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It is difficult to imagine what the world of IC design would be like 
without tools that allow engineers to model, simulate, optimize 
and “virtually” replicate the millions of gates and transistors that 

comprise a modern chip. Indeed, it would be literally impossible 
to design these types of devices without sophisticated automation 
tools, higher-level abstraction methodologies and extremely accurate 
simulation, modeling and checking technologies. 

To manage ever-increasing complexity, the electronic design 
automation (EDA) infrastructure has evolved into a highly organized 
hierarchy. At the lowest level of abstraction, compact models and 
SPICE serve circuit designers with analytical tools to design small 
circuits with high precision. At higher levels of abstraction, VHDL, 
Verilog and synthesis tools allow larger more complex designs to be 
assembled in virtual space. Routing tools allow massive monolithic 
products to be wired and analyzed virtually, while essentially ignoring 
the details of lower levels of this hierarchy. With this advanced EDA 
infrastructure in place, the design community is now creating massive 
multi-core processors with embedded memories and advanced I/O 
capabilities. 

While the IC design challenge has been – and continues to be 
– addressed by automated approaches the question now becomes: 
what about the underlying physical processes that are meant to be 
the target for such complex ICs – the manufacturing platforms that 
are the key to enabling the continuation of Moore’s Law, not to 
mention opening the door for More than Moore? The development 
approaches for manufacturing processes as they have rapidly scaled 
from 90nm to 65nm to 45nm – and are headed for unfathomable 
10nm and 7nm nodes – have hardly kept pace with the methods 
used for the very designs that they are meant to produce.

The situation is compounded by the never-ending battle with 
device physics, a battle that has given rise to new and sometimes 
exotic innovations in manufacturing. Recent semiconductor 
technology advances, including FinFET, TriGate, High-K/Metal-
Gate, embedded memories and advanced patterning, all hold 
tremendous potential to enable scaling and further system-level 
integration on a single chip. But, they have dramatically increased 
the complexity of integrated processes as well. The cost and duration 
of technology development using antiquated trial-and-error 
experimental methodologies has concurrently increased. 

Is Technology Computer-Aided Design (TCAD) 
Enough?
As individual transistor design became the point of highest 
complexity, TCAD emerged as a virtual solution for complex 
problems at the nearly atomic scale. TCAD tools have matured 
through the years to provide detailed transistor analysis. However, 
due to this detail, TCAD tools are typically limited to small domains 
(individual transistors) and saddled by performance issues preventing 
broadly parallel iterative development.

During the transition from 200mm to 300mm wafer fabrication, 
equipment and process technology also saw rapid increase in 
complexity. As such, equipment manufacturers developed chamber-
scale modeling capabilities. These tools resemble TCAD in that they 
are limited in scope (single processes or single chambers), but provide 
high levels of physics-based detail. Today, the complexities of process 
development and transistor design remain, but an additional layer of 
complexity has emerged: Integration.

Virtual Fabrication Allows Process 
Development to Keep Pace

David Fried, CTO, Coventor, Inc.
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Beyond TCAD: Virtual Fabrication and Analysis 
Hold the Key
State-of-the-art CMOS technologies are far more complex than 
individual transistors. The full technology offering includes passive 
devices, complex interconnect options, tightly constrained embedded 
memory cells, dummy-fill structures and measurement structures; 
in addition to a myriad of different types of transistors with multiple 
dielectric thicknesses, channel lengths and various threshold voltages. 
While the physics of the transistors govern power and performance, the 
physical integration scheme governs yield and reliability, the fundamental 
limiters of time-to-market in high-volume CMOS manufacturing.

The integration scheme, the detailed flow of process operations 
that produce those elements of the technology offering, is the 
central point of exploding complexity in today’s semiconductor 
industry. Modeling the integration scheme, at an appropriate level 
of abstraction, is essential in conquering the detailed physical 
mechanisms that govern yield and reliability on highly integrated 
semiconductor products.

By its very nature, the integration scheme is a complex assembly 
of many processes, each meant to have a desired physical effect over 
a massive array of potential design constructs. This description sets 
the requirements on modeling. Because the subject of analysis will 
be physical in nature, the essence of integration modeling must be 
structural. Because the area of interest extends far beyond a single 
transistor, integration modeling must be capable of handling large 
domain areas. Because of the number of potential design constructs 
and the number of optimizable processes, integration modeling must 
be fast enough to iterate through many, many permutations. And, as 
with all other modeling techniques, the key to integration modeling 
is its predictive nature. 

A new type of virtual development approach is required in order 
to achieve the time, cost and functionality market objectives for 
advanced technologies. There are a series of steps in the way next-
generation processes are developed that could benefit from enhanced 
automation and predictive analysis, saving valuable time and effort. 
These steps include:

 ▪ Virtual Fabrication

 ▪ Virtual Metrology & Variation Analysis

 ▪ Design-Technology Co-Optimization

A virtual fabrication environment offers a platform for 
semiconductor process development at a lower cost and higher 
speed than trial-and-error silicon experimentation. This capability 
enables fast validation of process assumptions and visualization 
of the complex interactions between design and process. It can be 
initialized by entering a parameterized process description. Any fully 
integrated flow or any partial flow for a production process or simpler 
experimental evaluations can be modeled. 

An automated approach would allow individual processes to 
be specified in physical terms, leading to inline specifications for 
unit process development, equipment/tool development and inline 
measurement and metrology. The interaction of these process 
parameters (deposition conformality, etch anisotropy, selectivity, etc.) 
could then be explored in terms of the overall flow. 

The downstream structural implications of process descriptions 
are easily visible and measurable in the resulting model. The 
complexity of state-of-the-art technology makes spreadsheet analysis 
of these interactions impossible. 

Virtual Metrology and Variation Analysis
Visualization of complex 3D models is critical for development, 
but quantitative analysis of these models, such as variation studies, 
are far more valuable. Virtual metrology is essential to integration 
modeling, delivering automated 3D structure measurements. This 
allows sensitivity analyses for understanding complex 3D structural 
variation.

Figure 1: Automatically-generated 3D models showing the impact 
of mandrel lithography and sidewall spacer thickness on the 

position and pitch of resulting fins in a sidewall image transfer 
(SIT) process
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As in the SIT example in Figure 1, low lithography exposure biases 
(large mandrel sizes) cause the SIT spacers to merge, and the process 
failure can be properly captured by the virtual metrology. The “outer” 
fin-pair spacing is dictated by both the mandrel lithography and the 
SIT spacer deposited thickness, while the “inner” fin-pair spacing is 
only governed by the lithography (Figure 2). Balancing these two 
process parameters carefully is critical to producing consistent pitch 
fins (even “inner” and “outer” spaces). If fin spacing is not properly 
controlled, there may be several negative downstream implications, 
including implant shadowing and epitaxial defectivity.

Figure 2: Fin-spacing (inner/outer) resulting from variations in 
mandrel lithography and SIT spacer thickness
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The use of electromagnetic simulation of electronic systems for 
package-board systems is increasing, principally because of higher 
speeds (GHz range) and the adoption of advanced technologies, 

often referred to as 3DIC. 

The Need for Electromagnetic Simulation
Packages and boards are playing an increasing role as a way to 
increase speed and density, while reducing power and form factor 
of electronic systems. This is part of a trend called sometimes “more 
than Moore”, to refer to factors in addition to scaling ICs. Packages 
and boards both represent sizeable industries, even compared to 
the $300 billion semiconductor industry. Packaging is estimated 
to be an approximately $24 billion industry, while boards are 
estimated at approximately $60 billion of yearly revenue2. This paper 
focuses on the simulation of the package-board system, which is 
becoming increasingly more complex and often requires solving the 
electromagnetic fields.

Electromagnetic simulation consists in solving Maxwell’s 
equations to calculate the electric and magnetic fields. In electronic 
systems, electromagnetic simulation is used to characterize the 
behavior of interconnect accurately. Stated in a simplified way, 
this becomes necessary when a signal travels a distance comparable 
to its wavelength and needs to be modeled as a wave. In practice, 
electromagnetic simulation is used for “fast” packages and boards, 
and less frequently for dies because they are smaller. For example, 
at 1GHz, the wavelength in air (very similar to vacuum) is 30cm 
or about one foot, so signals that travel several centimeters require 
electromagnetic simulation; packages and boards exhibit these 
dimensions.

Electromagnetic fields are of course only one of many ways to 
model electric systems. Other common ways, in increasing order of 
accuracy, include: register transfer level (RTL), logic, analog circuit 
and device physics. In this scale of “levels” (Figure 1), electromagnetic 
simulation; which uses fundamental physics (Maxwell’s equations) is 
more accurate than analog circuit simulation, which uses R, C, L, 
G and lumped transistor models. It simulates a different case than 
device physics, used for example, in technology computer aided 
design (TCAD) to model the behavior of a semiconductor device.

Figure 1: Modeling Levels of Electronic Systems
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The market for electromagnetic simulation is expected to continue 
increasing. The main technology drivers include:

Higher Frequencies

In the next ten years, the frequency from chip to board is expected 
to double for memory, to increase perhaps five-fold for high-
performance systems with high-speed serial links and to slightly 
increase for mobile systems. 

Decreasing Voltage

Even though voltage is expected to decrease only slightly from 
typically 0.5-1V today to 0.4-0.8V in the next ten years, lower 
voltages mean progressively smaller margins for device switching and 
higher susceptibility to noise, requiring more accurate analysis. 

Increasing Density

High-performance packages will increase their pin count, substrates 
will reduce line width and spacing and via diameter and pitches. 
Wafer level chip scale packages are increasingly common. Increased 
density means increased electromagnetic coupling and interference. 
Referencing (localized current return paths) is also likely to become 
poorer, creating more common mode current and increased radiation.

3DIC Packaging (3DIC)

Advanced technologies for board-package systems, often referred to 
as 3DIC, are becoming an important contributor to reducing power, 
increasing speed and allowing compact form factors of electronic 

Electromagnetic Simulation for Electronic 
Systems

Dr. Raúl Camposano, CEO, Nimbic Inc.
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systems. Numerous 3D techniques are being developed, such as 
mounting ICs on a silicon interposer, stacked dies and package on 
package (PoP). Through silicon vias (TSVs) are used to connect the 
different levels in several of these technologies. These 3D structures 
are large compared to a standard chip and need to be modeled 
accurately electromagnetically.

Electromagnetic Simulation in the Design Flow
Electromagnetic simulation consists in solving Maxwell’s equations. 
The inputs are the geometry and material characteristics of the system, 
e.g. a board, a package or a package-board system, and the excitation 
at so called ports, e.g. pins or ball grid array (BGA) of a package. 
The outputs are the electric and the magnetic fields. These fields 
allow calculating electric potentials, current densities, impedances, 
s-parameters, etc., and are ultimately used for signal integrity, 
power integrity and electromagnetic interference. The point is that 
electromagnetic simulation is necessary for accuracy; simplifications 
such as lumped parameters do not capture the behavior of signals 
that behave like waves.

In the most general case, a solver has to be able to accept any 
3D geometry and any frequency range; these solvers are referred to 
as “full wave 3D”3. The solution can happen in the time domain 
or in the frequency domain. In the time domain, the formulation 
is typically of finite differences and these solvers are called “finite 
difference time domain” (FDTD) solvers. In the frequency domain, 
two formulations are common: finite elements (finite element 
analysis, FEA, solvers) and boundary element solvers (BEM), also 
known as method of moments (MoM).

The solver can be simplified by restricting the geometries and/
or the frequency range they apply to. A “2D” solver solves a two-
dimensional cross section of a problem, for example of a transmission 
line, using the simplifying assumption that the third dimension 
is infinite. Such a 2D solution can be used on a “per unit length” 
basis to generate the approximate impedance of the transmission 
line. Similarly, for layered structures such as packages, boards or 
on chip inductors, simplifications can be done, particularly if the 
design contains well-defined reference planes (power, ground); such 
solvers are called 2.5D. If the frequency range is limited to specific 
frequencies that are low enough to allow solving Maxwell’s equations, 
ignoring the explicit time derivatives, the solver is called (electro/
magneto) “quasi-static”. The trade-offs between a full-wave 3D 
solver and the different simplified versions are run-time/memory vs. 
accuracy.

Electromagnetic simulation is used in the design flow as indicated 
in Figure 2. 

The fields are used for electromagnetic compatibility (EMC) and 
electromagnetic interference (EMI), such as FCC compliance. The 
extracted parasitics can be given as an equivalent RCLG circuit, e.g. at 
a given frequency; but in the more general case, are given as so-called 
scattering parameters (s-parameters). Without getting into details, 
s-parameters are given as an nxn matrix for n ports and describe how 
a signal on a given port i “scatters” and exits on all n ports, including 
reflection on the same port i, transmission to the ports connected 
to it and coupling to all the other ports. S-parameters are frequency 
dependent and are complex numbers that affect magnitude and 
phase. Circuit simulators read s-parameters, allowing accurate 
time domain simulations to obtain for example, the familiar “eye-
diagrams” to judge the quality of a high-speed digital channel. In 
such a simulation, a circuit model of the transmitter/receiver typically 

represents the die and the package-board system is represented by the 
s-parameters. 

