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libraries and IP programs, together with leading EDA suppliers and manufacturing data-driven PDKs, shorten your yield 
ramp. That gets you to market in a fraction of the time it takes your competition.

Investment Optimization. Every design is an investment. Function integration and die size reduction help drive your 
margins. It’s simple, but not easy. We continuously improve our process technologies so you get your designs produced 
right the first time. Because that’s what it takes to choreograph a technical and business success.

Find out how TSMC can drive your most important innovations with a powerful platform to create amazing performance. 
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The number of fabless semiconductor companies has grown 
at a 20 percent compounded annual growth rate (CAGR) 
over the last decade. At present, more than eight out of 10 

semiconductor companies are outsourcing some or all of their 
semiconductor fabrication and assembly. While use of the outsourced 
business model has allowed companies to lower costs, specialize and 
focus on core competencies, and reduce time-to-market, it has also 
created challenges for achieving and maintaining technology and 
product alignment. Selection of the right IC assembly and packaging 
technology is important to meet product cost, size, thermal, electrical, 
reliability and time-to-market requirements. Often, companies 
are faced with the dilemma of not having the right technology or 
capability available from their existing off shore assembly and test 
(OSAT) provider. 

The Changing Dynamics for Packaging R&D
Just over a decade ago, new package technology was driven largely by 
vertically integrated original equipment manufacturers (OEMs) and 
integrated device manufacturers (IDMs) with their own foundries, 
assembly manufacturing facilities, and internal research and 
development (R&D) teams. Th e trend of outsourcing manufacturing 
continues today, and many companies have eliminated or drastically 
reduced internal prototyping or manufacturing R&D staff , relying 
on existing off -the-shelf technology from assembly subcontractors. 
Scarce R&D dollars are now spent largely on design, with the 
expectation that technology for manufacturing will be available 
from the subcontractors and will meet current and future product 
needs. Unfortunately, package technology has historically lagged IC 
advancements and transistor scaling, putting signifi cant constraints 
on the ability to meet size, cost, electrical and thermal performance 
(Figure 1). Th is has created a technology gap that requires marketing 
and design engineers to make undesired product compromises, such 
as eliminating product features to reduce package size, pin counts, 
interconnect density or power dissipation. Today, packaging can 
account for 25 percent or more of overall chip costs, which is creating 
a signifi cant entry barrier for many new products. Innovative package 
technology is required to keep pace with the rapid scaling of wafer 
process technology and allow the full true potential to be realized for 
new emerging products. 

Many companies have leveraged packaging technology as a 
product enabler, while others have leveraged it to diff erentiate their 
products. While there are risks associated with being an early adopter 
of new technology, it can also be a competitive advantage by enabling 
companies to be the fi rst out of the gate with a smaller, cheaper or 
higher performing device due to a superior package solution. Even 

the fastest followers will need about a year to design and qualify 
their products with a new technology, giving the leader the ability to 
command more market share and possibly a higher selling price. 

Figure 1. Common Package Technology Gaps

Driving Innovation through OSAT Providers
One of the most eff ective and effi  cient ways for a product company 
to have the right packaging technology at the right time and at the 
right cost is to work proactively with OSAT providers, sharing key 
attributes and requirements of its future products. Examining details, 
such as the product application, technology node, process technology, 
die size, wire or ball count, pin count, device thermal dissipation, 
electrical requirements, package form factor requirements, product 
environmental conditions (operating ambient temperature, airfl ow, 
etc.), assembly and test cost budget, and tester and test confi guration 
requirements, will help OSAT providers understand whether their 
technology roadmap can provide the necessary solutions at the right 
time for their customers. It is also important to remember that OSAT 
providers have a limited amount of R&D money and resources, and 
must make tough decisions about development priorities, often 
in the absence of frequent and detailed inputs from many of their 
customers. Most are more than happy to spend time to review 
their customers’ product roadmaps, share their package technology 
development roadmaps, identify any gaps and generate actions plans 
to address them if the return on their investment is acceptable. 

Driving Packaging Innovation

Bob Warren, Director, Packaging Engineering and Assembly Manufacturing, Conexant Systems Inc.
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OSAT providers are often looking for beta customers who are 
willing to use their product as the lead qualifi cation vehicle for a 
new package technology. Th ey generally look for a customer who can 
furnish a suitable amount of wafers so they can fully characterize their 
processes and packages, run component and board-level reliability 
testing, and develop board-level assembly processes and application 
notes. Th e risks for being a beta customer include an increased 
likelihood of encountering manufacturing, yield or quality issues 
during the initial production ramp-up, but the reward is being the 
fi rst to market with a diff erentiated product that can provide the beta 
customer with a competitive edge. 

Depending on the scope of the new package technology required, 
there are a number of viable paths that can be taken to get a desired 
solution developed, validated and qualifi ed (Figure 2). In many cases, 
only an incremental change to a package or assembly process may be 
needed to meet a product requirement, as opposed to changing to 
a more complex, higher cost technology (e.g., transitioning from a 
conventional wire bonded package to a fl ip-chip package requiring 
a more expensive substrate with a stiff ener and heat spreader.) For 
example, a conventional wire bonded package may not have the 
thermal performance needed for a device, and may be just short 
of meeting the thermal dissipation requirement, even when all the 
known solutions are designed into the package. Th e engineer may 
have worked with the OSAT provider and done everything possible to 
spread the heat away from the device, such as using a larger body size, 
increasing the number of substrate layers, increasing the number of 
thermal vias and thermal balls, using thicker copper planes, opening 
the solder mask under the device, using a die attach epoxy with a 
more thermally conductive fi ller and using a drop-in heat spreader. If 
the package still cannot meet the product requirements, and there are 
no other known qualifi ed solutions available (within the cost budget 
for that product), undeveloped and unqualifi ed alternatives may then 
be looked at (e.g., a higher thermal conductivity mold compound 
and fi lled vias). Th is is the stage where it helps to be aware of the latest 
R&D eff orts in the industry. Microelectronic material and equipment 
suppliers are always working on next-generation package materials, 
substrates, processes and equipment, and are generally willing to 
meet with end users to show them their technology roadmaps, the 
latest development status and get feedback to see whether they are 
on the right track or not. If there is interest in the technology being 
developed, then the next step is to bring the developing party and the 
OSAT provider together to determine whether it can be integrated 
into an existing package (e.g., using a new mold compound or a 
new substrate technology) and be made into a qualifi ed production 
solution. 

Th ere are also a number of opportunities where product companies 
can work closely with OSAT providers to develop technology to 
signifi cantly lower their existing packaging costs. For example, gold 
wire can be replaced with copper wire to lower packaging costs 
by 10-25 percent, depending on package type and wire volume. 
Although copper wire bonding has been in production for many 
years, it is not a drop-in replacement for gold wire on devices using 
the latest wafer nodes and process technologies, and a signifi cant 
amount of process development and characterization are required to 
ensure acceptable manufacturing yields and reliability performance. 
Even though the eff ort to develop and qualify copper wire bonding 
is not trivial, the return on investment can be very signifi cant for 
cost-sensitive products or products running in high volume. Th e 
product company can help drive the development with the OSAT 

provider by providing wafers for process development, performing 
electrical characterization testing, and performing reliability testing 
and sharing the data (including any failure analysis results) with the 
OSAT provider. 

Figure 2. Package Technology R&D Options

Contracted and Collaborative R&D Options
For solutions that are more than incremental changes to existing 
technologies, the development path may be a bit more complex, 
sometimes involving three or more development partners. For 
instance, developing a novel three-dimensional (3D) stacked 
silicon package may require working with a through-silicon via 
(TSV) foundry partner, a silicon foundry, a wafer-to-wafer bonding 
equipment manufacturer, a fi nite element analysis (FEA) simulation 
expert, and an OSAT provider for the fi nal package assembly and 
testing. Th is requires the product company to carefully facilitate and 
integrate the activities of all the parties, including ensuring that the 
materials and process work done by one subcontractor is compatible 
with the next process downstream. For smaller companies, managing 
this kind of development directly can be overwhelming, requiring 
a signifi cant amount of interdisciplinary expertise and concurrent 
engineering. Th is is where consortiums and research institutes can 
provide signifi cant value. For example, these organizations may off er 
company-sponsored or collaborative R&D, including technology and 
product development, modeling and simulation, proof-of-concept, 
reliability testing, failure analysis, prototype development, small-
volume production, supply chain connectivity, technology transfer, 
and licensing to a production partner or production facility. 

Th e consortium approach provides eff ective utilization of resources 
by serving multiple industry partners at the same time. Th e benefi t of 
working with a consortium is that emerging technology development 
can generally be done in a shorter time and at a lower cost, and there 
is generally a good deal of knowledge sharing among members. 
Many of the consortiums involve partnering IC companies, along 
with hands-on, graduate-level students and post-doctoral researchers 
who are trained to operate fabrication and assembly equipment. Th e 
university or institute will often have a state-of-the-art cleanroom 
facility outfi tted with manufacturing and analytical tools provided by 

See Packaging page 43



4

Actel (NASDAQ: ACTL) released its 
new fi rmware catalog which streamlines 
the locating and generating of fi rmware 
that is compatible with intellectual 
property (IP) cores used in Actel 
embedded processor-based, low-power 
IGLOO®; ProASIC®3; or Fusion mixed-
signal fi eld-programmable gate array 
(FPGA) designs.

Altera (NASDAQ: ALTR) started 
shipping volume production of its 40nm 
Stratix® IV GX EP4SGX230 FPGAs. 
Th e Stratix IV family off ers the highest 
density and highest performance FPGAs 
available today, and is used in a variety 
of end customers’ high-speed backplane 
and cabling interfaces, chip-to-chip 
interconnects and protocol-bridging 
applications.

Bay Microsystems was recognized 
as a New California 100 Innovative 
Business by Golden Capital Network 
and Hamilton Lane. New California 
100 businesses are some of the most 
innovative companies in the state 
representing California’s commitment 
to innovation, entrepreneurship and 
workforce competitiveness.

Broadcom (NASDAQ: BRCM) 
collaborated with SoftAtHome to develop 
a solution for hybrid, satellite and Internet 
protocol (IP) set-top boxes (STBs) 
accelerating time-to-market for advanced 
video and TV services. Broadcom and 
SoftAtHome have partnered to create 
a customized software interface which 
leverages Broadcom’s high-performance 
silicon hardware and is running on a 
range of Broadcom high-defi nition (HD) 
STB solutions, including the BCM7405 
and BCM7325.

CEITEC S.A. opened Latin America’s 
fi rst IC design center. Th e company will 
add 60 engineers to its ranks who will 
design radio-frequency identifi cation 
(RFID), digital media and wireless 
communication chips for its fabrication 
facility now ramping up for production.

Conexant Systems (NASDAQ: 
CNXT) was ranked 194 in the 2009 
InformationWeek 500, an annual listing 
of the nation’s most innovative users 
of business technology. Conexant was 
recognized for its cash management and 
forecasting system which was deployed 
in March 2009. Th e proprietary, patent-
pending system has enabled the company 
to signifi cantly improve cash forecasting 
visibility and maximize cash fl exibility.

 WAC Lighting selected Cypress 
Semiconductor’s (NYSE: CY) EZ-
Color™ high-brightness light-emitting 
diode (HBLED) controllers to control 
the LEDs in its new color-changing tape 
light system. Based on Cypress’ fl exible 
programmable system-on-chip (PSOC), 

the EZ-Color solution enabled WAC 
Lighting designers to quickly introduce its 
energy-effi  cient INVISILED™ PALETTE 
system to the display and accent lighting 
markets.

Dialog Semiconductor (FWB: 
DLG) and Harman Becker collaborated 
to develop the DA6001 power 
management IC as a companion device 
for the Intel® Atom™ processor. Th e 
DA6001 will be used in the Harman 
International automotive division’s in-
vehicle infotainment command centers, 
with Dialog having already shipped the 
fi rst engineering samples to the company. 

DSP Group (NASDAQ: 
DSPG) and Ikanos Communications 
demonstrated a reference design for 
a multi-service residential gateway 
with fully integrated digital enhanced 
cordless telecommunications (DECT) 
capabilities. Th e DECT/Cordless 
Advanced Technology (CAT)-iq module 
from DSP Group combined with Ikanos’ 
Fusiv Vx180 integrated gateway processor 
is designed to enable network equipment 
manufacturers to quickly bring to 
market a platform that supports cordless 
telephony as part of a residential gateway 
off ering.

Inverto Technologies introduced 
the latest in its family of Black Unicable 
Multiswitches utilizing Entropic 
Communications’ (NASDAQ: ENTR) 
RF5219 channel stacking switch (CSS) 
silicon technology. Th e Inverto Dual 
Satellite Cascadable Unicable Switch 
delivers the lowest cost, state-of-the-
art, high-performance single-cable 
solution for multiple satellite and tuner 
applications.

Exar (NASDAQ: EXAR) entered the 
digital power market with two PowerXR 
system-level solutions comprised of highly 
integrated fi eld-programmable power 
regulator ICs that change the design 
mindset for creating power solutions. 
Th ese two ICs provide programmable 
digital power at the same cost as analog 
with many additional power management 
features.

Fresco Microchip partnered with 
Entropic Communications to deliver 
high-performance, low-cost silicon-
based hybrid receiver solutions for next-
generation televisions by combining the 
superior performance of Fresco’s FM1150 
analog demodulator with Entropic’s 
EN4020 silicon tuner. Together, Fresco 
and Entropic will deliver a highly 
integrated solution that off ers signifi cant 
system cost savings and eliminates the 
traditional tradeoff s associated with 
discrete tuner and analog demodulator 
implementations. 

GigOptix (OTCBB: GGOX) 

announced the availability for sampling 
of the GX6261, a 40Gbs diff erential 
quadrature phase shift keying (DQPSK) 
modulator driver in surface-mounted 
technology (SMT) for metro and long-
haul optical transponders. Because of 
its spectral effi  ciency and tolerance to 
various dispersion mechanisms over long 
reaches, DQPSK modulation is slated to 
become the dominant format as 40G line 
cards become common in long-haul and 
metro networks.

With a combination of its touch 
switch IC design technology and 
experience, Holtek Semiconductor  
(TSE: 6202) released its new-generation 
touch switch series devices, the BS801B, 
BS802B, BS804B, BS806B and BS808B. 
Th is device series allows a touch key 
number selection from one to eight keys 
and is able to meet the demands of today’s 
high-performance/price ratio touch 
switch products.

Ikanos Communications 
(NASDAQ: IKAN) introduced its 
Ikanos Velocity™ family of low-power, 
full-featured very-high-data-rate digital 
subscriber line (VDSL) access chipsets. 
Th ese robust, high-density central offi  ce 
(CO) devices provide up to 100Mbps 
symmetric bandwidth and operate at 
sub-1 Watt per port—the lowest power 
consumption of any A/VDSL device on 
the market.

Infi neon Technologies AG (FSE: 
IFX) announced that its unique chip-
based asymmetric authentication 
solution has been ported to Intel® vPro™ 
technology, providing the basis for IT 
system administrators, original equipment 
manufacturer (OEM) tech support and 
warranty services to improve the integrity 
of computer systems.

Inphi received Intel® validation at 
1.5V for its low-power LV-GS02 double-
data-rate three (DDR3) register on 
Intel’s current Xeon® Core i7® and next-
generation platforms. Th e Inphi LV-GS02 
enables enterprise computing platforms 
to achieve higher memory capacity and 
bandwidth while using signifi cantly less 
energy. 

Intel (NASDAQ: INTC) unveiled 
the Atom™ processor CE4100, the newest 
SOC in a family of media processors 
designed to bring Internet content and 
services to digital TVs, digital versatile disc 
(DVD) players and advanced STBs. Th e 
CE4100 processor, formerly codenamed 
Sodaville, is the fi rst 45nm-manufactured 
consumer electronics (CE) SOC based 
on Intel architecture. It supports Internet 
and broadcast applications on one chip, 
and has the processing power and audio/
video components necessary to run rich 
media applications such as 3D graphics.
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Jennic released a range of integrated 
modules, based on its JN5148 wireless 
microcontroller. Th is new family of wireless 
modules allows Jennic’s customers to bring 
their product to market quickly and easily while 
benefi ting from the low-power and high-memory 
footprint of the JN5148, and without incurring 
the expense and time of designing an RF board 
or going through RF regulatory approvals.

 Th e Carbon Disclosure Project (CDP) 
named LSI (NYSE: LSI) to its 2009 Carbon 
Disclosure Leadership Index. Th e Carbon 
Disclosure Leadership Index recognizes 
companies that have demonstrated a good 
understanding of how climate change aff ects 
their business today and in the future.

MagnaChip Semiconductor unveiled eight 
types of 600V-level high-voltage metal-oxide 
semiconductor fi eld-eff ect transistor (MOSFET) 
products. It is the fi rst time the company has 
launched 600V MOSFETs for power supply to 
liquid crystal display (LCD) TVs, LCD monitors 
and computers. 

Marvell’s (NASDAQ: MRVL) 88DE2710 
video processor is a featured component of 
Sony’s BDP-CX7000ES 400-disc Blu-ray disc 
MegaChanger, thus furthering the integration of 
Marvell technology into leading CE devices.

Micronas (SWX: MASN) introduced its 
HAL 1820, the fi rst member of a new family of 
value-optimized linear Hall sensors. Th e HAL 
1820 is Micronas’ answer to the market demand 
for an adaptable, robust and cost-eff ective sensor 
with low space requirement for detecting the 
position, the direction of movement or fl uid 
levels, for current measurements and as an 
alternative to conventional potentiometers.

NextIO’s input/output virtualization (I/
OV) solutions now support Intel’s 1G and 
10G Ethernet controllers. NextIO’s Express 
Connect™ products enable controllers to be 
virtualized and shared across physical servers in 
a variety of form factors, including blade and 
rack servers. With NextIO, any I/O can connect 
to any server, operating system, hypervisor and 
storage architecture using existing, unmodifi ed 
applications and off -the-shelf software.

Samsung’s new M1 portable media player 
is powered by NVIDIA’s (NASDAQ: NVDA) 
Tegra™ ultra low-power HD mobile processor, 
providing the device with a brilliant visual 
experience. Th e M1 player off ers 720p HD 
video playback on its active matrix organic 
(AMO) LED display, wireless mobile games in 
amazing 2D/3D graphics and advanced audio 
functionality. 

NXP Semiconductors and Skymeter signed 
a memorandum of understanding to combine the 
two companies’ latest solutions to off er superior 
road use metering technology for road user 
charging (RUC) and other automotive-related 
mobile payment markets. Th is collaboration will 
provide the RUC market with Global Positioning 
System (GPS)-based vehicle positioning unlike 
anything on the market today.

Octasic entered into a distribution agreement 

with DIP International. Under the terms of the 
agreement, DIP will provide localized sales, 
support for Octasic’s silicon and software voice, 
video and data solutions for converged carrier, 
enterprise and end-point communication 
equipment manufacturers in France.

PLX Technology (NASDAQ: PLXT) 
completed key design milestones that bring 
to market diverse Universal Serial Bus (USB) 
3.0 (SuperSpeed USB) solutions for a wide 
variety of applications. Th is PLX® development 
expands on the company’s USB 2.0 expertise 
and PCI Express® (PCIe®) leadership, and 
will be compliant with the high-performance 
and interoperability standards of the USB 3.0 
specifi cation. 

Qualcomm (NASDAQ: QCOM) and 
Cargo Transporters announced the rollout of 
Qualcomm’s Mobile Computing Platform 200 
Series (MCP200) in Cargo Transporters’ fl eet. 
Th e deployment builds on Cargo Transporters’ 
existing MCP100 implementation and now 
gives the company and its drivers access to Wi-Fi 
networks and the ability to conduct in-cab video 
training.

Redpine Signals launched a suite of 
products addressing smart energy management 
and the advanced metering infrastructure 
(AMI). Th e products include the RS-SE-201 
smart energy Wi-Fi communications module, 
the RS-SE-301 advanced metering gateway 
system, the RS-SE-401 low-power metering and 
communications module, the RS-SE-501 secure 
circuit breaker system and the RS-SE-601 long-
range simultaneous dual-band Wi-Fi module.

RMI and 6WIND broadened their existing 
partnership aimed at enhancing the performance, 
scalability and ease-of-integration of advanced 
carrier-class solutions for their mutual customers. 
As part of this collaboration, 6WIND is 
expanding availability of its 6WINDGate™ 
embedded software solutions that will be newly 
optimized for RMI’s XLR® and XLS® multi-core, 
multi-threaded processors.

Standard Microsystems (SMSC) 
(NASDAQ: SMSC) launched the LAN88710 
Media Independent Interface/Reduced Media 
Independent Interface (MII/RMII) 10/100 
Ethernet transceiver, its second TrueAuto™ 
Ethernet solution. Th is device is designed 
specifi cally to meet the high reliability standards 
required by automotive applications such as 
on-board diagnostics or fast software download 
interfaces for central gateway and telematics 
modules, navigation systems, radio head units 
and connectivity devices.

STMicroelectronics (NYSE: STM) 
introduced MotionBee™, a complete, ready-
for-use platform that combines state-of-the-art 
motion sensing with ZigBee wireless technology 
in a single, ultra-compact module. Boasting low-
power consumption and high level of integration, 
ST’s MotionBee enables system developers to 
quickly and cost-eff ectively build wireless sensor 
networks for remote motion recognition and 
tracking in many diff erent application areas, 

including healthcare, security, industrial control 
and environmental monitoring.

Telegent Systems was awarded best 
terrestrial wireless contribution/distribution/
transmission solution in the CSI Product Awards 
2009. Telegent won the award for its TLG2300 
PC TV solution, which is the industry’s fi rst 
single-chip PC TV receiver able to receive digital 
and analog free-to-air terrestrial broadcast 
signals, supporting Digital Video Broadcasting-
Terrestrial (DVB-T), National Television System 
Committee (NTSC), Phase Alternating Line 
(PAL) and Sequential Color with Memory 
(SECAM) standards.

Ubidyne was named a Global Cleantech 
100 company by Guardian News and Media and 
Cleantech Group. Th e Global Cleantech 100 is 
the fi rst list highlighting the most promising 
private clean technology companies around the 
world.

Vimicro International (NASDAQ: VIMC) 
launched its VC0706, a digital video processing 
SOC for surveillance cameras. In addition, 
Vimicro announced its new electronic pan/
tilt/zoom (ePTZ) surveillance camera reference 
design featuring a 5-megapixel CMOS image 
sensor from Aptina Imaging. Capitalizing on 
its rich experience in video processing and IC 
design, Vimicro developed its VC0706 and 
ePTZ solutions to meet the design needs of the 
fast-growing surveillance camera market.

Microsoft chose Wolfson Microelectronics’ 
(LSE: WLF.L) WM8352, a power management 
device with integrated stereo CODEC, for the 
next generation of its highly acclaimed portable 
media player, the Zune HD. Th e WM8352 is 
a product from Wolfson’s successful portfolio of 
power management devices and off ers a highly 
integrated solution delivering superior sound 
quality and extended battery life to leading-edge 
portable multimedia devices.

Xelerated AB and Opulan partnered to 
deliver highly integrated Ethernet passive optical 
network (EPON) solutions for the Chinese 
market. Xelerated’s AX family of programmable 
Ethernet switches, combined with Opulan’s 
10G EPON technologies, will provide Chinese 
network equipment vendors and carriers with 
the market’s fi rst cost-eff ective, unifi ed and 
programmable fi ber access solution for multi-
dwelling unit (MDU) switches and 10G optical 
line terminal (OLT) designs.

Xilinx (NASDAQ: XLNX) demonstrated 
the latest developments in serial connectivity 
that lower the cost and power of serial digital 
interfaces (SDIs) and enable the rapid adoption 
of emerging DisplayPort and Ethernet Audio/
Video Bridging (AVB) protocols. At the heart 
of these innovations is the Xilinx Broadcast 
Connectivity Targeted Design Platform that 
simplifi es the development of complete broadcast 
audio and video interface solutions with support 
for standard defi nition (SD), HD and 3G-SDI 
standards in a single programmable device. ▪
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A semiconductor operations executive recently shared that his 
company challenged him to reduce the company’s average 
product cost by a penny a week, a seemingly modest and 

attainable goal. For the typical semiconductor company, however, this 
goal is at the core of business success. Sustained achievement of this 
goal brings the better part of a dollar to the bottom line for each unit 
delivered, and over the millions of units typical to a semiconductor 
operation, it harvests measureable and signifi cant profi t. Additionally, 
reducing product cost directly improves gross margin, the primary 
indicator of semiconductor value creation and a core metric of 
management eff ectiveness for the entire executive team.

Operations executives, admittedly, have a full slate of objectives, 
from supply chain planning and execution to intense focus on 
improvements to product quality. Th is, however, does not allow the 
operations executive to leave the understanding and management of 
product cost to another part of the organization. Working closely with 
the fi nancial support teams, the responsibility for both product cost 
and cost of inventory remains squarely with the operations team.

Th is article focuses on product cost and cost reduction from an 
operations and fi nance perspective. It discusses semiconductor costing 
by breaking down the components of actual costs and provides a 
summary of the cost drivers for overall inventory value. Finally, the 
article proposes a structural model to build sustained cost reduction 
strategies for the entire semiconductor organization.

Semiconductor Costing
To start, it is helpful to understand how semiconductor product cost 
is typically modeled through the production process. Most often, 
product is valued using a yielded standard cost model. At each stage 
of production, this model takes the product value for the input to the 
stage, adds the cost of product and/or service at that stage and divides 
the sum by a planned (standard) yield for that stage. For example, 
if a chip is going through the “packaged test” step, the product’s 
value going into test might be $4.50, the testing itself might cost 
$0.50 and the expected yield might be 80 percent. In this example, 
the yielded standard cost model values the product coming out of 
that stage at $6.00. Applying this model over the entire production 
pipeline has proven to be an eff ective way to anticipate the total cost 
of production of good product delivered to the customer.

It is worth pointing out that the standard cost model is an active 
approach to managing cost. In creating the model, the cost and yield 
goals for each step of production are established and the ongoing 
results against these goals are measured. Th e model is not only used to 
value a product; more importantly, it helps a company to understand 
the drivers of product and inventory cost and to manage these cost 
drivers.

