Bald 1M Hr ot Vol. 41, No. 11
2014 4 11 A CHINESE JOURNAL OF LASERS November, 2014

e T RIB R SHEZ T Z MR T2
SRR Rl

1 b2
R Ml
< VRN R B RS, I 201418 )
P HARS A REMAL R, HA 5UHER 525-8577

WE WA TR R A DI 55 = W T8 LI A I O BE N A A . T X BT L
T i O 1 A A B G ) FRG 8 20 OK LB B R M BE SGM H  JR DR R TR T — A
WIE M4 8 SO MAT B i s FooR . 2 T (6] 20 B S DG 2 HOAR  FE Ak Al B Rl 2 R 9 43 51 O 0.25,0.5,1 pm, &
2.0 pm AR JETY I R R (PMMAD G . A FDHRS 2% i 85 H R AR B LR T8 43 512 0. 25,0. 5,1 pm Y 4x J& 57 40 K
JEAMMRE R L1 pem i &2 B EAIHAE TE LIk 1.5, b 73R8 & BT it 19 PMMA G K Gl RERT 1] 1RG50, se iR 16
BRI BERE R S E W R TE IR A Z RN = AIB 4K .

KEW ObFHE; FPEREZ; SRR KR RPENERW AR BHE; KR

hES%EE TN305.7 XHAARIRES A doi: 10.3788/CJL201441.1106002

Fabrication of Metal Nano Grating Mold Based on Synchrotron
Radiation Lithography and Nano Electroforming Process
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Abstract With the development of microelectronics technology. it is necessary to study the fabrication process for
high aspect ratio and a vertical sidewalls micro-nanostructures on the substrate. High quality nano master grating can
be fabricated by X-rays lithography. By using sophisticated nano electroforming technology, high-quality nano metal
grating can be replicated from the mother mold grating. A technique for preparing high aspect ratio diffraction grating
metal molds is introduced. Based on synchrotron radiation lithography technique, polymethyl methacrylate (PMMA)
nano gratings with line width of 0.25, 0.5, 1 pm, and the height of 2. 0 um are prepared on a silicon substrate.
Using precision electroforming technique, nickel nano-grating mold with the line width of 0.25, 0.5, 1 um, and the
1 pm gratings aspect ratio of 1.5 is fabricated from the PMMA grating master mold. In order to obtain high-quality
PMMA nano-grating, the adhesive is used to overcome the deficiencies of structures collapsed, by optimizing
exposure parameters, small triangular structures at the bottom of the gratings are eliminated.
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Fig. 1 Fabrication process for Ni nano-grating mold
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Parameters Value
Injection energy /MeV 150
. . Lev.: 1.3
Typical X-ray beam size /mm Vert, . 0,14
Number of port 14
Orbit circumference /m 3. 14
Bending magnetic field intensity /T 3.8
Orbit diameter /m 1.0
Critical wavelength /nm 1.5
Beam life /h 5
Electron energy /MeV 575
Beam current /mA 300
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Fig. 2 Small triangular structures at the bottom

of the nano-gratings
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Fig. 3 Structure collapsed after development
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Fig. 5 Fabricated nickel metal grating mold
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Fig. 6 Fabricated nickel grating mold on the same substrate with the grating line width of (a) 0.25 pm,
(b) 0.5 pm, () 1 pm
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