A ER-INC)

Chinese Optics B

Dy**, Th>*IEBRAEMBAEH S RO

i di R EBESF B0l B iR AR B4

Structure and cathodoluminescence properties of Dy3J+ and Tb>" doped AIN films

LUO Xuan, MENG He-chen, WANG Xiao-dan, CHEN Zi-hang, ZENG Xiong-hui, GAO Xiao-dong, ZHENG Shu-nan, MAO Hong-min

FUHASL:

B, F R, ST, BT MM, s, ERTRE, BAML DY’ T, ThI B AL 5 RO, P D,
2024, 17(4): 733-741. doi: 10.37188/C0.2023-0219

LUO Xuan, MENG He-chen, WANG Xiao-dan, CHEN Zi-hang, ZENG Xiong-hui, GAO Xiao-dong, ZHENG Shu-nan, MAO
Hong-min. Structure and cathodoluminescence properties of Dy3+ and Tb>* doped AIN films[J]. Chinese Optics, 2024, 17(4):
733-741. doi: 10.37188/C0.2023-0219

TELR I View online: https:/doi.org/10.37188/C0.2023-0219

FEAT ARG HoA S EE

Articles you may be interested in

SIRE T BB Lu,_ 05 x%Ho™ HORMIIN K EERE

Luminescence properties of Bi** doped Lu,_ 05: x%Ho”* metal ion phosphors

HREDEE (FRIESC) L2021, 14(3): 528  hitps:/doi.org/10.37188/C0.2019-0222

Ag@SiO, AN RAZ FEE A X B A Y (14 e s AL

Luminescence enhancement mechanism of Er** fons by Ag@Si0, core-shell nanostructure in tellurite glass
R EDEE (FRPESC) 2022, 15(2): 224 https://doi.org/10.37188/C0.2021-0142

Ag@SiO, AKX Eu—PMM AR 5 4 588 800

Luminescence enhancement effect of Ag@Si0, coreshell nanoparticles on Eu—PMMA films

HREDEE (FR3ESC) . 2021, 14(6): 1341 https://doi.org/10.37188/C0.2021-0013
L BRI 58 4B s A IR AL B IR D CLED SR A4 il 45 2R AR

Fabrication and characterization of an LED based on a GaN-on-silicon platform with an ultra—thin freestanding membrane in the blue

range

FREDE (FRIEC) L2021, 14(1): 153 hitps://doi.org/10.37188/C0.2020-0148
AL 2 )27 AR SE R g R R YR b e RO

Enhanced dye—sensitized up—conversion luminescence of neodymium—sensitized multi—shell nanostructures

FREDE (FRIESC) L2021, 142): 418 hitps://doi.org/10.37188/C0.2020-0097
SEIMIn R U Cs PhBr 24 A HERE 1y 1T L' 2 S5
Visible light emission of ultraviolet polarization sensitive CsPbBr; nano—films

PG (FR3ESC) L2023, 16(1): 202 hitps:/doi.org/10.37188/C0.2022-0152


http://www.chineseoptics.net.cn
http://www.chineseoptics.net.cn
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2023-0219
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2019-0222
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2019-0222
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2019-0222
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2019-0222
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2019-0222
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2019-0222
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2019-0222
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2021-0142
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2021-0142
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2021-0013
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2021-0013
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2020-0148
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2020-0097
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2022-0152
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2022-0152

H 174 4 R EDEE (HPEs) Vol. 17 No. 4

2024 4E 7 H Chinese Optics

Jul. 2024

XERS 2097-1842(2024)04-0733-09

Dy", To*HEZRUMFREHE R tHIE

W EFR, BT, RFA, § A, BRAS AT, A
(L AMABOA# WEAZFEHARFR, TH HM 2150095
2. W EIRE R AN AR BOR G 40k 07 £ BRI, LA N 215123)

Gl B T TEADT I, B UK Dy H To 342 AR AR (AIN) SR, JEOFFE T AR EE 1 . BRSO RRE B 1L 1 AL
il o PL2EHE (Raman) 1 X HHEATH (XRD) 2558 /R, 78 To Rl —E WL T, Dy B9 AL 305 N R ) 3
K, BEH Dy MRFSETEA, — W00 sl Bk B A A2 B A, R A T b g 2 A BB . B Pl (CL) o, mifl i
To* FEA, BEE Dy SN, To™ i) & 550 55 Dy # & 5 5 B2 S BN R A f a3, ik — 20 o3 A SR WD n] BEA
7E Tb " 19°Dy—"F Z Dy f{1°H,50—*Fop BIHIRAER AL 1 . T BFSE R AEATH] To* FI Dy HEAGRIE T, Bedh B ZO6E 0
TEB LR O S B 2 (A, (A 4042~5119K YU AL, il FaRATFE 45 R n] 0, il Bl o™ 5 Dy I3 AR5

