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EFFECTS OF POWER AGING ON 1/f NOISE
CHARACTERISTICS FOR GaAlAs IR LED

BAO Jun-Lin, ZHUANG Yi-Qi, DU Lei, MA Zhong-Fa, LI Wei-Hua, LI Cong
(Key Lab of Ministry of Education for Wide Band-Gap Semiconductor Materials and Devices,
Microelectronics Institute, Xidian University, Xi’an 710071 ,China)

Abstract . Detecting the latent darﬁage of devices by reliability screen is an ever exiting difficult problem. 1/f noise in
GaAlAs infrared ray LEDs (IR LEDs) was experimentally studied over a wide range of bias currents with special emphasis
on power aging. Experimental results demonstrate that the magnitude of 1/f noise increases 2 order of magnitude after aging
and it is proportion to the current /% at small currents,y==1, at large currents,y=2). Based on the mechanisms of carrier
density and mobility fluctuation, a model for 1/f noise in GaAlAs TR LEDs is developed. It is showed that at small cur-
rents, 1/f noise reveals characteristics of bulk defects, while at large current; it reveals active defects. The increase of 1/f

noise is due to some new interface traps and surface traps that are induced by power aging. 1/f noise can be used to diag-

‘nose latent traps in GaAlAs IR LEDs.
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Fig.2 -V Characteristics before and after power aging
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Fig.3 Low frequency noise spectra vs frequency at various
bias currents ' ‘
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currents (I ) ( scatter dots are measured, cuves are fitted)
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