Figure 2: Electromagnetic Simulation in the Design Flow

Summary
Electromagnetic simulation is an integral part of the design flow for 
high-speed electronic systems such as computers, mobile systems, 
networking, etc. Its adoption is being driven mainly by higher 
frequencies and by more sophisticated packaging techniques. 
Electronic system designers use electromagnetic simulation to 
extract the parasitics of the package-board system and to compute 
the electromagnetic fields for EMC/EMI. Semiconductor and 
intelectual property (IP) designers need to be increasingly aware of 
the electromagnetic environment that their chips will work in, just as 
radio frequency (RF) designers are aware. ▪
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“We’re only qualified to 40 degrees ...what business does anyone even 
have thinking about 18 degrees, we’re in no man’s land.” – Analyses 
from Bob Ebeling Thiokol1

This quote was a very costly lesson in NASA’s Space Shuttle 
history. Seven astronauts lost their lives on a decision based 
on incomplete analysis. The analysis and historical database 

did not include specific conditions that existed during Challenger’s 
launch on January 28, 1986. Analysis allowed 40oF and all previous 
launch temperatures were above 53oF, no analysis/data existed for 
below freezing temperatures. Challenger’s launch temperature was 
about 28oF.

During the post explosion investigation, we quickly learned 
about O-Rings: joint seals between solid rocket booster sections. 
“The causes of the accident fall into two categories: engineering 
problems related to the design of the joint seal in the solid rocket 
booster, and flawed decision making procedures related to the launch 
of the shuttle.”2 Product development must look at the overall 
functionality/performance of a design, but also whether the physical 
structure can support the design’s intended function and operating 
environment. The Challenger explosion was due to a very small 
physical component in the shuttle program. Much of the Challenger’s 
design was based on proven technologies. The U.S. Air Force’s 
Titan III rockets, which had a long, successful history, were used as 
a model for the shuttle solid rocket booster. In this case, historical 
successes can breed misplaced complacency. For newer technologies, 
users must learn how components affect each other in their specific 
environment. The next space shuttle would not be launched for 32 
months as they resolved design, policies and management issues.

How does this translate to high technology products? High 
technology continually delivers new levels of product functionality 
and performance by forcing innovative processes, materials, 
methodologies and tools into the design and supply chains of 
providers. The latest smart phones, tablets and eBooks, all coupled 
with innovative business models and content/app stores are just a 
few examples. Continually “pushing” the envelope is what “More 
than Moore’s Law” is about: assembling and composing diverse 
technologies into a small footprint with minimal weight and power 
requirements. “More than Moore” is supported by 2.5D or 3D 
packaging solutions using package-on-package (PoP), system-in-
package (SiP) and/or through-silicon via (TSV)/chip grid array 

(CGA) interposers to dramatically shrink, or completely eliminate a 
printed circuit board. 

Consumers benefit from this increasing integration. They purchase 
the latest high tech gadget and are mesmerized by the functionality 
contained in a small device. Consumers might be aggravated at 
dropped calls or batteries that need frequent recharging, but show off 
their latest purchase to anyone. Most consumers are (and should be) 
oblivious to the complex technologies integrated into their products 
to provide these capabilities. This “state of mind” is more than a 
dream for consumers, it becomes their expectation.

This increased integration causes issues for product developers. 
Product developers are faced with an infinite set of options and 
typically use pencil/paper, Excel spreadsheets or some other – from 
today’s perspective - arcane method to “plan” their product. A growing 
number of development teams have migrated to virtual prototypes 
(VPs) to help visualize and analyze functionality and performance 
of these devices quickly and reliably. VPs help analyze system 
performance based on hardware/software (HW/SW) trade-offs. But 
these VPs are just a part of the solution and typically do not consider 
the physical structure required to support a product. As with the 
O-Ring, if small components are incorrectly analyzed, catastrophic 
issues may come to light during a product’s launch into production. 
Short-lived euphoria can quickly turn into a nightmare for product 
developers. They face high volume product commitments with little 
time to debug, fix and re-release the product. Senior management 
quickly starts calculating the quarterly impact(s) to their P&L, 
sometimes quantifying the impact on a dollars per day basis. All 
involved hope the fix is easy to implement and can be injected late 
in the manufacturing process. Their worst-case fear: re-design of the 
product from scratch3. 

Are there methods to help analyze a design’s physical structure 
identifying potential “O-Ring” issues long before implementation? 
The good news: increasing levels of research are being performed at 
universities and research consortia concerning “More than Moore” 
challenges. A new breed of tools is starting to emerge to aid developers 
in sorting out technical,  as well as business considerations. They are 
called PathFinding tools. Think of PathFinding as a VP for a design’s 
physical structure. PathFinding tools can be applied to three failure 
mechanisms: mechanical (stress), thermal (heat) and electrical (power 
distribution, signal integrity) concerns and can include cost estimates 
as well. Each of these mechanisms must be accounted for in the 

2.5/3.0D Packaging: Path Finding

Bill Martin, President and VP Engineering, E-System Design
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physical structure of the design. If structural analysis is inadequate, it 
does not matter what your VP predicted for system functionality and 
performance, failures occur.

To be useful, PathFinding tools must be used EARLY in the 
planning phase. Using a “post” implementation mentality similar to 
what is performed for physical verification (PV) is too late for these 
structural issues. PathFinding will never replace PV. PathFinding 
helps define how something should be implemented most reliably 
and cost-effectively; this does not guarantee that the definition was 
implemented correctly. For PathFinding to be valuable, it must 
provide the following: 

 ▪ Accurate analysis

 ▪ Capability of analyzing the entire structure

 ▪ Fast creation and analysis of structures

 ▪ Capability to support many types of structures

Accurate Analysis is Paramount
If the resulting analysis does not help guide the developer to rules/
guidelines that allow a product to yield from manufacturing and 
normal use, it is a waste of time and money. But accuracy must be 
based on the specific implementation. The documented research4,5 

states single via simulation cannot be extrapolated for the entire 
structure’s performance (mechanical, thermal or electrical). A short 
example will be shown in the next section.

Capable of Analyzing Large Structures is a Key to 
Accurate Analysis
Without being able to analyze the entire structure, mechanical and 
thermal interactions or signal integrity analysis will not be accurate. 
This is directly related to how a design is modeled for analysis. Many 
algorithms use a meshed structure, which requires larger memory 
and CPU time as a design grows in size6. Newer algorithms use 
“meshless” techniques requiring significantly less memory and CPU 
time, enabling entire structures to be analyzed while preserving 
accuracy. This is especially critical for 2.5/3D packaging structures. 
If vias are used, developers will maximize via usage within the design 
to maximize the benefits including power reduction, performance 
improvement, area requirements and even overall product costs. As 
mentioned above, accurate analysis is not one via at a time, but ALL 
of them and their interactions at one time.

Fast Creation and Analysis 
Fast creation and analysis allows users to quickly identify key 
manufacturing and/or physical implementation details that meet 
their specific design’s requirements. Each design will have unique 
physical implementation and signaling that must be analyzed. These 
constraints might require different implementation scenarios to be 
analyzed to determine allowable trade-offs.

Support Various Analyses
PathFinding is about finding viable alternatives. A pathfinder that is 
relegated to one analysis is less valuable than a pathfinder that can 
be used in many ways. As an example, process tuning (also called 

technology tuning) can be one aspect of PathFinding. A manufacturer 
may want to perform PathFinding to help optimize their process for 
mechanical, thermal and electrical, focusing primarily on process 
parameters they will use in their “process cook book”. The same 
pathfinder could also be used by a design team to help identify an 
optimal placement of design structures (i.e. vias) while holding 
various process parameters constant. A design team that can vary 
both process and design variables has the ultimate flexibility, but 
requires more analysis. More types of analysis supported allow a 
wider solution space to be explored for an optimum solution meeting 
cost, area, performance and power metrics. 

Let us look at a short example of a 16 through-silicon via (TSV) 
arrayed structure (see Figure 1) related to signal integrity; a vital aspect 
to a structure’s performance. A comparison is performed between 
a regular (Figure 1a) and a custom (Figure 1b) via pitched design. 
Besides the via array layout, the user also defines other parameters 
for analysis (Fig 1c). The analysis will be performed on a full wave 
electromagnetic (EM) solver for accuracy.

Figure 1: (a) TSV 4x4 array, (b) custom pitch, (c) parameters used 
for analysis.

(a) (b) (c)
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Five variations were created and analyzed with various via 
dimensions and pitches. Other manufacturing variables could also 
have been defined for a specific process but were held constant. Figure 
2a shows how insertion loss (IL) varies for each test structure. IL 
measures the signal’s degradation through the via. The smaller the IL, 
the better the performance will be. In this case the best is the 25um 
pitch, 15um tall, 2.5um diameter while the worst is 25um pitch, 
60um tall and 2.5um diameter. Comparing the five structures against 
each other for IL, at 4GHz, there is a 3x degradation variation and it 
continues to widen as the frequency reaches 100GHz. Depending on 
the application and signaling required, any of these variations might 
meet the requirements. The variation chosen would both meet the 
requirements and be lowest in overall costs. 

Figure 2b shows the best and worst near end cross talk (NEXT) 
for the structures shown in Figure 1. The NEXT analysis shows how 
much interference (noise) is transferred between a pair of vias. The 
location of each via and the physical distance from other vias will 
reflect different NEXT responses for each pair of vias. Vias separated 
by larger distances will reflect less cross talk between them; closer vias 
will have larger cross talk. From Figures 2b, variation is widest for 
the custom version. Some of the Custom NEXT responses are worse 
than the standard configuration, but a few are better isolated. The 
developer must determine whether either will satisfy the goals of this 
specific design. If both could satisfy the requirements, the developer 
can choose the least costly option. 

See Path Finding page 25
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Since the beginning of time, innovation has been improving and 
changing the way we live. The inventors and pioneers in the 
semiconductor industry are working harder than ever to ensure 

the pace of innovation keeps up with the demands of its global end 
users. While it’s never easy to predict the future, we can effectively 
uncover new opportunities and forecast innovations coming in the next 
ten to 20 years by paying attention to the following global megatrends:

Ubiquitous Connectivity

Staying connected anytime, anywhere, from any device at desired 
speeds is nearly a reality. But making it seamless, linked and synched 
across multiple devices and continents will truly revolutionize 
communications.

The Internet of Things

Future devices will have embedded sensors and actuators linked to 
the Internet and will communicate with us all the time, in each of the 
environments where we live, work and play. 

Augmented Reality

Originally focused on military, industrial and medical applications, 
adding interactive information to real objects and places is becoming 
popular in commercial and entertainment spheres, and spreading to 
personal devices. 

Cloud Computing 

Essentially, an easily accessible, shared pool of configurable 
computing resources delivered over a network; cloud computing is 
becoming ever more critical, not only to corporate IT strategies but 
also to personal data and media gathering, storage and sharing.

Mobile Convergence

Growing consumer demand is driving the blending of voice, data 
and media communications capabilities into a single, logical set of 
services on mobile devices.

Bringing these trends to reality depends on semiconductor 
foundries’ ability to meet product requirements and to make 
tradeoffs where requirements conflict. For example, to deliver 
the expected experience, mobile convergence requires high-speed 
Internet connectivity, seamless integration of sensors, hardware and 
software components, extended battery life and small, “shirt-pocket” 
form factors. Cloud computing necessitates very short latency, high 
throughput and acceptable performance per watt, per dollar. 

In a perfect world, these challenges could be dealt with serially, but 
the reality is that they must all be addressed at the same time. Clearly, 
there will be competing priorities for resources and capabilities, so 
making the right tradeoffs will be key to our industry’s future success.

The Foundry Role
Semiconductor foundries must continuously push the technology 

envelope. With 28nm technology successfully up and running and 
the 20nm and smaller nodes on the horizon, the role of the design 
ecosystem cannot be overestimated. Customers need to be able to 
bring their innovations to market through a comprehensive ecosystem 
that comprises both design enablement and design productization.

Design enablement takes customers’ products from roadmap to 
tape-out, and design productization takes them the rest of the way, 
from GDS to product launch. Key steps in the design enablement 
phase are process definition, electronic design automation (EDA) 
enablement, intellectual property (IP) enablement and test chip 
validation. Key steps in the design productization phase are design 
service, mask making/OPC, wafer fabrication and backend service.

For an ecosystem to thrive and innovate, it needs to demonstrate 
the traits that benefit all of its members (see Figure 1).

