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Er-doped doped semiconductors have been of
interest due to their potentia applicaion for opticd
communicdion components operating at wavelengths
around 155 pm. In Er-doped semiconductors, the
transition corresponding to 154 pm occurs due to a 4f
intra-shell transition o the Er® ion, and is therefore host
independent. The incorporation of Er into Ill-V
semiconductors and their luminescence properties have
been previously reviewed [1]. However, the thermal
guenching of luminescence was found to be more severe
for narrower bandgap materials doped with Er [1].
Therefore in this work, GaN which is a wide-bandgap
semiconductor (Eg = 3.42 eV) was doped with Er and its
luminescence properties investigated.

GaN films were grown on (000]) sapphire
substrates by plasma-assisted moleaular beam epitaxy. Er
was supplied as a dopant using a standard effusion cedll
during the growth. One of the advantages of in-situ
doping versus ion-implantation is the dimination of the
need for post-implantation anneding which is typicdly
performed at high temperatures. The Er incorporation
level was varied between 10" to 10°* cm™ as determined
by seoondary ion mass gedrometry (SIMS)
measurements. The badkground oxygen impurity
concentration was lower than 10 cm. A smooath surface
morphology was observed using atomic force microscopy
with the RMS roughness|ess than 5 A over a5 x 5 pm?
area

Eledroluminescence measurements at  room
temperature reveded emisson pe&ks in the visible (538
559 and 667nm) as well asin the nea-infrared (1.0 and
1.54 pym) as sown in Figure 1. Visible amission in the
green can be observed by eye under ambient room
lighting. The integrated intensity of the 1.54 pum peé&k
shows linea behavior with injeded current of up to 80
mA.

REFERENCES

1. J M. Zavada and D. Zhang, Solid-State Eledronics
38, 1285(1995).

,\
&
T

T T T T T
538 nm b

559 nm

B 667 nm 7
B 414 nm / \ T
W ™ h w P

400 500 600 700 800
Wavelength (nm)

©® ————————

| Room temperature

EL Intensity (a.u.)

1000 nm

EL Intensity (a.u.)

900 1000 1100 1200 1300 1400 1500 1600 1700
Wavelength (nm)

Fig. 1. Room temperature dectroluminescence of GaN:Er
films from (a) 350-800nm and (b) 900-1700 nm



