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Target Application, for future ICT

o serially-faster, integer-signal-processor technology,
as productive option to, many-core-MPU strategy.

e speed 300 Gb/s, energy 0.3 pJ/bit, size 250x250um?.

electronic Intel 4004, 80386 > All-Optical.

Backgrounds and recent understandings:

e proto-type-device demonstrations (160-to-640-Gb/s).

e |latest energy-consumption: 3 pJ/bit (gates and memories).

electron-number consumption: =1x107 electrons/bit.

e optical-acceleration scheme will be equivalent to faster materials,
such as QD, ISBT (AIST), and Be-doped (NTT) materials.
On-going research subjects, after recent understandings:

(1) to enhance efficiency (from electron modulation to refractive-index modulation).

(2) to revise signal-discrimination scheme (from non-degenerate to degenerate).

(3) to enhance density of excited electrons (from dilute to denser).
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Scaling rule for energy consumption (UEC, 2007).

This series of works (F. Salleras, M. Honma, N.T. Anh, S. Sakano et al.):
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material-level characterization research (much more flexible than device-level characterization, e.g., dependences on signal-wavelength),

primarily for characterizing dependences of refractive-index modulation-depth, and resultant device-level energy-consumption levels (pJ/bit).

Example of preliminary results (under study and discussion):
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(c) Dependence of energy consumption,
on the data-signal wavelength.
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