Figure 1: Traits of an Ecosystem

Traits of an Ecosystem for Innovation

Offers the best return on investment for all parties

Early availability, enabling customers to capture product market windows

Complete solution coverage so customers don’t have to look elsewhere to fill missing pieces 

Cost effective for everyone to be part of the ecosystem

High quality standards, inspiring confidence in using the offering

Overcomes barriers of process, design and manufacturing so the industry benefits from full 
technology advancement

The Open Innovation Platform (OIP) Ecosystem is an example of 
such an ecosystem. It brings together customers, the foundry, the EDA 
industry and IP services, along with test, assembly and packaging firms 
to enable close, early collaboration among all parties. Its sole focus is to 
speed innovation, improve design productivity and reduce waste.

The IP portfolio includes more than 5,000 IP macros/libraries 
from over 40 IP suppliers. These cross process technologies, as well as 
state-of-the-art standard cell techniques for process-optimized library 
portfolios. All libraries and IP are rated according to the foundry’s 
own stringent quality standards. 

Strategically, there are two main phases in preparing an ecosystem 
for a new process: the definition phase and development phase. 
During the definition phase, the foundry engages with design 
partners on design rule optimization, device definition, optimization 
of power, performance and area (PPA) and the creation of a test 
vehicle plan. With its IP partners, PPA targets, roadmaps and silicon 
validation plans are aligned, and with EDA partners, the foundry 
defines solutions, identifies tool enhancements and establishes 
accuracy metrics. These activities optimize technology and design, in 
that technology is tuned for design needs, and design is modified to 
take full advantage of the technology.

Next comes the ecosystem development phase, which orchestrates 
enablement activities so technology and design are ready at the 
same time. To achieve this goal, design kits, reference foundation 
IP and design guidelines are provided to design partners. EDA and 

Design Ecosystems Unleash Innovation

Tom Quan, Deputy Director, Design Infrastructure Marketing Division, TSMC
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Redpine Signals is a semiconductor and 
wireless system solutions company offering 
leading products and technology for M2M 
communications, mobile communications 
and networking. Established in 2001 with 
headquarters in San Jose, CA, Redpine has 
a development center in Hyderabad, India 
and a worldwide network of distributors 
and representatives supporting over 2,000 
customers building electronic systems for a 
variety of markets. 

Redpine has been a pioneering developer 
of wireless technology since 2001 and created 
many of the industry’s first products for 
mobile, networking and M2M markets, 
including IEEE 802.11abgn system-on-
chips (SOCs) and certified wireless modules 
products. Redpine was the first in the industry 
to offer single stream 802.11n chipset for hand-
held devices, the first single-chip simultaneous 
dual-band 802.11n and 11ac technology, 
and in 2013, the first to offer an ideal device 
for universal M2M communications – the 
RS9113 M2MCombo™ chip integrating dual-

band 802.11n Wi-Fi, ZigBee and dual-mode 
BT 4.0 wireless connectivity. Redpine focuses 
strongly on innovation, and its technology 
differentiations are backed by over 45 awarded 
patents in OFDM and MIMO wireless, low 
power technology, wireless systems and multi-
thread processor architecture. 

The company’s offerings fall in two major 
vertical lines:
•	 Chipsets	 and	 multi-protocol	 wireless	

technology for next generation SOC 
integration and standalone wireless subsystems 
for mobile, networking and M2M markets

•	 Self-contained	 and	 certified	 modules	 and	
M2M systems for the “Internet of Things” 
market that includes industrial, medical, 
automotive, connected home, smart 
energy, building automation and real-time 
locationing (RTLS). ▪

“Redpine rejoined GSA to participate in and 
contribute to GSA’s initiatives to unify the global 
semiconductor ecosystem and to drive the future of 
technology.” 

– Venkat Mattela – Chairman and CEO

Venkat Mattela – Chairman and CEO
Kalpana Atluri – President
Mallik Reddy – Senior Executive VP
Terry M. Leeder – GM and Senior 

VP, Chipset Business Unit
Dhiraj Sogani – GM and Senior 

VP, Systems Business Unit
Narasimhan Venkatesh – Senior 

VP, Advanced Technologies
Chandrasekhar Abburi – Senior 

VP, Systems and Software
Ramesh Duvvuru – VP, Engineering
Kenneth P. Lisiak – VP, Operations

2107 North First Street, Suite 680
San Jose, California 95131-2019
(T) 408-748-3385
(W) www.redpinesignals.com

Private Showing

Design Ecosystems continued from page 9

IP partners receive enablement kits tailored to their needs, which 
include pre-silicon certification and silicon validation for IP partners, 
and tool feature development and certification for EDA partners.

Process design kits (PDKs) are also made available for custom digital, 
analog and mixed-signal/radio frequency (RF) designs. PDKs consist of 
symbols for each device that are linked to the device model and layout, 
and cover the entire design flow, from schematic entry, simulation, layout 
and layout check to post-layout simulation. They cover logic CMOS, 
silicon germanium (SiGe), high-voltage and CMOS image sensors, 
encompassing technologies from 0.6μm to 20nm. 

Finally, the foundry offers reference flows to help customers quickly 
ramp up new technology offerings. Reference flows are open (based 
industry standards), provide connected platforms and are scalable to 
the size and complexity of multicore systems-on-chip (SOCs). 

Next Steps
The ecosystem fosters a strong symbiotic relationship between the 
foundry and its partners to jointly serve their customers. Compared 
with the vertically integrated model, the OIP ecosystem – currently 
the largest semiconductor ecosystem in the world, representing a 
$1.5 billion annual investment by ecosystem partners – allows its 
constituents to play to their strengths, help business growth and 
provide ample innovation opportunities.

So, what needs to be done in order to accelerate these accomplishments?

 ▪ The ecosystem needs a driver to make sure it is consistently 
providing key products, services and technology. With its 
resources and focus, the foundry is ideally suited to play that role.

 ▪ All ecosystem members must create differentiation and value 
through innovation. At the same time, it’s essential to avoid 
redundancies and reduce waste, which means the members 
need to work collaboratively and synergistically. 

 ▪ It’s absolutely key that the foundry never compete with its 
customers. This is the only way that the ecosystem can continue 
to enable and optimize innovative new technologies that drive 
implementation of new process nodes. ▪
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“Last year, for the first time, spending by Apple and Google on 
patent lawsuits and unusually big-dollar patent purchases exceeded 
spending on research and development of new products.” – New 
York Times, October 8, 2012

Introduction

Patents have become the most important way of protecting 
competitive advantage gained through research and innovation 
in many industries. The recent surge in spending on patent 

purchases and lawsuits by Apple and Google brings the semiconductor 
industry patent situation into focus. Although this industry is not as 
reliant on key patents as some other areas such as pharmaceuticals, 
there has been a steady rise in patents filed by semiconductor 
companies throughout the history of the industry. In more recent 
years, semiconductors, electronics and telecommunications related 
patents have been in the news due to lawsuits and transactions 
involving billions of dollars in damages or valuations. In this article, 
we take a look at the semiconductor industry and trends in patents 
that will influence the course of the industry in the next decade.

Current Trends in Semiconductor Patents
Patents in the semiconductor industry typically involve innovations 
in circuit design, semiconductor manufacturing and applications 
of semiconductor products. Over the last 10 years, a study of 
patents by the largest companies in the three major semiconductor 
segments: Fabless - Qualcomm, Integrated Device Manufacturers 
(IDM) – Intel and Foundry – Taiwan Semiconductor Manufacturing 
Company (TSMC) shows an overall rise in the average number of 
annual patents granted. These companies represent a small portion 
of all semiconductor patents, but are useful benchmarks due to their 
large size, steady revenues and steady fraction spent in research and 
development (R&D).

Figure 1: Average Number of Annual U.S. Patents Awarded to 
Three of the Largest Semiconductor Firms

700

720

740

760

780

800

820

840

860

880

2002-2006 2007-2011

Average Annual U.S. Patents Awarded to
Qualcomm (Fabless), Intel (IDM) and TSMC (Foundry)

Drivers of Higher Patent Activity
The increase in patent activity has numerous causes. First, is the 
enforcement of rights gained through patents. Litigation has always 
been a part of the industry – it has been estimated that four percent 
of semiconductor design patents are enforced1. Enforcement actions, 
while often settled out of court, have hugely incentivized companies 
to increase the number of patents they hold, because patents become 
bargaining chips in counter claims brought by alleged patent 
infringers. R&D organizations have increasingly been encouraged to 
patent innovations to increase companies’ patent stockpiles.

Patents also play a role in technology standards (such as USB, 
WiFi, etc.) that allow interoperability between devices and services. 
Industry standards that are created by major industry players allow 
large patent holders more influence in framing the standards, which 
creates another incentive for companies to file numerous patents in 
areas where they desire the most influence.

Start-up ventures are motivated to file patents to signal their 
R&D strength, and to attract investors and employees. Even 
large firms have found that patents are a financial asset that 
can be a source of revenues. Notable semiconductor companies 
such as ARM and Rambus that license technologies rather than 
manufacture them themselves, rely on patents to protect their 
R&D investment.

Finally, there are firms whose only assets are patents, and their 
business strategy consists of revenues from licensing. Due to a high 
propensity for legal action without intention to manufacture and 
market the patented innovations, these firms have come to be known 
as patent trolls.

Trends in Semiconductor Patents
There is a marked difference in the types of patents issued to 
semiconductor firms, depending on their role in the value chain. 
Using US patents with the keywords “semiconductor” and “circuit” 
in the abstract as loose proxies for fab and design patents, and 
studying the patents awarded to the three large firms in 2011 reveals 
an interesting pattern. Qualcomm, a large fabless firm has a very 
low “semiconductor” to “circuit” patent ratio (less than 10 percent), 
with the situation reversed in the case of Taiwan Semiconductor 
Manufacturing Company (TSMC, a foundry), which has a ratio 
just less than 200 percent. Intel (an IDM) sits in between these 
two extremes, with comparable but fewer circuit patents than 
semiconductor patents.

Patents in the Semiconductor Industry: A 
Strategy Perspective

Sanjay Krishnan, Senior Management Consultant, Keystone Strategy
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Figure 2: Ratio of Number of 2011 U.S. Patents Awarded with 
“Semiconductor” in Abstract to Patents with “Circuit” in Abstract
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The keywords study also reveals a trend that points to shifting 
emphasis in R&D focus. We find that the leading IDMs, Intel and 
Samsung, have both increased their ratio of manufacturing related 
patents, relative to circuit design related patents since 2002. For 
Intel, this ratio has sharply increased between 2009 and 2011. 
Heavy investments in driving Moore’s Law rate of improvement in 
manufacturing have undoubtedly driven much of this increase for 
both companies.

Figure 3: Ratio of Number of U.S. Patents Awarded with 
“Semiconductor” in Abstract to Patents with “Circuit” in Abstract
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The inherent difference between the ratios of Intel and Samsung 
Electronics has to do with a combination of factors. First is that part 
of Samsung’s semiconductor R&D is related to the common platform 
with IBM, where patents are a way of marking a clear boundary 
between in-house R&D and common platform R&D. Secondly, as 
a foundry provider, Samsung also competes with TSMC and needs 
to be able to establish innovations that were first developed in its 
fabs. These concerns are faced less by Intel, whose fab innovations are 
somewhat less linked to the rest of the ecosystem.

Patent Valuation
Valuation of patents has become important due to the financial 
impact of companies’ patent portfolios. In cases involving litigation, 
assessing damages due to patent infringement becomes an important 
part of negotiations. In mergers and acquisition (M&A) transactions, 
patents are a part of the intangible assets in the sale. Licensing patents 
is another way of realizing the value of R&D invested by companies 
who might not be able, or willing to produce and market the 
innovations that they have developed. Patents have also been used as 
collateral to secure loans for companies that are in need of financing.

There are several common patent valuation techniques, most of 

which estimate the potential cash flow that accrues to the patent 
owner through commercialization of the innovation or licensing to 
another person or entity who can similarly exploit the innovation. 
Less well understood are the risks associated with patents. Key risk 
factors that come into play for semiconductor patents are:

 ▪ Obsolescence due to technology changes and advancements.

 ▪ Standards wars where the losing set of standards (and patents) 
become economically insignificant. It should also be noted that 
winning standards organizations usually require members to 
contribute relevant patents and agree to royalty-free licensing 
terms as conditions of membership. However, there is still value 
in developing these patents, as pointed out earlier in this article.

 ▪ Patent invalidation due to discovery of similar techniques that 
pre-dated the patent. In litigation, parties often search for and 
find prior art that invalidates their competitors’ patents. For 
instance, in the recent and news-making Apple v. Samsung 
smartphone case, a key Apple “pinch-to-zoom” patent has been 
declared invalid by the patent office upon review.

Future of Patents in the Semiconductor Industry
Patents will continue to play an increasing role in the semiconductor 
and electronics industry. Four key trends that will help sustain this 
are detailed below:

 ▪ Capital expenditure in leading node fabs exceed $5 billion and 
are related to implementing patented techniques developed 
in fab R&D in standalone fabs, as well as consortia such as 
IBM and the Common Platform. These competitive dynamics 
have whittled down players capable of such investments, and 
intensified the share of the winner’s market power. Patents can 
become an integral part of an increasing high stakes game in 
this situation.