In reality, actual costs will be diff erent from the model, and 
these diff erences between standard cost and actual cost are captured 
as variances. Each category of variance tells a story about product 

cost and presents an opportunity for active management to improve. 
Variances often exist for:

Procurement: diff erences in the actual cost from the supplier  ▪
and the planned cost.

Yield: diff erences based on the variance between actual and  ▪
standard yield.

Rework: costs associated with re-testing, re-marking, re- ▪
programming and re-packaging.

Work fl ow: diff erences between the planned and actual  ▪
production fl ow.

Absorption: diff erences in the applied overhead (or equipment  ▪
cost). 

Elements of Cost and Cost Variance
Using this standard model as a lens, a company can examine the 
individual elements of cost more closely. Successful cost reduction 
starts by fully understanding these individual elements. Later in this 
article, who controls these elements of cost will be discussed.

Procurement cost in the fabless model is the fee for the supplier’s 
product or service. Th is cost includes lot charges of all kinds and 
any other cost adders (e.g., gold). Standard cost for procurement 
is usually based on the supplier used (or blended if there is multi-
vendor sourcing) and an expected standard lot sizing. Procurement 
execution decisions by the company often have a larger impact on 
cost than the supplier fees due to choices such as less than optimal lot 
sizing or the use of hot lots. 

Two types of variances can be tracked for procurement cost—
purchase order variance and invoice variance. Purchase order variance 
identifi es purchasing decisions that are diff erent than the production 
standards and is typically due to explicit decisions made by the 
company and not the supplier. Invoice variance identifi es diff erences 
between the purchase order and the supplier invoice and is typically 
indicative of an issue that needs to be managed at the supplier. 

Yield impacts cost in a signifi cant manner. Small improvements 
in yield over time have dramatic eff ects on inventory valuation. 
Th e planned “standard” for yield at any step is set based on the best 
estimate for a period of time (usually quarterly or longer). Variances 
between the standard yield and the actual yield indicate your 
company’s ability to maintain and improve yield goals. When yields 
are below expectation, it becomes a primary indicator for production 
problems at suppliers’ sites. 

Work fl ow is the basic logistics path planned for the production 
of the product. Th is includes supplier selection, plant location as 
well as shipping and logistics support. Variances in work fl ow may 
have signifi cant eff ect on both production time and cost. While 
the “standard” for production cost may model the use and logistic 
support for a low-cost, remote supplier, a supply crisis will quickly 
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have the organization decide to “hot lot” a local supplier. Interestingly, 
logistics and work fl ow costs are often hidden; companies routinely 
do not add this cost to their products, choosing to move the cost of 
in-production shipping directly to cost of sales. Depending on the 
value of the product and the various stages of production, logistics 
can be a signifi cant or immaterial expense.

Rework is the cost to re-do a great variety of production steps. 
Sometimes it is required due to doubts about the quality of a lot. 
Many times it is required to change the product to meet alternative 
demand. Re-marking, re-programming and re-packing are all 
examples of this cost. Th e cost of doing rework occasionally reclaims 
previously written-off  inventory—but most of the time the cost of 
rework does not add value to the resulting inventory. Rework variance 
is the diff erence between the input cost and the output value. Th e 
input cost includes the cost of the product coming in plus the cost of 
the rework process. 

Finally, there are the absorption cost categories—the allocation 
of overhead to production or the allocation of company-owned 
equipment stored at the suppliers. Absorption cost categories are 
managed both on the cost input side (the cost of operation) and 
on the throughput side. (Absorption is based on the estimated cost 
allocation per unit of production.) Absorption cost variances indicate 
diff erent production volumes from those anticipated, or diff erences 
in the input cost spent.

While the standard model and the categories of variance discussed 
capture the bulk of product and inventory cost issues, there are other 
categories of product cost to acknowledge. Royalties are outside the 
control of operations, but are worth mentioning since they can be 
signifi cant. Other product costs relate to holding inventory and 
managing the on-hand quantity. Th ese costs relate to the amount 
of inventory produced relative to demand—and include costs for 
warranty, storage and obsolescence. 

Inside and Outside Cost
While there are many ways to classify product cost and product 
cost variances, the key elements of cost have been summarized. At 
this point, it is useful to diff erentiate between outside and inside 
costs. Outside costs result from the interaction with a third party, 
commonly a subcontractor, and are more often under the control 
of operations. Inside costs are costs resulting from internal decisions 
and processes of the company. Th ese decisions and processes are set 
by a combination of fi nance and operations. Th e most common cost 
components are classifi ed in Figure 1. 

Figure 1. Classifying Product Cost

 

Managing Inventory Cost
Let’s fi rst look at the outside costs. Th e largest and best understood 
component of product cost is the procurement standard cost. Th is 
cost is usually determined based on estimated negotiated rates with 
subcontractors, and is traditionally an operations responsibility. A 
solid fi nancial team can add value to setting this cost through use 
of other variances: to verify the accuracy of the cost, to anticipate 
potential deviations and to test the internal procedures used in 
establishing the standard cost. 

Th e procurement standard cost can change for a variety of reasons, 
including changes by the supplier. Subcontractors set prices for 
services either at the time the purchase order is placed or at the time 
the service is performed or product delivered. Th is timing can have 
a large impact on product cost and can generate large unexpected 
variances. To allow a more predictable and stable standard cost, 
operations should negotiate with the subcontractor to have the price 
set at the time the services are performed, as this method eliminates 
the uncertainty related to unknown delivery dates. 

Cooperation between operations and fi nance helps ensure 
overcharges by the subcontractor or purchase order price errors are 
processed into credits from the vendors. Finance or operations should 
verify that all the discounts earned are taken. Solid administrative 
processes such as these often have a substantial positive impact on 
inventory valuation.

A review of the invoice and purchase price variance will identify 
company processes and external events that impact the forecasted 
product cost. Assessment of these variances should uncover which 
of them will continue and in which amount. Th e analysis must not 
only be limited to the products generating the variance, but also to 
any other products using similar services or materials as they could 
also be impacted.

As mentioned, royalty is a signifi cant cost often not included in the 
standard cost. Th e decision to enter into royalty agreements usually 
rests with sales or research and development (R&D). Finance can 
create some saving opportunities by considering volume discounts, 
prepaid royalties at discounted rates and negotiating end-of-life 
discounts for products becoming obsolete. 

Inside costs are traditionally analyzed through variances. Yield 
variance and rework variance can identify poorly yielding products. 
Operations analysis includes a review of test programs and current 
standards, and considers both corrective measures and associated 
cost. Financial analysis should consider forecasted standard costs and 
if there are other potential costs resulting from yield issues. Potential 
costs could be rework and rescreen costs on inventory on-hand 
or with the customer as well as the cost of warranty replacements 
and customer claims for damages such as line-down penalties. 
Th ere are additional impacts from yield and rework that require 
cooperation with sales to assess potential sales returns and to mitigate 
damages. Operations is often asked to consider the degree of vendor 
responsibility and decide if it would be possible to obtain credit. Even 
an unusually favorable variance should warrant a review. It could be 
the sign of issues such as a test program failing to catch defects. 

A process variance can track when products follow a manufacturing 
route diff erent from the standard route. Procurement standard cost is 
often blended in this scenario, estimating the volume percentage of 
each route or using the cost of the route with the highest expected 
volume. A signifi cant variance should be analyzed to see why the 
change has occurred, to identify any operational issues or to determine 
if the standard needs to be reset.

See Strategies page 44



austriamicrosystems’ business unit Full 
Service Foundry successfully introduced its newly 
developed and state-of-the-art 0.18μm high-
voltage CMOS process with a comprehensive 
half-day technology seminar on system-on-chip 
(SOC) and high-voltage design techniques.

Th e exceptionally well-attended technology 
seminar held one day prior to this year’s GSA 
Emerging Opportunities Expo & Conference in 
Santa Clara, California was very appreciated by 
the participating designers and engineers from 
industry-recognized companies. Many highly 
experienced semiconductor industry veterans 
enjoyed the detailed information about high-
voltage design techniques with austriamicrosystems 
and IBM’s next generation of 0.18μm high-
performance analog/mixed-signal technology, 
which is ideally suited for a wide variety of 
applications such as power management, motor 
control, print drivers, direct current/direct current 
(DC/DC) converters, switched power supplies, 
liquid crystal display (LCD) drivers and backlight 
controllers. Th e new 0.18μm high-voltage CMOS 
process enables integration of more digital logic 
and is therefore the perfect solution for SOC 
designs. Further specialty technology seminars 
will be announced soon.

For additional information, contact:
Ron Vogel
(T) 408-345-1790
(E) ronald.vogel@austriamicrosystems.com
(W) www.austriamicrosystems.com

Advanced Technology Investment Company 
(ATIC) of Abu Dhabi and Chartered 
Semiconductor Manufacturing announced 
a defi nitive agreement whereby ATIC would 
acquire Chartered, one of the world’s top 
dedicated foundries. Th e proposed acquisition 
will be eff ected by way of a scheme of 
arrangement under section 210 of the Companies 
Act of Singapore, subject to customary 
conditions. Th e transaction is expected to close 
during Q4 2009. Th e transaction would allow 
ATIC to build on the complementary platforms 
of Chartered and GLOBALFOUNDRIES 
with Chartered’s customer relationships and 
capabilities in 8-inch and 12-inch fabrication, and 
GLOBALFOUNDRIES’ advanced technology 
expertise, capacity profi le and global footprint.

For additional information, contact:
Tiff any Sparks
(T) 408-941-1185
(E) tiff anys@charteredsemi.com
(W) www.charteredsemi.com

Pioneering the open foundry business model 
in China since 1997, CSMC Technologies is 
a leading pure-play specialty analog foundry 
providing fabless design houses and integrated 
device manufacturers (IDMs) with 6-inch and 
8-inch manufacturing services.

CSMC’s Fab 2 commenced 8-inch wafer 
production with emphasis on high-voltage 
analog, mixed-signal and power processes in 

2008. Potential analog products can be utilized 
in a broad range of end-market applications, 
including consumer electronics, communications 
devices, computer peripheral equipment and 
automotive. Th e target capacity of Fab 2 is 
30,000 8-inch wafers per month in early 2010, 
with process technologies advancing to the 
0.13μm node.

For additional information, contact:
Jessie Shen
(T) 86-510-88113349
(E) shenj@csmc.com.cn
(W) www.csmc.com.cn

Fujitsu Microelectronics America (FMA), a 
leading wafer foundry and application-specifi c 
IC (ASIC) service provider, off ers world-class 
semiconductor solutions to fabless and system 
companies. Based on its advanced CMOS processes 
and application-optimized design intellectual 
property (IP), Fujitsu’s technology platforms are 
available from the 180nm to 65nm nodes to 
customer-owned tooling (COT) customers.

For customers who prefer a full-service 
engagement model, FMA provides complete 
turnkey ASIC services for quick time-to-revenue. 
Fujitsu’s technical experience, design expertise and 
complex packaging capabilities are key to its long 
track record of consistently delivering fi rst-pass 
success in SOC development and production.

For additional information, contact:
David Fung
(E) dfung@fma.fujitsu.com
(W) www.fujitsu.com

Jazz Semiconductor, a Tower Group 
Company, and Entropic Communications 
announced volume production of silicon tuners 
adopted by LG for its LCD and plasma TVs. 
Entropic used Jazz’s cost-eff ective 0.18μm CMOS 
process and its world-class radio frequency 
(RF) modeling for its multi-mode silicon tuner 
design which enables a low system cost and high-
performance solution to fuel digital TV and set-
top box momentum worldwide.

Jazz and Tower signed a memorandum 
of understanding (MOU) with SVTC to 
expand their aerospace and defense (A&D) 
microelectromechanical systems (MEMS) 
customer base and provide SVTC’s A&D 
customers with access to select Jazz technology 
and U.S. manufacturing facilities. 

Jazz announced its optimized SiGe technology 
targeted at replacing GaAs components in the 
growing millimeter wave and cell phone markets, 
lowering cost and increasing integration. In 
addition, Southwest Integrated Circuit Design 
(SWID) selected Jazz’s 0.35μm SiGe BiCMOS 
process and models to achieve fi rst-time success 
for its digital satellite tuner.

For additional information, contact:
Melinda Jarrell
(T) 949-435-8181
(E) melinda.jarrell@jazzsemi.com
(W) www.jazzsemi.com



MagnaChip Semiconductor, a leading Asia-
based designer and manufacturer of analog 
and mixed-signal semiconductor products 
for high-volume consumer applications, now 
off ers foundry customers a cost-eff ective high-
performance 0.11μm high-voltage 30V process 
technology and is developing a 0.11μm high-
voltage 20V process which is targeted for release 
by the end of 2009.

MagnaChip’s 0.11μm high-voltage 30V 
process achieves cost reduction by dramatically 
reducing the pitch of the high-voltage transistor 
when compared to other foundries and also 
provides technology competitiveness with the 
smallest static random access memory (SRAM) 
cell size at the 0.11μm node and reduced 
mask layers. Th ese features combine to enable 
MagnaChip’s customers signifi cant advantages 
over their competitors.   

For additional information, contact:
(T) 82-43-718-4114 
(W) www.magnachip.com

Kilopass Technology, the leading provider of 
semiconductor logic non-volatile memory 
(NVM) IP, and Semiconductor Manufacturing 
International (SMIC), one of the world’s leading 
foundries, announced their embedded one-time 
programmable (OTP) partnership. Kilopass is the 
fi rst embedded OTP NVM partner in SMIC’s 
65nm and 45nm processes. Th e 65nm OTP test 
chip tapes out at the end of 2009 followed by 
45nm in mid-2010.

Kilopass and SMIC have been collaborating 
since 2005 with the development of 180nm, 
130nm and 90nm OTP. Th eir customers have 
seen much success in applications including 
trimming, boot code and security key storage 
for multimedia processors, microcontroller units 
(MCUs) and radio-frequency identifi cation 
(RFID) ICs.

For additional information, contact:
(T) 86-21-3861-0000
(W) www.smics.com

SilTerra Malaysia Sdn. Bhd., a leading RF 
CMOS technology provider, announced the 
release of Smart Process Design Kit (PDK) for 
its 0.13μm RF CMOS technology. Smart PDK 
is an advanced solution providing statistical 
metal-oxide semiconductor fi eld-eff ect transistor 
(MOSFET) process variation, statistical 
interconnect parasitic extraction and spiral 
inductor simulation/synthesis. Th e solution 
strives to ensure fi rst-time silicon success for 
RF designers, on top of the advanced model 
that was released in 2H 2008 (BSIM4 and 
surface potential-based model PSP). SilTerra’s 
0.13μm RF CMOS technology off ers thick-
metal, single-poly, (up to) eight-metal layer 
metal-insulator-metal capacitors as an option. 
Its 0.13μm RF CMOS technology has been 
running volume production since 2H 2008.

For additional information, contact:

Lu Ping Chiang
(E) pingchiang_lu@silterra.com
(W) www.silterra.com

Taiwan Semiconductor Manufacturing 
(TSMC) has added a low-power process to its 
28nm high-k metal gate roadmap. Th e new 
process is expected to enter risk production in 
Q3 2010 and will follow risk production of 
the 28nm low-power silicon oxynitride process 
at the end of Q1 2010. Risk production of the 
28nm high-power process is expected at the 
end of Q2 2010. TSMC’s 28nm development 
and ramp has remained on schedule since 
the company announced the technology in 
September 2008.

To fully utilize the power of the 28nm 
technology family for a broad range of 
diff erentiating products, TSMC is working 
closely with customers and ecosystem partners 
to build a comprehensive design infrastructure 
based on the company’s Open Innovation 
Platform™. Th e Open Innovation Platform™, 
hosted by TSMC, is open to TSMC’s customers 
and partners.

Established in 1987, TSMC is the world’s 
largest dedicated semiconductor foundry. As 
the founder and leader of the dedicated foundry 
business, TSMC has built its reputation 
on providing advanced wafer production 
processes and unparalleled manufacturing 
effi  ciency. From its inception, TSMC has 
consistently off ered the foundry segment’s 
leading technologies and TSMC-compatible 
design services to its customers. Th e company’s 
total managed capacity exceeds eight million 
8-inch equivalent wafers, while its revenues 
represent approximately 50 percent of the 
dedicated foundry segment. TSMC became the 
fi rst semiconductor foundry seven years ago to 
enter the ranks of the top 10 IC companies in 
worldwide sales. According to an IC Insights 
report, TSMC ranked number fi ve in worldwide 
sales in 2008.

For additional information, contact:
Ferda Mehmet
(E) ferda.mehmet@ar-edelman.com
(W) www.tsmc.com

Tower Semiconductor announced several 
customer engagements including an MOU with 
Intersil to co-develop a next-generation power 
management platform, the largest potential 
partnership in Tower’s history. Intersil will 
utilize the platform to manufacture leading-
edge power ICs in Tower’s fab.

Tower announced the successful sampling of 
a new CMOS imager that will serve in Medigus’ 
line of disposable miniature cameras and its new 
medical devices camera, the smallest of its kind 
in the world. 

Tower announced deals with Korean 
customers Dongwoon and Taejin to develop 
high-volume light-emitting diode (LED) 
lighting devices and low-power, high-effi  ciency 
voltage regulator ICs, respectively. Tower also 

announced it will manufacture 3PEAKIC’s 
energy-saving LED driver ICs used for backlight 
LED panels in handheld devices such as cell 
phones, personal digital assistants (PDAs) and 
personal navigation devices (PNDs).

For additional information, contact:
Melinda Jarrell
(T) 949-435-8181
(E) melinda.jarrell@tower-usa.com
(W) www.towersemi.com

Cadence Design Systems has delivered an end-
to-end Common Power Format (CPF)-based, 
low-power and design for manufacturability 
(DFM)-aware design reference fl ow for United 
Microelectronics’ (UMC) 40nm process 
technology. Th e new reference fl ow provides 
designers with a reliable, UMC-validated 
methodology incorporating the latest in low-
power techniques, model-based DFM analysis 
and optimization capabilities for maximum 
power effi  ciency, superior quality of results and 
accelerated yield ramp.

In addition to low power, the UMC 
reference fl ow also employs the Encounter 
Digital Implementation System’s full suite of 
integrated, foundry-certifi ed, model-based 
DFM capabilities for lithography. Th is enables 
designers to confi dently prevent, analyze and 
optimize for potential DFM hotspots during 
the physical implementation fl ow.

For additional information, contact:
(T) 886-3-578-2258
(E) sales@umc-usa.com
(W) www.umc.com

Th e X-FAB Group recently announced a 
comprehensive, analog/mixed-signal high-
temperature CMOS foundry process for ICs 
requiring operating temperatures up to 175 
degrees Celsius. Th e modular 0.35μm process 
XA035 is the fi rst to enable high temperature-
capable SOC solutions, combining high-voltage 
and embedded NVM elements. Design support 
includes the XA035 lifetime calculator, a unique 
new tool that calculates the expected IC lifetime 
for a given mission profi le to help determine 
lifetime/temperature trade-off s. Th e XA035 
process surpasses the stringent Automotive 
Electronics Council (AEC)-Q100 qualifi cation 
tests for automotive IC quality and reliability. 
Compared to the more costly discrete solutions, 
it allows for the manufacturing of cost-
eff ective IC solutions for operation in hostile 
environments. Th e XA035 process is ideally 
suited for high-precision analog circuits, sensor 
front ends and brushless DC motor controls for 
automotive, industrial, aerospace and military 
markets.

For additional information, contact:
(T) 408-844-0066 ext. 101
(E) info@xfab.com
(W) www.xfab.com ▪
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In 2001, total semiconductor sales dropped 31 percent year-on-
year (YoY) to about $151 billion, while fabless semiconductor 
sales dropped 24 percent to $13 billion. By 2002, there were 

signs that the industry was going to recover. 
Now almost seven years later, the industry has gone through 

another big downturn. Semiconductor revenues have retreated again. 
According to EE Times, reporting on research from IC Insights 
Inc., total fabless semiconductor revenue dropped 16 percent YoY 
in 2009 to $17 billion. And according to GSA, sales for the top 30 
semiconductor companies, which represent about 80 percent of total 
industry revenues, will likely fall 20 percent YoY in 2009—to an 
industry annual revenue equivalent of 2003. 

But much like 2002, there are signs (at least at this writing) that 
the industry is bouncing back. According to IC Insights, after seeing 
a historically low fab utilization rate in Q1 2009 of 57 percent, the 
industry is expected to return to 89 percent utilization by the end 
of 2009. TSMC is reporting that fab utilization is approaching 78 
percent off  from a high of 88 percent—the peak utilization rate in 
2008 prior to the crash. Th e outlook for fabless companies is also 
looking better. Revenues from total foundry sales are expected to 
grow rapidly. GSA and others expect revenues from fabless companies 
to represent one third of total semiconductor sales worldwide by 
2013. So what, if anything, is diff erent? Was the fi nancial panic only 
a blip—a bad year? 

Many fabless companies, especially start-ups, ask for advice on 
how to manage their outsourcing given the diffi  cult environment. 
At a high level, at least from an outsourcing standpoint, it is still 
important to select and maintain close relationships with vendors in 
the fabless supply chain. Eff ective fab, package, assembly, intellectual 
property (IP) and other design partner relationship management is 
still critical—so is having a good business plan. If anything, recent 
events have made the eff ective management of these relationships 
even more important.

For fabless companies, in general, and start-ups, in particular, the 
most important advice has been well covered (i.e., to have a clean 
balance sheet and strict control of operations and costs). Companies 
must make the most of every dollar. Most likely this is not going to 
be a temporary requirement. 

Even if the industry bounces back strongly in the near future, 
there are some aspects of the semiconductor industry that are here 
to stay. Th e crash of 2008 sent prices tumbling for many consumer 
electronics. For example, the average price of a liquid crystal display 
(LCD) TV has dropped signifi cantly since the fi nancial panic of 
2008. A 32-inch LCD full HDTV can now be had through Wal-
Mart for less than $400. Th e end-user cost for smartphones has also 

tumbled over the last nine months. Consumer expectations for ever-
cheaper prices are well entrenched. Th is trend alone will demand that 
fabless companies always accelerate focus on cost reduction. 

Beyond the obvious, such as negotiating vendor prices or making 
careful IP selections, there are other ways fabless companies—
especially smaller companies—can operate to ensure they optimize 
their businesses. For example, companies need to take extra care to 
ensure they minimize the number of tape-outs and product spins 
they do. In leading-edge process geometries, a tape-out alone can cost 
$1 million plus—no small fee for a new entrant or smaller company. 

Companies need to make the best use of cost-cutting options 
around them such as the use of multi-project wafers (MPWs). If a 
company is unsure of the likelihood of success on a fi rst revision, 
a MPW can signifi cantly cut the initial costs of tape-out and mask 
development. Once a product has been validated, the company 
would then have to build a full mask set for production. 

In addition to the use of MPWs, large and small companies can 
always benefi t by working more closely with their fab and IP vendors 
to ensure designs have a better chance of working on the fi rst revision. 
Ensuring that their IP has been hard coded in silicon on the process 
and specifi c fab line they plan on using is good practice, in general. 
However, this level of IP verifi cation is not always available.

For more insight into the latest trends aff ecting the fabless model, 
Rick Cassidy, president, TSMC North America, shares his insights 
on this space. 

Q: In your opinion, how is the fabless semiconductor model changing?

A: Technology drivers and today’s business environment make 
collaboration an absolute imperative. On the technology side, it 
doesn’t matter whether companies are running on the most advanced 
technologies, more mainstream nodes or even more customized processes; 
the need for process-tuned IP and process-specifi c ecosystems are becoming 
absolute necessities that can only be developed through close collaboration. 
Sometimes this may manifest itself as three-way collaboration amongst 
the customer, the foundry and their design partners.

On the business side, money is tight. Consequently, fabless companies 
are often limiting their investments to fewer product options. Th ey have 
chosen a “focus to win” strategy. As a result, their margin for error has 
shrunk almost exponentially. Smart companies, therefore, are being more 
collaborative to maximize the potential for success of each and every 
design investment.  

Q: Do you have any practical advice for fabless companies?

A: Providing diff erentiated value and intense customer focus will be key. 
Companies should be dedicating as much time and resources as possible 
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on diff erentiating factors—that is the target. And, of course, the ideal 
target would be 100 percent. What this also means is that they should 
be looking for good ecosystem partners who can help them with the 
foundation aspects of their value equation. Successful companies will 
be those that clearly diff erentiate themselves in such a way that their 
customers are willing to pay for that diff erentiated value. 

Start-ups, particularly, need to focus their attention on a narrow 
set of initiatives and actions that generate revenue and profi t as they 
march toward fulfi lling their vision. Th ey need to have a laser-like focus 
on revenue and profi tability, while being patient about achieving their 
full vision. Because resources are limited, they should focus on a tightly 
defi ned number of customers and segment applications, rather than 
diluting precious resources over a larger base.

Q: Do you have suggestions for ways fabless companies can stay 
competitive within a changing model?

A: Good business practices are really all about executing on the 
fundamentals and sticking to your knitting by consistently doing what you 
do well. Th e semiconductor industry has always been about innovation 
and technology. Th at will remain a constant. Th ere are, however, a few 
trends that are going to shape the future. Th ose companies that respond 
positively to these trends will reap the greatest reward. 

First, there is the continuing trend toward specialization. 
Specialization takes on many forms. At advanced nodes, there are layout-
dependent eff ects that make it more imperative to tightly integrate IP 
development with process technology. We are developing analog basic 
libraries—known as ABC libraries—that contain fundamental library 
blocks that are fully characterized to our processes and can be used with 
a high degree of confi dence as part of more complex IP. Second, the cost 
of technology today requires a “right-the-fi rst-time” strategy. Multiple re-
spins are tremendously expensive from both a fi nancial and a time-to-
market perspective.  One reason why we instituted the Open Innovation 
Platform is so all our design infrastructure partners could come together 
and provide the IP, tools and fl ows that would increase our customers 
“right-the-fi rst-time” success. Th ird, packaging has become critical, so 
it is imperative to work with leading-edge foundries in a soup-to-nuts 
approach to make sure all the back-end considerations have been thought 
through as part of front-end design.

