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Abstract: According to the requirements of optical fields for metal micro devices with higher aspect
ratios, a metal micro-grating with the high aspect ratio was fabricated on a metal substrate by using
the UV-LIGA technology. The “exposure step by step” and “development once” were used to
fabricate a SU-8 thick photoresist mold with high aspect ratio to overcome the technologic difficulty in
fabrication processing. For the defects of electroforming layer caused by long operation time, the
fractional electroforming and other methods were adopted to obtain the electroforming grating
structure. . At the same time, the line width compensation method was taken to solve the problem
that line width of SU-8 photoresist mold was reduced by swelling. In the process of stripping

photoresist after electroforming, the ultrasonic method and soaked method were alternately used.
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Finally, the metal micro-grating with a period of 130 um, and a size of 900 pm X 65 pm X243 pm was

fabricated. The high aspect ratio of the metal micro-grating reaches 5, and its relative error on overall

dimensions is lower than 1%. Moreover, the surface roughness of metal micro-grating is lower than

6.17 nm. This research breaks the height limitation and substrate fragile of the exciting fabrication

methods for metal micro-gratings with high aspect ratios.

Key words: metal micro-grating;high aspect ratio; UV-LIGA technology; SU-8 thick photoresist;micro

electroforming
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Fig. 1 Fabrication details of metal micro-grating based on

UV-LIGA
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Fig. 2 Diagram of metal micro-grating
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Tab. 2 Measuring results of overall dimensions and surface roughnesses for grating

EAS PUERIED ¥I{E H b5 {8
A FE R/ pm 65.9 65.1 65.0 64.7 65.7 66. 6 65.5 65
e E A/ pm 132.0 129.8 130.0 130.5 129.0 131.2 130. 4 130
e B/ pm 245.5 244. 1 246. 3 246. 1 245. 3 246. 4 245. 6 243
HMBERE R, /nm 4.13 3.18 5.39 4.16 4.76 6.17 4.6 <10
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Fig. 4 Developing results after exposure for one time( X 50)
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Fig. 5 Schematic diagram of light intensity attenuation
along with thicknesses of photoresist at different

absorption coefficients
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Fig. 6 Developing results after exposure layer by layer( X50)
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Fig. 8 Schematic diagram of SU-8 photoresist swelling
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Fig. 9 Diagram of metal electroforming layer structure

after micro electroforming

Iy B MO 2 R b T R R Y S
LI [R] AN [R] 1 J2 A 14 I A B ] a i KT b R
HEASE 5 1 Ji ME R ) L 2 S 2 SU-8 AR e A A8
WK Sz L 5 I 465 FROE LR R B 0 22 . BEE
THEGR B RS, SU-8 N A i AR BRSO R
B R AR B, AT 2 B O T A i 1
[7] Fsf Je kB i) ok < 2> il SU-8 i A1 B T 38 K
H1 T2 R S B i 1 K G TR R AR R R
i 3R BT L SU-8 I s Ik AT 5 R 2
HE A T DT OG . DR S BT iy T s AR (E]
ARE S, N R I KT LRI BLR i
BT A 10 Bron B, [FES A 10 Hrarid
B TR G A 2k G B A v G R W)
LR R AL T TR E L3 A T 2 i Bl
RGN . SU-8 i i ik 1t B =2 39 s .25 15 8
I B — 5 {EL I K A T AR A B L — B



FESE A S 45 A G S b A R IR O L R OB O T 705

F10 432 o' i 4R 1 43 s SOt
Fig. 10 Metal micro-grating based on process of

exposure layer by layer
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Fig. 12 Metal micro-grating falls off from the subtrate( X 50)

3.4 BES5EEERNES

ARSCEE W R B T B i JE
TIN N SE W (R S X AR - e el R
Z I EEE T/ (), AR B 1 B4 ) SO A AE T
R R 85 2 R BV s 0 2. S 3 a )8
SOCHERIVE R W, B’ 12 B i BT 4 8 O 45
YSRGS A 122, FEEMBEN RS, Hik
BRI 5% R U R s 2 Z NS A T, R
BT AR T2 85 .

(DB TR EERE ., i Fan SU-8 ik
B VRIE R BB K, NI fE B R )5 R AT, & A
BRI AR FRAETHTE N . A T 3G ORI 5 W 5 45 1 Y
P2 o T B A A B8 AR 2 R ML 2 B 7 3 9 AR K
Af 18] A 15~20 min, %id FE A B B E] KK, 75 )
R A S X AR P AR R

(2) /NG AR 1) L SR /DN L 945 Ak 1 T
HLB5 7 1 - BV i F 5 B9 T B o B, S LA/ LR
AT L SR 5 AR AL I % B i 5

(M HEZBR K, BEERG . GEHTBEE
JE BRI AN T i O Ml 2 A7 SR AN T . BRAR I T 4y Rk
N TR R 77 24 85 2 gk W K, % 2k
BTV RTE5E 0155 2 5 K s TR T3 R, %
EWK K TEE 1. %625 810, RHEZE S
AR K, AT LAY /N HL 5 2 I B AR N ) BN AR TE R
ZLLr A e, AT 2 5 05 2 S B A 45 A R

SR R AR GO 5 R S IR Y
258 1V B R R Z M 454 1A 8] T BB
WO 4 OB BY B E R
3.5 HBEBERRME

ARSI i 25 JR 3R #) 300 pm DL L, BB
F R 30 h, KA E) HL 6% 2 3 AL BE R pHL
i 725 e A2 90 T L 9 W5 1 L I AT 5 L B W A
[F] R, b B 5 J2 4 7 A KRR R L RR AL AL A



706 ﬁlﬁi

T TR

5 23 &

BREE AP 13 Fras . b T e bR R, SR T
O UCHL B IR 7 1 O L UK P e AR BT 1) T
ARG RE #5701 & ko {H L 0 O HL 9 B 3
HUBE S5 H 73 2, DRI AE DR TIE 95 2 i Y 82 T I
AR LR R Y AL BRI ] AE 9~ 13 h i),
M S N S 2 By A A TS A B i
JZ R BUAT L R EESFE R, BEALE R TR
T 4 J2 22 T I [R5 B 7 A 019 2 7 L 9% U 119 4
JE60 1T e R NI TR <190 I WP (A < R 5 N
RGN A I PERE . . O T BR B AL
i R i DG A% 2 T A A AR RE L B AR
HORICT LA R #5 -

Nodules

B 13 FFJR B (X50)
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