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Abstract: In order to eliminate the surface microdefect after the direct polishing of RB-SiC substrate,
reduce the surface roughness and increase the surface quality, Si was selected as the modified material
based on the features of large aperture SiC, where a 2 m-level RB-SiC substrate was modificated by
using the magnetron sputtering technology. The silicon film was deposited by a developed ®3. 2 m
magnetron sputtering coating machine, and the SiC substrate was polished and modificated based on
the computer control optical molding method. The result indicates that the thickness of modified level
reaches 15 um; the thickness uniformity of the film level is better than £2.5% within the diameter of
2. 04 m; the surface roughness decreases from 5. 64 nm (RMS) to 0.78 nm. Therefore a the
magnetron sputtering technology can be used in the surface modification of the large aperture RB-SiC,
and the performance of the modificated RB-SiC substrate can meet the requirements of high-quality
optical systems.
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Fig. 1 Photos of @2. 04 meter RB-SiC substrate



55 7 1] Xl

L8 2 m KA RB-SIC [ 553 14 1 35 T 59 o vk 1559

AU BEH T — A 3.2 m BRI G
JEHL 0T 2 m BRI ISR B, %I & E
2 FiR, HE A NN 3.2 my 08 B R P4,
b FE AR R DU AR R SR S T DAEAT TR S B
TEEREEEBNE LT IIFE T 5. 1
AU PR e B AE b 2 A, B0 TR 1) T 0 S P A 1)
6 B A 1) 35 G 1 B 2 T R Y

TESEH] 2. 04 m RB-SIC 5 85 0 e 1E 2 =2
B B9 T AR T LS8R CnsUE 9%
SR I A5 ) SRR A B TR L OR AR AR T
BAETAB5. B8 RB-SIC 3% 3 i #E 47 3
Vb AR RSB As 2k BB R RN LR
B bk SRR s . AR/ TL 00X
107 Pa J& , I T v 450 2 45 W 5 5% 1 Si ko vk )22 S el
PEJ5 B RB-SiC 3R WA 3 iR .

2 @3.2 m WG IR BE AL G A

Fig. 2 Photo of ®3.2 m magnetron sputtering coater
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Fig.3 @2.04 m RB-SiC substrate after surface modification

by magnetron sputtering
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Fig. 4 SEM images of cross section of Si modification

layer deposited with different coating parameters
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Fig.5 Surface topographies of samples A and B tested
by AFM
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(b) Surface topography of sample B
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Fig. 6 AFM images of samples A and B coated with

polished Si modification layer
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Fig. 7 Thickness distribution along radius direction
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Fig.8 Surface shapes of @2. 04 m SiC substrate before

and after surface modification
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Surface roughnesses of RB-SiC substrate with Si

modification layer before and after polishing
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