVE  Simple DC Motor model

(Al Categories) A | | MOTOR-3PH MOTORS  Induction 3-phase motor model.

é‘;:[:cgnlg: MOTOR-BISTEFPER MOTORS  Animated Bipolar Stepper Motor model

CMOS 4000 series MOTOR-BLDCM MOTORS  Animated Brushless DC Motor mode!

Connectors MOTOR-DC MOTORS  Animated DC Motor model With Inertia And Loading

Data Converters MOTOR-ENCODER ~ MOTORS  Animated DC Motor model With Inertia, Loading, and position encoder

Debugging Toals
Diodes

ECL 10000 Series
Inductors

Laplace Primitives
Mechanics

Memary ICs
Microprocessor ICs
Miscellaneous
Modelling Primitives
Operational Amplifiers

Optoelectronics
DirAYE

Sub-category:

Al Sub-categories)

Manufacturer:

Al Manufacturers)
{Unspecified)

MOTOR-PWMSERVO MOTORS  Animated PWM Controlled Serva Motor model {Hobby Servo)
MOTOR-SERVO MOTORS  Animated Servo Motor model

MOTOR-STEPPER ~ MOTORS  Animated Unipolar Stepper Motor model

¢ tc 5 C s afilectronmeehdnicé dz.

b dz f 5w to dat

ozw

" B d

MOTOR-STEPPER Preview:
Schematic Model [STEFPER]

PCB Preview:

[ o ]

{ d Mz dztsiCu dz'. B15dzv te dzd 2

ﬁ Pick Devices

Keywards: Besults {11):
| | Device Library Description
D D 7
:ftc" N':med'w:: toar g FAN-DC MOTORS
ot only pars il modes MOTOR MOTORS  Simple DC Motor mode!

Category: MOTOR ACTIVE  Simple DC Motor model

(Al Categories) A | | MOTOR-3PH MOTORS  Induction 3-phase motor model.

Ay MOTOR-BISTEPPER MOTORS _Animated Bipolar Stepper Motor model

CMOS 4000 series MOTOR-BLDCM MOTORS  Animated Brushless DC Motor model

Connectors MOTOR-DC MOTORS  Animated DC Mator model With Inertia And Loading
B:tbicoiﬁve'?gésls MOTOR-ENCODER ~ MOTORS  Animated DC Motor model With Inertia. Loading, and position encoder
DiDdegsg 9 MOTOR-PWMSERVO MOTORS  Animated PWM Controlled Serve Motor model {Hobby Servo)
ECL 10000 Series MOTOR-SERVO MOTORS  Animated Servo Motor model

MOTOR-STEPPER ~ MOTORS  Animated Uripolar Stepper Mator madel
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Mechanics

Memory ICs

Microprocessor ICs

Miscellaneous

Modelling Primitives

Operational Amplifiers

Optoelectronics w

pIraYE
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Al Subcategories)
Manufacturer:

Al Manufacturers)

{Unspecified)
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¥ Pick Devices ? X

Keywords Results (73); ATMEGA32 Preview
avr Device Library  Description A || V5M DLL Modsl [(AVR2 DL
Match Whole Words? . BGEA |—
Show orly pats with models? [ ] ATMEGAI03  AVR AVR Microcontoller (Replaced by Atmel ATmega128) | — ﬂit; :cc% —
ATMEGA128  AVRZ 128 KByles Flash, 4320 Bytes SRAM, 4 KBytes EEPROM, ADC, Analog Comparator, TWI, 5P, 7 Ports, 4 Timers, 2 USAR e —
Category: ATMEGA1280 AVRZ 128 KBytes Flash, 8672 Bytes SRAM, 4 KBytes EEPROM, ADC, Analog Comparator, TWI, SPI, 11 Ports, & Timers, 4 USAF Lt LG
ATMEGA1281 AVRZ 128 KBytes Flash, 8572 Bytes SRAM, 4 KBytes EEPROM, ADC, Analog Comparator, TWI, SPI, 7 Ports, 6 Timers, 2 USAR™ e PoTTORCZ [—
Microprocessor ICs ATMEGA1284P AVR2 128 KBytes Flash. 16608 Bytes SRAM. 4 KBytes EEPROM, ADC. Analog Comparator. TWI, SPI. 4 Forts, 4 Timers, 2 USAF = pon
ATMEGA1E  AVRZ 16 KBytes Flash, 1088 Bytes SRAM, 512 Bytes EEPROM, ADC, Anialog Comparator, TWI, SPI, 4 Ports, 3 Timers, 1 USAR] —EE= pr b —
ATMEGA162  AVRZ 16 KBytes Flash, 1248 Bytes SRAM, 512 Bytes EEPROM, Analog Comparator, SPI, 5 Ports, 4 Timers, 2 USARTs | ok ::gg:: —
ATMEGA164P  AVRZ 16 KBytes Flash, 1248 Bytes SRAM, 512 Bytes EEPROM, ADC. Analog Comparator, TWI. SPI. 4 Ports, 3 Timers, 2 USAR1 —ram roeroe [—
ATMEGA165 ~ AVRZ 16 KBytes Flash, 1248 Bytes SRAM, 512 Bytes EEPROM, ADC, Analog Comparator, USI, SPI, 7 Ports, 3 Timers, 1 USART — raANoca
ATMEGATESP  AVR2 16 KBytes Flash, 1248 Bytes SRAM, 512 Bytes EEPROM, ADC, Analog Comparator, USI, SPI, 7 Ports, 3 Timers, 1 USART — e el
ATMEGA162  AVR2 16 KBytes Flash, 1248 Bytes SRAM, 512 Bytes EEPROM. ADC. Analog Comparator, TWI. SPI. 3 Ports. 3 Timers. 1 USAR1  rarer oo [—

ATMEGA163P AVR2 16 KBytes Flash, 1248 Bytes SRAM, 512 Bytes EEFROM, ADC, Analog Comparator, TWI, SPI, 3 Ports, 3 Timers, 1 USART
ATMEGA169  AVRZ 16 KBytes Flash, 1248 Bytes SRAM, 512 Bytes EEPROM, ADC, Analog Comparatar, USI, SPI, 7 Ports, 3 Timers, 1 USART | PCB Praview:
ATMEGA16SP AVR2 16 KBytes Flash, 1248 Bytes SRAM, 512 Bytes EEFROM, ADC. Analog Comparator, UISI, SPI, 7 Parts, 3 Timers, 1 USART
ATMEGA16U4  AVRZ 16 KBytes Flash, 1504 Bytes SRAM, 512 Bytes EEPROM, USE Device, ADC, Analog Comparator, SPI, 5 Ports, 4 Timers, 1
ATMEGA2560 AVRZ 256 KBytes Flash, 8672 Bytes SRAM, 4 KBytes EEPROM, ADC, Analog Comparator, TWI, SPI, 11 Ports, & Timers, 4 USAF
ATMEGA2561 AVR2 256 KBytes Flash, 8572 Bytes SRAM, 4 KBytes EEPROM, ADC, Analog Comparator, TWI, P, 7 Ports, 6 Timers, 2 USAR™
32 KBytes Flash, 2112 Bytes SRAM. 1 KByte EEPROM, ADC, Analog Comparator, TWI. 5P, 4 Ports, 3 Timers, 1 USART
ATMEGAI24P  AVR2 32 KBytes Flash, 2272 Bytes SRAM, 1 KByte EEPROM, ADC, Analog Comparator, TWI, SPI, 4 Parts, 3 Timers, 2 USARTs
Sub-category: ATMEGA325  AVR2 32 KBytes Flash, 2272 Bytes SRAM, 1 KByte EEPROM, ADC, Analog Comparator, USI, SPI, 7 Ports, 3 Timers, 1 USART
ATMEGA3250 AVR2 32 KBytes Flash, 2272 Bytes SRAM. 1 KByte EEPROM, ADC. Analog Comparztor, USI, SP1, 9 Ports, 3 Timers, 1 USART
ATMEGA3250F AVR2 32 KBytes Flash, 2272 Bytes SRAM, 1 KByte EEPROM, ADC, Analog Comparater, USI, SP1, 3 Ports, 3 Timers, 1 USART
ATMEGA25P AVRZ 32 KBytes Flash, 2272 Bytes SRAM, 1 KByte EEPROM, ADC, Analog Comparster, USI, SPI, 7 Ports, 3 Timers, 1 USART
ATMEGA328P AVR2 32 KBytes Flash, 2272 Bytes SRAM. 1 KByte EEPROM, ADC, Analog Comparator, TWI, SPI, 3 Ports, 3 Timers, 1 USART
ATMEGA329  AVR2 32 KBytes Flash, 2272 Bytes SRAM, 1 KByte EEPROM, ADC, Analog Comparater, USI, SPI, 7 Ports, 3 Timers, 1 USART
ATMEGA2290 AVRZ 32 KBytes Flash, 2272 Bytes SRAM, 1 KByte EEPROM, ADC, Analog Comparater, USI, SP1, 9 Ports, 3 Timers, 1 USART

Manwfacturer: ATMEGA3250P AVRZ 32 KBytes Flash, 2272 Bytes SRAM. 1 KByte EEPROM, ADC, Analog Comparator, USI, SP1, § Ports, 3 Timers, 1 USART
ATMEGA329P AVR2 32 KBytes Flash, 2272 Bytes SRAM. 1 KByte EEPROM, ADC. Analog Comparator, USI, SPI, 7 Ports, 3 Timers, 1 USART DIL4D v
ATMEGA3ZU4  AVRZ 32 KBytes Flash, 2784 Bytes SRAM, 1 KByte EEFROM, USE Device, ADC, Analog Comparator, SPI, 5 Ports, 4 Timers, 1L ¥
< > oK Cancel
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3 Pick Devices 7 X
Keywords: Besuits (12). ATMEGA32 Preview:
atmega32 Device Library  Description 5 DLL Modsl [AYRZDLL

Watch Whale Words?
Show only parts with models? [ ]
Category:

2 Al 2112 Bytes SRAM. 1 KByte EEPROM, ADC, Analog Comparator, . 3 Timers, 1 USART
ATMEGA324P AVR2 32 KBytes Flash, 2272 Bytes SRAM, 1 KByte EEPROM, ADC, Analog Comparator, TWI, SPI, 4 Ports, 3 Timers, 2 USARTs
ATMEGA325  AVR2 32 KBytes Flash. 2272 Bytes SRAM. 1 KByte EEPROM. ADC. Analog Comparator. USI. SPI. 7 Ports. 3 Timers. 1 USART
ATMEGA3250 AVR2 32 KBytes Flash, 2272 Bytes SRAM, 1 KByte EEPROM, ADC, Analog Compargtor, USI, SPI, 9 Ports, 3 Timers, 1 USART
ATMEGA3250F AVR2 32 KBytes Flash. 2272 Bytes SRAM. 1 KByte EEPROM. ADC. Analog Comparator. USI. SPI. 9 Ports. 3 Timers, 1 USART
ATMEGA325P AVR2 32 KBytes Flash, 2272 Bytes SRAM, 1 KByte EEPROM, ADC, Analog Comparator, USI, SPI, 7 Ports, 3 Timers, 1 USART
ATMEGA328P AVR2 32 KBytes Flash, 2272 Bytes SRAM, 1 KByte EEPROM, ADC, Analog Comparator, TWI, SPI, 3 Ports, 3 Timers, 1 USART
ATMEGA329  AVR2 32 KBytes Flash, 2272 Bytes SRAM, 1 KByte EEPROM, ADC, Analog Comparator, USI, SPI, 7 Ports, 3 Timers, 1 USART
ATMEGA3290 AVR2 32 KBytes Flash, 2272 Bytes SRAM, 1 KByte EEPROM, ADC, Analog Comparator, US|, SPI, 9 Ports, 3 Timers, 1 USART
ATMEGA3250P AVR2 32 KBytes Flash. 2272 Bytes SRAM. 1 KByte EEPROM. ADC. Analog Comparator. USI. 5PI. 3 Ports. 3 Timers. 1 USART
ATMEGA329P AVR2 32 KBytes Flash, 2272 Bytes SRAM, 1 KByte EEPROM, ADC, Analog Comparator, US|, SPI, 7 Ports, 3 Timers, 1 USART
ATMEGA32U4 AVR2 32 KBytes Flash. 2784 Bytes SRAM. 1 KByte EEPROM. USB Device. ADC. Analog Comparator, SPI. 5 Ports. 4 Timers. 1 USAF

Sub-category:

(Al Sub-categories)
AVR Family

Manufacturer.

