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Figure 12 (online colour at: www.pss-a.com) Diode current–

voltage curves under optical pumping show a reverse current 

flowing even under forward diode voltage. The reverse current is 

due to the sweep out of the TPA-generated free carriers, yet be-

cause the produce of the voltage and current is negative, the de-

vice has negative power consumption [112, 113]. 

 
tors. Examples include gold or platinum doping, and parti-
cle-beam irradiation including helium [114] and argon [115]. 
 Interestingly, the TPA problem vanishes in mid-IR 
wavelengths as illustrated in Fig. 13 [116]. Nonlinear loss 
is absent for photon energies beyond the two-photon band 
edge (2.25 µm wavelength). Silicon is an excellent optical 
crystal for the midwave IR spectrum (wavelengths 2–
6 µm) where important applications, ranging from bio-
chemical detection to laser imaging detection and ranging 
(LIDAR) and free-space optical communications exist  
[11]. 
 

 9 Conclusion This paper has reviewed the recent ex-
citing development in silicon photonics from the perspec-

tive of the author. An attempt was made to elucidate the  
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Figure 13 Measured nonlinear absorption in silicon in the mid-

IR. Two-photon carrier generation and the resulting free-carrier 

loss vanish when the pump wavelength is above ∼2.25 µm, i.e. 

the two-photon band edge [116]. 

motivation for using silicon as an optical platform and de-
scribe academia as well as industry’s contributions to the 
technology’s progress. Best effort was made to present a 
balanced view that highlights the technology’s great prom-
ise, but at the same time one that also underscores the chal-
lenges that still lie ahead. The goal was to help the reader 
assess for himself/herself the impact that silicon photonics 
may have in the photonics industry. 
 The author’s own belief is that silicon photonics is a 
technology whose time has come. It stands to impact a 
number of industries ranging from computing and commu-
nication to biomedicine. Fueled by recent government and 
private-sector investments, the technological progress has 
been nothing short of spectacular. Going forward, the tech-
nology’s faith will be governed not by technological break-
throughs alone, but also by careful attention to the econom-
ics of chip manufacturing and the power-dissipation issues 
that lie on the path to commercial success. 
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