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Abstract: In nanoimprint lithography of infrared metallic gratings, the grating structure is easily dam-
aged by hard template nanoimprint lithography and their polarization characteristics would be reduced.
This paper proposes a flexible nanoimprint lithography as the alternative method to fabricate the bilay-
er metallic nano grating with a height of 100 nm and a thickness of 40 nm. The grating is suitable for
working at 3—5 pm and its main parameters are the period in 200 nm, line width in 100 nm, and the
aspect ratioin 1 ¢ 1. In fabrication, the master template grating structure was copied to the Intermedi-
ate PloymerSheet (IPS) material by thermal nanoimprint lithography to obtain IPS soft template for
the embossing. Then, the IPS grating structure was transferred to the STU-7 resist by UV-embossing

lithography to get the dielectric grating with complete and uniform structure. Finally, Al was deposi-

5 H 83 :2017-08-30; f&1T HH#A:2017-09-14.

ESTH:HEHARZESEIHH (No. 51675076, No. 51505062) 5 [ 5% E 4K Bl 2% 5 4 81 37 BF 5% #4435 H (No.
51621064) 5 A S @5 4 3L A B BF Ak %5 3% (No. DUT17GF109, DUT16TD20); B¢ & 3% 4 % B) W H
(6141B08100303)



%12

W dE A BT R GOK TR BN 5 T 20 AN RUZ & s 40K el 3035

ted on this grating by vertical thermal evaporation, and the mid-infrared bilayer metallic nano grating

was successfully fabricated. The fabricated grating was tested. The results show that the transverse

magnetic transmittance of this mid-infrared bilayer metallic nano grating is greater than 70% in the

2.5—5 pm, and its extinction ratio is more than 30 dB in the 2. 7—5 pum, especially it is greater than

35 dB in the 2. 72—3. 93 um, showing excellent extinction ratio and polarization characteristics. These

results demonstrate that the grating fabricated here has potential applications in infrared polarization

detection and infrared polarization sensing.

Key words: nano grating; mid-infrared grating; metallic grating; f{lexible nanoimprint lithography;

IPS(Intermediate PloymerSheet) ; thermal evaporation
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Fig. 1 Schematic diagram of mid-infrared bilayer me-

tallic nano grating
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Fig. 2 Fabrication process of mid-infrared bilayer metallic nano gratings
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B3 IPS HAEEREZ ML SEM K
Fig.3 SEM image of IPS soft template surface to-

pography

3.2 ERSMNKIEED T2 & EED B A B St it
TE ] 28 F B B A 5O M =2 w1 5 % e BHL A
A CEAR S0 f <<100>.n BIRE, EBH RN
100 Q « cm, JEJE J9 500 pm, H AN 20 mm X 20
mm) JFAT AL B . e BE AR R SO BILAR fk 2 ot
IR PR UERR UE T 2008 Uk T4 . AR5 RV E B
TR AL RE R 0 SR K M L 4R R B
5B AR Z [ 0 454 1. A OG22
T e R R R ks STU-7 R BB i 31 vy BHL 7k
FRFE IR E R R R KA M2 =R,
3 500 r/min HERE 5 s, 5 8 4 000 r/min fig %
60 s J& , JCAE 85 CHMR b HEEE 10 min, B £7 7 71
K BN 2 pm RS R R Z .
B I 4 LTI 49 K R B AL o K iR A% 0 TPS
B AT M R 45 8 1) — 1 5 R B A o2
T2 Ao, T v Uk E 2 B M 3 B AR R AL TR EE L | 70
Chb X B e BP0 Ab I 4 T2 s iR A, A R
UF B9 Bl 1 5 B S 3% AL TN R J1 % 35 bar I AR IR
PR H 5 min, i TIPS OB AR M 1B 454 78 43
A FEER A 5T 2 v s 5 e B RS 5 4 3 7 a8 ' A 51
o254 Ji o 76 TPS OB AR — it i 48 1 B 5 90 s,
et He B e 22 3K [ 4k, 75 30 52 04 6 M 1] 45 4 5 o
JE TEAS R RS S BEALAS 21 s B R A Gl .
Sh B A T 45 ' A PR TS 35 4 i 2 L i LR T 4B
HETHE L DUHERR TIPS BOBEAR 5 R B4 i )2 =2
[ f9 A3 ] BRI AR B B i AT iR O L e B
%k T s EIVO'G B P S5 A8 R AL 1 Jey FR . 7 . [ 4
7R R AE BN A T2 b i 45 O D 45 44 J5 O

M T 25 A B9 SEML A,

AAAAARRAANAANARAAS

B4 AL im 454 SEM [
Fig.4 SEM image of dielectric grating
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Fig.5 SEM image of bilayer metallic nano grating

Bl 6 a6 77 G ROt R ETE S SEM
Fig. 6 Image of grating and SEM images of 6 grating
element surface topography with different di-

rections

4 kxhamiXs g R

R AL AMeE B35 (FTIR, VERTEX
70 fE ) XA S A 0 2D A UZ 4 R A8 K O
G2 R P AT T R 58 L 3 BRI 40 M D 3R
J PEAE I 3T B9 bR oE 20 S PR Ot GE B R F
20 dB) . i 4B G 00K 25 SR 7 BT R, B
FIEMAE 2. 5~5 pm A AGHE B TM i 4=
BRI 70% , TE ¥R i& 5 R T 0. 17%,
HA R mIRESHERE . B8 Mt 5 At
ek K Z MM OE R M &, A AR
1Olg(TTM/T’FE) vTTM’TTEﬁ’%IJ ’fJﬁ% ™ ﬁyfﬁﬁ]
TE fi i (1035 51 %, 7] LLE 2], 6 MHE 2. 7~5 pm

PR G B It 30 dBL,7E 2. 72~3. 93 pm K
B e 35 dB, B RGOt AR

0.8
0.7 W

0.6 —T™
0.5 ——TEX100

0.4
0.3
0.2
0.1 A

0.0 o M’M

2.5 3.0 35 40 45 5.0

Transimittivity

Wavelength/um

Bl 7 TM,TE SR 5EKZEMHER
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