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Abstract

(Keywords: sub-wavelength-structure, vector diffraction theory,
surface-relief grating, E-beam direct write)

The objective of this research project is to develop a new diffractive
optics device which can mimic the effect of complicated thin-film
coating, to function as polarizing, antireflection. or filtering effects.
From the rigorous vector diffraction theory and E-beam direct
writing techniques, we will design and fabricate a sub-wavelength-
structure surface (SWS), which contains surface-relief grating whose
grating period is small compared to the wavelength of the incident
light. The proposed new sub-wavelength-structure diffraction device
can synthesize an effective index of refraction which is not easily
fabricated by thin film coatings and produce very efficient polarizing
elements.
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5. THNE

BHLTERAFEEURYER RMBAMOREHET — X
Yo mh  BHAZABENTAEALEEOAMERDIHE TS 0.065
um C B HBR A ESEF MM T AT B o B &P E R
Pt s 155 um 9B s AR - HR o o F R 2K
L BFEMER MAMNERMEIABMHEZFABRERE BB
TRMHELET LR T AHERY  RKMERATELTAEEK
O AR E A Si;N, #o poly-silicon« £ = > & T b ez R
B HZMAEART—RBRE2EHE -Fw ATHRERT DHRYH
B AEwERT BET Eusz— R &kA2EES Si;N, - &
Wme Ao RER0HNAR T B2H+Z -

0.224um 0.4 um A=1.55um
- = - n(poly-Si) = 3.52
- 'y
199}
= 0.392 um
o v
'
Si3N4 0.196 um
A
A
Si wafer n = 3.47 525% 25um
ry Y
SNy n=1.98 0.196 um
A\

B+ = kit #E
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AMOREELE S BB 5 © 5 4+ B KB L £ 48 50 54
(LPCVD) fw & B L E R o B R A poly-silicon + k & ra >
A F e-beam writer ¥ M ey B B A KA E o B = o A E M
FER %] A S kra b oeh B 45 4% %] 2] poly-silicon ko 2 4% 8% sk m
EHRBETRT °

EMER LR FHEINT
(1) £4 RCA Clean Process #F £ & 0 & B -

(2) # A L.P.CVD 4% t Silicon nitride. ERRAR M A
Measured Temperature: 800 °C
Deposition Pressure: 140 mTorr
Flow Rate of NH;: 105 sccm
Flow Rate of SiH,Cl,: 35 scem

Deposition time: 12 min

(3) #1 A L.P.CVD %4 t polysilicon. 48 % # %
Measured Temperature: 620 °C
Deposition Pressure: 100 mTorr
Flow Rate of SiH,: 40 sccm
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Deposition time: 39 min

(4) L E & FH-6400
(a)a layer of H-M.D.S. (Hexamethyldisilazance) is coated on
the wafer as an adhesive layer.
(b)FH-6400 is spin-coated on H.M.D.S.
(c) The photoresist is developed by HMD-1.
(d) The wafter is hardbaked to 120 °C for 600 sec.

(5) B 7 % &4&) polysilicon & R Z L —FERA ° HiKRE
-
HNO, : H,0 : NH,F = 64 : 33 : 3
(6) #] A & &) (acetone) + 4 4 A

BN A $H 2 489 e-beam writer 38 451 R 15 4F > 1543 B B Ak i8 4
L - el U
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34 A Z dielectric
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