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ABB Inc.

Analytical Measurements

Phone: +1 418-877-2944

1 800 858-3847 (North America)

Email: ftir@ca.abb.com

Reduce chemical usage and minimize excursion events.

Measurement made easy.

The new TALYS ASP310 analyzer fulfills the needs of equipment suppliers  

to semiconductor, solar and LED Fabs. This low cost, high performance wet  

bath monitor allows real-time end-of-bath alerts and enables effective bath  

dosing. The TALYS can quickly measure multiple chemistries at the same  

sample point. The performance of this analyzer permits equipment operators  

and engineers to reduce chemical usage and minimize excursion events with  

real time bath component predictions. Learn more at www.abb.com/analytical
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One to Eight Stations with automation for wet and dry wafer handling. Processes 

may be complex, serial step processing from station to station or parallel processing,

all in SEMI® Safety and Ergonomic Compliant system.
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UBM AND RDL METAL ETCH

PHOTORESIST AND DRY FILM STRIP

Pre-strip Post Dry Film Strip

After SSEC CleaningAfter DRIE

TSV CLEAN AND RESIST STRIP Si ETCH TO REVEAL Cu VIAS

Optical SEM
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A fl exible fab is required to make innovative  

 imaging systems. Source: imec.
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PACKAGING | Interdisciplinarity takes imagers to a higher level
Belgian research institute imec shows the opportunities for imagers when teams of 
 designers, software engineers, technologists, and system designers collaborate. Els Parton, 

Piet De Moor, Jonathan Borremans, and Andy Lambrechts, imec, Leuven, Belgium

3D INTEGRATION | Laser debonding  enables

 advanced thin wafer processing
An economically viable method for delivering throughput in fab equipment. 
Th omas Uhrmann, EV Group, St. Florian, Austria, and Ralph Delmdahl, Coherent GmbH, 

Göttingen, Germany.

LEDS | The gleam of well-polished sapphire
If an LED manufacturer wants to improve yield or reliability, it’s important to know the 
source of the problem. Rebecca Howland and Tom Pierson, KLA-Tencor, Milpitas, CA.

ECONOMIC OUTLOOK | The forecast for 2013: Back to business
Analysts see renewed vigor for chip sales. Christian Gregor Dieseldorff , SEMI; Bill McClean, 

IC Insights; Adrienne Downey, Semico Research; Mark Th irsk, Linx Consulting; Jean-Christophe 

Eloy, Yole Développement; and Ron Leckie, Infrastructure Advisors. 

TECHNICAL FORECAST | 2013 technology  forecast:

Unprecedented challenges ahead
We asked leading industry experts to give us their perspectives on what we can expect 
in 2013. Th e challenges ahead include 450mm, FinFETs and 3D NAND, TSVs and 3D 
integration, and sensor fusion.

3 Web Exclusives

5 News

39 New Products 

40 Ad Index

4 Editorial | 450mm progressing, Pete Singer, Editor-in-Chief

12 Semiconductors | 450mm: Th e next big opportunity, Joe Cestari, 

Total Facility Solutions

13 Displays | Printed, fl exible  electronics  scaling up, Denise Rael, 

FlexTech Alliance

41  Industry Forum | New challenges for suppliers, Sean Marrie, Swagelok Co.
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Innovations in computational 

 lithography for 20nm
Several innovations in computational lithography have been de-

veloped in order to squeeze every possible process margin out of

the lithography/pattern-

ing process.  Gandharv

Bhatara, product mar-

keting manager for OPC 

technologies at Mentor

Graphics, describes two 

specifi c advances that are

currently in deployment at 20nm, in the areas of double pattern-

ing and OPC. http://bit.ly/ULXhXW

CES 2013: The brains behind smart 

 devices are front and center
Todd Traylor, Vice President of Global Trading

for Smith & Associates, reports that consumer 

devices and cutting-edge tech made the Con-

sumer Electronics Show (CES) exciting. Traylor 

reviews Qualcomm’s Snapdragon 800 and 600 

series, Nvidia’s Tegra 4, Samsung’s Exynos 5, In-

tel’s Bay Trail, AMD’s Temash and Kabini chips, and Broadcom’s

Gigabit DOCSIS SoC, among others. http://bit.ly/XoTWyv

Cycle time’s paradoxical relationship to 

inspection
Because of its rich benefi ts, reducing cycle time is nearly always 

a value-added activity. However, reducing cycle time by eliminat-

ing inspection steps may be a 

short-sighted approach, writes 

KLA-Tencor’s Doug Suther-

land and Rebecca Howland, in 

this installment of the Process 

Watch series. http://bit.ly/13X2xgk

Questions and answers 

on FD-SOI

Our newly added ability to com-

ment on articles triggered an 

interesting exchange on fully-

depleted silicon-on-insulator 

between a reader and an execu-

tive from ST Microelectronics. 
http://bit.ly/10zhwgL

Insights from the 

 Leading Edge

Dr. Phil Garrou reports on the

Research Triangle Institute-

sponsored Architectures for

Semiconductor Integration 

and Packaging Conference, and

takes issue with CFLs in an en-

tertaining “Lester the Lightbulb”

series. http://bit.ly/10hZRFu

IBM surprises with 

22nm details at IEDM

Chipworks’ Dick James reports 

on IBM 22nm SOI high-per-

formance technology, aimed 

at servers and high-end SoC 

products. http://bit.ly/WAJoLy

MEMS new product 

 development

MEMS-developer David 

DiPaola kicks off  his fi rst blog, 

which will discuss the critical

factors needed for success in 

the early stage of new product

development.
http://bit.ly/13Z1ifE
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One of the highlights of SEMI’s Industry Strategy

Symposium  — held in January in Half Moon Bay, 

California  — was the fi rst public presentation of a

fully patterned 450mm silicon wafer. 

Intel’s Robert E. Bruck, corporate vice president

and general manager of Technology Manufacturing 

Engineering asked Mario Abravanel, Intel 450mm 

Equipment Program Manager, to join him on stage. 

Abravanel appeared from behind the stage, carrying the 

wafer with gloved hands. “It’s real,” Bruck said, noting

that the wafer was patterned with 26nm features using 

nano imprint lithography. Bruck singled out wafer-

supplier SUMCO, Dai Nippon Printing for partnering

in the mask area, and Molecular Imprints for imprint

technology. “It shows that a true partnership can move

this thing forward,” he said. Bruck said that Intel will

be producing thousands of 450mm wafers in the next

few quarters for their equipment partners to use in their 

own equipment development.

Bruck, during his presentation, noted that fewer

companies are capable of delivering Moore’s Law -- and

fewer capable of 450mm production. He showed that 

about 20 semiconductor companies have the $3-5 billion

revenue “threshold” (measured in 2011 dollars) to build

a 200mm fab. Only nine have revenue, in the $9-12 

billion range, which is the threshold for a 300mm fab 

(those being Intel, Samsung, TSMC, Toshiba, TI, Renesas,

ST Micro, Qualcomm and Hynix). “In 300mm confi gu-

rations, there’s a much smaller group that can aff ord a 

reasonable capital cost as a percentage of revenue,” Bruck 

said. “If you extend this 300mm model out a few more

years, anticipating the next few nodes that come, the list 

of participants who can aff ord to build these factories 

gets even smaller. Somewhere beyond 2015 will be a 450 

number which suggests even further concentration.”

Th e exact timing of 450mm production was explored 

at ISS in a panel session hosted by Alix Partners. Chris

Danely, Managing Director, Semiconductor Equity

Research, JP Morgan, said: “From the Wall Street 

perspective, the triumvirate of Intel, Samsung and

TSMC is telling us 2017. 2018 is when it starts to ramp.”  

“The triumvirate of Intel, 

 Samsung and TSMC is 

telling us 2017.”

450mm progressing
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newsPlease send news articles to 

peters@pennwell.com

worldnews

Continued on page 9

USA | Ziptronix signed a licens-

ing agreement with Novati 

Technologies Inc. for the use 

of its patented direct bonding 

technologies.

ASIA | Samsung grabbed the No.3 

foundry spot as a result of domi-

nance in smartphones, according 

to IC Insights.

USA | An IBM Research team won 

the Feynman Prize for scanning 

probe microscopy.

WORLD | SEMI’s HB-LED 

Standards Committee has 

approved its fi rst standard, spec-

ifying sapphire wafers used in 

making high-brightness light-emit-

ting diode (HB-LED) devices.

WORLD | SK Hynix has entered 

into new eight-year patent licens-

ing agreements with Tessera Inc.

and Invensas, making it the fi rst 

DRAM maker to gain access to 

both companies’ patents, accord-

ing to the fi rms.

