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[2.1.] C. Cole, et al., "Datacenter Optical Transceivers in the Next Decade”,
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[2.2.] C. Cole, “Specifications for Multi-Wavelength Advanced Integrated
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[2.5.] C. Cole, “Optical and Electrical Computing Energy Use Comparison”,
Session 6: Photonic Hardware Accelerators and Optical Computing I, SPIE
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Center Architectures and Increased Energy Efficiency, UCSB IEE Emerging
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Virtual, 9 June 2021.
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Battleground?”, Coherent Datacenters, Tutorial TuA2.2, IEEE Photonics Society
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[2.12.] C. Cole, et al., "When Will Co-Packaged Optics Replace Pluggable
Modules in the Datacenter”, Rump Session, OFC 2020, San Diego, CA, 10 March
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Applications and Technology Drivers for Short-reach Coherent links at 800G and
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[2.14.] C. Cole, “"The Future of Fiber Optic Communications: Data Center &
Mobile”, Keynote, DesignCon 2020, Santa Clara, CA, 28 January 2020.

[2.15.] C. Cole, "Next Generation Datacenter Interfaces: Optics and Form
Factors,” Data Center Optical Interconnection Technology Summit, Optical
Communication Technology Development Forum, Shenzhen, China, 5 September
20109.

[2.16.] C. Cole, “Ultrahigh Capacity Challenges in the Datacenter,” MW15:
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Spectral Domains, International Symposium on Ultrafast Photonic Technologies
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2019.
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[2.19.] C. Cole, “"Before 400G for Hyperscale Data Centers,” Beyond 400G for
Hyperscale Data Centers, Panel Th1lA, San Diego, CA, 3 March 2019.

[2.20.] C. Cole, “Optics Integration onto Switch Engines,” Defining Key Areas
for Industry Roadmap Development, ON2020 Exhibit Floor Theater II Session,
OFC 2019, 6 March 20109.
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Hammer,” WSO05 - Data Centers - 1, Session 1, Has the Time come for Coherent
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[2.22.] C. Cole, "100G/Lane: Which Problem Are We Solving?”, Workshop on
100G Signaling: Enabling Next Generation Interconnects, Optical Interconnects
2018, Santa Fe, NM, 5 June 2018.

[2.23.] C. Cole, et al., "When Will Coherent Replace Direct Detection in the
Data Center?”, Rump Session, OFC 2018, San Diego, CA, 13 March 2018.

[2.24.] C. Cole, "400G: What Could Possibly Go Wrong?”, 400G Optics for
Hyperscale Data Centers, Panel, OFC 2018, San Diego, CA, 12 March 2018.

[2.25.] C. Cole, "6.4Tb/s CPU / Transceiver MCM,"” Will Optical Switching Drive
Data Center Design in 2028? Workshop, OFC 2018, San Diego, CA, 11 March
2018.

[2.26.] C. Cole, "1310nm vs 1550nm,” S1, 5th Int. Symposium for Optical
Interconnect in Data Centers, ECOC 2017, Gothenburg, Sweden, 19 September
2017.

[2.27.] C. Cole, et al., "Sub $0.25/Gbps Optics; How and When will Fiber
Finally Kill Copper Cable Interconnects in the Data Center (DC)?”, Rump
Session, OFC 2017, Los Angeles, CA, 21 March 2017.

[2.28.] C. Cole, “Ethernet Optics; What’'s the Same, What's Different,” The
Fracturing & Burgeoning Ethernet Market, SF Programs, OFC 2017, Los Angeles,
CA, 21 March 2017.

[2.29.] C. Cole, “Silicon Photonics Examples,” PIC Training Silicon Valley 2016,
Santa Clara, CA, 17 November 2016.

[2.30.] C. Cole, “"Current and Next Generation Datacom Optics,” Future Trend
of Optical Interconnection in Data Center & HPC and All Optical Switching
Industry Forum, Asia Communications and Photonics Conference, Wuhan, China,
2 November 2016.

