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The Organic Interconnect Roadmap
The printed circuit board will continue to be the “work-horse” 
of interconnection technology.  by Jack Fisher   

Interconnecting substrates provide cir-
cuit signal matching, thermal manage-
ment, mechanical support and elec-
trical functionality. Standard organic 
substrate boards have been, and will 
continue to be, the “work-horse” of 
interconnection technology for sur-
face mount and mixed technologies 
(SMT and through-hole), accounting 
for more than 90% of today’s intercon-
necting structures. 

Telecom, computer, entertainment 
and Internet-enabled devices are driv-
ing technology requirements for print-
ed boards and electronic components, 
and even some optoelectronic parts (to 
increase bandwidth). Printed boards of 
the future must offer increased wiring 
density, better high-frequency charac-
teristics, thinner dielectric layers and 
lower weight. Greater emphasis is also 

being placed on the circuit performance 
contribution of the organic substrate.

Designs become more difficult as 
frequency increases, and as processing 
speeds continue to accelerate, so will 
the pressure to lower the dielectric con-
stant and the dissipation factor of the 
material. Meeting cost expectations, 
while trying to meet the design intent, 
for high-volume production contin-
ues to be a major challenge faced by 
the industry. Add to this the need to 
manage legislative demands posed by 
Europe, Asia and various states in 
the U.S., and you have a new set of 
requirements for organic materials.

The 2007 iNEMI Roadmap looks at 
organic interconnect technology, project-
ing industry needs to the year 2017. It 
identifies the technology challenges that 
need to be met in the short term, along 

with the longer-term issues, and also 
discusses some of the business issues that 
industry must address. This article cov-
ers some of the highlights of the organic 
interconnect chapter of the roadmap.

Rigid Board Substrates
Table 1 represents the status of tech-
nology in the rigid board industry 
for 2006. As shown here, 100 µm 
conductor (line) width and spaces on 
conventional FR-4 processes are avail-
able in limited production, and 40 µm 
lines and spaces are available only 
from very select fabricators. Microvia 
technology is used on most of the pack-
age and module substrates; however, 
it is not used on conventional printed 
boards, because products in those mar-
kets allow more liberal tolerances. This 
fact is changing as designers find that 
they can reduce layer count by adding 
high-density interconnect (HDI) layers. 
Microvias today show up in threshold 
and state-of-the-art products, as exem-
plified by their use in high-end laptop 
computers and video recorders, and in 
special niche markets. These products 
are being produced with >75 µm lines 
and spaces. Table 2 shows the current 
state of package and module boards.

In today’s market, traditional FR-
4, which at one time represented 85% 
of the resin system used to produce 
copper-clad laminate, is gradually dis-
appearing. The replacement is still an 
epoxy, resin-based material; however, 

Table 1. Current state of rigid board substrate technology (product boards).

	 CONVENTIONAL	 LEADING EDGE	 STATE OF THE ART
	 	 (Limited Production)
	 Available from 85%	 Available from 15%	 Available from less than 1%
	 of industry fabricators	 of industry fabricators	 of industry fabricators

	 Rigid Board	 Microvia	 Rigid Board	 Microvia	 Rigid Board	 Microvia

Conductor width/
line space (µm)	 75/75	 n/a	 50/60	 40/45	 35/35	 30/30

PTH hole size,
unplated (µm)	 300	 n/a	 200	 75	 150	 40

Drill capture
land size (µm)	 400	 n/a	 300	 175	 280	 70

Buried passive
components	 No	 No	 Very limited	 Yes	 Yes	 Yes


