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ABSTRACT 
The IC industry has gone through fast SOC integration 
process over the past 50 years. We see MEMS IC sensors 
will follow the exact path in the years to come. After 
decades of dreaming, technology advancement, and 
commercialization efforts, accelerometer is the first one 
deployed in our daily life with shipment volume reaches 
1B units/year. Next sensor to reach 1B units/year will be 
the magnetic compass. Mainly driven by the mobile 
market, accelerometer price has dropped from $10/axis in 
mid 90’s to today’s $0.10/axis, a 100x drop in 20 years, 
while compass price has dropped from $1/axis 3 years ago 
to today’s $0.10/axis. As the price is continuously 
trending towards $0.05/axis, sensing system integration 
through MEMS-SOC will become the next mainstream 
technology by combining the advanced MEMS process 
technology, matured MCU, and sophisticated system 
algorithm. Based on MEMSIC’s MEMS IC 
commercialization experiences, this paper discusses how 
the combination of market needs and technology 
advancement drives the integration roadmap for the 
integrated MEMS sensing solutions.  
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INTRODUCTION 

Sensors will be everywhere in our life, just like what 
happened in electronics over the past decades. A trillion 
sensors in our life will surely happen. This will not only 
change our life and culture significantly but also offer 
new entrepreneurs tremendous business opportunities 
down the road. The precursor of such huge future trend 
has already been seen from today's fast growth in sensor 
applications in mobile phones, consumer electronics and 
automotives, etc. Over the past decades, Micro-Electro-
Mechanical System (MEMS) products exhibited the 
fastest growth rate compared to a flat growth rate in 
traditional IC products.  

However we currently are only at a very early and 
primitive stage in terms of sensor technologies and 
market. This paper discusses the path to the future by 
referencing the history of the IC industry.  

 
HISTORY ALWAYS REPEATS  

Because human nature never changes, our history 
always tends to repeat. So history is a good reference to 
project the future. If we look back to the past of electronic 
industry, it is easy to see why sensors will be everywhere 
and how various sensors will be integrated.  

The IC industry is a history of miniaturization and 
integration. We started with many discrete devices such as 
capacitors, resistors, diodes and transistors. Then as the 
component size got smaller through the innovation of IC 
process, we brought all components together to form IC's 
such as amplifiers, converters, memories, and MCU's. As 

the IC technology advanced further, we started to 
integrate all functions to form a System On Chip (SOC).  

MEMS technology is essentially a miniaturization 
technology. So it will repeat the history of miniaturization 
in IC industry, except this time the focus will be mostly 
on miniaturization of electro-mechanical structures. 
Today's MEMS technology miniaturizes everything 
except things one cannot miniaturize such as buildings 
and bridges, etc. As the sensors size are shrinking down, 
we will see the integration of many MEMS sensors into 
one piece. Integration is a critical way to minimize size 
and cost of sensors to make them portable and affordable. 
So if we compare the current technology stage of the 
MEMS with the IC history, we will see MEMS 
technology and industry is still at infancy. Multi-sensor 
integration will be merged with processing SOC to form a 
MEMS-SOC system.  

 
SENSOR IS THE NEXT BIG GROWTH IN 
ELECTRONIC COMPONENT INDUSTRY 

Advancement in electronic technology has come a 
long way over the past decades. If we look at the IC 
process capabilities and the kind of SOC chips used in the 
consumer products we have today, such as computers and 
mobile phones, the IC industry seems to be quite matured 
already. But if we include sensors and actuators into the 
equation, we will see the IC technologies, with MEMS to 
be merged in, are still far from being matured and 
complete. There is still a long roadmap in both technology 
and product yet to be achieved.  

Why we have to include sensors and actuators into 
the IC roadmap? Because a SOC system, no matter how 
advanced it is in processing power, will not be a smart 
system until it can sense and actuate (interacting with the 
nature by itself). The intelligent level of today's system is 
still far below human's level. A smart system eventually 
will become an integral part of our human life. This will 
not happen without sensors and MEMS technologies.  

IC industry started with electronic components and 
then developed the way into systems such as computers. 
The computers are similar to our brains which have 
processors and memories. However these computers were 
all isolated until we have the internet which links many 
"brains" together to share data and resources. The internet 
is basically a linear social network of computers. Just 
being able to link "brains" through internet alone by itself 
has already changed our life big time. However even with 
such connected "brain" society, the whole network system 
still by itself does not have the capability of gathering 
data and information. Majority of the data and 
information loaded inside of the network today, such as 
audio, video, text, etc., actually comes from human 
manual input, not from the network itself.  

A system or a network will not be smart until it has 
self-awareness to the environment and nature. In fact our 
own human systems are very smart systems which live in 
a meshed social network, interacting within the network 
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(human inter-relations) and outside of t
aware of the natures). Up to today, th
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SENSOR INTEGRATION IS T
FUTURE SUCCESS 
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Figure 1: One Concept of 9 DO
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CONCLUSION 
By enabling SOC/MCU's to perform self interactions 

with human and nature, sensors and actuators will make 
our electronic devices smart. Future smart systems will be 
everywhere of our life and will become an important 
extension of human sensing and decision system. A 
trillion sensors which are all connected together through 
wireless and wired network will become reality. By then 
our life will heavily depend on the networked smart 
sensing system. MEMS IC technology is merely a way of 
miniaturization and integration of different sensors. We 
are only at a beginning stage of the next big growth after 
the boom of the internet. 

 
      

      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
     

 
The internet only connects all computers together, 

MEMS sensors installed in clothes, phones, cars, 
computers, toys, and cameras', etc. will make the internet 
fully alive. A live internet in turn will merge data and 
activities with our human society. Multiple sensors 
eventually have to be integrated just like today's SOC. 
These will be enabled by the advancement of single chip 
multi-sensor integration technologies yet to be developed. 
Will we see another boom and market bubble in smart 
sensing systems like what happened in internet? We 
would say "very likely".  
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