[2.31.] C. Cole, et al., "The Fracturing of the Ethernet Optics Market,” Optics
in Cloud Computing Session, Market Focus, ECOC 2016, Dusseldorf, Germany,
21 September 2016.

[2.32.] C. Cole, “Optical Transceiver Technologies for Next Generation Fiber
Optic Interfaces,” S3: Advanced Optical Technologies for Future Data Center
Network, 21st Optoelectronics and Communications Conference, Niigata, Japan,
5 July 2016.

[2.33.] C. Cole, "400G Client Optics Roadmap,” A Rational Assessment of
400G Ethernet, Market Watch Panel V, OFC 2016, Anaheim, CA, 24 March 2016.

[2.34.] C. Cole, “Ethernet Optics Tomorrow: 50G PAM4,” The State of Ethernet
Optics, Panel, OFC 2016, Anaheim, CA, 23 March 2016.
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[2.35.] C. Cole, “Integrated (Black Box) vs. Disaggregated (White Box)
Networking,” Rump Session, OFC 2016, Anaheim, CA, 22 March 2016.

[2.36.] C. Cole, “"Datacenter Silicon Photonics Examples,” Is Integrated
Photonics Finally Turning the Corner? OSA Executive Forum Program: Panel 2,
In conjunction with OFC 2016, Anaheim, CA, 22 March 2016.

[2.37.] C. Cole, “Silicon Photonics Update,” III-V vs. Silicon Photonic
Transceivers: Competition or Coexistence? Workshop, Anaheim, CA, 21 March
2016.

[2.38.] C. Cole, et al., "50 Gbits/sec: The Next Mainstream Wireline
Interconnect Lane Bit Rate,” F4-6, Emerging Short-Reach and High-Density
Interconnect Solutions for Internet of Everything, Forum, 2016 International
Solid-State Circuits Conference (ISSCC), San Francisco, CA, 4 February 2016.

[2.39.] C. Cole, "400G Ethernet and 50G PAM4 Technology Status,” Towards
Ultra-High-Speed Metro and Data Center Networks: Demand, Challenge &
Technology Industry Forum, Asia Communications and Photonics Conference
(APC) 2015, Hong Kong, PRC, 22 November 2015.

[2.40.] C. Cole, "100G to 400G Standards Based Interfaces,” Next-Generation
Network Components 2015, P1, Santa Clara, CA, 5 November 2015.

[2.41.] C. Cole, “Client-Side Optical Technologies,” Next Generation Optical
Modules — What will be the technologies of choice? PS1, 2015 IEEE Compound
Semiconductor IC Symposium (CSICS), New Orleans, LA, 13 October 2015.
[2.42.] C. Cole, "Next Generation Datacenter Interfaces: From 50G to 400G,”
Market Focus Datacenters Panel, ECOC 2015, Valencia, Spain, 28 September
2015.

[2.43.] C. Cole, "The CFP Roadmap,” Market Focus Datacenters Panel, ECOC
2015, Valencia, Spain, 28 September 2015.

[2.44.] C. Cole, et al., "100GbE, 400GbE, VCSELs vs. Si Photonics,”
Transceivers Session, MC1, Optical Interconnects Conference 2015, San Diego,
CA, 20 April 2015.

[2.45.] C. Cole, “"Optical Ethernet Roadmap,” Ethernet Roadmap Session,
Ethernet Technology Summit, Santa Clara, CA, A-104, 15 April 2015.

[2.46.] C. Cole, “Interfaces for 100G+ Ethernet,” The Latest Trends in Optical
Transceivers, FOE-9, Fiber Optics Expo 2015, Tokyo, Japan, 10 April 2015.
[2.47.] C. Cole, “Silicon Photonics: Failing to Deliver on WDM Promises for the
Datacenter,” Silicon Photonics: Is it still in hype or on its way to the field?
Workshop, OFC 2015, Los Angeles, CA, 22 March 2015.

