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Fabrication Process of Multi-step Grating by Chemical Method
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Abstract: ZrO, gel film was prepared from zirconium tetra-n-butoxide chemically modi-
fied with benzoylacetone by the sol-gel method. The obtained gel film shows an absorp-
tion band, characteristic of the r-n* transition of chelate ring, at around 336 nm. The
absorption band associated with the chelate ring gradually decreases in intensity with
UV-irradiation using a high pressure mercury lamp. It indicates that the chelate ring is
dissociated by the UV-irradiation and that the gel film exhibits photosensitivity.
Utilizing the photosensitivity, patterns (about 210 pm) with complex micro-structure
could be fabricated by UV-irradiation through masks and leaching.
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Fig. 1 Fabrication of ZrO, photosensitive sol

1.2 XEREKEERNH &

KBS IR T Mg 5 4% 1Y It T B (BzAcH) 7E
T RN A B 28 K il e RO RS E 1O
O e, o, RN W EE R WA m (Zr)
n(BzAcH) : n(H,O)=1:1: 3, R L
THE VA 3 R B A 38 B Ay B b A Y 42
Fr I % 0 B L R JRE B AE 100~ 700 nm 22 [A] 3%
SER[JH L FE S AE 90 °C FAREE 2 h, DIBR LR B I
F I I B 5 R R B R . B2 TR R
Zr O, S AEEE e I 5 T AR 1A
1.3 HEENYERLE

AR S HE 28 AN ) B[] B ' i 11 58 A Rk
4R T 3,

Bl 3 AT . A B O 1Y B B AE 240 0
336 nm Kb £ A — B W g, o, 240 nm
A B IR ST 0 X N BzAcH T g R KL L 336 nm 4k
18 W WA D Xof 107 T LA SRR R G . Bl
W S R ) 39 L B K I 055 . X L &

JEFRe R BOR EVES
Zr(OBu)+EtOH BzAcH+ELOH
BiE
i AT
prm H,O+EtOH
JesE

& 2 ZrO, SRR I 5 £ i A2 &
Fig. 2 Process of fabrication

of ZrO, sensitive gel film
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Fig. 3 Optical absorption spectra
of ZrO, gel film in different time
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Fabrication process of relief grating

& 7
Fig. 7 3-D micrograph

=4 AR A

3 i
Ak 22 ) £ B2 R T A B B IR i L



832

BT RERI A a4k

IR Z AR W] R TS RO 45 G R T 20K
il #& 1 2 6 Ot oL AR 8 T2
P BT ] gk R R] AR O 8 5 B
1 ) A TR AR R S ol B T O 2 K
R WA B Bt s e R B T TR T 2
Tl AN )R 27 TP A 4500k, AR D A 7T 82 )iy
FH T 95 80O 52 58 TP B4 R R Bl ) 1

S 23K

[1] DAMMANN H. Color separation gratings[ J].
Appl Opt, 1978, 17. 2 273-2 279.

(2] &M, mfEae, SWoKRE, . 0T HELRE

RGP ES B ST S )] b E
. 2005,32(8) ;1 068-1 072.
WEN Shenglin, GAO Fuhua, GUO Yongkang,
et al. Study on the near field diffraction of color
separation gratings applied in ICF system[]].
Chinese Journal of Lasers, 2005, 32(8). 1 068-
1 072(in Chinese).

[3] =¥ BLWeldg. 8ok, 4. AT ICF K& a5 iy &

SrEAALEM A S LT ] WOt E AR, 1999, 23
(3):168-172.
YUAN Jing, WEI Xiaofeng, GUO Yongkang, et
al. Study of color separation phase grating used
for ICF drivers[J]. Laser Technology., 1999, 23
(3): 168-172(in Chinese).

(4] JEDGR, BRAE L, 0 /NAR, 45 — 25 Bk 58 A RO 1 #%
TiO, SR EE B i A1 A A 52 T 1. 5 OL 5 ke
T ,2004, 15(3); 305-308.

ZHOU Bin, QIU Hengshan, LIU Xiaolin, et al.

[6]

7]

(8]

[9]

Single-step fabrication of diffraction grating on
TiO, photosensitive gels film by direct UV irradi-
ation[ J]. High Power Laser and Particle Beams,
2004, 15(3): 305-308(in Chinese).

ZHOU Changhe, ZHANG Yanyan, XI Peng, et
al. Symmetric color separation gratings [ C]//
Photonic Devices and Algorithms for Computing
V (Proceedings of SPIE,5201). San Diego CA.:
SPIE-International Society for Optical Engineer-
ing, 2003: 174-179.

R IRDE , Bl A L AR B0 B OO i
SRS PR [T WOk 44k, 2005, 26
(2): 15-17.

ZHANG Wenhui, DUAN Lihua, HU Jianping,
et al. Laser-induced damage characteristic of col-
or-separating gratings[J]. Laser Journal, 2005,
26(2): 15-17(in Chinese).

OHYA T, KABATA M, BAN T, et al. Effect
of a-hydroxyketones as chelate ligands on dip-
coating of zirconia thin films[J]. Journal of Sol-
Gel Science and Technology, 2002, 25: 43-50.
TOHGE N, HASEGAWA M, NOMA N. Fab-
rication of two-dimensional gratings using photo-
sensitive gel films and their characterization[ ] ].
Journal of Sol-Gel
2003, 26: 903-907.
MENDEZ-VIVAR J. BOSCH P, LARA V H.

Science and Technology,

Experimental design of Si-Ti-Zr polymers contai-
ning hybrid Si species, spectroscopic study and
thermal evolution[ J]. Journal of Porous Materi-

als, 2002, 9. 231-235.





