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Fig. 1 Er®" characteristic pho-
toluminescence spectra of Er—
implanted semiconductors (im-
planting energy: 150keV, dose:
7x10™ /cm?)
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Fig. 2 Relative intensity of Er®t PL peak versus annealing temperature
(a) GaAs (Er:), FFA for 15 min.; (b) InP (Er:), FFA for 10 min.; APA for 20h
¢ FFA annealing: implanting energy — 350keV, dose — 1x 101%/cm?;
o FFA annealing: implanting energy — 150keV, dose — 7x 10 /cm?;
+ APA annealing: implanting energy — 350keV, dose — 1x10'5/cm?;
O APA annealing: implanting energy — 150keV, dose — 7x 1014 /cm?
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Fig. 3 Relative intensity of Er*t PL
peak vs. FFA annealing time (anneal-
ing temperature: GaAs (Er)} — 750°C,
InP (Er:) — 700°C)
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CHARACTERISTIC 1.54um LUMINESCENCE OF Er** IONS
IN SEMICONDUCTORS InP, GaAs AND Si*

ZHANG BEI, CHEN KONGJUN, WANG SHUMIN, YU LISHENG
(Department of Physics, Peking University, Beijing 100871, China)

ZHENG WANHUA, XU JUNYING
(National Laboratory of Integrated Opto-electronics, Betjing 100083, China)

Xvu TIANBIN, ZHU PEIRAN, GAI XIUZHEN

(Beijing Zhongguancun Associated Center of Analysis & Measurement,
Betjing 100080, China)

Abstract: Er ions were implanted into semiconductors InP, GaAs and Si with the
dosages as high as 7 x 10 Er/cm? at 150keV and 1x 10! Er/cm? at 350keV, re-
spectively. Three kinds of capless post—annealing were utilized, i.e. rapid thermal
annealing (RTA), face-to—face annealing (FFA) and quartz ampoule annealing (APA).
The central wavelength of Er3* characteristic emission in InP (Er:), GaAs(Er:) and
Si(Er:) was consistently at 1.54 pm, which was corresponding to the transition from
Er 4f-intershell 414 /2 to 4L /2. Among these samples, the strongest 1.54 ym emission
occurred in InP (Er:) for the same implanting parameters. In this work, the 1.54 ym
Er emission properties, restorage of the implantation damage, Er redistribution and
position in lattice site were investigated by 10 K photoluminescence (PL), reflection
high energy electron diffraction (RHEED) and Rutherford Backscattering (RBS). The
Ert PL intensity as a function of annealing temperature and time showed that restor-
age of the implantation damage was one of the important factors for Er3* emission.
RBS experiments exhibited that Er atoms moved outward to the surface of Si (Er:) by
thermal annealing. On the contrary, the movement of Er in annealed InP (Er:) was
undetectable within RBS resolution. The effects of Er position in Si (Er:) lattice sites
on Er®* emission in comparison with that of InP (Er:) were discussed.

Key words: Er ions, rare-earth impurities, photoluminescence, ion implantation.
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