Q: What is your outlook for the future, for consolidation and for 
companies delivering new technologies?

A: In general, semiconductors are now ubiquitous, and companies are 
delivering on the promise of improving peoples’ lives. Th e industry is 
mature and needs to anticipate that it will see slower future growth that 
is refl ective of that status. 

I also think the semiconductor industry is probably over-ripe for 
consolidation, but there are some very unique aspects of the industry 
that might make consolidation more diffi  cult. It is a very intellectual 
capital-intensive industry. As a consequence, it may be tougher to merge 
disparate cultures. Clearly, some consolidation is taking place because 
of the softness of the current economy, but I don’t think it is enough to 
positively impact our collective bottom line.

Th e one thing I know for sure is that there will always be demand 
for the truly diff erentiated and the truly innovative, regardless of the 
economic situation. We are seeing, one more time, that semiconductor 
companies, large and small, are leading the global economy into recovery. 
Th e shares of publicly traded semiconductor companies were some of the 
fi rst to recover. Th e innovative thinking of industry leaders, as refl ected in 
their technology and business models, will continue to move the industry 
forward.

And while consolidation is gaining momentum, competitiveness 
in many segments of the industry is still quite high, making this 
industry one diffi  cult place to make money. As the semiconductor 
industry matures, one might expect the number of companies to 
diminish through consolidation and attrition. New entrants still 
willing to consider running the gamut of high costs, long time-
to-market and dwindling appetite by venture capital fi rms to fund 
fabless start-ups need to pick their target markets with care. 

It is important that start-ups have some special competitive edge 
to compete. Companies that play in the purely digital processing 
space are merely in the race to commoditization. It is very hard to 
extract value in this space. It is simply too easy for others to enter. 

Ron Vogel, business development manager at austriamicrosystems, 
explains, “Th e one area that continues to see good growth and 
still has room for innovation is analog design.” According to Ron, 
“Depending on the functionality, analog blocks may not necessarily 
scale like digital. A signifi cant number of new analog designs still 
utilize lagging-edge process technologies. 0.50- and 0.35-micron 
mixed-signal processes are still very popular technology nodes for 
analog circuit development.” Where austriamicrosystems’ foundry 
business sees key diff erentiation is in the use of value-added options 
such as high-voltage, electrically erasable programmable read-only 
memory (EEPROM) and SiGe modules. A company just needs 
to make sure their foundry provides them with well-characterized 
analog models.

Today’s semiconductor total available market (TAM) suggests 
signifi cant growth in automotive and medical applications, which will 
rely heavily on analog interfaces. Ron explains, “As new technologies 
become available, the door opens to new markets requiring innovative 
devices in both the digital and analog domain.” TI’s recent purchase 
of Qimonda’s 300mm wafer technology is confi rmation of the 
importance of this trend. According to EE Times, TI has found in 
these tough times that it is their analog business that is growing and 
profi table. TI, a company recently making money in digital signal 
processors (DSPs), is now investing to increase its exposure in the 
analog domain. Th e purchase of Qimonda’s equipment is to be used 
in TI’s Richardson, Texas plant targeting manufacturing of analog 
circuits. 

Tying back to TSMC’s point about collaboration, the demand 
for analog design will fuel more opportunities for large and small 
companies to collaborate. Often, innovative analog design is the fruit 
of a small team and therefore can serve as a good basis for smaller 
companies to work with larger ones in the years ahead. 

Th e notion of collaboration is also important for fabless system-
on-chip (SOC) companies that integrate processor capabilities. Th e 
growing demand for many applications to integrate with the Internet 
requires that SOC companies work with an ever-increasing array of 
software vendors and contractors as well as Internet service companies 
and applications. Fabless companies that may have avoided dealing 
with software in the past are going to fi nd themselves steeped in the 
demands of porting and support. While this is certainly true for 
consumer electronics, such as smartphones and digital TVs (DTVs), 
this will also apply to companies in automotive, medical and other 
industrial applications. 

New market opportunities for innovative fabless companies are 
growing as well in the emerging markets of China and India. If a more 
serious recession is avoided, some of the thanks will likely go to China 
and India whose economies seem more likely to bounce back faster 
than those of the West. Th e Chinese government was quick to pump 

See Trends page 39
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AccelerATE Solutions is a multi-platform 
test engineering service provider located 
in San Jose, California. Th e company’s 
mission is to leverage its extensive 
experience and contacts within the 
semiconductor test arena to expedite its 
customers’ time-to-market. AccelerATE 
provides the following services to reduce 
production costs: test pattern conversion, 
test interface development, test program 
development, device characterization, 
failure analysis (if required), test program 
optimization, sample production, 
deployment to volume manufacturing, 
and test program conversion. 

For additional information, contact:
Tom Nulsen
(T) 408-573-6066
(E) info@acceler-ate.com
(W) www.acceler-ate.com 

Advantest’s new T5385 memory test 
system for dynamic random access 
memory (DRAM) wafer test delivers an 
unrivalled 768-device under test (DUT) 
parallel test capacity and 533Mbps 
capability for increased throughput 
and lowered cost of test. Ideal for high-
volume wafer fabs, the new tester is also 
equipped with a fl exible pin confi guration 
that supports diverse DRAM devices, 
allowing tester pin resources to be 
optimally allocated for effi  ciency, reduced 
touchdowns and improved throughput. 
Achieving improved effi  ciency per device 
while scaling even higher in parallelism, 
the T5385 also delivers known good die 
(KGD) for consumer devices to greatly 
improve yields for low-power double data 
rate two (LPDDR2) and DDR3 multi-die 
and stacked devices. Enabled by hardware 
and software advances, the T5385 off ers a 
high-speed memory repair analysis (MRA) 
system for DRAM and Flash memory 
wafer test that greatly reduces test time. 

For additional information, contact:
Greg Self
(T) 408-988-7700
(E) g.self@advantest.com
(W) www.advantest.com 

Amkor Technology has introduced 
an automated multi-site wireless local 
area network (WLAN) system tester 
capable of testing WLAN 802.11 (a/b/
g/n), Worldwide Interoperability for 
Microwave Access (WiMAX) 802.16, 
ZigBee, Bluetooth and Global Positioning 
System (GPS). Th is tester integrates an 
off -the-shelf one-box tester (OBT) for 
wireless standard conformance testing 
with power supplies, multimeter and PC 
control via any standard PC interface. 
Th e multi-site wireless enhanced system 
test (M-WeST) module can dock to 
any standard automatic test equipment 
(ATE) test handler for up to quad-
site testing. Automated parallel testing 
reduces the cost of system-level testing 
and product time-to-market. 
 Additional benefi ts of the M-WeST 
module include a zero footprint, fi tting 
conveniently under standard pick-and-
place handlers; unique radio frequency 
(RF) shielding which provides isolation 
between sites, ensuring more accurate 
test results; and extendibility to other RF 
system-level test such as general packet 
radio service/Enhanced Data for Global 
System for Mobile Communications 
(GSM) Evolution (GPRS/EDGE) or 
3G/3.9G cellular.

For additional information, contact:
Mark M. Berry
(T) 480-821-5000 ext. 5449
(E) mark.berry@amkor.com
(W) www.amkor.com

Evans Analytical Group’s (EAG) release-
to-production (RTP) team provides 
engineering service and support from 
chip tapeout to volume production in the 
areas of ATE test hardware and software 
development, reliability qualifi cation, 
electrostatic discharge (ESD) and latch-
up, printed circuit board (PCB) design, 
circuit edit/debug, yield enhancement, 
failure analysis, electron microscopy, 
and equipment calibration and repair 
services.

EAG off ers a wide range of ATE test 
systems for rent, and full engineering 
and production test capability through 
its newly constructed International 
Organization for Standardization (ISO) 
certifi ed test fl oor in Santa Clara, 
California and expanded production 
test capability in San Diego, 
California. EAG’s newly 
added fault isolation/laser 
timing probe system, which 
can be docked to any ATE 
platform, can be used to do 
backside probing of any net 
in the chip while receiving 
stimulus from several 1,000+ 
pin count testers.

For additional information, 
contact:
Aram Sarkissian
(E) aram@eaglabs.com
(W) www.eaglabs.com 

ISE Labs has recently added 
the ability to characterize 
and run production on 
memory parts such as 
DDR3 with speeds up 
to 3.6Gbps. Th e Verigy 
High-Speed Memory 
(HSM) system’s fl exibility 
gives ISE the ability to debug, 
shmoo and fi nd failing segments much 
faster than older systems. ISE can also 
provide turnkey test solutions such as 
engineering expertise, handlers, probers 
and load board design. Th is integration 
will help start-ups as well as larger 
memory customers bring their product 
to market.

For additional information, contact:
James Yu
(T) 510-687-2508
(E) jyu@iselabs.com
(W) www.iselabs.com

LTX-Credence, a pioneer of 
semiconductor ATE solutions, 
announced a new system architecture 
that drives production fl oor effi  ciency 
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Quik-Pak also provides wafer preparation 
services, including backgrinding, dicing 
and bumping. Th ese added services 
address customers’ needs for a full 
turnkey solution that supports wafer-
level processing, the latest packaging 
technologies and advanced assembly 
services. Th e new off erings, coupled with 
Quik-Pak’s current services, will enable 
companies to better meet the demands of 
its customers and facilitate faster time-to-
market for new products. 

For additional information, contact: 
(T) 858-674-4676
(E) moreinfo@icproto.com
(W) www.icproto.com

RoodMicrotec is the fi rst independent test 
house in Europe to off er fully automated 
monitored burn-in service. Th e process 
can handle high-volume burn-in as 
well as safe launch activities. In-site 
measurements during the burn-in stress 
phase allow for fast turnaround times and 
build an early warning system, particularly 
during the ramp-up of new products. Safe 
launch has been replacing volume burn-in 
100 percent. Th e ramp-up management 
runs highly demanding tests on a limited 
number of devices (e.g., 100,000 devices), 
and further cost-intensive production 
burn-in can be waived.

For additional information, contact:
Th orsten Bucksch
(T) 49-9081-804 ext. 130
(E) thorsten.bucksch@rood.de
(W) www.roodmicrotec.com

Scanimetrics’ Wireless Test Access Port 
(WiTAP™) non-contact test technology 
will increase chip productivity by up 
to 30 percent by reducing the size of 
customers’ chips, improving product 
yield and reducing yield ramp-up time. 
Th is is achieved by replacing test-only 
input/output (I/O) cells with WiTAP™ 
cells which are much smaller and can be 
placed anywhere within the core of the 
chip. WiTAP™ cells can also be integrated 
into standard I/O cells, eliminating yield 
loss due to probe damage. In addition, 
WiTAP™ decreases time-to-market by 
reducing chip validation time as a result 
of enabling increased test coverage.

For additional information, contact:
Adeline Chiu
(T) 780-433-9441 ext. 306
(E) achiu@scanimetrics.com
(W) www.scanimetrics.com

STATS ChipPAC has expanded capacity for 
full turnkey wafer-level packaging in its 
Singapore operation. STATS ChipPAC’s 
wafer-level packaging solutions include 
a wide range of technologies for wafer 
repassivation, redistribution and intuitive 
power designer (IPD) layers combined 
with the electronic industry’s preferred 
lead-free Sn-Ag-Cu (SAC) alloys in 
both fi ne- and large-pitch applications. 
Additionally, a complete turnkey process 
fl ow is available with fl exible back-end 
assembly capability, supporting high-
volume wafer sort, automatic optical 
inspection and back-end processing of 
bare die into tape and reel or waffl  e pack. 

For additional information, contact:
Lisa Lavin
(T) 208-867-9859
(E) lisa.lavin@statschippac.com
(W) www.statschippac.com

Verigy, a premier semiconductor test 
company, announced that ISE Labs, the 
largest semiconductor test engineering 
service provider in the Silicon Valley, 
has expanded its test capabilities with 
the addition of Verigy’s V93000 high-
speed memory (HSM) system. ISE Labs 
is the fi rst test house in Silicon Valley to 
off er a high-speed memory test system 
for characterization of DDR3 and quad 
data rate (QDR) memory devices up 
to 3.6Gbps and above. Th ese devices 
are typically found in consumer and 
commercial applications such as high-
performance servers and gaming PCs.

Th e Verigy V93000 provides a scalable 
platform architecture for testing systems-
on-chip (SOCs), systems-in-package 
(SIPs) and high-speed memory devices. 
Th e V93000 HSM Series is installed at 
memory manufacturers, design houses 
and validation labs worldwide. Th e 
scalability and fl exibility of the V93000 
HSM platform allows it to fulfi ll the 
industry’s most demanding performance 
and cost challenges for engineering and 
design characterization as well as for high-
volume production of high-speed memory 
devices, which are used in tomorrow’s 
memory-hungry computer and consumer 
electronics applications.

For additional information, contact:
(T) 408-864-2900
(W) www.verigy.com ▪

to a new level. An integrated multi-
system architecture (IMA) supports the 
assembly of optimized test system arrays 
using compact, low-cost test systems 
as fundamental building blocks. Th is 
new test paradigm allows customers to 
maximize production fl oor fl exibility and 
utilization, resulting in lower cost of test 
and reduced capital spending. 

Allowing the ultimate in fl exibility, 
IMA tester arrays eliminate the need to 
purchase expensive, physically large, high 
pin count systems. With the purchase of 
an IMA controller, customers have the 
ability to gang multiple low-cost systems 
into a tester array that enables massive 
multi-site testing. Further, IMA tester 
arrays can be rapidly reconfi gured into 
individual testers to address the volatile 
dynamics of semiconductor production.

For additional information, contact:
(T) 408-635-4300
(W) www.ltx-credence.com

Melexis NV, a leading supplier of mixed-
signal semiconductors to the automotive 
and industrial markets, selected Pintail 
Technologies’ TestScape database system 
to provide real-time statistical process 
control (SPC) monitoring for over 300 
testers located in three countries. Th e 
initial goal of the system will be to further 
improve the quality and yield of testing at 
both probe and fi nal test.

Pintail Technologies is a semiconductor 
test improvement and yield learning 
company that provides breakthrough 
software to reduce the cost of test and 
increase production output and quality 
through existing test equipment and 
programs. Pintail has created the fi rst test 
improvement solutions to combine real-
time, on-line, adaptive test with powerful 
Web-based database applications.

For additional information, contact:
Taylor Scanlon
(T) 972-464-5919
(E) taylor.scanlon@pintail.com
(W) www.pintailtechnologies.com

Quik-Pak, a division of Delphon 
Industries, has recently expanded its 
off erings to meet the ever-changing needs 
of the semiconductor and electronics 
industry. Traditionally, Quik-Pak has 
been known as a leader in IC prototype 
packaging services. Th e company has now 
expanded those services to include more 
advanced IC assembly options, including 
fl ip chip, radiation detector array 
processing and laser micromachining. 
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The current innovation climate in the semiconductor industry is 
alive and well, but entrepreneurs have to adjust to the realities 
of the current economic situation and investment trends. 

Th e world’s governmental economic development agencies have 
always looked at Silicon Valley with envy and paid big money to try to 
fi nd the key which would unlock the secrets enabling their countries 
and regions to replicate the creativity machines which thrive in skill 
centers dispersed in North America (e.g., San Francisco Bay area, 
Austin, Boston and Toronto). Th ese skill centers are an engineer’s 
habitat for innovation and entrepreneurship. Silicon Valley, seen as 
the most prolifi c semiconductor skill center, hosts a gathering place 
for researchers, hardware and software engineers, entrepreneurs, 
skilled technicians, venture capitalists (VCs), angel investors, 
consultants and tech-savvy attorneys and certifi ed public accountants 
(CPAs), as well as long list of supporting service providers. Th e skill 
center ecosystem is unique and tends to be adaptable to boom/bust 
cycles and economic shocks.

Figure 1. Semiconductor Start-Up Ecosystem

Source: InsideChips.com

Th e lubricant which keeps the machinery of innovation 
moving smoothly is venture funding, but there is less being doled 
out to aspiring start-ups today. In a nutshell, venture funding was 
so plentiful for entrepreneurs during the years leading up to the 
dotcom bust in 2001 that many weak business deals were fi nanced 

and venture capital fi rms with lean track records were founded. After 
the shock of the stock market crash in tech stocks (semiconductor 
valuations in public equities declined 80 percent), the VC landscape 
changed drastically. A good number of the new VC players dissolved 
their operations or became “zombies” left with lackluster portfolios, 
unable to raise new funds and make investments. VCs which rode 
out the storm were left in turmoil as a severe liquidity drought set 
in. When a start-up is unable to convert its private stock into cash, 
projected returns on VC investments evaporate. 

Venture investing is a niche, high-risk/high-reward asset class; 
and if returns fall below what could be garnered in safer investments, 
such as the S&P 500 stocks, VCs become very concerned—especially 
when every sector of their portfolio gets hit with few exits in sight. 
Even in better times, Sarbanes-Oxley has made it diffi  cult for small 
market capitalization fi rms to do an initial public off ering (IPO). 
When the second quarter of 2008 concluded without a single 
venture-backed IPO for the fi rst time in 30 years, the National 
Venture Capital Association (NVCA) warned of a crisis settling over 
the VC industry.

VCs also faced issues with their limited partners (LPs)—their 
investors. LPs asked VCs to reduce the number of capital calls 
since their debt-to-equity ratios were causing concern. Many VCs 
honored these requests and reduced their funding plans in start-ups 
accordingly. In a drive for more transparency, some LPs asked to 
have their VC partners comply with a mark-to-market accounting 
rule, a very time-consuming process. Th us, VCs were left with less 
time to review new deals. Because of these issues, many of the recent 
investment rounds were “inside rounds” where VCs fund their own 
portfolio at lower valuations. Investors were faced with the reality of 
owning their portfolio ventures longer or exit at reduced values in an 
acquisition. A recent Fenwick & West survey concluded that in the 
second quarter of 2009 down rounds exceeded up rounds 46 percent 
to 32 percent, with the remainder fl at.

Th e liquidity crunch in the VC world has brought consequences 
for semiconductor start-ups. Figure 2 shows total VC investment 
in the semiconductor industry on a quarterly basis since 1995. VC 
investment in the semiconductor industry has shrunk to its lowest 
level since 2000 when it reached $1 billion. At $170 million, the 
amount received by start-ups in Q2 2009 is only about 15 percent of 
the dollar amount garnered in Q3 2000.

Semiconductor Innovation in an Investment-
Constrained Economy

Steve Z. Szirom, President, InsideChips.com
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Figure 2. Semiconductor VC Investment and Number of Deals

 
Source: NVCA, PWC

Th e number of deals has shrunk from 75 to less than 20. Th e 
fi nancings which do occur are Series B and later stage rounds 
(predominantly C and later stage). Th e average round in recent 
months has been $7 million. VC investment began to dry up early 
last year.

Semiconductor start-ups are being squeezed by sharply higher 
costs to develop innovative chips and dramatically lowered valuations. 
A novel semiconductor technology that would have required two to 
three years and $10 million to $25 million in start-up funding to get 
to proof of concept a few years ago, now requires six to seven years and 
something closer to $70 million. For those investments, VCs want 
their acquisitions to be valued at about $400 million to make the 
numbers work. Th e median value of semiconductor acquisitions has 
dropped signifi cantly since 2000. Today’s semiconductor acquisition 
is typically valued in the $50 to $100 million range. 

Nevertheless, there is a continuing stream of semiconductor 
start-up formation, even in this diffi  cult economic environment 
cycle. Semiconductor start-ups are the creative engines which drive 
the electronics industry because they develop state-of-the-art ICs 
for next-generation products and set the pace for semiconductor 
innovation. Big chipmakers, such as AMD, Texas Instruments, 
National Semiconductor, Intel, Qualcomm and Broadcom, have 
traditionally relied on innovative ventures for bridging their in-house 
technologies or as sources of innovation not developed in-house.

Th e most successful semiconductor companies which will have 
the biggest potential impact in the marketplace are those that can 
conceptualize, design and market systems-on-chip (SOCs) which 
address high-volume applications and develop those chips with 
software intelligence on-board. Th is may require international 
development teams in the U.S. and in other high-tech development 
centers. For example, software development and even IC design has 
been migrating to such regions as India, China and Israel.

Time-to-market windows for launching consumer products are 
short, and original equipment manufacturers (OEMs) are looking 
for chip companies which can provide an entire ecosystem to the user 
(i.e., the chip, software, development system and reference designs). 

Apple has been a winning example of owning the ecosystem. 
While their traditional strength was mechanical design, software 
innovation and hardware based on proprietary chips from outside 
suppliers, the company’s recent strategy shifted to designing their 
own processors with the acquisition of P.A. Semiconductor in 2008.

In other words, companies which only focus on building faster and 
cheaper netbooks, for example, will not have a sustainable advantage 
in the marketplace. Th e winning companies will build “user-friendly” 
netbooks which have compelling product features that meet the 

consumer’s lifestyle needs. Th at’s where software can diff erentiate the 
hardware to meet these needs. As multi-core chips and programmable 
devices become more mainstream in the marketplace, the distinctions 
between software and hardware will blur. 

Th e VC landscape has changed dramatically from a decade ago, 
when a cool idea and a few key founders were all that was required 
for a start-up to receive funding. Th e current investment climate is 
diffi  cult, and entrepreneurs must take additional action to ride out the 
storm. Th e stark reality that founders are facing is one that requires 
them to revise their attitudes and mindsets about their operations 
and the valuations of their companies—not an easy proposition given 
that they were witnesses to the “big money” glory days of the boom 
only nine years ago. Guerrilla marketing, creative partnering, outside-
the-box thinking, bootstrapping, outsourcing and seeking strategic 
investors should all be part of the mix to survive and prosper.

Th e bottom line is this—be ready to accept tougher terms. 
Liquidation preferences, anti-dilution protection, VCs demanding 
bigger percentages of companies, bridge discounts/covenants and 
negative covenants (terms based on performance) are now par for the 
course. Founders should look for added value from their investors, 
be visionary rather than arrogant, and be prepared to restructure 
compensation if it is out of balance. When thinking of exits in the 
current environment, entrepreneurs should be prepared for $10 
million exits rather than the $50+ million exits seen in earlier times. 

Today’s challenges to start-ups and innovation in the semiconductor 
business are not unique. It has been seen and experienced before. Th e 
semiconductor industry has undergone signifi cant growth, followed 
by job losses in the 1970s, 1980s and early 1990s. Each cycle has 
brought the next phase of innovation for the industry. Th e law of 
unintended consequences prevails in some cases. For example, without 
the Cold War and the Defense Advanced Research Projects Agency 
(DARPA), there may not have been the Internet and the World Wide 
Web which have changed societies worldwide. Th e big trends towards 
energy effi  ciency, ubiquitous wireless communications, safety, security, 
convergence of home entertainment and PC multimedia, portable 
and online storage networks, embedded electronics, productivity and 
applications yet to be imagined will continue to drive experienced 
and motivated technologists to start new ventures and innovate, even 
in an investment-constrained economy. ▪
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Ever wonder how to get out of long chip 
implementation loops? Do routing congestion, 
timing closure, over-budget power numbers 
and schedule slips cause worries? Atrenta 
has the solution. Th e company has taken the 
concepts of Early Design Closure® to the next 
level. Two unifi ed platforms and two steps to 
freedom from back-end implementation woes 
are now available. Atrenta’s 1Team®-Genesis 
platform has everything companies need to 
enter designs at a high level of abstraction, 
plan the architecture and establish feasibility. 
And the industry-standard SpyGlass® platform 
has everything customers need to validate 
and optimize designs at register transfer level 
(RTL). Now, companies can get it right from 
the start and then hand-off  to the back-end 
implementation fl ow knowing the path to 
silicon will be smooth and predictable. 

For additional information, contact: 
Piyush Sancheti 
(T) 408-467-4218
(E) psancheti@atrenta.com
(W) www.atrenta.com

Certicom, the worldwide leader in elliptic curve 
cryptography, has introduced a new product 
called Asset Management System (AMS™). 
AMS provides a turn-key solution that enables 
digital technology companies to securely 
manage valuable digital assets throughout their 
global supply chain. Digital assets may take 
diff erent forms, but are typically defi ned as 
identity information, digital content protection 
(DCP) keys, conditional access system (CAS) 
keys, manufacturing codes, (secure) boot code, 
fi rmware parameters as well as personalization 
or confi guration information. 

For additional information, contact: 
Craig Rawlings
(T) 831-438-4100 ext. 108
(E) crawlings@certicom.com
(W) www.certicom.com

Cosmic Circuits, a leading provider of 
diff erentiated analog/mixed-signal intellectual 
property (IP), has expanded its portfolio for 
nanometer nodes. Th e company now off ers 
a silicon-proven Mobile Industry Processor 
Interface (MIPI) D-physical layer (PHY) in 
80nm and 65nm. Its specialty phase-locked 
loop (PLL) portfolio has expanded, with cores 
such as fractional-N, spread spectrum, high-
speed interface and system-clocking PLL, and 
is now available in 65nm.

In 40nm, silicon-proven wireless data 
converter cores are off ered for the fi rst time 
such as 10b-80MSPS dual-matched analog-to-
digital converter (ADC) and digital-to-analog 
converter (DAC); auxiliary 8b-ADC/DAC; 
and low-jitter, high-speed integer PLLs. For the 
fi rst time, 40nm silicon-tested power regulator 
cores are available for integration into portable 
applications. For Long-Term Evolution (LTE)/
Worldwide Interoperability for Microwave 
Access (WiMAX)/wireless local area network 
(WLAN) applications, 55nm data converter 
cores are now available. A silicon-proven video 
DAC is now off ered in 65nm.

For additional information, contact:
(T) 91-80-4052-6200

(E) ip@cosmiccircuits.com 
(W) www.cosmiccircuits.com

Device quality and reliability have long 
been paramount for automotive, medical 
and defense applications; but increasingly, 
consumers have grown to expect their PCs, 
digital cameras, liquid crystal display (LCD) 
TVs, etc. to operate defect-free for years. At 
the same time, many fabless companies do 
not have the resources or control over the 
manufacturing process required to implement 
defect per million (DPM) reduction programs 
such as part average test, lonely die test, etc. 
Galaxy Semiconductor Solutions now off ers 
Yield-Man 6.0 with statistical yield limits/
statistical bin limits (SYL/SBL)—an easy way 
to automatically identify wafers and lots that 
have unusually low yield or high bin failures, 
which can signifi cantly impact quality and 
reliability. SYL/SBL can be implemented by 
fabless companies at a low cost without major 
impact to the test process.

