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In this scientific article, the effect of external and
semiconductor parameters on the basic properties of a solar cell
was studied by modeling thin-film solar cells using SCAPS 1D
software. As an external factor, the effect of temperature, solar
radiation and the concentration of charge carriers on the
semiconductor material, the width of the band gap, the film
thickness, the coefficient of filling of the solar cell, and its
efficiency were studied.

The obtained results can be used in the selection of the
optimal parameter in the process of obtaining thin-film solar
cells, in the evaluation of the properties of the created solar cell.
SCAPS 1D is based on the fact that it can be used by
undergraduate and graduate students to organize virtual
laboratory work to study solar elements.
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Mazkur ilmiy magola yupga plyonkali quyosh elementlarini
SCAPS 1D dasturi yordamida quyosh elementining asosiy
hususiyatlariga tashqi va yarimo 'tkazgich parametrlariniing ta’siri
modellashtirish orqali o’rganilgan. Tashqi omil sifatida harorat,
guyosh radiatsiyasi va yarimo’tkazgich  materiali  zaryad
tashuvchilar konsentratsiyasi, tagiglangan soha kengligi, plyonka
qalinligining  quyosh elementi to’ldirish koyfitsiyenti,
samaradorligiga ta’siri o 'rganilgan.

Olingan natijalardan yupga plyonkali quyosh
elementlarini olish jarayonida optimal parametrlatni tanlashda,
yaratilgan  quyosh  elementini  hususiyatlarini  baholashda
foydalanish mumkin. SCAPS 1D dasturidan bakalavr va magitratura
talabalariga quyosh elementlarini tadqiq gilish uchun virtual
laboratoriya ishlari tashkil qilishda foydalanish mumkinligi
asoslangan.
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Oxupru vwmapaa CIGS HuHT antepHaTHB
BapuaHtu Oynaran Cu2ZnSnSs (CZTS) -
Cu2ZnSnSes (CZTSe) cucremacura Ba YHUHT
KaTTUK apaiammacu Oyaran  Cu2ZnSn(Si-
xS€ex)4(CZTSSe) ra KaTTa 5TUOOP
oepuimoxa[1-3]. CZTS HUHT ONTHK FOTHII
ko3 ULreHTH 10* cmlpan OpTUK Ba
TaKUKJIaHraH 30Ha keurouru 1.4-1.5 3B
skamiurn Oy Marepuan acocuiua IOKOpU
s dextuBnukka sra KD onuim HWMKOHUHHU
oepumn  mymxuH. CZTSSe  acocumarm
dhoroanementiaapauar UK oxupru Oup Heda
vwmap nasomuga 5.4% nan 12.6%ra etu.
Hazapuii xucobnanran kuiimatu 3ca 32.4%
rada €TUIIN MyMKUHJIUTUHY KypcaTtanu[4].
bmauar wmpma < CZTS/Si kyém
3JI€MEHTUHU MOCJUTAITUPUIILIA
SCAPS(Solar Cell Capacitance Simulator)-1D
nactypunan  ¢doupgamanmwigu. by  mactyp
benarusnunr I'ent YHuBepcureTu

www.innacademy.uz
DneKTpoHuKa Ba WH(OPMAIMOH CUCTEMaJiap
kadenpacuHuHr  TamKUKoTdYMiIapuw  Alex
Niemegeers, Marc Burgelman Ba O0omka
TAAKUKOTYMIIAPU TOMOHUJAH sipaTWiIraH. by
nactyp nactiaad CulnSez Ba CdTe omnacunaru
CTpYKTypajap ydyH sipartwirad. bup kaHua
TaKOMMJUTAIITHPULILIAP JACTypHUHT
UMKOHHUATIAPUHU  KEHraTupuO® KpUCTal
Ty3uinuira sra Oynran Si Ba GaAs yuyH XaMm
KyJJlam MyMKHH XOJITa KenTupwiad. by
nactyp €paamuaa 7 Kariaamrada OyiaraH Kyn
Kamiamian KOHM MoJennamTHpuil MYMKHH.
SCAPS nmactypm Oup BakTHUHT ¥y3Hza
BAX(BonbT-amnep xapakrepuctukacu), C-V,
C-f xapakrepuctukanapuuu Ba KOHUHT
30HaBHM JMarpaMMacHHU YW3WII, KUCKA
TYTalllyB TOKH, CalT IOPUII Ky4WIaHHUIIH,
tynaupuin  kodppunuent, DOUK(Poitnanu
ui Ko3QPUIMEHTH) HU XUCOOIall UMKOHUHU

