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Puncte de reper

**Prezentarea micro — controllerului integrat ATTiny 45;
s*Familiarizarea cu conceptul de ,,modulatie Tn latime a impulsului”;
s*Familiarizarea cu conecptele de ,,circuit de forta si comanda”;

s*Concretizarea aplicatiei propuse (implementare);
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Micro — controllerul ATTiny 45

https://www.indiamart.com/proddetail/eeprom-ic-19487422955.html



Micro — controllerul ATTiny 45

v'Permite implementarea aplicatiilor cu micro — controller la nivel de
cablaj imprimat (eng. printed circuit board) sau placute de test;

v'Capsula ,,DIP 8” permite instalarea circuitului integrat intr-un soclu;
v'Prezinta un consum redus de energie;

v'Logica de functionare a circuitului este PROGRAMABILA!



Terminale de acces

ATtiny25/45/85 pinout
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https://medium.com/jungletronics/attiny85-easy-flashing-through-arduino-b5f896c48189



Terminale de acces

\_
ResetH N 8 L1
RD— 3 2 7/ 2 Al
22— 4 3 6 1 ~-PWM
GND 4 5 0 ~-PWM

https://learn.sparkfun.com/tutorials/tiny-avr-programmer-hookup-guide/attiny85-use-hints



Micro — controllerul ATTiny 45

v'"Memorie program de tip flash cu capacitatea de: 4 KB;
v'"Memorie sSRAM: 256 Byte;

v'"Memorie de date EEPROM: 256 Byte;

v'6 intrari si iesiri digitale de uz general (eng. GP10);

v'32 de registrii de uz general (eng. GPWR);

v Un numarator cu reprezentare pe 8 biti;

v'Convertor analog — digital cu reprezentare pe 10 biti;

v'Sistem de intreruperi interne (eng. soft) si externe (eng. hard);



Programator SparkFun USBTinyISP - TinyAVR

https://www.sparkfun.com/products/11801



Programator SparkFun USBTinyISP - TinyAVR

ATtiny85

RST and VCC Prototyping ‘-Pru rammer

utput

Reset

USB Connector

ATtiny84w/  ATtiny85/84 ATtiny85 ATtiny85
USBTinyISP  Programming Socket PinOLED
Firmware Header

http://fablearn.stanford.edu/fellows/comment/reply/394



Programator SparkFun USBTinyISP - TinyAVR

https://learn.sparkfun.com/tutorials/tiny-avr-programmer-hookup-guide/all



Programarea micro — controllerului ATTiny
orin intermediul platformei Arduino

http://highlowtech.org



Programarea micro — contro
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ATtiny45 (internal 1 MHz clock)
ATtinyd5 (internal 8 MHz clock)
ATtinyd5 (external 20 MHz clock)
ATtiny85 (internal 1 MHz clock)
ATtiny85 (internal 8 MHz clock)
ATtiny85 (external 20 MHz clock)
ATtinyd4 (internal 1 MHz clock)
ATtiny44 (internal 8 MHz clock)
ATtiny44 (external 20 MHz clock)
ATtiny24 (internal 1 MHz clock)
ATtiny24 (internal 8 MHz clock)

ATtiny24 (external 20 MHz clock)

Arduine Uno

Arduino Duemilanove w/ ATmega328

Arduino Mega 2560 or Mega ADK
Arduine Mega (ATmegal280)
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Arduino Micro
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Arduino Mini w/ ATmenal68

_— )
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http://forums.4fips.com/viewtopic.php?f=3&t=1080



Exemplu de aplicatie —senzor de lumina 12C

https://quadmeup.com/attiny85-light-sensor-i2c-slave-device/
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Modularea in latime a impulsurilor

* Presupune generarea unui tren de impulsuri dreptunghiulare;

* Frecventa si amplitudinea semnalului este CONSTANTA;

e Durata impulsului (sau latimea) se modifica;

* Frecventa fiind destul de mare, nu provoaca senzatia discontinuitatii;
* Tensiunea medie variaza proportional cu factorul de umplere;

* Efectul consta in variatia marimii reglate (ex. intensitate luminoasa);
* Astfel se poate realiza un reglaj fin in mod DIGITAL / NUMERIC.



Modularea in latime a impulsurilor

Pulse Width Modulation Duty Cycles
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http://robotic-controls.com/book/export/html/57/



Modularea in latime a impulsurilor

20% Duty cycle

5v -

Ov

Y

80% Duty cycle

S5v —

50% Duty cycle

S5V pe—

(Qy —

\ /

\(;._,

U U e

https://openlabpro.com/guide/pulse-width-modulation/



Exemplu de aplicatie — lampa ecranului

http://www.laptoprepairl01.com/troubleshooting-laptop-with-backlight-failure/



Exemplu de aplicatie — turatia ventilatorului

https://www.sevenforums.com/hardware-devices/369498-cpu-fan-making-noise.html
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Circuit de forta si circuit de comanda

e Circuitul de forta, reprezinta un etaj dintr-o topologie complexa, in
care se vehiculeaza semnale de putere mare (ex. cureti, tensiuni);

* Circuitul de comanda, reprezinta un etaj dintr-o topologie complexa,
care are ca scop, furnizarea / vehicularea unor semnale de curent sau
tensine de valori semnificativ reduse. Rolul semnalelor vehiculate sau
produse de / in aceste circuite este de a asigura ,Legea de variatie” a

pentru parametrii semnalului de putere mare / vehiculat in etajul de
forta.