(All Manufacturers)
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¥ Pick Devices

Keywords: Results (1):

POT-HG Preview.

pathg Device Lbrary  Description
Maich Whole Words?

Show anly parts with models? [ POT-HG ACTIVE High Granularity Interactive Potentiometer (Lin, Log or Antilog Law)

Category:

[All Categories)
Resistars

Sub-category:

Manufacturer:

WS DLL Model [HGPOT.DLL]

PCB Preview:

Mo PCE Package
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Part Malue: |ATMEGA32 | Hidden: [] Help
Element: Hew Data
PCB Package: |DiLs0 [ Hdemr | || Hidden Fins
Program File: || EHide Al ~ Edit Firmware
BOOTRST (Select Reset Viector) (1) Unprogrammed v ||Hide Al ~ Cancel
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SUT Fuses: ~ | | Hide Al i
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Studiols s 3z ° HdL ©O2dz At mel Studi o Matsyd?2

 Odz0 ftesctcOBO wWodzw ' Is! Mw BjLECBhIsse d
L sS¥W' y' 2dse s mMogdhzdstcks Bz ¥ O

] H Odzd n BB3d ssH d ydzd n oC0OL " 9¢€0n B
At mel Studio 7. 1"y &dodkmihk 4§ OQ dzk
1 jtoj H f syolsCsdy o JizhgOdzveay” € dzetsL dz' yJ daL
(tedmizdesS 1y5Bgts Gasanerty jf wOo ddzOd3d dI5S®J B
J SteOdzOB3d o Mis O dztsfotslzj dd@t'd if dgitsdzdeO dfddztsf € d A

36



ATMEL
STUDIO

 Powered by VisualStudio.

tdmMzdte sox2 "dz' 2 o9dcdzvH ftosatcC

Atmel Studio

Atmel Studio 7.0

You must agres the license terms and conditions before you can
install Atmel Studic 7.0.

ATMEL STUDIO -

END USER LICENSE AGEEEMENT I

IT 1I5 IMPBORTANT THEAT Y¥COU 0EAD THIS AGREEMENT
CAREFULLY AND CCMPLETELY. This End User License
Agreement {"Agreement”™) i= a legally lbinding
agreement betwsen, on cne hand, either your employer
{if wou are acting on behalf of your employer) or
you (if wou are acting on vyour own behalf)
{"Licensee™), and on the other hand, Atmel
Corporation ("Atmel"™). By clicking the "I Accept™
button on this page or by downloading, installing or
using any of the scftware available for download on
this page ("Licensed Scftwaere™), you are indicating ~

L agree o Ihe icense Terms ana. conditions.

C:\Program Files (x86)\Atmel\Studic, ‘

Send anonymaous information to help improve the user experience.

t dmMizdetsi€) "1C dats3 f SeGBHY jdedz? L fteOo

1 " imdew L OfEMCE MlskzH® ™ GCttedmlskzo Oy ¢t
CtedmMlszo Oy dBsyj HTtyoOlsd welskz "L Mmlse
" dzz y( ez dsE 1. 54
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Download Atmel Studio Extensions

download documentation

t dizdes®] Ry BAC s j o' Cdes At mel S

dlsotsted 3 deso d2 Htesj CBlewr Y oyeSE S
fslstcOf ddizs dz0 W Bk FIRELC O3] Istc” o

v Mocnearne Gaiins Copmiposka no: Mo ymonuaritio .| @0 i= Ycraroenero: Labnowst — nomck (Ctr O~
4 YcranosnenHsie
GCC C ASF Board Project C/Ces Tun: C/Ce+
Creates an AVR 8-bit or AVR/ARM 32-bit C
Assembler GCC C Executable Project C/C++ project
AtmelStudio Solution
GCC C Static Library Project C/Ces
|1. Bubupaemo mosy
GCC C++ Executable Project C/Ce+
GCC C++ Static Library Project C/Ce+
Create project from Arduino sketch C/Ces
ing .hy |
2. Bubupaemo tun s » /
npoeKTy. ) Pringg,,
He11. 1
1o
3. faemo Ha3sBy. .
4. TucHemo Ans
NPOAOBKEHHS
Wun: HelloWorld
Pacnonox: Documents\Atmel Studio\7.0
Vi pewenns: HelloWorld

{ Mk desiCf jldz*5 59 e stk dBsod, kdflk Gt

1 BB d&zOMis' h OB dzsdz' © (9 ¢ dzOHCd o Mis Odzt
wesiis' zOh tsG ts h OB dzts dzlz . ) sB dzOMlIs
¢l dv@ddedts j CIse. 1" mdzw y! tsets o dzd ¢z 2
dzOh sets ' h jdzdew SO o9dBdtO s 26t o f
fjtejrBHdBBE HES oadBtstelz o tols z(Oteaf igitsddsS o 1.S
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Device Family: | All v Mone Ans noLyky B ATrmega

"

EName App./BogiiMemory (Kbytes)Data Memory (bytes) EEPROM (bytes) Device Info:

ATmegal28 128 4096 4096 Device Name: ATmega128
128 8192 4096 Speed: N/A
128Bubip cimencreasioz 4096 Vee: N/A
128mupomm‘ponopi:é$ :gg: Family: ATmega
16384 4096 Datasheet (Summary)
ATmegal28A 4096 4096 Device Page
ATmegal28RFAT 16384 4096
ATmegal28RFR2 12 16384 4096
ATmegal6 16 HasBa 1024 512
ATmega162 16 MIKpOKOHTpONepan24 512
ATmegal64A 16 1024 512 > AVR Dragon
ATmega164P 16 1024 512 ® AVRISP mkil
ATmegal64PA 16 1024 512
ATmegal65A 16 1024 512 ol
ATmegal6s? 16 1024 512 X EDBG
ATmegal65PA 16 1024 512 X EDBG MSD
ATmega168 16 1024 512
ATmezaHSBA 16 1024 512 e

Supported Tools
> Atmel-ICE

¢+ AVR ONE!

t Mz dzeJ 1j.d&F6 adetstclz i3 CtosC sdzlstots

] HOdsdBEz o df OMTnegdesd Blf@ OB s j dss o d &
HOdZBR CtesS sdzstesdzj 8 WE y' d sod?2 fdmist
o  CHDAPFHOE ¢ tc O dsQy.! SHzjsHaEzR * H dzts  dzO lAtnig Gtmdiod ¢
flse stedls’ 1 totsg CCsdztis ON ji tsiCHOS QiR PEERS L tsB S d

T — Standard Mode | ¥ Gucrpuit sanycr (Ctrl+Q) SIS

D Opasks Bwa VAssistX ASF  Mpoexr C6opxa Ovnaaxa Cepsmc Oxwo  Crpaska

L © - B-Q -2 @ X = || > M Debug - Ovnagxa Gpayseps ~ | g% Timsk - BmreEBE- . LI
> | v o X Wecnaguatepuunsii snisos % | &g - - < o« [ ) < W ATmega128 T NoTool -

* HelloWorld.c D603p

(@] Pewsenue "HelloWorld® (npoexroe: 1
4[4 HelloWorld
<4l Dependencies

* Created: 10.11.2016 23:20:01
* Author : Zver

naWwN R

»
Obospesarens p...

6 =/ 2| Output Files

7 bl Libraries
<] main.c

8  #include <avr/io.h>

9

10

11 =int main(void)

12 | %

13 /* Replace with your application code */

14 while (1)

15 {

16 3 7

1 }

1

VA View VA Outline

floxasats suxommsie ganmsie ws: | PercepioTrace

nucox ownbox JEETEEY

t d fk dzsiSy wldztSordzj o ' S dasts LifgEmjiHdse dh O
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c ¢ BOYd d3ts, mMitjHBadh j By 20 EkdBso
tesL ISOhsoalz’ Is! MW § Odgj dz2 * defmlstelzd3j dzls® o, t
I 5B d&zOMIs! odotHEz @pL £dasls Algids] cigdfta@o Gnls t
1 9 Mmdzts, MdtjHtadh j  @BsdghdsOizzdz0 deCd Hstiz® sOsdf
9" CdzO Hdzw o' HEBsB O j dada™ .

z 5B fls shisxtd O platmizl studio7 ( ed Mz dzlsC L 1 & J €
Bso ' ifuj tydhts] s’ Bds HEHEHRE MMz Y% O
main(), O LOSCGY, M off B ' Bd BISjCd {°

m ADC - AtmelStudio Standard Mode ' X Quick Launch (Ctrl+() P - 5 x
File Edit Miew VAssist{ ASF Project Build Debug Iools Window Help

(0-0|B-@ n-L R X T2 -[BAR| b M Debug = DebugBrowser - £ | main mreEEeo-_E [ B
Do | AR | Hee % | G@- o0 . _ W ATmega22 7§ Noneon AVR Simulator —

~ -] D:APROTEUS\MOJENOBAHHA AUMADC\ADC.c

Search Solution Explorer (Ctrl+: J@ ~
[l Solution 'ADC' (1 project)

{ ik dztsi®) Qe Gdd dzgd2 odedvH fMjtejHEod

1 " mMdzw y! sets Yilste’ Bdets dzOIsdmdzzIlsd ¢
ftesjCIs & d&3jdz¥ Sol ution explorer, h 5
L Od3ts 9 Y lz o @edidyizitizs) ¢ ] d3d dz fslstc’ Bdaets 5B
(BEHEZO® Olaylj)s Gds@ LHQ € " dz2 €O Mmj € zdzH .
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pll Solution Explorer

v 3 x 3

&l o-am| + JE
Search Solution Explorer (Ctrl+: O ~
] Solution 'ADC’ (1 project)

H Build
Rebuild
Clean (@ ADC.eep
Ea  Copy Full Path [E ADC.eff
[ con (@ ADC.!
clieps= ADC.map
Scope to This Libraries
B0 New Solution Explorer View i3 libm
ADC.

