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Surface Planarization Process of RB-SiC Based on Magnetron
Sputtering and ICP Etching

ZHAO Yang-yong, LIU Wei-guo, XI Ying-xue
(Shaanxi Province Thin Film Technology and Optical Test Open Key Laboratory s
Xi'an Technological University, Xi'an 710021, China)

Abstract: Si thin film as planarizing layer were deposited on Reaction Bonded-SiC (RB-SiC) substrate by
using RF magnetron sputtering technique. A set of orthogonal experiments were designed and performed
to determine an optimized process condition by characterizing the evolution of the quality and surface
morphology of the Si films deposited at various sputtering power, working pressure and Argon flow rate.
The planarization was obtained at sputtering power of 120W, working pressure of 1.2 Pa and Argon flow
rate of 40 sccm. Then smoothing of inductively coupled plasma (ICP) etching was performed and the
surface reflectivity of samples processed under different treatment stages was investigated by using
Lambda 950 spectrophotometer. The results show that the surface roughness Sq of RB-SiC sample under
planarization and ICP etching process is reduced from 1.819 nm to 0.919 nm compared with untreated RB-
SiC sample, and the surface reflectivity of the sample increased by 2%. Therefore the combinatorial
optical polishing technology based planarization with RF magnetron sputtering and ICP etching process
can enhance the performance of RB-SiC surface finishing.
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Fig.1 Process of RB-SiC surface planarization
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1.2 Pa= KK Bt 73 1 IR iy R K P38 3% B3R 2 Fros i BARIE 32 0y AR EAT 9206 il 3 9 2H 505
FEHH Taly Surf CCT =42 fiph =XCAS I ASCI 00 i J5E 88 K% =6 i REL RS 32 000 25 2R 4 5% 2.
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Table 1 Factors and levels

Factor A RF power/W B Ar flow/scecm C Pressure/Pa
Level 1 80 40 0.8
Level 2 100 50 1.0
Level 3 120 60 1.2

®2 BEfXBEARRHE

Table 2 Specific experimental programs and data

Experiment number  RF power/W  Ar flow/sccm Pressure/Pa  Deposition rate/(nm ¢ min ') Roughness S,/nm

1# 80 40 0.8 14.925 3.278
2% 80 50 1.0 15.275 6.674
3= 80 60 1.2 15.802 5.673
4 # 100 40 1.0 15.328 3.537
5# 100 50 1.2 16.121 2.829
6+ 100 60 0.8 13.922 3.024
(= 120 40 1.2 18.357 2.235
8 # 120 50 0.8 17.307 3.627
9% 120 60 1.0 16.752 2.237

T RE AR R R Y R U M AR 22 2 ik 0 2R 2 A S S8 K A e — AP A B T =R I R A
RPN R KSR B RN B 0TI A S (E S ZE A R B9 R/ BRI 3.
£33 EXIXBRBEFWE

Table 3 Range analysis of orthogonal experiment

Evaluation index Parameters RF power Ar flow Pressure
K1 15.334 16.173 15.385
K2 15.094 16.234 15.755
Deposition rate/ K3 17.472 15.492 16.76
(nm « min ') Optimization level ~ A3(120) B2(50) C3(1.2)
R 2.378 0.742 1.375
Primary order RF power=>Pressure™>Ar {low
K1 5.208 3.017 3.31
K2 3.13 4.377 4.149
Roughness K3 2.699 3.611 3.579
S,/nm Optimization level ~ A3(120) B1(40) C100.8)
R 2.509 1.36 0.839
Primary order RF power > Ar flow™> Pressure

M 3 AT LA H 5 =S 52 00 DR 3R g T0 AR T 3R 8 W) e DR /MR U S ) R > T AR SR > Ar Ji
Xof 2 THTRELRES J32 52 Wie) i J3E DR /N AR O 2 S 30 B 38 = A B > A UK. 230 B AT 78 — 58 1Y s 588 Y FT (0.8~
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Fig.3 Film thickness of RF power 120 W
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Parameters calculated on the surface 001770

> >Roughness, Gaussian Filter, 0.025mm
Sz,Sds and Ssc parameters are defined according
to EUR15178N report.

Amplitude parameters

S5,=0.65955 nm

§,70.91983nm

§,=4.23nm

S=11.231nm

S=15.461nm

Sy=1.3272 "
S=12.005 )
S,=13.494nm

O —
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(a) Surface roughness (b) Surface topography

M8 FHEHMEZMEHEREAEERP A
Fig.8 Surface roughness and topography of the flattening film after etching
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