
2013 iNEMI Roadmap — Select Trends & Highlights 

INFRASTRUCTURE ISSUES 
Trend Challenges Technology / Infrastructure Needs 

• The impact of cloud-connected digital 
devices is the most significant paradigm shift 
identified in the 2013 Roadmap. It has the 
potential to cause major disruptions across 
the industry.   

 

• Uncertainty about what type of “terminal” 
devices the market will favor (PC, tablet, 
smart phone, TV).  

• Next 4-5 years will likely bring significant 
business model changes, such as:  
− Huge data centers operating more like 

utilities (selling data services).   
− Local compute and storage growth may 

slow (as data moves to the cloud).  
− “Rent vs. buy” for software (monthly 

usage fee model).  

• As solutions move to the cloud, hardware to 
support those services may require a different 
set of technology trade-offs (vs. what was 
needed by the consumer or small business).   
More work is required to understand the 
technology impacts.  

• Dramatic growth of mobile Internet 
applications, including massive demands 
for mobile data, growth of mobile video, 
and the rise of smart phones as the new 
gateway to the web.  
− Internet traffic, especially video 

content, is driving traffic up ~ 50% 
each year.   

• 25 Gb/s technology will be available soon 
in CMOS technology resulting in ever 
wider use of optical methods at still 
shorter distances. 

• The data communications system and 
everything down to semiconductor chips 
must grow proportionally (in capacity and 
performance) to support the increased 
traffic.   

• Computation-intensive mobile applications, 
such as Apple’s Siri, require large amounts 
of computing power, resulting in 
warehouse computers that pose 
challenges in terms of power usage (50+ 
megawatts) and heat removal. 

• Although additional development is needed, 
optical solutions are beginning to replace 
copper at shorter distances to support 
increased data rates.   
− With careful system design optical 

technology can reduce both power 
consumption and physical size up to 75%.   

− Current transition point is 10 Gb/s and 
distances of 10 to 100 meters. Technology 
breakthroughs are needed to make this 
transition point even shorter and faster.  

• Rapid growth in the diversity of, and 
applications for, MEMS and sensors. 

• Expect exponential volume growth 
driven by portable products. 

• Motion gesture sensors expanding use 
of 2D & 3D-axis gyroscopes. 

 

• Lower cost/higher volume sensors that 
must operate in a variety of environments. 

• Privacy vs. security trade-offs. 
• Move towards aligned and standardized 

scalable manufacturing processes, 
• Develop the workforce needed to support 

this segment growth. 

• Increased investment in MEMS and sensor 
network topologies. 

• New MEMS driven by automotive, medical and 
cell phone applications. 

• Reliability evaluation and functional testing of 
MEMS. 

• Cooperative industry, academic, and 
government investment in workforce 
development. 

 

 
 



MINIATURIZATION  
Trend Challenges Technology / Infrastructure Needs 

• Continued rapid transition to mobile 
devices and explosion in smart phones & 
tablets. 

• Driving faster rates of change in 
miniaturization and battery/display 
technologies. 

• Hybrid IC integration using system-in-
package (SiP) solutions & 2.5/3D poses 
numerous challenges & opportunities: 
− Pick and place of thin chips or bare 3D 

stacked chips with irregular shapes. 
− Rework processes are more challenging. 
− Heat sink attachment is more difficult. 
− Solder joint reliability is an issue with 

large packages.  
− Warpage of packages and PCB. 

• Increased focus on shrinking form factor and low 
power. 

• High level of integration (SoC, SiP). 
• 3D integration will require a combination of new 

technologies and materials.  
• Functional testing of complex SiPs (see next 

item).	  

• Lack of test access for board assemblies 
and SiPs impacts coverage – both 
physical (e.g., bed of nails) and virtual 
(e.g., boundary scan adoption).  3D 
structures/ miniaturization compounds the 
problem.  

• Achieving greater adoption of boundary 
scan and BIST solutions. 

• Convincing IC suppliers to commit die real 
estate to these functions.  

• To improve adoption rate, either modify existing 
techniques or develop new alternative, lower-cost 
solutions to deal with lack of test access.  

ENVIRONMENT  
• Corporate stewardship and customer 

demand are motivating companies to 
produce “environmentally friendly” 
products; however, manufacturers need to 
be able to quantify environmental impact 
of alternative materials.  

• No industry-wide assessment 
methodologies that evaluate alternative 
materials.  

• Need data to assess/quantify impact in a 
consistent way. 

• Develop industry-wide assessment process. 
• Engage standards bodies to achieve industry 

acceptance. 

• Significant focus on sustainability, eco-
design and recycling. 

• Increased R&D to create a sustainable 
infrastructure and viable recycled materials 
market.   

• “Stretch goal” is to recycle 80% of metals 
and 10% of polymers by 2017. 

• Develop new materials and processes to meet 
recycling targets. 



 

MEDICAL 

Trend Challenges Technology / Infrastructure Needs 

• A revolution of remote patient care is in the 
making.  

• Healthcare providers are transitioning to 
tablet-sized devices to replace the traditional 
patient information system. 

• Patient monitoring as a proactive and 
preventive measure is expected to see major 
growth. 

• Finding low-cost solutions that reliably 
provide patient monitoring information in 
the home environment. 

• Ensure security/privacy of information 
across the patient/provider channels. 

• Development of “fail-safe” networks that 
maintain flow of information in a manner that 
ensures: 
− Data accuracy. 
− Provider/patient confidentiality. 

• New implantable devices, such as 
neurostimulators (e.g., for Parkinson’s 
disease or paralysis) and drug pumps (e.g., 
for insulin release), are being brought to 
market. Increased reliability, greater 
functionality and miniaturization are the main 
technical drivers in this segment. 

• Ultra small connectors needed for 
implantable products with automated wire 
attach. Also require ultra-high fidelity 
signal properties. 

 

• Connector technologies that are highly reliable.  
• Major research needed for high-reliability (10-

year life minimum) PCB technologies to support 
high-density high-performance silicon in 
implantables. 

• Monitoring and implantable research is one of 
the growing areas of research in the short 
term. In this model of data gathering, the 
implantable contains a small radio, which will 
signal a cellular or other RF device and, in 
turn, will collect data or forward it on to the 
caregiver or medical personnel.	   

• Small size (often through the use of 3D 
Interconnect technology) and power 
efficiency improvements are mandatory.  

• Accelerated demand for smaller and more 
capable connected monitoring devices that 
can operate 24/7 for years.	   

• Materials research required to determine a 
material suitable for implantation that will allow 
the appropriate radio signal to penetrate the 
body and the packaging material to reach the 
receiver. 

• Power scavenging must be researched to 
promote longer life in implantable and wearable 
sensors. Power scavenging relies on the thermal 
energy or motion of the patient’s body. Powering 
sensors in this manner is needed to extend the 
battery charging life and reduce the need for 
higher capacity batteries.  

ENERGY 
• Rapid shift to hybrid electric vehicles (HEV), 

plug-in hybrid electric vehicles (PHEV), and 
electric vehicles (EV). 

 

• Lack of technical maturity for high energy 
density electrodes.   

• Degradation of lithium ion batteries (low 
cycle life) is still an issue.   

• Failure rates are still higher than desired.   

• Invention required to reach the battery cost 
target of $250/kWh (Today’s cost $1,000 -
$1,200/kWh). 

• Key components requiring development include: 
high-performance PCBs, power devices, bulk 
capacitors, inductors and transformers, cooling 
structures, motor drive microprocessors, high-
current connectors, current sensors, gate driver 
ICs, battery management ICs, busbars, and 
enclosures.  

 