USA | Ultratech has acquired the 

assets of Cambridge Nanotech, a 

developer and supplier of atomic-

layer deposition technology with 

hundreds of installed systems in 

the fi eld.

WORLD | Oxford Instruments

acquired Asylum Research,

a maker of scanning probe 

microscopes.

USA | Axcelis and Lam Research 

Corp announced a strategic col-

laboration agreement focusing on 

the interrelationship between ion 

implantation, etch processes, and 

photoresist strip applications.

RADAR works by 

refl ecting RF waves 

off of a target, 

which return to the 

RADAR system to 

be processed. The 

amount of time 

it takes to return 

correlates to the 

object’s distance. 

In recent decades, 

this technology has 

been revolutionized 

by electronically 

scanned (phased) 

arrays (ESAs), 

which transmit the 

RF waves in a partic-

ular direction without 

mechanical movement. 

Each emitter varies its 

phase and amplitude 

to form a RADAR beam 

in a particular direc-

tion through construc-

tive and destructive 

interference with 

other emitters.

Similar to RADAR, 

laser detection and 

ranging, or LADAR, 

In its annual study, KPMG found three quarters of semiconductor execu-

tives polled believe they will see revenue growth in the next fi scal year 

— that’s up from 63% in the previous survey. Two-thirds expect to hire 

more workers (vs. 48% in 2011), and 71% say annual industry profi tabil-

ity will increase in 2013. Overall their sentiment is for a recovery that 

builds up steam especially heading into the second half of the year.

KPMG’s Global Semiconductor Survey, conducted in September, 

surveyed 152 semiconductor industry business leaders (primar-

ily senior-level execs) at device, foundry, and fabless manufac-

turers, half of whom have annual revenue of $1 billion or more. 

Overall, its “Semiconductor Business Confi dence Index” climbs 

to 57, stepping across the 50/50 threshold into optimism vs. the 

index of 46 recorded a year ago. Among its other fi ndings:

— More activity, inside and out. Seventy-three percent of 

 respondents expect to increase capital spending over the next 

World’s most complex 2d laser 
beamsteering array demonstrated 

Semi execs see a bright 2013, says survey 

Continued on page 10

Photo: DARPA researchers 
used nanoantennas to 
fabricate the LADAR array. 
Source: MIT.
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High Performance 

Liquid Temperature 

Control Solutions 

from JULABO

JULABO is a worldwide leader in liquid 

temperature control for Science, Research 

and Industry. We have a global presence 

with more than 300 employees providing 

around the clock support.

JULABO offers a complete line 

of temperature control circulators 

specifi cally designed for high effi ciency. 

Temperature control solutions are 

available from -95 to +400 °C in many 

confi gurations to suit laboratory and 

production applications. JULABO 

temperature instruments feature intuitive 

operation, wide operating temperature 

ranges, rapid cool-down times, a small 

footprint, digital and analog interfaces 

and external temperature control. 

JULABO units are used in a variety of 

semiconductor industry applications 

including:  bubblers, chucks, CVD / 

MOCVD and other applications where 

TCUs are needed. Custom TCU solutions 

are also available through our German 

engineering and manufacturing resources.

Combining state of the art electronics 

with innovative design, JULABO offers a 

comprehensive range of products to meet 

your liquid temperature needs.

JULABO USA, Inc.

884 Marcon Blvd

Allentown, PA 18109

(800)458-5226; f (610)231-0260

info@julabo.com; www.julabo.com
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newscont.

The semiconductor industry is undergoing massive transformation as 

the rise in mobile computing, changes to the fabless-foundry model, 

uncertainties in technical innovation, and global macroeconomic trends 

become the dominant forces in 2013 and beyond, according to indus-

try leaders speaking at the SEMI Industry Strategy Symposium (ISS).

Ajit Manocha, CEO of GlobalFoundries, during his keynote 

presentation discussed the dynamic technology and economic 

needs of mobile computing that is driving new approaches to 

the chip design-to-production cycle. Calling it “Foundry 2.0,” he 

sees outsourced semiconductor manufacturing moving toward 

a more IDM-like model, creating new collaboration models and 

techniques to close the gap between process teams at found-

ries and design teams at the fabless companies. With daunting 

technical challenges like 3D stacking, 450mm fabs, new transis-

tor architectures, multi-patterning, and the uncertainties to lithog-

raphy-based scaling, product development paths with virtual teams 

will evolve and adapt rapidly in the coming months and years.

With new fabs now costing upwards of $8 billion and leading-

edge manufacturing investments expected to exceed $40 billion 

this year alone, global economic trends and forces — increas-

ingly infl uenced by uncertain consumer spending in both devel-

oped and emerging markets — have never been important to 

the semiconductor ecosystem. Dr. John Williams, president and 

CEO of the Federal Reserve Bank of San Francisco, said “Many 

businesses are locked into a paralyzing state of anxiety.”

Williams used the ISS conference to lessen uncertainty 

and anxiety in the capital markets, pledging to keep inter-

est rates near zero until the unemployment rate drops to 6.5%, 

as long as infl ation expectations do not climb above 2.5%.

Bruce Kasman, chief economist and managing director of 

global research at JP Morgan, shared a positive economic outlook, 

especially in the second half of the year, that is “bumpy, better and 

less risky.” He sees Asia leading the economic rebound, as China 

demand accelerates with the change in leadership and improved 

access to credit. University of Texas Austin Churchill scholar, 

Matthew Gertken, however, discussed the simmering “Asian cold 

war” developing as territorial disputes with China generate an 

emerging “containment policy” by many of China’s neighbors. �

Semiconductor leaders see massive industry 
transformation
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GlobalFoundries says it plans 

to build a $2 billion R&D facility 

at its Fab 8 campus in Saratoga 

County, NY. The new Technology 

Development Center (TDC) 

will span more than 500,000 

sq. ft of “fl exible space” for 

various technology develop-

ment and manufacturing activ-

ities, including cleanroom and 

lab space. Construction is 

planned to begin in early 2013 

and completed in late 2014.

The TDC will focus on a 

variety of semiconductor devel-

opment and manufacturing work 

“to support the transition to new 

technology nodes,” and devel-

opment of “innovative capabili-

ties to deliver value to customers 

beyond the traditional approach 

of shrinking transistors,” accord-

ing to the company. Broadly speak-

ing, the TEC is planned to be a 

collaborative space to develop 

“end-to-end solutions cover-

ing the full spectrum of silicon 

technology,” from EUV lithogra-

phy photomasks to new intercon-

nect and packaging technologies 

enabling 3D chip stacking, “and 

everything in between.” �

IC Insights says fabless IC suppliers saw sales rise 6% in 2012, 

compared with a -4% decline by IDMs (those with their own IC 

fabs), and the overall market’s -2% decline for the year.

Since 1999, the fi rm tracks, fabless company IC sales have outpaced IDMs 

(or the decline has been less severe) in every year except 2010. That year was 

an outlier largely because of strength in DRAM and NAND fl ash memory, 

areas in which fabless companies don’t have a presence, the fi rm points out.

Since 1999, fabless IC sales started out as roughly 7% of IDM sales, 

but have steadily risen and now make up about 27% of total IC sales. And 

fabless IC market CAGR from 1999-2012 was 16% vs. the overall indus-

try’s 5% CAGR. More comparison metrics: fabless IC sales are at levels 7× 

what they were in 1999, vs. 50% for IDM IC sales, and IDM IC sales are now 

only 10% higher than 2000 and actually lower than they were in 2007.

By 2017, fabless IC companies will command a full third of the 

total IC market, IC Insights predicts, and this could be easily attained 

especially if larger companies (e.g. IDT, LSI Logic, Agere, and AMD) 

become entirely fabless. “Over the long-term, IC Insights believes that 

fabless IC suppliers, and the IC foundries that serve them, will continue 

to become a stronger force in the total IC industry,” the fi rm notes. �

GlobalFoundries adding R&D facility to 
NY fab campus

Fabless IC sales rise 
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 Semiconductor Research Corporation (SRC) 

and the Defense Advanced Research Projects 

Agency (DARPA) announced that $194 million 

will be dedicated during the next fi ve years to 

six new university microelectronics research 

centers to support the continued growth and 

leadership of the U.S. semiconductor industry.