 ▪ With the slowing down of Moore’s law, the design and 
refresh cycle of semiconductor products will slow down. 
Correspondingly, the expected life of patented technologies will 
increase all along the value chain, in semiconductor fab, circuit 
and system design. This will allow the patenting of techniques 
that were previously considered too rapidly evolving to patent.

 ▪ Cash rich companies like Google and Apple have become major 
players in hardware patents – including circuit design – which 
were previously the domain of semiconductor companies. 
The entry of such companies with the ability and willingness 
to purchase patent portfolios will affect the ecosystem by 
increasing the incentives to produce patents that are attractive 
to such consumer technology companies.

 ▪ Semiconductor companies are increasing their ability to offer 
system design solutions to their customers, which will increase 
their interest in offering patented solutions that can be used to 
keep competing offerings out of reach. If this trend continues, 
we can expect more application specific system and software 
patents coming from semiconductor companies.

In addition, there are a few trends in the U.S. patent system that 
are worth noting:

 ▪ Parts of the Leahy-Smith America Invents Act (AIA) will go 
into effect in 2013, changing the “first to invent” system to a 
“first to file” system. This will create obvious incentives to file 
patents to exclude competitors by filing first.

See Patents page 26
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Traditionally, foundries perform process qualifications 
and process monitoring; and their customers do product 
qualifications and product monitoring. This arrangement has 

worked well since the inception of the foundry concept, though 
changes in technology are beginning to challenge this arrangement.

Reliability Risk and Atomic Scale Defects
Reliability risk comes from two primary sources: defects and 
wearout. “Defects” are mistakes in the construction of the die that 
limit the lifetime of that die. Classically these “defects” were caused 
by particles or handling issues (scratches). “Wearout” is caused by 
the limitations of the materials used in the product, and impact all 
devices produced.

The foundry traditionally performs wearout tests using small area 
scribe lane test structures. The “defect” measurement requires large 
area test structures, as they must detect what we hope are infrequent 
defects. Large area test structures would be expensive, so defect 
densities are generally monitored using product die. Historically, 
the defect distribution has been monitored by the foundry using the 
product yield. When reliability defects were caused by particles and 
scratches, this was sufficient. Reliability failures tended to be the tail 
of the “yield” failure distribution. Most particles and scratches were 
large enough to cause the catastrophic failure of the product. Only 
a few were small enough to allow the product to pass the initial test, 
then fail early. Unfortunately, we are now beginning to see atomic 
scale defects. 

Atomic scale defects are extra atoms or missing atoms. When 
semiconductor dimensions were large, the transistors could tolerate 
some variation with little change in the overall strength of the 
material. When the gate oxide was hundreds of monolayers thick, a 
few missing atoms would not be missed, but when the gate dielectric 
is as little as three monolayers thick, each atom is important1 (Figure 
1). These missing atoms do not generally cause the catastrophic 
failure of the device, but can cause early reliability failures. These 
“defects” are random in occurrence but are no longer associated with 
a larger distribution of catastrophic “Yield” failures. Thus, the yield is 
not correlated with atomic scale reliability “defects”.

Figure 1: TEM Lattice Image of Intel 22nm FinFET

The two charts below show the impact of this change. The charts 
do not show data from an actual process, but hypothetical trends 
exhibited by a combination of defects, one which correlates with 
yield fallout; and one, atomic scale, which does not correlate with 
yield. In 0.25um and older technology, the failure rate dropped as 
the yield increased, eventually reaching the point where the failure 
rate was at the resolution of the measurement (most are zero failure 
data at the right end of the chart). At the 28nm node, where atomic 
scale defects begin to be seen, the failure rate initially decreases as 
the yield increases, and particle induced defects are removed. Beyond 
a certain point (about work week 13 on Figure 3), this correlation 
with the yield departs, and the lifetime is limited by the atomic scale 
defects, not by particles and scratches. A trend for increasing atomic 
scale defects is seen at the end that is not reflected in any yield loss. 
The yield is no longer a good monitor of the reliability defect density. 
The yield stays constant, even when the atomic scale defect density 
may be increasing.

Rethinking the Fabless/Foundry Model: 
Atomic Scale Defects and Reliability 

Assurance

Timothy Turner, College of Nanoscale Science and Engineering
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Figure 2: Reliability Infant Mortality Correlated with Yield in 
Historic Technology
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Figure 3: Yield and Infant Mortality Failures may not be 
Correlated Where Atomic Scale Defects Become Significant.
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The foundry customers will generally do some product life testing 
or burn-in. These are true reliability tests of the product and could 
monitor atomic scale defects, but the sample size is designed to detect 
design issues (where all devices will fail early), rather than random 
defect rates. Generally these are taken in batches of 100 and usually 
return zero failures when there are no design issues. We all like to 
see zero failures, but for random defects this simply means that the 
measurement has insufficient resolution. The industry typically has to 
guarantee 10 to 100 FIT defect levels. A defect population resulting in 
a failure rate as high as 10,000 FITs could pass 100 samples for 1,000 
hours with zero failures most of the time. Thus the divergence of the 
yield and reliability defect populations uncovers a significant source of 
risk for the semiconductor industry. The typical reliability monitoring 
programs, which have worked for the past 30 years, are no longer 
sufficient to effectively monitor the atomic scale defect density.

Reliability Assurance
The ability to detect changes in the atomic scale defect density is 
essential for reliability assurance of advanced technology. If a 
program exists that is able to track changes in the atomic defect rate 
and includes changes to the process, maintenance schedules, material 
suppliers or other potential issues, then the foundry can drive steady 
reliability improvement. Without this feedback, the foundry process 
will slowly degrade to the high failure rates that can be detected by the 
small sample size used for product monitoring. When a problem is 
finally flagged, there will be no one problem that caused the failures. 
The cumulative effect of many problems will finally make the noticed 
effect. This will make troubleshooting a nightmare.

The cost of reliability assurance is proportional to the sample 
size. The sample size required to detect conformance with a 10 FIT 
failure goal with a 70 percent probability is about 200,000 devices. 
This would imply an increase in the reliability monitoring budget of 
about 200X compared to the typical 100 piece sample size. There 
would be 200 times as many samples tested and 200 times as much 
failure analysis. A company with a reliability budget of say $1 million 
would have to support a $200 million budget to adequately monitor 
the risk from atomic scale defects on advanced technology.

The simple answer is that the feedback needs to be foundry based, 
not product based. If the data from multiple companies and multiple 
products could be combined, then the existing monitoring programs 
for multiple products and companies could be combined to provide 
this necessary feedback to each foundry without added expense. 
Each company would continue its existing monitoring program but 
contribute the normalized data to a central data base where the data 
could be combined and true defect density information extracted. 
This combined data could be provided to the foundry to guide its 
process monitoring and process improvement programs.

Clearly, such a plan could provide the necessary feedback with 
very little added cost. Unfortunately, there are two issues that might 
prevent such a program.

The first is the proprietary nature of reliability test results. While 
the intention of combining data is to monitor a shared foundry, the 
data would also reveal companies with design issues that might limit 
the reliability of their product. While every company would certainly 
like to know if they have a design issue, no company wants to alert 
their competitors of such an issue. 

The solution to this problem is a simple statistical operation. 
The data from each product would be subjected to a test for 
convergence of mean. If the data from one product was statistically 
undistinguishable from other data, then all the data could be added 
in the general summary. All of the contributors to this data will likely 
see the same defect density so no company’s defect density is better or 
worse than any others. If the data from one product could be shown 
to be unlikely to come from a sample with the same mean, then the 
data should not be combined. The data reported would be only the 
main population. The mean and the sigma for the main population 
would be reported to every contributing company. Each company 
would know the main population data and their own data. If their 
data was significantly different from the rest of the data, they would 
know, but no one else would know if any data was excluded from the 
data summary or not. Thus each company would be alerted if they 
had a design issue, but none of their competitors would know. At the 
same time, the foundry would receive only the true foundry limited 
defect density, uncontaminated by design issues.

Each foundry also has a proprietary interest in this data. While 
the foundry needs this data to guide steady reliability improvement, 
they would not like prospective customers to use this data as foundry 
selection criteria. From the foundry’s perspective, the data was taken 
using tests and test techniques neither checked nor approved by the 
foundry. You can understand why a foundry might be reluctant to 
risk their multi-billion dollar investment on data taken by unknown 
entities. Still, the foundry needs this data. Without an economical 
feedback source, they will gradually become unable to compete 
with other foundries that might have such data to drive steady 
reliability improvement. The compromise seems to be to make the 
data proprietary to companies that contribute to the data collection. 
These companies must be existing customers of the foundry with a 

See Rethinking page 26



16

Russell ellwangeR
CeO, TowerJazz

IC Insights recently reported that the process technology gap between the “big four” and the rest of 
the pure play foundry industry has widened, and that TowerJazz was one of the few of “the rest” 
that will manufacture ICs at 90nm or below in 2012. In my interview with Russell Ellwanger, 
CEO, TowerJazz, we discussed how TowerJazz has been able to offer leading-edge process 
technologies without the big budgets of “the big four”; Israel’s entrepreneurial culture; TowerJazz’s 
recent expansion into Japan; and much more. 

— Jodi Shelton, President, GSA

Q: TowerJazz has established 
innovation, and specifically 
technological innovation, as part of 
its business culture. Tell us why you 
believe technological innovation is 
the engine for a business’ growth and 
competitive edge. What technological 
innovations at TowerJazz are allowing 
your customers to drive innovation in 
their designs?

A: If innovation is simply restricted 
to technological innovation, it is 
insufficient. Innovation has to drive 
through all activities, through all 
levels of the company, and then 
technological innovation can really 
take root. You have to be very 
creative, very willing to change most 
aspects of a company and especially 
business models, and if you can do 
that, then technological innovation 
becomes real. The way that we as 
a foundry drive innovation in the 
company is by aligning business 
units to areas that we think we can 
add value to. We do this by being 
able to manufacture nodes that are 
not very high cost of capital and 
then, by innovating within the 
silicon, we can bring out solutions 
that are of value to our customers. 
In this way we manage to attract and 
become partners with customers that 
are leaders within their field.

Our innovation, then, is really 
driven to build trust with a customer 
company and allow them to open up 
to us on their multi-generation road 
map. We can then work on solutions 
from a processing standpoint on 
platform development that gives 
them advantage on time to market. 
By working with us in this way, at 
the time that the next generation 
platform is required, the intellectual 
property (IP) blocks are already 
proven within our flow. This is how 

we focus on innovation. There are 
really two major blocks: first, trying 
to identify those areas where we 
believe that there is still a lot of room 
to have innovation within the silicon, 
and not by pure technological nodal 
shrinkage, and then by developing 
and bringing in the technical talent 
to drive innovation in those areas. 
We align with our lead customers in 
specific areas in order to know what 
their roadmap requirements are and, 
before the need arises, to have the 
building blocks available.

Q: IC Insights recently reported that 
the process technology gap between the 
“big four” and the rest of the pure play 
foundry industry has widened, and 
that TowerJazz was one of the few of 
“the rest” that will manufacture ICs 
at 90nm or below in 2012. How has 
TowerJazz been able to offer leading-
edge process technologies without the 
big budgets of “the big four”?

A: We focus on the analog space. 
Many of the products that we’re 
driving require high voltages 
that cannot be run at deep sub-
micron lithographic nodes. First we 
understand what technologies need 
further development in the 0.18um, 
0.16um, 0.15um, 0.13um, or even at 
larger dimensions, like 0.35um if you 
are looking at 700 volt platforms. By 
understanding those areas and then 
developing capabilities, we are able 
to create solutions for our customers 
while aligning with their needs: this 
is where we add value and where we 
will continue to add value. So the 
key for us has been trying to define 
ourselves as driving excellence in 
analog technologies, rather than 
having a focus on technology node 
digital activity.

Q: Israel is known as the “start-up 

nation,” having the most technology 
start-ups per capita worldwide, 
according to Bloomberg. Where do 
you believe Israel’s entrepreneurial 
culture stemmed from? Why have other 
countries been unable to duplicate it?

A: A big part of the inventiveness of 
the Israeli culture deals with Israeli 
education, and the fact that it’s fully 
acceptable to question authority. A 
student in school will move more 
quickly in the eyes of the teacher 
and of the professor if the teacher 
is questioned, if the professor is 
challenged. In many instances, 
if a student doesn’t challenge the 
professor, their academic career will 
not go as well as those that do. 

In the U.S., that isn’t the case. 
Challenging professors is not readily 
acceptable but still can be done in 
some instances; but if you go into 
other regions, mainly in Asia, for 
a student to challenge a professor 
is absolutely unacceptable. So the 
fostering of a culture that everything 
is open to be questioned, that no 
rule necessarily needs to be followed, 
that you can put everything on the 
table and question everyone and 
everything, that drives for extremely 
good creative minds.

