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1. B % (Summary)
Metal-coated dielectric terahertz (THz) devices,

which are fabricated by 3D printing and metal film
coating, have been recently attracted because of
their easy fabrication method for integrated
structures. However, there is a lack of reports about
the required film thickness of coating metal for THz
wave propagation. Therefore, this study focused on
evaluating the required film thickness on
metal-coated/dielectric waveguides.

2. 328 (Experimental)
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First, we tried to fabricate rectangular waveguides

using a deep reactive etching process. Yet, it was
challenging to make a conformal film on such a
structure. Hence, parallel-plate waveguides (PPWG)
were applied by the dicing saw instead. As shown in
Figure 1(a), the silicon substrate was diced into
smaller plates with a size of 14 x 2.5 or 14 x 5 mm?
by dicing saw. The diced plates were coated with
metal film by sputtering with designated film
thickness. Afterward, ten plates were stacked with
280 pm-interval and formed 2.5 or 5 mm-long
PPWG. The of PPWGs was
evaluated by THz time-domain spectroscopy.

3. fifi R L& %2 (Results and Discussion)
By applying dicing saw and

transmittance

sputtering,

metal-coated Si substrates with well-controlled size
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and the film thickness can be obtained (inset
photograph of Figure 1(a)). Figures 1(b1) and 1(b2)
show the transmittance spectra of 2.5 and 5
mm-long PPWG with different Au film thickness.
The required film thickness of Au is about 70 and
105 nm for the propagation length of 2.5 and 5 mm,

respectively.
(a)
o~
Si substrates Sputtered metal film
06 06
1) 25 mmWG (b2) 5 mmWG
05 05
04 304
—=—Au_30nm § —=-Au_30nm
203 o3
£ “=AuTOnm E —#-Au_70nm
0.2 —=—Au_105nm §02 —=-Au_105nm
= o1 —=-Au_d500m T 01 —=—Au_450nm
0 0
04 06 08 1 12 14 04 06 08 1 12 14
Frequency [THz] Frequency [THz]
Figure 1. (a) Fabrication method of stacked

metal-coated silicon PPWG. Transmittance spectra
of (b1) 2.5 mm- and (b2) 5 mm-long Au-coated
PPWG with different Au film thickness.
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