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abstract In this thesis, new strategies are presented to improve the device
performance of quantum dot light emitting diodes (QLEDs) by optimizing quantum dot
architectures and using interlayers. Two main strategies are used in this context: The first
study investigates the effect of quantum dot (QD) shell thickness and polyethyleneimine
(PEI) interlayers in inverted QLEDs. The second study describes the development and
application of octanethiol-coated core-shell-shell quantum dots. In the first part, a
maximum external quantum efficiency (EQE) of 17% and a peak brightness of 91.174
cd/m? are achieved in QLEDs using thick-shell quantum dots (10.3 nm) with PEI
interlayers at a concentration of 0.025 wt%. The results of time-resolved
photoluminescence (TRPL) measurements explain the role of PEI in passivation of
quantum dots and suppression of exciton extinction. The second study involves a novel
synthesis method with octanethiol acting as both a sulfur source and a ligand to improve
the optical properties of core/shell/shell quantum dots. A PLQY of 88.7% and a
luminance width of 20.8 nm were achieved. These quantum dots have a maximum EQE
of 4.1% and a maximum brightness performance of 85,000 cd/m? in QLED applications.
These results critically emphasize the importance of quantum dot surface engineering,
interlayer optimization, and careful selection of charge transport layers in QLED device
performance. These studies contributed significantly to the development of efficient,
bright, and color-pure quantum dot displays.
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0zet Bu tez kapsaminda kuantum nokta mimarilerinin optimizasyonu ve ara
katmanlarin kullanimiyla kuantum nokta 1sik yayan diyotlarin(QLED) cihaz
performansini artirmak i¢in yeni stratejileri ortaya konmustur. Bu kapsamda iki temel
strateji kullanilmugtir: {lk calisma, evrik QLED'lerde kuantum nokta (QD) kabuk
kalinliginin ve polietilenimin (PEI) ara katmanlarinin etkisini incelemektedir. ikinci
¢alisma, oktantiyol kapli ¢ekirdek-kabuk-kabuk kuantum noktalarinin gelistirilmesini ve
uygulanmasini agiklamaktadir. ilk boliimde, agirlikga %0,025 konsantrasyondaki PEI
ara katmanlarina sahip kalin kabuklu kuantum noktalarm kullanildigi (10,3 nm)
QLED’lerde %17'lik maksimum dis kuantum verimine (EQE) ve 91.174 cd/m?'lik bir
tepe parlakligina ulasilmistir. Zaman ¢6ziiniirliiklii fotoliiminesans (TRPL) dl¢iimlerinin
sonuclar;, PEI'nin kuantum noktalarin  pasivasyonundaki ve eksitonlarin
soniimlenmesinin ~ bastirilmasindaki  roliinii  aciklamaktadir. Tkinci calisma,
¢ekirdek/kabuk/kabuk kuantum noktalarin optik 6zelligini iyilestirmek i¢cin hem kiikiirt
kaynagi hem de ligand olarak gorev yapan oktantiyol ile yeni bir sentez yontemini
icermektedir. %88,7'lik bir PLQY ve 20,8 nm'lik bir 1s1ma genisligi elde edilmistir. Bu
kuantum noktalar QLED uygulamalarinda %4,1 maksimum EQE ve 85.000 cd/m?'lik
maksimum parlaklik performansina sahiptir. Bu sonuglar, QLED cihaz performansinda
kuantum nokta yilizey miihendisliginin, katmanlar arasi optimizasyonun ve yiik tasima
katmanlarinin dikkatli seciminin Onemini kritik bir sekilde vurgulamaktadir. Bu
galismalar ile verimli, parlak ve renk agisindan saf kuantum nokta ekranlarmin
gelistirilmesine yonelik 6nemli adimlar atilmustir.
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