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1. CBiT/IOBUIIPOMIHIOBaJIbHI CTPYKTYpU Ha OCHOBI TPUXiHOJIHATY ajoMiHilo (Alq3), MmogudikoBaHi HAHOPO3MiIpHUMU
IIJIIBKaMU ITOXiTHOTO Mipa30JiiHy Ta KoMUY Mifi.

2. Organic light-emitting structures based on organic semiconductor tris(8-hydroxyquinolinato) aluminum (Alg3)
with additional layers pyrazoline derivatives and copper iodide.

Pedepar:

1. Incepraniiina po60Ta IpUCBIYeHa pOo3po0Li Ta AOCHiIPKEHHIO OPraHiYHMX CBITJIOBUIIPOMiHIOBAJIbHUX CTPYKTYP
Ha OCHOBI TPUXiHOJIHATY anoMiHilo (Alq3), MoaudikoBaHMX HAHOPO3MiIpHUMH IJTiIBKAMU MOXiJHOTO Mipa3oJiiny
(HPhP) ta fionuny mizi (Cul). Po3pobsieHi opraHiyHi CBiTI0BUIIPOMIHIOBAIbHI CTPYKTYpU CUCTEMU

ITO/Cul/Alq3 /PEGDE /Al, ITO /HPhP /Alq3 /PEGDE /Al 3 noBxXuHOO XBUi BUnpominioBanHs 530 HM. [TokasaHo,
110 BUKOPUCTAHHSI HAHOPO3MipHUX M1iBoK Cul mpruBoAUTS [0 36ibLIeHHS sickpaBocTi 1o 4500ka,/M2 Ta
3MEHIIeHHs [I0POroBOi HANpyTy cBiueHHs 10 4,8 B. [TokazaHo, 1110 BUKOPUCTaHHS HAHOPO3MipHUX 11iBOK HPhP sk
IipKoBO-TpaHcIopTHoro mapy B ctpykTypi ITO /HPhP /Alq3 /PEGDE /Al 36inbmye sickpasicTb 7o 6560 x1,/M2 Ta
CTPYMOBY €(PEKTUBHICTb 10 9,75 K7 /A Ta CIIpusie CIOBiIbHEHHIO AerpajaliiiHux npouecis. Po3pobieHo
CBITJIOBUIIPOMIHIOBaJIbHI CTPYKTYPH B CHHill 0671acTi cniekTpy Bunpominioosanns ITO/Cul /HPhP /Ca /Al 3

MaKCHUMYMOM CIIeKTPa BUIIPOMIHIOBaHHS 455 HM, siKa 3abe3reuye sckpasicTb 1450 K1 /M2 Ta BUCOKY CTPYMOBY



edekruBHicTb 10,63 K1 /A. [Toka3aHO MOXKHICTb BUKOPMCTAaHHS HAHOPO3MIipHUX IIiBOK noJtiaHininy (ITAH) sk
CBITJIOBUIIPOMiHIOBAJILHOTO 1apy B cTpykTypi ITO/Cul /TIAH /Ca /Al

2. The dissertation is devoted to development of organic light emitting structures based on Alg3 with additional
hole-injection layer copper iodide (Cul) and hole-transport layer pyrazoline derivatives 2,6-di-tert.-butyl-4-(2,5-
diphenyl-3,4-dihydro-2H-pyrazol-3-yl) -phenol (HPhP). It was fabricated organic light-emitting structures
ITO/Cul/Alq3 /PEGDE /Al, ITO /HPhP /Alq3 /PEGDE /Al with green emission at 530 nm by means of vacuum
deposition. The influence of hole injection layer Cul on the light-emitting properties of ITO/Cul /Alq3 /PEGDE /Al
based on current -voltage and brightness-voltage characteristics was investigated and it was shown that inserting
of Cul injection layer increase brightness up to 4500 cd/m2 and decrease turn-on voltage to 4.8 V. The FTIR
spectroscopy of initial powder HPhP and films based on its was used to identify the molecule structure of HPhP
after film formation (vacuum deposition). From impedance and current density-voltage measurements it was
found that the charge transfer mechanism in the ITO /HPhP /Al structure is characteristic for space charge limited
current (SCLC). ITO/HPhP /Alq3 /PEGDE /Al device with HPhP films as HTL has turn-on voltages Von = 6.4 V, and
exhibit high current efficiency values (9.75 cd /A) and brightness of 6560 cd/m2 (at 14.38 V). Comparing of time
dependence of electroluminescent intensity during continuous operation of two types of devices (with and
without hindered phenol), we conclude that presence of hindered phenol in HTL leads to the delay of degradation
processes in OLED. Presence of hindered phenol in HTL leads to the delay of degradation processes in organic
light-emitting structure by formation of stable radicals after oxidation of HPhP. We performed the comparative
analysis of luminescence time decay in two types of electroluminescent devices with HTL from pyrazolines
derivative with hindered phenol and without it. The two fabricated encapsulated OLEDs

(ITO/HPhP/Alq3 /PEGDE /Al and ITO /PhP /Alq3 /PEGDE /Al) were kept exposed to air for 24 hours and the
change of EL intensity in time was monitored during the continuous operation. As was expected, during
continuous operation decreasing of initial intensity has been observed due to degradation of OLEDs under applied
electric field and formation of dark spots. It should be noted here that during the first 5 minute of work
ITO/HPhP /Alq3 /PEGDE /Al structure demonstrated a less decrease of initial EL intensity, as compared with
ITO/PhP/Alq3 /PEGDE /Al structure. After the first 5 min, the behavior of EL decay for both OLEDs was the same.
Developed structure ITO /Cul /HPhP /Ca:Al characterized by bright blue emission with a peak wavelength at 445
nm and exhibits brightness 1450 cd/m2 and current efficiency 10.63 cd /A. Also we have observed an
electroluminescence of the structure ITO/Cul /PANi/Ca:Al with PANi as emitting layer formed by means of
vacuum deposition. Electroluminescent structure based on PAN as emitting layer formed by vacuum deposition
exhibits brightness of 280 cd/m2, which is significantly higher than value obtained in previous work.
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