Th e new Semiconductor Technology 

Advanced Research network (STARnet) includes:

• the Center for Future Architectures Research 

(C-FAR) at the University of Michigan;

• the Center for Spintronic Materials, 

Interfaces and Novel Architectures 

(C-SPIN) at the University of Minnesota;

• the Center for Function Accelerated 

nanoMaterial Engineering (FAME) at the 

University of California, Los Angeles;

• the Center for Low Energy 

Systems Technology (LEAST) at 

the University of Notre Dame;

• the Center for Systems on Nanoscale 

Information fabriCs (SONIC) at the University 

of Illinois at Urbana-Champaign; and

• the TerraSwarm Research Center at the 

University of California, Berkeley.

“STARnet is a collaborative network of 

stellar university research centers whose goal 

is to enable the continued pace of growth of 

the microelectronics industry, unconstrained 

by the daunting list of fundamental physical 

limits that threaten,” said Gilroy Vandentop, 

the new SRC program executive director.

STARnet is funded by the DARPA as 

part of the Department of Defense and U.S. 

semiconductor and supplier industries as 

a public-private partnership. Annually, $40 

million is dedicated to the program, with 

each center receiving about $6 million. �

SRC, DARPA unveil university 

research center network 

Singapore’s Institute of Microelectronics (IME), a research 

institute of the Science and Engineering Research 

Council of the Agency for Science, Technology and 

Research (A*STAR), has launched a new multipro-

ject wafer service (MPW) for 2.5D through-silicon inter-

posers, to provide a cost-effective platform for R&D 

prototyping and proof-of-concept in the technology.

The 2.5D interposer MPW service, supported 

by IME’s 3D through-silicon via (TSV) engineer-

ing line, includes the following modules:

• Leveraging industry standard Electronic 

Design Automation (EDA) tools to perform 

2.5D TSI design, extraction and verifi cation;

• TSV with critical dimension (CD), e.g. 10-50μm;

• Chip-to-wafer (C2W) interconnects with micro-bump;

• Front and backside redistribution layers (RDL) 

with thin wafer handling (for thickness down to 

100μm and below) with bonding and debonding;

• Under-bump metallurgy (UBM); and

• Chip-to-wafer stacking.

It comes with comprehensive design kits, via 

and redistribution/bumping technology, as well 

as packaging and assembly capabilities. It is for 

academic, research and industrial customers 

wanting to develop 2.5D research test vehicles with 

leading-edge designs, materials, and processes 

to be used in smart phones, tablets, network-

ing and sensors and bio-medical applications.

“Through our MPW platform, our partners will 

be able to overcome cost and technical hurdles 

and signifi cantly reduce development time and 

cost as they transit to mass production,” stated 

Prof. Dim-Lee Kwong, executive director of IME.

IME and Tezzaron teamed up to develop 2.5D 

silicon interposers in 2011. “Early work from the IME 

300mm interposer line has already provided detailed 

insight into the performance benefi ts offered by 2.5D 

interposers,” noted Tezzaron CTO Robert Patti. �

Singapore IME launches 2.5D silicon 

interposer MPW
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scans a fi eld of view to determine distance and other 

information, but it uses optical beams instead of RF 

waves. LADAR provides a more 

detailed level of information that can 

be used for applications such as rapid 

3-D mapping. However, current optical 

beam steering methods needed for 

LADAR, most of which are based 

on simple mechanical rotation, are 

simply too bulky, slow or inaccurate 

to meet the full potential of LADAR.

DARPA researchers have recently 

demonstrated the most complex 2-D 

optical phased array ever. The array, 

which has dimensions of only 576μm x 

576μm is composed of 4,096 (64 x 64) 

nanoantennas integrated onto a silicon 

chip. Key to this breakthrough was devel-

oping a design that is scalable to a large 

number of nanoantennas, developing 

new microfabrication techniques, and 

integrating the electronic and photonic 

components onto a single chip.

“Integrating all the compo-

nents of an optical phased array 

into a miniature 2-D chip confi g-

uration may lead to new capabili-

ties for sensing and imaging,” said 

Sanjay Raman, program manager 

for DARPA’s Diverse Accessible 

Heterogeneous Integration (DAHI) 

program. “By bringing such function-

ality to a chip-scale form factor, this 

array can generate high-resolution 

beam patterns — a capability that 

researchers have long tried to create 

with optical phased arrays. This chip 

is truly an enabling technology for 

a host of systems and may one day 

revolutionize LADAR in much the 

same way that ESAs revolutionized 

RADAR. Beyond LADAR, this chip may have applica-

tions for biomedical imaging, 3D holographic displays 

and ultra-high-data-rate communications.” �

2d Continued from page 5
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newscont.

fi scal year, up from 51% a year ago — and 24% 

expect to increase spending by 10% or more, vs. 

10% of respondents in late 2011. Just 6% of respon-

dents expect capital spending cuts, s. 18% a year 

ago. Similarly, 77% of execs expect semiconductor-

related R&D spending to increase in 2013, up from 

just 65% a year ago. And two thirds of execs expect 

more merger and acquisition deals in fi scal 2013, up 

from 62% a year ago looking into 2012’s crystal ball.

— The US is tops again. Execs placed the US ahead 

of China in the most important geographic markets for 

semiconductor revenue growth three years out — for a 

third consecutive year, fewer see China as their most 

important market. Next in priority are Europe, Korea, 

and then Taiwan — which two years ago was ranked 

2nd and slightly ahead of the US, but might be losing 

favor due to exposure to softer Japanese and Chinese 

economies, according to Gary Matuszak, global chair of 

KPMG’s Technology, Media and Telecommunications 

practice. Also, “signifi cantly” fewer chip execs viewed 

China as a top-three hiring market in 2013; it’s still in 

fi rst place, but the US and Europe are gaining favor.

— Consumer is king, redux. Consumer applica-

tions are offi cially the most important revenue driver, as 

viewed by the chip execs over the next fi scal year; comput-

ing now ranks third, behind wireless. “Unlike past recov-

eries, this one won’t be driven by wireless handsets and 

wireless communications alone,” said Matuszak. Other 

revenue-driving apps — industrial, medical, automotive 

(with many sub-applications in body electronics, commu-

nications convergence, and safety), and power manage-

ment (a big feature in wireless devices) — were emphasized 

by more chip execs in this year’s survey than in the past 

three years. That’s a clear indication how semiconductors 

have proliferated beyond traditional wireless and comput-

ing applications, such as mobile commerce and various 

automotive functionalities, added Ron Steger, global chair 

of KPMG’s Semiconductor practice. Also getting a big push 

from semi execs: “renewal energy” such as battery technol-

ogies, listed by 53% of execs as an important revenue driver 

over the next three years, up from just 36% a year ago. �

Semi Continued from page 5

STMicroelectronics is getting out of the JV chip 

business with Ericsson, but it’s still full-steam 

ahead for its use of fully-depleted silicon-on-

insulator (FD-SOI) technology with its partners.

The “feature-complete and silicon-verifi ed” 

28nm planar FD-SOI Technology Platform, now 

open for preproduction from the Crolles 300mm 

manufacturing facility, encompasses a full set of 

foundation libraries (std-cells, memory genera-

tors, I/Os, AMS IPs, and high speed interfaces), 

and a design fl ow ideally suited for develop-

ing high-speed and energy-effi cient devices. 

Measurements on a multi-core subsystem revealed 

a maximum frequency exceeding 2.5Ghz and deliv-

ering 800 MHz at 0.6V, according to Jean-Marc 

Chery, EVP/GM, digital sector, and CTO/chief 

manufacturing offi cer of STMicroelectronics.

“Post-processing wafer testing has allowed 

us to prove the signifi cant performance and 

power advantages of FD-SOI over conventional 

technologies, building a cost-effective industrial 

solution that is available from the 28nm node,” he 

stated. ST-Ericsson will use the FD-SOI technol-

ogy in its future mobile platforms demanding 

high performance yet low power consumption.

Porting libraries and physical IPs from 28nm 

bulk CMOS to 28nm FD-SOI is “straightfor-

ward,” and the process of designing digital SoCs 

with conventional CAD tools and methods in 

FD-SOI is identical to bulk, due to the absence 

of MOS-history-effect, ST says. FD-SOI enables 

production of highly energy-effi cient devices 

(dynamic body-bias allows instant switch 

between high-performance mode and a very-

low-leakage state), transparently for the applica-

tion software, operating system, and the cache 

systems. FD-SOI also can operate at signifi -

cant performance at low voltage with superior 

energy effi ciency versus bulk CMOS. �

STMicro: 28nm FD-SOI is ready for 

manufacturing 
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reduce soft errors

Deliver more density on your IC packages without 
soft errors.

