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Introduction SWS Fabrication Using

To show the technical feasibility of a high-frequency and broadband Multi-layer DRIE
anti-reflection( AR ) coating for silicon optics in millimeter wavelengths,
we fabricated a prototype of the 4-layers sub-wavelength structures

( SWS ) by using a combination of a deep reactive ion etching ( DRIE )
and dicing processes.

Also, we fabricated the 3-layer SWS using a multi-layer DRIE technique.
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Prototype fabrication

Simulation
Table 2 Width and depth of each layer of the 3-layers SWS used in the HFSS simulations.

wl w2 w3 dl d2 d3

Design [um] 15 60 100 414 324 192
Protptype [um] 25 63 104 398 341 180

@© 0-?_ é i
c - — Design
- Prototype E 0 6:— ..................................................................................................................................................... — Protot_ype
Fig. 2 Cross-section of the first layer of Fig. 3 Cross-section of the prototype 4- & 0_52 B W R WS SN SN S SR S S
the 4-layers SWS processed with DRIE. layers SWS with the combined process. w3 | g8 0.4
_  ol VA
= = Ve d?)
S iImu I at ion 1] N | oo ...b 44y — S— — — E—— H—
Table 1 Width and depth Of eaCh Iayer Of the 4_|ayers SWS used |n the HFSS SimU|at|OnS. | | 01—} .................. .................... ..................... .................... ....................... ................
wl w2 w3 w4 dil d?2 d3 d 4 %0100 150 200 250 300 350 400 350 500
Design [um] 13 31 60 100 616 517 389 219 Fig. 9 3-layers SWS models used in Fig. 10 Expected reflectances of the 3-layers SWSs at
Prototype [uum] 7 41 61 104 592 492 382 202 the HFSS simulations. 4 K. The designed and prototype structures show the
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Fig. 4 4-layers SWS models used in  Fig. 5 Expected reflectances of the 4-layers SWSs at

the HFSS simulations. 4 K. The designed and prototype structures show
the averaged reflectances of 2.0 % and 3.7 % at

100 - 450 GHz, respectively.
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