Oepanu.

hv

1-pacm. Mooennawmupuwoa gotioananunrean CZTS/Si cmpykmypanu Kyéur snemenmu.

bu3z 1l-pacmpga KypcaTwiraH HKKH
Katnmamaan wubopar crpykrypanu SCAPS
JacTypuaa MOJIEJUTAIITUP UK. by
cTpykrypaga CZTS spuMyTKa3rud MaTepuaiu
P-Typ YTKa3zyBUaHJIMKKa, Si SpPUMYTKa3ruy
MaTepuagyd N-Typ YTKa3yBYaHJMKra Ora.
Jactypra KHpUTWIHIIH JO3UM OYIran

CZTS Ba Si HMHT mapaMeTpiapuHH
WIMUNA MakoJyiajiap, WIMHH anabuétiapaaH
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ONMHAM Ba 0a3yW MapaMeTpapHUHT YypTrada
KuiMaTiIapyu xucobsanrad. MoaenaamTHpuin
Kapa€Huaa Ky€Ell 3JeMEeHTH KaTJIaMJIapuHUHT
TallyBUMIap
TeMIeparypa

KaJMHJIUTUHUHT, 3apsg
KOHIIEHTPALIUSICH,
VY3rapuIlMHUHT KYEII AJIEMEHTHHUHI aCOCHM
Ypranuiau.
OJIMHTaH

KypcaTKH4Japura  TabCUPHU

Mopenmnamtupum — skapaéHua

HaTwKaynap 2-4—pacMiapa KeITHPUITaH.
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2-pacm. CZTS Kamnamu 3apsa0 mawy8uunap KOHYeHmpayusCuHuHe mypau KUUMamiapuod

Kyéus snemenmunune acocuu xapaxmepucmuxanapu (Uoc-canm iopuws Kyuaanumiu, Jsc-Kucka
mymawuys moku, FF-mynoupuw kosgppuyuenmu, eta- gorioanu uw ko3¢ duyuenmu).
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3-pacm. Si kamuamu 3aps0 mausy8yuIap KOHYEHMpaAyusCUHUH2 Mypau KUUMamiapuoa Kyeéul

anemenmunune acocui xapaxmepucmuxanapu (Uoc-canm opuws Kyuranuwiu, Jsc-KUcka mymauiye
moxu, FF-mynoupuw xosghguyuenmu, eta- ¢hotidanu uw kosgguyuenmu,).
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4-pacm. Typau memnepamypanapoa Kyéu snemenmunune acocuti apakmepucmuxanapu (Uoc-canm
ropuw Kyunanumu, Jse-xucka mymautys moxu, FF-mynoupuw o3¢ppuyuenmu, eta- ghovioanu uw

Ko3ghpuyuenmu).

CZTS KaTTaMUHUHT KOHIICHTpAIMsICH 5* 10%4-
8*10%cM opanuruma Y3rapTUpuIIM Ba SHT
IOKOpHU caMapaJopiiuK 1¥10%cem® na 15.71%
ra  TeHr  Oynuu. Si  xatmamMuHHMHT
5%10%6-5*10cm3
camapaJopJIMK KOHCEHTpalus OpTULIN OuiIaH

KOHIEHTPALHICH

omn6 Oopumm Ky3aTwigy, Oy kapaéHHH

XOKMHUN  3apsij
y3rapuiy Ba CWDKUIIM OWJIaH H30XJall
MyMKHUH. Tamku xapopat 300 -380 K
OopalluFuja Y3rapTUPWINM Ba TeMIleparypa
optuiu OunaH camapajnopiuk 14.26% nan

COXaCHMHUHI' KCHIJIMT'

10.41% raua kamaiTraHu Ky3aTHIIIH.
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