Honeywell RadLo™ low alpha packaging materials help eliminate soft 

errors and single event upsets by reducing alpha emissions, a signifi-

cant source of these problems. This is becoming increasingly important 

as chip dimensions and designs continue to miniaturize. Our leadership 

and expertise in low alpha refining and metrology mean that Honeywell can help you meet critical 

alpha emission levels. 

Honeywell reliability. Reliable low alpha. Make sure to ask your suppliers if they are using 

Honeywell RadLo low alpha materials for their chip packaging processes.

Find out more by visiting us at www.honeywell-radlo.com

Although all statements and information contained herein are believed to be accurate and reliable, they are presented without guarantee or warranty of any kind, express or implied. Information provided herein does not relieve
the user from the responsibility of carrying out its own tests and experiments, and the user assumes all risks and liability for use of the information and results obtained. Statements or suggestions concerning the use of materials 
and processes are made without representation or warranty that any such use is free of patent infringement and are not recommendations to infringe any patent. The user should not assume that all toxicity data and safety 
measures are indicated herein or that other measures may not be required. ©2013 Honeywell International Inc. All rights reserved.
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Semiconductors

A major challenge facing the industry in the coming 

year is how to deliver products faster without affecting 

budgets or compromising safety and quality. 

Th e continued technology innovations will still 

support investment, and the ongoing move to mobile 

computing is a major driver in everyone’s forecast. 

Th e bottom line is that the industry will continue to 

advance, with Moore’s Law and economics driving 

market opportunity. From a US standpoint, we must 

continue to invest in emerging technologies and 

maintain our leadership status as an R&D center 

of excellence -- driving investment is important. 

At the same time, we can’t continue to aff ord to 

just innovate here then provide incentives to drive 

manufacturing overseas. We must fi nd a way to keep 

heavily IP-weighted manufacturing in the US. What 

has happened in New York is a great example. Previ-

ously known for high labor rates, now some of the 

top manufacturers in the industry are bringing their 

manufacturing there, proving the US is not only an 

innovator, but a viable producer of a quality product at 

a lower total cost. 

Most notably, in semiconductor manufacturing, 

450mm is the next big opportunity. Issues of economic 

scale and complexity will force fab designers, OEMs 

and process integrators to investigate all open avenues 

in the search for solutions to the huge challenges that 

accompany 450mm. Next generation fabs present new 

challenges with respect 

to the design of the 

facilities, substrate 

handling, tool connection, 

chemical distribution, water 

and electrical systems and other 

areas. A transition to a bigger 

wafer size will bring many oppor-

tunities – some of which include 

helping to evolve the way we 

fabricate devices, introducing 

diff erent chemistries, supporting 

greener, more sustainable builds and improving the 

effi  ciency of the entire process infrastructure. 

Th e general idea that was used to develop 300mm 

equipment was to simply scale 200mm tools. From 

a cost and physical size standpoint, this approach 

simply won’t be adequate to achieve success for 

450mm. We must innovate in terms of process 

technology, substrate handling/transport and 

process fl exibility. “Point of Process” sensing and 

control technology will be critical, since remote 

subsystems (in the sub-fab) will not be suffi  cient for 

450mm -- the tool will really need to be an integrated 

process line. In short, we need to understand the 

450mm impact to the fab facility infrastructure

Right now, with 450mm in its infancy, no one really 

knows what to expect, especially with regards to tool 

installation and hook up as design packages aren’t ready 

yet and in some cases the tools don’t even exist. Th e 

transition faces numerous challenges, as is the nature of 

the business. 

Given the industry’s pressures on profi tability and 

the challenges of the current economic climate, there 

is signifi cant incentive for a collaborative supply 

chain. Collaboration has become essential even in 

the earliest stages of the planning and building of 

any semiconductor manufacturing facility, but given 

the enormity of the 450mm opportunity, a high 

quality, cost-eff ective supply chain performance 

becomes even more important. In addition, the 

consortia model or the Japanese Koretsu model will 

also be necessary. Th e number of manufacturers and 

suppliers in the 450mm ecosystem will be small, so 

standardization, joint investment or joint devel-

opment will be of paramount importance. It won’t 

work to simply give a supplier a spec and price target 

and say, “make this for me asap.” �

450mm is

the next big 

 opportunity

Joe Cestari, 
Total Facility 

Solutions
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 Excitement is building in the world of printed and 

fl exible electronics. Recent announcements of fl exible 

and curved displays for mobile phones, TVs and other 

consumer devices will push technologists to solve

scale-up challenges in manufacturing, helping migrate 

products from prototypes to mass production.

Printed electronics are not limited to consumer goods

either. Th e medical device market, estimated at over 

$300 billion, also benefi ts from advancements being

made in printed electronics. According to Lux Research, 

the overall value proposition of printed, fl exible and 

organic electronics revolves primarily around lower-

cost replacements for non-printed devices, and fl exible 

devices that will enable increased wearability.

Many materials manufacturers, capital equipment 

providers, and product integrators are hard at work 

reducing materials costs, improving device perfor-

mance and increasing the reliability of printed

electronic devices in an attempt to create these lower 

cost replacements for non-printed devices.

For example, there has been a lot of innovation 

in display manufacturing. E Ink is mass producing a 

plastic active matrix electrophoretic refl ective display

that has been launched for a cell phone product incor-

porating the best of both display worlds: a daylight

readable low power EPD full display on one side and

a video color LCD on the other side. LIM Liquids 

in Motion GmbH uses low power fl exible front-

planes with full-color and bistable 

features that can be built based on

electrowetting principles. 

UCLA has developed a new 

transparent composite electrode 

technology that can match the 

transparency and sheet resis-

tance of ITO. OLEDs that can be 

reversibly stretched by up to 50% 

strain, twisted, and folded have

been demonstrated.

On the production front, several advancement s 

have been made to enable full manufacturing scale-up

. Applied Materials has a variety of diff erent web 

handling & coating technologies that take into account

the principal challenges inherent to R2R device 

manufacture such as choice of substrate, thermal 

budget, layer stack stress, patterning, and defects. 

PARC has developed design rules used for lab-scale,

ink-jet printed multi-layer complimentary circuits. 

Th ey are currently translating these designs rules to

production scale equipment. AIXTRON has commer-

cialized the principle of organic thin fi lm deposition 

utilizing an inert carrier-gas for the transport and

controlled condensation of small molecules to meet

the scale up challenges of high performance devices.

Material providers are also making strides to 

reach the low-cost promise of printed electronics.

DuPont Electronics and Communications is focused 

on eff orts to address cost-centered concerns with a 

new family of printed conductor materials. Brewer 

Science has developed a novel method for achieving

stable solutions of largely pristine carbon nanotubes 

without the need for surfactant. Solar Press is devel-

oping robust, high throughput roll-to-roll fabrication 

processes and ink formulations for high performance

OPV module production, including low cost production 

techniques for active layer materials.

Th e latest developments, applications, and research

in printed electronics—including manufacturing 

technology—will be featured at the 12th annual 

Flexible & Printed Electronics Conference & Exhibition, 

to be held January 29-February 1, 2013, in Phoenix,

AZ. Hosted by the FlexTech Alliance, the 2013 Flex

Conference features over 95 technical papers in 18

sessions on a broad range of topics covering the latest 

developments in fl exible and printed materials, tools,

and processes (www.fl exconference.org) . �

Printed,  fl exible

 electronics

 scaling up

Denise Rael, 
FlexTech Alliance
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B
elgian research institute imec 

shows the opportunities for 

imagers when teams of designers, 

software engineers, technologists, 

and system designers collaborate. 

A fl exible fab is also a requirement for 

making innovative image systems. Th e 

recipe? Take a 0.13μm CMOS technology 

and add some back-side illumination 

technology, specialty processing steps 

and coatings, 3D stacking, embedded 

CCD, hyperspectral fi lters, ... and 

leverage system-on-chip and technology 

codesign as well as dedicated software 

development to open up unprecedented 

image sensor application fi elds. Some 

examples of projects that are the result of 

this multidisciplinarity are presented. 

The market

Th e most widespread imagers today are the ones in our 

cameras and cell phones. Th ese are standard imagers 

made in large volumes. However, there is also a market 

for specialty imagers. For these, no standard solution 

is available. Often, these imagers have special require-

ments depending on the application. For example, 

wafer and mask inspection tools for advanced semicon-

ductor processing require imagers that are sensitive to 

extreme ultraviolet (EUV) wavelengths; and lab-on-

chip solutions require miniaturized microscopes that 

can recognize cells at a high speed. 

Th e market for specialty imagers is broad—ranging 

from high-end scientifi c, space, earth observation, 

medical imaging, high-end consumer, and machine 

vision and instrumentation. Th ere is a growing 

demand from semiconductor equipment manufac-

FIGURE 1. Only when technology and design challenges are met 

together can the image sensor target the application fi eld.

