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Optoelectronic TIG - Gaps/Technology Needs Summary

Priority < 5 Years (Tactical) Gaps/Needs Category Comments: Assumptions

Optical component integration (hybrid) R
Add more functionality inside optic sub-system.  This may help with cost 
reduction for higher speed applications (40G/100G).

Optical component integration (monolithic) R
Add more functionality inside optic sub-system.  This may help with cost 
reduction for higher speed applications (40G/100G).

On-chip:  No known cost effective light source.  R

Highly reliable, very dense off-chip light source O

Start with single wavelength and then multiple wavelengths added
Likely long wavelength (1.4 to 1.6)
Single-mode applications

Plastic optical fiber O Any need from auto industry? Not as critical in server apps

Plastic optical fiber (Active cables) O
Evaluate cost impact in active optical cables, on-to chip and off-of chip 
applications.

see assumptions tab (need to match up with 
correct technology gaps)

Chips to implement E to O and O to E (next gen linecard 
design) O Custom hybrids, or better yet, die built as arrays and singles.

see assumptions tab (need to match up with 
correct technology gaps)

Higher density, low EMI connections to optical modules O
Temperature compensation photonic circuitry R must be low power for dense applications

Wafer level test (input/output couplers) O get practical test coverage and throughput in an integrated workflow

D. Evans - Is this assembly and testing of optical 
components on wafers and then testing the 
completed active and passive components?

Surface coupled output structures (not VCSELs) O
for waveguide devices & photonic circuits: test, dicing independent output, non-
hermetic packaging

On-die good-enough encapsulation for optics O not necessarily hermetic
Low cost array waveguide coupler to optics R "better" than MT, possibly combined with surface coupling

very low cost high efficiency optical amplifier (multi-channel) R ease of/removal of link "engineering" to trim as required (AGC capability)
40G / 100G - modulation schemes are not standardized (long-
haul applications) S

IEEE working on this.  Is there a need for a MSA or is it better to keep this work 
in the standards bodies?

40G / 100G - interface standards (electrical to optical 
conversion), need low cost interface method S IEEE is picking up some proposals .  Is there merit in alternate schemes?
40G / 100G - Impact of cleanliness and scratches is unknown 
for this applicationfor s application O

Likely need to update research and cleanliness standards for 40G/100G.  
Expect requirements to be more stringentExpect requirements to be more s ri .

40G / 100G manufacturing challenges (ESD, handling, etc.) O VCSELs or detectors may be more susceptible to ESD damage.

Tunability of source, add-drop, and dispersion compensation S Are there MSAs for tunability of these components?
SMPTE standard - video data transmission using optical 
transceivers S There may be a need for further standards development for these applications.
FTTX applications - need low cost components to meet market 
needs R; S

There has been improvement in this area.  Need further cost reduction and 
standardization.

Fiber optic component reliability standards for the consumer & 
commercial market. S Current reliability standards are focused on Service Provider market.

Priority > 5 Years (Strategic) Gaps/Needs Category Comments:

Optical waveguide, backplanes, chip-to-chip S

Methods to manage wavelength drift of sources and wavelength sensitive 
components, especially single mode technology that seems most likely to be 
used on-chip.

Optical waveguide, backplanes, chip-to-chip S

An overall Concept to implement optical data transmission with enough 
technical detail to provide a sound base for financial comparison to electrical 
methods for each of these applications.

Technology to manage Wavelength drift with temperature D; M

Sources and wavelength sensitive components, especially single mode, often 
require either temperature stabilization (TEC for example) or a design tolerant 
of wavelength drift

Practical backplane connector D; M no inspection and cleaning, dust and imperfection tolerant

very low cost high efficiency optical amplifier (multi-channel) S ease of/removal of link "engineering" to trim as required (AGC capability)
differential signaling protocol S/D to allow fade and x-talk immunity

H=High Category for < 5 years (Tactical Gaps) Category for > 5 year (Strategic) Gaps
M=Med Standards = S Design = D
L=Low Optimization = O Energy & Environment = E

Research = R Manufacturing = Mfg
Other = NA Materials = M; System Integration = S



Assumptions (comments from March 18th meeting)
1 TB/s from a die or module

distances of 10 cm to memory

50 cm to board edge connector

board edge connector goes to 100 m

therefore transceiver can drive 100 m whether or not it goes that far: this is 
only a power budget issue, driven by connectors not attenuating in glass.
It may be attenuation limited in POF

must make wavelengths match the system (e.g. POF has different optimum 
spectrum from glass etc.
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