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Market Leadership
The North American substrate industry is concerned with 
the continuing loss of market share to the Far East. Japan is 
clearly the leader in microvia technology, and although the 
North American printed board fabricators are manufacturing 
a few microvia boards, there is no indication they are invest-
ing in this technology. According to BPA, 57% of world PCB 
production is in Asia, excluding Japan. Japan makes up 23% 
and North America 11%. North American manufacturers 
today dominate the high-performance printed board market, 
but they may not maintain that lead. The Chinese are invest-
ing heavily in PCB capacity and may have the tools in place to 
capture a large piece of this business, but it is still uncertain if 
they will have the necessary technical resources required.

Many may disagree with the metric “technology leadership” 
in the printed board industry; however, expertise has historically 
been measured by feature size manufacturing capability – he who 
can manufacture the smallest feature is the technical leader. 
Today, the feature size technology leader is, inarguably, Japan. 
U.S. printed board manufacturers are the technology leaders only 
if leadership is measured by layer count, manufacturing capability 
or by materials processing capability. Some OEMs are forecasting 
a layer count reduction in their products in order to reduce cost. 
If the layer count reduction is real, it may mean that the North 
American fabricators will lose additional market share. 

Technology requirements are different in each end-use 
environment and are based on very specific functions that 
the interconnecting structure and assembly must perform. 
At times, the lowest cost substrate (paper base, single-sided 
phenolic, no plated through-holes) will suffice for a product 
that will see very narrow temperature swings or has the ther-
mal characteristics properly managed. The substrate is only 
performing an interconnecting function, and the electronic 
components have sufficient compliancy in their lead struc-
ture such that, as the parts heat up or cool down, there is 
no impact on the reliability of the joint created between the 
interconnecting structure and the electronic components.

Research and Development
One final area of concern relates to the development of new 
materials and manufacturing technologies for future products. 
As OEMs outsource production, they are investing less in 
manufacturing technologies and materials, and more in the 
development of new products. However, it is still necessary to 
advance the technology – innovations in materials, combina-

tions of components and their interconnecting structures.  
These innovations are being delegated to material and 

equipment suppliers. They must do the research and com-
mercialize it to provide new processes, equipment and tools 
to be used by the manufacturing industry. These companies 
have traditionally operated with much thinner margins than 
the OEMs and have little or nothing to invest in R&D. As a 
result, there is concern about how the necessary innovations 
will be made, and who will make them. Several OEMs are 
recognizing that their technology/cost needs are not being 
met. Will the industry find a solution to meeting these needs? 
Stay tuned for the 2009 iNEMI Roadmap!  PCD&M

For additional information about the iNEMI Roadmap, go to 
inemi.org/cms/roadmapping/2007_iNEMI_Roadmap.html  

Jack Fisher is a consultant at Interconnect Technology Analysis 
and chaired the organic interconnect chapter of the 2007 iNEMI 
Roadmap. He can be reached at fish5er@mindspring.com.

Table 4. Key substrate characteristics of flex substrates.

Design features	 Conventional	L eading	S tate 
		Ed  ge	 of the Art

Lines & spaces (µm)	 100-250	 50-100	 25-50

(Conductive) layer count	 1-2	 2-12	 >12

Dielectric thickness (µm)	 25-100	 12-25	 12

Adhesive	 Yes	 Adhesiveless	 Adhesiveless

Controlled impedance	 No	 Yes	 Yes

Figure 2. Flexible circuit hierarchy of product and technology 
choices.
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