Add
‘> Add Library
£+ Set as StartUp Project
Add Arduino Library
EB  AsFwizard
< Board Wizard

View Example Project Help
Export Project as Extension

eeeee

t d Mz dets’®f jldzs5 9dzO dzOh Islzo Odz! ftetsj G Is

sif’ dzvlstste Bsyj odejMmMbedmigdksd: A6
ftoeslsj, dzgj LOoOy0Osls! odCttedMmlssoalzo Olsd

Description Project File Line
1. waming "device type nat defined” [-Wepp] ADC io.h 623
A\ #warming "F_CPU not defined for <ufil/delay.h>" [-Wcpp]

I 'ADC_vect' appears to be a misspelled signal handler, missing _vector prefix [-Wmisspelled-isr] ADC ADC.c 24

I TIMERZ_OVF_vect appears to be s misspelled signal handler, missing _vecter prefix [-Wrisspellec-isr] ADC ADC.c 30

{ o Mk dztsie) Y. 6t HY j dzdz® o' H S B d

sOCtY BRH] OxlSciE@kEfp@Bd Ho&Y (o]
LBjtejyjls! Mws ks 4OE.C v & it OL.Odzets dzO ted i)

Solution Explorer * 1 X
@ o-Tm| F
Search Solution Explorer (Ctrl+: 2 =
i Solution "ADC' (1 project)
4 ADC
I =d Dependencies

4 | Output Files
ADC.eep
ADC.elf
ADC.lss
ADC.map
ADC.srec

4 | 7 Libraries
3 libm

c] ADC.c

t d Mk detsi) tlo. 2l W 02 dz
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[ Odg' L WO2dzO tHttOLEZ Wdtsydd ftosHdo d|
Cdesf S5 s WOBdhkzHHT MG L2

: 1000000010 EOADEGBOEOESE2FOEOO3CACE95319669
: 10001000009 2A036B10/D1F/ 20EOAGECBOEBOL1CO14A
:QE@QZB@@lDQEﬂ@BBBEWElF?EZ

:00PORBRLFF

t dMizdetsr Ade'6 2L W O2 dziz

1106 s o Stoj dzdz” § tetsj C sz i WsGER drdsiltaafisi® dzdzv  h

[ dzv ftetsG e Od3lz 9 Odzdef sitdl Gtep s ozt Cistizg igls &
KeilT * dzlsj ctetso Odzj MjtejHtsoadh j teLtesBCd HA
ftoesetcOR HA&zY o ¢ st tsdlsdefpisfirdgows Cjde j mfsptd®
sOCHBEYJ f tcAsyDCots qARVCRS dzlstetsdzj O3, IsOFC
ARMi Otcr ' Isj Csztetss .

Keil uVision d3' Misd Is o fMmMtB sO¢ " " dzMm IS to iz d3
Colsf ' dzv sste, fMd i3z dzv Is s te B Cosftesy Mste
i tc et B dzi HyJte JtetsjCIls' o, tcj HOSC bste ¢
o' Hd&ZzOGBH)Yj dadaV , O I[s0O¢C By Cdals j oW j 2 M ¢
mMitcjHtsoadh j HiSL o tsdzw ° fiosctcORBzo Olsdf L Us O
f totsc tc Odzdzd Keil § ®F pls ears ls Wdtedgnilcasbcelnt
Bsy dzd 9 ' Mis ftotsc tc O3z o O dzdaw d3' € to th CWsCdES to t
BOIjtc' Odz! dets™ B OL (.

r Odz0 ftesctcOBO wWodzw ' Is! Mw BjLECBShIstse d
L BW' Yy 2dsets medgkeBs§ tctse dzd ¢ O
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Setup Keil C51 Version 9.56 X

Welcome to Keil p¥ision ARM KE I I_

Release 8/2016 Microcontroller Tools
licrocontroller Too

Thiz SETUF program ingtalls:
Keil C51 Yersion 9.56

Thiz SETUP pragram may be used to update a previous product installation.
Howewver, you should make a backup copy before proceeding.

Itiz recommended that you exit all ‘Windows programs before continuing with SETUP.

Follow the instructions to complete the product installation.

| Mext »» | Cancel

t dkz dzsCwdil6@Bdzw y* v ftesHbkzSISE Ke

[z fesHSo Y j dzdgd fos)stctz®dzslz 0 £ OF @BH Iz °
OHtf g dzsC 1. 64) .

Setup Keil C51 Version 9.56 =
Customer Information ARM K E I L
Please enter paur information. M

licrocontroller Tools

Flease enter your name, the name of the company for whom you work. and your E-mail address.

First Narme: ‘Netynsa

Last Mame: ‘Volodymyr

Cormpany Mame: ‘KF’\

E-mail ‘test.mail@hntmai\.con{

<4 Back | Mest > > | Cancel |

t d MzHAiC)l tctsH ts9 ydgidsddMze 5 H KEills Iz

[ OdzV o d I ' fif¥@ikRuVision (e Mz dzs ¢ 1. 6 5)
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[il
NeEd d| %

I Ci\Keil vS\C51\Examples\Hello\Hello.uvproj - pVision

Edit View Project Flash Debug Peripherals Tools 5SVCS Window Help
DR || PR R EEE G ®

Eariale

& E @ | W simuator

Frar )

e RS

Project Ly}
=% Project: Hello
© 43 Simulator
= 3 Source Group 1
() HeLoc
= [ Documentation
) ABSTRACT.TXT

‘ »
@rr. [@e.. | OF. |0y

Build Output

Simulation

CAP NUM SCRL

(

d ik dzetQ Is.yedds S s o j

9" Cdzs Kei | uvVv

tls o tstedfsFs & s jrCdey ! s&Ede j WNpwigBoject f © iy e ts
f slstc ORG GE k2 § Ok B dsf begs 6

) ) dzw
ftesj Cls
( @fk dzts €

Yy! sets fftslstc’ B dzts
Is © 9 dBtOIsd
1.67)

dzj 5B

Hdtj ¢
I

9dBtcOIsd
~n H dzRAT39001E ~ °

m

] A Cakeil_vS\C5T\Examples\Hello\Hellouvaraj - JVision
| Ble Ecit \iew Project Flash Debug Peipherats Tools SVCS  Window Help

HEE Y] © New ision Project..

: T S HEe New Multi-Project Workspace..,
W*—_‘-] Open Project...
B9 Projeccha  orenued
=40 Simulate Leport
B Sour  Manage »
Ak
58 Doct Select Devace for Target —
_] P! Remoye item
A Ogtions for Target “Simulator’... -7
Clean Targets.
23 Buid Target 7
(4 Rebulild a8 target tiles
@ Batch Buid...
2 Tansiate.,, el -F7
5 Stop busd

':ij‘.|eu.‘ 3

(V] 1 coxeilvs\csmExamplesielio Heto upro)
2 CellvS\CS:
3 COKeilvS\C5 1\ RIxTiny 2\ Examples\Traffi O\ TRAFFIC uvprey
3 COKeiL¥S\CSTVExamples Blinky\BLINKY.uvproj
5 COKell ¥S\CST\Examples|CSample\CSAMPLE.uvpro)

& el S\ CSNExamplesuntineon XC822\8O0ST_LEDTS\Boost) uvpre)

T S
' T CXeil_vyS\CS XCB38AIsm_Cle L Cockanpeo) —
8 CXeil v5\C5 e UVDIod
3 COXell ¥S\CS e
10 C\Ked_vS\CS AYpro)
Create 8 new Vision project

t d iz dztsCu Isle. 616 dzdzw
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Select Device for Target Target 1°... X

I =l
Vendor:  Atmel
Device:  AT89C51
Tookset €51 I Use Bxtended Linker (LX51) instead of BL51
Search: |339c51 T Use Extended Assembler [551) instead of A51
Description:
8051based Fully Static 24MHz CMOS controller with 32 1/0 Lines,  ~
2 Timers/Courters, 6 Intemupts/2 Priorty Levels, UART,
i Three-Level Program Memory Lock, 4K Bytes Flash Memory,
£ ATescsiis 128 Bytes On-chip RAM
€1 ATBSC5130 I
[ ATB9C5130A
£ ATe9Cs131
€3 ATascs131A
€1 ATs9C5132
€1 ATBSC51AC3 v
£ ATBOCS1CCO3 ENE >

[ ok | cocd | o |
t dimizdets’€l diB. "6t f tslstc” B dets™ Oten " Is§ €

z 5B HSHOId dzse 2 *.fp WO2dz Ht f tof
CAdd newitemtogroupe (tedmMkzdzs¢ 1. 68, 1. 69)

Pr Lkl Lad W LSt | e | Rrger s

MAN WO T ¥V /8D

3 Sewrg 2
A Opbons ror Group “Source Group 1.

m Nav mwm Source &wp i
Add Existing Fites to Group 'Source Group 1'..
Remove Group ‘Source Group 1" and its Fles

S Rebulld all target files
5] Build Target 7

dh Manage Project tems...

E{_‘; Show Inciude File Depencencies

t d Mz dzts’Cu Islo. t6t8] dzdzv dzso se s W O2 dzz o
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Add Mew Item to Group "Source Group 1°

ﬂ C File (<)
@ Ce+ File (cpp)
@ Asm File (s)
ﬂ Header File (h)
g Text File ()
’5 Image File (%)

Add template file(s) to the project.

“ég User Code Template

Type: |

Name: |

Location: Ii: \Users\Ellye\OneDrive \Documents

.

]
Help

{ Mk desd .69 diftb

1 g dzw
(tedmizdS d 1.

y! 5615

70, 1.71)

Project LA = R T P

f slstc’ B dzts

w02 oziz,

= 5 Propect: 123 I 1
5 R Te=>*
A Options for Target Taeget 9.,
-

Add Group...
b Manage Project tems...
L2 Rebuld all target fies
2] Build Terget F7

v | Show Include File Dependencies

t d Mk dzsiy AdzAM0ls z o O dzdz™

ﬂ Options for Target Target 1

Device | Target Output | Listing | User | C51 | AS1 | BL51 Locate | BL51 Misc | Debug | Utities |

Select Folderfor Objects... | Neme of Executable: [123

& Create Executable: \Objects\123
¥ Debug Information V¥ Browse Information

¥ Create HEX Fle HEX Format: |0 -

" \Objects\123LIB

I Create Batch File

[ ok || Coce |[ Defauts |

t d Mz detsiCy Jldzj7tdhexyW @2 dzlz
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v ¢ ) it @' § siste' B dats o a¢CrasletXs d
flee SO odBtcOHESON ISls ' sct § slste' B dzts
fesj Sk lsBexE@hdkOoBdN dvChpds b Yd ys ko ¢
W cmdsodd? HAYW Yl et fsj Skl (tod )k ds

?;? ILI Iﬂl @ | | Target 1 i .s"i\ ﬁ

Project I X | _’I 123.c
=1 %% Project: 123 | 1
=l % Targ=t1
- ¢ AX Options for Target ‘Target 1°... Alt=F7 L
Add Group... §

t Manage Project ltems...
[t}] Rebuild all target files
L] Build Target F7

v | Show Include File Dependencies

it dMzdsdISsBRZHts9 O ftesy CIskz

' ] < | Picture Tools  Objec
“ Home Share View Manage
« v 4 > ThisPC » Documents > Objects

v 3 Quick access

m Desktop »
3 Downloads »
# Documents * 9 g
2 PWM.hex

#= Pictures

t d Mk dztsiChexi W ®3 dz
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B CucCtdstetdjtc ' Ok &Bcudid &Y diz@d v O d
B CtosC sdzlstesdzj o6 ATmegal28 L dzOmtsHdIls! fyw
tjLdmissted & odS¢tstedMmissak stz M pixzisitalts g
' Hiswadgsigdlssted dz® o5 H dzdifte Odz' dg' O Rte ddifj b
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e PDUSDAINTS [—22
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R1 R2 R3 R4 7 | L7g
0% 10K 0% 10% £ Pasacs PETXDOPDO f—=
— PATIADT PENOCINAINT —+—
K1 - PEL/OCIBANTA —2—
4w . & e
o i PBUSCK PEATIANTS ——
StSwcp une =29 | = < PE2AGS PETACPAANTT |—2—
= e K- PBIMESO <
ReveneOroed® o o 3 a, £ pawoco PFOVADCO |—2
L/ e PBSOCIA PFUADCT 22
SpeedUpgine o = 1 e PFUADC2 —2
= o K- I pamoc20c1c PEMADCS f—=
SpeecOownp® o o = PFUADCATCK |—L
= PCAS PFSADCSTMS [—2
-=5— PCuAR 2 —
<L pcuato PETIADCTITON f—=%
é— PCNA a3

=] PCaAI2 POORT
2 ecoaars POLRD 22

—-—‘; At POUALE
22 pcriars PGATOSC2 |—1
L - s U2 = PGaTOSCT —12
L.

