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Abstract Room-temperature photoluminescent porous Si has been formed by etching Si wafer with the
solution of HF  HNO, : H,O=1 : 5 : 10. We have observed photoluminescence(PL) spectra similar to
those reported recently for porous-Si films formed by anodic etching with HF solutions. We have also in-
vestigated the dependence of PL spectra on the etching time which was varied from 1 to 10 minutes. We
found that 5-minute etching gave us the strongest PL intensity. We also found by atomic force micros-
copy(AFM) measurements that the surface fearure size became smaller for longer etching time and the
average feature size of the etched Si wafer for 5-minute was about 1,500~2,000 A. This indicates that

the surface feature of the etched porous Si affects the PL intensity of the sample.
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Fig. 1. Room temperature and low temperature
(150K) PL spectra from the porous Si produced

by etching for 5 min. in 1.5 : 10 HF : HNO, : H,

O etchant.
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Fig. 2. Low temperature(150K) PL spectra from
the porous silicons produced by etching in 1:5:
10 HF : HNO; : H.0O etchant for (a) 5 min., (b) 10
min., and (c¢) 2 min.
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Fig. 3. Room temperature PL spectra from (a) the
backside surface and (b) the frontside surface of
the porous Si produced by etching for 5 min. in
1:5:10 HF : HNQ; : H,O etchant.
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Fig. 4. Typical surface topography of the porous

Si, produced by etching for 5 min. in 1:5:10
HF : HNO, : H,0 etchant, observed by atomic
force microscopy(AFM).
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Fig. 5. Surface topographies of the porous silicons, produced by etching for (a) 2 min., (b) 10 min,, (¢} 5
min., (frontside surface), and (d) 5 min. (backside surface) in 1:5 ;10 HF : HINO, : H.O etchant, ob-

served by AFM.
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