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Abstract

Fabrication of Metamaterial Terahertz Devices by Semiconductor Laser
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method is adjustable, the minimum metal width is
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A method for fabricating metamaterial terahertz devices with laser induced and non-electrolytic plating
The result is in good agreement with finite-difference time-domain simulation. Fabricated quality of devices meet the

with copper using a semiconductor laser (405 nm) is proposed. The line width of metal structure fabricated by the
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design requirements.
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pm, and its thickness can be adjusted by copper plating time.
Moreover, a fabricated band-stop filter working in terahertz band is measured using terahertz time-domain spectrum.
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Fig. 1 Configuration diagram of the exposure system

with a 405 nm semiconductor laser
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Fig. 2 Curve of width of the metal lines varies with
laser power after exposure
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Fig. 3 Microscopic pictures of the metal lines with width about (a) 12 pm and (b) 6 pm

HOFrSE 5 b ol il 4 & B & RN K TEA N
5 pen, BB ARG A2 CHR 20 B8 B ARL R 4% i 14 1) ) 4 2L
Ko JE AR QR R ] — A B R O g R
v AR A S AR B U AT DA — 25 N 4 TR R
4.2 EHEMI

B 7 AR 2% B I A% - B AE « Ay 5 In]

TR HE B iR PR e 4 R, JE BN A 200 pum,
YR BASTAE M 7R B & 4 Cao FFos  HER P %3t 0
L=135 um.D=50 pm,W=09 pum. ] Jic b 52 J5 i
4 50 pm g PIEERE 28 K/h R 1 em X1 em, H
FAZ A SR X FRPE o OO 4 AN UK
R EE S R HEREE N 0. 2 mm/s,

1223002-3



2 i

WOLTA N 14 mW, £k 2 58 4 B[] 50 min, {8 ]
AR X R A A TSR N ik, 45 R I S B A B
JERRH 200 pm, L= (135+1) pm,D=(50%1) pm,
W=D pm, fFEBHER . RS 8RR A a0
4 R i R 2 S 2R, ] Dektek150

£ G 0 I In T B8 b 2% D IR A HEAT T I A I
R it 4 Ja 5 2% CELAR AR ZD MR E 290y 2 pm, FH L
TR ORAT M A= 7 P A A T S 12 U S AT S
56 1) P T AR A FL B 2 A SR R DT 4 e R L
P S 19 7 3 3 5 il 8 RIE L SR 2k .

B4 (0 BOTEM R B (b) Uik e 2 3R 1y

Fig.4 (a) Structure diagram of the unit cell; (b) microscopic picture of the filter
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Fig. 5 Simulated and experimental spectra for

transmittance of the filter
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