Atras atsiikneSanas ietekme uz perovskita slana morfologiju, kas uzklats uz NiOy.
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Patreiz liela uzmaniba tiek veltita hibridu organika-neorganika perovskita saules elementu (PSC)
pétijumiem saistiba ar to l&tumu un vienkar§ibu izgatavo$ana. Ka norada T.Miyasaka, 1m?’ liela
perovskita CH3NH3PbJs aktiva slana izmaksa neparsniedz 2 USD. Tacu pédgjos gados to jaudas
konversija (PCE) labakajiem paraugiem ilgstosi atrodas ap 25-26% robezas, kas ir stipri zem Sokli-
Kvizera robezvértibas (ap 30%). Sajos materidlos vérojams loti ilgs karsto fotogeneréto ladinneséju
dzives laiks lidz pat 100 ps, ka min&ts vairakos Science un Nature rakstos. Péc dazu autoru domam,
teoretiski tas lauj izveidot saules elementus ar jaudas konversijas efektivitati lidz pat 50%. Tacu lidz
$im pasaulé rekorda perovskita Stinu efektivitate neparsniedz 26%. Tas, iesp&jams, saistits ar karsto
nes€ju energijas zudumiem biezajos transporta slanos un ari uz graudu robezam. Tamdgl, lai
palielinatu jaudas konversiju saules $iinas jacenSas izveidot maksimali lielu graudu slani, kur katrs
grauds sniegtos no apaks$gja transportslana Iidz pat augs$€jam un aizvietot biezos tansportslanus ar
planiem tuneléSanas slaniem, kurus stravas nesgji $kérso bez energijas zudumiem sakara ar praktiski
neeso$u potencialo barjeru. Karsto caurumu transportam no peroskita CH3NH3PbJs-xCly (i) uz
apaks€jo elektrodu inversaja §tina p/i/n izv€lamies 20 nm planu NiOx slaniti (p) uzklatu uz ITO
pamatnes ar magnetrona uzputinaSanas metodi. Lai iegutu lielus perovskita kristalitus esam
izmantojusi paSizgatavotu iekartu atrai vakuuma atsiiknéSanai nekavéjoties péc rotacijas uzklasanas no
sastavdalu Skiduma dimetilformamida dimetilsulfoksida maisijuma. Kartinas morfologija un kristalitu
struktiira tika pétita ar spektralam un elektronu mikroskopijas metodém.
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Hybrid organic-inorganic perovskite solar cells (PSCs) are currently receiving a lot of attention
due to their cheapness and ease of fabrication. According to T. Miyasaka, the cost of 1m? perovskite
CH3NH3PbJ; active layer does not exceed 2 USD. However, in recent years, their power conversion
(PCE) for the best samples has been in the range of 25-26% for a long time, which is well below the
Shockley-Kweiser limit value (around 30%). These materials exhibit very long lifetimes of hot
photogenerated charge carriers up to 100 ps, as mentioned in several Science and Nature articles.
According to some authors, this theoretically makes it possible to create solar cells with a power
conversion efficiency of up to 50%. But so far, the world record perovskite cell efficiency does not
exceed 26%. This is probably related to energy losses of hot carriers in thick transport layers and also
on grain boundaries. Therefore, in order to increase the power conversion in solar cells, one should try
to create a maximum large grains layer, where each grain extends from the bottom transport layer to
the upper one, and replace the thick transport layers with thin tunneling layers, which the current
carriers pass through without energy loss due to a practically non-existent potential barrier. For the
transport of hot holes from perovskite CH3NH3PbJs-xCly (i) to the lower electrode in the inverse cell
p/i/n, we choose a 20 nm thin NiOy layer (p) deposited on an ITO substrate by the magnetron
sputtering method. In order to obtain large perovskite crystallites, we have used a self-made device for
rapid vacuum extraction immediately after spin coating from a solution of the components in a mixture
of dimethylformamide and dimethylsulfoxide. The morphology of the layer and the structure of the
crystallites were studied by spectral and electron microscopy methods.