Fe T LU RO R 0 A e Ak bR S R
X 8 BT RET; fAse; kARt e g
FE 4 ZES:TN304.3 TERAREAD: A doi: 10.37188/C0.2023-0219

Structure and cathodoluminescence properties of
Dy*" and Tb** doped AIN films

LUO Xuan', MENG He-chen', WANG Xiao-dan'", CHEN Zi-hang', ZENG Xiong-hui*",
GAO Xiao-dong?, ZHENG Shu-nan’, MAO Hong-min'
(1. School of Physical Science and Technology, Suzhou University of
Science and Technology, Suzhou 215009, China;
2. Suzhou Institute of Nano-Tech and Nano-Bionics, Chinese Academy of
Sciences, Suzhou 215123, China)

* Corresponding author, E-mail: xiaodanwang@mail.usts.edu.cn; xhzeng2007 @sinano.ac.cn

Abstract: For the first time, Tb** and Dy*" co-doped AIN films were prepared using ion implantation, and

their crystal structure, cathodoluminescence properties and energy transfer mechanism were investigated. Ra-
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man scattering and X-ray diffraction results indicate that ion implantation of Dy*" has caused increased com-

pressive stress within the internal lattice when the dosage of Tb*" remains constant. Continuous implantation

led to the recombination of some point defects, resulting in a partial release of internal compressive stress.

Cathodoluminescence spectra demonstrated that with high-dose Tb** implantation, the emission intensities of

Tb* and Dy** exhibited different trends with increasing Dy** dosage. We propose the existence of a reson-

ance energy transfer from Tb** ions *D4—'F¢ to Dy*" ions *H;s,—F, in AIN films. Finally, we observe that

under different implantation dose of Dy*" ions to Tb*" ions, the emission color of the sample shifts between

yellow-green and orange-yellow, with color temperatures ranging from 4042 to 5 119K. Adjusting the dose

ratio of Dy*" to Tb*" enables effective control of chromaticity coordinates and color temperatures.

Key words: dysprosium ions; terbium ions; aluminum nitride; luminescent properties; energy transfer
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Tab.1 Ion implantation dose in AIN: Tb*/Dy* sam-

ples
Sample Tb**(at/cm?) Dy**(at/cm?)
S1 5x10" 1x10"
S2 5x10" 5x10"
S3 5x10" 1x10"
S4 1x10" 1x10"
S5 1x10" 5x10"
S6 1x10" 1x10"
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Fig.2 X-ray diffractograms of Tb** and Dy** implanted AIN films. (a) S1-S3 samples; (b) S4-S6 samples. The dashed line in-
dicates the change in Bragg peak position
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Tab.2 Calculation results of average injection dose C,

and critical distance R,

Tb* / Dy*/ c/

Sample (4t em?)  (at-cm®) (%, atom fraction) Re(nm)
S1 5x10™ 1x10" 0.4219 2.11448
S2 5%10™ 5%10" 0.7012 1.78531
S3 5x10™ 1x10" 1.0480 1.56149
S4 1x10" 1x10™ 0.7708 1.729 86
S5 1x10" 5%10" 1.0480 1.56149
S6 1x10" 1x10" 1.3927 1.42028
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Tab.3 Luminescent chromaticity coordinates and color temperature of AIN: Th*/Dy** with different doses of Th**and

Dy*ions
CIE co-ordinates
Sample Tb*/(at'cm™?) Dy*'/(at-cm™) CCT/K
x y

S1 5x10" 1x10" 0.3446 0.3939 5119.6625
S2 5%10™ 5x10™ 0.3775 0.3701 4042.5739
S3 5x10" 1x10% 0.3506 0.3566 4817.7583
S4 1x10" 1x10" 0.3560 04158 4845.6823
S5 1x10% 5x10 0.3685 03714 4310.2723
S6 1x10" 1x10" 0.3422 0.3506 5110.9489
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