It deals within a company as well. 
In the U.S., it’s very easy to leave a 
meeting believing that you’re really 
brilliant, because every idea that 
you said, people just shook their 
head yes. Very few people, if you’re 
the person in charge, will say, “Boy, 
you don’t know what you’re talking 
about.” My first interaction in Israel 
actually wasn’t with TowerJazz, and 
I won’t give the specific instances. I 
was called by a customer my second 
day there, and the customer was 
complaining about a 300mm tool 
that had shipped that just wasn’t 

Industry Reflections

See TowerJazz page 27
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Steve Longoria
SvP WW Business Development, Soitec

Today’s semiconductor industry is moving through several challenging transitions. With traditional 
CMOS reaching the end of life as demonstrated by the struggles to ramp 28nm in high yields and 
the unattractiveness of 20nm’s specifications and costs, the entire semiconductor industry is looking to 
fully depleted transistor structures as the path forward. In my interview with Steve Longoria, SVP 
WW Business Development, Soitec, we discussed what this means for the semiconductor industry; 
how Soitec is preparing for this transition; the cost impact this will have on many companies, and 
much more. 

— Jodi Shelton, President, GSA

Q: Soitec is a world leader in 
generating and manufacturing 
revolutionary semiconductor materials 
for electronic and energy industries, 
and is working actively to propose 
new ways to further boost transistor 
performance, both silicon-based and 
with new materials. Tell us about some 
of your most recent product and service 
introductions for the semiconductor 
industry and which offering you’re the 
most excited about.

A: In 2012 we introduced a 
comprehensive product roadmap 
centered on fully depleted (FD) 
silicon technology starting at 28nm 
and extending down to the 10nm 
node. FD, whether three-dimensional 
(finFET) or planar (FD silicon-
on-insulator (SOI)), is the solution 
identified by the industry to continue 
packing more and more performance 
into silicon chips for a compelling 
user experience. Soitec’s FD product 
lines enable the most efficient 
implementation of fully depleted 
technology, allowing semiconductor 
manufacturers to deliver competitive 
products quicker and more affordably 
than alternative paths. For the mobile 
market, this will result in innovative 
consumer devices that offer new user 
experiences such as augmented reality 
while requiring fewer battery charges. 
With this new product offering, the 
entire semiconductor ecosystem 
has the means to accelerate the 
development and lower the cost of 
the high-performance and low-power 
processors that will drive future 
generations of mobile and consumer 
electronics. We are working with our 
partners to make this technology 
widely available to support industry 
demand.

The main challenge faced by the 
semiconductor industry today with 

conventional silicon technology is 
a disappointing cost-benefit ratio, 
with limited gains in performance, 
power consumption and cost per 
transistor, despite increasingly high 
development costs. Because of 
these pressures, the semiconductor 
industry requires fully depleted 
solutions, and Soitec’s FD products 
– which pre-integrate critical 
characteristics of the FD transistors 
– give chipmakers the means to 
move to FD. With a comprehensive 
offer addressing both planar FD SOI 
and finFETs on SOI, Soitec’s FD 
products efficiently enable greater 
cost optimization, performance 
and scalability for next-generation 
processor platforms.

Q: Soitec’s SOI wafers cover 
the full range of applications for 
microelectronics markets. Your Smart 
Cut™ wafer manufacturing technology 
gives the flexibility to tailor SOI 
substrates to meet the most demanding 
design specifications. Describe the 
benefits of this technology offering.

A: Smart Cut, today the industry 
standard, was invented by Soitec to 
enable engineered wafer solutions. 
Smart Cut technology’s revolutionary 
wafer bonding and layer splitting 
processes makes it possible to transfer 
a thin layer of crystalline material 
from a donor substrate to another 
substrate, overcoming physical 
limitations and changing the face of 
the substrate industry.

Most of today’s industry-
leading SOI wafers destined for 
chip manufacturing are made by 
wafer suppliers using the Smart Cut 
technology. This technology is also 
behind the development of new 
families of standard and custom 
engineered wafers.

The Smart Cut technology can 
make use of both implantation of 
light ions and wafer bonding to 
define and transfer ultra-thin single-
crystal layers from one substrate 
to another. It works like an atomic 
scalpel, and allows active layers to 
be managed independently from the 
supporting mechanical substrate.

The Smart Cut technology, in 
combination with other substrate 
materials and technologies 
in the Soitec portfolio, also 
provides manufacturers with new 
opportunities for innovation and 
differentiation in growing and 
emerging fields like 3D applications, 
LEDs, photonics, display panels and 
solar cells.

Q: It has become very difficult to 
effectively shrink traditional bulk 
planar transistors below 20nm due to 
physical effects that become dominant 
in very short conduction channels. 
Moore’s Law won’t suddenly end, 
but it is slowing down. The question 
is: What’s next? New architectures 
include the three-dimensional finFET 
transistor and the fully depleted SOI 
transistor. Both solutions are technically 
viable; both have proven production 
level success and both have the backing 
of major semiconductor companies. 
Describe the differences and benefits of 
both technologies.

A: The semiconductor industry is 
moving from bulk CMOS to fully 
depleted transistors – this is THE key 
transition that is happening that will 
continue to enable us to return to 
scaling as bulk CMOS is approaching 
its last generations at 28nm / 20nm. 
Both finFETs and fully depleted 
planar are fully depleted structures 
and address the same basis challenges 
in transistor physics of the variability 

See Soitec page 29



18

Semiconductor and electronic component manufacturers are 
in a holding pattern. The mobile market segment seems a safe 
bet, but virtually every other market segment offers uncertainty 

or dire forecasts. Most manufacturers these days are in “wait and 
see” mode, fearful of big investments, and doing what they can to 
preserve cash and cut costs. However, forward-thinking companies 
are taking action now to improve business operations and will reap 
big rewards in the process. 

Many semiconductor executives come from either an engineering 
or a finance background. They have been conditioned by decades 
of experience to accept that future growth depends on innovation, 
and that profitability is driven almost exclusively by controlling costs. 
This explains why so much continues to be invested in research & 
development (R&D) and in supply chain optimization. While 
the former makes perfect sense – after all, without a continuous 
investment in innovation, a company would be abandoning its ability 
to shape its future – the latter makes less sense. Most companies have 
explored the fabless model and optimized their supply chain process 
and systems, reaching a point of diminishing returns. These same 
executives often view sales operations as tactical and are missing the 
opportunity to use this strategic lever.

Getting Better at Selling is Strategic
These dated concepts are now being challenged by smart companies 
that have begun exploring how to bring innovation, efficiency and an 
analytical approach to sales operations. Companies that have invested 
in process and system improvements to enhance direct sales, channel 
sales, pricing and marketing efficiency have measured as much as a 
four percent to five percent boost to top-line sales and gross margins. 
With such gains (and their direct impact on market capitalization) it 
has become imperative for semiconductor executives to explore how 
they can increase the yield from investments in sales and marketing. 
A recent report published by Gartner titled, “STMicroelectronics 
Optimizes Revenue and Lowers Total Cost of Ownership with New 
Solution,” examines STMicroelectronics’ journey and how they have 
successfully recouped millions of dollars rapidly through fast process 
changes and newer systems.

Is Now the Right Time? Yes!
In fact, it is hard to define a time that would not be right for such 
an initiative. There are companies that believe when things are going 
well there is no reason to bother with such an initiative, and when 
things are not going well investing in such initiatives is risky. Most 

of these companies rarely take any action and often find themselves 
trailing behind competitors. It is the thought leaders and innovators 
who realize that better sales processes, improved pricing and quoting 
tools, and better means of managing channel business in both good 
times and bad maximizes the value of existing business. In short, 
there is never a bad time to invest in sales and marketing process 
improvements.

OK, So How Do you Get Better at Selling 
Semiconductors?
There are many aspects that can impact a sales organization’s 
efficiency, from sales processes, value based selling, and key customer 
relationships to MBOs and compensation plans. However, these will 
vary from one company to the next and are heavily influenced by 
the type of products and end markets a company operates in. There 
are however some basic transactional and analytical process and tools 
that deliver ubiquitous value. Some companies tend to view these 
as a given and assume they do them well. This is where some of the 
biggest opportunities lie and can be achieved in a relatively short 
period of time.

Quoting Cycles

For companies that have commodity product lines there is a direct 
correlation between quote cycle time and the amount of business 
closed. The longer the cycle, the longer the opportunity for the 
customer to shop elsewhere and lose the business. Sounds simple – 
just do quotes faster. The reality is a bit more complex; quote cycle 
times are not just influenced by the individual efficiency. They are 
mostly affected by pricing complexity across different regions, 
volumes, market segmentations and contracted pricing to name a few 
variables. This is further complicated by the fact that 50 percent of all 
deals are done outside standard pricing guidelines leading to longer 
cycles required for deal analysis. In a case study, ON Semiconductor, 
claimed that increased quoting discipline and automation reduced 
quote cycles by 50 percent and increased quote-to-order conversion 
rates by 11 percent in the first 12 months without eroding average 
selling price (ASP). For a multi-billion dollar company this is a 
significant impact. 

Price Erosion Control

There are two types of pricing pressure: real and fake. Companies 
need to learn to systematically identify and control price erosion on a 
global scale. Real price pressure driven by a valid competitive solution 
or design targets cannot be avoided. However, price pressure driven 

Getting Better at Selling Semiconductors 
Best practices used as competitive differentiators 

can make the whole industry stronger

Chanan Greenberg, Senior Director, Corporate Marketing and Business Development, Model N
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by customers shopping across channels and regions, creating channel 
conflict and cross regional bidding wars, or poor discounting controls 
and maverick selling can all be controlled and significantly reduced 
with the right tools. Two independent surveys of the semiconductor 
market conducted by AMR Research (now part of Gartner) and by 
Accenture demonstrated these issues are costing companies as much 
as 2.5 percent in lost margin. A recent survey done by PwC also 
showed that only 27 percent of companies actually use a deal desk, 
which means these issues are rampant in the industry.

Contract Compliance

An AMR survey has shown that fewer than 50 percent of companies 
measure the actual performance of their contracts. Less than 20 
percent proactively measure it throughout the year. These results 
imply that the sales department is often blind to how much a 
customer is actually consuming and lack the data to do anything 
about it, and are not basing future contract negotiations on past 
performance. These usually mean that excessive discounts are offered 
against volume commitments that are never met.

Managing the Channel 

Effective design registration programs, fast quote cycles and improving 
the ease of doing business all contribute to more distributor mind 
share and more business. There are some business processes involving 
the channel that have a direct impact on margins. Poor processes 
around ship & debit and related credit claims, as well as inventory 
tracking and price protection can easily siphon away one percent to 
two percent in margins. These losses can be easily recouped with the 
right processes and tools in place.

Figure 1: Six companies (annual revenue listed under each bar) 
that have invested in improving their sales operations functions 

and their gross margin improvements over a five-year period
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Actionable Intelligence

Executives, sales leaders and channel managers have access to many 
business intelligence (BI) tools and can produce a wide variety of 
reports. However, the promise of BI is only partially fulfilled. Buying 
a BI tool is easy, investing in making the large number of reports 
that need to be consumed by different groups within the enterprise 
is harder. Moreover, managers are now saying “don’t show me more 
data, show me what to do”. A new category of tools is emerging 
translating data into business recommendations, allowing early 
adopters to gain a tangible time advantage in identifying issues and 
responding to business changes. As illustrated in Figure 1, companies 
that have invested in improving sales operations functions have reaped 
significant returns with measurable gross margin improvement year-
over-year.

Be Holistic or Fall in the Pit of Silo Despair
Think of your business as an end-to-end process running as a single 
continuum with each component impacting the others. Many 
companies have tools and solutions for many of the processes 
mentioned earlier. The key differentiation is having one holistic 
process. Gartner’s report on STMicroelectronics revealed that the 
manufacturer had 19 homegrown extensions bolted on to its SAP 
ERP system, each built as a separate silo. In the experience of the 
author of this article, this is not a unique situation. Companies are 
unable to manage pricing, quoting, contracts, debits, registrations, 
point of sale (POS) data, inventory, credit claims and price protection 
with traditional ERP and are forced to create various homegrown 
point solutions that are then bolted on to legacy systems. The 
problem is that each solution for quoting or design registrations is 
driven by requirements from different departments at different times, 
making it difficult and prohibitively expensive to try and integrate 
all the different systems. Therein lies the main problem. Design 
registrations can become quotes, those in turn can become a debit 
record against which POS data and credit claims will be posted. The 
ability to control pricing depends on the ability to connect all of these 
dots. Moreover, these homegrown solutions lack the sophistication 
and completeness of a packaged solution. Sales, channel and sales 
operations people have to interact with multiple systems, spending 
numerous hours trying to process a quote that requires deal analysis 
and customer analysis to determine the optimal price for a deal as an 
example. This reduces sales force efficiency and produces inconsistent 
performance levels.