[2.48.] C. Cole, “Si Photonic WDM in the Datacenter,” Perspectives on Silicon
Photonics Session, S3-WE7, DesignCon2015, Santa Clara, CA, 28 January 2015.

[2.49.] C. Cole, “50 Gb/s Per Lane Electrical I/O Optics Design
Considerations,” The Role of Signal Integrity Practices in Optical Design
Qualification, S3-TU1, DesignCon2015, Santa Clara, CA, 28 January 2015.

[2.50.] C. Cole, 50 Gb/s Per Lane Electrical and Optical Technology: The Next
Generation of Server I/0,” System Level Issues Panel, SP-4, The Open Server
Summit, Santa Clara, CA, 11 November 2014.
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[2.51.] C. Cole, "50Gb/s Per Lane: The Next Technology Rate,” The Rate
Debate, Technology Exploration Forum, Ethernet Alliance, Santa Clara, CA, 16
October 2014.

[2.52.] C. Cole, “Are Silicon Photonics and DSP Approaches to Optics
Delivering on The Promise of Nearly Free Cost?”, Market Focus Datacenters
Panel, ECOC 2014, Cannes, France, 22 September 2014.

[2.53.] C. Cole, "When is 100GbE per Lambda a Compelling Investment?”
Joint OIDA and Ethernet Alliance 100GbE per Lambda for Data Center
Workshop, P3, San Jose, CA, 12-13 June 2014.

[2.54.] C. Cole, "100G Single Lambda Optics,” Ethernet Alliance Panel 1, OFC
2014, San Francisco, CA, 11 March 2014.

[2.55.] C. Cole, “Are Optical Standards Keeping Up?”, Workshop, OFC 2014,
San Francisco, CA, 9 March 2014.

[2.56.] C. Cole, “High Speed Technology,” Ethernet’s Rate Roadmap BOF
Session, The International Conference on High Performance Computing (SC),
Denver, CO, 21 November 2013.

[2.57.] C. Cole, "Rumors of the Demise of NRZ are Greatly Exaggerated,”
Technology Exploration Forum, Ethernet Alliance, Santa Clara, CA, 15-16
October 2013.

[2.58.] C. Cole, “Integrated Photonics: Enabling Pluggable Modules,” Ethernet
Alliance Panel, ECOC 2013, London, UK, 25 September 2013.

[2.59.] C. Cole, “Future Datacenter Interfaces Based on Existing and Emerging
Technologies,” IEEE Photonics Society Summer Topical, ME1.2, Waikoloa, HI, 8-
10 Jul. 2013.

[2.60.] C. Cole, “"Optics Within the Box and Inside the Rack Same Old Story or
Disruptive Architecture?”, IEEE Photonics Society Summer Topical, Waikoloa, HI,
8-10 July 2013.

[2.61.] C. Cole, “"Optics Technology Advances,” North American Network
Operators’ Group (NANOG) Meeting, New Orleans, LA, 3-5 June 2013.

[2.62.] C. Cole, “"Datacenter Bottleneck Solutions & Crystal Ball for Panelists,”

How Can Optics Address Bandwidth and Latency Bottlenecks in Data Centers?
OMIF OFC Workshop, OFC/NFOEC 2013, Anaheim, CA, 18 March 2013.

[2.63.] C. Cole, "Multi-Link Modules Density Extension,” Ethernet Alliance
Panel, OFC/NFOEC 2013, Anaheim, CA, 18 March 2013.

[2.64.] C. Cole, “Pluggable Transceiver Challenges,” The Bandwidth Density
Frontier How to Pack More Gb/s into Precious mm?3, WS09, ECOC 2012,
Amsterdam, The Netherlands, 19 September 2012.

[2.65.] C. Cole, "Next Generation CFP Modules,” OFC/NFOEC 2012, NTulF,
Los Angeles, CA, 4-8 March 2012.

