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Kataokeun I-V XapakrnpioTikng KapnUAng

ue xpnon pHikpoeAeyktn ARDUINO

6° lNuuvaoio Aypiviou
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H I-V xapaktnpioTikn kapgmrUAn
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H xapakTnp1oTIKA KaumuAn Tdong peupatocg (kapmuAn I-V), civar pia ypagiki
avamapdoraon Tng oxéong HeTaflu TnC TAONG TOU e@appoleTal gt Hia
NAEKTPIKA OUOKEUN Kal ToU peUHAToC Tou péel péow auTtng. Eivar pia amo Ti¢g
TIo KOIVEC HEOAOOUC yia Tov TPoadiopioUOd ToU TPOTIoU AciToupyidg HiAg

NAEKTPIKAG OUOKEUNG 0€ £va KUKAwA.
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14 °
O okomog Tou Project

H mapaywyn kai ameikovion piag I-V xapaktnpioTIKAG KAPTIUANG 0€ TTpaypHaTiko Xpovo yia:

e Eva LED ). 'a

I

e Eva AvTioTdTn XapnAnc 1axvoc —
i 1 - \
\\"x
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Na Tnv ewiteuEn Tou okomoU HAC XPNOIHOTOINCANE

e Eva pikpoeAeykth ARDUINO
e Eva breadboard T
e AVTIOTATEC
o LED

e YTToAOYIOTH
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1° ZntolOuevo: H mapaywyr pac xapaktnootkic KapmuAng
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Ma tnv mapaywyn tng I-V kapmiAng xpeialerai:
« Na kataokeudooupe éva ammAd NAeKTPIKO KUKAwWWA Pe TTNYR, AvTIOTATN KAl ThV hAe-
KTPIKA OUGKEUN TTOU HEAETAUE.
« Na pertapdAAoupe Tnv Tdonh Vs ThG TTNYAC Kal yia kABe Tiun TnG Vs va peTpdpe Thv
Tdon V ota dkpa Tou katavaAwTn, KaBwc¢ kai 1o pevpa I ou Tov diappécel.
- Na kataypdgoupe Ta dedopéva.

« Na avamapioToupe Ta dedopéva oe éva V-I didypappa.
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To mpoTUTOo KUKAWWHA

AVAVAY

Resistor (R)
+| source
aifing = 10 LED with
Vehage Drop V|,
| mdﬂcu*r‘g; I:F:;

e H mnyn (TpowodoTikd) TpowodoTei e
gVEPYEIA TO KUKAwA.

e O avTioTdTng peiwong TAoNG Rarop HEIWVEL
Tnv Tdon ota dkpa Tou LED A Tou delTepou
avTioTdTn o€ oxX€on e ThV TAon ThG TYAG
kal pali pe Ta Aoimtd aToixeia Tou
KUKAWwpaTo¢ puBuilel Tnv TIUA Tou pelparog.

e To LED 1 o deUTtepoc avrioTdTng amoteAolv

TNV NAEKTPIKA CUOKEUN Th XAPAKTNPIOTIKA

KAPTIUAN TNG oTroiag HeEAETAUE.
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MeTpnoape Kai uroAoyioape
Me Tnv PonBeia evog ToAUPETPOU HETPAOANE ThV HETAPOAR Tou duvAHIKoU KATd HRKOC ToU KUKAWHATOG. O1 OUYKEKPIPEVEG

HETPNROEIC HAC ETTETPEYAV VA KATAVONOOUHE HE TTolo TpOTo Ba evowpaTwOei To Arduino yia Tnv Kataypdgn Twv TAoEWV.

