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Electroluminescent Characteristics of Mn-Doped CdS/ZnS Core/Shell Nanocrystals

YU Yong-Ya GAO Xiao-Qin LIAO Chen CUI Yi-Ping ZHANG Jia-Yu™
(Advanced Photonics Center, School of Electronic Science and Engineering, Southeast University, Nanjing 210096, China)

Abstract: A colloidal method was used to synthesize Mn-doped CdS/ZnS core/shell nanocrystals, and the film
containing these nanosrystals was sandwiched between two Ta,Os layers to get an AC-driven thin film

electroluminescent (EL) device. Its EL spectrum is dependent on the location of Mn dopants. The EL intensity

increased with the temperature, and then decreased with the further rise of temperature.
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Fig.1 (a) and (b) are the TEM images of CdS core and CdS:Mn/ZnS, respectively; (¢) XRD patterns of CdS:Mn and CdS:Mn/ZnS
core/shell NCs; Vertical lines indicate zinc blende structure CdS and ZnS bulk reflections. X-ray diffraction (XRD)
patterns were recorded on a Rigaku D/max 2500VL/PC diffractometer using Cu Ke, radiation with 0.154 06 nm wavelength



%5

TR A . CAS:Mn/ZnS 1% 58 45 1 44 K i VK 1) 35 BOR SE 1 o 897

(@)

AL 200nm
Ta205 200nm
~QDs 120nm

Ta205 200nm

ITO 200nm

Glass substrate

0.0 Height 20 um

-1.8 nm

0.4 nm

-0.3nm

Height 20pum

B2 (a)yme FROET SEM 18], 45 J2 J8 B2 A8 1B ks 5 (b) Rl (c) 23 12 NCs #EBEJZE I Ta,05 SRR T Y AFM 8], 3 1L RS JE

435029 0.513 nm #1 0.1 nm

Fig.2 (a) SEM image of the cross section of the device, with the thickness of each layer labeled; AFM image of NCs layers

surface (b) and the surface of Ta,0Os upon the NCs layer (c) with RMS roughness of 0.513 nm and 0.1 nm, respectively;

EL spectra was measured at 45 V,,., 500 Hz at room temperature. The PL and EL spectra were normalized
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Fig.3  Absorption spectrum (dashed curve) of CdS:Mn/
ZnS NCs was measured by an UV-3600 Shimadzu
spectrophotometer, and the PL (dotted curve) and
EL spectra (solid curve) were taken out by a
FLS920 Edinburgh fluorescence spectrometer
excited at 376 nm
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(a) Temperature-dependent EL spectra from Mn-doped NCs light emitting device. The EL intensity has clear maximum at

267 K. Inset shows the temperature-dependent EL intensity and effective current values. (b) Temperature-dependent

peak wavelength of PL and EL. Inset shows the schematic plot of Mn-doped NCs with Mn at different locations
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