A Competitive Advantage that Will Make the 
Industry Stronger
Packaged solutions designed specifically for semiconductor companies 
to address these specific processes exist and are rapidly being adopted 
by many market leaders. A growing number of companies in recent 
years, including Atmel, Avago, ON Semiconductor, Maxim, Marvell, 
PMC-Sierra, STMicroelectronics, Micron, IDT, Linear Technology, 
Microchip, NXP and FCi have adopted a more holistic and unified 
approach to managing the flow from design win through to pricing, 
quoting, contracting and channel management. In the past decade, 
these capabilities have been touted as the source for competitive 
differentiation. However, recently there have been voices claiming 
that the more companies adopt such solutions it will level the playing 
field and the competitive edge will be lost. This may in fact happen 
over the next five years. However, empowering all semiconductor 
companies to negotiate and enforce better contract terms, fiercely 
protect prices and conduct channel business more efficiently will 
invariably make the whole industry stronger and weaken some 
of the bargaining power wielded by contract manufacturers and 
distributors. ▪
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The evidence is clear: investment in privately held semiconductor 
companies has been on a steady decline for over a decade. 
Perhaps even more concerning, the number of U.S. based 

semiconductor start-ups receiving first round financing from venture 
capital firms (VCs) has dropped to near zero1. The cause of this 
trend is equally clear and well documented. In short, initial product 
development is too expensive, the time to tier one customer adoption 
is too long and investment returns have been too small to offset the 
combined cost and risk of these chip start-ups. In truth, VCs aren’t 
wed to any particular industry and they rightly flock to where the 
investment risk/return ratio is the most favorable. Unfortunately for 
the long-term health of the semiconductor industry, the investment 
exodus will not change without new thinking in the industry. The 
old model is dead, and new approaches will be needed if investment 
dollars are to return to the industry.

Figure 1: U.S. Semiconductor Companies Receiving Initial 
Funding
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The history of the semiconductor industry follows the trend of 
packing more and more technology into the same sized chip. We 
all know that this rate of technology development is exponential 
(Moore’s Law). Similarly, the rate of business model evolution must 
also accelerate to support the higher cost of the technology, while 
reducing the price of the chip. The general trend is to spread the 
costs of the technology development over a larger base of products. 
Vertically integrated semiconductor companies gave way to fabs 
supported by a semiconductor equipment and services industry, from 
dedicated fabs to foundries and from custom designs to intellectual 
property (IP) blocks. As costs and markets continue to reach new 
highs, the business model must continue to morph at an accelerated 
rate to raise the investment, manage the risk and distribute the 
rewards of the exponentially expanding technology. Capital Lite is 
a GSA working group assigned to facilitate this change, focusing on 
the “start-up” end of the business.

Balanced Risk
The “Balanced Risk” business model is one example. The Balanced 
Risk model is promoted by Silicon Ventures and seeks to more equally 
distribute the risks and rewards between the start-up entrepreneurs/
investors, and the eventual strategic acquirers of the start-up. The 
basic philosophy of the model is to more efficiently allocate start-up 
risks between the stakeholders (entrepreneurs/investors and strategic 
acquirers) according to what each party does best, and to increase 
the overall probability of success through close collaboration between 
the start-up and the eventual strategic acquirer. Initially, start-up 
investment capital will be provided by the “Silicon Ventures Fund” 
with funds raised from mid- to large-size companies within the 
semiconductor ecosystem that are interested in pursuing this model.

Balancing risks and close collaboration requires that there be a 
linkage between start-ups and strategic acquirers from the outset of 
the venture. The Balanced Risk strategy is to invest only in chip start-
ups that its fund investors (i.e. the strategic acquirers) are potentially 
interested in acquiring down the road. Each start-up will be paired 
one to one with a “sponsor” fund investor/strategic acquirer. Early 
collaboration between the parties will then help guide product/market 
definition, team building, IP selection, etc. The start-up is tasked 
with (and assumes the risk for) what start-ups do best—innovation 
and initial product development. For its “sponsorship” of the start-up, 
the strategic acquirer will be granted a right of first refusal or option 
to acquire the start-up for a time sufficient to complete the initial 
product. Assuming the start-up develops the product to agreed-upon 
specifications, the strategic investor then acquires the company at a 
modest valuation. This “early exit” for the start-up allows it to focus 
on what it does best, without wasting time and money on tasks where 
it is at a great disadvantage to the incumbents—namely, low cost 
manufacturing/test and tier one customer adoption and scaling.

The Capital Lite Resource Portal
Other new business plans include the sharing of investment, risk 
and rewards by partnering start-ups with traditional suppliers. For 
instance, an IP company may provide its IP at a reduced rate, or for 
free during the start-up phase, in return for shares in the company, or 
larger future payments once the product reaches the market.

A key part of this initiative is the Capital Lite Resource Portal, 
which brings together the entrepreneur and a variety of advisors 
and suppliers committed to supporting nascent start-ups working 
under the Cap Lite model. The portal is built on Xena—cloud-based 
technology from IPextreme that allows suppliers to manage their 
own section of the portal, listing their capabilities and offerings. The 
portal catalog is indexed by supplier name and by major category of 

Innovation Evolution in the Semiconductor 
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offerings. These categories currently include:

 ▪ Electronic Design Automation (EDA)

 ▪ IP

 ▪ Foundries

 ▪ Outsourced Semiconductor and Test services (OSAT)

 ▪ VCs and Strategic Investors

 ▪ Other Services (Legal, Financial, Sales, Procurement, etc.)

Figure 2: Capital Lite Resource Portal

Unlike a conventional Web site, the portal is a living, dynamic 
site where suppliers and entrepreneurs can interact with each other 
independently and privately. Upon agreeing to support the Cap Lite 
model, each supplier is given its own section of the portal that it 
manages, choosing which products it wants to offer to the market and 
how it wishes to work with entrepreneurs under the Cap Lite model. 
The supplier can add/delete/modify the content it is displaying in the 
portal at any time and under its own control.

For an entrepreneur, the value of the Capital Lite Resource Portal 
is enormous. It brings together, in one place, all the companies that 
are willing to work with these burgeoning start-ups in a capital-
efficient manner to turn their ideas into silicon with a minimal 
amount of up-front expenditure. The portal is a spam-free zone, 
with all communication and contact with suppliers initiated by the 
user. With the wealth of information and contacts available from 
the portal, the entrepreneur gains significant capability to quickly 
assemble a business plan that shows potential investors what they are 
capable of achieving under a Cap Lite cost structure.

The benefits of the Capital Lite Resource Portal extend to not only 
suppliers and entrepreneurs, but also to VCs and strategic investors 
(such as large semiconductor or systems companies). These entities 
may be interested in connecting with savvy founders that want to 
work in a Cap Lite environment; by making their presence known by 
means of being set up on the portal, they may receive inquiries from 
entrepreneurs who might not otherwise find them.

More than Moore
Brad Paulson, vice president of corporate development at TSMC, 

in a presentation to the Capital Lite Working Group, reported that 
most of the start-ups TSMC is working with involve “more than 
Moore” technology2. Most of the start-ups they see require some 
technological modification or addition to provide the competitive 
advantage they need to achieve high returns on their investment. 
Unfortunately, high technology is synonymous with high cost. Even 
small technology modifications require the placement of multi-
million dollar process machines in multi-billion dollar fabs. These 
costs can be prohibitive to start-ups.

Fortunately, amid the consolidation of the semiconductor 
industry, New York State has created a facility where the escalating 
costs associated with nanofabrication can be contained. Risks can 
be mitigated while accelerating the transition of innovation to 
commercialization. Over the past decade, the College of Nanoscale 
Science and Engineering (CNSE), State University of New York, 
has established a shared-use co-location model with leading-edge, 
industry-compliant 300mm wafer process capabilities. This next 
generation technology development model is supported by an array 
of strategic partnerships with the world’s leading nanoelectronics 
companies. CNSE supports advanced technology development 
enabled by a dedicated team of process engineers who work in 
close collaboration with chip designers from large and small 
companies alike. More than a university research facility, CNSE’s 
Albany NanoTech Complex is a proven technology resource for 
the nanoelectronics industry, supporting short, medium and long-
term research and development. Deployment of the technology is 
supported with a wide array of partnerships, alliances, consortia and 
proprietary projects that include global leaders in device fabrication, 
original equipment manufacturers (OEM), material suppliers, 
government agencies and university researchers all working within 
one common engine of development.

Figure 3: Campus ay CNSE

Many semiconductor equipment and material suppliers have a 
presence at CNSE, where they use the advanced 300mm capabilities 
– and new 450mm capabilities (which are being ramped up) to 
develop their latest equipment, materials and processes. Competitive 
companies work in their own private rooms or together in a variety 
of partnerships, programs, alliances and/or consortia with their IP 
protected. CNSE’s recent membership in the “Joint Development 
Alliance” which supports the “Common Platform” offers device 
designers “access to bulk CMOS process technology leadership 
and innovation with an open design ecosystem and worldwide 
manufacturing sources to enhance capacity”3. As a result, process 
additions or modifications developed at CNSE can be seamlessly 
transferred to one of several foundries each supporting a common 
fully integrated advanced process. 

See Innovation Evolution page 28
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In April 2011, Facebook unveiled the Open Compute Project 

(OCP), an initiative to openly share data center designs to improve 

efficiency across the industry. The OCP is based on two years of 

engineering at Facebook to design new data center infrastructure 

that scales as efficiently and economically as possible. Starting with 

a clean slate, the project resulted in custom-designed servers, power 

supplies, server racks and battery back-up systems.

Areas of innovation include the use of a 480-volt electrical 

distribution system, reuse of hot aisle air for office heating, 

elimination of the central uninterruptible power supply and 

elimination of anything in the servers that didn’t contribute to 

efficiency. The resulting data center uses 38 percent less energy to 

do the same work as Facebook’s existing facilities, while costing 24 

percent less.

Facebook formed the OCP to share specifications and best 

practices for creating the most energy efficient and economical data 

centers, and has published specifications for the hardware, including 

motherboards, power supply, server chassis, server rack and battery 

cabinets. A key principal is to disaggregate some of the components 

in today’s monolithic designs, and several members of the OCP 

have taken the first steps to meeting this goal.

Intel is contributing designs for its forthcoming silicon 

photonics technology, which will enable 100Gbps interconnects, 

enough bandwidth to serve multiple processor generations. 

Components that were previously bound to the same motherboard 

can now begin to spread out within a rack because this technology 

has such low latency.

For the semiconductor industry, the biggest impact may 

be Facebook’s contribution of a new common slot architecture 

specification for motherboards. Nicknamed “Group Hug,” this 

specification can be used to produce boards that are completely 

vendor-neutral and will last through multiple processor generations. 

Open Compute motherboards are power-optimized, barebones 

designs that provide the lowest capital and operating costs. Many 

features found in traditional motherboards have been removed from 

the design. The specification uses a simple PCIe x8 connector to 

link the system-on-chips (SOCs) to the board.

The OCP is starting to see significant momentum building 

behind technology contributions to the project. AMD, Applied 

Micro, Calxeda and Intel have all announced support for the 

Group Hug board, and Applied Micro and Intel have already built 

mechanical demos of their new designs. Tilera, a provider of 64-bit 

manycore general-purpose processors, is also active with OCP.

Calxeda has demonstrated Project Knockout, its ARM server 

motherboard design contribution to the OCP’s Open Vault storage 

solution. Applied Micro and Facebook have both developed 

SOC micro-servers built on a PCIe-like card that hosts the SOC, 

dynamic memory for the SOC, and a storage device. Applied Micro 

has developed the first micro server board design specification based 

on the ARMv8 architecture. The design will leverage the Applied 

Micro X-Gene platform, the industry’s first ARM 64-bit Server on 

a Chip solution.

It remains to be seen whether the Open Compute Project 

will have a significant impact. For the semiconductor industry, 

OCP represents a potential inflection point for breaking the x86 

monopoly within the data center. But many questions remain 

regarding the viability of heterogeneous processor data centers 

and whether ARM-based processors will take hold within the 

data center. As this script unfolds, companies like Applied Micro, 

Calxeda, Tilera, ARM (behind the scenes) and others will be seizing 

this opportunity to break into the market. ▪
Cliff Hirsch (cliff@pinestream.com) is the publisher of Semiconductor 

Times, an industry newsletter focusing on semiconductor start-ups 

and their latest technology. For information on this publication, 

visit www.pinestream.com.
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Virtual Fabrication continued from page 3

Predictive Modeling of Design-Process Interaction:

In a robust virtual fabrication environment, input designs can be 
automatically manipulated to produce generated (non-design-level) 
masks or specific shape adjustments to design data. The modeling 
engine should be flexible enough to apply the process to design data, 
output port controller (OPC) output or even simulated lithographic 
patterns for the highest accuracy. The result would be a process 
description that can be applied to any design, providing a predictive 
view into design technology interactions. Measurement locations 
can be specified in any design, mimicking production process 
measurements and metrology, such as ellipsometry, profilometry, 
atomic force microscopy (AFM), critical dimension scanning 
electron microscope (CD-SEM) and overlay.

