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Abstract. This article shows the monitoring system based on SOC, which is to be used in testing of solar cell
parameters.

1. Introduction
Nowadays, lack of energy and pollution are gradually increasing, in such situations, solar energy is becoming

an important research topic to solve this problem. Therefore, improving the methods of measuring of solar cells is a
key point in the research and manufacture of solar cells. Moreover, under the trend of the development System on
Chip (SOC), measuring using a minicomputer has a brightening future

2. Beaglebone Black description
Many makers who work with electronics love microcontroller platforms like the Arduino, but as the complexity

increases in their projects, sometimes an 8-bit microcontroller doesn’t have the power or capabilities to do what they
need it to do. For example, if you want to use a camera and computer vision algorithms to detect dirty dishes in your
sink, it might be a good idea to explore your options with embedded Linux development boards. These boards are
generally more powerful and more capable than their 8-bit cousins and are sometimes the perfect solution for projects
that are too complex for our beloved Arduino.

Not only that, but as the price of embedded Linux platforms drops, the community of support around them
grows, which makes them much more accessible to novice and intermediate makers than ever before.

The BeagleBone (Figure.1) is an embedded Linux development board that’s aimed at hackers and tinkerers.
It’s a smaller, more barebone version of their BeagleBoard. Both are open source hardware and use Texas Instruments’
processors with an ARM Cortex-A series core, which are designed for lowpower mobile devices.

Fig.1 The BeagleBone Black

3. System designing
Typically used for the measurement of current-voltage characteristics of solar cell parameters (Figure. 2).

Added electronic load on the solar cell, if solar cell is short-circuited (load resistance is zero), the excess separated by
a p-n junction, the generated charge carriers will be able to circulate through the short circuit, creating the highest
possible value of the current - short-circuit current Isc. In this case there is no accumulation of excess charge from the
p-n transition occurs. The potential barrier will have the same height as the absence of optical radiation. Emf
(Photoelectromotive force) will be zero. If the circuit of solar cell is open (infinite load resistance), all separated by a
p-n junction, the charge carriers are collected at the p-n junction and compensate potential barrier, creating a
photoelectromotive force equal to the voltage of idling Voc. With electronic control of the load resistance from the
ground up to the limit, current-voltage characteristics of solar cell is obtained.
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Fig. 2. Current-voltage characteristics of the solar cell

With the help of ADC, read the current and voltage became available.
ADC
To setup ADC, simply import the module, and call setup:

import ADC as ADC

ADC.setup()

Then, to read the analog values on P9_40, simply read them:

value = ADC.read("P9 40")

The values returned from read are in the range of 0 - 1.0. You can get the voltage by doing the following:

import ADC as ADC

ADC.setup()

value = ADC.read("P9_40")
voltage = value * 1.8 #1.8V

Thus, the measurement consists of two parts:

Read the voltage and current on solar cell: Beaglebone black there is 7 ADC connectors available on
Beaglebone Black as to simultaneously measure multiple parameters possible.

Regulation of the value of electronic load: type in the program cycle, which increase the value of e-load from
the ground, when the current value of solar cell less than 0.1 (mean solar cell circuit open), the measurement is
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completed.
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Fig. 3. Diagram of the measurement parameters
Launching the program, Beaglebone Black will record the current data and the voltage of the solar cell when
the load change, with the findings to build a voltage-current characteristic and obtain the necessary parameters.
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4. Results and conclusions
Launching the program, Beaglebone Black will record the current data and the voltage of the solar cell when

the load change, with the findings to build a voltage-current characteristic and obtain the necessary parameters.

These days, a typical microcontroller-based board costs around $20, while the BeagleBone Black retails for
$45 at the time of press. Other than a more powerful processor, what are you getting for the extra money?