For additional information, contact:
Ric Conradt
(T) 781-891-1178
(E) sales@galaxysemi.com
(W) www.galaxysemi.com

i2 Technologies’ Planning On Demand is 
an integrated demand and supply planning 
software-as-a-service (SaaS) for growing fabless 
semiconductor companies. Th e solution allows 
fabless companies to dramatically increase 
forecast accuracy and customer delivery 
performance, while optimizing investments 
in inventory. Available on an aff ordable, 
monthly subscription basis, this fully hosted 
and managed solution can be deployed within 
six to eight weeks. i2 Planning On Demand 
for fabless companies combines i2’s extensive 
semiconductor domain expertise with proven 
applications that drive leading semiconductor 
supply chains worldwide. Growing fabless 
semiconductor companies that are looking 
to improve business-critical demand and 
supply planning processes will fi nd signifi cant 
advantages with i2 Planning on Demand.

For additional information, contact:
Puneet Saxena
(T) 469-357-1000
(E) puneet_saxena@i2.com
(W) www.i2.com

ICsense is an International Organization for 
Standardization (ISO) 9001:2000 certifi ed 
IC design house, off ering high-quality analog, 
mixed-signal and high-voltage IC design services 
and supplying application-specifi c IC (ASIC) 
turnkey solutions. Th e company provides best-
in-class IC design services, from consultancy 
and building block design up to complete 
mixed-signal ASICs or systems-on-chip (SOCs). 
ICsense is the long-term partner for mixed-
signal and high-voltage circuit developments in 
CMOS, bipolar junction transistor (BJT), high-
voltage CMOS and bipolar-CMOS-DMOS 
(BCD) technologies.  Th e company 
off ers customer-specifi c ASIC turnkey solutions, 
from idea to fi nal product, beyond existing 
solutions in the automotive, medical, industrial 
and consumer markets. ICsense has key IC design 



experience in power management, high-voltage 
IC design, drivers, microelectromechanical 
systems (MEMS), sensor and actuator 
interfacing ICs, ADCs, DACs, timing circuits 
and ultra low-power design.

For additional information, contact: 
Wim Claes
(T) +32-16-589700
(E) sales@icsense.com
(W) www.icsense.com

Mentor Graphics is a world leader in 
electronic design automation (EDA) products, 
consulting services and award-winning 
support for electronics and semiconductor 
companies. Mentor off ers solutions that 
meet the demand for short design cycle 
time, improved productivity and high yield, 
including tools for electronics system-level 
design and simulation, embedded hardware 
and software co-development, and IC design 
and implementation. Products include the 
Olympus-SOC place-and-route system; the 
Calibre physical verifi cation suite; Calibre 
design-for-manufacturability (DFM) solutions 
for random, systematic and parametric issues 
aff ecting yield; and comprehensive design-for-
test (DFT) tools for production test, failure 
diagnosis and accelerated yield learning. 
Mentor tools are fully qualifi ed under TSMC’s 
Reference Flow 10m, including an all-Mentor 
track addressing low-power design and 
implementation at advanced nodes.

For additional information, contact:
Gene Forte 
(T) 503-685-1193
(E) gene_forte@mentor.com
(W) www.mentor.com

Th e revolutionary Android platform—initially 
fi nding success in mobile handsets—is now 
moving beyond to become a standard way to 
bring the full Internet experience to digital 
TVs (DTVs), set-top boxes (STBs), mobile 
Internet devices (MIDs), digital picture 
frames and other embedded devices. With 
Android on MIPS—the number one processor 
architecture in the digital home—developers 
can easily take advantage of a feature-rich, 
open source, Internet-connected platform that 
lowers software costs and reduces time-to-
market. Th e combination of Android and the 
vast number of MIPS-based SOCs that excel 
at accelerating high-defi nition multimedia will 
enable the next generation of Web-connected 
devices within the digital home and beyond. 

For additional information, contact:
Kevin Kitagawa
(T) 408-530-5000
(E) kevin@mips.com
(W) www.mips.com/android

Mixel released its third-generation Mobile 
Display Digital Interface (MDDI) solution, 
the MXL-PHY-MDDI. In addition, Mixel 
also introduced its 32KHz input frequency 
PLL synthesizer, the MXL-PLL-SYN-LIF-DC, 
which complements Mixel’s silicon-proven 
MIPI and MDDI PHY. Th e mixed-signal IP 
is available in multiple foundry nodes. Mixel’s 
mixed-signal portfolio includes serializer/
deserializer (SerDes) (suitable for Peripheral 

Component Interconnect (PCI) Express, 
Serial ATA (SATA), Gigabit Passive Optical 
Network (GPON), 10-Gigabit Attachment 
Unit Interface (XAUI), Fiber Channel); mobile 
transceivers (MIPI D-PHY, M-PHY, MDDI); 
general-purpose (GP) transceivers (low-voltage 
diff erential signaling (LVDS), double data rate 
two (DDR2), PCI-X, Stub Series Terminated 
Logic (SSTL), High-Speed Transceiver Logic 
(HSTL), Consumer Electronics (CE)-ATA, 
CardBus, Parallel ATA); and high-performance 
PLL, delay-locked loop (DLL) and ADC IP.

For additional information, contact:
(T) 408-942-9300
(E) info@mixel.com
(W) www.mixel.com

Oracle provides industry-leading business 
solutions for the semiconductor industry based 
on best-of-breed applications, middleware and 
open, standards-based technology. Oracle’s 
supply chain solution helps semiconductor 
companies achieve accurate consensus 
forecasts, optimized inventory leveling and 
postponement strategies, faster planning cycles 
and superior on-time delivery. While Oracle’s 
acquisitions have certainly added value to their 
comprehensive solution capabilities, few have 
recognized the continual innovation of new 
functionality which stems from their annual 
research and development (R&D) eff orts, worth 
$3 billion annually. Th is fall Oracle will release 
a newly developed standalone product, Oracle 
Rapid Planning. Th e product will answer the 
“what if ” questions that arise and will allow 
supply chain planners to react in minutes to 
rapidly changing conditions and exceptions 
in a semiconductor company’s complex, 
multi-tiered supply chain. Using an intuitive, 
new user interface (UI) and an event-based, 
scalable, incremental planning engine, Oracle 
Rapid Planning enables a real-time planning 
paradigm providing capabilities to simulate the 
impact of events and use embedded analytics 
to gain predictive and actionable insight. Please 
contact Oracle to request a demo of the new 
Oracle Rapid Planning.

For additional information, contact:
(T) 800-633-0738
(W) www.oracle.com/industries/semiconductor

Committed to design quality closure with fast 
return on investment, Satin IP Technologies 
delivers software solutions for fact-based design 
quality monitoring. Working within customers’ 
design fl ows, VIP Lane® turns customers’ 
design practices for IP blocks or SOCs into a 
robust set of quality criteria and automates the 
implementation and documentation of design 
quality metrics at no extra cost in engineering 
time or resources. VIP Lane® shortens time-to-
market by delivering eff ective fl ow integration 
and on-the-fl y quality monitoring at zero 
overhead to design teams.

For additional information, contact: 
Michel Tabusse
(T) 33-467-13-00-87
(W) www.satin-ip.com

Sidense provides secure, low-cost, dense 
and reliable one-time programmable (OTP) 
memory IP for use in standard logic CMOS 

processes, with no additional masks or process 
steps. Sidense’s patented one-transistor (1T)-
Fuse™ architecture (U.S. Patent #7402855 
and others) provides the industry’s smallest 
footprint and lowest power logic non-volatile 
memory (NVM) solution.

Sidense’s foundry-friendly OTP memory IP 
is available from 180nm to 55nm and is scalable 
to 32nm and below. It is available from all top-
tier silicon foundries and selected integrated 
device manufacturers (IDMs). Customers use 
Sidense’s OTP memory for analog trimming, 
code storage, encryption keys such as High-
Bandwidth Digital Content Protection 
(HDCP), radio frequency identifi cation 
(RFID) and chip ID, medical, automotive, and 
confi gurable processors and logic.

For additional information, contact:
Jim Lipman
(T) 925-606-1370
(E) jim@sidense.com
(W) www.sidense.com

SiliconXpress provides end-to-end 
semiconductor design to deployment solutions 
for analog, digital and mixed-signal ICs. 
Th e company’s target markets include both 
military/aerospace and commercial. Recently, 
the company successfully completed a round 
of Series A funding. Th e investment was led 
by Silicon360, a wholly owned California-
based company. In addition to the fi nancial 
investment, Silicon360 and SiliconXpress have 
formalized a partnership focused around the 
companies’ complementary services. With the 
new partnership, SiliconXpress will off er design 
support to Silicon360, providing customers in 
the military/aerospace industry end-to-end 
silicon solutions, from design to production.

For additional information, contact:
Dr. Aftab Farooqi
(T) 806-698-0118
(E) aftab.farooqi@siliconxpress.com
(W) www.siliconxpress.com

Virage Logic’s SiPro products deliver 
complete standards-based solutions for high-
performance, low-power and high-volume 
implementations at the most advanced process 
nodes to lower cost, improve performance 
and reduce power in complex SOC and 
ASIC designs. Off ering complete solutions 
with PHYs, controllers, input/outputs (I/Os), 
application programming interfaces (APIs) and 
fl exible verifi cation options, the SiPro product 
portfolio features SiPro PCI Express, SiPro 
MIPI, and SiPro High-Defi nition Multimedia 
Interface (HDMI)/Digital Visual Interface 
(DVI)/DisplayPort. Th e SiPro product line 
is ideal for silicon design architects who 
require robust, standards-based interface IP 
that minimizes area and power consumption, 
yet has all the necessary verifi cation tools, all 
available from a single supplier.

For additional information, contact:
Hezi Saar
(T) 510-360-8000
(E) sipro@viragelogic.com
(W) www.viragelogic.com ▪
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Collaborative research, the purposeful sharing of ideas and 
resources, is the guiding principle which the high-tech 
industries around the world, from components to systems and 

applications, adopted in earnest 25 years ago. It was in 1984 that 
the U.S. Congress legalized industry-wide cooperative research and 
development (R&D) on a pre-competitive level across enterprises 
and academia as a basis for progress and technology evolution by 
removing the antitrust restrictions of a bygone industrial era.

Since then, market-driven collaborative research in its diverse 
forms and objectives, also for national and regional catch-up strategies, 
is the widely accepted model of keeping up with the self-imposed 
“law” of regular and predictable progress in semiconductor chips 
that George Moore of Intel prognosticated in the 1960s. Since then, 
with the exponentially rising cost outlays for design and fabrication 
equalling the exponential rise in functionality, R&D collaboration is 
the preferred path to the future, sharing the inherent risks.

Challenges of the 21st Century 
Th e history of semiconductor chips shows a relentless push towards 
intelligent, pervasive computing. What started out as a few large 
computers for entire populations, has surged to manifold processors 
per individual. And each of those is several orders of magnitude 
as powerful as its forebears some 50 years ago. Th e numbers keep 
rising with the advent of intelligent cars, intelligent homes and even 
intelligent clothing. 

Predicting the future is diffi  cult. Scaling to the nano realm will 
continue while more attention is given to adding functionality. 

With the need for renewable energy sources and lower energy 
consumption, photovoltaics now is the fastest growing semiconductor 
segment consuming half of the world’s silicon supplies. Energy 
harvesting and low-power system design will also play a major role 
with the need for smart mobility and communication, and aff ordable 
healthcare. 

Urbanization and the ageing world population contribute to a rise 
in chronic diseases. To tackle the related cost, a merging of nano, bio, 
and information and communications technology (ICT) disciplines 
will play a major role through remote health monitoring systems, 
improved diagnostics and personalized medicine.

Th ese applications need terafl op and terabit computing and 

storage. Yet, as atomic granularity is reached, physical limitations 
are beginning to disturb transistor behavior. Further scaling will 
necessitate the innovative use of new materials, transistor architectures 
and lithographic techniques.

Outlook on the Future

Effi cient Healthcare

Nanoelectronics means working in dimensions and at a precision, 
equalling biological systems and reaching into single cells or even 
biomolecules. By 2025, there will be technologies for implanting 
biosensors into the human body to scan and monitor biomolecules 
for diagnosing illnesses. Even if the technology is ready, medical 
validation and approval will delay time-to-market. 

Functionalized nanoparticles have the potential for local treatment 
of malignous cells. Nanoelectronics will also enable much better 
insight into the immune system through new instrumentation such 
as in-vivo imaging. 

Today, neurobiology stands at an exciting crossroads. In the quest 
to unravel the secrets of the brain, a number of approaches, such 
as molecular and cellular biology, genetics, imaging, physiology 
and behavioral studies, are converging. In the past, each of these 
approaches contributed signifi cantly to the understanding of the 
brain. But now, it is their convergence that yields exciting results at 
an ever-increasing pace.

Today, biological knowledge has reached a level of resolution that 
allows it to take full advantage of micro- and nano-scale electronic 
engineering. Although neuroelectronics is still in its infancy, it has 
some major advantages over other technological approaches. For one, 
it allows bi-directional communication through electrical, chemical 
or optical interaction between neurons and hardware at multiple 
contact points per cell. In the future, simultaneous measurements 
of the activity of thousands of neurons in a network will be possible, 
both in-vitro and in-vivo. Such research will lead to a fundamental 
understanding of the human brain—how individual neurons 
communicate with one another, resulting in in-vitro and in-vivo 
applications for neurodegenerative diseases such as Parkinson’s or 
Alzheimer’s. 

Innovation through Collaboration: Guiding 
Principle for the 21st Century

Katrien Marent, Corporate Communications Director, Business Development, IMEC
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Lab-on-chip: a medical lab for fast and easy-to-use, cost-eff ective tests.

The Power of the Sun

Nothing will stop the growth of solar energy in the coming years. 
Renewable energy, including solar, will be needed to counter the 
steady warming of the earth’s surface. Moreover, solar energy is 
driving a new, thriving industry. Th e solar cell industry already 
consumes more silicon than the semiconductor industry. And the 
United States, having all but ignored alternative sources of energy 
for the last 20 years, will now push ahead; investing in green energy 
generation is one of the cornerstones of Barack Obama’s plan to fi ght 
the economic crisis.

Unlike the semiconductor industry, which is more and more 
based in Asia, the solar cell industry will be able to retain its foothold 
in Europe. It was in Europe that solar cell research and production 
started, and is now a well-functioning industry. Th e transporting costs 
for solar cell modules favor a local industry; modules are large and 
heavy, and require that the distance between producer and customer 
is as low as possible. Furthermore, the building industry, the most 
important customer of the solar industry, is local and will preferably 
work with local producers.

Crystalline silicon is still the only material that enables solar cell 
installations that function more than 20 years. And reliability and 
longevity are essential to make commercial energy generation from 
solar cells an economic option.

Th e most pressing challenge with solar cell technology is making 
solar cells cheaper with a factor 3 to 4. Th is is needed to reach grid 
parity: the point at which buying solar power is no more expensive 
(or even cheaper) than buying power from, for example, an electricity 
plant running on coal. 

Th e way to make crystalline silicon cells cheaper is by using less 
silicon. Today, crystalline silicon cells are 200-micron thick, and it is 
possible to make cells as thin as 40- to 50-micron. 

However, the effi  ciency of the cells needs to improve. Today, 
cells that are installed on roofs have a conversion effi  ciency of 15–16 
percent. With better production processes, it is possible to improve 
the cells so more of the photons absorbed are eff ectively transformed 
into electricity. Eventually, cells should reach an effi  ciency of more 
than 20 percent.

In addition to crystalline silicon cells, thin-fi lm organic solar cells 
also have potential. Th ese cells have a larger absorption coeffi  cient 
than crystalline silicon; they can be produced as a thin fi lm, making 
them much cheaper than silicon cells. But before organic solar cells 
hit the market, there is still a lot of research to be done. Today’s 
organic solar cells are not effi  cient enough, and their lifetime is too 
short.

High-effi  ciency silicon solar cells on thin wafers in an industrial process.

Communicate Anywhere, Anytime

Th e vision to be able to communicate anywhere, anytime through 
wireless communications has become reality. Wherever people 
are, they communicate with family, friends and business partners 
through e-mail, mobile phones and text messages. Also, social 
communities, such as Facebook, LinkedIn and Twitter, have become 
an indispensable way for many people to stay in touch. 

Th is evolution is great, but it is still quite impersonal. People are 
limited by the interface which is not intuitive. Th ey still have to use a 
small keyboard. And although the quality of screens and video, such 
as high-defi nition television, has drastically improved, the feeling of 
sitting in a natural setting still does not exist. New technologies will 
enable virtual communities to be experienced as real life. People will 
be able to interact with others around the world as if they are there. 
Also, the ad hoc meeting of people as in real life will become reality 
instead of actively turning on a communications device and dialing a 
phone number. Wouldn’t it be great if a grandparent could virtually 
join the birthday party of their grandchild living on the other side of 
the world?

Th e technological challenges encountered to realize this dream 
are exciting. To get the “real life” experience, the amount of data 
that must be transmitted is enormous, and this must be done at 
low power. Plastic high-quality displays which can be used as, for 
example, wallpaper will allow someone to change their room on 
the other side of the world. Interfaces will change from keyboards 
to intuitive interface, sensors will be invisibly integrated and devices 
will communicate with each other. 

Th is evolution will be very benefi cial for elderly people who want 
to be independent, live longer and still enjoy social interactions 
without having to actively move. 

Th is technology will also contribute to the fi ght against global 
warming. Travelling for pleasure will, of course, not be replaced; but 
for business, real interactive meetings without the current limitations 
of video conferencing will be possible.

 A fl exible, wireless electrocardiographic (ECG) patch monitors cardiac activity during daily life (e.g., 
during training or for cardiac patients’ follow-ups). Th e measured data is interpreted by the patch, and 
by associating it with external databases such as electronic patient records, the detection of abnormal 
events can be enriched with data such as the medication history of the patient. Th is will, for example, 
allow doctors to more easily fi nd their way through an abundance of data and support their diagnosis. 
Data from multiple sensors, such as electroencephalography (EEG), electromyographic (EMG), physical 
activity monitoring and temperature, can also be integrated, allowing more precise interpretations.

See Collaboration page 38
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ASIA

142% – Year-over-year (YoY) percentage increase of smartphone 
sales in Asia in 1H 2009. – GfK Asia                                                                                                                       

$183 billion – Estimated value of mobile services in North Asia 
this year. Mobile sales in this region are expected to reach billings of 
$229.8 billion by the end of 2014, growing at a compound annual 
growth rate (CAGR) of 5.2%. – Frost & Sullivan

$122.9 billion – Estimated value of the Asia-Pacifi c semiconductor 
market in 2009, a 14.8% decline from 2008. – Gartner

>$15 billion – China and Asia-Pacifi c netbook revenue production 
by 2013. – Semico

90% – Percentage of the world’s charge-coupled devices (CCDs) 
that Japan currently manufactures. – Strategies Unlimited

$74 million – Japan’s semiconductor manufacturing equipment 
billings in Q2 2009. North America and Korea followed with $69 
million and $41 million, respectively. – Semiconductor Equipment 
and Materials International (SEMI)

42.5% – Forecasted YoY growth rate of smartphone shipments in 
China in 2010. – iSuppli

6.7% – Forecasted percentage decrease of China’s semiconductor 
market in 2009. Th e industry is projected to reach $68 billion, 
mainly due to falling exports, but is expected to rebound in 2010. 
– iSuppli

16 million – Predicted number of automobile units to be produced 
in China by 2012, growing at a CAGR of about 17% during 2009 
to 2012. – RNCOS  

$15.3 billion – Expected revenue generated by China’s consumer 
electronics chip market in 2009, a decrease of 11.6% from $17.3 
billion in 2008. – iSuppli

30% – Percentage of companies on the Gre Tai Securities Market 
involved in semiconductors. – EETimes Article, Still Plenty of Silicon 
to Come from Silicon Valley, Ralph Schmitt

15,000 – Number of unit sales of netbooks bundled with 3G 
services in the Taiwan market in August 2009, accounting for 50% 
of total retail sales. – Information Network

$2.8 billion – Value of Taiwan’s IC design services industry in 
Q2 2009, an increase of 24.6% quarter-over-quarter (QoQ). – 
Industrial Economics and Knowledge Center (IEK)

$9 billion – Amount of revenue generated by Taiwan’s semiconductor 
industry in Q2 2009, a 47.1% QoQ increase. – IEK

2,000 – Number of Taiwanese companies serving the automotive 
electronics market. – Taiwan Ministry of Economic Aff airs 

$3.2 billion – Forecasted shipment value of Taiwan’s wireless 
communications equipment industry in 2009, down approximately 
14.4% from 2008. – Market Intelligence & Consulting Institute 
(MIC)

$1.4 billion – Amount of capital the Taiwan government plans to 
invest in its domestic green energy industry, which includes solar 
energy equipment and lights that reduce power consumption. – 
Taiwan Government

$1.8 billion – Forecasted value of IC consumption in Vietnam by 
2011. – Frost & Sullivan

5.0% – 5.2% – Projected growth rate of Vietnam’s economy in 
2009. – Ministry of Planning and Investment

$10 billion – Amount of capital Vietnam attracted in foreign direct 
investment during the fi rst seven months of this year, down 81.2% 
from a year ago. – Ministry of Planning and Investment

152% – YoY growth rate of smartphone sales in Th ailand in 1H 
2009. – GfK Market Insight Asia
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2.9% – Growth of South Korea’s gross domestic product (GDP) 
in Q3 2009, marking the strongest increase since an expansion of 
3.8% in Q1 2002. – Bank of Korea

10% – Estimated percentage of the worldwide electric car market 
South Korea aims to capture by 2015. – RNCOS

INDIA

$43 billion – Estimated Indian semiconductor design industry 
(i.e., very large scale integration (VLSI), hardware/board, 
embedded software) turnover by 2015, a CAGR of around 30% 
for the period 2008–2015. – India Semiconductor Association (ISA)                                                                                                                          

494.1 million – Number of telephone subscribers in India as 
of August 2009, compared to 479.1 million in July 2009. – 
Telecommunications Regulatory Authority of India (TRAI)         

$1 billion – Solar photovoltaic (PV) industry turnover in India 
during 2007–2008. – ISA                                                                                                                          

6.5% – Projected growth of India’s GDP in 2009. – Th e Conference 
Board

>$70 billion – Th e estimated value of India’s market for electronic 
products by 2010, growing at about 30% annually. – ELCINA 
Electronic Industries Association of India

71% – Percentage of students in India’s metropolitan areas that 
already use PCs, and 66% of those in Bangalore actively blog and 
use social media. – India’s Tata Consultancy Services

34% – Estimated CAGR of India’s closed circuit television 
(CCTV) market during 2010 to 2012. – RNCOS

EUROPE,  THE MIDDLE EAST AND AFRICA 
(EMEA)

24.9% – Projected CAGR of the number of broadband subscribers 
in the Middle East and North Africa region by 2014. By 2014, there 
will be an estimated 27 million high-speed Internet subscriptions 
in the region. – Informa Telecoms & Media 

32.9% – Th e EMEA region’s share of the worldwide mini-note 
PC market in Q2 2009. North America, Greater China, the Asia-
Pacifi c, Latin America and Japan followed with shares of 26.6%, 
18.6%, 9.2%, 6.7% and 6.0%, respectively. – DisplaySearch

40% – Percentage of the worldwide radio frequency identifi cation 
(RFID) industry that Europe is expected to account for in 2016. 
– RNCOS                                                   

35% – Percentage of Europe’s electricity consumption in 2008 
contributed by PV. – JRC Institute for Energy

-3.5% – Projected GDP growth rate for Central and Eastern 
Europe in 2009. – Th e Conference Board

23% – Predicted percentage of energy consumption in France that 
will originate from renewable energies by 2020. – French Government

88% – Expected broadband penetration rate in the Netherlands 
in 2009. Canada and Denmark are also predicted to boast high 
broadband penetration rates of 81% and 78%, respectively. – 
Gartner

-0.6% – Sequential growth of the U.K.’s GDP in Q2 2009. – 
Offi  ce for National Statistics (ONS)

165.8 – Reading of the leading indicator of European 
semiconductor sales in August 2009, up 1.7% month-over-month 
(MoM). Th e increase leaves analysts optimistic about Europe’s 
chip industry. – e-forecasting

29% – Europe and Israel’s share of the worldwide clean technology 
funding total  in Q3 2009. Th e regions jointly raised $457 million, 
an increase of 61% from Q2 2009 and a decrease of 42% from 
Q3 2008. – Th e Cleantech Group and Deloitte

THE AMERICAS

115,000 – Number of U.S. high-tech jobs lost between January 
and June of this year. – U.S. Bureau of Labor

$599 million – Value of orders posted by North America-based 
manufacturers of semiconductor equipment in August 2009. – 
SEMI

17% – Percentage of time Americans spent on social networking 
sites while on the Internet in August 2009, a 6% YoY increase. – 
Th e Nielsen Company

53.1 – U.S. consumer confi dence index reading in September 
2009. – Conference Board

1% – YoY percentage increase of U.S. automotive sales in August 
2009. Th e country sold more than 1.2 million vehicles in August, 
the fi rst time monthly sales hit the one million mark in a year. – 
Reuters

280.6 million – Number of mobile subscriptions in the U.S. in 
Q2 2009. Th e U.S. mobile market penetration rate reached 90%. 
– Informa Telecoms & Media

34 million – Forecasted number of liquid crystal display (LCD) 
TV shipments in North America in 2009, revised from 31 million 
units due to increased volume coming from screens smaller than 
40 inches. – DisplaySearch

50% – Percentage of U.S. broadband households that did not 
buy a consumer electronics product in 1H 2009. – Parks 
Associates

$4.8 billion – Amount of capital raised by 637 
funding deals in North America in Q3 2009, 
compared to 657 deals that raised $4.1 billion 
in Q2 2009. – National Venture Capital 
Association (NVCA) ▪



22

Intellectual property (IP) test program re-use is the ability of test 
engineers to develop, debug, optimize and archive test code that 
is designed for specifi c IC functions. Th ese test programs run in 

the automatic test equipment (ATE) environment. Th e ability to then 
reconstruct the code arbitrarily with code for other IP blocks provides 
many benefi ts. Th ese include improved time-to-market (TTM) and 
quality, known test fault coverage, optimized test program execution 
times and the ability to leverage code developed from diff erent groups 
of people potentially residing in diff erent geographies.

