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“The only solution for a foundry to be successful in the MEMS business is to partner with a strong
design company”
Interview with Steve Nasiri, InvenSense CEO and Founder (From February 24, 2009 issue of DigiTimes
A person from Iran came to USA alone 35-years ago studying in Berkeley, USA. To make his college MEMS dream come true, he co-founded a total of
six MEMS companies. At the very beginning of his 6th company, InvenSense, he spent close to one year at home where he focused on the unique
MEMS fabrication platform and its gyroscope feasibility study and was able to file four key patents that is the basis for its company today. When you
looked back, these efforts were fruitful and now InvenSense is an exclusive vendor for the next generation Wii Motion Plus game controller accessory.
This is an amazing accomplishment by any standard to be achieved in such a short time span in the whole MEMS industry. The key critical success to
InvenSense current superior position in the market is its Nasiri-Fabrication platform that was the founder and CEO, Steve Nasiri’s brain child. Here is
the interview summary.
(DigiTimes) TSMC has all necessary equipments to manufacture MEMS-related products. In the past, because TSMC was unable to meet their target
yield requirement, ADI delayed its transfer of its production line to TSMC until the 2nd half of 2008 to support TSMC. Under this condition, why would
someone still consider TSMC as its foundry partner? Other than TSMC, do you think there are any other foundry partners in Taiwan suitable for
InvenSense?
(Steve Nasiri) We are not aware of the stated challenges that TSMC might have had internally so I cannot provide any comments in this regard.
Regarding the second part of your questions, Taiwan has already demonstrated world leadership in providing the most advance CMOS fabrication
capability very successfully and has very good and capable trained professionals in this area and I believe they will be able to do the same for MEMS.
(DigiTimes) Taiwan is the leader in standard CMOS process, which brings up strong industrial supply chain in semiconductor industry. But for
manufacturing and design of MEMS products, there seems to be some key technological short comings. Base on your nearly 30 years of MEMS
industry experience, what do you suggest for Taiwan semiconductor vendors to do to break through such short comings?
(Steve Nasiri) I can agree that Taiwan MEMS companies have not demonstrated any leading MEMS product development, but they have been
involved in fabrication of world leading products and I do not see any short coming in this area. To stay in the leading edge, of course, the standard
practice is to partner with market leaders and invest in the leading fabrication technologies. I believe Taiwan foundries have shown such willingness
already as evidenced by all the recent announcements.
(DigiTimes) Other than choosing the right foundry partner, what are some of the other key requirements to get a MEMS product into market? What are
some of the challenges for a new start up to succeed?
(Steve Nasiri) As you know MEMS stands for micromachining of structures in very small scales. Today, there are many variations of MEMS
fabrications, technologies, products, applications, etc. So, there is no real one answer to such generic question. I can only speak about InvenSense
and some of my past companies. There are a several major challenges facing a fabless silicon based MEMS product development company. Starting
with, “Which of the many different variation of MEMS fabrication is most suited for your product?”, then, “Which foundry do you want to use initially so
that you can use their fabrication capabilities and tolerance for the development of your design?” This is a really big show-stopper for many new
start-ups, as there is no well-established and characterized fabrication process, equivalent to CMOS SDK, available for MEMS processes. Every
MEMS product requires a complete process development cycle that is time-consuming and very costly. Also, it means you need to have your own team
of MEMS fabrication experts involved with these development activities. Another word, MEMS foundry perhaps is a misleading term and it should be
referred to as MEMS capability, as it is really up to the user to decide on the final process that the foundry will deliver. So you can imagine all the
challenges with bringing up and qualifying a whole new process in a foundry environment. Then, due to lack of initial volume and generally limited
budget, these processes never get fully tested and characterized and inevitably present many yield, defect, and production challenges to the foundry
and the user. At InvenSense, one of our key advantages has been our ability to develop a fabrication platform, called Nasiri-Fabrication, that is very
simple and yet very generic to all of our products. We have patented this technology that is 100% owned by InvenSense and we have all the technical
know-how and capability to transfer it as-is to any new foundry as required.
(DigiTimes) There are few Taiwanese MEMS foundry currently, but so far, they are not really successful. What would be the main reasons?
(Steve Nasiri) Again, I am not the best judge on whether these foundries are successful or not. The ones that we have talked to are very capable and
committed to MEMS and we believe they will succeed. In your last questions, I stated the challenges for a MEMS fabless company to work with the
foundry. Of course, it is equally, if not more challenging for a MEMS foundry to select the right MEMS product company. Generally, foundries do not
make much money during the engineering development phase and one of the main challenges for any foundry is to choose their customer carefully.
