STUDENTY JTRAUKIMO | MOKSLINE VEIKLA SKATININAMOJO KONKURSO TEMA

Temos pavadinimas: Karstyjy kravininky temperatiira saulés elemente, priklausomai nuo
puslaidininkinés medziagos ir apSvietos parametry

Tikslas: Sukurti universaly metoda leidZiantj nustatyti karStyjy kriivininky temperatiirg vienos p-n
sandiiros saulés elemente, nepriklausomai nuo puslaidininkinés medziagos ir suzadinimo salygy,
naudojant voltamperinés charakteristikos modelj

TeoriSkai numatyto ir praktiskai pasiekto puslaidininkiniy saulés elementy efektyvumo dydziai vis
dar skiriasi, tad butina ieskoti naujy fizikiniy ar inzineriniy koncepcijy. Karstieji kriivininkai (KK)
yra vienas i§ galimy Siuolaikiniy kandidaty $iai problemai iSspresti. Siekiant valdyti KK procesus
puslaidininkiuose, reikia zinoti jy temperatiira.

Ankstesniame darbe buvo sukurtas MATLAB kodas, kuris:
e jvertina realius GaAS p-n diodo voltamperinés (I-V) charakteristikos parametrus;
e jvertina eksperimentinius neapsviesto diodo soties srovés Is ir apSviesto trumpojo jungimo
sroves lap vertes.
e apskaiciuoja karstyjy krtvininky temperatirg (Tkk),

Sio darbo tikslas yra patobulinti sukurtajj koda ir panaudoti jj skirtingoms puslaidininkinéms
medziagoms bei esant skirtingoms apsvitos salygoms. Siekiant tikslo, reikés:
1. isplésti MATLAB koda, kad jis apskaiCiuoty teorines srovés Is vertes skirtingy
puslaidininkiniy medziagy p-n dioduose (Si, Ge, GaAs, AlGaAs);
2. iSmatuoti tamsines skirtingy diody I-V charakteristikas;
3. jvertinti modeliavimo tikslumg palyginant apskaiCiuotas Is vertes su eksperimentiskai
1Smatuotomis;
4. apdoroti apsviesty diody I-V charakteristikas ir nustatyti apsviesty skirtingy diody sroveés
Iap Vvertes keiCiant lazerio Sviesos bangos ilgj ir intensyvuma,;
jvertinti karStyjy kriivininky temperatiirg esant skirtingoms apsvitos saglygoms;
6. nustatyti koreliacijg tarp KK temperatiiros ir: a) puslaidininkinés medZziagos, b) Sviesos
bangos ilgio, c) Sviesos intensyvumo.
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THE TOPIC OF A COMPETITION PROMOTING STUDENT ENGAGEMENT IN SCIENTIFIC ACTIVITIES

Topic: Hot Carrier Temperature in a Solar Cell: Dependence on Semiconductor Material and
Illumination Parameters

Goal: To develop a universal method for determining the hot carrier temperature in a single p-n
junction solar cell, regardless of the semiconductor material and excitation conditions, using a
current-voltage characteristic model

The theoretically predicted and practically achieved efficiencies of semiconductor solar cells still
differ, making it necessary to explore new physical or engineering concepts. Hot carriers (HC) are
one of the potential modern candidates to address this issue. To control HC processes in
semiconductors, it is essential to know their temperature.

In previous work, a MATLAB code was developed that:

e evaluates real current-voltage (I1-V) characteristic parameters of a GaAs p-n diode;

e assesses experimental values of the dark saturation current (Is) and the short-circuit current (I..)
under illumination;

e calculates the hot carrier temperature (Twc).

The aim of this work is to improve the developed code and apply it to different semiconductor

materials under various illumination conditions. To achieve this goal, the following steps are

planned:

1. Extend the MATLAB code to calculate theoretical Is values for p-n diodes made of different
semiconductor materials (Si, Ge, GaAs, AlGaAs);

2. Measure the dark |-V characteristics of different diodes;

3. Evaluate the modeling accuracy by comparing calculated Is values with experimentally
measured ones;

4. Process the 1-V characteristics of illuminated diodes and determine the short-circuit current Iy

for different diodes under different laser light wavelength and intensity;

Estimate the hot carrier temperature under varying illumination conditions;

6. Determine the correlation between HC temperature and: (a) semiconductor material, (b) light
wavelength, (c) light intensity.
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