V=0 Volt V1=Vg drop

VN

Eesistor ()

+ |
W
:

LED with

and Current 1

V2=Vsource
MeTpnoape
e To duvapiké ata onpeia 1 kai 2 Tou KUKAWHATOG. V1=VR drop KAl V2=Vsource

e Tnv avriotaon Ryrop
YwoAoyioape

’ ’ ’ ’ V
e Tnv évraon Tou pelpatoc I améd Tov vépo Tou Ly, Iz%
drop

e Tnv Tdon ota dkpa Tou deUTepou avTioTdTn A Tou LED, Viep=V2-Vi
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2° ZntoUpevo: H autopatomoinon tnc dadwaoiac
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' I I ' V2=Vsource

V1=Vg drop

Emdiwape tnv autoparomoinpévn peTaPoAnC TNC TAong ThC TNYAC Vs Kai Thv

autopartomoinpévn AAYNR Kai ameikovion Twyv 0edopévwy The V-I kapmuAng oe
TPAYHATIKO Xpovo. Tia Tnv autopartomoinon tn¢ diadikadcia evowpaTwoape évd

HikpoeAeykTh ARDUINO kai éva umoAoyioTh.
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To Arduino xpnoigomoinOnke wg:
e TTnyn petaPpaAAopevng Taong
To Arduino péoa amo twg PWM (Pulse Width Modulation) e£odouc tou pmopel va dwaet
amoteAeapatikn) taon petaéu O kat BV kavh va tpowodothoel to eEWTEPIKO KUKAWWA. 2 ThV
mep(mrTwan pag xphowomotibnke n ynpakn é€odog 9 ae Asttoupyia PWM.
e Kataypagiké Tou duvapikoU og eTIPHEPOUC ONHEIA TOU KUKAWHATOG
To Arduino éxet l06d0ug avaloylkoU aNHATOC TTOU HTTOPOUV Va aviXVEUTOUV GHUATA TAONG
petalu O kat BV. Ztnv meplmrtwaon pag n avaroykn elcodog Ao dwaPpale tnv tdon Vi=Vr drop
ata aKpa e Rarop Kat N avadoykn eloodog A1 thv taon tpopodoaiag Vo=V
e YToAOYIOTIKA HNXavh yid Tov TIpoadiopiopd ToUu peUHATOC
To Arduino pmopel va Kavel UTTOAOYLOHOUG T€ TIPAYLATIKO XpOVO XPNOWOTIOWIVTAG T
dedopéva amd TS £ld0doU¢ Tou. ZThV meplmTwan pag umoAoylabnkav n tdon ata akpa Tou
LED Viep=V2-V1 kat to peupa mou 10 dtappéet I=Vr drop/Rdrop.

To Arduino pmopel va amodTtéAAEL g€ TTPAYHATIKO XpOvo JeDOUEVA HEOW TNG TEWIAKAG Tou BUpag ae
umoAoytlaTh).



Mabntwo Peatipar Ynepwakne Anuoupyiag 2023 - 6° Muuvaao Aypiviou

O umoAoyIoTAC XpnoipoToInONKe wg:

BipAio1 - Excel NANTIA FOURNIOTI

o Kevtpuarp Ewoywyr]  Awrodn oehiSac  Tumor  AsSopévar  AvaBewpnon  [NpoPoAnl  BorBeiar MEERSIEENEEN  Ixedioon ypaghpotoc  Mopen Q Meite pow TL BENETE Vo KAVETE

2y 3 B @ b X | @
Start Stop Record  Stop Capture Reset Advanced Help

Data Data Data Recording Visualization Data
Data Streaming Data Recording Advanced

Data In (From Source) ¢

Data coming from the current data source will &

Current Data

Time CH1 CHz2 CH3
52:31.2 1450.67 | 1467

[ Historical Data
Time | cHt | cH2 | a3 |
52:05.5 0 0
52:05.6 0 0
52:05.7
52:05.8
52:05.9
52:06.0
52:06.1
52:06.2
3§ D52:06.3
52:06.4

52:06.5
« oMol JeCic] il Data Out | Settings

Too % NpooBacyéTrres Azpsivnon Mz00¢ 6poG: 3435417255  MhBoc: 510 ABpoopce: 175206.28

e Méoo amoBnkeuong dedopévwy.
Ta dedopéva péow TNG ociplakg BUpag kataxwpouvTal auTopdTd, o€ TPAYHATIKO Xpovo og éva
uTtoAoyIaTIKO PUAAO excel pe Tnv PonBeia Tou TpdcOeTou Data Steamer tng Microsoft.

