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Properties of Ar’ laser-induced wet etching into Si

Song Dengyuan, Guo Baozeng, Li Baotong
( Department of Electronics and Informational Engineering, Hebei University, Baoding, 071002)

Abstract: Laser induced wet etching into n-Si in the dilute HE. HO(1: 20) by an Ar" laser at
room temperature 5 reported. Smooth etch features with Gaussian shape that depends on doping level of
Si were observed. T he laser etch rate is influenced by the incident power. For the HF/ Si system, the
etching is thought to take place photoelectrochemically with holes and electrons generated by the incident
illumination of the laser beam. T he result is explained reasonably by the mode of electrodless etching ur-
der the laser illumination in an electrocher@ cell.
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Fig.2 Cross section structure of etch pits

a—Siwith low doping level b—high doping level

JpA 1= JNAT,

.]N: chN scnxexp(— U(-,/KT),

) Cnx

AL Ar

Je/Jn= A1/ A1

Cra

K.

9AT/AL

K.

10°

2

Jp

Si

JN

?

Si

“O]v ]PZ qKaPsCreanp(_ Ua/KT),

Py
> Ua

Ny
Ue



11 WardT L,Kodas T T.JA P, 1991; 69(2): 1000~ 1007

23 3 Ar*
, R JP ’ ’
’ 360
Q(r, z) Jr :
R o< (D(r, Z) ’ E
(11 £
&
2 2 2 -
D(r,z)= (2P/Tw hV)exp(— 2r7/w") (6) z
, I , W ’ P ‘F.‘..‘
2 h 2 v s
160
22 300 500 700( ‘2())0 1100
. power
4 488mm Si , "
900mW 7 Fig. 4 Fl(?h rate forvSi as a}function of
incident power incident laser
) , s density
> 900mW ,
, Si . 2a2b
107 em® 2% 10" em®  wSi :
, Si Si
1/2
Le=(DprTe) ", Dp , Tp ,
172 12]
W= (2edgN 4) "7, = (e KT )/ W ,Na , @
2 2 2
2
3 ©
Ar* Si ,
2 2 2
, , i
1 Podesnik D V, Gigen H H, Sanchez A et al. A P L, 1983;43(12): 1083~ 1085
2 Willher A E, Ruberto M N, Blumenthal D J et al. A P L, 1989; 54(19) : 1839~ 1841
3 von Gutfeld R J,Hodgson R T. A P L, 1982; 40(4) : 352~ 354
4 Ehrlich D J, Osgood R M Jr, Deutsch T F. A P L, 1981; 38( 12): 1018~ 1020
5 Sokef RA.Prc IEEE, 1993; 81(12): 1687~ 1706
6 Hilleringman V, Coser K. IEEE T rans Electron Devices, 1995; 42(5) : 841~ 846
7 Lax M.J A P, 1977;48(9):3919~ 3924
8 Ehrlich D J, Tsao J Y. Laser Microfabrication. Boston: A cademic Press, 1989: 337~ 358
9 R s et d Si GaAs. , 1986: 256~ 261
10 , 1988: 83~ 125

12 Sze S M. Physics of Semiconductor Devices. New York: Jnhn Wiey & Sons Inc, 1981: 74~ 84

, 1957

: 1998-01+23

E #

:1998-05-14