Interdisciplinarity takes 

imagers to a higher level

ELS PARTON, PIET DE MOOR , JONATHAN BORREMANS and ANDY LAMBRECHTS, imec, Leuven, Belgium

Specialty processing steps for diff erent apps.

PACKAGING

ELS PARTON is editor-in-chief of imec’s Dutch magazine InterConnect, which highlights trends, technologies, and collaborations with

Flemish SMEs. PIET DE MOOR focuses his current research on advanced CMOS imagers such as back-side illuminated and hybrid

imagers suitable for high-end imaging applications. JONATHAN BORREMANS leads the Imager Design Group at imec. ANDY 

LAMBRECHTS leads the Integrated Imaging team and is working on hyperspectral imaging, lens-free microscopy, and other activities. 
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turers for specialty imagers, and the medical imaging 

market segment is growing enormously. 

New markets come with unprecedented noise, 

speed, and integration requirements, for example,

for advanced high-end industrial tools. Th ese 

unprecedented specifi cations necessitate innovative

system-on-chip (SoC) design solutions in close 

collaboration with technology development and

software post-processing development. Only

when technology and design

challenges are met together 

can the image sensor target the 

application fi eld.

When analyzing the needs

in the market for specialty 

imagers there is a clear trend 

towards imagers for non-visible 

wavelengths (e.g. UV, EUV). 

Also full SoC imager solutions 

are hot in the market today. 

Imec, as a research institute

that closely collaborates with 

industry, has tackled some 

specifi c projects for industry.

One by one, these projects are a 

clear illustration of the potential 

for imagers when bringing

together diff erent expertises.

Below, we give a few examples of

such realizations.

Microlens arrays for

e-beam lithography

Refl ective electron beam lithog-

raphy (REBL) uses a beam of 

electrons to do lithography. Th e 

goal is to extend semiconductor

manufacturing to the 16nm 

technology node and beyond.

Electron beam lithography exists, 

but suff ers from long writing

times because this is essentially

a serial technique. Th e advantage 

of the current development

is that it enables writing of 1 

million electron beams in parallel,

leading to fast throughput.

A process for the fabrication of an electrostatic

micro-lens (lenslet) array for the REBL tool has

been developed. Th e lenslet device consists of an 

array of holes with a diameter of 1.4μm on a 1.6μm 

pitch. Th ese holes are patterned through a stack with 

a total thickness of 4μm. Th is stack, consisting of

electrode and insulating layers, acts as an electro-

static lens. By applying diff erent voltages to the

electrodes, electric fi elds are

created that focus and either

absorb or refl ect an incoming

electron beam.

Th e development of the

lenslet structures together 

with the interconnects poses 

many design and processing

challenges. A litho and etch

process was developed to 

pattern the high aspect ratio 

devices with good overlay to

underlying electrode layers.

Bond pad and via design were 

done using some unconven-

tional integration approaches

FIGURE 2. The market for specialty imagers is varied. Applications typically 

require custom-made solutions with a combination of many technologies and 

expertises.

FIGURE 3. Back-side-illuminated hybrid 

imager (1 Mpixel) connected to a CMOS

readout circuit. Back-side-illuminated 

imagers show an improved light sensitivity 

as compared to conventional frontside-

illuminated CMOS image sensors.
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in order to remain compatible with 

the lenslet processing steps.

EUV sensors

EUV detection is needed for EUV 

lithography tools and wafer and 

mask inspection equipment. Th e 

imagers for these applications require 

detection of light with an extremely 

short wavelength. Such light typically 

has a very limited penetration depth 

in silicon and dielectrics. Also, lithog-

raphy equipment requires high doses, 

which cause reliability issues in the 

EUV sensors. 

Photodiodes were fabricated with a special 

structure. Key is a dedicated passivation that enables 

EUV penetration from the top to reach the sensitive 

silicon. Th ese detectors can be used to sense the EUV 

dose in lithography tools. However, to check the 

uniformity, a 2D array is 

needed. For this reason, 

future work will focus on 

developing a complete 

imager. To do this, 

concepts like back-side 

illumination (BSI) become 

important. 

Most imagers today 

use front-side illumi-

nation. Th e light has to 

go through the back-end-

of-line with the metals 

and dielectrics. Th ese 

materials refl ect the light 

and even absorb part of 

the light. When you go to 

light beyond the visible 

spectrum, this becomes a 

problem. For this reason, 

it is better to use in this 

case the back-side illumi-

nation concept for the 

imager. By applying the 

BSI concept, EUV imagers 

become possible for appli-

cations such as monitoring the 

exposure dose, and calibrate, align, 

and focus the lithography tool’s 

lens systems.

Hyperspectral fi lters 

on top of an imager

Hyperspectral 

imaging exists today 

as large, expensive tools 

typically used 

in research 

environments. However, 

innovative integration of 

fi lters and image sensors can 

turn this around and can 

enable high-speed, low-cost, 

and compact hyperspectral 

cameras. Such cameras 

could be used for industrial 

inspection, anti-counter-

feiting, food quality control, 

and medical applications such 

as screening of skin cancer. 

A hyperspectral imager 

was developed by integrating 

a group of 100 spectral 

fi lters, arranged in the 

shape of a wedge, on top of 

FIGURE 4. Wafer 

containing 

hyperspectral fi lter 

structures. These spectral 

fi lters are based on the principle of the 

Fabry–Pérot fi lter. Processed on a camera 

sensor, this structure can be used for 

hyperspectral imaging applications.

FIGURE 5. Compact 

hyperspectral camera 

and hyperspectral 

image sensor based 

on the integration of 

dedicated fi lters on top 

of image sensors.

FIGURE 6. Hyperspectral fi lter 

structure (stepwise wedge 

consisting of Fabry–Pérot 

interferometers) that is directly 

post-processed on top of the 

image sensor.
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a commercial CMOS imager. To enable the low-cost

processing of such a microscopic wedge fi lter, imec 

introduced a design that is able to compensate for

process variability. Th e result is a compact and fast 

hyperspectral camera made with mass-producible 

and fully CMOS-compatible process technology.

Th e integrated spectral fi lters are narrow banded

Fabry–Pérot interference fi lters. Th e Fabry–Pérot 

fi lter is typically made of a transparent layer

(called cavity) with a mirror at each side of that

layer. Th e length of the cavity defi nes the central 

wavelength of the optical fi lter and the refl ectivity

of the mirrors defi nes the full width half maximum 

(FWHM) of the fi lter. Using these fi lters, diff erent

hyperspectral imager designs can be realized. As an 

example, a line scan hyperspectral imager can record

a full 3D cube (i.e. an image in all the diff erent 

wavelengths) for a linear moving object.

Th e hyperspectral fi lters can be processed in 

principle on any image sensor to match diff erent 

application specs. Similarly, the spectral range can be

tuned, and currently an extended spectral range of 

400–1000nm is under development.

System-on-chip imagers

High-end imagers require a lot of intelligence to be 

integrated in the imager: just think about the complex 

and fast read-out circuitry needed. Th e solution is a 

CMOS-based SoC approach for the imagers. Th e CCD 

approach often used for specialty imagers cannot 

handle this need for integrated intelligence. 

For example, analog-to-digital conversion for 

imagers pushes the boundaries of frame rate and 

resolution to meet new performance requirements

from the application side. A prototype was developed 

with fast and low-power ADCs for each column

on the imager. For high-performance SoC imagers,

the co-design of technology, design, and system is 

essential, as well as a fl exible CMOS platform with

add-ons such as back-side illumination, embedded CCD,

or hyperspectral fi lters. 

3D stacking in imagers

In addition to system-on-chip technology, 3D stacking 

technology can also be used to make imagers smarter.

During the last few years, a lot of development eff ort

has been spent on through-Si vias (TSVs), enabling 

3D stacking of active Si dies. Th e main driver for this

technology is memory stacking and memory on logic 

stacking. Th is technology is now becoming mature (at 

the R&D level), and the implementation in industry is

expected to happen in the future.

Also for imagers, 3D stacking creates opportu-

nities. A fi rst advantage is the decoupling of functions

of diff erent layers in an imager: sensing layer, analog

ROIC, ADC, and digital system. Each of the diff erent

layers can be optimized separately in the most

adequate technology and subsequently stacked. A 

second advantage is the enhancement of the read-out

structure using a vertical interconnect scheme in 

terms of speed (massive parallel processing), and

performance (complex image processing). Th irdly, 

3D application mapping allows us to distribute the

functionality of a specifi c sensor in an optimized

way over the heterogeneous layers to obtain a cost-

effi  cient realization. �

FIGURE 7. Concept of a 3D-stacked imaging system with different active layers for the different functionalities of a 

smart imaging system
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T
hin wafers represent an important techno-

logical advance in achieving power devices

with higher effi  ciency, as well as enabling 

the use of through-silicon-vias (TSV), a 

critical tool in greater device miniaturization.

