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The improvement of the sidewall roughness of the crystalline
silicon for optical MEMS devices
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2 #2902, %3 JhA gE 9 B FFAE 5 AAE FEEY] A dEE volZEHAY
22 3§ F MEMS(microeletromechanical system) 71€°] Z3%& w3 IoH12]. £3], A
T2 Nz3sto AAF FH AL 2x2% 29AY F DY FolA WAL HREely 3
BHOoZ o °]%51 At B3 HAHe AAY) EAFL Wl iddo og 3 —€-"‘°1‘% ¥y 3 5
2 53 448 BAZF ot oo, Juan 3 Pang® DRIE(Deep reactive ion etching) 2 2jztg 4
ZHE & A8 A 3 AsEE AAY AZE Fh9 AMVE AR TH3] srAq 9 A
3 29X AL "ol g A A #AHNA & A8y FAHY o wE ANM R
EEdA e 32 FHE DRIEA 93 7Hgsta, 7h8dY 271 AA7 6 w2t & Atstere 57
3 As MAdd AF7IE EAX F2d e siestAo.
2.9 7t € AFY 3 4%

DRIE #4°) 9 3 Aztd 29 A3y EXS d4uury] 938, EAR Z& 747z} 25 47
st HE)E FEES A A3ATh SEM(scanning eletron microscopy) AR 271 AAZE FAs8
Ax, old wat @ AFure zZtzk 2004, 500AE2 AAANAY. olF & AL buffered oxide
etcher(BOE)E At&3te] AAsIAT SHY AA7|e AL SEM AHolA ER9 Ao, H49 @&
9)o} Rpp(Peak to peak of roughness)2 2 F A&t

2% 1(a)2 DRIEA & A" FR2E 200A I 500A FAE @ A37s FHAS #o A
2718 Aol (b)= o] AU A3 Fof EAA FH3 Azg ZHold ©E AAY] FFES JE
W Aolth ZWe] 9 RELS EANX Fo] FI YFE ANV AopAle AL E F UoH, A9
Zolo uwal EANx 9 FE AL /M A3 F4 FEY AV A AT 2004 FA9
Arglete A Zbe ¥ 60um EA S ¢ BELS UF 30nmAE, X FRAAE Hd 20nmo]3tE
#2893 500A FA9 A4dHs AAS Fo Adrie A FEH FX RE EF 20nm R A
Ao

3. 549 AA7d B& 3 54 4

EX Z3 Aztd old me} dojzl FHY AW BHH R o' FIFo] AeA AR
Asl mA AF7]e wE 9 AF AL ANSFAG2] 2" 2 (e YAHEel FEHd disf o,
30, 46 =9 YAHzZHE 7HE o & A7 we ge 4’ 48 vEd 2 Zeo)x, (bl 20, 50,
100nm rms 7AA7lA AddE&Ede] 3 oSA4e Ukl agZeny, a9 BE ke Zo] X9
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Fig. 1. Roughness variation according to the trench width and etched depth
(a) after 200A &B00A thermal oxidation (b) after oxide etching
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Fig. 2. Theoretical scattering loss with respect to (a) the roughness of the sidewall and incident
angle at 1550nm wavelength and (b) the wavelength and the roughness of the sidewall at
incident angle of O degree
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