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Notivatrion

As the observed pace of the semiconductor industry
notably slowing down especially since the
, the electronics is suffering from the
physical limits of scaling more than ever before.
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Transistors double every
14

— Gordon Moore

“ Transistors get smaller; power
density stays . .

— Robert Dennard

“ The computation efficiency

doubles every -

— Jonathan Koomey
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making a case to use silicon photonics and possibly

plasmonics on-chip while mitigating challenges in:
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Capability
CLEAR= .
Latency X Energy X Amount X ReS|stancej

This universal metric termed
(CLEAR) is:
* a holistic set of performance parameters cover both
physical and economic factors
* able to post- and predict a constant evolution rate
of compute system
 valid among different technology cycles
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Chip-Scale Interconnect Performance
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The CLEAR of Link Level

(HyPPI) combines both low loss photonic signal
routing and the ultra-compact plasmonic devices.

Photonics Plasmonics

All four link-CLEAR at distance are
scaled by the physical limit. In general, all four link options
have significant room for further development while optical
inks have greater potentials in the energy efficiency and

latency scaling.
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CLEAR of Device Level

Each axis represents one factor of the device-CLEAR and
IS scaled to the of each factor. The
colored area of each device also demonstrates the
CLEAR value of each device.
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CHyPPI with could give
the optical NoC higher performance depending on
different applications with various data traffic pattern by
using CLEAR as the holistic metric of the network.

As traditional nanophotonics options face limitations
such as and the
due to large device capacitances, CHyPPI
integrated with electro-optic NoC (256-core network) is
able to achieve:

* superior energy efficiency with static power

o on-chip area cost
 and highly flexible
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