This physical extraction allows technologists to validate process 
conditions throughout the process, and carefully calibrate the 3D 
process models with actual hardware measurements. With accurate, 
high-resolution dimensional extraction, a thorough view of process 
variations can be conducted.

Sensitivity analysis is essential for establishing process centering 
conditions. It can be also used to identify process variation parameters that 
are critical to designers in the pre-silicon phase of product development. 
For instance, the resulting data from this design of experiments (DOE) 
study (Figure 3) shows some odd, unexpected behavior in the 30nm 
epitaxial case, which is extremely close to the shorting criterion.

Figure 3: Post-epitaxial PFET space resulting from variations of 

SIT spacer deposited thickness and PFET epitaxial thickness 

(top). 3D visualization of three model data points in the PFET 

shorting process DOE showing the remaining fin-top oxide in 

Case 2 altering the epitaxial morphology (bottom).
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Visual examination of the 3D models can reveal unexpected 
behavior, determine if the effect is real and identify the cause. For 
example, the bottom of Figure 3 shows a design process sensitivity 
in a process corner that might be rare enough that it will not 
manifest in silicon until a significant volume of production wafers 
have been fabricated. Discovering these sensitivities early, during 
design rule development and design for manufacturing (DFM) 
analysis, is essential to ensuring robust manufacturing margins on 
production designs.

Conclusion

It is obvious from the recent explosion of process complexity in 
the semiconductor industry that technologies at 22nm and beyond 
require advanced virtual development environments to deliver 
products to market on time. Semiconductor manufacturers need a 
virtual fabrication environment that allows technology developers 
to study complex structures and process interactions. 

Concurrently, the cost and duration of technology development 
using antiquated trial-and-error experimental methodologies has 
also increased. A variety of modeling tools, existing and emerging, 
are required to build a “Technology Hierarchy” similar to today’s 
design EDA hierarchy. A critical element in this technology 
hierarchy must focus on predictive physical behavior at a large 
area scale, giving process developers the ability to work within 
virtual fabrication environments, thereby saving valuable time and 
resources.

Fortunately, progress is being made with commercial tools that 
offer advanced virtual metrology and batch DOE capabilities to 
provide critical quantitative analysis for process centering, electrical 
sensitivity analyses and design process interaction. These capabilities 
benefit all participants in the semiconductor supply chain, from the 
technology developers to fabless intellectual property (IP) providers 
to equipment and process vendors. ▪
About the Author
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Path Finding continued from page 8

Figure 2a
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To view all NEXT responses would total 240, for far end cross 
talk (FEXT) it would be an additional 240 responses for each 
structure. To show the NEXT variation for one structure, Figure 3 
shows responses for all the vias’ tops; this totals 120 responses. This 
analysis indicates that each unique physical distance between the vias 
causes a different noise response. For the custom array, this has 25dB 
variation across all signals. This indicates which via locations might 
be best suited for noise sensitive signals. In addition, this can help 
define signal to ground ratios, as well as shielding needs.

Figure 3

That is the beauty of PathFinding; objective data helps to compare 
different scenarios. For an in depth Full Wave EM solver discussion, 
please refer to Prof. Swaminathan’s DesignCon2012 Tutorial5. 

The above analysis was restricted to silicon interposers (TSV) and 
could easily have been expanded to include through glass vias (TGV) 
to understand the benefits and costs between the two solutions7. 

Conclusion
PathFinding allows users a method to quickly analyze multiple 
solutions and choose the best one based upon cost, performance 
(mechanical, thermal and electrical), area and power. PathFinding 
allows objective analysis to define how each design is constructed; 
it removes the folklore or “gut” instincts based on historical results. 

Though 2.5D/3D technologies have existed for years; as shown in 
the above example, each variation is unique and must be analyzed. 
PathFinding methodology can accelerate the learning and reduce 
production risks; designing in reliability and costs effectiveness prior 
to physical verification or worst case on the production test floor.

The 2.5D/3D packaging technologies are revitalizing creativity 
in high technology products. We thought we knew what faster, 
better, lighter and smaller meant. Utilizing 2.5D/3D packaging can 
revolutionize what we thought possible, but it will require augmenting 
our current methods and tools. One key methodology to add would 
be PathFinding. PathFinding can ensure a design’s structural integrity 
early in the development process and avoids finding issues that may 
be identified when it is too late to fix them cheaply and quickly. ▪
About the Author
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 ▪ 2012 marked the first time that non-practicing entities (NPEs, 
also known as patent trolls) filed more patent related lawsuits 
than practicing entities. This will incentivize practicing firms to 
acquire a defensive patent portfolio to be able to counter such 
threats from trolls. 

All of these trends point to an increasing patent activity in the 
industry, and highlight the imperative for companies to address 
patents and enforcement as key parts of their competitive strategy.

Conclusion
We have seen that patents are an important part of the semiconductor 
industry. Studies of patent trends among leading semiconductor 
companies show that patents granted have been on an upward trend 
over the last few years.

We note that semiconductor patents differ greatly between fabless, 
IDM and foundry firms, and that among two of the leading IDMs 
(Intel and Samsung Electronics), the ratio of semiconductor patents 
to circuit patents has increased sharply, reflecting a possible emphasis 
in R&D expenditure towards manufacturing in the last few years.

There are several reasons to expect a continuing emphasis on 
patents in the industry as it matures. Recent acquisitions of Nortel 

and Motorola at multi-billion dollar valuations driven primarily by 
patent portfolios have pointed to the importance of a patent strategy 
as part of an intellectual property (IP) strategy for semiconductor 
companies. Semiconductor companies will be well advised to 
evaluate their patent portfolios and consider them as integral parts 
of the offensive and defensive options in their competitive strategy. 
Doing so will be in the best interest of their customers, employees 
and shareholders. ▪
About the Author
Sanjay Krishnan is a senior management consultant and semiconductor expert at 
Keystone Strategy, a global strategy and expert consulting firm. He advises Fortune 
100 companies, start-ups and government agencies on a range of strategy topics. He 
can be reached at sanjay_krishnan@mba.berkeley.edu or 650-485-1776.

Acknowledgement
The author wishes to thank the patents and legal experts and the individuals in the 
semiconductor practice at Keystone Strategy for their insights and guidance. All of 
their time and assistance is gratefully acknowledged.

References
1 Rosemarie Ziedonis, Assistant Professor of Strategic Management, The Wharton 
School, FTC/DOJ Hearings, March 20, 2002

Patents continued from page 13

Rethinking continued from page 15

vested interest in the improvement of the foundry. Data could not be 
provided to prospective customers of a foundry, nor in any other way 
provided to customers who could not provide data to the collection.

The second potential problem is lack of a good defect density 
model for different products. The first pass solution might be 
to simply ratio the failure rate by the area of the die, but clearly, 
different failure mechanisms will ratio with different geometric 
densities. Gate oxide failures will ratio with total gate oxide area, 
while via failures ratio with the number of vias. Of course, in modern 
technologies there can be multiple gate oxide thicknesses, and each 
may have a different defect density. Also, if the failure is associated 
with the perimeter of the oxide (e.g. failure associated with the STI 
edge), then the defect density will scale with the part of the perimeter 
associated with the defect, not necessarily with the area of the gate 
oxide. Further, the apparent defect density will scale with the duty 
cycle of the circuit element. A defect in a transistor stressed 100 
percent of the test time may fail during a 1,000 hour test while a 
similar defect in a transistor stressed only five percent of the time 
on test may not fail. These considerations make the modeling of the 
defect density much more difficult than a simple die area calculation.

If failure analysis is provided with the data failure rate data, 
multiple distinct defect densities could be calculated. This is ideal, 
but will require a lot more data (and a lot more failure analysis).

To date, there is no well accepted model for semiconductor 
reliability as a function of circuit density and circuit stress. It is 
expected that this model would change with the technology node; 
and that the model might even change over time as the process 
reliability is improved, or as the process is changed to increase 
throughput, reduce cost or improve the yield.

The Reliability Simulation Council (RSC) is an industry 
organization that has a goal to develop models for various 
semiconductor processes. Once a data collection network is 
established, the data itself can begin to enable the development and 
maintenance of the models. The plan for the RSC is to develop initial 

models and a framework for model calibration and adjustment as 
directed by the data. The RSC also involves many electronic design 
automation (EDA) companies and it is hoped that the developed 
models will be supported by various EDA tools for the automatic 
extraction of the normalizing parameters based on circuit layout 
and circuit schematic. The RSC intends to release the models and 
modeling techniques to the industry royalty free. 

Conclusions
The semiconductor industry faces a new and formidable challenge in 
atomic scale defects. To economically address this issue, the industry 
will need to set up foundry process based monitoring programs 
spanning multiple product companies. Such a program should 
be designed to deliver reliability defect density information to the 
foundries with a total sample size that will have the resolution to 
drive steady reliability improvement. These programs need to be set 
up to respect the confidential nature of the reliability data to both 
the product companies and the foundries. Such a program will 
address the serious reliability issues presented by the emergence of 
atomic scale defects in an economical manner. Anyone interested in 
participating in such a program should contact the author. ▪
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functioning at all. So I called the group together, asked some 
questions about what was going on, then I went to the whiteboard, 
and I put up a couple of directives as to what should be done. And 
literally a first-level engineer stood up and said, “You have no idea 
what you’re talking about. I’m not going to do a thing that you said.” 
And that’s very acceptable in Israel. As the general manager, or as 
the CEO of an Israeli company, if at the end of a meeting, everyone 
agrees with you and says, “That was really good input,” you know 
you really gave good input, because if it wasn’t, they’ll let you know 
immediately.

I think that mentality drives a culture to where there’s good 
innovation, because everything can be challenged, and as long as 
you’re challenging everything, you’ll always find chinks in the armor 
and places where you can add value.

Q: In June 2011, TowerJazz acquired Micron Technology’s 200mm fab 
in Japan, making TowerJazz the first large-scale pure-play foundry in 
Japan. With Japan’s start-up activity stagnant and its IDMs continuing 
to take a hit, what benefits did TowerJazz believe it would receive 
from expanding to this region? What benefits will fabless and fab-lite 
companies receive from having a pure-play foundry in their backyard?

A: There’s not a specific one, two or three benefits, but a combination 
of several factors. To begin with, without question, Japan has had — 
and continues to have the best quality mentality in all the world. No 
factory outside of Japan can compete with the mentality of a Japanese 
factory. In the cafeteria in our Japanese factory in Nishiwaki, if you 
take your tray back to be cleaned, you have first a place where you’re 
going to throw all the paper into a garbage can. Then there’s a tray 
that you put your chopsticks into. Then you have a two-meter spray 
bar where you physically run the bowls and plates through. You then 
hand the tray over to the worker on the other side, who now puts 
it into a bin of soapy water, and then it goes into a dishwasher. So 
there’s already a mentality that everyone has ownership to clean, 
you’re not giving the dish to the worker who’s going to be cleaning 
the dishes until it, for all practical purposes, has no contaminants 
on the plate at all. The rice is gone, the noodles are gone, the meat 
is gone, everything has been washed off. And that carries over into 
everything. If you walk through the site at Nishiwaki, you will not 
find a cigarette butt anywhere in the entire landscape. You won’t find 
any paper wrappers, any coffee stirrers. Nobody would litter. That’s 
part of the mentality. You have such an identity with your company 
that you would never think to litter your own area. That’s the type 
of mentality and ownership, and it carries over to everything in the 
factory.

So, number one, quality there is fantastic. If you try to grow a 
business, for example, in Korea, Korean customers are extremely 
thrilled to be manufacturing in a Japanese factory, because they 
know the quality of Japanese factories.

For us, another major reason for acquiring the factory wasn’t just 
Japan for Japan, but even Japan for Korea. We have a lot of activity 
in Korea. We put out a press release a few quarters ago covering a 
very big activity with Samsung, where they had selected us on 700-
volt processing, stating that we had the best high-voltage platform 
of all foundry offerings. We continue to work with them. I will not 
get into the degree of activities there, but right now we have over 50 
active customers in Korea. It’s very, very good to have a factory in 
Japan for building up our business in Korea.

Now, if you look at Japan in and of itself, there’s not an awful lot 
of fabless activity in Japan to begin with. There are a lot of IDMs, 
and there are a lot of integrators that order parts from IDMs. But, 
there are very few IDMs that are really growing.

