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Introduction to the Issue on
Silicon-Based Optoelectronics

LICON-BASED optoelectronics (OE’s) is a wide-rangingiors in SiON-Si. The invited paper of Jalat al. presents
echnology that is gaining maturity. This technology aimenportant experimental results on silicon-on-insulator (SOI)

to leverage the cost-effectiveness and renowned performagoe@ed-wave PIC’s and on monolithic SOI optical receivers
of Si-based electronic circuits by integrating photonic confer fiber-optic applications.
ponents on digital and wireless silicon integrated circuits Optical-microwave interactions are described in two pa-
(IC’s). Commercialization efforts going on within the R&Dpers: an optically controlled terminator for a Si microwave
community should allow Si-based OE’s to participate in kemicrostrip line (Serre®t al) and a wide-band SOI coplanar
aspects of the global photonics industry, such as the 1.31- draleling-wave photodiode (Huynesat al).
1.55um fiber-optic-systems area. Photodetector papers include those on GeC-Si di-

The considerable potential of Si-based optoelectronic intedes (Kolodzey et al) and Cr-Si—CoSiSi ultrafast
grated circuits (OEIC’s) is beginning to be realized and thimetal-semiconductor-metal (MSM) photodiodes coupled
area holds promise for a wide range of applications froto integral polymer strip waveguides on Si (Siegettal,
high-capacity on-chip optical interconnects to optical comnvited). Optical waveguide papers cover the novel visible-
munications receivers and ultimately transmitters. In singland-IR porous Si guides made by implants and epitaxy (Arrand
crystal Si-based materials, it may be possible to realize actieal), the arsenic-implanted Si-on-Si guides (Cocorugta
devices that generate, process, and detect optical signalg, and the versatile pseudomorphic Si-SiGe-Si waveguides
Both silicon and glass-on-silicon have proven successful fGlanz et al). Several new optical modulators have been
low-loss optical waveguiding, passive signal processing, amvestigated: the thermooptic waveguided heterostructure of
interfacing to glass optical fibers. «-SiC—a-Si—Si (Cocorullaet al), the three-terminal bipolar

This issue documents recent developments in the scienfteg-carrier waveguide and the electrically controlled Bragg
technology, and applications of Si-based optoelectronic mateflector (Breglioet al), and the SiGe-Si multiguantum-well
rials, structures, and processing. We are fortunate to havéMQW) modulator on SOI (Vonsovicét al). Nanocrystalline
collection of significant invited and contributed papers on m&i LED’s integrated with Si microelectronic circuits are
terials, devices, subsystem chips, and processing techniquesviewed by Fauchet in his invited paper on porous-silicon

Monolithic and hybrid integration on Si are the two conprogress, while Friedmaet al. examine a Si-based Ge-Si
tending integration techniques. Hybrid integration has movedperlattice laser. Regretably, the important erbium-silicon
forward smartly during 1996-1998, while monolithic groupLED technology is not represented in this Issue, although
IV integration has lagged behind due to the lack of efficiemecent progress on Er:Si and related topics is presented, for
Si-based light-emitting diodes (LED’s), lasers, and opticaixample, in theMRS Proceedinggvol. 486, 1998). The
amplifiers. In addition, the speed and efficiency of preseaategory of Si-based optical receivers is represented by papers
monolithic group-1V infrared photodiodes and electrooption low-cost 900-Mb/s NMOS receiver chips for 850 nm
modulators are not optimum. These challenges are addres&achow et al) and CMOS-integrated receivers intended for
in this Issue. chip-to-chip optical interconnects (Kuijit al). All told, the

The review article of Krishnamoorthgt al. illustrates the papers in this issue show that the elements of a complete
tremendous progress that is being made in heterogenephstonics technology on silicon are beginning to appear.
[lI=V photonic integration on silicon VLSI. Their OE-VLSI
hybrid offers substantial improvement over conventional wire-

bonded optoelectronic packaging. The current status of the BERNARD L. WEISS Guest Editor
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In another invited paper, Madsest al. demonstrate an on-
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