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Bishop & Associates has just released a 15-
chapter, 234-page research report that examines 
high-speed copper & fiber optic connectors.  High-
Speed Copper & Fiber Optic Connectors, 
reviews how high-speed copper and fiber optic 
connectors are continuing to evolve to support the 
ever-increasing demand for higher bandwidth, 
signal integrity, increased panel density, and reduced power. Current, state of the art copper 
printed circuit board interfaces continue to exceed perceived performance limitations through a 
combination of fine tuning of the internal signal path, optimized PCB launch, advanced signal 
conditioning, and adoption of PAM4 modulation. High-performance shielded differential pair 
cables can significantly increase the reach of high-speed signals. 
 
Design engineers are beginning to find applications that require performance beyond the practical 
limits of copper. In addition to inherent bandwidth size and weight advantages, newer fiber optic 
connectors are becoming smaller, easier to terminate, less susceptible to contamination and 
capable of terminating many single mode fibers simultaneously. In the past, fiber was limited to 
long-reach applications that were measured in kilometers.  Advanced optical signaling technology 
including coherent signaling can greatly increase the data capacity of a single fiber. Today, fiber 
links are being considered for rack-to-rack, server to top of rack, and even select inside the box 
applications.  Attenuation and signal degradation attributed to PCB laminates is stimulating the 
growth of both copper and fiber optic links that lift high-speed signals out of the board entirely. 
 
This report focuses primarily on telecom and computing applications with some additional 
discussion in related consumer and military/aerospace applications. The basic characteristics of 
high-speed copper and fiber optic connectors are reviewed, as well as advanced silicon photonic 
transceiver technology. Also discussed are high-speed copper cable assemblies both passive 
and those with active equalization features, which enable greater bandwidth and length.  
 
Additional chapters discuss the evolution of small form factor pluggable interfaces that provide 
options for both copper and fiber links. The advantages and typical applications of active optical 
cables are also reviewed.  
 
One chapter is focused on the role of formal and industry sponsored standards that facilitate the 
implementation and certification of both copper and fiber optic links. 
 
Another chapter identifies a series of applications that are driving the development of high-
speed communications and represent long-term growth for both copper and fiber optic 
connectors. 
 
The report also reviews the many alternative wireless technologies that are available to address 
high-speed link applications.  Emerging millimeter band communication including 5G are 
reviewed. 
 
Mid-board optical transceivers and co-packaged optics are emerging technologies that provide 
packaging solutions for high-performance circuits. Both topics are discussed along with their 
potential long-term impact on system design.   
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The following table of contents shows the detail provided in this new report. 
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