[2.66.] C. Cole, "100Gb/s & Beyond Ethernet Optics,” From Gigabit to Terabit
Ethernet, Ethernet Alliance Panel, OFC/NFOEC 2012, Los Angeles, CA, 7 March
2012.
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[2.67.] C. Cole, "100Gb/s Ethernet Optics,” Future Solutions for Tbit/s
Ethernet, Ethernet Alliance Panel, ECOC 2011, Geneva, Switzerland, 19
September 2011.

[2.68.] C. Cole, "Next Generation 100G Client Optics,” 100G and Beyond in
ITU-T and IEEE, WS13, ECOC 2011, Geneva, Switzerland, 18 September 2011.

[2.69.] C. Cole, et al., "400Gb/s is for Engineers and 1Tb/s is for Dreamers,”
Future Solutions for Tb/s Ethernet, WS14, ECOC 2011, Geneva, Switzerland, 18
September 2011.

[2.70.] C. Cole, et al., “Is 1Tb/s Ready for Prime Time? Engineering Reality
Check,” Terabit Optical Ethernet, IEEE Photonics Society Summer Topical,
Montreal, Canada, 18-20 July 2011.

[2.71.] C. Cole, "Next Gen 100Gb/s Ethernet Optics,” Technology Exploration
Forum, Ethernet Alliance, Santa Clara, CA, 14 June 2011.

[2.72.] C. Cole, "100Gb/s & Higher Speed Ethernet How This Drives OTN
Rates,” Next Generation Packet-Optical Networks, Tera Santa Workshop, Tel
Aviv, Israel, 13 April 2011.

[2.73.] C. Cole, “Technology Alternatives for 400GbE and Beyond Optical
Interfaces,” Workshop on Beyond 100GbE, Ethernet Technology Summit, Santa
Clara, CA, 22 February 2011.

[2.74.] C. Cole, "100Gb/s Client Optical Interfaces,” 40 and 100Gbit/s
Systems Panel, Market Focus, ECOC 2010, Torino, Italy, 20 September 2010.

[2.75.] C. Cole, "100-Gb/s and Beyond Ethernet Optical Interfaces,” Future
Optical Transport Network to Support 100GE Era and Beyond Symposium, 15%
OptoElectronics and Communications Conference, 7A3, Sapporo, Japan, 5-9 Jul.
2010, pp. 108-109.

[2.76.] C. Cole, "Why Are We Having this Tutorial?”, 1TbE Transport - Why,
When and How? OMA, OFC/NFOEC 2010, San Diego, CA, 22 March 2010.
[2.77.] C. Cole, “Optical PMD Overview,” 40/100GbE Tutorial, Ethernet
Technology Summit, T1A, San Jose, CA, 24 February 2010.

[2.78.] C. Cole, “Optical Transceivers for 100G,” F3-4, Transceiver Circuits for
Optical Communications Forum, 2010 International Solid-State Circuits
Conference (ISSCC), San Francisco, CA, 11 February 2010.

[2.79.] C. Cole, "100Gb/s Clients,” 100 Gb/s - How, Where, When Workshop,
WS5, ECOC 2009, Vienna, Austria, 20 September 2009.

[2.80.] C. Cole, "400Gb/s Ethernet,” Technology Exploration Forum, Ethernet
Alliance, Santa Clara, CA, 15 September 2009.

[2.81.] C. Cole, "100GE Ethernet Optics,” 100GE: Market Drivers,
Architectures, Technical and Economic Challenges Panel, IEEE Compound
Semiconductor IC Symposium (CSICS), Portland, OR, 14-17 October 2007.
[2.82.] C. Cole, “Parallel Optics for Ethernet Access and Metro Aggregation
Networks,” 100 Gigabit Ethernet for Carrier-Class Transport Networks
Workshop, WS1, ECOC 2007, Berlin, Germany, 16 September 2007.

(return to outline)
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[3.1.] L. E. Nelson, et al., "SDN-Controlled 400GbE end-to-end service using
a CFP8 client over a deployed, commercial flexible ROADM system,” Th5A.1, OFC
2017, Los Angeles, CA, 23 March 2017.

