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Abstract—By requiring zero process changes and by
complying with established electronic circuit design rules,
photonic devices formed with 3dB/cm waveguides were
fabricated alongside transistors achieving 4ps stage delay
in a 45nm thin-SOI CMOS foundry.
Keywords- CMOS process; optical waveguides

I.

INTRODUCTION

Standardized fabrication of microchips with silicon
photonic devices and circuits in multi-user fabrication
facilities, known as foundries, promises to dramatically
increase the pace of technology innovation in ways
analogous to the late 20th-century transformation of the
CMOS electronics industry [1]. Recently, photonicsonly mask-shared fabrication runs have greatly
increased access to advanced processing technology [2].
Integration of photonics with electronic circuits,
however, has not provided widespread technology
access or achieved monolithic integration of highperformance electronic and photonic devices. Past
advances using proprietary facilities have utilized older
CMOS technology to enable process modification [3] or
achieved limited photonics performance [4]. This paper
presents photonic devices with 3dB/cm waveguide loss
fabricated in a 45nm thin-SOI CMOS foundry process
with transistors achieving 4ps stage delay.
II.

Since the thin-SOI CMOS electronics process is
optimized for transistor performance and low thermal
impedance, the buried oxide (BOX) layer that separates
the silicon layer from the handle wafer is thinner than
200 nm, while 2-3 m is common for photonics SOI
wafers. The as-fabricated wafers therefore do not
provide sufficient low-index cladding thickness
underneath the silicon waveguide core to eliminate
substrate leakage loss. Post-processing that can locally
remove the underlying silicon has been demonstrated
previously for photonics [4] and MEMS [7]
applications. For faster characterization turnaround, in
this work we instead use a substrate-transfer process by
first mounting the die pad-side down to an oxidized
silicon wafer.        
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STANDARD PROCESS INTEGRATION
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Figure 1. Stage delay of ring oscillator shown in micrograph inset.

III.

VERIFICATION OF TRANSISTOR FUNCTIONALITY
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Figure 2. Ǧ
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WAVEGUIDE CHARACTERIZATION
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