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Experimental study of laser milling of silicon wafer

Yuan Genfu'?, Zeng Xiaoyan1
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(2 Department of Mathematics and Physcs,Anhui Ingitute of Architecture & Industry ,Hefe ,230022)

Absgtract : Experimentd study of laser milling were carried out on the surface of slicon wafer with different YAG
lasers and laser process ng parameters. The efect of laser procesd ng parameterson the milling surface quality were studied
sysematicaly. Different shagpes and structures were fabricated on the surface with the optimized procedures.

Key words: laser processng;laser milling;milling process;snge crysta dlicon

YAG ,

, 80 ()
0.9m [1] , YAG LJ

laser beam

[2] { 4
’ ’ sample
laser/milling area

Fg.1 Principle schematic of laser milling

3mm
YA G
Nd YAG

, 1.0 m,

. 1964 1 ,
586
:2003-01-17; :2003-03-25 0. 4MPa,



27 5 461

@1.5mm :
3mm , 101
0.8
§ 06
g 04
0.2r
2 0.0 L " L : !
095 168 263 3.58 474
2.1 single pulse energy/J
Z Fig.3 The reation between power of laser and accountsof laser milling
( 1.687, 2mm/ s) 4 1.68] 0.5ms
' ' 2mm/ s 30Hz ,
[3] 2
,0.5ms
0.2ms
) ) 0.7
0.6
, , g 0.5p
(4] g 04}
1 E 0
e L
I .3
0.7r 0.2}
oo 2" ol
0.5¢ R Y
E 04} pressure/MPa
2 pulse width ) .
& 03 0.2ms Fig.4 The relation between the laser milling depth and the pressure of
© 0af ges
0.1r 2.3
| A { 1 d 1
O34 36 & 0 5
frequency/Hz 12
. . - . ) | 3mm/s
Fig.2 The influson on milling with the laser frequency and width of 10} »
pulse 08k = Imm/s
2.2 g 06 -
2
§ o4l s
(2mm/ s) 02l
(45HZ) (O 5mS) , 00 1 i L I 1 | I—
3 10 20 30 40 50 60 70
’ frequency/Hz

Fg.5 The reation between laser milling depth with the scanning rates
) and repetition frequency



462 2003 10

(Imm/ 9 , ,
, (1mm/ s)
(B3mm/ 9
3 Fig.8 The SEM’ spicture of milling surface
6 L
Ra 10 , Ra 6 7 ’
( 7,

, S0,

Fig.9 3mm x5mm rectangle groove 10*

Fig.6 The blind hole on the slicon wafer surface by laser milling
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Hg.7 The SEM image of laser milling slicon wafer surface

s Fg.11 The S sample milled with laser
IT7 8, Ra 6 8, 0.06,
, 0.5ms, (20 0.04", 1mm 11
40) Hz , )
1.68] ( )
) ( 465



27 5 465
) y 3
2.2
c=0 )
2
M (ri,r2) = E(r) - E'(r2) =
[3.4] . .
Aoexp[- ri(a+ib)ri’ - ra(a-ib)ra']
, , (16)
0 a,b 2%x2
2.1 3 6
I (ry,r2) 2 a=al,b=bl ,
1 . , 2
M (ri,r2) #2 E(rd) - E (r2) (14)
r ( M, rZ) r ( M, rZ) [1] 1SO/DIS 11146 Document. Test methodsfor laser beam parame-
[ (ri,r2) = Aoexp{- [ri(a+ib) '+ ters: beam widths,divergence angle ,and beam propagation factor .
. 1999.
ra(a-ib)ra’ + ricra! 15
2( ) 2 1He ]} ( ) [2] Nemes G,SernaJ. TOPS,1998 ,17: 200 207.
a,b 2x2 , 3 [3] Smon R,MukundaN.J O SA 1993 ,A10(1) : 95 109.
c , [4] 9Smon R,Sudarshan E C G,Mukunda N. Phys Rev,1985,A31
4 10 (4) : 2419 2434,
[5] ArnaudJ A ,Kogenik H.Appl Opt,1969,8(8) : 1687 1693.
a=al . b=bl c=cll I _[ 1 j [6] Eppich B. Die charakteriserung von strahlungsedern mit der
’ ’ ' 0 wigner-verteilung und deren messung. Berlin: Chromapress,
1998:27.
( 462 ) ,
4

[1]
[2]
[3]

[4]

Lo ,1998 ,26(1) :33 39.
,1996 ,62(1) :95 99.
, , et al. ,2001,28(12) :1125
1128.
von M

,1994:7.



