5 49 45 8 1] b R Vol.49 No.8
2020 4E 8 H ACTA PHOTONICA SINICA August 2020

I A% : MA Hai, WANG Xiao-dan, LI Xiang, e al. Structure and Luminescence Properties of Eu*" and Dy*" Co-implanted
AIN Films[J]. Acta Photonica Sinica, 2020, 49(8):0831001
hifg, EWeFE 24, % Eu’, Dy JE A AIN RSSO RUE G PERTIELT]. 6 7254, 2020,49(8) : 0831001

Eu’", Dy’ Hid: A AIN S5 44 R 06 e b B 5

LR AN T LA s S
(1 IR MR 2 B B VT IR I AR TR B R 5 8 U 0 o S8 86 %=, YL 2R M1 215009)
(2 TR E B 2EBE TN AR B AR 5 G0R 05 EWFFE BT VLS R0 215123)

B B RAETEANGTELEAAH AL EZAERGAINER P EANT RRAANZ 6 Dy FEd’, 4
HET Dy 3% Dy FECT 509 AINF S . T Dy T 2452 AINF# S X HETHfois 8 ER
SREAEEDYy EAFN TG BB ERL LG M B TRREBIOFRGE;REEANET G
5X 10" at/cm?* 3 Am £ 1 X 10% at/cm? Bt , JE B A 3 e R R 8 T4 . 3+ T Dy’ F= Eu®" k4549 AIN
B MRREERAW,AINFEC oDy ZHTRRAEERESZE RERAEBRAEETHITNR
Dy*" # *Fo/,>Hys50 2 EU* T80 'Fp>"D, 89 3k 4 Z 423 3 sh 3 LA A T Dy Fe Eu’™ & F 69 EAH
TR R R G AR IR0 A A

KR LR T RAB A AR L e i

FESES:TN29 X HRARIRED : A doi:10.3788/gzxb20204908.0831001

Structure and Luminescence Properties of Eu’ and Dy* Co-implanted
AIN Films

MA Hai', WANG Xiao-dan', LI Xiang', WANG Dan', MAO Hong-min', ZENG Xiong-hui’
(1 Jiangsu Key Laboratory of Micro and Nano Heat Fluid Flow Technology and Energy Application, School of
Mathematics and Physics, Suzhou University of Science and Technology, Suzhou, Jiangsu 215009, China)

(2 Suzhou Institute of Nano—Tech and Nano—Bionics, Chinese Academy of Sciences, Suzhou, Jiangsu 215123,
China)

Abstract: Dy*" and Eu®" ions with different doses were implanted into AIN thin films grown by hydride
vapor phase epitaxy method. For Dy doped AIN, results of X-ray diffraction and Raman scattering show
that the compressive stress of the sample increases with the increase of Dy*" dose. When the Dy*" dose
increases from 5X 10* at/cm? to 1X 10" at/cm?, the compressive stress of samples is close to saturation.
For Dy*" and Eu®" co-doped AIN, according to the cathodoluminescence spectra, a possible energy
transfer process between Dy*" and Eu®" is proposed. In addition, through changing the dose ratio of Dy*"
respect to Eu®" ions, the chromaticity coordinates and color temperatures of Dy*" and Eu*" co-doped AIN
can be effectively regulated.
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Fig. 2 XRD patterns of AIN: Dy’ samples at different implanted doses
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Fig. 3 CL spectra of AIN: Dy’ with different Dy*" implanted fluence
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Fig. 4 The CL spectra of AIN: Dy*", Eu’" samples
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Fig. 5 Energy-level of Eu’”" and Dy”" in AIN and energy transfer model between Eu’" and Dy”’
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Table 1 The color temperature and coordinates of luminescence colorimetry of AIN: Dy™, Eu* with different implanted

doses
Dy’ /(atem ?) Eu’"/(atem™?) CIE x CIE y CCT/K
1X10" — 0.232 0.440 8 780
1X10" 110" 0.287 0.438 6 854
1x10" 5X 10" 0.350 0.449 5070
1X10" 110" 0.419 0.444 3603
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