However, the mechanically delicate nature of thin

wafers makes it largely impossible to handle them

using existing process equipment and techniques.

Temporary bonding of wafers to a thick carrier has

emerged as a viable method for back thinning and 

subsequent backside processing. Th e processed thin 

wafers are then debonded from this carrier just prior 

to stacking.

Th ere are several techniques for performing this 

debonding, including chemical, thermal, and laser-

based methods. Th is article reviews the basics of the 

laser debonding process, and some of the practical

considerations related to its implementation

Process basics

Figure 1 provides a schematic of the key process steps 

for thin wafer processing using a temporary carrier

wafer. Specifi cally, a wafer is front-side patterned, and 

then bonded to a carrier substrate. Th e wafer is then

FIGURE 1. Schematic of the key process steps for thin 

wafer processing using a temporary carrier wafer.

Laser debonding enables 

advanced thin wafer processing

THOMAS UHRMANN, EV Group, St. Florian, Austria, and RALPH DELMDAHL , Coherent GmbH, Göttingen, Germany

An economically viable method for

delivering throughput in fab equipment.

3D INTEGR ATION

THOMAS UHRMANN (t.uhrmann@evgroup.com) is business development manager at EV Group and RALPH DELMDAHL is product

 marketing manager at Coherent GmbH.
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back-thinned, and back-side processing is performed.

Finally, laser light is introduced from the carrier side

(which is transparent at the laser wavelength), causing

debonding of the wafer from the carrier.

Th e most important advantage of laser debonding 

over other techniques is that it enables the use of

polyimide-based temporary adhesives that can

withstand exposure to temperatures as high as

400°C. Th is enables the bonded assembly to success-

fully survive the temperature cycling experienced in

steps such as dopant activation after ion implantation. 

In contrast, most thermally or chemically activated 

temporary adhesives have diffi  culties tolerating 

temperatures above 200°C. 

Because of this, laser debonding is most useful

for IGBT and silicon-based power devices (MOSFETs,

etc.) because these often require ion implantation

and activation to create back-side drain contacts. 

However, for CMOS device wafers, active elements are

typically all on the front side, and are thus completed

before bonding to the carrier wafer. Furthermore, 

the eutectic bumps used on CMOS wafers will refl ow

when exposed to high temperatures so exposure to 

them is avoided anyway.

Unlike thermal or chemical debonding, which utilize

silicon carriers, laser-induced debonding requires

the use of glass carriers. In CMOS fabs, where ionic 

species are particularly undesirable, glass carriers are

problematic to implement. Th us, laser debonding is

likely to coexist along with other methods, with each 

having its own market niche. 

In practice, the temporary adhesive for laser 

debonding is most commonly spin coated on to the 

wafer, which is then mated with the carrier. Bonding 

then occurs under pressure and elevated temper-

ature. After thinning and back-side processing, the

laser-initiated detachment occurs essentially at

the glass/adhesive interface. After laser debonding,

the glass substrate is lifted off  the thinned wafer,

leaving some residual adhesive, which is then

removed using solvents. 

Laser process considerations

Th e laser debonding process being developed at EVG 

(Fig. 2) is based on excimer lasers operating at either 

308nm or 248nm. It’s important to diff erentiate this 

FIGURE 2. This high volume production tool from EVG 

integrates wafer handling robotics together with modules 

for various processes, such as cleaning, debonding and

fi lm frame mounting. 
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cold process from earlier techniques based on infrared 

lasers, which penetrate far into the adhesive layer (and

sometimes even beyond), and cause debonding through 

a thermal mechanism (e.g., heating). Oxide layers are 

put into the assembly to absorb this infrared light, but 

if these are imperfect and the laser light penetrates

through, it can damage wafer structures. After infrared

laser debonding, residual adhesive must be physically 

peeled off . 

In contrast, the ultraviolet light emitted by 

excimer lasers is absorbed very near the glass/

adhesive interface, penetrating in just a few hundred 

nanometers. Th us, it leaves the thin wafer entirely

unaff ected. Furthermore, the ultraviolet light from 

the excimer laser debonds through a primarily photo-

chemical means by directly breaking chemical bonds in 

the adhesive polymer. Th is non-thermal process breaks

down the temporary adhesive at the glass/adhesive

interface. Depending upon the polymeric backbone

of the temporary adhesive, the precise debonding

mechanism may vary. Modern laser debondable

adhesives are designed in such way to have an easy and 

reliable debond, where the carrier wafer can be just 

lifted off  the thinned device wafer. 

Th ere are two basic approaches for implementing

excimer laser-based debonding, namely, line scanning

and step-and-repeat (see Fig. 3). In line scanning, 

the naturally rectangular output distribution of the 

excimer laser is reshaped into a thin line, which is

focused on to the carrier/adhesive interface. Th e length

of this laser line is slightly greater than the wafer 

diameter, and the width is typically around 200 μm,

depending on the laser output power. Th is line is then 

scanned over the surface of the wafer a single time in

order to produce debonding.

In step-and-repeat, a homogeneous laser square or

rectangular fi eld (typically about 5 mm on each side) 

is projected at the carrier/adhesive interface, and an

exposure is made that is suffi  cient to cause debonding.

Th en, the wafer is indexed a distance corresponding to

the spot height, and the process is repeated until the

entire wafer surface is covered.

Th e mechanical simplicity of the line scan approach

more readily lends it to higher throughput. However,

it also typically requires a higher power laser because 

the light is spread over a larger area, thus lowering the 

energy density. Also, away from the wafer center, much

of the laser energy is wasted (since the line goes off  the 

edge of the wafer when the line is anywhere except the 

very center of the wafer). 

Conversely, the step-and-repeat method requires 

less laser power, yet is still capable of reaching up to

FIGURE 3. Two basic approaches for implementing

excimer laser based debonding: line scanning and step-

and-repeat.

 It is quite possible to achieve 

 debonding with a single laser shot 

with a relatively modest power laser.
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40 wafers/hour throughput even at low laser pulse 

frequency of 20Hz. Th e necessary laser power for step-

and-repeat also depends upon the number of laser 

shots utilized in each exposure. However, it is quite

possible to achieve debonding with a single laser shot 

with a relatively modest power laser.

Th e minimum required laser power for debonding 

is also very dependent upon

wavelength because of absorption

in the glass carrier. Specifi cally, a

typical glass carrier might absorb

about 5% of the incident laser light 

at 308nm, while the absorption at

248nm could be 95%. Th us, nearly 

20 times more laser power would be 

required at 248nm to achieve the 

same energy density at the glass/

adhesive interface as with 308nm.

Th ere are also subtle diff erences in

the specifi cs of the light/adhesive

interaction between the two

wavelengths. However, EVG has 

found that both wavelengths can be

successfully employed.

Laser cost characteristics

Excimer lasers have long been 

used for microlithography, but it is 

important to realize that the types of

sources optimum for laser debonding

are completely diff erent from those 

used for microlithography, possessing 

lower cost, smaller size, and diff erent

pulsing characteristics

Microlithography lasers output

pulses with low energy, typically

in the 20mJ per pulse range and 

operate at relatively high repetition

rates, usually between 4 to 6kHz.

Th ese characteristics are desirable 

because they enable very precise total

dosage control (by monitoring total 

delivered energy and varying the 

total number of pulses as needed).

Operating an excimer laser at

such a high repetition rate trans-

lates directly into system complexity and cost. Th is is

because the gas volume between the laser electrodes

must be shifted between each pulse. Accomplishing

this at a multi-kHz repetition rate therefore requires a 

relatively powerful and complex blower arrangement.

Just as important, excimer laser tubes can only deliver 

a set number of pulses before they require complete
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replacement. So, operating at a higher repetition rate 

runs through this operational lifetime more quickly, 

necessitating expense for both replacement parts and 

maintenance downtime.

In contrast, the lasers used for debonding operate 

in almost exactly the opposite regime. Specifi cally, 

they produce relatively high per pulse energy, typically 

at the 500mJ per pulse level, while operating at 

repetition rates of only 10 to 200Hz. 