Th is is especially validated with today’s complex system-on-chip 
(SOC) ICs that can contain an entire end-user application. An 
example of this is the single-chip cell phone which includes many 
IC designs and test disciplines. It includes digital, such as central 
processing units (CPUs), digital signal processing (DSP) cores and 
digital logic, and high-speed interfaces such as Universal Serial Bus 
(USB) 2.0. It also includes analog/mixed-signal such as digital-to-
analog converters (DACs), analog-to-digital converters (ADCs), 
phase lock loops (PLLs) and power management IC (PMIC) blocks. 
Lastly, it includes radio frequency (RF) receive and transmitter blocks 
(transceiver). Th e overall concept can be seen in Figure 1, and the 
single-chip cell phone will be used as an example in Figure 3.

Figure 1. Model of an IP Re-use Concept
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Concept of IP Test Block Code Re-use
Th e defi nition of IP test code is the entire set of information 
necessary to test an IP block. Th is would include information for 

pin confi guration (mapping the device pin name to tester resource); 
digital pin period; edges; timing; vector and sequencer (the digital 
vector order of execution and the analog, RF and direct current (DC) 
pin triggering locations); analog/mixed-signal and RF source and 
measure pin; DC source and measure; and the test code itself in the 
tester language (commonly a graphical user interface (GUI) or C++-
based language). 

In Figure 1, design-for-testability (DFT) is an overall key umbrella 
to the concept. Ideally, the IP block design should be as independent 
as possible, not only in functionality, but also in its access to the 
outside physical world via the package. Th e test access mechanism 
(TAM)¹ enables the IP core to operate independently and have its 
own external device pin access. Th is way the IP block can be tested 
independently, and a test library for that block is useful. For example, 
if there are fi ve IP blocks, but there is only access to one input and 
one output, then any library would have to contain all these blocks, 
and the new device would have to contain all these blocks arranged 
the same way. Conversely, if each of these has a separate input and 
output and can function independently, then fi ve IP block libraries 
can be developed, and new devices could contain any or all of these, 
even in diff erent confi gurations. However, even if the TAM does not 
allow a specifi c IP core access, it is still possible that a grouping of IP 
cores that does allow TAM access is still useful if it is used in other 
devices as a block of IP cores. In the end, it is a tradeoff  of design and 
package cost to DFT benefi t. 

Each of the engineering disciplines can benefi t from this 
environment: IC design engineering can get IC design and 
performance data, test engineering can get ATE characterization 
and production test program data, and product engineering can get 
volume ramp and yield learning data. 

Finally, under the “IP block test code re-use” umbrella there are 
individual existing test programs. Of these, certain IP blocks will meet 
the TAM requirements mentioned above. Th ese are deposited into the 
IP library. When new devices are being designed and developed, the 
IP blocks that are re-used can also re-use the IP block test code library. 
Even similarly designed IP blocks can use the library as a “skeleton” 
or starting place. Of course, many times there will be new IP block 
designs in a new IC, and new test code will need to be developed. 
Th is code, after verifi cation and test time optimization, becomes an 
existing test program and is deposited into the IP library. 

The Benefits and Architecture of IP Test 
Program Re-use in an ATE Environment

Donald W. Blair, Principal Consultant, Verigy Ltd.
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Figure 2. Software Architecture to Re-use IP Test Code
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Software Requirements 
Figure 2 shows an architecture to split IP block test source code out 
from existing programs and re-assemble it into the target program. 
On the left are the existing test programs which contain the IP test 
code. Depending on the TAM, these blocks are split into the IP test 
library in the appropriate way. Once in the IP test library, these can be 
arbitrarily re-assembled into a new device program. Th ere is typically 
a core default program setup of timing, levels, vectors, sequencer and, 
possibly, analog and RF values. 

Th e split (deposit) and assemble (withdraw) processes should be 
easy to accomplish. Th e benefi ts of a GUI-driven interface are ease of 
use and less “learning curve”; although, experienced users often prefer 
a more code-based approach because of the increased fl exibility and 
power. Th e only real limitation should be the physical device TAM 
of the IP block.

Software usability is that quality which allows IP blocks to be 
easily shared and minimizes the amount of time the test engineer 
must take doing manual changes to the library program to get it 
working in the new device test program. A few major capabilities will 
be mentioned here. 

Pin aliasing: the capability for the device under test (DUT) pin  ▪
name from a library to be re-mapped to a diff erent name in the 
target device program. 

Unknown pin name mapping: the capability to either  ▪
ignore an unknown pin name from the library or to map an 
unknown pin name to a tester resource with a default user-
defi ned test state. 

Confl ict resolution: where the software detects a confl ict and  ▪
helps resolve it between the IP library and the target application. 
An example of this could be if the analog/mixed-signal stimulus 
or response setups are identifi ed as redundant or confl icting and 
automatic querying is done to resolve the confl ict. 

Revision control, such as Subversion (SVN), is a must as the test 
program code is further refi ned and optimized; the revisions need to 
be updated and automatically cataloged with this type of tool. Th is 
also allows for easier documentation to the changes in each revision 
and even allows users to use earlier or the latest test code revision.

Hardware Requirements
Th e ATE hardware needs to meet the specifi cation and performance 
requirements to be able to do design verifi cation, characterization and 
deliver good yields in a high-volume manufacturing environment at 
a competitive cost-of-test (COT).

Another benefi cial attribute of the ATE hardware architecture is 
its ability to be fl exible and independent. Th is means that, ideally, 
each resource should be a “standalone” tester and be able to be 
independent in its settings for timing, levels, frequencies, sequencing 
capability and functionality. Th e advantage of this is to minimize 
the re-programming that could be required when assembling a test 
program from multiple sources and integrating this into the core 
program default values. Depending on the combinations of the IP 
library deposits used, the IP blocks could contain diff erent settings 
from the core setup values which, in a centralized resource ATE 
system, would require these settings to be changed to a common value 
to meet the tester requirements. Th ese requirements are the rules with 
which it must be operated within its design parameters. Or worse yet, 
the common values could violate the test setup or not provide the 
desired test coverage for the IP block. A hardware architecture using 
centralized resources could cost TTM (for required manual edits) or 
even compromise the functionality of the test in the case of common 
tester values of one IP block confl icting with the core setup values. 
In the example in Figure 2, the ADC distortion, CPU, DSP core and 
PLL all have diff erent timing, levels, vectors and sequencer settings 
(set A, set B, set C, set D) and could also be diff erent from the core 
setup values. True, these could be tested serially to minimize confl icts 
and the settings changed for each of the tests of the IP blocks. Th e 
downsides to these would be increased test time and increased TTM, 
respectively. Th is will be discussed further in the next section.

It could be thought that creating such a “tester-per-pin” 
architecture would be cost-prohibitive. One breakthrough in this 
area is the software licensing of the hardware. Th is allows only the 
hardware that is being used and, in many cases, only the features and 
performance of the hardware being used to impact the COT. Th is 
promotes the best of both worlds by balancing the COT with TTM. 
It also allows diff erent test performance to be used during the life 
cycle of the IC. High-performance characterization at the start could 
be pared down to less-performance, high-volume manufacturing 
once the device characteristics and yields are well understood.

Another Benefi t: Parallel and Independent Port 
Testing
Th ere is another benefi t to this concept of IP test block re-use. Since the 
program is already broken up as independent IP blocks, more effi  cient 
ways of testing can be developed. Testing the IP blocks concurrently 
instead of serially, reducing test time, is a huge COT benefi t. Parallel 
test is defi ned as testing IP blocks concurrently when the timing, 
levels and other setups are essentially the same and the TAM supports 
testing the IP blocks in parallel. Independent port testing is similar 
to parallel testing; however, it defi nes diff erent IP functions as ports 
which can have diff erent levels, timing, vectors, sequencing and other 
setups independently. Th is requires that the ATE platform have the 
hardware capability necessary to defi ne these setups independently in 
the stimulus and measurement resources. In the case of Figure 2, each 
of the IP blocks in the new device target block have diff erent setups 
requiring the fl exibility and independence of each of the resources and 
potentially of the core program setup values. 

See Test page 41
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JOEP VAN BEURDEN
Chief Executive Offi cer, CSR

Responding to the evolving needs and desires of today’s consumers, the strategic merger of CSR 
and SiRF Technology is positioned to revolutionize the wireless communications landscape. In my 
interview with Joep van Beurden, chief executive offi  cer of CSR, we discussed the new, exciting 
location solutions resulting from the merger; how technology convergence is critical in many 
consumer electronic devices; the immense value of start-ups in terms of technology development;  
and much more. 

— Jodi Shelton, President, GSA

Q: With a shared vision of taking 
technology innovation in wireless 
communications to the next level, CSR 
and SiRF Technology recently merged. 
How do CSR and SiRF Technology 
complement each other, and what 
exciting user experiences can consumers 
expect from the combined company’s 
revolutionary solutions?

A: For the past year, CSR has 
been focused on our Connectivity 
Centre. Th e Connectivity Centre is 
a combination of short range wireless 
technologies such as Bluetooth, FM 
radio (both receive and transmit), 
Wi-Fi, Global Positioning System 
(GPS), audio playback capabilities, 
Near Field Communications (NFC) 
and mobile television. Today, 
there is an increasing need for the 
combination of these technologies, 
especially in the fast-growing markets 
of smart phones, feature phones, 
netbooks and smartbooks. Th e 
convergence of these capabilities is 
the diff erentiating factor between 
consumer electronics providers, and 
CSR has been focused on providing 
this benefi t to customers. 

Th e merger between CSR 
and SiRF Technology gave us the 
opportunity to directly respond 
to what our customers demand in 
markets such as cell phones, PCs 
and gaming. Although CSR had a 
play in the location sector, it was 
relatively small; so we jumped at the 
chance to merge with SiRF who was 
the leader in location and Global 
Navigation Satellite Systems (GNSS) 
technologies such as GPS. Th e 
chance to combine our strength in 
Bluetooth and FM radio with SiRF’s 
leading-edge location technology was 
too good to be true. As a result of the 
merger, we are now able to combine 
leading-edge location and short-

range wireless technologies in a range 
of products. 

Consumers can expect enhanced 
location solutions from our 
new technology. Today, location 
technology is only used in personal 
navigation devices in the car, but 
there can be many more benefi ts if 
you make devices location-aware. 
It’s almost as if the Internet is being 
rebuilt with one new dimension—
location. For example, taking pictures 
with mobile phones is quite popular; 
and with our new technology, people 
will now know where they took 
the picture. Social networking also 
becomes much more useful when 
you have a location-aware search. If 
you’re looking for a pizza shop on 
Google or Bing, it’s very helpful to 
know where you are so you can be 
more targeted with your search.

Q: Refuting those who believe there is a 
lack of innovation in the industry, CSR 
is a company that has continued to 
introduce groundbreaking connectivity 
and location solutions to its customers 
in recent months. Tell us about some of 
CSR’s new solutions and what major 
evolving consumer preferences and 
opportunities in the mobile market 
initiated the need for these solutions. 

A: Th ere are multiple consumer 
preferences that infl uence CSR’s 
solutions, but the main one is the 
location element. As I previously 
mentioned, location is much more 
than simply navigation. Location 
awareness in many devices, such as 
cell phones, digital cameras and cars, 
is going to be much more important 
in future. CSR is currently working 
on ensuring that consumers are 
always location-aware. Our new 
technology’s power consumption is so 
low that there is always-on location 

awareness, eliminating the need to 
switch a device on or off . As well, we 
are working very hard to make sure 
our GPS technology works in places 
that don’t have access to satellites. 
For instance, location-based devices 
have no function when they do not 
work in a shopping mall. So our 
low power and deep indoor location 
capability are two features consumers 
can expect from CSR. We are already 
implementing this technology in 
our recently launched Atlas IV and 
SiRFstarIV products. 

Q: CSR maintains a portfolio of a 
number of well-known customers such 
as Apple, Dell and BMW. What are 
the advantages of enabling Bluetooth 
accessories for such high-profi le devices 
such as the iPod and iPhone?

A: Th e prominent companies 
mentioned above as well as our 
several other tier-one customers are 
extremely demanding when it comes 
to product performance, product 
quality and delivery reliability. CSR’s 
impressive list of customers is a 
testimony to the great quality of our 
products and our ability to deliver 
them reliably. And, of course, if our 
customers decide to launch high-
profi le accessories in their products, 
it means an additional growth 
opportunity for our customers and 
for us. 

Q: CSR has been a major driver 
behind wireless convergence, developing 
ICs that integrate Wi-Fi, Bluetooth, 
GPS, FM, etc. How does CSR decide 
which wireless networking standards 
to integrate and when? How does CSR 
stand to benefi t from convergence rather 
than be made obsolete by it?

A: Today, consumers desire more 
solutions that have a combination of 

See CSR page 38
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JIM FINCH
Chief Executive Offi cer, Amalfi  Semiconductor

Th e survival rate of many emerging companies in today’s industry is steadily declining. However, 
with a revolutionary CMOS solution that is bound to grab signifi cant share in the handset market, 
Amalfi  Semiconductor is an emerging company that has gone against the odds and is experiencing 
great growth. In my interview with Jim Finch, chief executive offi  cer of Amalfi  Semiconductor, we 
discussed the diffi  cult criteria that start-ups must meet to secure funding in today’s economy; what 
strategy enabled Amalfi  to continue its novel product development during the downturn; what new 
business model must arise to sustain innovation; and much more. 

  — Jodi Shelton, President, GSA

Q: Today, many start-ups focus on 
developing incremental solutions with 
the intention of being acquired rather 
than creating breakthrough solutions. 
Do you feel these start-ups will be 
successful in today’s industry? With 
Amalfi  now in its expansion stage, what 
is your vision for the company over the 
next decade?

A: Incremental solutions and start-ups 
don’t work well together, as potential 
customers will not take a chance on 
an unproven start-up unless there is 
tremendous value provided by the 
new technology. Successful start-ups 
will continue to be those companies 
providing breakthrough technologies 
today and into the future.

We strongly believe that 
CMOS technology will eventually 
dominate the power amplifi er space 
for handsets as it has done many 
times before in other high-volume 
consumer applications. Historically, 
once CMOS outperforms the 
competition, the industry landscape 
quickly changes. As CMOS wins, 
we expect Amalfi  to maintain its 
technology leadership and become 
a dominant supplier in this space. 
We off er superior performing 
products relative to the strongest 
non-CMOS competitors, and our 
customers enjoy bill of materials 
(BOM) savings by adopting our 
devices. Amalfi ’s long-term vision 
is to provide innovative solutions 
to a broad customer base in many 
complementary wireless and radio 
frequency (RF) industries, growing 
over time into a very large, highly 
profi table mixed-signal company.

Q: According to a BDO Stoy Hayward 
survey, the number of technology, 
media and telecom companies that feel 
they have enough access to funding for 

their business to eff ectively operate has 
signifi cantly decreased by half compared 
to last year, forcing many start-ups to 
shut down. In contrast, Amalfi  recently 
completed a $24 million round of 
funding (the largest amount raised by 
a fabless company thus far this year), 
confi rming that there are still a select 
number of privately funded companies 
thriving. What qualities must an 
emerging company, such as Amalfi , 
possess to secure funding during an 
economic downturn? Do you see venture 
capital activity in the semiconductor 
industry improving anytime soon or 
must a new model be adopted? 

A: I’m surprised that the number of 
companies that feel they do not have 
adequate access to funding decreased 
by only 50 percent. I would have 
predicted it to be much higher. 
Everyone I speak with complains 
that the lack of funding will have a 
huge impact on their overall business 
plan. Th ere are some companies 
signifi cantly slowing down product 
development by slashing research 
and development (R&D) spending, 
hindering their chances to become an 
eventual market leader. And others 
are now heading down an acquisition 
path at an inopportune time with 
the promise of yielding very poor 
fi nancial returns.

Start-ups must meet several 
diffi  cult criteria to successfully secure 
outside funding. First, they must be 
developing breakthrough technology 
with the opportunity to become the 
dominant supplier in a very large, 
established industry (e.g., Amalfi  
in the cellular handset market). 
Second, customers must verify that 
the technology will win signifi cant 
market share (i.e., must be shipping 
product to industry leaders). Th ird, 
the funding must be utilized to grow 

the company, providing capital to 
scale the business. It should not be 
used to prove the viability of the 
off ering. Fourth, key members of the 
team must have past experience in 
successfully building businesses and 
taking companies public, and have 
a clear vision of how to do it again. 
Finally, the investors themselves must 
be confi dent to go against the grain 
and invest in a space that is not as 
sleek and sexy as many others in this 
environment, betting against a great 
deal of macro information to know 
which companies will beat the odds 
and become tomorrow’s winners. 
Th ese semiconductor winners will 
provide tremendous returns to these 
savvy venture capitalists who bet 
against the pack.

Venture capital activity will not 
improve quickly. Series A investments 
will take place, but not in great 
numbers. Series B investments will 
become more diffi  cult, even from 
today’s benchmark, as investors will 
increasingly choose not to take that 
risk. Series C and later stage funding 
rounds will dominate due to the 
reasons previously listed. In today’s 
$250 billion industry, new players 
will emerge over time, but the bar 
is defi nitely going to be set much 
higher.

Q: Numerous analysts believe that 
innovation is approaching a standstill 
due to limited funding for start-ups. On 
the contrary, many say that innovation 
is still very much alive and will drive 
economic recovery. As a company that 
continues to introduce revolutionary 
products to the marketplace, it seems as if 
Amalfi  validates the second belief. How 
was Amalfi  able to remain innovative 
during the economic downturn? In 
today’s market, who primarily drives 
the advancement of technology—start-

See Amalfi  Semiconductor page 42
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System-on-chip (SOC) designers and mask shop engineers have 
something in common: Th e quality of what they deliver can 
only be as good as what they get from the teams before them. 

For example, SOC designers expect developers of intellectual property 
(IP) to deliver blocks that are ready for smooth integration, and mask 
shop engineers expect back-end designers to deliver graphic design 
system (GDS) data that is design for mask manufacturing (DFMM)-
aware.

SOC designers and mask shop engineers see their common 
challenge (i.e., expecting the most out of their respective predecessors) 
from diff erent perspectives: While signifi cant eff ort is put into 
defi ning quality standards for IP, little formalism is available to those 
interested in breaking down the wall between design houses and 
mask shops. However, regardless of where they stand in the design 
chain, engineering and product managers now spend between 20 
and 40 percent of their time tracking the design quality metrics that 
they consider critical. Th is time could be dramatically reduced with 
a more formal understanding of what constitutes design quality and 
with an easier way for designers to check quality run after run. 

More specifi cally, at the DFMM level, stopping any mask during 
mask processing, which requires a waiver from the customer, will add 
a delay of between 12 and 24 hours to its delivery schedule depending 
on the stage during which the problem is detected. In the worst case, 
the mask will pass normal inspection, allowing a too well-defi ned, 
repeated defect to kill the wafer, when this defect could have been 
anticipated. Since such quality issues are usually discovered very late 
in the entire process, up to fi nal circuit testing before packaging, they 
can often delay the entire project by a month or more.

A methodology for resolving these issues is through design quality 
closure (DQC), which can be defi ned as the condition of passing an 
acceptable subset of predefi ned quality checks for safe handover to 
the next engineering team. Th is, of course, requires a set of predefi ned 
quality checks (also known as methodology rules, guidelines or best 
practices) with which designers must comply, as well as a confi gurable 
DQC tool to monitor and report compliance. Closure happens when 
the designer is suffi  ciently confi dent that all critical parameters are 
met, so that his design work can be carried out to the next phase, 
without putting the chip objectives (function, area, timing, power, 
manufacturability, testability, etc.) at risk.

Quality metrics exist to some extent, but have, until recently, been 
rules that must be tracked manually. Th e Quality of Electronic and 
Software Intellectual Property (QIP) metric standard, for instance, 

allows companies to evaluate IP from internal groups or third parties. 
However, since it is based on Excel spreadsheets, it adds another 
layer of labor to designers’ loads. DQC is more useful if applied 
automatically to all steps of a chip design process. DQC characteristics 
include reuse of quality standards when available, openness to user 
specifi cs (design fl ow, know-how, etc.), and opportunity to formalize 
and deploy new quality rules over time. 

Design, mask making and process engineering have always seen 
themselves as separate areas that seem to depend on sets of rules that 
isolate them from having to understand one another’s technology. 
However, the ever-increasing number and complexity of these design 
rules is making the traditional isolated design paradigm unsupportable. 
Today, close interaction between manufacturing, mask and design 
communities is key to successful product development. 

An Optimized DQC Tool
A key aspect of DQC is to incorporate quality checks throughout 
the entire design fl ow. A DQC tool allows a designer to take 
advantage of an existing design fl ow, synthesize all electronic design 
automation (EDA) artifacts into easy-to-read dashboards and make 
design decisions on the basis of factual design data. By automatically 
generating quality reports, such a tool can save weeks of time. Th e 
DQC tool tracks and captures all parameters and objects aff ecting 
design quality from multiple sources throughout the IP or SOC 
design and integration lifecycle, and off ers “checklist-driven” design 
assistance to help users monitor specifi cations, coding, integration, 
front-end/back-end implementation, verifi cation and all other 
relevant tasks.

Ideally, a DQC tool implements a three-phase approach. First, 
it helps companies set up their design methodologies by importing 
hundreds of pre-written design quality checks easily. Second, it 
automates the quality checks. Finally, it supports the methodology 
deployment to all involved design teams with automatically fi lled 
dashboards and quality closure reports.

For maximum fl exibility and utility, such a DQC tool would 
allow the designer to import design quality checks by using one of 
the available libraries or by creating a unique library in a few hours 
(Figure 1). It would then confi gure and automate dashboards by 
editing software sensors that link the quality checks to the current 
design and verifi cation fl ow, and permit DQC monitoring by 
deploying the dashboards and issuing quality reports on-the-fl y.

Design Quality Closure: Enabling Less 
Iteration at Every Handover in a Design 

Process

Michel Tabusse, Ph.D., Chief Executive Officer, Satin IP Technologies
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Figure 1

A DQC tool allows for the integration of libraries from multiple sources.

Th e functioning of such a tool is most optimum when it provides 
non-intrusive assistance to the designer. Th is capability is exemplifi ed 
by dashboards that complete themselves automatically, on the basis 
of the latest information found in the customer fl ow, and that 
refl ect the set of quality items that designers need to monitor. Th e 
dashboards must address the most critical areas of design quality and 
design reuse: specifi cations, architecture, front-end design, back-end 
design, verifi cation, IP packaging, software development and overall 
project management. In addition, they should be generated on-the-
fl y from customer fl ow outputs. Th ey should be available in diff erent 
forms (single IP, multi-core design, etc.) and always be up-to-date, 
by construction. Th is allows fact-based quality closure monitoring 
by project managers, and complements the other mechanisms that 
managers have for tracking resources and schedules, making a major 
contribution to timely and accurate quality closure.

Applying DQC to DFMM
Such industry initiatives as the European CRYSTAL1 collaborative 
research and development (R&D) program are intended to 
signifi cantly improve DFMM by identifying and formalizing 
recommended design practices to make mask manufacturing a more 
effi  cient and less-iterative process. Th e goal is to help improve design 
consistency, on-time delivery and the cost of photomask design by 
providing access to real data about (1) the manufacturing challenges 
at mask shops and (2) the design practices in the upstream design 
phases that would solve these challenges. Such initiatives would also 
align the development and availability of the real-time data points to 
the need for leading-edge design libraries in addition to the standard 
libraries.

Specifi c mask-level issues that need to be addressed in the 
manufacturing process include:

Grid mismatch between design and fractured data. Th is  ▪
generally causes micro gaps and shape border off sets.

Sub-geometries created during optical proximity correction  ▪
(OPC) application, which will generate mask inspection issues.

Metal layer fi lling with “wild” cutting, which generates acute  ▪
angles and sub-geometries. 

Multi-project wafers with exceeded process tolerance window  ▪
when several designs are assembled. 

A DQC tool that uses real manufacturing data can highlight these 
issues before it is too late. For example, it can check possible grid 
mismatch by snapping between the design and desired fractured data, 
and by analyzing the fracturing log report for on-grid geometries. 
It can also check the number of sub-geometries smaller than the 
minimum feature size after the OPC application step and the number 
or acute angles after the metal layer fi lling step.

Th is type of design test usually exists at a diff erent level of 
data generation, but never compares results to the mask process 
requirements, the type of mask process which will be used being 
unknown by the designers. In addition, the set of rules that will be 
used for fi nal mask manufacturing are not introduced early enough 
in the design fl ow to be captured in the fi rst design quality checks.

Applying DQC to Design for Reuse 
It is generally accepted that reusing semiconductor IP blocks in a core-
based design strategy is the most suitable response to the stringent 
constraints involved in SOC design. Th e principal challenges for 
design for reuse can be summarized as follows: 

Th e quality of an IP block is defi ned by its ability to be integrated  ▪
safely into an SOC, which involves careful management of 
various engineering practices throughout the block life cycle.

For large semiconductor companies, implementing a quality- ▪
based strategy to reuse IP blocks is one of the strategic targets to 
reduce the costs, risks and design timelines of complex ICs.

For IP vendors, it is absolutely vital to produce the highest  ▪
quality IP possible and to be able to document that quality for 
prospective customers. 

For an SOC project leader with several IP sources available, a  ▪
highly sensitive question is “How can I qualify the available IP 
blocks to minimize risk at chip integration?”