V8 ouT
ouT2

1 AREF
— S = = avce TR
- 1 Vvss : — ATWEGA 128
: 2 v
=¥
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tdmMzdzbEn PBBA d3sH j dz' JedMmlsteses § jtolzo Odadz™

230 132

i
g
g

&
|

00w >

48



= 0O =
o =00
—_ - — — &£ E E =
od == w w I~ N —
[SERTIRS IR SRS S S S D) S = &
oo aaf a oo
QO T === == = =
o W o +~— ou o3 =t w0 0 f~ O o —
= =
s EEEEETEEESCcEER
o T e Y O e N e e s I e A B
= M Od — O O O M~ W W s M o — O O
—_— W W W W W W W Wm W wm W wm uw uw uwm =
PEN[]1 & 48 [ PA3 (AD3)
RXDO0/(PDI) PEO [| 2 47 [ PA4 (AD4)
(TXDO/PDO) PE1 [ 3 46 [ PAS (ADS5)
(XCKO/AINDO) PE2 [| 4 45 [[1 PAB (ADS)
(OC3A/AINT) PE3 [ 5 44 [0 PA7 (AD7)
(OC3B/INT4) PE4 [] 6 43 [ PG2(ALE)
(OC3C/INT5) PE5S [| 7 42 [1 PC7 (A15)
(T3/INT6) PE6 [] 8 A R 41 [0 PCB (A14)
(ICP3/INT7) PE7 [] 9 40 [0 PC5 (A13)
(SS) PBO [ 10 39 [ PC4 (A12)
(SCK) PB1 ] 11 38 [ PC3 (A11)
(MOSI) PB2 [] 12 37 [ PC2 (A10)
(MISO) PB3 [| 13 36 [1 PC1 (A9)
(OC0) PB4 [] 14 35 [ PCO (AB)
(OC1A) PB5 [ 15 34 [ PG1(RD)
(OCIB)PB6 {16 o o o — o o = o — o o o — o331 PGO(WR)
T v v O N O N O OO O SN SN MM ™M
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moelm3e8d8caBB2BEE
o N = ST & e == = &
Qo ol ~TECcERzzzcC i
O 9N 0 Z === 0 — —
S LR SSE=EE=E==%
8 2388
S g =
. t
tdmMzdz8d dd.sHd B CtesCtsdstotsdz) O AT

] sydsej B L Cdesf ¢, LO HBGYBHREsGEsE v
Cltozowaaiay z dzs @3 f sMmis' 2 dese s Mistezdzz DC M
o dedz dzOo jHJdzs dzOs e & des 2 2sdE B3O dz'OFgs
W' ChmdsPdz Istselsts ff ° Mdzv L dzgv Is lisvdids otgj i B HIgj *
odnma' HAzdR MBS BE o df OHCE L dZOYyO*' dzOfm
onrtsHd & Sl tdzlstcmbgjtdg@Q AT REERAISHRBIO ‘ Is ¢ |
odMmMtsCd?2 t' o jdz dzOtltclzchd , ¢ tKitfe[p HESHEfigd@ 1 Id.
9 nBHOR & CtocCdstesdzj cO© Mftsmisjte" cO° Is!

dzse ' ydzd?2 O.
StartStop Line h_ : ‘

ReverseDrder# . h?: :

SpeedUp# K4 —1-@
P — .
.D_

SpeedDown Line
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s dzts § K1O(StartStop Line) 9 Hfs9o " HO' LO 9 dzd ¢ (
Ho e zdzO 1 tsfmis DQ Mptoe tsts st R dzd Ho e kzdz o
2sets 99 BCdgj. stdzd Hodceclkzdz o9 " i3S dzj dzd 2
sdetsf S 2 WE geelzg s12ic s o dotsHEz 3 OtPBE sz ts
fso ddzj dzOH B HsSPtODET? o - " H .
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gg ; C |:‘ = x | E x
CC g < 0 x Lro) 8 (@) 8
© X |0 |02 & & «8&
I B~ x — R |— |48 X X | ©R
Isetic'| 9 | & s [ J [ X8| X | o B 0| ©&
Lo 0 |xX |5 | © g N | O o ol o N | 5N
0 0 (00} — O <t o™ (92] — —
© S |8 | o © S © | © o |lo 8 @ S | ¢ ®
(@)] (@)] (@)] (@)] o) e N ENe)] (@) (@)] (@)] (@)]
) ) o | & 0] O 0| O & E o 0] 1) E o
= E |E |- € EEIE |- |- E| E E| - E
= E = E | EE|E El E = =
< < | | < < | < < [ < < | <<
$03
PORTF I T ] | ($62)| i | $11 ($31)
($23)
$02
F |DDRF [ | ($61)| i | $10 ($30)
($22)
$01 $00
PINF T T T T T T $OF ($2F)
($21) ($20)
PORTG T T T 7T T ($65)| T T $14 ($34)
G |DDRG | [ T ($64)] T | $13 ($33)
PING i [ T | ($63)] T | $12 ($32)
PORTH T T T 7T T T T T i | ($DA) | T | ($102)
H |DDRH T T T |7 T T T T T ($D9) | T | ($101)
PINH T T [ T T T ) T ($D8) | T | ($100)
PORTJ T T T |70 T T T T i | ($DD) | T | ($105)
J |DDRJ T T T |7 T T T T T ($DC) | T | ($104)
PINJ T T [ T T T T T ($DB) | T | ($103)
PORTK ; ; T ; ; ; ; ; ; T ($108)
s |DDRK ; ; T ; ; ; ; ; ; T ($107)
BINK : ; T : ; ; ; ; ; T ($106)
PORTL ; ; T ; ; ; ; ; ; [ (5108)
. DDRL ; ; T ; ; ; ; ; ; T ($10A)
BINL : ; T ; ; ; ; ; ; T ($109)

utsH' ftescteOdiZO &GO’ o dH:
LDl R31,$00; R3l« $00; R31, R30( 2)i OHtej MO MlsOlsdydes’ § Oc
HOdzff Acj ¢ ' ) IDBRBS$ 0037,
, $) oMM oR om Ao
, R plwmR pws $2"
ORI R19, $08; R19 « $08=00100000B+R19, R19.5 « 1
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STZ R19: $ $ 2<'R19M $ 28 « 1.
2.6.4.4 1000dzsOy jdadz?y tojc' fMste® | CR1

16" Bb@s P16 tesL cWHAdd?2 e’ Miste | CR1
$0047(dw1) : $0BUHFEPI) O ODdEE@R]IsJ :
$0028 (Hde. odhj).
utsH' ftescteOiRZO &GO’ 9 dH:
LDI R23, $00; R23  « $00

. $9 CIA TR ¢ x A T
,$9ch TR C @ Ag X

ST X, R23; «R23w$OR 1
LDIR24, $28; R24 « $28

, $AChRATMR W AT T

U SICHATRR Cy AT @ 2 SRCU« ATTR @

ST Y, R24; ¢R2Zau$R1
2.6.4.5 1000dzsOy jdzdz? tjc' flstc® OCR1 A

2R ¢ o« AmTA X

1 G Hidgsg Uz2.2, 16 totsL toW H dad 2 tcj ¢ Miste OCF
$004B(u4): $O004A(CST 1) . ) OCR1A IstejBO
$00149dad?9 .

utsH' ftescteOdiRO &GO’ o dH:

LDI R24, $00; R24  « $00

, $2 o TR 0 p A Tt . )
, $Q oM TtMRor At " 20 o AN

ST Z, R24,; wIR24Cd45601 A
LDI R25, $14; R25 « $14;

, $2 olpATMR 0 p AT
, $YdolmMATM orm AT !

ST Z, R25,; M« R2% R34

2 ofg 0 e« A o)
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2.6.4.6 lttscttOBBzo Odzdz?y sH' &z=N=8, 6]
s 02 d3j tc O

I dhy Hted LOoOdlsOy jdzdzg t6j 6’ MisteO® TCC
WGN10=0, s tcOLtSd3 L HottdBO B ' sOBRBd WGM!:

TCCRB { tctsctdgOjdgley IsetsB sIs d 2.1).8 ( IsOB dzd yw

[ dzv  fesctcOdzzo O @dMH) s s Oz=L80f MS k2 SO
odStcdMmMistsozs Is! (etg BBt TCCR1 I

7t . 6 tc . 5t . 41, 3 1. 216. |1t. |08
ICNC1 | ICESL i WGM13 | WGM12 | CSI2 csi1 | CSI0
0 0 0 1 0 0 1 0B = $12

( g Mdds (sH ™ dr = 8
OB 4T dB ' % HYjtoj O OSCksosets Mmdc dzO dz

[ MYdtoJ dzs sOCIssatsets Mg
CSn2 CSnl | CSnO _
v3 © dsHj dvaA wdzh
0 0 0 02 d3j o/ dz' Yy vO2dB e/ dz' yddz dz
L z4 d dzj dzd ]
0 0 1 fewio fenio
0 1 0 feiuo/8 feiuo/8
0 1 1 feiio/64 feio/64
1 0 0 feo/256 feno/256
1 0 1 feo/1024 feo/1024
lde" " H uvn, d' ys O
1 1 0 fc|k|/o/16
M OH O yddz W tctsdzls
] 9'H uUnNn, az' B O
1 1 1 fenao/32 d u
LO dOtsMlsOs ydd

1 ed 3'.15<1Q@ 3, 4 OB 5.
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2740 j B0 Odkcstedlsdkk woetlsd O §jthkyy

2. 7.1 R jkO Odkéstdlsdkz e slsd
0

! MoKK € KUBNEHHA
DDEB=00100011
Hanaurrysanns Himckn 0.1 -1a 5 na suein
nopry B 1,1 ~ nanpsam ofepranns
5« LUIM curnan
2 —
Hﬂ:’;’f’;;!:’” OCRIA =20
nopieHanKg PFCPWM ICR1 =40 THEBRTYEMD D BRI
AU ruﬁuﬂpu Ti nopTy B, wo einnosinac 3a
aEaryna
3 N
JaNAHHA PEAHMY
8-PFCPWM y Bit WGM 13
TCCRIB
10 T
4 —_—m ImBapTycMo 0,1 BuxoOW
Beranoenenna I nopTy B, wo nignosigaiots 3a
IHBEPTOBANOrD EE: :':{}!M 1AL, IAAMHA HANPANRY
T -curtany g ! OEGRETANHA ABAFYHA
5 1
KHonka
BorasosncsHs o R
TCCRIB nogiinimrka Bit €811 aKTHEHa
N=R, Ta TOUATOK I
poora LTI 12 TaK
J/ stmyzmauamul Ha 5
OCRIA, we

ABINBLYE LNApYBATICTH

IMEHLIYEMD THAYEHHA
Ha 5 0CR1A, wo asmeHwye
LANAPYBATIET

tdmMzdzsC e R BR Odzestedlsdsz tise
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272s J ok YO ftesctcOBRBRO dwso sk

#include  <inttypes.h>

#include  <avrf/io.h>

#include  <avr/interrupt.h>
#include  <avr/sleep.h>

#include  <util/delay.h>
#include  F_CPU 16000000L

int  main(void) // 0

{

/' 1: Init port B

DDRB = 0b00100011;

PORTB= 0b00000000;

I/ 2: Init 16 T bit timer 1 values
OCR1A = 20;

ICR1 = 40;

int  delay = 1;

/I Init Phase and frequency correct PWM
TCCR1B =_BV(WGM13); // 3
TCCR1A =0;

TCCR1A |= _BV(COM1AO0);// 4
TCCR1A |= _BV(COM1Al);
TCCRI1B |=_BV(CS11); /I 5

char
flag_start_stop=0,flag_reverse=0,flag_speedup=0,flag_speeddown=0;

while (1) /16

{

Il 7. Start I Stop button action

if ({(PINB&4))

{ flag_start_stop=1; delay_ms(10); }

if (( flag_start_stop==1 )&&(PINB&4))
{PORTB"=1; flag_start_stop=0; } /18
/I 9: Reverse button action

if (I(PINB&8))

{ flag_reverse=1; delay_ms(10); }

if (( flag_reverse==1 )&&(PINB&S) )
{PORTB"=3; flag_reverse=0; } /110
// 11: Speed T button action

if ((PINB&16))

{ flag_speeddown=1; delay _ms(10); }

if ((flag_speeddown==1 )&&(PINB&16))

{ if (OCR1A!=40) OCR1A+=delay; flag_speeddown=0; } // 12
// 13: Speed + button action

if ((PINB& 64))

{ flag_speedup=1; delay_ms(10); }

if (( flag_speedup==1)&&(PINB&64))

{
if (OCR1A!=0)OCR1Ai =delay;// 14
flag_speedup=0;

}
}// 6: End of loop
}// 15: End of proram

80



Hd Y ud dzO09 J HJdzs HJWC f sw fydzj dzdaw ts C
dzOo jHjdets odhn j .