There’s a lot of buzz around Raspberry Pi, and while it’s quite similar to the BeagleBone, there are certainly a
few differences. For one, the Raspberry Pi is meant as a low-cost computer to encourage the younger generation to
learn about how computers work and how to program them. Because of that, the hardware, software, and
documentation are geared towards that objective. On the other hand, the BeagleBone is aimed more broadly at people
interested in embedded Linux development boards and therefore has more options for connecting hardware and has a
more powerful processor.
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IlepemenHbIe HAarpy3KH, BO3AEHCTBYIOIINE HA CTAJIbHBIE KOHCTPYKIIMHU B MPOLIECCE IKCILTyaTallut, BEI3BIBAIOT
pa3BHUTHE YCTAIOCTHBIX e(eKTOB. [Ipr peMOHTE BepLIMHY TPELMHBI BICBEPIMBAIOT, YTO yMEHbIIAET KOI(HHUIUEHT
KOHIIGHTPAINN HanpspkeHWH. /11 BOCCTAHOBIICHMS JKECTKOCTH 3JIEMEHTOB KOHCTPYKIMH OOBIYHO HMPHUMEHSIOT
6onToBBIe coequHeHNs. VICTI0nb30BaHNe BEICOKOTEMIIEPATYPHOU MaiKK 110 CPABHEHHUIO ¢ OOJITOBBIMU COEIMHEHUAMU
MO3BOJISIET CO3aTh 0oJiee JOJITOBEYHO YCUIICHHE, KOTOpOe He TpeOyeT TeXHHYECKOro 0OCIyXHMBAHUSA U HE CO3aeT
JIOTIOJTHUTENbHbIE KOHLEHTPATOpbl HampsbkeHWi. KauecTBO mNasHBIX COEIUHEHHMH DIIEMEHTOB KOHCTPYKIUH C
YCTaIOCTHBIMM TPEIIMHAMH, U3rOTABIUBAEMBIX B YCIIOBHUSX JKCIIIyaTalllH, 3aBUCUT OT HEPOBHOCTH IOBEPXHOCTH,
MecTa pacloJOKEHHs M OpHEeHTauuu aedexTa, nedopMannu KpoMok nedekra mpu Harpese. Hepaspymaromuii
KOHTPOJIb B OTHX YCJOBHSX SBJISCTCS HEOOXOIMMOM TEXHOIOTHMUYECKOH ormepanuel, CrocoOHOH MOBBICHTD
HAJIe’KHOCTb NastHbIX CO€AUHEHHH.

Ienpto paboOTHI ABISETCS CO3JAaHME METOAMKHM M TEXHOJOTHH KOHTPOJA MasHBIX COCJUHEHUI NpH PeMOHTE
3JIEMEHTOB MOCTOBBIX KOHCTPYKLHUH ¢ TpemuHamMu. KOHTpomro mojBepraguch MasHbIE HAXJECTOYHBIE JIBYX- H
TPEX3JIeMEHTHBIE COeTUHEHNUS, TOJIINHA KOTOPhIX BapsupoBaiachk oT 4 1o 10 mm. Illupuna mBa coctasnsna ot 10 1o
40 MM. B COOTBETCTBMM C TEXHOJOTMYECKOW JOKyMEHTalMedl Ha mMaiiky moJJie)KaT BBIIBICHUIO HauOouee
pacnpoctpaHeHHble nedexThl Tua Henpomai [2], mosst kotopsix npessimaer 85 % [1]. B 3aBucumoctu oT Mecrta
PacIoIOKEHHs MAsHOIO COEJUHEHHUS HAa KOHCTPYKIIMU BO3MOXEH KaK JByXCTOPOHHMH, TaK M OTPaHUYEHHBIA —
OJHOCTOPOHHUH JOCTYI.

J7ist KOHTPOJISI MAsTHBIX COSAMHEHUI MOJTy4YHII pacmpocTpaneHue 3xo-meto [1, 3], KoTopblii MO3BOJISET NpH
M3TOTOBJICHUH B 3aBOJICKMX YCJIOBHSX OOHapy>KMBaTh NE(PEKThl C SKBUBAJICHTHBIM AMAMETPOM OT 2 MM. Mauas
TOJIIIMHA COEJUHSIEMBIX J€MEHTOB 4 MM HE MO3BOJSIET HCIOJIL30BaTh aKyCTUYECKHE BOJIHBI HA yacToTe 2,5 MI'm.
IIpu peMoHTE KOHCTPYKIMH C TPEIIMHAMH TOJIIIMHA HAasHOTO CJO0S MOXXET M3MEHATHCS B JOCTATOYHO LIMPOKOM
nmuana3one 0,1 7o 0,2 MM, IpH 3TOM aMIDTUTYa 9X0-CUTHAJIOB TIPOAOJIBHBIX BOJH OT MAsTHOTO cJiosg Ha yactoTe 5,0
MI 11 BappupyeTcs B quanazoHe oT — 35 10 — 15 1b oTHOCHTENIFHO TOHHOTO UMITYJIbCa. B 3THX yCcI0BUAX IPUMEHEHHUE
9X0-METOJA CYIIECTBEHHO OIPaHUYEHO U HE NT03BOJIAET PELIUTh 3a7auy KOHTPOJIS astHOIO COEIUHEHUS.
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