Designers and integrators of reusable blocks cannot meet their 
objectives merely by using the most up-to-date EDA software along 
with design guidelines too loose or too general to really make a 
diff erence. It is absolutely crucial that design guidelines (whether 
stipulated by manufacturers or public literature) be applied on a daily 
basis by all teams involved in block development. Each engineer, 
whatever his or her involvement in the project, must be able to 
identify and assess the quality requirements relating to his or her 
particular activity. 

Among the most essential issues that must be considered to 
guarantee the success of a design-for-reuse strategy are: 

Enforcing design-for-reuse practices. Once defi ned at a  ▪
corporate level, stable design-for-reuse practices should be 
enforced through design teams without incurring unwanted 
engineering overhead.

Managing design dynamics. Changing specifi cations and  ▪
test cases are part of real-life designs, and should be dealt 
with effi  ciently. Instead of relying on hard copies or Excel 
spreadsheets that are time-consuming and error-prone, and 
that eventually become obsolete, design documents should be 
issued automatically from the design environment with up-to-
date information. 

Ensuring stable design-for-reuse criteria. Large semiconductor  ▪
corporations usually fi nd added productivity in homogenizing 
their design fl ows through teams. However, even standardized 

See Quality page 45
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It’s a piece of data that surprises many people: 
More than 30 percent of Europe’s fabless 
semiconductor companies and independent 
design houses are located in the U.K. And 
many of these companies are industry leaders 
in their chosen fi eld such as processor design, 
communications technology and mixed-
signal/analog.

Despite the wide range of technology focus, 
one thing is common amongst them all: their 
customers are primarily located outside the U.K. 
So why are these companies located in the U.K. 
when they could be closer to their customers?

Simon Knowles, vice president of strategy 
and co-founder, Icera Inc, Bristol, U.K., said, 
“Our biggest site and our headquarters are in 
Bristol. Why? Because Bristol is probably the 
best place for digital design in Europe.” Th e 
reason for this goes back to the 1980s. “It’s 
all because of Inmos,” he claimed. Inmos was 
incorporated in the U.K. in 1978, focusing 
originally on memory devices—at one time 
capturing 60 percent of the global market 
for SRAM. It then looked to develop the 
Transputer, a novel processor architecture 
intended for use in parallel processing. 
Unfortunately, the company was not the 
success that was anticipated, and its 
technology was eventually acquired 
by STMicroelectronics NV, Geneva, 
Switzerland. 

“How do you build a successful company?” 
Knowles asked rhetorically. “Get the best 
people you can.” And many of the best digital 
designers can be found in the Bristol area. Th ey 
are, Knowles believes, so suffi  ciently valued by 
the industry that they can put lifestyle at the 
top of their agenda.

Tudor Brown, president, ARM Holdings 
Ltd, Cambridge, U.K., said, “We started in 
the U.K., our management is in the U.K. and 
you tend to stay where you are.” Interestingly, 
he added, “An important reason why ARM is 
still in the U.K. is because most of our business 
is outside Europe.” Th at might seem a bit 
backwards, but Brown noted, “Being based 
in Europe is a huge advantage when your 
customers are in the U.S. and the Far East. Being 
based in the U.K. makes you look elsewhere. 
Historically, logistically and culturally, it’s good 
to be in the U.K.”

Peter Claydon, co-founder of femtocell 
pioneer picoChip Designs Ltd, Bath, U.K., is 
another successful Bristol-based entrepreneur. 
“Th ere’s a lot to be said for doing development 
work in the U.K. Th ere’s a lot of expertise 
available, and in the early stages of picoChip, 
80 percent of our staff  didn’t need to move 
when they joined the company.” 

Matthew Phillips, senior vice president, 
handset business, CSR plc, Cambridge, U.K., 

Innovation and Design 
Excellence Keep Leading Fabless 
Companies in the U.K.
Graham Pitcher, Group Editor, Engineering Design Division, Findlay Media 
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said the company remained headquartered 
in the U.K. because its value and strength is 
in the expertise of its staff . “U.K. engineers 
have skills which are not easy to fi nd in 
other places,” he said.

picoChip’s Claydon highlighted the 
benefi t of the U.K.’s design expertise. 
“In China, we could employ a reasonably 
experienced engineer for $20k. In the U.K., 
that’s going to be £50k ($80k). But the 
people we hire in the U.K. are not used to 
doing what they’re told—they’re innovators, 
and most innovation happens when people 
have a good idea. Th ey move projects 
forward, rather than do what they’ve been 
told to.”

ARM’s Brown is also a “fan” of the U.K.’s 
design skills. “Th e U.K. has been incredibly 
innovative over the last few hundred years, 
and it’s still true today. Th at’s not to say 
the rest of the world isn’t as clever, but the 
U.K. has always come up with diff erent 
solutions to problems.” But Brown can’t 
explain exactly why. “Some of it has to do 
with necessity; some of it has to do with 
going back to basics. Th ere are a lot of U.K. 
engineers behind today’s ‘killer’ products, 
and there are a lot of U.K. engineers in big 
U.S. companies.”

Taking a more global approach, James 
Foster, chief executive offi  cer, XMOS Ltd, 
Bristol, U.K., said, “Th e days of a company 
thinking of itself as being of one country 
have gone. Semiconductor companies today 
are born global.” But he acknowledged that 
the Bristol area was “as good a place as you 
can get for engineering talent—and that 
includes Oregon.” “Our designers in Bristol 
are doing custom layout and optimization: 
Th ese are ‘full on’ techniques, and there are 
other companies in the Bristol area doing 
the same.” 

Foster believes the U.K. is a nation of 
innovators. “I think we challenge ourselves. 
XMOS has a wealth of creative people 
looking at problems and solving them. Th at’s 
healthy; there’s a lot of great innovation and 
some disruptive change. But XMOS has 
to think globally, and if the skills we need 

aren’t available in the U.K., then we have to 
hire those skills where they are available.” 

picoChip’s Claydon added, “A lot of the 
early development work for Code Division 
Multiple Access (CDMA) was done in 
the U.K. Qualcomm took a lot of those 
ideas and commercialized them, but the 
fundamental work was done in the U.K.”

“Innovation is a U.K. strength,” said 
CSR’s Phillips. “Th e U.K. still has people 
who can come at problems in a new way. 
However, a related challenge is exploiting 
ideas to their full extent because when it 
comes to innovation, the competition will 
usually be larger and have considerable 
resources. Th is means U.K. companies 
must hold the markets they’re successful in 
as larger companies try to enter them.”

Icera’s Knowles noted a valid business 
reason for being based in the U.K. “Most 
of the people who buy our chips are 
based in the Far East, but not the people 
who make the buying decisions. It’s more 
common that the mobile operators decide 
what they want in the bill of materials—
specifying an Icera chip, for example. And 
most operators are based in the West.” 
Looking at engineering skills, “Icera 
diff erentiates itself by ‘out-engineering’ the 
opposition. We build chips on leading-edge 
processes—we’ll probably be one of the 
fi rst on TSMC’s 40-nanometer process—
and you can’t fi nd engineers with that kind 
of experience in places like China.”

Looking at the U.K. electronics industry, 
in general, all contributors see strengths. 
ARM’s Brown pointed to analog design 
as an example. “Th e U.K. has always been 
good at analog; I think this is partly a 
hangover from World War II. When I was at 
university, I was taught about radar because 
that represented electronics to those who 
were teaching the technology. Analog is still 
taught a lot and that fi ts demand. I think 
it’s possible to serve niches with analog/
mixed-signal skills and to be successful.” He 
gave the example of a recent GSA event. “It 
was full of European mixed-signal/analog 
companies, all of which are very strong.”

Phillips also noted that CSR has a lot 
of expertise at its Cambridge headquarters 
in digital design for signal processing. “Th e 
site is also strong in embedded fi rmware, 
where designers have to work within 
memory footprint and power constraints.”  
CSR has been a pioneer of mixed-signal 
CMOS technology. “We believe we have a 
lead in this area, and a lot of that is down 
to the ‘know-how’ and knowledge of U.K. 
engineers,” Phillips said. “Th ere is a lot of 
understanding, in general, on how to do 
analog on CMOS.”

While the U.K.’s fabless design 
community is currently successful, all 
contributors believe there could be a cloud 
on the horizon: the lack of emerging talent. 
picoChip’s Claydon believes something 
needs to be done about the lack of young 
people coming into the industry. “Th at 
comes down to getting to children at a 
younger age,” he said. CSR’s Phillips said 
he would like to see more graduates with 
analog design skills. “Th e U.K. doesn’t have 
enough people doing science, technology 
and math, and we need to attract more 
people into this area.” Brown observed, 
“It’s not so much the case that the U.K. has 
weaknesses in its engineering skills; there 
just aren’t enough electronics engineers 
being produced by the U.K.’s education 
system.” XMOS’ Foster reiterated his global 
view. “We should realize we’re building 
globally competitive businesses and should 
get the needed skills in the most eff ective 
places,” he concluded. ▪
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As the semiconductor industry matured to a $248 billion industry 
in 2008,1 much was written about the “commoditization” 
of semiconductors. Th is article looks at the technology and 

market dynamics aff ecting this industry, and discusses its evolution 
in the next decade. 

An Explosion in Usage 
Th e cost of a silicon transistor dropped from $1 in 1968 to less than 
a millionth of a dollar in 2008.2 Th e information revolution made 
possible by the transistor has spawned new industries, revolutionized 
existing ones and changed lives fundamentally. Th e high-tech industry 
has evolved into a complex web of players, from silicon tool vendors to 
computer game developers, together accounting for about 4 percent 
of the U.S. gross domestic product (GDP) according to the U.S. 
Department of Commerce’s Bureau of Economic Analysis (BEA), 
making it one of the largest sectors in the economy. Information 
technology contributed between 30 percent and 60 percent to U.S. 
productivity growth3 for the 1959–2006 time period.4 

Indicators of Industry Maturity
Th e common belief is that a slowing growth rate indicates “maturity.” 
Let’s examine two fi nancial trends that indicate that the semiconductor 
business is indeed maturing.

Demand Trends

A key pointer towards a maturing industry is the predictability in 
demand in recent years. Prior to the late 2008 broad-based economic 
decline, volatility in year-over-year sales growth sharply decreased 
starting late 2004 (Figure 1), suggesting that worldwide semiconductor 
sales has become more predictable as it reached the $250 billion 
mark—a little larger than the U.S. pharmaceutical industry.

Figure 1. Year-over-Year Growth of Global Semiconductor Sales 
(1985-2008)

 
Source: Silicon Industry Association

M&A Transactions

Recent private equity entry into the semiconductor sector has 
resulted in a marked increase in leveraged buyouts (LBOs) since 
20055 (Figure 2). Th e last few years have also seen some of the largest 
semiconductor buyouts by private equity fi rms (Table 1). Th is is 
another strong indication of a maturing industry as LBO fi rms are 
known for requiring strong and predictable cash fl ows combined 
with low debt in capital structure—a combination that exists at the 
cusp of a commoditizing industry. 

Figure 2. Trends in Semiconductor LBOs

 

Table 1. Examples of Recent Major Semiconductor LBOs

 

What is a Commodity? 
Going by the accepted defi nition of a commodity as one where there 
are almost no perceived diff erences between competing off erings, the 
discrete semiconductor segment (about 7 percent of semiconductor 
revenue) and the semiconductor memory segment (25 percent of 
semiconductor revenue)6 would qualify as being commoditized. 
Products in these two segments are largely undiff erentiated, and 
producer profi t margins are low. Generally, a commodity product is 
in its most mature phase.

The Incredible Shrinking Act 
Let’s pause to review the role of technological advances in shaping 
the economics of the industry. One of the main driving forces 

Semiconductor Commoditization: The $250 
Billion Question

Sanjay Krishnan, Business Manager, High-Performance Analog Group, Maxim Integrated Products
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has been the shrinkage of the transistor. Having surpassed the 
1.0-micron milestone and then the 100-nanometer milestone, once 
thought to be insurmountable barriers, a new name was adopted—
nanotechnology.

Th e cumulative 40-year eff ect of this shrinkage, called Moore’s 
Law,7 has led to smaller, faster chips and denser memories, allowing 
software to enhance the user experience; increase commercial output, 
offi  ce effi  ciency and personal productivity; and fi nd new ways to 
digitally deliver ubiquitous information and entertainment.

At the same time, skeptics of the economic viability of scaling 
down further have grown in number. With each new generation 
of scaling, the fi xed costs of producing a digital microchip have 
increased.8 From the currently available 45-nanometer technology, 
the International Technology Roadmap for Semiconductors (ITRS) 
predicts 11-nanometer in size by 2022. However, many in the industry 
believe that 22-nanometer will be the fi nal step, beyond which it will 
become uneconomical to pack more transistors on a single chip. 
Indeed, there is already a discernible shift away from packing more 
silicon per square inch. Dual- and quad-core processors are the result 
of the ineffi  ciency of relying on a behemoth, single processor. When 
the incredible shrinking act eventually slows down, new paradigms 
in computer architecture and software design will take root, and new 
applications will be discovered.

Th is is likely to occur sooner than later—perhaps within the next 
decade. With this slowing, the semiconductor industry will fi nally 
see the long overdue shake-up that many analysts forecasted. Because 
the practice of packing more transistors on a chip will no longer solve 
problems, other ways will need to be invented to make circuits work 
more effi  ciently and work with the rest of the non-digital world. 
Large improvements will fi nally occur in other relatively fertile areas 
for electronics such as medical, automotive, industrial, agricultural, 
military and aerospace. Th e industry will also have to think of new 
ways of adding value for the consumer, and work to improve on 
areas such as reliability, safety, ease-of-use and human interface. In 
doing so, it may fi nd out that Moore’s Law will become relevant once 
again in a more abstract way: by doubling the economic value of a 
transistor every two years.

The Electronics Value Chain 
Th e electronics value chain comprises all the value-added steps, from 
silicon to consumer, with the semiconductor industry at the lowest 
level. In the U.S., the electronics value chain has become vertically 
disaggregated over the years, with each sector evolving in distinct 
ways; and few companies today have core competencies in more 
than one sector. Th is has led to expected effi  ciencies and competitive 
pricing. Th e chain is geographically spread out, and diff erent links in 
the chain employ people with very diff erent skills. It is not unusual 
for silicon to travel around the world multiple times in its journey 
from raw material to its destination in the home, offi  ce, car, airplane, 
hospital or data center. Intellectual property (IP) embedded in 
the form of value added in each step of the value chain is globally 
sourced from providers with specialized expertise that have little 
overlap. As in many mature industries, this disaggregation has led to 
compartmentalization and reduced opportunities for co-operation.

Figure 3. The Electronics Value Chain

Perceptions
In an original survey9 of telecommunication hardware industry 
professionals and executives, their perception of the semiconductor 
industry was put to the test. Semiconductor chips make up a small 
portion of the input costs, but deliver platforms on which diff erentiated 
connectivity and mobility solutions and services are based.

Th ese professionals saw the semiconductor industry more as a 
technology enabler (26 percent) or technology leader (22 percent) 
than as a commodity supplier (21 percent). Only 16 percent of these 
professionals saw the industry as an “innovation partner,” which is a 
symptom of the compartmentalization in the value chain.

Figure 4. Perception of Semiconductor Industry among 
Professionals

 
As further evidence of this phenomenon, many integrated 

semiconductor companies are slowly in the process of defi ning a core-
led or asset-light strategy, all of which are driven by management’s 
desire to align corporate strategy with the value-generating portions 
of the business. Large companies such as Intel, NXP, Freescale, 
STMicroelectronics and AMD are all examples of such strategies in 
various stages of deployment. In some cases, ownership passing into 
private hands has accelerated the process.

Meanwhile, some executives seeing the imminent end of Moore’s 
Law talk about the innovation pendulum swinging back to the side of 
the consumer. Companies will have to rapidly re-acquaint themselves 
with the end user of technology. Innovative ideas will have to travel in 
both directions across the supply chain. But to remain competitive, 
a company must develop expertise in listening to this fl ow of ideas. 
Th e compartmentalized supply chain with diff erent skill sets will now 
become a hindrance.

Original equipment manufacturers (OEMs), notably in China, 
are investing in their own semiconductor design groups to take 
advantage of their knowledge of the emerging Chinese market. 
Foundry giants, such as TSMC, are getting increasingly sophisticated 
in off ering semiconductor design IP to help smaller fabless companies 
get to market quicker. Software design outsourcing companies in 
India now off er complete semiconductor value chain outsourcing, 
including foundry relationships. Finally, the corporate venture arms 

See Commoditization page 40
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GSA: According to GSA’s Global Semiconductor Funding, IPO and 
M&A Update, the number of semiconductor (i.e., fabless, integrated 
device manufacturing (IDM) and semiconductor supplier companies) 
funding deals in Q2 2009 increased by one deal quarter-over-quarter 
(QoQ), and the dollar amount increased 8 percent. Although we are 
starting to see more of a positive trend, industry analysts don’t expect 
a recovery “until we see notable upticks in venture fundraising and 
exit activity,” stated National Venture Capital Association (NVCA) 
president Mark Heesen. If funding continues to remain at the current 
rate, can innovation occur without the VC model we had over the 
last fi ve years? Is the government another possible source?

Strasser: While innovation will occur irrespective of the currently 
challenging funding conditions (albeit slowly), it is diffi  cult to imagine 
that innovation will not be adversely impacted by such conditions. 
Th e real issue is the degree to which innovation will be impacted and 
to what extent these conditions will aff ect the historical leadership 
role that the U.S. has played in driving technological innovations. 

Th e government must take an active role in funding for innovation 
both directly and indirectly. Th e government must take a direct role 
to the extent that such innovation signifi cantly impacts our national 
interests. For example, earlier this year, the American Recovery and 
Reinvestment Act of 2009 was enacted. Th e Act provides a number 
of strategic initiatives, including signifi cant direct funding by the 
Department of Energy to start-ups and early-stage companies for 
research, development, demonstration and early deployment of 
new technologies in the renewable energy fi eld. Most would agree 
that developing alternative energy sources is vital to our national 
interests.

Th e government must also take an indirect role by setting 
policies that promote investment. Th rough its tax policies, the U.S. 
government can signifi cantly infl uence the fl ow of liquidity in our 
markets, among others means, by providing more competitive capital 
gains tax rates for investments in initial public off erings (IPOs), 
lengthening the holding period for long-term capital gains, promoting 
tax incentives for certain types of investments, and ensuring that the 
U.S. tax rates remain globally competitive. Further, the degree of 
government regulation and oversight needs to be carefully balanced 
against the cost of such oversight to ensure that the proper cost-
benefi t equilibrium is achieved. 

Furthermore, the compliance requirements of public companies, 
including the cost of compliance with the Sarbanes-Oxley Act of 
2002, are generally viewed as among the most signifi cant barriers 
to going public today. We all recognize that regulation is critical 
to the success of our fi nancial markets. However, we should seek 
to fi nd ways of providing reasonable safeguards to the investment 
community without stifl ing growth and innovation in emerging 
growth companies. 

GSA: What does a typical VC fi rm’s portfolio look like right now 
(more late-stage or early-stage deals) and why?

Strasser: While recent VC funds established in clean technology 
would tend to be weighted more towards early-stage companies, 
which are refl ective of the accelerated growth in VC investment 
in this industry, I think many portfolios are weighted much more 
heavily towards late-stage companies. 

Funding for Innovation in Challenging Times

Bob Strasser, Partner, Technology Practice, BDO Seidman

Bob Strasser, partner in the technology practice of accounting and consulting fi rm BDO Seidman, discusses the current venture capital climate and 
how it will aff ect innovation, specifi cally in the U.S.
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Th is refl ects the realities in the current marketplace in which the 
time span from initial funding to ultimate exit event has lengthened 
considerably in the last decade. In fact, according to the NVCA, this 
time span has essentially doubled over the last decade. In other words, 
it is taking twice as long today for VC fi rms to turn their investments 
as it did 10 years ago. 

GSA: While most start-ups require funding for innovation, it is 
often diffi  cult for them to obtain as the objectives of a VC fi rm (short 
return on investment) do not align with innovation requirements 
(time). Th erefore, what should start-ups’ innovations be built around 
to attract funding?

Strasser: In the short-term, start-ups need to be very focused 
on the fundamentals. VC fi rms are looking for companies that 
have a compelling technology that has instant appeal, a seasoned 
management team with a proven track record of success, and a well-
defi ned business plan with rigorous budgeting and cost control. 
To the extent that start-up companies can position themselves to 
be responsive to these requirements, they stand a better chance of 
obtaining funding in the near term. Th e success of these start-ups 
is crucial to the continued positioning of the United States as the 
premier innovative force in the technology industry.

GSA: How did the funding levels/returns in 2007 (before the 2008–
2009 downturn) diff er from the levels/returns during 1999–2001 
(before the tech bubble burst)? Are we in a better or worse position 
than we were after the bubble burst and why?

Strasser: It is diffi  cult and, perhaps, unfair to compare the exceptional 
performance levels from the 1999–2001 period to other periods in 
time due to the truly unique investment conditions that existed at 
that time. A decade ago, almost every company was investing heavily 
in technology to incorporate advances in information technology 
and telecommunications, to take advantage of the dawning of the 
Internet, to facilitate greater business-to-consumer interactions, and 
to address real and perceived threats associated with Y2K. By almost 
any measure, the 1999–2001 period represents the high water mark 
of funding levels and returns. 

As we emerge from the current downturn, time will tell as 
to whether we are in better or worse shape today versus where we 
were after the dot.com bust of 2001–2002. I think that there are 
tremendous opportunities in clean technology and in the life sciences; 
however, the extent to which these opportunities can be successfully 
cultivated remains to be seen. 

GSA: Give us a short overview of the current funding environment 
in the U.S. versus overseas and how these trends will aff ect the U.S 
in the future. 

Strasser: In today’s global marketplace, it is inevitable that investors 

will be looking globally for the best opportunities. Historically, the 

U.S. market has been the pioneer in driving technological innovation 

and currently makes up 79 percent of all venture capital investments 

according to Dow Jones VentureSource. 

But as the U.S. economy continues to struggle and funding 

availability remains tight, it is unclear how long the U.S. will 

continue its dominance in the next wave of technological innovation. 

Th ese conditions provide opportunities for other countries and 

regions to expand their funding for innovation. In 2008, venture 

capital funds in India, China and Hong Kong closed over $5 billion 

worth of diversifi ed funds that focused on clean technology. Th is is 

occurring while private equity managers in Asia, for the fi rst time, are 

introducing dedicated clean technology VC funds. 

Meanwhile, in Europe, VC funds are seeking to raise $7 billion 

in the clean technology sector in 2009 according to Preqin’s Private 

Equity Intelligence. Th ese competitive conditions in international 

markets emphasize the importance of the U.S. taking steps to 

improve liquidity in the marketplace. 

GSA: Will the next big technology breakthrough be brought to 

market by a U.S. company? If not, will it be attributed to a lack of 

innovation or insignifi cant funds?

Strasser: Th is may well be the $64,000 question. Th e U.S. 

market continues to support the entrepreneurial spirit, openness to 

innovation, cultural diversity and political stability to remain the 

premier innovative force in technology. Our failure to remain the 

premier innovative force will be the result of a failure to take the 

steps necessary to keep markets highly liquid to fund innovation in 

the future. ▪
About the Author
Bob Strasser is an assurance partner in BDO Seidman’s technology practice 
and the assurance business line leader of BDO Seidman’s San Jose, California 
offi  ce. Mr. Strasser has practiced public accounting for almost 30 years and is the 
partner in charge of the San Jose offi  ce assurance practice, overseeing delivery of 
all assurance services in Silicon Valley. He has worked closely with a large number 
of publicly traded and privately held companies in a full range of activities, 
including auditing and fi nancial reporting, mergers and acquisitions (M&As), 
public off erings and international transactions.  

Mr. Strasser has signifi cant experience working with businesses in the 
technology arena, including software, hardware, computer peripheral, Internet, 
Web hosting and technology investment funds.  Th is experience includes extensive 
hands-on application of the profession’s fi nancial reporting guidance on revenue 
recognition, including SAB 104 and SOP 97-2, software development and stock-
based compensation.  He is a member of the American Institute of Certifi ed Public 
Accountants (CPAs) and the California Society of CPAs, and has a Bachelor of 
Science degree in accounting from the University of Southern California. You can 
reach Bob Strasser at rstrasser@bdo.com or at 408-352-1983.



34

Founded in 2001, Advanced Digital Design 
S.A. (ADD Semiconductor) is a leading 
fabless semiconductor vendor focused on 
the development of system-on-chip (SOC) 
devices with communication capabilities for 
large-volume markets. Th e company’s mission 
is to turn the existing low-voltage electric 
grid into a reliable, easy-to-use transmission 
medium. ADD focuses on developing SOCs 
for the automatic meter reading/automatic 
meter management (AMR/AMM) market 
and smart grid applications. Th e unique 
digital implementation of ADD designs 
provides the best quality, performance, 
reliability and robustness. Digital fi ltering 
provides extreme selectivity accuracy, close 
to the frequency carrier, and high sensibility 
even in the worst conditions possibly found 
in Asia. Embedded intelligence in nodes 
allows multi-path, multi-medium and bi-
directional transmission. Furthermore, ADD 
designs are based on standard, open and 
cost-free protocols. ADD works closely with 
customers and electricity utilities to develop 
open and multi-provider AMR/AMM systems 
worldwide. Its powerline communications 

RedMere is the leading provider of chip 
and cable technology solutions for the next 
generation of compact, lightweight, high-
speed cables. RedMere’s EyeWire chip 
technology allows a thin cable to carry data 
over high speeds without compromising on 
compliance performance and quality. Th ese 
thin cables are a perfect match for portable 
consumer applications such as cameras, 
gaming, smartphones and portable media 
players. RedMere’s current product off ering 
focuses on the High-Defi nition Multimedia 
Interface (HDMI) standard. Th e recent 
HDMI 1.4 specifi cation adds powerful new 
functionality to HD video products. Th e tiny 
micro HDMI connector will bring HDMI to 
video and digital still cameras, smartphones 
and media players. With RedMere cable 
technology, users will get perfect digital 
content from camera to HDTV every time, 
with a cable slim and light enough to pop in a 

(PLC) technology is helping to defi ne the new 
communication standards for PLC systems in 
Europe, Asia and the U.S. 