2721wdz’ y' Oz’ LOY' v fstelskz PB

1 ' ls DDxn tjc6' mMstcO DDRB odL dzOyo
CtsdzlsOCIs o9 jHjdedgW/ ado jHjdagdg. (iCH tse dyg 2
fstclskz weo dzw mMsBtss odn' H, wehts 3y ygoi
WEdeC y' sdgz® 1 ®€ Odp AzdHR. ‘offlstd® H DBRx ¢
tc d )z d&3kz 2

Name DDx7 DDx6 DDxs DDx4 DDx3 DDx2 DDxt1 DDxo

Initial Value o 0 0 0 0 0 0 0

t Mz detsiCl R d2¥3H tj ¢ Mistc® DDRX
wdz" Yy Odz' L' s edetsHd 0, 1 zO o de j H
HicO29 Jtc® 2z wf , LO HBfBBserE WwWCdmn BEH,
Hodekzdsdizotssfips'tczdglr. 1 deo " H 5 ' dz') g BdztsL
BzHj &3 L dzi BOGEROdzwf WS d2 BEHj. Cjtekzo Ols(
USH' DDRB = 0b00O100O011.
yjtejL dsydzdej BddL! ¢j L dzOR tSHY j dada”
O sHtSC oBEZHSO Odz ' HIsWw G kds yd d oy ta offrfrjdsts:
dzj BEHjBs, O oadSittedmMbO’ i3t L sods "Ndg ,
l1'ls PORTBn tje6' MstcO PORTB odS¢tdiz®
WikdC y' tsdzlz’ we odn‘ H, sts yd2 B'I odL
o MisOdatso dzj dzgd?2 o 1, dzO o d ~dhps C o6fHs Qalztoodd”
o' dz MEddeklsd2 o© 0, d2O odmatsH' o MlsOdese dz
cShts ¥ o©de"H WEkdSy' dlz® w¢e 9an' H,
odzzlstc' hdz' sets " HOWdzlz 8 B dzisG B | & s kB .
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B'lsO PORTBn o 1] ufdfmseebyydE ds yo'ls!
B CtesCdstesd €0 kO d& d ‘v ¥ JOdjPdadRT x
fsCOLOds &0 tdhmkdSk 2. 24
' &2 Yy Od Lk & jc' Miste PORTB dzkd
PORTB=0b00000000.

Name

Initial Value o 0 0 0 0 0 0 0

li;x;..-[ Nibble Lower Nibble

tdmzdzes®€)] Qe &1 tjc' MsteO PORTX

27221 0 EMS O LEfddS O HodcEkdO § sk’

(v CitokzoOdede® LOfEMSEA L ddS sy |
HEf SBEEBs HEO02oj©O kO & Ctsl sdstsdj
LOh " §¢d fstlsk, HB wWEwscet ' HS d¥ yj &z0 ¢
fjtcjo' WPXNafj B 'fidstc® PI NB. | Q&E@® @& Nxo ¢
@O ted meszS & 2

Name Px7 Px6 Px5

Initial Value o 0 0 0 0 0 0 0

Upper Nibble or Nibble

t Mz dzsi€] @6 &BH m;c msmo Pl Nx

CChis izOBRd Blsk BkH] §sHO9Olsdm' od
B' S2(PXd 2 BOISd d3j L dgOyjdedzy 1, WwChts dzdlL !
fteds®Ilsd dsj L dzOyj dzdz® O .

z 5B LOftsB' GlIsd LO2odds MftcOyYs o O dada"

CjtokoOdatajHj B ' dgHCOltste dzOIsdMS Odzdgw
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Cdtokzs ye fesctcO®RBz o934 ¢ ' mMdzw o " Hf zZMS Odz
SO2 B @ Mdsaedodz o % J fif Asjindskz §f Ot O &0] 6 O, f tc
YJ ted L w gt ydodlss mw HodGlkzdz dzedL ' €Cd2 to
Cesf S22 d3d o MsOdzso dzé " dq3s ' dzH d C Olstste
Fdiso © MOy sSsH ", ¢ tsdzd ftcOf sted y!
o "  Hf EMmisd dzdOy ¥l 9 Gy  frpdf "tc" Fdssoed d&d MmME¢d
BkzH] BB ' dzo jtelskzo Ols( fJtehd? B'Is e’ T
fsyjtcetsots oMlsOdeso dzt 9 OIsd odMmMtsC d2 O
wed?2 eodimkikzf O z dzOfm tHddd L odmaBH' 9
Yy ddzj dzdzv Ho dceclkzdzO fssmis' 2 desets Mistclz Gz . 1
d wed?2 emd yd ©JOEZ Lok’ .

/IStart T Stop button action

if((PINB&4))

{ flag_start_stop=1; delay_ms(10); }

if(( flag_start_stop==1 )&&(PINB&4))

{PORTB"=1,; flag_start_stop=0; }

2723) &' 20 HOf W kS Lk B jlsOdd Hodckd

[ dzw L a3 dzd dzOftew BCE B tols Odzdaw Hod
99" BBCdzjdedz tojojtemMkz, ftslstc' Bdets Mmdz' w Oz o

dzO 1y gfiin ¢ ® tzelzf s ° H dats L d3" dzs5 9 Olsd @zO{ |
ZOIsdMC Odzgdzgv di3 C detsf S d BERZHjBS L O HBH A
LOM §¢d fotkk, HE WwWCtscet ' HSGd yj dzO 2
f'"HCdzs yj dzs B 9fBEBiZBBARZ) O ATmegal?2
wWC o9n'H. J1TEHjBBS Yydbsolsdf tetcls lf da 3 i@l sk
Pl NB. 1 ted dzOIsd fdzj dzdz 2O CdsfSkz t' o,
L d2' i3OIsd dzj d3ts O, O Ctdzd Cdesf SO dzgj dzOlIs
L dz' d&3OIsd dzj d3ts 1.

Jse' €O CjtkzoOdzdzgy BERZH] dzOMIskzy dzts® . ¢
LOdZi Y s s dzy' Odz' 9 d&O ©9-BHOR | N1 IO
MR BO L Heat®BO dsMisOdd L293D. & dzf 9 O
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dz* dz' ¢ L dzd L CSdd3 YBslsjdzy’ Odzsds B EHJ dsgts
o dMtsq iz dz' * L dzd L+ € d 3. vdz'IsdP B3 ls®&o B
B Csidstesdzy 60O, wgt dZzO dzOh Istso O dz’ w G
9 di3d ¢ O dzdz' Bdzs L Of tesGtcOBiso Odets dz' dz' ¢
ZOoftclzce (. 1 " mdzv dzOIsdmMS Odedzy G detst € d, L O
B3d BEZHjBS " dzo jteclszeOisd #$j &h Mism® OP @RT B
dz' d2' 2 odojHJjdzdz" o  HfBS9 HO' LO t' o j dz
WtcOedsj dzls S tsHE dzO v, wWCd2 odStdzz' 9¢ Ol

//IReverse button action

if({(PINB&S))

{ flag_reverse=1; delay ms(10); }

if(( flag_reve rse==1 )&&(PINB&8))

{PORTB"=3; flag_reverse=0; }

2724 &5 20 hodHSEMIS' BjtkOddz” HodCL

rdzv L3 dzgd "hodHCBMIs' B jtlsOdedzgw Ho ¢
Ho ' Cdetst €, fjtehO BEH]J L B i dz’ df e GdsodO I
lteddzyd®, wCddz d3d BEHj diits L d3 dz¥ 9 Olsd h
o ZOMIsdo simig cllz@dy o Jezdz HEts HY Jte] dzO X (¢
Yydteqr Cdzt y', dBEsmils o wz2® dijiklzjdadftdr , 2w.C1 2. 5 €

) HOdzsdzz o df OHSClZ H dzw dz0fm o Oy dzdoe
f slsd dzy’ Qo fipls iz ff iz Ctsdi3B ' dzOy "' Cdz¥ y' 9:
LOCtedlsd?2, 4 o' HCtdIlsd?; 1 LOStdisd?, 2

U OC 5y o Oy dzd o d &3 CtsdzB * dzOy ' C ¢
totslsste jdzj SlstesHOe 6 k2dzO dzj sBJtelsO' B! mw
o' HCtdIsd 2, 3 LOCtdlsd?2, 4 LOCtdlsd?; 1
o " HCGtedIsd?2.

vtsBIsts, ) L O Odz' dzts 3z 9T OHCEZ, L CE B¢
H' Ocdetilz@@@ Hodceckdz f syddzO‘ B jtelsOIsdm .
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[ dz¥ Issets, htsB tjoekzdzt 9 Olsd "NoadHC " Mis!
¢ dzs ' ZO yoOm X IO oddikISOld dzO yofy VY
o dcedzwHOIsd, ¢z infgldz® &vdzj zts 4

zodHGC"' Mis! sBjtolsOdzdzy HodekzdzO L Odzj Y
f SHSQ 'Mmw , 1 © 2@y dzfz@ff ez O f sL dzOYO' Is! fr
fsmis' 2 dz20. 2P wzdsects twdmMkzdzC © i IOCtsy
yqWtctse MdcecdzOdzd dztse' ydeses A00 SO dzt
Mot te" Hdzz j C o 9 0dzj dzlsdze dzOf toclzg Iz, weo
e’ 9 dz 9.

tdelzd® s ud " OtclHedded " jfighlzy  f j to° t3H & dafiy

s tsoyddzad 3 dgf’ dzgs J C o' o Odzj dzls dalzj ofAsdirpls' * d
odHEC Mis! B jtelsOdzdz? d&ON s6ts Hoadcec kzdzO |
sJfjte o dzOMmdzj fjtj2Hj BB HEts Cdestf €
B' dzt h jdadg" N odHCBMIs" . s des4d§ & tdfls Htstdags o
Cd?2 o Mmets yYjiswlE LAY Esc HEaREOBGAE L dzOyY
EHjBs LO HSftB@setss 8 B' Isdetic@ Hoyg e dids
B' s@ P8Btsdzd Sdzsf O dzj &Osdmdzzls® vyj2 B
Cdetsf €O dzOIsd S @ ‘telg[*2iggO,! yd2Oyg dadzy dztsc ' Yy«
BzHjdks f jtcjo Wilsd E ftoscteOd Cjtkzo O
1 tod odw e dzj dzdz ztse ' yYdztsG ts  dzlz dzw d3d B |
ZOIsdmME Odzgdzy SO sy SkZoOlsd 10 odm. 1 OMis|
" ZH ]S OO dzdzO s fipls Ocdzts o dzj dzd 2 4ef Sfskz * dziz®
sHJdzed yw, stsB Ists Cdetsf € O 9 J o " Hf zh §
LB dzt hzo Olsd d3gj dzss L dzOyd dzdz1A e p tztf tgis dzlz |
L Of d ) O dzts detlay, L ®'dajedzledz d.'ydz' h j

lted y' 2 fjt£fipls ‘020z j2dzls dz' 2 2O clzL dzC
Mstczdgz B jlIsO' Is! Mw L HBOSC M BOdz! daetss " g
ZOh sd3lz  dstsH j dzt 9 Odzdz . 1 9 ud dzOo j H | d3ts
LB " dz " jdgdg" hodHCtsMIs' B jtlsOdzdz" Ho dce z