The development phase can be two to three years, hence, the foundry is really making a large investment into this relationship and if the product never
makes it to production they have really lost a lot. Given the track record of start-ups, and in particular a MEMS start-up, it is a real gamble. Perhaps if
there is one shortcoming for MEMS foundries in Taiwan is that due to their relatively new entry into the market and distance from the EMS
development centers, mainly Silicon Valley, they have not gotten a good share of customer base to work with. Many of the failures are not of their
doing, but of the market or the customer’s design. Of course, the best case scenario would be to get already proven and more established MEMS
products into their fab, as you can see some trends in this area.
(DigiTimes) As you are completing your 5th year as the CEO of InvenSense, what are your expectations for the first ten years at InvenSense and how
do you plan to guide InvenSense during the next five years?
(Steve Nasiri) We are very happy with the results from our first five years. Today InvenSense is shipping in very high volume to many world class
customers globally. We have been very fortunate with the growth of the motion sensing market and our ability to provide the leading technology and
products that address the core market needs. I can say that our initial five years was about establishing InvenSense as the market leader in MEMS
gyroscope. However, the next five years is about enabling the market with complete motion sensing solutions and a new generation of integrated
products for gaming, 3D remotes, smartphones, feature phone and basically every type of consumer electronics. We see a real market drive toward all
new generation of user interfaces based on human motion, as evidence by Nintendo Wii and iPhone, and all new generations of products. We believe
this trend is going to grow into every type of human/machine interface fairly soon.
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(DigiTimes) Now, most of InvenSense’s customers are from consumer electronics, such as DSC, handset, and gaming. Does InvenSense have other
plans in other markets? For the global bad economic situation, what is your proposal against this crisis for InvenSense?
(Steve Nasiri) We believe the consumer electronics is a very large market that can provide several billions of units annually and for now, we are
primarily focused on this market segment. The other potential market of interest is, of course, automotive but for now we have not investigated our
entry in this area. As for the current world economy, we have been fortunate that our solution is as an enabler for many different market segments.
Gaming market in particular has been a bright spot for us, and we expect to be growing significantly in 2009 and we are expecting to be hiring both
here in Taiwan and in US.
(DigiTimes) According to my rough understanding on InvenSense, your gyro uses wafer-level packaging to combine between one ASIC and one
MEMS. In that case, if any of your competitors use pure CMOS for MEMS and ASIC, they would have lower cost products. Any comment on this?
How to overcome the competitions?
(Steve Nasiri) As I said earlier, MEMS technology is very diverse and there is no one approach to all various products. We believe our fabrication
platform is the most cost effective and most appropriate for MEMS inertial sensors. To my knowledge there is no such process as, “pure CMOS
MEMS”. Surface micromachining is generally been advertised as more CMOS compatible process by utilizing many of the same tools as available for
fabrication of CMOS. However, all of the processes required for doing the MEMS portion are totally different recipe and cannot be processed
simultaneously at the same step. Still requiring very costly process development of the entire MEMS layer that will require all different masking layers
generally processed after completion of all the CMOS layer and end up adding 7 to 8 additional masking layers. The pure surface micromachining
technology combined with CMOS on the same silicon has been around since early 80s and to my knowledge there is only one company that has
commercialized it, and they have not been able to demonstrate a broad usage and/or an unfair cost advantage over any other technology. Surface
micromachining generally has been associated with stiction and extreme environmental handling and controls.
(DigiTimes) Why do you think there is so much interested in MEMS market today, as every semiconductor company, no matter in Europe, America or
Japan, is showing a big interest in MEMS market?
(Steve Nasiri) The whole world is going digital; the challenge with this is a move towards smaller and smaller geometries. Only those that have the
investment capability to participate in such technology path will survive in the future. For consumer market, digital, more integration, more features, and
smaller means eventually all functions get integrated into the main application processors. This has been the trend in the handset, video, digital
cameras, and every other consumer product. Sensors are one of the few analogue functions remaining that cannot be integrated into the main
application processor for foreseeable future. MEMS sensors and devices represent an opportunity for some of these fabs to convert to mixed signal
and provide the circuitries that sensors and MEMS devices need.
About InvenSense
InvenSense is the leading provider of motion processing products for mobile consumer applications, with proven technology and products shipped in
millions of units monthly to companies worldwide. The company’s patented motion processing technology and Nasiri-Fabrication platform address the
emerging needs of many mass-market consumer applications such as gaming, image stabilization, remote controls, and handsets that require improved
performance, enhanced features, and new and more intuitive motion and gesture-based user-interface solutions. InvenSense is a privately held
company with headquarters located in Sunnyvale, California. More information can be found at http://www.invensense.com.
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