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Design of beam delivery system for RF
CO; laser ceramic substrate scriber

HOU Liarr ping, CHEN Per feng, WANG Wei

(1. National Research Center for Optoeledronic Technology ,
Institute ¢ Semiconductar, Beying 100083, China;
2. Institute  Laser Technology & Engineering, HUST, Wuhan 430074, China)

Abstract: The current requirements for laser ceramic substrate sariber systems are high light beam quality, fast scrib-
ing velocity, narrow scribing groove, small heat affected zone, smooth @oss section, and independence of scribing
quality from scribing direction. The light guide system designed can satisfy all the above mentioned requirements, and
it includes anamorphic lens, space filter, circular polarizer, Galileo defocusing telescope and focusing lers, and it has

a scribing velocity of up to 10 m/ min, a scribing width of less than 0. 1 mm, and a scribing depth of more than 0.
3 mm.
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Fig. 1 Structure of RF CO; ceramic substrate scriber
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Fig. 2 Diagram of beam delivery system
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g. 3 Influence on incision figure by polarized plane and

incision direction
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Fig. 4 Reflectance curves at different angle of incidence
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Fig. 5 Operating principles of circular polarizer
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Tab. 1 Laser specification!®
250 W < £8%
M? < 1. 3 (K> 0. 07) < 200 Mrad
10~ 250 W <1 21
0~ 100 kHz (1/ e*) 6. 8%0. 5mm
200~ 750 W 2. 1%£0. 3 mrad
10~ 500 mJ 10. 6£0. 2um
< 6015 > 100: 1
31
) 10. 6 Hm,
3l 3 (a) P (4
2 2 3 2
(0 ) ,
, 3 (b) ,
45 , ,
B ,
[ 11 ] 7/ 1 [—C | Bk
[T COTTTTT7Y B3333333 33y 5
(VAT (b)Fi Rt (OEH ]
(a)Parallel (b) Tilt (c)Perpendicular Bl =4




40 e

181,

; L~ S 2
o Mo S Mr 1[I+ (50" (2)

, o 0
0o = 2 , (3)
: X | Myl i+ ()2
Y %o
My (Mr = FJFy),
32 3x Zo= T}/ A\
, (H (2 (3) )
M*< 1.3, .
; ; Hm, mm "
2 6 ’ 3
7 4 B RF AL B
(MTF)
(PSF) (wavefront map)
7,
8
8 ,
0. 239 mm,
0. 448 mm, 0. 04 mm,
84% ,
(d- o) <0. 1 mm
( ) . 9 ( ) )
M/ _ %Q: | MTl , (1) 0 239



41

7
Fig. 7 3D layour
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Fig. 8 Spot diagram
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Fig. 9 Transverse ray fan plot
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Fig. 10 Optical path difference
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Fig. 12 FFT point spread function
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Fg. 13 Wavefront map s
CO» 2 (1)
. R - : 10 m/ min;  (2) ,
0. 1mm; (3) , 0. 1~
0. 25 mm , 3 (4 .
- .t'- , 2 M (5) )
(6) ) 3 (7) ;
14
. -* . ‘.-'
| ——————————————— ’
14

Fig.

[4]
[3]

[ 6]

14 Pwocessed samples of ALO3 ceramic substrate by
RF laser
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