ADD is at the origin of the PoweRline 
Intelligent Metering Evolution (PRIME) 
consortium and PRIME alliance where 
ADD worked closely with Iberdrola, a major 
Spanish utility, to defi ne the orthogonal 
frequency division multiplexing (OFDM) 
specifi cation used in PRIME. Th e company 
is located in Zaragoza, Spain and has offi  ces 
in Beijing/Shanghai, China and Pune, India. 
Th e company employs 35 people, most of 
which have Ph.D. and master’s degrees, who 
are focused on making ADD Semiconductor 
the world leader in its domain. ▪ 

pocket. EyeWire is V1.4-ready, and RedMere 
is currently working with its global customer 
base to bring 1.4-compatible cables to market 
that are fully compliant with the features of 
the 1.4 specifi cation. RedMere also provides 
VerifEye cable manufacturing test platforms 
to support the cost-eff ective, high-volume 
production of advanced cable solutions. ▪

“Th e breadth of market data and in-depth 
analysis of the semiconductor ecosystem that GSA 
provides is absolutely essential for a start-up such 
as ADD Semiconductor to stay connected to 
its market and have access to the best data to 
remain competitive. Th e GSA conferences and 
events are key for us to develop relationships 
within the industry at large, which will allow 
us to extend our market reach.”

– Guillaume d’Eyssautier, CEO, ADD 
Semiconductor

Guillaume d’Eyssautier, CEO
Alfredo Sanz, Founder & COO
Jose-Ignacio Garcia, Founder & CTO
Jesus Teijeiro, VP, Sales

CEEI Aragón 
Maria de Luna 11, bay 7
Zaragoza E-50018
SPAIN
(T) 34-976-52-67-61
(F) 34-976-73-37-19
(W) www.addsemi.com

“GSA plays an important role in ensuring the 
growth and profi tability of the semiconductor 
industry. As members of GSA, RedMere can 
access up-to-date market intelligence and gain 
exposure through industry events and speaking 
opportunities, which is important for start-
up fabless companies such as RedMere.”

– Peter Smyth, CEO, RedMere 

Peter Smyth, Founder & CEO; 
VP, Sales & Marketing

Dr. John Horan, Co-Founder & CTO
Phil Scott, CFO
Ruud van der Linden, CMO

2B Fingal Bay Business Park
Balbriggan, Co Dublin
IRELAND 
(T) 353-1-841-0920
(F) 353-1-690-4196
(W) www.redmere.com
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Remembering the famous recommendation to “never waste a good 
recession,” one has to think of the possibilities that economic 
downturns off er for future growth. As with most issues, those 

who manage to fi nd the silver lining and use it to their advantage 
tend to emerge from hard times in better shape. Immigration is one 
area where investment in preparation for the eventual economic 
upturn is likely to pay generous dividends. 

Employers in highly specialized fi elds, such as semiconductor, 
engineering, research and development (R&D), and the high-
tech industry at large, frequently put immigration matters (both 
in the benefi ts and enforcement aspects) on the back burner. Th is 
is a result, in part, of the constant push forward to pursue the 
company’s primary business objectives. It is also related to a popular 
misconception of a certain invincibility to immigration enforcement. 
Indeed, a surprising number of companies seem to believe they are 
immune to government investigation and enforcement due to the 
strategic importance of their business and the high state and federal 
taxes they pay. Th e reality, however, confi rms that lack of consistent 
immigration planning and policies leads to unpleasant surprises, 
such as compliance audits and raids, which result in fi nes and both 
civil and criminal penalties. Misunderstanding of immigration basics 
gives rise to preventable violations which, once uncovered, can easily 
be misinterpreted by investigators as willful and malicious. Equally 
undesirable for a business are failures to transfer a corporate executive 
to the United States, “import” a key brain for the IT department, 
or retain a graduate of a U.S. university for the fi nancial group due 
to inability to recognize issues involved in procuring immigration 
benefi ts. 

Now is the Time to Update Immigration Policies
Th e current diffi  cult times provide U.S. companies with a rare and, 
in all likelihood, short-lived window to bring their knowledge of 
immigration compliance as well as benefi t obtainment practices 
up to date. Human resource (HR) and legal specialists’ ability to 
answer a brief quiz would help determine whether their immigration 
knowledge needs improvement:

When should immigration requirements be considered?  ▪
What are the consequences, including business costs, of non- ▪
compliance with these requirements?

What immigration timelines should be considered? ▪

Answers to these questions provide a convenient framework for 
an initial immigration discussion that, incidentally, mirrors questions 
HR and in-house legal professionals are faced with most frequently.

Immigration Pitfalls of Lean Operations
When planning corporate changes, including workforce reductions 
and expansions, and mergers and acquisitions, which are particularly 
frequent in the high-tech sector, in-house professionals should 
remember immigration concerns. Th ese include employment 
verifi cation, documentary compliance for existing and newly acquired 
workers; non-benching and prevailing wage provisions applicable 
to certain categories of foreign workers; termination planning for 
sponsored workers; and eff ects of discontinued employment on the 
foreign worker’s immigration status and related employer obligations. 
Even when a company believes that it can meet its immigration 
obligations under the changed circumstances, it may, in some 
instances, have to notify the federal government of the ongoing or 
proposed changes aff ecting sponsored workers. 

In the economic conditions under which many companies 
operate—essentially a skeletal staff  that cannot be made any leaner 
without detriment to the bottom line—employers face a dilemma of 
how to continue key foreign workers’ employment in the U.S. and 
pursue time-sensitive permanent immigration for them amidst hiring 
freezes, salary reductions and presumed abundance of potentially 
qualifi ed local workers. Employers who assume the hard times provide 
a mandate for “U.S. citizens only” hiring policies or practices may 
fi nd themselves in violation of various federal non-discrimination 
provisions and face investigations, signifi cant monetary penalties and 
repeat audits. 

Th e following framework may be helpful when analyzing the 
eff ects of corporate changes on hiring and immigration practices and 
identifying the need for legal counsel.

Does a corporate transaction lead to loss of current employees 1. 
and/or acquisition of new workers? Under either scenario, the 
immigration status of departing, remaining and incoming 
personnel should be considered.

What are the company’s hiring and immigration sponsorship 2. 
policies? Th is review should cover both existing written policies 
and practices as well as the company’s historical approach to 
addressing immigration issues.

Part 3 of 4: Immigration: Finding the Good 
in the Bad Economy

Irina Plumlee, Partner, Gardere Wynne Sewell LLP

In 2009/2010, GSA will bring GSA Forum readers a four-part series analyzing legal issues such as antitrust, bankruptcy and immigration. Th ese 
articles will be written by Gardere Wynne Sewell LLP, one of the Southwest’s largest full-service law fi rms providing legal services to private and public 
companies and individuals in areas of energy, litigation, corporate, tax, environmental, labor and employment, intellectual property, governmental 
aff airs and fi nancial services.

While GSA does not endorse any particular perspective, we believe whether you agree or disagree, these articles will encourage semiconductor 
companies and their partners to ask and begin identifying answers to some diffi  cult and challenging questions.
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What positions are foreign national employees occupying in 3. 
the companies aff ected by specifi c corporate transactions? How 
would a given transaction aff ect foreign nationals’ immigration 
status? If termination or substantive job change is under 
consideration, what are the anticipated consequences for any 
ongoing immigration proceedings? 

Prioritize immigration benefi ts maintenance or obtainment 4. 
as well as immigration compliance. Devote equal attention 
to both and develop a related risk assessment to determine if 
these risks would increase as a result of the planned corporate 
transaction.

Have all immigration issues been put on the table for thorough 5. 
review and discussion? Are there undisclosed issues or problems 
that may be relevant to future operations?

One of the most frequent mistakes companies make is postponing 
the above-referenced analysis until after a specifi c decision or 
transaction is implemented. Th e need to timely execute an acquisition 
agreement habitually takes precedence over the issue of whether 
the “know-how” person from the newly acquired company would 
be available post-sale to train the new parent company’s workers. 
Immigration specialists are frequently the last ones to learn about 
policies such as company-wide pay reductions that aff ect the fragile 
prevailing wage issue for H-1B workers or layoff s that may aff ect 
permanent immigration sponsorship. To avoid costly consequences 
that may include Equal Employment Opportunity Commission 
(EEOC) investigation, loss of personnel instrumental to future 
operations and fi nes from the Department of Homeland Security, 
early planning is essential. In the fast-moving high-tech sector, 
employers should consider appointing “mobility specialists” and 
“relocation managers” as liaisons to both the company’s management 
and outside counsel to review and analyze the best- and worst-case 
scenarios that may be at issue. 

The Upside of the Downturn: New Business 
Opportunities
With all of its unpredictability and complexity, immigration 
undeniably opens up new opportunities for companies that learn to 
navigate the challenges. A representative list of such opportunities 
includes the following:

Opening of a company or affi  liate in the U.S. or abroad. ▪
Provision of personnel to customers’ work sites domestically  ▪
and in foreign countries.

Acquisition and implementation of both intellectual property  ▪
and technical or industrial innovations, and export of personnel 
with “know how.”

Temporary and permanent workforce transfers. ▪
Retention of highly specialized workers for long-term  ▪
engagements.

An international or soon-to-be international company needs to 
know immigration laws and regulations in all jurisdictions where it 
operates. Even preliminary actions leading to corporate establishment 
in a given locale touch on immigration matters, as business visas 
issued by most countries vary in their scope and range of permissible 
activities. Hands-on work in most jurisdictions requires a valid work 
permit irrespective of whether an employee reports to local or foreign 

management or the worker’s payroll entity. 
During an economic downturn, many international employers 

use a novel brand of workforce management: rather than recruit at 
a local labor market, they transfer experienced personnel between 
international offi  ces. For transferees to the U.S., a minimum tenure 
of one year with an affi  liated offi  ce abroad and fi lings with the 
immigration service in the U.S. (U.S. Citizenship and Immigration 
Services (USCIS)) and a U.S. consulate abroad are required. Despite 
such requirements, there are no numerical limitations on these 
intra-company transfers, and large employers tend to benefi t from 
“blanket” provisions providing for en masse personnel transfers. 
Beware, however, of the “short cuts” that are tempting but not legal. 
Employees cannot work in the U.S. (or another target jurisdiction) 
under business visitor status and until immigration proceedings are 
completed. 

Advance Workforce Planning: More Visas for the 
Taking
For high-tech employers that generously utilized the H-1B visa 
program, the most frequently asked question is whether the program 
is worth consideration in light of the constant visa shortages and 
conditions on implementation. Th e answer to this question would 
have been less optimistic a year or two ago when the meager 65,000 
per year visa allocation was used up with an expediency that left most 
U.S. companies struggling to bring in key personnel. Frustration of 
employers trying to sponsor foreign recruits was comparable only 
with that of foreign workers (some with U.S. degrees) trying to stake 
a much coveted H-1B visa number. Th e upside of the current down 
economy has been in the longer than usual availability of H-1B visas. 
Forward-looking employers anticipating personnel needs beyond 
this immediate economic distress have enjoyed a rare opportunity 
to sponsor the best of the best, such as advance degree program 
graduates who often complete their studies at U.S. schools during 
the summer term. 

Enforcement…What Enforcement?! 
With the government’s attention to the state of the economy, it 
might be logical to assume a reduction in enforcement eff orts for 
the time being. Th is assumption, while logical, is incorrect as the 
ongoing enforcement eff orts are further strengthened by anti-
immigrant sentiment that typifi es periods of economic instability 
and higher unemployment. Consequently, taking the time to put 
one’s immigration compliance policies and practices in order is not 
an outdated proposition. In addition, the fact that such organization 
may become a source of corporate savings in the long run is another 
reason to be proactive. Immigration experts recommend several steps 
to ensure documentary compliance, including review of the corporate 
I-9 Employment Eligibility Verifi cation fi les every six months and 
after major corporate transactions such as a purchase or sale of a 
business, a hiring surge or a layoff . Training of hiring personnel to 
properly review new employees’ documents and complete I-9 forms, 
along with a tutorial on the proper upkeep of related fi les, is also 
an eff ective way to prevent future problems. In addition, now is a 
good time to consider both the upsides and downsides of the federal 
E-Verify program. 

In all, no matter the current state of the money market or even a 
given industry, there is little doubt that the economy will eventually 
rebound and hiring managers will again mourn over shortages of local 
specialists. Th ose companies that utilize the “good recession” to make 

See Immigration page 43
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Th e dearth of capital for semiconductor start-ups continues unabated. 
While most large semiconductor companies have been increasing their 
revenue guidance, start-up formation remains at an all-time low. 

However, there are several bright spots within the industry. 
Emerging materials, such as graphene and organic inks, are in their 
infancy, yet promise spectacular performance. Numerous start-ups 
are working on solid-state lighting, with active developments ranging 
from light-emitting diodes (LEDs) to thermal management, fi xtures 
and power drivers. Powerline networking may fi nally be coming 
into its own, driven by triple play and smart grid, and confi rmed by 
Atheros’ acquisition of Intellon. Location and ranging applications 
are still niches, yet have mass-market appeal when the technology hits 
“prime time.” Microelectromechanical systems (MEMS) and thin, 
fl exible silicon continue to fi nd novel uses, well beyond the obvious. 
And CMOS power amplifi er (PA) eff orts are raging on.

Most positively, there are at least half a dozen semiconductor start-
ups that are “IPO-ready.” Many of these companies are fi nding success 
in the mobile market, where volumes are huge and ramps are steep. 
Th ey also share the fact that most are below the radar, and would 
surprise many once they heard the company names.

I certainly was surprised when I fi rst learned about Techtium, a 
company that has been developing battery and power management 
ICs since 2001, long before they hit the radar. Techtium has secured 
capital from Pitango Venture Capital, Poalim Ventures and Energizer.

Energizer…need I say more? Energizer’s Energi To Go™ external 
battery-powered instant mobile phone chargers seen at Home Depot, 
Best Buy, etc. are powered by Techtium’s ICs. Techtium and Energizer 
are also jointly pursuing hybrid battery solutions. And Philips 
is working on a mobile phone hybrid battery system in concert 
with Energizer and Techtium. Techtium’s patented hybrid battery 
management technology is comprised of a family of mixed-signal ICs 
with unique charging and battery-type detection algorithms that use 
standard AA or AAA batteries to create a hybrid battery together with 
the device’s main battery.

Disposable batteries have limited output current due to high 
internal resistance. Techtium’s technology enables the rechargeable 
battery to provide the current peaks, even if it is the disposable battery 
that is providing most or all of the energy. Techtium’s real-time smart 
charge control takes into account the special characteristics of both 
disposable batteries and mobile devices, yielding optimal energy 
transfer from the alkaline battery.

For ultra low-cost handsets, Techtium’s technology enables a phone 
powered by a single AA battery to provide up to fi ve hours of talk time 
and seven days of standby time. It enables up to a 40 percent cost 

reduction by eliminating the internal Li-ion battery, charging circuit 
and wall charger. Th e company claims to off er the smallest alternating 
current/direct current (AC/DC) chargers measuring less than 30mm2 

and with a much lower footprint and higher effi  ciency than capacitor-
based solutions.

Most recently, Techtium unveiled a Li-ion solar charging IC 
featuring record-breaking conversion effi  ciencies of up to 85 percent 
of the solar photovoltaic (PV) power transferred to the Li-ion battery. 
Th e device boosts a single PV cell voltage (0.4–0.5 VDC) to a Li-ion 
voltage and controls single-cell Li-ion battery charging. Th e device 
works at the single PV cell maximum power point and provides up 
to 2x more power than alternatives such as multi-cell solar modules. 
Up to 10x more power can be supplied in partly shaded conditions, 
dramatically raising the performance while off ering cost-eff ective 
solutions. 

In the future, Techtium intends to target other alternative energy 
sources such as fuel cells.

Techtium’s target market size is in the billions of units, comprised 
of applications such as mobile hybrid chargers, solar multi-function 
chargers, lithium-free phone power, portable chargers and emergency 
chargers. Competitors include leading mixed-signal semiconductor 
companies; however, Techtium argues that there is no real competition 
to its application-specifi c ICs. Competitive advantages include its 
patented technology, high level of integration, small and green AC/
DC topology and ICs, and high-effi  ciency solar charging IC. ▪
Guy Weinstein, CEO & Founder
Dror Manor, VP, Research and Development & Co-Founder
Oren Giditz, CFO
John Julicher, COO
Pascal Lebens, General Manager, IC Design Center

3 Habarzel St.
Ramat Hachayal
Tel Aviv 69710
ISRAEL
(T) 972-3-644-3747
(F) 972-3-644-3742
(W) www.techtium.com

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.

Cliff Hirsch, Publisher, Semiconductor Times

An inside look at  innovat ive semiconductor start-ups
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Terafl op and Terabit ICs

All these fantastic applications will certainly need chips with terafl op 
and terabit compute and storage capabilities. Further scaling will be 
indispensible to realize this. However, today, as atomic granularity is 
reached, physical limitations start to disturb the expected transistor 
behavior. Further scaling is only possible by the innovative use of new 
materials, transistor architectures and lithographic techniques; but in 
the end, conventional CMOS will reach basic physical limitations 
at the 10-nanometer level around 2020. For several years, the 
semiconductor industry has continuously faced barriers to the scaling 
of CMOS. However, it succeeds in breaking these walls by starting 
fascinating research on possible, new structures and materials which 
overcome bottlenecks. It’s impossible to predict which technology 
will enable further scaling for logic. It might be a combination of 
several new technologies such as spintronics and carbon nanotubes. 
Without a doubt, the functionality per square millimeter will increase 
by working in the third dimension (3D). 

A second option is to add more functionality to ICs instead 
of adding more CMOS transistors to a chip. Th is is achieved by 
heterogeneous integration and advanced packaging.

Heterogeneous integration was, until recently, performed using 
classical 2D interconnect and packaging. For higher density system 
integration, vertical component stacking and 3D interconnects are 
now combined.

Heterogeneous integration takes results from mature research 
and adds them to the processes (e.g., SiGe microelectromechanical 
systems (MEMS) can be integrated on top of CMOS). Examples 
of heterogeneous integration are smart sensors, power scavengers, 
actuators, optical ICs, biochips and even micro-implantable 
appliances. 

 300mm cleanroom for joint research on sub 32-nanometer CMOS technologies.

The Inevitable Road

Th ere are also economical challenges to designing products 
with these advanced technologies and giga complexity. New 
business models will have to emerge to cope with soaring process 
technology development and manufacturing costs as well as with 
the exponentially increasing chip design costs. To tackle these 
challenges, collaboration will be needed, which requires knowledge 
and expertise in many disciplines. ▪
About the Author
Katrien Marent has an engineering degree in microelectronics. She joined 
IMEC in 1992 as an analog designer and specialized in the design of 
low-noise readout electronics for high-energy physics. In 1999, she became 
scientifi c editor in IMEC’s business development division and was responsible 
for authoring and editing the research organization’s numerous company 
technical documents and publications. In 2001, she became corporate 
communications director at IMEC. Since August 2007, she has held the 
position of external communications director, including corporate, marketing 
and outreach communications.

Collaboration continued from page 19

Bluetooth, Wi-Fi, FM radio and GPS. Th ere is a lot of knowledge 
and judgment involved with the challenging task of deciding how 
and when to integrate all these technologies. We are spending a great 
deal of time on this task, both internally and by listening to our 
customers. While customer demand is a primary factor in deciding 
what wireless technologies to integrate and when, technical feasibility 
is also taken into consideration. Th e combination of Bluetooth and 
FM has already happened. We feel the next big opportunity will be 
to combine Bluetooth and GPS, as the penetration rates of both 
technologies are steeply increasing.

CSR benefi ts from convergence because we already have all the 
necessary technology in-house such as Wi-Fi, Bluetooth, GPS, 
FM radio, NFC and ultra wideband. When a customer requests 
a product that calls for the combination of certain technologies, 
CSR has the ability to make it happen (i.e., if it makes technical 
sense to integrate the technologies). It can get diffi  cult if you are 
missing a key piece of technology, and we are lucky enough to not 
be in that position. 

Q: Th ere have been a few start-ups developing Wi-Fi technology to 
challenge and/or displace Bluetooth technology. How much credibility 
do you feel these companies have in delivering the same capabilities 
Bluetooth provides such as with data transferring? How do you see 

Bluetooth developing in the next 5–10 years?

A: Obviously, there is a lot of start-up activity in Europe and Silicon 
Valley in the connectivity arena. Th ese small, young companies 
are very energetic and aggressive, and are pushing hard to make a 
diff erence. We pay close attention to activity in the private sector 
because many of the start-ups have great credibility. If we discover 
a start-up is developing technology that is relevant to our strategy, 
such as a good addition or potential replacement for a technology 
in the Connectivity Centre, we will certainly engage in discussions 
with that company. For the foreseeable future, I expect that the 
Connectivity Centre will continue to off er us great opportunity. 
Leading market research fi rms forecast an average growth of 10 to 20 
percent for these technologies during the next three to fi ve years.

I would be very keen to speak with anyone who could tell me what 
will happen with connectivity and Bluetooth technology beyond fi ve 
years from now, with the number of young companies emerging and 
the speed of innovation. I expect Bluetooth technology, specifi cally, 
to continue to experience tremendous growth as shown with the 
recently introduced Bluetooth 3.0 standard, a high-speed version of 
Bluetooth. 

Q: According to various analysts, the future growth of the mobile 

CSR continued from page 24

See CSR page 39
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CSR continued from page 38

communications market will be driven by medical applications. 
Supporting this belief, Bluetooth wireless technology was recently chosen 
as a healthcare device standard. What benefi ts does Bluetooth technology 
off er the medical fi eld? 

A: Th ere is a new version of Bluetooth called Bluetooth low energy 
that can easily be integrated with traditional Bluetooth devices. Th e 
low-energy version can be implemented in smaller devices, such as 
medical devices (e.g., heart rate monitor), shoes or watches, enabling 
the battery to last for years. Th ere is an enormous number of high-
volume applications enabled by Bluetooth low energy, and the 
medical fi eld is the fi rst to pick up this technology. With Bluetooth 
low energy, a person can connect their phone to a heart rate or blood 
pressure monitor/scale which will always be on, and the phone will 
supply a readout of a person’s weight or blood pressure range. CSR is 
currently working with a couple of companies, specifi cally in Japan, 
to develop Bluetooth medical products. Customers can expect the 
fi rst CSR-enabled Bluetooth medical products to be available in 
2010. 

Q: At the GSA & IET International Semiconductor Forum, panelists 
discussed the lack of analog chip design and manufacturing knowledge in 
Europe. What is your opinion on this issue?

A: I agree that in Europe, and to some extent the U.S., it is less in 
vogue to work on hard sciences, whereas it is fl ourishing in India and 
China. Th ere is enormous opportunity for young engineers to be 
very successful in the fast-growing fi eld of chip design, both analog 
and digital, especially in Europe and the U.S. 

Q: Today’s foundry industry is undergoing major changes (e.g., 
GLOBALFOUNDRIES’ recent bid to acquire Chartered). With at 
least two more foundry merger and acquisition (M&A) deals to be 
completed this year, how will this vast consolidation benefi t fabless 
and integrated device manufacturing (IDM) companies? What does 
GLOBALFOUNDRIES’ presence in Europe mean for CSR and other 

European semiconductor companies?

A: Th e rapid speed of today’s technology development requires a large 
amount of capital, which means companies need scale to be a viable 
player. Th e consolidation enables the industry’s capital intensity to 
increase, and I believe it’s good for the whole ecosystem. Th e recent 
bid of GLOBALFOUNDRIES for Chartered will create healthy 
competition for TSMC and other primary foundry players, which in 
turn will help IDMs and fabless companies to continue developing 
next-generation products.

From a practical perspective, GLOBALFOUNDRIES’ presence 
in Europe is helpful because, geographically, they are very close. On 
the other hand, CSR is a global business, so the location of these fabs 
is not all that important. 

Q: As companies begin to raise their quarterly forecasts and consumer 
demand increases, many industry professionals are suggesting that the 
semiconductor industry is on its way to recovery. Do you feel the industry 
is pondering the idea of a recovery too soon? What are you currently 
seeing in the industry?

A: Q1 2009 was one of the toughest quarters I experienced in my 
professional life. Luckily CSR is currently doing a lot better. Th e 
results from GSA’s CEO Sentiment Index refl ect this, as we have seen 
a sharp uptick in the current view of the health of the industry. Many 
people now feel the industry is on its way to recovery, but still remain 
very cautious. It’s diffi  cult to tell if this upturn will persist in 2010 or 
if we get a bit of a double dip and then retract before the real recovery 
sets in. Right now companies are very careful with their inventory. 
Nobody is running up inventories to get ready for Christmas because 
of the economy’s unpredictability, and I think we’re going to be 
staying in that mode for quite awhile. Looking beyond the current 
downturn, I am very optimistic. Connectivity and location are huge 
growth areas, and we have the products, customer relationships and 
every intention to make full use of that growth. ▪

stimulus money—on the order of 4 trillion Yuan—into the consumer 
electronics and industrial sectors, which helped keep many important 
market segments growing through 2009. In fact, stimulus money 
aimed at the DTV segment created a large uptick in demand, leading 
to LCD panel shortages throughout the year. 

Beyond stimulus campaigns, the domestic economies of India, 
China, parts of South America and Eastern Europe will continue 
to grow as their expanding middle classes increase the demand 
for consumer electronics, cars, medical care and other electronic 
segments in their drive to increase their standard of living. No longer 
will the world depend solely on the United States and the West to 
drive growth over the long term. Homegrown economic growth in 
China, India and other global regions will now join in moving the 
world’s economy forward. 

Looking to the future, many expect that the fabless model will 
continue to grow and evolve to better meet the changing needs of 
the world’s dynamic consumer markets. Fabless companies will 
need to monitor their fi nancial plans more closely than ever before. 
IC companies will need to collaborate more closely with vendors 
and design partners to assure product success on fi rst deliveries to 
market. Companies will also need to develop business plans that 
bring diff erentiation and value to the market. Compared to 2002, 
the environment has become much tougher, though the principles 

remain the same: watch your money, collaborate closely with your 
vendors and make sure you build products customers want to buy. 
Keeping these goals in mind, fabless companies are well positioned to 
lead growth in many regions of the world. ▪
About the Author
Dr. Anthony Simon, vice president of marketing for Zoran Corporation’s home 
entertainment division, is responsible for industry-leading semiconductor solutions 
targeted at the DTV, Blu-ray and set-top box markets. 

