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Abstract

Reproducibility of Thin Films Deposited on Microstructure Surface
by PECVD Technology
Pan Yongqiang, Chen Jia

School of Photoelectric Engineering, Xi' an Technological University, Xi'an, Shaanxi 710021, China

The thin films of SiO, and Si; N, are deposited on the microstructure surface of a linear array mask by the

techniques of photolithography, etching and plasma enhanced chemical vapor deposition (PECVD). The influences

prepared. The results show that the larger the film deposition rate is, the better the film reproducibility is. The
reproducibility of SiO, films is better than that of Siz N, films.
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of the width and thickness of the linear array mask, as well as the film thickness and deposition rate on the

reproducibility of SiO, and Si; N, films are investigated. A microstructure filter array with a good microstructure is
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increases of mask thickness and film deposition thickness lead to the deterioration of thin film reproducibility. The
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thin films; reproducibility; photo etching; plasma enhanced chemical vapor deposition; microstructure

F B RE S D B3 Ol i) A

ZOETE DG TE MR TR B 28 iU A5 F T A AN ERIN S U BT R T O 2 3 T R Ot

& v

F R RR T A 08 ' ) ) 1 3 R FH G Z2 B AR L 220 B B AR R B 2 B R R o 7 ol 3 e 8 v AN T R AR 30
KR 5 ) BT 22 ) 2 I A 325 01 B T G L3 S A ()RR AIE I 2 ) e A R0 e TR 5 2R AL
KON ) B BE ] T E E GE S 10~ 15 pm 19 6 38 T8 WSS H4 5 R 8 O R, G H LR IR S B 3 1 8] B [] B R

/N 30~32.5 pm'™ . Marcus F0F T RGB = @ RAEE R BRI R H T Je 6 MgF, 45 1k 20l 2 1 i

E-mail: pyq_867@163.com

TF1) B P 1 O Y 1 9, 9 A 9 B A B AR T — B RO R R e 4 B8 30 nm 9 Bl A AL R G

TR S A5OSR F G AR A AR s e LR T 3 I £ AR R BB O AL Bl R
HETIB . Berid A RBHFZERIFF TR (2014]M8333)

* BIEBKEREA. Email: 972192477@qq.com

i
Jely 5 IR AL B B 4 R SiO, 48 AR, Wang SN B T FE SR IC R ST 4300 2 mm Al
Wim HE: 2017-06-03; WEIMEFEHMA: 2017-06-16
=4

KR (1974, 55 o, B, M0 e A 5 U 0 DA S 6 25 5 il A T e R O T Y F Y

113102-1



54, 113102(2017) BHSNBEIZHE www.opticsjournal.net

1.5 mm ¥ 16 3 3H A1 64 388 WO 00 PR I8 . 2 g A R 3 RO 220 S A B ) — o JE L 1 1] B 22 L K
T ATE ) T 8 SE A (R R 8 O R A7 L 3 3 JEE A E G R B 20 50l 450 pm F1 30 e, BETTORSAMLE TR AR AT
] B f3 2 A 22 T O R 2 4 A [ 3 D R B 7 Al BB O B T R B AR BT TR AR 10 pm X 10 pm,
MG G290 40 nm Y SRTAT A G T 4 A 3 T T AU I S T A BE ST A A R

TEFEAT O 2 I o Ik 18] PR AS B AT — 8 TR B2 2 e HE A % 38 7™ A B2 T G )2 J5 B 221
o TR B2 AN 14 20 1 DX 3t B SR IR, AR SR PR ARS e 45 F i 01t vl 144 1 o o ) DG 20 B A L 220 e £
ARG B 7 K1 5 Ak 22 SO DL LR (PECVD) , #F 58 T A [m] #8485 )5 B2 #0982 L 4 A ik (S10,) il
RACHE (SisNoO W R S IE M 0L

