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Organic polymers are the main components of flexdavices due to their

ability to deform under stressRecently, inorganic semiconductor materials are
used to realize flexible photonic devices by transfig patterned devices from a
primary substraté. Here, we propose and experimentally demonstrptecess

of realizing photonic devices on transparent/flexgystems directly without the
aid of transferring. It allows the integration ainaplex structures on such
platforms directly.

By using high temperature plastic films, we depabi layer of hydrogenated
amorphous silicon by plasma enhanced chemical @gaosition (PECVD) at a
temperature of 200C. The photonic structures are realized on theiplébn
using electron-beam lithography to pattern hydregsesquioxane (HSQ) resist,
followed by reactive ion etching in £Ar chemistry to transfer the pattern into
silicon. During processing, the plastic film isdtkon a flat silicon wafer to
maintain its mechanical rigidity and ease of harglli

A number of waveguides, vertical grating coupl&&C) and microring
resonators are fabricated and optically chara&drigigure 1 (a-c) shows the
fabricated devices on the plastic film. Figure lgkbows the optical spectra of
the devices. The microring resonators, with a 5rpdius, have a free spectrum
range of ~16 nm. The quality factor (Q) of the rieg-3,200. The low Q is due
to the roughness of the plastic surface and thenmahtabsorption of the
amorphous system. Material absorption can be ntihhy optimizing the
PECVD deposition process. The realization of phiatetructures with inorganic
materials on plastic films allows the integratidroptical non-linear processes
on systems which require transparency and flexylfigure 2). By directly
patterning the structures on the plastic filmsipossible to design multitude of
circuits with increasing complexity and functioriais.
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Figure 1: Optical microscope images and optical characterization of fabricated
devices: (a) Microring resonator with in an add/drop configtion with gaps of
200 nm; (b) Vertical grating couplers with gratings/20 nm period, etched all
the way through; (c) The ring resonators connetdetdVGCs spaced 250 um
apart; (d) The optical characterization of the devBlue spectra denotes the
through port transmission of the ring resonatohwhie red spectra showing the
drop port response.

Figure 2: Macroscopic optical images of the plastic film with the optical devices
patterned onit: (a) The plastic film is transparent with the phatatevices barely
visible in the center; (b) The plastic film is fiele as shown in the picture.