ZO HbhHGidz Cdsfll.
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//Speed + button action

if({(PINB&16))

{ flag_speedup=1; delay _ms(10); }

if(( flag_speedup==1 )&&(PINB&16))

{if (OCR1A!=  40) OCR1A+=delay ; flag_speedup=0; }

1 a3 dzh j dzdzW hgdHCtsMmls' 5B j tols Odzdzw H

" HBRZO OOB'Mgsy ddB3 feddydfsd. [d fikjs
osdotsH' PB6 WwWCd2 LOftdtcOdsaz®dityj®O 6
2O tez¢ d 6GtcjBd 'SiPstFOX Pl NB. stsdzd Cdzsf SO
1. stdzd CdesfCO dzOLdMSO' 5! fqw, O dDY «

LO&Zdh O Is! mMw sOCdd3 HEB Istsets yYyoOmiz, HtS
h tsB dzJ ® HBlzo Odzd ! BOGOIsstcOL 59 ° L &3
ftiosetc O3 B3 odittedMmMsselz’ diigs ¢ dzv y' , w

9 HfikmMC Ot Is! Hw .
ltesctcOdgdzs Y dIs O YRKG te jd&0 ufg leizetly RBI° NsBD, C

o i3 Mils toj clA Mmisued® dPCR pd] ddtgi wkzkzdzO w S &2 L Of
delay Odzj dzj B j O. stsH, wC¢d2 yj twJ 0o
/I Speed 1 button action

if (I( PINB&64))

{ flag_speeddown=1; delay _ms(10); }

if(( flag_speeddown==1 )&&(PINB&64))

{
if (OCR1AI=0)OCR1A i =delay ;

flag_speeddown=0;
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3ffrefolorve fdgPYfoust Isdrvt L]t @R vwf
31[ M dzdo sMls' dsHEdY ¢A) DAWREEOH '

[fdff OLR ' lsjClkkted &EsHEzdY ¢A1 AVR !

&zOo j H Jde®.3 k1 dYyyuy d&Oo jHJds MEstetsyd dzd 2

0Kl bk NS d&OH' dAvhegBE cwEGR &) go st fils Odzts
[CHE il BYHdEEE (A} (ohd Heo dSE

e dsHjdj2 M &j2Mse® Mega, L O oddz

f OOBj st BsHEdY A1 dzOfsk] dz :

i OBMisdzt sdz0 fsndBSCO: N2 [1t1 (BsdsHNSE

i " dalsj cteOdz dzO daj dz%;dz 2z Mmlst : NO. 5 [t
I hedHCBBH'WwW: HB 15 IsdMm. odsB ' tetsC/ My |
1 O O nSH' BEHEZEZY ‘¢ ABOdzGtzH gzdzd 2 O dzC

Bzdz sdf dzj € Mste, hts dzOH O o Btcds@ dzGsde'W eH
SHds] sdvtcded d3d ( dzd Md BBd sted ydzed dB3d) o~ tsSH O

v B' d& "isMls' EsHjdj2 eontHd 0A) d&EyLb
Hdzw W isted3zo Odzdz? to' L dzsets ydmdzO € O0dzOdz' o

lted y! sz o HywEednr € OidzD dz@ROOO Is dzti3 &
fsfjtcjHdy sets " Hifddzj dgdz? o~ Hdesects Mdc
sS© 10r H"¥ Yo ttsLH' dz@ dzZO L HOIsdz Mmils+ ¢ A1
' Hind dzj dedz” B BET H " 9 .

c ¢ HY J tojsdzts daof tiotlzdz f Hdzv ¢ A1 dstsy 4
ZOftezc O Yy dodzj dzdzy 3 CtetsCtsdzstetsdzj t©, SO
s stedzts’ O tekza (.

[ sHEd ¢A) dyj WERSyYy BdkzeOlsd E He

- tod 1 dd3 SHJ dets ydets g s fjtejlsotstc]j dadav ,
fJtcj lso tste] dzdz'€ ts'tedf nlp'lz¥o ‘Olayj figzy

'fYt o LOtkzse"' yd 2 dz'LEBj(tedtsSigtficantfBi dste@g @h 2 My dzOykzh d2 ttsL
O dzO dzts MSBy(Mpst, Significant Bif ils Otech d2 L dzOYd&e" P sdctsH @™ HY L dzO Y j dzdzd
87



- tiyddB BjLYjtjtcodzsets f jtojlso tstej dao
odCtdz' s ' fw BjiLfjttjteodss yjejL .
[sHEd A} & fMisdl! iLEEEhEOdREZY o 8
f Histeddkz' §'H YOm fjtejlsostej dede? 2O ok
f st &z t' o dz .

32/ df Wkdly' SdOd dts’ Mojdkd &sHEdw

ANzdzC y' sdzOdz? dzO frn j BO dBsHEZdY 34 A1 v dz
B3sH j dzZv » AT me g a 8 x ‘ ATmegad@x O8B x /L1 6 (
MdedzOdzd, wG&' odH'  dzj dets dz0O tedmizdzSé 2z Mm' te
on ABf OtcOIststcO L fiadBlptots ) gsdzedzes dB Y o @
BJLYiBMitjHdZ 8 Hts 9admaBBHE &zd Isdf dzj ¢ Mts1

Il " Hdzd?2 OdOdzsesod?2 MdedzOdz LB jte’ ¢ O
LO HBY{ B e j dzte didgkicdzdi)ls O fg dp'lzie izl dzts ¢ & Y 4
LY H A¢pl, fyddOs yd L' MbOwhtsets tfts
SBERYf OtcOIstste L o' o dz¥ ZOftezalz dz2O o dnmfSH'

@O tkcO® &O ontH' B' & hO, d& 3y &Ofwk
sy OOttt osdMsSd?2 t0os Ldgkeo O L OF §GEE
ROftezc® 2@ oRtH' &jdzh O, d& Y zOY el
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LBJ ' 6Odedzy (

vsdf §jtc]jlsoety B ks dzls b 1],151\(01‘0 fjtejlsoatttc]
fJjtojlsotste] d
1 jtehj f jtojlsc 14.5 25
1 Bted3dOdz dzj tsH
fjtcjlsotstej di 1.5 13
| BEEOd dej  H g 15/2.5 13/14

fjtcjlso St d

36s jteko Odzdz? on ' Hdzd 3 Bzdz s dzj CMstetsc

JdosHd & SuoStdstsd) €O, WC' §' HS d
MsOdesds EBLEWH' & MUX4. . ( WPKEdE]lEd MHElcd
ADCSRB ( ted Mk datyyScz"3 . 4Q dz@cz' ® L HdW jtej dzy' Od
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tcsLtcWHd odL dzOyoOs Is! sOCty CtsjW' y' * dals
nd ¢ dzO qzlrizw B CtosC sAZmensSdz] Sy o~ ' H dzd d
Bzdz sdfdzj SIstesd3 9 HEBIOY O' IsOB dzd yvw 3.
v OB dzd3y8¥ i s j tolz 9 Odada 9~ ' Hdzd d3 Bzdz Isd{ d
ATmegal6x/164x/32x/8535x/64x/128x/164x/165x/325x/3250x/645x/6450x/
1281x/2561x

] ] rdw jtejdzy Odz' df 1 ¢ j tej
00000 ADCO
00001 ADC1
00010 ADC2
s e
00101 ADC5
00110 ADC6
00111 ADC7
01000 ADCO ADCO 107
010071 ADC1 ADCO 101
01010 ADCO ADCO 200~R
010171 ADC1 ADCO 200~
01100 ADC2 ADC2 107
011071 ADC3 ADC2 107
01110 ADC2 ADC2 200~
011171 ADC3 ADC2 200~
10000 ADCO ADC1 17
10001 . ADC1 ADC1 17
10010 L4 L OmbsN—5~ ADC1 14
10011 ADC3 ADC1 1R
10100 ADC4 ADC1 1n
10101 ADC5 ADC1 17
10116 ADC6 ADC1 17
101171 ADC7 ADC1 1R
11000 ADCO ADC?2 1n
110071 ADC1 ADC?2 1R
11016 ADC2 ADC2 17
1101§ ADC3 ADC2 17
1110 . ADC4 ADC?2 1
11107 14 L OmsN—5cs ADC2 17

T
e |1
v i3S H j dzv 7 53P5IZ260d64/6450«(/1251x/256 1
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l tsCteORlz o Odzdzy L=tV HL 08 , MREXMS1: 0 L
ADMUX IO ADCSRB ' Hlstedd®kz ! v BEWj
tje' Miste. Add cOwOddskz' 5! fijw, s dgso "’
S Stcdzgse s HY Jtej ZO dzOBEHEIS! yYddzdzsMmls® o

s fsiQeflise stc jvdbdzy B Hd2d S OdzOdzz SO
zOB kzo O Is+ yddzdetsmils' o' HtcOLEZ ' Mdzw °~ 7 dz
ftesyjm §jtojlse tste]j dadaw Hisfilskz{ HiS L 3 dz
BzsEC k' k! W, vydd& COLOdidsk’ Is' v deshEOkd

ldLfjtejtcods Mmls: BsHgW ' COy" fso jlsO' Is
LOo jtoh jdagdg" i3 f jtojlsotstcjdadzy (f jtcjH ofMlsO
ADCSRA) . 1 94 tedg' Is e Oc Iz, h s fjtejlse

ZOLsMisOs yds Wit dstsd sOoRdss B O G« dzdd;
sOCdd yddesds, SswdflskzoOyje' daj toj € 5ds,
COROdkEz OBt GfbttdScst HOWm QLGS p  TPIDBRUNXS
' fqzv e fMlsOdetso dzj dedz® ADSC.