Méoo ypagikng avamapdoTtaong Twy 0edopéEvVwy.



Mabntwo Peatipar Ynepwakne Anuoupyiag 2023 - 6° Muuvaao Aypiviou

Ma Tnv vAomoinon Tou project avrAnoape 10€e¢ anod:

e To Fading LED project omou emituyxdvetar n otadiakh peiwon Tng

évTaong Tou peuparog oc éva LED kaBwc n eAcyxopevn amé o ARDUINO

Tdon Tpowodooia¢ aufopciwveTar eAeyxopeva petall O kar HV.

https://docs.arduino.cc/built-in-examples/basics/Fade/

To I-V Curve with Arduino project 6mou emiTuyxdvetal n karaypagh
Tou duvapikoU ge €TIPHEPOUC ONUEIA TOU KUKAWPATOC KAl KAT €TEKTACN O
UTTOAOYIOUOC ThG TAoONG Ot évd KATAVAAWTH KAl TOU PEUNATOC TIOU TOV

diappécel. https://www.instructables.com/I-V-Curve-With-Arduino/

To Fading LED project dev kataypdeer duvapiké evw 1o I-V Curve With
Arduino project dev eAéyxel Thv Tdon Tpowodoaiag Tou KUkAwpaTog. O ouvduaopog Twy dUo project AeiToupyei
OUUTTANPWHATIKA £X0UUE TAON Tpowodoaoiacg TTou HeTAPAAAETAl HE EAEYXOLEVO AQUTOUATOTIOINKUEVO TPOTIO Kal

KaTraypapn Tdogewy yia kdBe TipnR TNE TAonS Tpoywodoaiag.
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Zuvdualovrac KWAIKEC

O kwdikag Tou Fading LED project

int led = 9; // the PWM pin the LED is attached to
int brightness = 0; // how bright the LED is
int fadeAmount = 5; // how many points to fade the LED by

void setup () {
// declare pin 9 to be an output:
pinMode (led, OUTPUT) ;

void loop () {
// set the brightness of pin 9:
analogWrite (led, brightness);
// change the brightness for next time through the loop:
brightness = brightness + fadeAmount;
// reverse the direction of the fading at the ends of the fade:
if (brightness == | | brightness == 255) {
fadeAmount = -fadeAmount ;
}
// wait for 30 milliseconds to see the dimming effect

delay (300) ;
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O kwdikag Tou I-V Curve with Arduino project

float U = 4980; // voltage between GND and arduino VCC in mV = total voltage
float U1=0; // 1 probe

float U2=0; // 2 probe

float Ur=0; // voltage drop on shunt resistor

float Ul=0; // voltage drop on led

float I =0; // total current in circuit

float R drop=200; // resistance of shut resistor

void setup()

{

Serial .begin (9600) ;
pinMode (A0, INPUT) ;
pinMode (A1, INPUT) ;
}

void loop ()

{
Ul = float(analogRead(A0))/1023*U; // get voltage between GND and A0 in milliVolts
U2 = float(analogRead(Al))/1023*U; // get voltage between GND and Al in milliVolts

Ur=U2-Ul; // drop voltage on shunt resistor
I=Ur/R_drop*1000; // total current in microAmps
Ul=U-U2; // voltage drop on led

Serial.print ("1 ");

Serial.print(Ul) ;

Serial.print(" 2 ");

Serial.print(U2) ;

Serial.print(" //// ");

Serial.print(" voltage drop on shunt resistor: ");
Serial.print (Ur) ;

Serial.print (" voltage drop on led: ");
Serial.print(Ul) ;

Serial.print(" total current: ");

Serial.println(I) ;

// pause
delay (500) ;