Th is reduced repetition rate, together with a larger 

internal spacing between electrodes, simplifi es the 

construction and operation of the laser, reducing its 

capital cost by typically an order of magnitude. Cost 

of ownership is also reduced: even when combined 

with three-shift operation, the low pulsing rate 

results in total pulse counts that are so low that laser 

tube replacement only occurs at intervals of two to 

fi ve years.

Microlithography lasers are also optically very 

complex since stepper systems require very narrow 

(i.e., extremely monochromatic) laser light. In 

addition, many microlithography lasers now 

operate at 193nm, which requires the use of much 

more expensive optical components than longer 

wavelengths. And, of course, the beam shaping and 

projection objective optics used for microlithography 

(at any wavelength) are quite costly. 

Again, none of this is the case with the excimer 

lasers used for debonding. No line narrowing or 

wavelength stabilization systems are required, and 

the beam delivery optics used for both line scanning 

and step-and-repeat systems are orders of magnitude 

simpler and less 

expensive than 

microlithography 

optics. Furthermore, 

operation at 248nm, 

and especially 

308nm, allows the 

use of much more 

economical optical 

materials (e.g. fused 

silica), which do not 

have to be replaced 

frequently. 

These simpler 

debonding excimer 

lasers are also 

much physically 

smaller than micro-

lithography lasers 

with simpler infra-

structure require-

ments. For example, 

the Coherent COMPexPro excimer laser family 

provides 20W of output at 308nm (maximum 

pulse energy of 500mJ, maximum repetition rate 

50Hz), measures only 1682 x 375 x 793mm, and 

operates from either 110 or 220V standard, single 

phase power. 

In conclusion, laser debonding represents an 

economically viable method that can deliver the 

throughput required for fab process equipment. Th e 

characteristics of its polymeric adhesives make it 

particularly advantageous over other debonding 

techniques in the manufacture of a power device, or 

any other components that require exposure to high 

temperature during manufacture.   �

FIGURE 4. In this fi lm frame mounter, the wafer is secured by tape to the frame prior to 

debonding. This enables the thin wafer to be kept fl at and safely handled after debonding 

has been performed. 
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Th e creation of test patterns for mixed signal 

IP has been, to a large extent, a manual eff ort. 

To improve the process used to test, access, 

and control embedded IP, the new IEEE 

P1687 standard 1 is being defi ned by a broad 

coalition of IP vendors, IP users, major ATE 

companies, and all three major EDA vendors. 

Th is new standard, also called IJTAG, is 

expected to be rapidly and widely adopted by 

the semiconductor industry.

Th e P1687 standard will enable the industry 

to develop test patterns for IPs on the IP 

level without having to know how the IP 

will be embedded within diff erent designs. 

Mentor Graphics and NXP Semiconductors 

(NXP) worked together to implement P1687 

on mixed-signal IPs in a 65 nm automotive 

design. Th e results demonstrate the signifi cant 

advantages of P1687 over the current IEEE 

1149.1 (JTAG) 2 test methodology, both in 

automating the test pattern development and 

in reducing test setup data volume by more 

than 50%.

FIGURE 1: Example use of P1687 ICL and PDL.

Automated Test Creation for 

Mixed Signal IP using IJTAG 

MARTIN KEIM and FRIEDRICH HAPKE , MENTOR GRAPHICS, TOM WAAYERS and RICHARD MORREN, NXP SEMICONDUCTORS
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Executive Overview

When selecting a fl uoropolymer fi tting design to 
be used in ultra high-purity chemical applications, 
decision makers must consider diff erent perfor-
mance characteristics. A recent study was conducted 
that measured key fi tting attributes, such as fi tting 
pull-out force, cleanliness and assembly time. Th e 
study compared commercially available nonwetted 
insert, fl are, and wetted insert style fi ttings. Th e 
methodologies employed and the test results are 
detailed in this paper.

Introduction

Fluoropolymer tube fi ttings used in ultra high-
purity and corrosive chemical applications, such 
as the semiconductor industry, vary signifi cantly 
by design type. Th e ideal fi tting design type will 
result in a very clean connection that is easy to 
assemble and that provides robust and reliable 
leak-free service. Fitting performance character-
istics should be carefully considered as part of the 
fi tting selection and specifi cation process as they 
will impact the ultimate performance of process 
tools and associated chemical distribution systems.

Th is paper presents the test results from a study 
that compared performance characteristics of 
several commercially available fl uoropolymer fi tting 
design types.

Th e following fi tting design types were compared 
in the study.

FIGURE 2. Flare style 

fi tting A

FIGURE 4. Wetted insert 

style fi tting 

A Comparison of High-Purity 

Fluoropolymer Fitting Technologies
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Taiwan Semiconductor Manufacturing

Company Limited
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Established in 1987, TSMC is the world’s fi rst 

dedicated semiconductor foundry. As the founder and 

a leader of the Dedicated IC Foundry segment, TSMC

has built its reputation by off ering advanced and “More-

than-Moore” wafer production processes and unparal-

leled manufacturing effi  ciency.

FIGURE 1. Nonwetted

insert style fi tting

FIGURE 3. Flare style 

fi tting B

D
C

q
q
M

M
q

q
M

M
qM

Qmags
®THE WORLD’S NEWSSTAND

D
C

q
q
M

M
q

q
M

M
qM

Qmags
®THE WORLD’S NEWSSTAND

Previous Page | Contents  | Zoom in | Zoom out |    Refer a Friend | Search Issue | Next Page

Previous Page | Contents  | Zoom in | Zoom out |    Refer a Friend | Search Issue | Next Page

http://www.qmags.com/clickthrough.asp?url=www.solid-state.com&id=17882&adid=P24E2
http://www.qmags.com/clickthrough.asp?url=http://www.tsmc.com&id=17882&adid=P24E1
http://www.qmags.com/SST/Referrals/refer_a_friend.asp
http://www.qmags.com/SST/Referrals/refer_a_friend.asp
http://www.qmags.com/clickthrough.asp?url=www.solid-state.com&id=17882&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.solid-state.com&id=17882&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=17882&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=17882&adid=logo


www.solid-state.com  SOLID STATE TECHNOLOGY  JANUARY 2013 25

In order for the MEMS industry to replicate 
the success of the CMOS fabless model, there 
is a need for a similar standardized process 

technology. Th is will ultimately lead to the prolif-
eration of disruptive MEMS-based solutions 
for a plethora of applications including motion 
sensing, navigation for location-based services, 

wireless communications, health and environ-
mental sensing and many others.

Th e paper on MEMS fabrication describes 
the challenges for MEMS standardization, and 
introduces InvenSense’s patented NF Platform 
as the most eff ective way to overcome them. Th e 
NF Platform is a versatile fabrication process 
that can support multiple products, addresses 
all cost contributions, and is already deployed 
at the top two CMOS foundries. Attributes 
of the NF Platform, as well as how to tape out 
silicon on InvenSense’s open NF-Shuttle are also 
highlighted.

FIGURE 2. A proven fabrication process.  Utilized for 

hundreds of millions of MotionTracking devices

NF Platform—for MEMS 

Development and Fabrication
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InvenSense

Phone: 408-988-7339

Website: www.invensense.com/nfshuttle

Email: nfshuttle@invensense.com

InvenSense Inc. (NYSE: INVN) is the world’s 

leading provider of MotionTracking™ solutions. 

The company’s patented NF Platform and patent-

pending MotionFusion™ technology address the 

emerging needs of many mass-market consumer

applications via improved performance, accuracy,

and intuitive motion- and gesture-based interfaces. 

InvenSense technology can be found in consumer

electronic products including smartphones, tablets,

gaming devices, optical image stabilization, and 

remote controls for Smart TVs.

FIGURE 1. Cross section of die through NF Platform

wafer-level CMOS-MEMS integration
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Scratches are on the substrate surface
result in GaN epi defects 

GaN-Epi defect map 
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I
s it time for high-

brightness LED

manufacturing to

get serious about

process control?  If

so, what lessons can 

be learned from tradi-

tional, silicon-based 

integrated circuit 

manufacturing?

The answer to the 

�irst question can 

be approached in

a straight-forward 

manner: by weighing 

the bene�its of process

control against the

costs of the necessary 

equipment and labor.  

Contributing to the bene�its of process control would

be better yield and reliability, shorter manufac-

turing cycle time, and faster time to market for new

products. If together these translate into better 

pro�itability once the costs of process control are

taken into account, then increased focus on process

control makes sense.

Let’s consider defectivity in the LED substrate 

and epi layer as a starting point for discussion. Most

advanced LED devices are built on sapphire (Al2O3)

substrates. Onto the polished upper surface of the

sapphire substrate an epitaxial (“epi”) layer of 

gallium nitride (GaN) is grown using metal-organic

chemical vapor deposition (MOCVD). 