371 Bjtejyjdedzy tejLEkdz sOlskz f jtejlsotstcj da

1 " dzvy L Oo § teh j dzddV{ tetfd] tegj fiple Gsdety alztigy dzdz’
ADwWF tje'  Mistce® ADCSR) 2tets tjLEkzd IsOIs
[ME " dzr €d ¢ A1 BO 10 tBLGWH"' o, yJ 2 t
tcj G MlstcOR 99 jHjdzdz"/ ado jHjdgdg" ADCH: AD
A tcl ¢ fipOwdseo GalsL L O OHtcj MO $05: ¢
B CtosCdstesdzj O o' Miswis! L dzOyj dadgw " $ 0|

VL fByokS stz MmMisOds tejLlzdz sOIs  jt
(MlsOteh "™ 6 L Y Hdp ‘tiedzdnsisOd Bd)C.H

[JHAZOC o ' dz disyj odt' odzs 9 Olsd MW tcWsHO Col
tcj 6" MisteOT d&DCL L dzOylzh dd3d) . [ dzw ¢ J ok
tcJLizdz IsOlkz fjtojlsotstej dzdzgw ftedL dzOy dzts
CShts yd2?2 tsLtewH ofMmMsOdtsodzj dzgts o " 1", t
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LO dz' otst deOdzfwyy tesdtd Mdztso &, "1ACO f tcifpXod
GleOdzd y4 v .
lted odS¢tsted Mmls Odedz HdW J ey dzy’ Odz! detsG s
ftcj HMIsOo dzWw “ Is! MW 9o CSH' HO 2CBBotSGtS HIES
L lsOBXBJaPo jH]des HtedC dzOHd o dtc’ o dzt 9 C

off o 5.
v OB dzd yYW de3 .ozt 9 Odzdz toj L 2dz IsOIsk ¢ A1
ADLAR | [ sL tg 15 14 13 12 11 10 9 8
ADCH
T ) T ) ) T ADC9 | ADCS8
ADC7 | ADC6 | ADC5 | ADC4 | ADC3 | ADC2 | ADC1 | ADCO ADCL
{ BL tg 7 6 5 4 3 2 1 0
0 R R R R R R R R ADCH
RW R R R R R R R R ADCL
0 0 0 0 0 0 0 0 | ADCH
] sy.
0 0 0 0 0 0 0 0 ADCL
{ sL tg 15 14 13 12 11 10 9 8
ADC9 | ADC8 | ADC7 | ADC6 | ADC5 | ADC4 | ADC3 | ADC2 | ADCH
ADC1 | ADCO T ) ) T T I ADCL
1 t sLtg 7 6 5 4 3 2 1 0
. R R R R R R R R ADCH
R/W R R R R R R R R ADCL
0 0 0 0 0 0 0 0 ADCH
1 sy.
0 0 0 0 0 0 0 0 ADCL
1 9 J todz] dzdzW HE tje' Miste®" ©@ ADCH ° AD

fjtojlsotstej dzdzgv §tsoddzdets odStsdzizo Olsd mw
dzj sBr "' Hdzs HtetsydlsOlsd tjc' Mistc ADCLQdz@®
Is d d3, hts " fmdzv L 9 J tedzj tiadas y jHifss tete j Badztdfisde O
tcj e Mistec' 98 HOddr L BSSSE ¢AY HBlsd, {6
1 Qo HwWCd yY!' sz By dzO BlIsd of j o dzj dzd d3,
ADCL z dzd - BzHEIs! fjtcjBlzo Ols(d ¢ dzO
Il " H B89 ' Hdats, wCh s te judepde'ec sa Po jftghtedj dsiofmw H
tej e’ Mstce® ADCH, tojLEzdz SO f jtojlso stej dac
wWehs tojLizd IsOIs ff jtojlsotstej dedg? o tc'io dgs
tesL oW HAtsE s L dzOyj dadav , HdzZv tsistcd d3O dadzy |
o 3" Mils twphpeH MistcO A
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38 [ fse dzdo tsfls' ' HG dz yj dede? HY j o] &ZO t

ryd e s SYsEds’ @Ofeke)d od Lo
fitcl sotstej dadzw ¢ A1 . cS¢hts t' 9 dz' | [5H ddsty |
toj Lzdz IsOIstsds f j tod Iso Stcj dzdgy,, detinHIzils + O xo3dFifHs
AVCC, odzzlste' hlog, 1l [10BZ, Gasedzs Ndz [ {1,
sdotsHz AREF. AVCC f'HSds yoO'l! w HE
l dzgzIstc’ h dgv s Stcl®@ 11RO dojzdzOc 2, 166w o dzlz Is &
HY jtoj dzsds VBG, hts BLkWJjttdL tso Gdzts v o delsly tez
tcOL Ltsodz hdz' & LDl 2H BARHBMjdwj Hd & L
LdedL dIsd o dzd o hzd3' o dz0O s tstcdzj HY J
CBdeH § &2 OIstste©® d3' ¥ odotsHtsds AREF [(sORf)H d
BBy J Bkzlsd odd3 wWdzO dzO0 o9 dotsH' AREF
S stetsd3. | 9] tedzg (IS ozppPElzts s dBde] d¢) H Y J o] dztsc
dz' sets sy j BEISd " HECdzs yjdgg " dz2 €d * dd

cehts CstedmMlszo Oy odStstcdMmlstsalz’® 5L B9
f* " HCdzt yjdes Hts eadetsHlkz AREF, Ists dzgj HTE{
s stcdzsets HY J o] dzO, stsdzz s yJg HtedejHy
O tekzed. (¢hts Hs adeotsHlz AREF dzgj fted¢
sBteOIsd AVCIC(11]l) 2wE6 tsttsjedafp. HPJL EZdz SO
fJtej soatstej dadzv " Mdzw  jtoj di3d C Odzdzv G 5tcdal
dzd L' S8 Istsydzs Miss, bz CstedMmiskzeo Oyj o

39t jLbd kOl § jtjlso stej dzdz? ¢ A}

[ dzw COdzOdz' o L SHds sdzvtedzd &3 ( dzd I d
jtoj o tstej dadg™ Sk W Heyj di teldz@s\y: dzdz
fjtejlsostey o d L d&k g m Had asufy

on' Hdzs'  RQTwddf,uyd 0 tf 6T H Y &

jCo ' pOdzjdzls Ho' 2C 5o 5EEO S sdBER j o 6B 8

WkdzCy' ' v fJjtejlsotstejdzdev (A1l o BGHABSH Sdzv e
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tc* o dz¥ OOz s 5’1 oL pdial’ , ZOGtcRBEGFF [ 1
LO dz2O0f ckzctss .

v OB dz§iPW " HSBC@XL@&ESC AP 4§ on HAdddB Mdcd
CBHOMGHHzRY SdzV tcdzse 5 t6 3 d BBz .

1 tod € dzOH 14d~02 ADMUX iwC d02- 016 1 @t P & d
9n' H), dOftczcO® dO tSHdtBEZz L o9-~tH' 89 10

SssHPA)Y = 10214

C o 0Odzlszo Odzdzw

]

BuxigHuit koa

0% 2FF—

A

s
—

0x000 |~

*» 1000 / 2560 = 400

OgHonons pHa

) BxiaHa Hanpyra, B
il

T 1 | ——

+U,D,UH

{ MEAABCA L dzS y' v fjtejlsottej dedz? 0 A} o te
fd ¢ dzO cziz

v OB dzZ@APY) &' L ¢

G Y o~' Hddd@ d ©odn’ HdaC

Up£1 n 1udlsOodzd|] * Hf 59" Hdzj H
L dz@agqg”

Us s ot Us 4 OX3FF 1023

Us 51 o 0.999 U [, | OX3FF 1023

Up 1 i 0.998 Y [, | OX3FE 1022

e

Up £1 i 0.001 4 [, | Ox001 1

Us A1 m 0x000 0

Uq)/(1n'{'€'):l H dzO dZGlI tGIZGO, W¢S€1Q UHStSt@LLLWB ‘L dafz
on' Hdzs' dz2Of tkcd.
[ dzw COdzOdz' o

sfdmkz’ B mv o

L HdW jtej dzy' Odzr ded dz o~
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310 SLEsBSCO Mojdkd Odcstdlsdz tseslsd

dn JA3 Odze stcd Is d3iz ditstsHBiziiyv g @z0lo j H j dzts
tcd MM 1463. 17

10itctsL v f 2ROyt 2 toj ydd3 BJjL U jJLtc] to
o dCtsted Mis@digtlalzr'dzp L Hts sdzW tcded &3 ( daj i d &3

#SstedMisOoa M di!  f todE o8P ke dB3H dOdfifeHzj dzd o3
5- v ,ls® j dzd wsdfds tc dats = UWStelir e ADC BEZHJ LB,
L dzO Y Jcdzdzpy : p T @O

1 ydmdzG ADC o9dH"  dzv ‘' s dgj sBrm ' Hdz2 YO
10000, 1000, 100, 10fMtks@s sisteddy is®ts
9" Hf so ' H dzts.

[ 2¥izO dzOh Islzo Odzdzy f OtcOdj Istc' &8 d A1 od¢C
ADCSRA oflsOdztso dzt ' BGts TeH tsazte ¢ .ol &K N is @ FALIPE
4t lsostc] dzil® jfd tAJDioTdE] 2 6 Y dd3 tesBBIsSd ¢4
4t HH" dz¥ ded €T HdEQ 96 4z fADcljHcd o Ofipstc’s " ADKUW
MCdHO dBBs o (desé. dgkdzr B'Isd REFS1 ' R
S stedzets’™ dzOf tclza ( .

s 02 di3j to/ dz yddz ded ¢ E HOd 2 HtsectcOd3
' HisB Oy j dadaV slsted 3O dzts G HjMwisCso @ ts
M BdMJ 6 3 dalsded » ° dzreq Y Gls ElddEzte O 1 ©&d  Jiejs
9 HtSBtO) O s H dzlz iRy dfWts 2 daodzlz y shiisidos f
"'dzHd C Olsste " . [ dzvw y! sets dz0 ftstels v ff BHC
o MlsOdets 9 dzj dz' B'Isd OCIsdodetsets ' dzgHdSC Olstste
s jtcOy’ = tsfipc@@ZO,dzd¥ d L &zOyO*‘ Is' Mw o' HYtso '
BOMde' SEG IO o  Hftse' HO' MmMets’ gz Mmj d&z3d f
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4n ] Gz isigHdz y' Odz' LMaP tc Jdp@dziHz) dz
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Ul D dze Stoeastdize Cd f jtojtodo Odzedz? L O j toh
©ZO o jsezDdzts d 8)17.dz8 Iz

3.0

< Tlouatox )
31 l

[Ipuceoroemo
rnobaneHi i 3n HE i
MOTOYHE 3HAYCHHA

ATIII

-
=

{ d fk dABiCu F3j. 50 Ok stedlsdkk e ®BE G j thizs
fitcjlso i) dadav

3B OfltescRP 5 flosctcOBRzo Odedz?  w

[ V" HGdz¢ yd dedz?v L Ocsdzsodzdms WO2dz' ©#¢ B' Bdz' tslsj ¢
#include <avr/io . h>

#include <avr/interrupt.h>

#include  <util /delay . h>

/'l [ OmMde L dOyjdzg Hdzw 9"  HtsBteOY j dedgW ydWtc dzO fr
" dHd S OlststcOn

Ui T T T 7T T i LT T Riti i BT T Aiii i BiTi i B i Titi i i i

8 i i PO i idp

char SEGQ] = {Ox3F, 0x06, Ox5B, Ox4F, 0x66, O0x6D, O0x7D, O0x07,

Ox7F, Ox6F, 0x80};

[l wdz y' Oodz' L Oy' " cGdzsB Odz dzdr L o3 dzdzd -
volatile unsigned char current_indicator = 0;
volatile unsigned int display = 0;

[ 1 sk whHz y' Odz' L Oy' v ftesetcOdzd
int  main (void )

[ 1 1 dztsC i Af.Blzz dzj dzdzv f stels' o Mj 3 Mj ¢ &3 dzls dzd R
DDRC= OxFF:
PORTC= 0x00:
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DDRD= OxFF;
PORTD= 0x00;

[ 1 dzsS i h.0azOh ko Odzdz? s 02 Bj ©O 2
TIMSK |= (1 << TOIE2); // Lo & fijtejtedo Odedz” § 5 Is
TCCR |= (1 << CR1); // V jtejinn' d dzdS dzO 8

[ 1 dzsC T h.C8zOM Iskzo Odzdz ¢ A}

ADCSRA|= (1 << ADEN / / [ tsL9" ' d&z ¢A]