Circuit de forta si circuit de comanda
- circuite cu releu -
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https://i.pinimg.com/originals/
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Circuit de forta si circuit de comanda
- circuite cu releu -

SWITCH
00
o

LAMP

o

BATTERY »

oV -

f RELAY

—L— 230V

_" 50Hz

https://i.pinimg.com/originals/




Circuit de forta si circuit de comanda

- circuite cu releu -
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Circuit de forta si circuit de comanda
- circuite cu releu -
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Circuit de forta si circuit de comanda
- circuite cu optocuplor -

+2V +18V
Optocoupler

SW1 |‘5

A

LED Q1 I :

R2 v
4K7 Dl"t

IUV IDV

http://www.nutsvolts.com/magazine/article/optocoupler-circuits



Circuit de forta si circuit de comanda
- circuite cu optocuplor -
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http://www.nutsvolts.com/magazine/article/optocoupler-circuits



Circuit de forta si circuit de comanda
- circuite cu optocuplor -

Circuit de
forta

1

R2 Vout

}

IDV

http://www.nutsvolts.com/magazine/article/optocoupler-circuits



Circuit de forta si circuit de comanda
- circuite cu optocuplor -

+2V
Optocoupler
— |c5 P p
Circuit de
forta
R2 Uuut

4Kk7

}

IDV

http://www.nutsvolts.com/magazine/article/optocoupler-circuits
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Componente necesare

» Programator - SparkFun USBTinyISP — TinyAVR;

» Placa pentru test / prototip (eng. Bread Board);

» Micro — controller ATTiny 45 sau 85;

» Un optocuplor A3120 sau alt model echivalent;

» Tranzistor MOSFET IRF640N;

» Stabilizator liniar de tensiune L7805CV;

» Doua condensatoare electrolitice avand capacitatea intre 1 — 10 [uF];
» Doua butoane cu revenire;

» Dioda electro — luminiscenta (L.E.D.)

» Rezistente (3 x 10 [kQ], 2 x 100 [Q], 1 x 22 [Q]);

» Fire pentru conexiune;

» Cleme cu surub pentru prinderea firelor;

» Diverse sarcini (ex. lampa cu incandescenta sau ventilator de computer BLDC);



Aparatura necesara

»Sursa de tensiune reglabila;
» Osciloscop digital;
» Aparat de masura

» Computer personal;



Programe si fisiere necesare

» Mediul de programare si testare Arduino IDE;
» Biblioteca si compilatorul pentru ATTiny 45 / 85 etc...;

»Program de instalare al programatorului (eng. driver);
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Schema generala

Circuit de
forta
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) incandescentd
L7805CV

IN ouT ¥
RESET| 5V 15 [V(_)
1 N 8 100R
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Schema generala
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Alimentarea circuitului de comanda

L7805CV
IN ouT
GND
9 = 12 [VCt) — 0V — 0]V
Masa de

—— comanda



9-12 M

Schema generala

T1

IXT

] 10k

D)

Lampa
incandescentd

15 [V

)

L7805CV
IN ouT
RESET] 5V Vee
1 " 8 100R 1 8
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Circuitul de comanda

+5[V]
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Implementarea logicii de
comanda



Secvente de cod — declaratii initiale
const int pwm_pin =0;
int factor_de_umplere = 0;
Int intarziere = 10;

const int buton_crescator = 3;
const int buton_descrescator = 4;

int stare_buton_crescator = 0;

int stare_buton_descrescator = 0;



Secvente de cod — bucla de initializare

void setup() {
pinMode(buton_crescator, INPUT);
pinMode(buton_descrescator, INPUT);
pinMode(pwm_pin, OUTPUT);

}



Secvente de cod — bucla infinita de program
void loop() {
stare buton crescator = digitalRead(buton_crescator);
if (stare_buton_crescator == HIGH) factor _de_umplere++;
if (factor_de _umplere >= 255) factor de umplere = 255;

stare_buton_descrescator = digitalRead(buton_descrescator);
if (stare_buton_descrescator == HIGH) factor_de_umplere--;
if (factor _de_umplere <= 0) factor_de_umplere = 0;

analogWrite(pwm_pin, factor_de_umplere);
delay(intarziere);

}



Schema generala
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forta
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Circuitul de forta

Lampa
incandescenta

T1

100R = *
Semnal Vee | e 10u k4 15 [V(_)
digital 1 8 H
5 Anod 5 . VO 22R
o Catod A3120 VO 10k
Masa 3 6
GND
— 4 5

Masa
—— de forta