As a result, there are many factories in Japan that are underutilized. 
To be underutilized makes a factory minimally profitable, and in the 
big picture it is very amenable to shut down the factory and transfer 
that production to a large-scale foundry. So, if you have someone 
that is maybe a 16,000 or 18,000 wafer per month factory, and 
they’re running at 6,000 wafers per month, the initial model of the 
factory is no longer being met. They maybe don’t have any demand 
beyond the 6,000. Though those 6,000 are important, and it’s maybe 
breakeven, because it’s not just the fab cost, but it’s the margin 
they get on the end product. But an IDM can increase profitability 
greatly by setting up an agreement that we would hire a certain 
amount of key employees, so that the next generation platforms have 
a continuum of the technical capability that developed the previous 
ones. And they would then transfer that activity into our Nishiwaki 
factory.

There are also integrators, specifically within the automotive 
industry, that have been buying parts off the shelf from different 
manufacturers. There’s a movement from these integrators, who were 
buying from IDMs that make systems to say, “Why am I buying 
from an IDM at this point? Why don’t I design my own part and 
manufacture it in a foundry?” Now, especially in the case of an 
automotive manufacturer, they’re very, very leery to go outside of 
Japan. They need to be able to see the factory, to touch the factory, 
and Nishiwaki is an amazing, amazing source for that.

So those are the local areas for us. We do have activities going on 
with IDMs, that wish to close a factory; with integrators that wish 
to not buy off the shelf from an IDM, but rather design their own 
part that they might differentiate in, and also give them more of the 
margin dollar than giving the margin dollar to the IDM; and, lastly, 
other activities that we’re doing are with certain IDMs that have a 
certain product line that is growing, but that they don’t wish to invest 
on with capacity because they have other issues going on, and that 
we maybe can do the product line better. Those are three activities 
that we’re pursing within Japan right now, and as mentioned in 
addition, we wanted a local factory for Korean business.

Q: This past September marked the fourth anniversary of the TowerJazz 
merger, and back in 2008, you forecasted that the merger of the two 
companies would provide expanded opportunities for growth. Can you 
tell us what opportunities or benefits actually presented themselves over 
the four years and what challenges you had that maybe you didn’t expect 
in the beginning?

A: If you look at the top and bottom lines, the company has grown 
immensely over the four years since the acquisition. Specifically, 
the acquisition happened in September 2008, and then 2009 was a 
down year. Prior to the acquisition, each company was on the order 
of a $200 million run rate. It doesn’t take twice the infrastructure to 
be at $400 million than it does for $200 million, so it was obvious 
that there were certain business units that you could cut quite a bit, 
because you’d only need one major finance group. Quality was the 
same way — you don’t need two large quality groups, so whichever 
site had the better activity is the site that we kept as the major driver 
of the activity, and other head count was released. Now, I don’t like 
speaking about head count as a point of consolidation, but it’s true. 
You have core activities and you have contextual activities. Everything 
that isn’t making a wafer directly is context within the industry, and 
you don’t need twice as much context for twice as much revenue. 
So we were very, very careful; and I think we made the right choices 
where it dealt with context to minimize head count, and there was 
quite a bit of savings on that.

What typically happens when the industry is down, is people 
make cuts, and not that that’s necessarily bad; sometimes it’s good, 

TowerJazz continued from page 16

See TowerJazz page 28
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TowerJazz continued from page 27

but when you have that big of a down year, what you wind up 
doing is having people that cut off “hands and feet” to get to the 
right weight on a bathroom scale. Now, you might get to the right 
weight momentarily, but the problem is when times get good, then 
you can no longer walk or carry something. And that’s really the 
shortsightedness of many companies, and we were able to avoid that. 
Because of taking out real cost during a post merger, we invested in 
R&D much stronger than we had before, and that drove us, then, 
from the 2009 $300 million revenue to 2010, to where we broke 
$500 million.

We did very, very well, and it was really a function of during a 
time that other people were cutting, we were investing. Now, the 
breaking through the $500 million mark allowed us to have a much 
different image in the eyes of customers. I would dare to say that 
we wouldn’t have gotten the Samsung contract that I mentioned 
before if we hadn’t broken the $500 million run rate and become the 
number one analog specialty foundry by revenue in the world.

So in general, we were able to attract a totally different taxonomy 
of customer because of the new size. That size was driven, really, 
because of what we were able to do on cost reduction while still 
investing in the core activities of the company during 2009, and at 
this point, then, the growth has continued. If we look at this year, 
we’re at a $650 million run rate, so the company continues to grow 
and to do relatively well. 

Probably one of the strongest things that we did through the 
merger was not trying to override the autonomy of the local site. 

And by that, I mean operationally we tried to drive synergies. We 
kept each business unit as a standalone business unit, meaning the 
person that was running it then runs it now. 

It’s really to take the best of every culture, to take the best of 
previous companies’ cultures. Jazz was Rockwell to Conexant to Jazz, 
and that Rockwell-Conexant culture had many good things about it. 
What can we learn from there to bring into the company? One thing 
that was really excellent that every customer mentioned when I did 
diligence on them with Jazz was the accuracies of the process design 
kits. Their models, they said, were spot on, that their designers didn’t 
want to work with anybody but Jazz because of the almost guarantee 
of first time success. So we then took their PDK methodology and 
made it the TowerJazz PDK methodology. Now, there were things 
that maybe were done better in Migdal HaEmek than in Newport 
Beach, so that was transferred out as well.

It’s the same thing now as we have with Japan. There are things 
in our Japan factory that are done better than in our Newport Beach 
or Migdal HaEmek factories that we’re trying to then bring in to 
the entire company. There’s things from Newport Beach that are still 
best-of-breed that go into Japan, and I think that has to be part of 
the goodness of doing a merger. We are two companies that have 
merged together to make one. 

I think we’ve done extremely well as far as adding value behind 
being a new company that is probably better than each individual 
company was prior to the merger. ▪

Innovation Evolution continued from page 22

This unique combination of technology, tools, processes and 
pilot-prototype fabrication capability provides a powerful platform 
for addressing the decreasing number of “haves” and growing 
number of “have not’s” as the challenges of clock, cost and complexity 
associated with the transition from innovation to commercialization 
climbs exponentially. Emerging nano-enabled solutions often 
require critical support from the supply chain to enable volume 
manufacturing. CNSE offers the ability to engage the supply chain 
early in the development process, not only leveraging their know-
how and resources, but also accelerating the deployment of industry-
compliant solutions at partner fabs. Emerging device designs, which 
are often developed by start-ups, can rely on strict IP protections, 
while also establishing a seamless pathway to volume manufacturing. 

Conclusions
The accelerating pace of semiconductor development requires a 
corresponding acceleration in the rate of business model change. 
All companies try to minimize their investment and risk while 
maximizing their returns. If business plans remain stagnant, these 
forces unfairly focus the risk and required investment onto the agent 
of change, which is the start-up. At the same time, these forces tend 
to try to minimize the rewards for change. These trends currently 
minimize investment in semiconductor start-ups. The Capital Lite 
Working Group has identified several paths around this roadblock 
using new business plans, which spread the investment and risk over 
larger parts of the industry while fairly sharing the rewards. ▪
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introduced by random dopant fluxuation (RFD) and the short 
channel effects. The key difference between these two approaches is 
in terms of risk in execution. For the past 20+ years our industry has 
been designing SOCs using planar transistors for both digital and 
analog circuits; this is something that we as an industry know how 
to do very well. So, if there is a way to continue to stay planar, the 
probability of success of a design will be significantly greater, which is 
exactly what Soitec’s FD 2D wafer technology enables. We all know 
that our industry continues to get more and more challenging and 
if you change too many fundamental variables at the same time, the 
ability to be successful decreases exponentially with each additional 
simultaneous change. Fully depleted planar represents significantly 
fewer changes then finFETS, especially at the design level. With fully 
depleted planar we are introducing a new wafer but that is really the 
only significant change. The foundry process is a derivative in the 
front end of line only from current processes, the same design tools 
and design flows are used with only a few minor design rule changes. 
With finFETs on bulk CMOS, both the foundry process and design 
implementation are fundamentaly different. We see the reduction 
in risk being validated by STMicroelectronics for example, with the 
porting of a product to fully depleted planar in record time, with first 
time right function silicon delivering market leading performance, 
but we are yet to see a finFET SOC sample in the industry from any 
supplier.

Q: In a recent study entitled Economic Impact of the Technology Choices 
at 28nm/20nm, International Business Strategies (IBS) has found that 
those companies choosing FD-SOI at 28nm and/or 20nm should benefit 
from substantial savings in cost-per-die. Where are those savings coming 
from?

A: I am glad you asked, since it is not enough to just deliver 
technology solutions that provide additional power / performance 
efficiently, but we must also reduce costs. Fully depleted planar delivers 
30 percent more performance at the same power, or 30 percent lower 
power at the same performance, at reduced costs over all alternative 
technologies. The two primary drivers for the reduction in costs 
enabled by fully depleted planar are 1) Simplified Manufacturing 
and 2) Improved Yields. First the simplified manufacturing process is 
a result of the fully depleted wafers enabling a significant reduction 
in mask count and process steps in the foundry – reducing cost and 
improving yields. STMicroelectronics announced at the IEDM in 
December that they are able to produce the most advanced mobile 
applications + modem SOC with a 36 mask count process, this is 
over an eight mask count reduction from LP and lower than even 
the lowest cost processes in our industry at leadership performance. 
Secondarily, moving to a fully depleted structure drastically reduces 
degradations due to unwanted effects such as RDF and other 
negative short channel effects from bulk CMOS. By going to a 
“pure” (i.e., undoped) silicon channel, you now see significantly 
better parametric yields, as well as yield improvements from the 
simplified process. The results from STMicroelectronics demonstrate 
improved yields and accelerated learning with fully depleted planar 
as they released publicly, also at IEDM.

Q: Today’s semiconductor industry is moving through several challenging 
transitions that are creating a significant opportunity for Soitec to bring 
incremental value to the market and to its customers. With traditional 
CMOS reaching the end of life as demonstrated by the struggles to ramp 
28nm in high yields and the unattractiveness of 20nm’s specifications 
and costs, the entire semiconductor industry is looking to fully depleted 
transistor structures as the path forward. How is Soitec preparing for this 
demand?

A: Soitec, in tight collaboration with our partners IBM, 
STMicroelectronics, Leti, ARM and the entire membership of the 
SOI Consortium, anticipated the end to bulk CMOS scaling at 
the 28nm / 20nm several years ago and embarked on an advanced 
research project to see if we could make a planar fully depleted 
device. Everyone knew a fully depleted device was possible through 
the advanced work on finFETs, but if the industry was able to stay in 
a planar transistor structure, the required transition to fully depleted 
devices would be at a significantly lower risk, much faster in terms 
of time to market and at lower costs. As it turns out, all three of 
these objectives have been accomplished. STMicroelectronics and 
ST-Ericsson have the first fully depleted SOC on the market, which 
is delivering significantly better performance and energy efficiency 
than the competition at lower costs. The ability to deliver a fully 
depleted planar device came about as a result of the breakthroughs 
at Soitec regarding the ability to control thickness of top silicon and 
buried oxide on a 300mm wafer at the angstrom level, which we are 
doing today in qualified volume production. We are also working 
closely with the other wafer providers in the industry to ensure they 
too can deliver to the required specifications, thus enabling a robust, 
multi-sourced supply chain for foundries and fabless companies to 
leverage as fully depleted planar technology positions to become a 
mainstream technology solution.

Q: The semiconductor sector is a global industry, and Soitec is definitely 
a global company with a variety of regions contributing to its overall 
health. Which regions are you most excited about in terms of Soitec’s 
growth and expansion?

A: We at Soitec see growth in all regions of the world for our 
products, both in solar and microelectronics. What we see occurring 
is the need for ever increasing energy efficiency - whether it is in 
converting solar energy into electricity, or if it is enabling the next 
threshold of power / performance for semiconductors to unlock new 
levels of innovation in mobile systems, enabling the next level of 
user experience. It is innovation in the basic materials from Soitec 
that is part of creating new value for our customers and the end 
consumers. Through listening to our customers and our customer’s 
customers we are able to internalize what we can to at a materials 
level to address the challenges and enable innovation up the stack 
into mobile platforms. This is what we are doing with our fully 
depleted planar (FD 2D) wafer solution through collaboration with 
IBM, STMicroelectronics, Leti and ARM.

Q: Soitec has been a member of GSA since 2009. What has been one of 
the greatest benefits of being a GSA member?

A: I have personally been associated with the GSA for well over 10 
years. It has been through the close working relationship with Jodi 
and her staff (always top notch), that I have gained significant value 
for my company and for my customers. The GSA provides many 
opportunities throughout the year for members of the semiconductor 
industry to meet and collaborate together on key issues that cross 
the boundaries of our given companies. It is these key challenges 
that we must address as a team in order for us to collectively bring 
value to the end consumer of our products and services. A few great 
examples that Soitec is participating in today include the working 
group on 3D packaging and the larger issue of the end of traditional 
bulk CMOS scaling with the transition to fully depleted devices 
planar or vertical) to enable the next generation of scaling power and 
performance at continued reduced costs. ▪