[3.2.] M. Birk, et al., “First 400GBASE-LRS8 interoperability using CFP8
modules,” Th5B.7, OFC 2017, Los Angeles, CA, 23 March 2017.

[3.3.] S.M.R. Motaghiannezam, et al., “Single Chip 52 Gb/s PAM4
Transmission through -58 and +10 ps/nm Chromatic Dispersion using Directly
Modulated Laser,” Th2A.59, OFC 2016, Anaheim, CA, 24 March 2016.

[3.4.] T. J. Xia, et al., “End-to-end Native IP Data 100G Single Carrier
Coherent Detection Transport over 1520-km Field Deployed Fiber,” OFC/NFOEC
2010, PDPD4, San Diego, CA, 21-25 March 2010.
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4. University Lectures, Fiber Optic Communication, Invited

[4.1.] C. Cole, “The Perils of Conventional Thinking,” Emergent Science and
Technologies Seminar Series, Department of Electrical & Computer Engineering,
University of California Davis, Davis, CA, 11 October 2019.

[4.2.] C. Cole, “The Perils of Conventional Thinking,” The Industry
Perspective Lecture Series, UCSB Photonics Society, University of California,
Santa Barbara, CA, 9 May 2019.

[4.3.] C. Cole, “"Current and Next Generation Datacom Optics,” Industrial
Technology Research Institute & National Chiao-Tung University, Hsin-Chu,
Taiwan, 28 October 2016.

[4.4.] C. Cole, “"Datacom Optics,” Electrical and Computer Engineering
Seminar, University of California San Diego, La Jolla, CA, 22 April 2015.

[4.5.] C. Cole, “Evolution of Data Center Optics,” Department of
Telecommunications Lecture, AGH University of Science and Technology,
Krakow, Poland, 20 September 2013.

[4.6.] C. Cole, “Evolution of Optical Interfaces for Data Centers,” Annual
Symposium, Stanford Photonics Research Center, Stanford University, Stanford,
CA, 17 September 2013.

[4.7.] C. Cole, “Fiber Optic Communication in Practice,” Research Experience
for Undergraduates Seminar, Electrical Engineering, Stanford University,
Stanford, CA, 25 June 2013.

[4.8.] C. Cole, “Fiber Optic Communication Future Data Rate Technologies,”
Electrical and Computer Engineering Seminar, University of California, Santa
Barbara, CA, 26 October 2012.

[4.9.] C. Cole, “Fiber Optic Communication in Practice,” RAD Seminar,
Stanford University, Stanford, CA, 4 October 2012.

[4.10.] C. Cole, “Capacity and Power Efficiency Increases in Fiber Optic
Communications,” The Institute for Energy Efficiency Lecture, University of
California, Santa Barbara, CA, 11 February 2011.

[4.11.] C. Cole, “Fiber-Optic Communications,” Institute of Microelectronic
Lecture, A-STAR, Singapore, 7 May 2010.
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[4.12.] C. Cole, “"Technology Directions in Fiber-Optic Communication,”
Electrical Engineering Department Lecture, National Taiwan University, Taipei,
Taiwan, 12 September 2008.

[4.13.] C. Cole, “Technology Directions in Fiber-Optic Communication,”
Electrical Engineering Lecture, Fudan University, Shanghai, China, 18 April 2008

[4.14.] C. Cole, “Technology Directions in Fiber-Optic Communication,”
Electrical and Computer Engineering Seminar, University of California, Davis,
CA, 7 December 2007.

[4.15.] C. Cole, “Future Technology Directions in Fiber-Optic Communication,”
Electrical Engineering Lecture, Nanyang Technological University, Singapore, 29
January 2007.

(return to outline)
5. Contributions, IEEE 802.3, Next Gen Ethernet

[5.1.] C. Cole, et al., "Modulation Proposal”, IEEE P802.3df 200 Gb/s, 400
Gb/s, 800 Gb/s, and 1.6 Tb/s Ethernet Task Force, cole_3df_01a_220224.pdf,
Teleconference, 24 February 2022.