2 SEEt

PECVD FJ FHRE G L 7™ AE 45 25 A, A 52 ST IR D0 B bt 68, EL A D0 B o ey | 2 52 52 38 2 PR 4 454
ST T AR A S T B N 1 22 2 B A L SR PRI S T T SO 20 0 2 o T S R RS R RS T
J07 FH 20 S R 4 Bl H B A AR

P T RS (0 A7 A o v R ORI TC VA ZE A 0 SR OB B B 0 WA, Hh IR IRT 1 TR I OB RO, AR 1Y
JEREN h AEBN GBS K IE R LW AR «o WM o MIHFEAX N

a=arctan70 (L

DX A o B RADRFFFE 0~x/2 JEB N 0] LU IS o 9 K/ANRIEFERZ TE ML . Y o i
n/2 W B S IE PERCRAF . 24 o O w/2 I RS 300 2 B 1, 0 WY o R T AR ok R v 5 BT 0 S AR S 1Y
I,

l

S
films
h
L1
] mask
a
——substrate

P 1 R A RUR B
Fig. 1 Diagram of thin films deposited on mask surface
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Table 1 Process parameters of photoetching patterning

) Prebake Exposure Development Post-exposure bake Post-exposure
Width /pm 4 . . . . 4
time /min time /s time /s temperature /°C baketime /min
3 21 40 45 105 21
5 21 40 45 105 21
10 21 40 45 105 21
B2 SezERALER, () 3 pm;(h) 5 pm;(e) 10 pm
Fig. 2 Results of photoetching patterning. (a) 3 pm; (b) 5 um; (¢) 10 pm
32 ZMmiLiE

Z) i et R SR R O ) A A A N B A2 7R Y Oxford Plasmalab-system100 B9 ICP180 Z i & 48, I i S A
2y SEs HO, HHRA SR BN Ve Vo, =40:5, HAM T ZSH R R 40 C, KN 0.4 Pa, 4T %
50 W,ICP Ijjijy 800 W, 15 3| iy 3% B 3L iE FI EPG533 S 21 I 114 %1 ol 3 % 43 %] 24 225.04 nm e« min ' Hl
525.07 nmemin ', o R AR Za) ok Bst A L A5 B JE EE 43 1) R 1000 nm Al 500 nm B 2R [ A 454
3.3 EERMR

K H A SAMCO 23 @l 477 i PD-220 %! PECVD R G4y SiO, MR Si, N, MR TRR 4. F
EE WOOLLAM 2w A= 7 i M-2000UT #Y 58 56 335 A2 £ B2 5 51 s 4% 450 AGx 00 38 2 1009 )52 L 47 5 % L %

il 45 Si0, WHH) T ZSHON RO 250 °C AR B HE Visn 1V ,0 =50 70, S5 150 W,
I A T AR R R, o] LIS SRR A S1O, W BIT R 32, 6] iR UE ST 56 A8 A B /N TR S1O, T8I 14 1
ML 2,

£ 2 ARERT U SO, HENSE

Table 2 Parameters of SiO, thin films deposited at different pressures

Deposition Film Deposition Refractive
Pressure /Pa ) . ) .

time /min thickness /nm rate /(nmemin ') index
80 20 416.73 20.84 1.4509
90 20 515.27 25.76 1.4605
100 20 618.12 30.91 1.4647
110 20 660.83 33.04 1.4715
120 20 825.71 41.92 1.4476

il Siy N, WA T Z 2800 OB E 250 °CL AR R BUR L Ve # Vi, = 115220, TAEJE 34
120 Pa, S5 2% 200 W, JTALE# % 20.94 nmemin ', ¥ 5 %F 2.0683,
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Fig. 3 Reproducibility of SiO; thin films Fig. 4 Reproducibility of SiO; thin films
under different deposition rates with different mask and deposition thicknesses
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Fig. 5 Influences of deposition thickness on reproducibility of SiO, and Si; N, thin films
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Fig. 6 Microstructure filter under microscope
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