}
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O d1k4¢ pag kwoikag

int led = 9; // the PWM pin the circuit is attached to
int brightness = 0; // how much voltage the circuit is applied, source voltage

int fadeAmount =1; // the increament step of source voltage

float U = 4980;

float Ul=0; // Voltage probe 1

float U2=0; // Voltage probe 2

float UL=0; // voltage drop on led
float I =0; // total current in circuit

float R drop=216; //Drop resistor value
// the setup routine runs once when you press reset:
void setup() {
Serial.begin(9600) ;
pinMode (led, OUTPUT) ;
pinMode (AO, INPUT) ;

pinMode (Al, INPUT) ; }

void loop() {
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analogWrite (led, brightness); // set the brightness of pin 9:

Ul = float(analogRead(A0))/1023*U; // get voltage between GND and A0 in milliVolts
U2

float (analogRead (Al)) /1023*U; // get voltage between GND and Al in milliVolts

I=Ul1/R drop; // total current in microAmps
UL=U2-Ul; // voltage on LED

Serial.print (UL) ;
Serial.print (",");

Serial.println (I);

brightness = brightness + fadeAmount; // change the source voltage for next time through the

loop:
//if the source voltage is in the upper limit zero the source voltage
if (brightness == 255)
brightness=0;
analogWrite (led, brightness);

while (brightness == 0) delay(10000); //at the end keep source voltage 0

delay(30); // wait for 30 milliseconds to see the values
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To mpopAnpa mou ouvavTnoape

H PWM 1don d¢v cival ataBeph dAAa peTaPpdAAeTal TToAU ypriyopd Thy oTIYUA ThEG delydaToAnyiag kai dev pummopoUpe va TTdpoupe
0TaOepéc TINEC duvapIkoU OTa EMIHEPOUC ONHEId TOU KUKAWHATOG.

Fulse Width Modulation
0% Duty Cycle - analogWrite(Q)

ALaKPLTEG TLHEG TAoNG (Xwpig mukvwTh) Ov :

5000 25% Duty Cycle - analogWrite(64)

4500 0 © 0 © 0 00 0 0 0 00 00 0 00 0 O Sy

4000
3500 Ov o
E 3000 50% Duty Cycle - analogWrite(127)
8 2500 5.IIII | 1 1 | |
3 2000 I | | I I
~ 1500 Ov e

75% Duty Cycle - analogWrite(191)

5v
0 o o 06060606 0 060 06 0000 o0
33:56.6 33:57.0 33:57.5 33:57.9 33:58.3 33:58.8 33:59.2 33:59.6 34:00.0 34:00.5 34:00.9 Ov L
Time
100% Duty Cycle - analogWrite(255)
| 1 | |

Ow

Sv‘ ‘
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lMa Tov Adyo autd mpooBéoape €va MukvwTh othv PWM 1don €€6dou Tou Arduino pe akomod Tnv e§opdAuvon Kai

oTa@epomoinan TG Tdong TPoPodooiag TOU KUKAWHATOC Kal TWV TACEWYV TWV ETIHEPOUC OTOIXEIWY TOU KUKAWHATOG.

Tuvexeig TIHEG Taong (Me mukvwtn)

22:25.0 22:29.3 22:33.6 22:37.9 22:42.2 22:46.6 22:50.9 22:55.2

Time
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O1 V-I xapakTnpIioTIKEC OV KATaypayaps
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XapakTnpioTikA KaprUAn Auxviac LED
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XapaktnpioTikA KapwUAn AvTtioTarn
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O1 ouvTeAeoTEC

AKAPETING ZTTUPiIdWV
AvaoTtaagiou TTavayiwrng
AwwTtne Avdpéac

Kakapd OAya

Kaldakoc¢ PagpanA Xpnotog
KaAapdpng AAE€avdpog
KavtloUpoc AnpnTpiog
KoAAapne TTavayiwTng
Mépkou 2 mupi1doUAa
NdTonc¢ Mewpylog

2 pépka TTavayiwra
ToéTika NegpéAn OAya
Toipoyidvvn NepéAn Kupiakn

WYapouddkn Mapia ZouutouAia

Ot eknadeutwcol: Kapavagog Euayyedog, Avdpopavétawou XpuagoUda, Zapwtlavou Mapia


https://n-gl.com?utm_source=signature&utm_medium=pdf