Prior to joining Zoran in February 2009, Dr. Simon was the vice president of 
marketing at Pixelworks Inc. He also served as the managing director for Pixelworks 
Japan, where he was responsible for engineering and sales eff orts for Japanese 
customers. During his career, Dr. Simon also served in various management and 
marketing positions at Conexant Systems and at VLSI Technology. 

As a recognized technology executive specializing in the marketing of digital 
video applications, he has written two books on the semiconductor industry 
entitled “Introduction to Semiconductor Marketing” and “Th e COT Planning 
Guide.” 

Dr. Simon holds advanced degrees in economics and political science, 
including a Ph.D. from the University of Debrecan in Hungary; a master’s degree 
from George Mason University in Virginia; and a bachelor’s degree in electrical 
engineering from the University of Akron, Ohio. He speaks Hungarian, French 
and Japanese and is currently based in Silicon Valley. You can reach Anthony 
Simon at pr@zoran.com.

Trends continued from page 11
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Commoditization continued from page 31

of large semiconductor companies (e.g., Intel and Qualcomm) are 
investing in the value chain where they see that a strategic alliance 
will help them establish long-term footholds.

Consolidation 
Most maturing industries go through a wave of consolidation which 
removes excess capacity and reduces cost. Declining margins lead to 
mergers or exits and, consequently, better control of capacity and 
fi xed costs for the remaining players. 

Let’s take a closer look at the profi tability and maturity of the 
segments in the value chain using the telecommunications industry 
as an example, which touches an estimated three billion people and is 
one of the world’s major consumers of semiconductors.

Service Providers 
Telecom service providers have been through a wave of consolidation 
brought on by large capital expenses combined with a sharp 
decline in projected revenues. Telecommunication networks are, by 
themselves, a commodity, requiring scale and effi  ciency to roll out 
the value add—services. Features and pricing options are similar, and 
“subscriber churn” is a symptom of non-diff erentiated off erings. Th e 
AT&T-Cingular (2004), Sprint-Nextel (2005) and Verizon-MCI 
(2005) mergers pushed the consolidation envelop as far as the U.S. 
federal government allowed.

Original Equipment Manufacturers 
Telecommunication equipment manufacturers (TEMs) have had a 
turbulent few years punctuated by large consolidation (e.g., Ericsson-
Marconi (2005), Nokia-Siemens (2006), Alcatel-Lucent (2006)) 
and bankruptcy (e.g., Nortel (2009)). Th e reasons behind this are 
once again rapidly declining margins caused by the aforementioned 
service provider consolidation and the establishment of technology 
standards. Th ese factors lowered supplier pricing power and allowed 
new entrants, in particular, the state-subsidized competition from 
Huawei and ZTE. Together, these factors made telecom equipment a 
near-commodity product in the short term.

On the consumer handheld device side of the business, the industry 
has been very dynamic. As cell phones have moved from a technically 
complex product to an everyday necessity and fi nally to a fashion 
accessory, the user experience has evolved rapidly. At diff erent times in 
the last 15 years, Palm, Nokia, Motorola, Blackberry and Apple have 
each experienced quick but brief success based on a best-selling phone 
model. Th e rapid evolution of standards, features and user expectations 
will prevent consolidation in the consumer side of the business.

Original Design Manufacturers/Contract 
Manufacturers/Electronics Manufacturing 
Services 
Th e original design manufacturer (ODM)/contract manufacturer 
(CM)/electronics manufacturing services (EMS) segment of the value 
chain makes extensive use of Asian factories. Taking advantage of 
cheap labor, it enjoyed nearly a 50 percent compound annual growth 
rate (CAGR) in the 1990s,10 but it is expected to slow to 1.3 percent 
in the next three years.11 Along with slowing growth and declining 
profi t margins, most analysts expect a few more mergers or exits as 
the large companies exploit their scale to lower costs and push smaller 
companies to the brink. Companies in this industry are launching 
original designs to innovate their way out of commoditization. 
ASUS’ Eee PC is an example of a bold idea which was all too quickly 

copied and commoditized by a host of competitors. With increasing 
aff ordability, awareness and quality consciousness emerging in India 
and China, a combination of design competence and marketing will 
be much more profi table in the upcoming decade than the low-cost 
manufacturing approach.

Semiconductors 
Th at brings us to the lowest layer in the model, the semiconductor 
industry, at about $250 billion in annual revenue. Revenue growth 
has slowed, but it is still over 7 percent annually as of 2008. 
Innovation and competition thrive in the U.S. and Europe, while 
Asia (e.g., Taiwan and Korea) remains a source of manufacturing 
strength. Asia’s entry into the foundry industry has commoditized the 
semiconductor memory market which has seen sharply falling prices 
over the last year. Attempts towards establishing a futures market for 
semiconductor memory (http://www.dramexchange.com) confi rm 
its status as a commodity. Gross margins are negative for many 
memory chip companies, and major consolidation is likely in this 
market which has been catalyzed by the worsening economic climate. 
Governments in Germany, Korea and China have recently stepped in 
to support memory manufacturers in their respective countries. 

Medium- and Long-Term Trends

In the medium term, an expansion of semiconductor companies, 
through acquisitions and organic growth, into Asia is likely over 
the next decade. China’s 500 semiconductor start-ups and small 
companies12 (and more in the pipeline) will need to merge into 
a few successful giants. Without a major services component, 
these semiconductor companies will have to focus on adding and 
communicating value directly to the end consumer to stay profi table. 
Partnering for manufacturing and original design to improve quality 
and reliability, as well as investment in local sales and marketing, 
should take root if China and India move out of their roles as 
manufacturing/outsourcing destinations.

In the longer term, the implications of the “Moore’s Law 
slowdown” will represent a major disruption in the semiconductor 
industry. In its wake, a rapid decline in margins will result in 
commoditization and consolidation all along the value chain. Th e 
winners will combine cost-eff ective design and manufacturing with 
end-market focus and creative marketing. It is diffi  cult to predict the 
winning business model, but it is likely to result in a diff erent value 
chain from the one that exists today. 

Conclusion 
Corporate strategies have shaped industrial sectors and the way they 
interact. As Moore’s Law eventually slows down, further increasing 
competition and pushing the semiconductor industry towards 
commodity status, new uses of this technology will be sought out, 
opening up areas of the economy to gains in effi  ciency made possible 
by information technology. Innovation is likely to come from those 
who break the compartmentalization inherent in today’s disaggregated 
value chain.

Th e non-commodity sectors of the semiconductor industry will 
see pricing power stay strong, mainly due to two signifi cant barriers 
to entry: capital and knowledge. Many nations view this industry 
as a strategic portion of their portfolio of human and industrial 
capital. Indeed, many countries have already established research 
and education programs, invested in infrastructure and established 
incentives to attract semiconductor companies to base themselves 

See Commoditization page 41
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there. In addition, many public research universities in these countries 
are looking favorably towards corporate partnerships and technology 
incubator programs to overcome these two barriers to entry.

Peter Drucker in 1999 said, “Th e information revolution is now 
at the point at which the industrial revolution was in the early 1820s, 
about 40 years after James Watt improved the steam engine.” 13 Th e 
previous three decades of semiconductors have made possible the 
Information Age, but we are only starting to see the full impact of the 
information revolution. ▪
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Figure 3.  Single-Chip Cell Phone High-Level Block Diagram

Results of IP Re-use
Th e way that the IP test code re-use benefi t will be examined is to take a 
baseline development time, which includes test code development from 
“scratch,” debugging and test time optimization, and compare that to 
another device which utilized the libraries from this baseline eff ort. 

Th ere is also an assumption that the IP cores get re-used in 
subsequent designs. Th is is common in “device families” where they 
are in the same generation of technologies but may have individual 
features or a diff erent package type to meet diff erent customer needs.

A single-chip cell phone IC, as shown in Figure 3, is an example 
of a high-volume, very popular consumer device, where all the 
advantages previously mentioned are very desirable. In this example, 
there would be IP test libraries for each of the IP cores seen in the 
fi gure and mentioned in the introduction, only with the limitation of 
the device TAM capability. Th e IP cores are in parentheses within the 
blocks in the diagram. A complex SOC test program can have many 
diff erent independent ports with diff erent timing; levels; frequency; 
sequencing; and analog, DC and RF stimulus and response waveforms 
for each IP block. For example, a single-chip cell phone could have 
fi ve port domains.

Th e results of IP re-use on TTM for an SOC single-chip cell phone 
is a 3 to 1 reduction in the entire TTM, from the fi rst development 
project to the second iteration and release into production. 

Th e simpler the device and the fewer the IP blocks contained in 
the design, the more pronounced this test time savings eff ect can be. 
Also, the simpler the device, the more likely that IP is re-used without 
the introduction of other new IP blocks that would require the initial 
(baseline) development eff ort. An example of this is an RF tuner IC in 
which the fi rst to second iteration was a 9 to 1 improvement in TTM. 

Conclusion
Because of their complexity and sensitivity to TTM and obsolescence, 
SOCs are a good test vehicle to showcase the usefulness of IP test 
program code re-use. Th ere are hardware and software architecture 
features in the ATE environment that can greatly enhance the 
usability and eff ectiveness of IP re-use. Examples were given not only 
showing the TTM reduction for a complex SOC, such as a single-
chip cell phone, but also contrasting that to a simpler design which 
shows a much higher benefi t. 

IP re-use has been shown not only to reduce the TTM, but 
also improve quality and test fault coverage; optimize test program 
execution times, benefi ting the COT; and allow teams of people to 
work more eff ectively together. ▪
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ups or large companies, and will this change in the future?

A: Amalfi  weathered the recent downturn extremely well as we 
refocused eff orts on critical R&D projects and implemented salary 
cuts. However, we did not cut our headcount enough to bring 
product development to a standstill. Many companies cut their 
workforce so drastically that they crippled their chances to come out 
of it successfully—we avoided this trap. Th e success of this strategy 
will become more evident over the next several quarters.

Ideally, start-ups should continue to drive major technology 
breakthroughs. However, due to the lack of funding discussed earlier, 
it is becoming increasingly unclear if they will have the means to 
do so. Historically, large companies will not choose to spend R&D 
dollars on inherently risky, new technology. I don’t believe this will 
change, thus a new model becomes necessary. Th is new model will 
emerge over time with industry-leading semiconductor companies 
taking a more active and earlier investment role to creatively fund 
technology development. It is already becoming evident that there 
will be a large hole in the near future for new technology off erings, 
as VC-backed start-ups are increasingly unable to fund these eff orts. 
Semiconductor leaders won’t be able to wait for the dust to clear to 
buy the best companies in a given space, as the venture community 
has chosen not to invest at historic norms. Something must change 
or the amount of new technology off erings will greatly decrease. 
I believe large companies will see this over time and begin to take 
proactive, creative actions.

Q: At the beginning of August, Avago Technologies successfully priced the 
fi rst semiconductor IPO since December 2007. Do you feel Avago’s recent 
success in the revived IPO market will spur more high-tech companies to 
go public? 

A: Th e IPO market will open and close depending on macro events 
worldwide. We don’t spend time worrying about those issues, 
as we know that large, highly profi table and revenue-generating 
semiconductor companies will eventually have many exit options. If 
you build a very successful company, the fi nancial rewards will take 
care of themselves.

Q: As innovation hubs and science parks become prevalent in various 
regions around the country, it is clear that Silicon Valley is not the 
only area generating creative ideas and housing world-class companies. 
Innovation in the high-tech industry has globalized. While this proves 
good for the industry as a whole, it creates more competition for each 
company. What impact does the increasing inability of the world’s 
brightest talent to work in the U.S. due to the country’s immigration 
policy have on Amalfi ?

A: Amalfi  continues to search worldwide for the best and brightest 
technical and business talent. In the past, we have moved employees 
internationally as required and have not had an issue with 
immigration policy slowing us down. However, larger companies are 
certainly feeling the impact today, and these policies will force more 
globalization of the workforce. 

Q: Today’s industry is seeing many suppliers strategically partnering, 
widening the doors for an open innovation culture. How does Amalfi  
approach collaboration eff orts? From a fabless perspective, what benefi ts 
does collaboration provide?

A: Today’s industry increasingly requires collaboration to meet 
customer needs. No single company can off er all the solutions 
required, thus collaboration, even with historic competitors, is a way 
of life. We work toward a very open model outlining upfront areas 
of partnership and areas of potential competition so there are no 
surprises. 

For a start-up company, potential partners may provide additional 
sales channels into larger well-established customers. Partners might 
also provide much needed capital in exchange for a diff erentiated 
opportunity to integrate or otherwise utilize the technology to their 
commercial advantage.

Q: With high demand for energy-effi  cient electronics, there is great 
opportunity for Amalfi ’s CMOS-based transmit module. Tell us about 
the solution and how it can contribute to creating an energy-effi  cient 
society. What aspects of the technology give handset manufacturers the 
confi dence to transition from GaAs to CMOS? 

A: We are very excited to be off ering a truly “green” product, as the 
Amalfi  transmit module provides very signifi cant power savings (up 
to 40 percent in many Global System for Mobile Communications 
(GSM) applications). If Amalfi ’s solution was adopted worldwide 
today, the power savings would be enough to provide electricity for 
a large city, such as Washington, D.C., for over a month. As energy 
effi  ciency becomes increasingly important, customers around the 
world will look to Amalfi  technology to help solve these issues.

Handset manufacturers are extremely excited about the availability 
of CMOS technology. Nearly all their semiconductors procured 
today are CMOS. Th ey understand that supply chain very well and 
are looking forward to the day when their entire power amplifi er 
needs will be provided in CMOS. Th is technology enables superior 
price performance off erings, with the >$250 billion industry driving 
the most aggressive cost-reduction curves available. 

Q: At the end of 2008, Amalfi  was nominated for GSA’s Start-Up 
to Watch award, which identifi es the semiconductor company that 
has demonstrated the potential to positively change its market or the 
semiconductor industry, in general, through the innovative use of 
semiconductor technology or a new application for semiconductor 
technology. How has Amalfi  continued to demonstrate its potential and 
gain the respect of the semiconductor community in 2009?

A: Amalfi ’s recent signifi cant round of funding shows that we are still 
a “start-up to watch.” I believe it is certainly premature to expect we 
have earned industry respect from our peers. However, during the 
course of 2010, Amalfi  will have several signifi cant developments to 
announce, so stay tuned. We are working very diligently to grow into 
those very large shoes. ▪
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equipment manufacturers who pay for their consortium fees through 
in-kind donations. A side benefi t of consortiums involving university 
students is the ability to hire well-educated and trained engineers 
who are already intimately familiar with the emerging technology. 

Th e tradeoff  in working with consortiums is that R&D projects 
are generally designed for the common good of all members, and 
therefore may not be suitable for a company that needs a technology 
development plan tailored specifi cally to their needs. In this case, 
directed research through contracted development partners may be 
the best approach, and there are a number of available options that 
can be pursued here. Local universities with research centers and 
laboratories are generally open to working directly with companies 
to perform directed R&D. In most cases, the R&D will be limited 
to proof-of-concept, simulation, and test and analysis because their 
capabilities are generally limited to small-scale laboratory equipment. 
Th e university will generally not be knowledgeable or be equipped 
to handle full-scale development or technology transfer to a high-
volume production facility; however, some university or publicly 
funded research institutes/centers have close relationships with supply 
chain partners such as foundries, OSAT providers, and equipment 
and material manufacturers, and can assist with getting the product 
company engaged with the right high-volume manufacturing 
partners for the emerging technology. 

Although they are relatively few in number, there are some 
companies that specialize in contract package development, in 
addition to providing quick-turn prototypes and proof-of-concept 
samples in their own cleanroom assembly facility. Some specialize in 
advanced and emerging technologies, such as 3D silicon stacking, 
fl ip chip, package-on-package and microelectromechanical systems 
(MEMS) packaging, and can handle low-volume manufacturing 
needs while transferring and qualifying the technology to high-
volume off shore partners. 

Protecting IP during Technology Development
Intellectual property (IP) secures certain legal rights in intangible 
assets. Intangible assets include technology, works of authorship such 
as software, and business identity such as trademarks. Most recognize 
IP in the form of patents, trade secrets (confi dential information), 
copyrights and trademarks. Th e product company may want to 
use their own background IP (i.e., IP they bring into the project), 
or want to capture foreground IP (i.e., IP generated during the 
project). However, unless agreed to upfront, the research institute or 
consortium will typically mandate that they own the IP generated 
during the project. Member companies will have the rights to license 
the technology, but the licenses are generally non-exclusive. Th is is 

especially true for publicly funded consortiums and institutes since 
the funds are normally provided to facilitate technology transfer to 
the industry for public benefi t. OSAT providers will also want to own 
any foreground IP, unless they are assured of realizing a signifi cant 
amount of production business from the development eff ort. 

Prior to engaging with an outside consultant, consortium or 
R&D organization, the product company needs to make sure 
its background and foreground IP are contractually protected. A 
non-disclosure agreement (NDA) will often be used to protect the 
confi dentiality of discussions between the product company and its 
vendors, contractors, suppliers, consultants or any other party that 
may come into contact with the company’s confi dential or proprietary 
material. NDAs can be general and provide broad protection, or can 
be specifi c and disclosed technology that all parties plan to bring to 
the project. Another form or protection called an IP service agreement 
will typically be used when the company hires a consultant whose 
deliverables are intended to be used in the design, development or 
testing of the company’s products. Th is service agreement requires a 
detailed description of any IP the consultant will use while working 
on the project. 

Summary
As a result of the increasing demand to produce more complex ICs 
with higher performance, development of new packaging technology 
is required to maintain the aggressive pace of new emerging products. 
Th ere are a number of options in which to actively infl uence package 
innovation, from doing as little as sharing product roadmaps with 
OSAT providers to identifying technology gaps and proactively 
driving contracted or collaborative R&D through OSAT providers, 
industry, academia, research institutes, consortiums and technical 
consultants. Fabless semiconductor product companies have many 
packaging R&D partnership choices, and should fi nd the one that 
complements their specifi c business model. ▪
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plans for the future, including the immigration future, will be best 
positioned to enjoy an economic rebound. Cleaning the immigration 
attic today may well mean a more prosperous tomorrow. ▪
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Inside costs such as physical inventory count variance can show 
signifi cant bonus or scrap activity resulting from physical counts or 
simple inventory-level verifi cations. Th is can be a sign of internal 
process issues in operations or fi nance. Possible and common issues 
include data entry errors, incorrect reconciliation, failure to reconcile 
the enterprise resource planning (ERP) to the subcontractor records 
or incorrect subcontractor-provided data. 

Warranty can also represent a signifi cant part of cost. Warranty 
calculations usually use the general reserve method, the specifi c 
reserve method or a blend of both. Assumptions for these methods 
must be reviewed on a routine basis by fi nance and operations. 
Additionally, an inventory reserve can be used to identify slow 
moving items and obsolete items. Finance must work with sales to 
identify the possibility and the timing of fi re sales and end-of-life 
notices with last-time-buy off ers to customers. 

Freight can provide saving opportunities for operations by 
consolidating shipments and reducing the number of subcontractor 
locations and freight companies to obtain better leverage on prices 
(see example model below). Finance and sales must create accurate 
production forecasts to avoid last-minute, small-order shipments. 
Expedite expenses and small lot charges often indicate problems in 
planning or ordering policies. Practices such as consistently accepting 
customer orders with delivery time shorter than lead time or having 
rescheduling policies too favorable to the customer often result in 
expedite charges. Operations, sales and fi nance need to work together 
closely to develop eff ective planning models. 

Figure 2. Consolidating Freight

 
Overhead variances can be signifi cant, and care must be taken 

to do a proper allocation of the operation department cost between 
R&D and cost of goods sold. Members of the operations department 
often have a dual role supervising pure manufacturing activities and 
working closely on R&D projects such as the tape-out of new chips. 
Manufacturing equipment, such as testers, are also often used for 
R&D projects. Finance often interviews operations team members to 
calculate and optimize the allocation. Other common charges under 
operations’ control are probe card replacement, foundry certifi cation 
costs, tester moving expenses, tester replacement for obsolescence 
and value-added tax (VAT) charges, among others. 

Organizational Model
While the process of analyzing cost and variances provides valuable 
data, a company’s signifi cant challenge is to centralize all this data 
and turn it into a cost-saving action plan. In most companies, 

operations, sales and fi nance work in silos and are unable to reach an 
eff ective level of coordination. As such, the tone has to be set from 
the top, and the cost-saving initiative must be a continuous eff ort 
driven by upper-level management that includes a clear monitoring 
mechanism. An eff ective approach is to hold a series of quarterly, 
monthly and weekly status and goal-setting meetings. 

Th e quarterly meetings are strategic meetings to be held with 
upper management, typically including the chief executive offi  cer, 
chief fi nancial offi  cer, vice president of sales or marketing, and vice 
president of operations. Th ese meetings are suited to set high-level 
future-saving targets—including expected timelines and a progress 
report on existing targets. Management should use these meetings 
to identify and address potential issues, take strategic corrective 
measures and readjust existing goals if necessary. 

Th e monthly meetings are to be more tactical in nature and are 
held at the vice president and director level, typically including the 
vice president of operations, director of operations and controller. 
Th ese meetings are used to create detailed action items to achieve the 
goals set in the quarterly meeting. Th ey would also include a detailed 
review of progress made, existing issues and proposed corrective 
measures. 

Th e weekly meetings typically involve the controller, cost 
accounting manager and director of operations and include a 
detailed review of each cost and variance, with a focus on identifying 
cost-saving opportunities, anticipating issues and fi nding solutions 
to current or new problems. Th e result of the meeting should be a 
weekly updated forecast showing expected results against the cost-
saving plan. 

Product cost saving is a continuous company-wide eff ort requiring 
not only good negotiations with outside vendors, but also upper 
management commitment, strong internal processes and careful, 
constant monitoring of the cost components. ▪

Figure 3. The Cost-Saving Initiative
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design fl ows evolve constantly with added capabilities, new needs 
to inter-operate with customers and partners, etc. Benefi ts result 
from insulating design-for-reuse criteria monitoring from the 
multiple and changing EDA tools, fi le formats and databases. 

Example of DQC Deployment at STMicroelectronics
Within the home entertainment and display (HED) group of 
STMicroelectronics, quality standards for internally developed 
synthesizable IP have been in place for more than 10 years, 
culminating in automation of the full design fl ow, from register 
transfer level (RTL) to front-end package. However, although this 
automated fl ow has proven its value by shortening design times and 
enforcing design standards, the 20+ computer-aided design (CAD) 
tools used produce hundreds of logs and reports, which take a 
signifi cant amount of time to check for errors or deviations. An eff ort 
was therefore launched to fi nd a way to automatically extract quality 
metrics from the set of logs and reports produced by the fl ow. In 
addition to speeding up data review, the solution also had to allow 
the computed metrics to be published once the IP was delivered, and 
possibly enable consolidation with metrics from other IP to compute 
SOC quality metrics.

A DQC tool was identifi ed that uses “sensors” working on 
diff erent sources to capture complex information from log fi les and 
extract quality metrics. Th is data was released to a Web-based central 
database, where released metrics were compared with local “ready-to-
release” metrics. Metrics could be compared across several releases, 
and reviewed and published in the form of dashboards.

A third-party DQC tool was recently used by STMicroelectronics’ 
HED group to improve IP quality in an SOC with more than 80 IP 
blocks. Th e DQC tool extracted key data from the HED IP design 
fl ow to allow for monitoring in detail of the quality of IP during 
its development cycle, to automatically produce IP integration 
documents at delivery time, and to consolidate IP quality metrics 
for the given set of IP present in the SOC. Th is approach led to 
improved IP quality and reduced time to integration.

STMicroelectronics’ HED group formalized 110 quality checks 
and design metrics by consensus among designers, tool specialists 
and methodology experts. Th en, using the DQC tool, it developed 
205 relevant sensors for data capture from about 140 design fl ow 
artifacts (Figure 2), and wrote formulae for data combination and 
shaping. With those in place, extracting the metrics and creating the IP 
integration document with the DQC tool takes less than fi ve minutes. 
Th e automatic generation of the IP integration document saves one 
day per IP iteration and lowers the risk of subjective interpretation.

Figure 2

An optimized DQC tool uses factual data from the design fl ow and allows for on-going monitoring of 
quality checks and metrics.

Th rough the DQC tool Web interface, diff erent stakeholders (IP 
designers, IP managers, CAD, SOC integrators, etc.) are able to share 
and review metrics in real time, see history and compare multiple IP. 
Th is allows IP designers to continuously measure their compliance 
with the set of recommended quality criteria, without overhead, and 
immediately discover errors and deviations.

Communication between IP providers and integrators is fact-
based, formalized and instantaneous, and the CAD team and 
methodology experts can easily maintain and update the set of quality 
metrics and sensors with an immediate deployment and adoption via 
the Intranet.

Conclusion
It is well known that added design productivity comes with streamlining 
the design fl ows and processes that semiconductor companies have in 
place. Th is, in turn, requires the documentation and implementation 
of robust handover procedures between engineering teams that follow 
each other sequentially. Two real life examples are (1) the need for IP 
designers to measure their deliveries with respect to quality criteria 
that make a positive impact on SOC integration and (2) the need for 
SOC back-end designers to prevent mask manufacturability issues by 
adopting DFMM-specifi c practices.

A formalized strategy for DQC, with associated monitoring tool 
and dedicated quality check libraries, is of major help for facilitating 
and strengthening handovers. It helps designers to deliver work in 
complete awareness of what the next team in the design process is 
expecting from them.

Such a strategy covers the needs of those design teams using 
standard quality checks and metrics (e.g., QIP for IP design practices), 
and supports the defi nition and deployment of proprietary practices 
when no standard is available (e.g., DFMM). 

To all it brings added design quality, productivity and 
predictability; and this makes DQC a must-have capability in today’s 
design environments. ▪
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