(1 << ADSG // 1 O0fEkMm¢ §jtc]lso stcj dadaw

|( 1 << ADATB / / iffjitscj tcoded? i dd3 tesBBslsd ¢ A1)
[( 1 << ADP)|( 1 << ADPR) // 1 jtejHH' dz dzgd & dzO 6 4
(1 << ADIE); // L9 "  dz fjtejtcedoOdzr o' H ¢AI

ADMUX&= (~( 1 << REFSI)&(~( 1 << REF)); [/ / 1 Bads hdz 1 [

[/ 1 dzs€C 11 .d2sBOdz dgd?2 HEtsLo ' dz ff jtcj tod & Odz
sei ();

[ 1 dzsC 1 1. fipdetse dzd 2 yd ¢ oz
while (1)
{

}

_delay _ms(50); /I 1 dzs$ 1 .160Isted &3S @M5 0

}

Il 1 dzB8E vZ2Z3s9 O f jtejtcdo Odzdzy o' H ¢ A1
ISR (ADC vect )
{/ 1 1 dzs® [BtesBdedC f jtojtedoOdedzr o' H ¢ A1
Display = ADG / / 1 dzsC 1 3 .tcld e 58 ' didts 6 dztsB Odz! dz* 2 L
;]’lslstsudzcj L dzOy g dzdzv ¢ A}

[l 1 dzB® v4iso O f jtojtedo Odzdz" o' H ISO2 Bj 6O u 2

ISR ( TIMER2_OVF vect )

{/1 1 st [BtesBdzd ¢ fjtejtcdoOdzr o' H O2ABIO uv?2
PORTD= OxFF; [/ / 1 dzs€C 78 .dlzkd ¢ O d3gs o Mm" Mmj ¢ dzj dzls g
PORTC= (1 << current _indicator ); [/ / 1 dzs€ T 5.B2tcO" dits

fslstsydzd?2 ' dzHd S Olststs

[ [ 1 k¢ 5. 3
switch  (current_indicator )
{
case 0O:
PORTD= ~(SE{d display % 10000 / 10000); [/ 1 &3¢ O° d3ts
ydwWwitk HJdd]y!
break ;
case 1:
PORTD= ~(( SEQ display % 1000 / 100J))); [ 1 &3d € O° Bts
ydgWwtlkz HjMwisC ' o
break ;
case Z:
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PORTD= ~(SE({d display % / D; /1 1 BJECO d@3ds ydwW tc!
mtsls j dz

break ;

case 3:

PORTD= ~(SE{d display % /1)), /1 1 B3SO d3ds ydw tekz
Isd W y

break ;

}

if (( current _indicator ++) > 2) /[ 1 dzts84 T 1 | to] ~ 5SHA4QRES
ZOMisz tadel d ¢ Olstste

current _indicator =0; /l 1 dzs85 T [ B dzlzdzw, ‘Wl 5 dz
; Odzj ¥ O di3d
~ 3 7 A7 iVI"LL—Iv"1"°‘ ‘l-_""'l“ﬂ'ADCv--|
. T o8 w8
©T v O hL " ADC" " _ T S
~ Proteus 88 ¢ T pmgao8 x° il 7
’ d,
1023%10000/1000=1023 /1000=1,tc 6 8 x1 ~* ~>7 7 ¢
¢ v A i 4 ) ) n — 2 v 7 y A 8
’ i C " C B ) ! - + ’ Fa ‘ — ' ’ ‘ , l i ' C B (4 ] (i
1023%1000/100= 23/100=0,238 x 0o~  ~>— "~ =
— s
102346100/10=23/10=2,38 x 2~~~ T 7 oo n T T s TS
1023610/1=3/1=38 x~ 3~ '~ T v v e A TR o e

T 7 “ADG6gBh T T T . q

[4

686%10000/1000= 686,1000=0,68¢ 8 xT QYT T

¢ v oA i ? ° ‘ w — > P y o~ o~ 8
686%1000/100= 686/100= 6,868 xT g v T
—_ y o~ - n
SBOULIL0BEI0=B.68 B~ < T e s e
686)/010/1:6/1:8 X ’ 6~A’ T~ 77 1 . ~ l_ ~ - :’ s D y ~
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L 2Oy g dedz? Bk vydiWtetse d2 Op§ szd@ Qadgf aiaish  feshy e
BB CtesSBdalstetsdzj 6O H'dalgH S .Qusizs tefdO P [p etz Hz2OH ¢
fstelsz & (PCOéPC3) IO ftstesz D (PDOéPD7

10 HGfB®RSEEH tejLdMsstc® RV1, 35 Y daC
O ckzc z ey dd3 tcd Odz dese s yYoOfmkz.
L3 dz 9 Olsdfmw o' H 0l HB 51.

[ dzw COdzOdz' o L s dizds if lis df todizd dig) ( @& tSH

fjtojlsotstej dadz?y odL dzﬁDﬁEE)‘TJls—‘—an Hay d1 telDdz® i dzdz
REF

9n HB |, Ul whdrdi yd dz0 sf SARE T Hg@ZOY Bk &d
JGo'  a0dzj dzls Ho' 2C tso seSO CuschFaIpgEz 1o iJ IS Ban &
WEdS yte s ptej dzdzv A1 o tSH S tsdzv t6dzts Bz
o' odz¥ OO dztsG B9 iste ' a deedzddzOlyf Oz Ak 3 F F

vOB dzG1pw ' HSBt@@&ESE Ld® ¥ o~ HAdzdd3 Mde d
CBHOB] HAW tHdsftdYttdsets tjy ddkz.

v wooy ¢ v A v — ~ ~

X

102811
SUJTGUREFIJ '
) te Prer= 5 ISy jFeo, S TIC T @
SEH',  dzOf o dSTAH5 0 0SS ks HjMwisC o

BlzH ] Htstc' o dzt 9 Olsd
ADC=50000,2046=1023
Iy sz d3sy dzO  fuQdn CtasdpOddsddin Wa3tfH' jrdz” .
Hsf sdise s RV1 adnidz@ &®o dIsd d20L daod de'lzlsdg IsSal'
" deHd C OB sB OyYyddis ydmdzts 1023, hts o' Ht
oL tcOn 2 dzC 2.
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4 [lrel oSt ovic Jfoirwlfrct oo 210 L4 d
bRy Mt Jrv L4 YioRIstoryr ¢ etvug Wy [ s51

4. 1 [§dMm dsH| d

it sBtsyk isHj dz H sy delztsicyty dZ84n d diz~dis t G dmEns
fjtecjHOa OYO (uvde®l od B B j dzts

tsLBjtoj dBts ys BtsH j dz HEC dzOH df Sfjs ¢ )
(K1 éK8), LO HfittBserss wodn oy dzO L OHO9 C
BHj &Rt fjtjHOOIsd yjtejL dBSHEZDZ ULv$11.
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t Mz4dE & 5 j B3O totsBtsYts’' dBsH j dz'

sdetsdftf' HC dz¥ yjdets HEts oatf! d3dd dz' dz' 2 ff st
P1.1, é , P1.7. (¢cShts wCOff: 'L RE.RSs{ds@
o' Hitso" ' HdzzEZRA dzff 5 H @ ‘Gliclsmw  dzse ' ydzO 1. (
potsHdI! Mvw Hore.' ydzdgDo wlilclzy L B OY j des o
f' HGdzt Yyj des BER2: RRZORLE { GtRIR. 7. fgaeOiskdsdztsfH ' |
(D1 éD8) f * HC dzt Yyjdes HB M " dz' degsGts oSO SH
tej L dmMROBSRIG WG sBd3] lzs Is! MR &R, sHIOE B
dzsc ' ydz SHddzdy' , 9 tudzd ofpas dafPs H "Odpp." Isd Isc

r s &' 2TRd~THD ¢ jtcj HOLORXD ® ~U ¢Hl 1  td] 2
f " HCdzs Yy des BhMHyd zsctcOW , sO® Virtual T«
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" odef s to Ziflpjsdelc®aisgis 1dOtRdlz BZH j BOY OIS 59 " H T
wWCogogtsHdIs MWvwisk@Y oqgtey L BBs H 2 dz vl €
[ SHOY Odgdzd3tsH j dz2 tSMHyddzsctcOW O s dmMOdats o

s oadotsH' 9 XTALL1 GO XDOsLNB 2 HE®ED §
ted Mz dzSdigy 4.1 QO MPlsiAsls s, W C G b du QBPSYEDS 2 Isc0)
B3 CtotsC Ezls tas@jtdazslz f tod € dZzOH " sFEBERY Y .H BB 'O
f' HG dz¢ GOdgHsj) dzZM Olststced C1 s ® daB2 o d MmdzdzS figls 4 .
fsCOLOsYdL dzOyJ dz' Hdzw ' Heodh jdzdzv MlsO
Gz cPsppOdzOlstste IsO S dzH j dzZMOlststed  tsls
3 H j dz! Proteus ' »n &ty dO d o99tHdIs(d.
Cdestf C s d&3d h CdzOydzkzlsd dzO@ d3' CtetsC tsdzls to
9 C0OLOISd L dzOyd dedz? yOMmistsisd .

J wetsmls B3 ¢ tets € HkzIOWAsdz] WO ¢ tedsd)E 1§ tdxdf
[ " Cto¢ sdflstmdarjte Odzgd2 L O §totsyf IS O
51), stsBlsts o' dz o d3 odCsdzzo OlIsd OMmMj d&3B
MisOdzH Otclstsd3. wlsOdzH Otcls BRkzo totsL totsB dzj dzd 2
shdzts o ts Hdzw  fylgfonts tolj KifOEFH " B ldad © M dds' € ,tc 5 O tizgz
ftosBdzj B3O Mise tstcj dzda” BOdzy dz ¢ d n ftod Mmls te
LOdzd" d dzOfmw 0OF sk Odz! 1detiss ‘dz' @®sts toqz' s alds € Hedg'C
ZOf ted ¢ zOHS MBEBARY Hts Mde " to ( d2Of tod € «
[ CheaStosdzjtc oadf zmC O Is! £ Istc! s7 Ctstof
( ted fya2es C

4.2 wCttsyj d?2 GCEEM@ED" sjCkkzid

42.1) 615 ¢ to O o3 brgHdiza)

[ v ff tots ¢ sz dDUAE S dz' Hiso deb & 6L 20 g [ '
i nej 6" Miste ¢ J oz oi® datzy H OBIPUROBYJIIL ON;
i MlsOth d 2 B'ls tjc' MsteO (164 HBEko OBzGON
(SMOD).
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{ {f4ZsEdosHd & CtcStdlstesdjcO AT89C

tjc' Miste Cjtkzo Odzdz® ( SCON) ftedL dzOyy d
o s dspats Is fztso O, W€ G4 dzle] to W ffms dp s o 1
EELEYH' &8 tjc' MissOOEREN. ddOf'j HEEEA W H

ftoesetcORdes HEsMiskzfdz HdzY LOfdmE ° ydlsOc
U OB d4Nj¥Y 5L dzgOyj dedz? tetsLtcWH' @ toj " MistcO S
Y| 7 6 5 4 3 2 1 0
] 5L dzZOy SMO | SM1 | SM2 | REN | v 1 8 RB8 Tl RI

t sLtewHd SMO, SM1 odL dzOyoOsls! tjydd
ols OB dd@.y "
wdzh ' B'Isd tjc' MstcO® dgOs Is! dzOMiskzy dzj
ISM2THESLO® " dz BOGCOBftesyj Mstodzats™ totsB 5SS«
ftcOf stej y! R dzf OCEGE?2.L W ‘tols['2g20.8z2d B €
Hste' oadg¢* "0". v tdyddy 1 fHted SM2
wehis dzj HdiBdeklsdd silsitistfic’ o dz® "l
fsoddej dz Bklsd oMmMlsOdatso dzj ded2 k& " 0" ;
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