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issue becomes how to predict the electrical performance of 
the package in terms of simultaneous switching noise (SSN), 
crosstalk and return path. There is a need for integrated and 
user-friendly tools that can predict this information.  

High-Frequency RF Designs 
Besides the overall methodology issues involved with RF and 
embedded passives, designers and engineers are struggling with 
several issues, especially in the area of high-frequency RF design:
n  Antenna effect of wire bonds, vias and stubs on PBGA type 

packages – need user-friendly tools and increased accuracy, 
especially for curved shapes 

n  Electromagnetic coupling between the lines, vias – need 
efficient tools with fast convergence time

n  Analog vs. digital ground plane isolation (which is a com-
plex problem) – methodology is unknown, no tools exist to 
address mixed signal design

n  Coupling of digital noise to RF portion of the package (also a 
complex problem) – no tool exists that can analyze the coupling 
between the digital and analog parts on the package/board

n  Inductor design with high Q-factor (i.e., complex geom-
etries) – spiral inductors, no robust modeling tool; faster 
solutions, convergence problems

n  Dielectric constant and loss-tangent of the substrate mate-
rial property function of frequency – methodology is not 
clear, measurement tools are expensive

n  Design interfaces – need robust interfaces to transfer appro-
priate data

Mindset Issues
There is a common impression that sophisticated tools and 
interfaces alone will solve all the simulation problems. On the 
contrary, to have effective results in the fastest time requires 
experts who are not only well versed in the simulation tools 
and methodologies, but also in the subject matter they are 
trying to simulate. Experts must be able to determine what 
phenomena can be modeled and what must be tested, and to 
identify the requirements for model verification.  

Another common mindset is that modeling is a cure-all and 
does not require expensive hardware. However, in reality, veri-
fication is a key element of a successful model, which requires 
testing facilities. Also, many believe that modeling can be used 
for prediction only, but it could be very effective in gaining 
insight into complex systems without requiring too much accu-
racy or studying “what if” qualitative trends. It is then possible 
to use these insights for development of future product. 

System-Level Issues
As the electronics manufacturing arena is becoming increasingly 
competitive, science-based techniques, such as simulation that 
can effectively use and streamline information, are becoming 
critical. Today, OEMs see EMS providers as their virtual manu-
facturing environment. As OEMs are introducing new products 
more frequently, it is extremely important that a product is 
introduced to market within the appropriate time window. New 
technologies are being introduced more rapidly, driving time-to-
market and time-to-volume into shorter cycle requirements. NPI 
is often on the critical path for most companies. The automatic 
introduction of a new product from conceptual design to the 
shop floor requires complex computational tools that must 
be accurate and fast. This necessitates the need to move from 
the serial approach of design and manufacturing to concurrent 
“design and manufacturing” methodology. 

In the world of virtual corporations, companies are a mix 
of external suppliers, transportation resources, assemblers, 
warehousing firms and retailers, often in a modular-manu-
facturing environment. Simulation capabilities extend from 
the product level to the supply chain level, allowing the test-
ing of numerous what-if scenarios relating to such issues as 
outsourcing, consolidating vendors, planning or implement-
ing e-business. The importance of a reliable supply chain is 
enhanced by reductions in the time that elapses between the 
order from the customer and the delivery of products. 

This article has summarized some of the modeling and 
simulation technology needs identified in the 2007 iNEMI 
Roadmap. However, there is a major business issue also 
impacting modeling and simulation. Over the last four years as 
the supply chain has become more complex, design for manu-
facturing tools have not kept pace with other tools. One major 
reason for this slippage is that the EMS companies – who 
would most benefit from improved tools – are not attractive 
customers because of their low margins. Tool providers have 
focused on the major semiconductor and OEM firms as a more 
attractive market. The industry will need to find a solution to 
this dilemma to avoid slowing the introduction of new prod-
ucts and to continue the reduction of product cost.  PCD&M

For more information about the iNEMI Roadmap, go to 
inemi.org/cms/roadmapping/2007_iNEMI_Roadmap.html
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TaBle 2. Summary�of�thermal�and�thermo-fluid�simulation.

AreA of ConCern Issues DrIver (proDuCt seCtor)

n Buoyancy-radiation  n Slow convergence, radiation PC
n Coupling     complexity in heat sinks
n Transient simulations n Fast algorithms needed

n Solder reflow, melting n Robust user-friendly codes required OB, DA, AU
n Board warping coupling n Thermo-mechanical code interfaces
n Underfill flow n Need faster algorithms

n Turbulent thermo-fluid n Fast, low memory OB, AU
n Component/system models n Compact models independent of boundaries
n Underhood radiation, complex geometries n Robust codes needed

n Electro-thermal simulations n Complex contact phenomena OB, DA
 n Current densities/Si BEOL

AU = automotive, DA = Defense/Aerospace, OB = office/large business/communication systems, PC = portable/consumer