[5.2.] C. Cole, “Categorization of 5 Criteria Responses Update”, IEEE 802.3df
Beyond 400 Gb/s Study Group, cole_b400g_01_210729.pdf, Teleconference, 29
July 2021.

[5.3.] C. Cole, “Categorization of 5 Criteria Responses”, IEEE 802.3 Beyond
400 Gb/s Study Group, cole_b400g_01_210322.pdf, Teleconference, 20 March
2021.

[5.4.] C. Cole, et al., "802.3cu D3.0 Spec Proposed PMD Changes”, IEEE
802.3 100 Gb/s and 400 Gb/s over SMF at 100 Gb/s per Wavelength Task Force,
cole_3cu_adhoc_081420_v2.pdf, Ad Hoc Teleconference, 14 August 2020.
[5.5.] C. Cole, "802.3cu D2.1 PMD Spec Proposed Changes,” IEEE 802.3 100
Gb/s and 400 Gb/s over SMF at 100 Gb/s per Wavelength Task Force,
cole_3cu_adhoc_050520_v4.pdf, Ad Hoc Teleconference, 5 May 2020.

[5.6.] C. Cole, et al., "802.3cu D2.0 PMD Spec Proposed Changes,” IEEE
802.3 100 Gb/s and 400 Gb/s over SMF at 100 Gb/s per Wavelength Task Force,
cole_3cu_01a_031720.pdf, Interim Teleconference, 17 March 2020.

[5.7.] C. Cole, "802.3cu D1.1 PMD Spec Proposed Changes,” IEEE 802.3 100
Gb/s and 400 Gb/s over SMF at 100 Gb/s per Wavelength Task Force,
cole_3cu_adhoc_010820_v2.pdf, Geneva, Switzerland, 20 January 2020.

[5.8.] C. Cole, “Select SMF & Link Specifications Review,” IEEE 802.3 100
Gb/s and 400 Gb/s over SMF at 100 Gb/s per Wavelength Task Force,
cole_3cu_02a_1119, Kona, Hawaii, 11 November 2019.

[5.9.] C. Cole, "802.3 SMF PMD Nomenclature Proposal with Application to
400GBASE-LR4,” IEEE 802.3 100 Gb/s and 400 Gb/s over SMF at 100 Gb/s per
Wavelength Task Force, cole_3cu_01a_1119, Kona, Hawaii, 11 November 2019.
[5.10.] C. Cole, "400GBASE-ER8, 200GBASE-ER4, 50GBASE-ER1
Specifications Proposal,” P802.3cn 50 Gb/s, 200 Gb/s, and 400 Gb/s over
greater than 10 km of SMF Task Force, cole_3cn_01a_190924, Interim
Teleconference, 24 September 2019.

[5.11.] C. Cole, "400GBASE-LR4 Link Budget Proposal,” IEEE 802.3 100 Gb/s
and 400 Gb/s over SMF at 100 Gb/s per Wavelength Task Force,
cole_3cu_01b_0919, Indianapolis, IN, 9 September 2019.

C. Cole 9 23 September 2022



[5.12.] D. Lewis, et al., "400GBASE-LR4 (6 km) Baseline Proposal,” IEEE
802.3 100 Gb/s and 400 Gb/s over SMF at 100 Gb/s per Wavelength Task Force,
lewis_3cu_02a_0919, Indianapolis, IN, 9 September 2019.

[5.13.] C. Cole, et al., "PMD Naming Proposal Update,” IEEE 802.3 100 Gb/s
and 400 Gb/s over SMF at 100 Gb/s per Wavelength Task Force,
cole_3cu_01a_0719, Vienna, Austria, 15 July 2019.

[5.14.] C. Cole, "What's so special about 10km?” IEEE 802.3 100 Gb/s and
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