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NOTICE AND DISCLAIMER OF LIABILITY CONCERNING THE USE 
OF IEEE SA INDUSTRY CONNECTIONS DOCUMENTS 
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purpose; non-infringement; quality, accuracy, effectiveness, currency, or completeness of the Work or content within the 
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results; and workmanlike effort. This IEEE SA Industry Connections document is supplied “AS IS” and “WITH ALL FAULTS.” 

Although the IEEE SA Industry Connections activity members who have created this Work believe that the information and 

guidance given in this Work serve as an enhancement to users, all persons must rely upon their own skill and judgment when 

making use of it. IN NO EVENT SHALL IEEE OR IEEE SA INDUSTRY CONNECTIONS ACTIVITY MEMBERS BE LIABLE FOR ANY 

ERRORS OR OMISSIONS OR DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES 

(INCLUDING, BUT NOT LIMITED TO: PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; 

OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT 

LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS WORK, EVEN 

IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE. 

Further, information contained in this Work may be protected by intellectual property rights held by third parties or 

organizations, and the use of this information may require the user to negotiate with any such rights holders in order to 

legally acquire the rights to do so, and such rights holders may refuse to grant such rights. Attention is also called to the 

possibility that implementation of any or all of this Work may require use of subject matter covered by patent rights. By 

publication of this Work, no position is taken by the IEEE with respect to the existence or validity of any patent rights in 

connection therewith. The IEEE is not responsible for identifying patent rights for which a license may be required, or for 

conducting inquiries into the legal validity or scope of patents claims. Users are expressly advised that determination of the 

validity of any patent rights, and the risk of infringement of such rights, is entirely their own responsibility. No commitment 

to grant licenses under patent rights on a reasonable or non-discriminatory basis has been sought or received from any rights 

holder. The policies and procedures under which this document was created can be viewed at 

http://standards.ieee.org/about/sasb/iccom/. 

This Work is published with the understanding that IEEE and the ICCom members are supplying information through this 

Work, not attempting to render engineering or other professional services. If such services are required, the assistance of an 

appropriate professional should be sought. IEEE is not responsible for the statements and opinions advanced in this Work. 
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ABSTRACT 
Fiber‐optical interconnects are critical to providing reliable and energy efficient data transfer between 

active and passive devices that are pervasive in datacenters, telecommunications, transportation, and 

many emerging sectors and use‐case scenarios. There currently are no standard metrics for assessing 

the  overall  performance  of  these  connections    using  fiber  attach  technology.  This white  paper  is 

intended  to  highlight  this  gap  and  initiate  a  dialogue  for  stakeholders  to  address  the  current  and 

potential  future  needs  for  performance  and  parametrics  that  can  be  uniformly  considered  across 

multiple optical interconnect technologies.   
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1. OBJECTIVE 
Aligning and securing optical I/O elements to a photonic chip is the leading method to connect light paths inside 

the chip to the outside world. The most common interconnects for current leading edge optical devices use 

single-mode (SM) optical fibers combined with advanced optical adhesives to create an interface between the 

fibers and the chips, which is called “fiber attach”  in the photonics community. As photonic chips become more 

complex with a need for higher I/O density and improved optical performance, technical focus on fiber attach 

technology performance has become critical to system performance and optical interconnect advancement. This 

IEEE Fiber Attach Industry Connections Activity Group studied this fiber-device optical interface to recommend 

potential performance standardization opportunities and encourage better compatibility, efficiency, and 

interoperability in the industry. 

2. STANDARDS ORGANIZATIONS 
The following organizations have developed fiber-optic standards, some of which can be relevant to fiber attach 

technology. Many organizations focus on specific markets or applications. 

 COBO: Consortium for On-Board Optics 

 FOA: Fiber Optic Association 

 IEC: International Electrotechnical Commission 

 IEEE: Institute of Electrical and Electronics Engineers 

 ITU: International Telecommunication Union 

 JEDEC: Joint Electron Device Engineering Council 

 OIF: Optical Internetworking Forum 

 Optica/OSA: Optical Society 

 SAE: Society for Automotive Engineers 

 Telcordia: Telcordia Technologies, Inc. 
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3. STANDARDS RELEVANT TO FIBER 
ATTACH TECHNOLOGY 

Standardization of the fiber attach technology is closely related to the photonic chips and their applications, 

which can be placed in the broader context of integrated photonics and integrated electronics (or 

microelectronics). The fiber attach technology as an input/output (I/O) mechanism for photonic chips, in some 

sense, shares many commonalities with electrical I/O of semiconductor chips. Standardization in this area may 

benefit from a corresponding perspective. Here silicon photonic chips are used for the convenience of discussion 

although the essential rationale of standardization is generally applicable to photonic chips made of other 

materials. 

3.1. STANDARDIZATION RATIONALE USING 
SILICON PHOTONICS AS AN EXAMPLE 

Integrated photonics fiber attach technologies and standards are driven by the need to miniaturize the 

components and densify the amount of information that can be transferred with better power efficiency, as well 

as enable broader market acceptance and adoption. In this section, silicon photonics will be used as an example 

although the description is generally applicable to other integrated photonics platforms. Packaging solutions are 

required to enable standardization and scalability between various applications. Key high-throughput 

microelectronic assembly solutions have been proposed to handle optical I/O interconnects. The aim is to 

leverage the existing knowledge from microelectronics to produce significant improvements in photonic 

packaging cost structure. 

Fiber attach relies on existing optical fiber to photonic chip assembly and coupling approaches. Often, single-

mode optical fiber array (FA) assemblies with high-throughput pick-and-place tools are used during assembly. 

This strategy relies on advanced packaging approaches, such as passive optical self-alignment features and using 

high-end wafer foundries as solutions to enable high volume manufacturing compatibility with existing assembly 

and test lines (Barwicz, et al. [1]).1  

Silicon Photonic (SiPh) fiber attach technologies and standards definition will be influenced by commercially 

available optical components and the suppliers’ capabilities for customization requests. Fiber selection, ribbon 

design and technical sub-assembly specifications define the fiber attach framework fulfilling the needs of the 

 
1 Information on references can be found in Section 6. 
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