Epitaxy is a technique that involves growing

a thin crystalline �ilm of one material on top of 

another crystalline material, such that the crystal

lattices match—at least approximately. If the 

epitaxial �ilm has a different lattice constant from

that of the underlying material, the mismatch will 

result in stress in the thin �ilm. GaN and sapphire 

have a huge lattice mismatch (13.8%), and as a result,

FIGURE 1. Scratches on the substrate surface result in GaN epi defects.

The gleam of well-

polished sapphire

REBECCA HOWLAND and TOM PIERSON, KLA-Tencor, Milpitas, CA.

If an LED manufacturer wants to improve yield or reliability,

it’s important to know the source of the problem.

LEDS

REBECCA HOWLAND, Ph.D., is a senior director in the corporate group, and TOM PIERSON is a senior product marketing manager in the 

Candela division at KLA-Tencor.
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the GaN “epi layer” is a highly stressed �ilm. Epitaxial 

�ilm stress can increase electron/hole mobility, 

which can lead to higher performance in the device. 

On the other hand, a �ilm under stress tends to have 

a large number of defects. 

Common defects found after deposition of the epi 

layer include micro-pits, micro-cracks, hexagonal 

bumps, crescents, circles, showerhead droplets 

and localized surface roughness. Pits often appear 

during the MOCVD process, correlated with the 

temperature gradients that result as the wafer bows 

from center to edge. Large pits can short the p-n 

junction, causing device failure. Sub-micron pits are 

even more insidious, allowing the device to pass 

electrical test initially but resulting in a reliability 

issue after device burn-in. Reliability issues, which 

tend to show up in the �ield, are more costly than 

yield issues, which are typically captured during 

in-house testing. Micro-cracks from �ilm stress 

represent another type of defect that can lead to a 

costly �ield failure. 

Typically, high-end LED manufacturers inspect 

the substrates post-epi, taking note of any defects 

greater than about 0.5mm in size. A virtual die grid 

is superimposed onto the wafer, and any virtual die 

containing signi�icant defects will be blocked out. 

These die are not expected to yield if they contain 

pits, and are at high risk for reliability issues if they 

contain cracks. In many cases nearly all edge die are 

scrapped. Especially with high-end LEDs intended 

for automotive or solid-state lighting applications, 

defects cannot be tolerated: reliability for these 

devices must be very high.

Not all defects found at the post-epi inspection 

originate in the MOCVD process, however. 

Sometimes the fault lies with the sapphire substrate. 

If an LED manufacturer wants to improve yield or 

reliability, it’s important to know the source of the 

problem.

The sapphire substrate itself may contain a host of 

defect types, including crystalline pits that originate 

in the sapphire boule and are exposed during slicing 

and polishing; scratches created during the surface 

polish; residues from polishing slurries or cleaning 

processes; and particles, which may or may not 

be removable by cleaning. When these defects are 

present on the substrate, they may be decorated or 

augmented during GaN epitaxy, resulting in defects 

in the epi layer that ultimately affect device yield or 

reliability (Fig. 1). 

Patterned Sapphire Substrates (PSS), specialized 

substrates designed to increase light extraction and 

ef�iciency in high-brightness LED devices, feature a 

periodic array of bumps, patterned before epi using 

standard lithography and etch processes. While 

the PSS approach may reduce dislocation defects, 

missing bumps or bridges between bumps can 

translate into hexes and crescent defects after the 

GaN layer is deposited. These defects generally are 

yield-killers.

In order to increase yield and reliability, LED 

manufacturers need to carefully specify the 

maximum defectivity of the substrate by type and 

size—assuming the substrates can be manufac-

tured to those speci�ications without making their 

selling price so high that it negates the bene�it of 

increased yield. LED manufacturers may also bene�it 

from routine incoming quality control (IQC) defect 

measurements to ensure substrates meet the speci-

�ications—by defect type and size. 

Substrate defectivity should be particularly 

thoroughly scrutinized during substrate size transi-

tions, such as the current transition from four-inch 

to six-inch LED substrates. Historically, even in the 

silicon world, larger substrates are plagued initially 

by increased crystalline defects, as substrate 

manufacturers work out the mechanical, thermal 

and other process challenges associated with the 

larger, heavier boule. 

A further consideration for effective defect 

control during LED substrate and epi-layer manufac-

turing is defect classi�ication. Merely knowing the 

number of defects is not as helpful for �ixing the 

issue as knowing whether the defect is a pit or 

particle (scratches, cracks and residues are more 

easily identi�ied by their spatial signature on the 

substrate). Leading-edge defect inspection systems 

such as KLA-Tencor’s Candela products are designed 

to include multiple angles of incidence (normal, 

oblique) and multiple detection channels (specular, 

“topography,” phase) to help automatically bin the 

defects into types. �
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Fab equipment spending shrinks back to fl at 

CHRISTIAN GREGOR DIESELDORFF,

director, SEMI Industry Research & Statis-

tics, San Jose, CA USA 

Despite diffi  cult times, growing 

demand for mobile devices (such 

as tablets and phones) inspires an 

improved outlook for chip sales in 

2013. Various forecasts range from 4% to 16% revenue 

growth for 2013 (average of forecasts 7%). As observed 

in the past, chip sales and capex typically ride the same 

roller coaster; however, 2013 appears to be another 

year of uncertainty. While chip sales may rise in 2013, 

expectations for equipment range from timid 5% 

growth down to double-digit decreases — defi nitely 

not the same roller coaster. 

Th e largest spenders on fab equipment are Samsung, 

TSMC and Intel. As of mid-December 2012, some 

of these companies still have not made any offi  cial 

announcement about 2013 capex plans.

Th e SEMI Consensus Forecast and the SEMI World 

Fab Forecast, with data collected from two diff erent 

methodologies, point to the same conclusion. Th e 

year-end Consensus Forecast for wafer processing 

predicts 0% growth (fl at) for 2013. Meanwhile, the 

World Fab Forecast report for Front End Fabs (published 

November 2012) also shows 0% growth (fl at) for 2013 

and total fab equipment spending hovering at US$ 32.4 

billion (including Discretes and LEDs, used equipment 

and in-house equipment). Th e projected number of 

facilities equipping will drop, from 212 in 2012 to 182 in 

2013. Fab equipment spending saw a drastic dip in 2H12 

and, accounting for seasonal weakness and near-term 

uncertainty, will be even lower in 1Q13. Examining 

equipment spending by product type, System LSI is 

expected to lag in 2013. Spending for Flash declined 

rapidly in 2H12 (by over 40%) but is expected to pick up 

by 2H13. Th e foundry sector is also expected to increase 

in 2013, led by major player TSMC, as well as Samsung, 

Globalfoundries and UMC.

While fab construction spending slowed in 2012, at 

-15%, SEMI data projects an increase of 3.7% in 2013 

(from $5.6 billion in 2012 to $5.8 billion in 2013). Th e 

World Fab Forecast tracks 34 fab construction projects 

for 2013 (down from 51 in 2012). An additional 10 new 

construction projects (with various probabilities) may 

start in 2013. Th e largest increase for construction 

spending in 2013 is expected to be for dedicated 

foundries and Flash-related facilities.

In 2012, many device manufacturers stopped adding 

new capacity due to declining average selling prices and 

high inventories. Th is is most pronounced in the Flash 

sector, as seen with Sandisk since the beginning of 

2012, and both Samsung and Toshiba starting 3Q12.

The Forecast for 2013: 

Back to business

2012 was a challenging year for a long list of reasons: weakness in PC 

demand, DRAM and overall memory price deterioration, semiconductor 

inventory rationalization, continued global macroeconomic uncertainty 

from lower global GDP growth, a slowdown in China, the Eurozone 

debt crisis and recession, Japan’s recession, and the impact of the 

“fi scal cliff .” In 2013, analysts see renewed vigor for chip sales.

ECONOMIC OUTLOOK
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Breaking down the industry by product type, 

capacity growth for System LSI is expected to decrease 

in 2013. Flash capacity additions dragged in 2H12. 

But more activity is expected for Flash by mid-2013, 

with nearly 6% growth. Th e data also point to a rapid 

increase of installed capacity for new technology nodes, 

not only for 28nm but also from 24nm to 18nm and 

fi rst ramps for 17nm to 13nm in 2013.

If the global economy and GDP begin to improve, 

and chip sales actually do increase in the higher single-

digit range, equipment spending is expected to ride the 

same roller coaster, going even higher for 2013.

 The beginning of the next ic industry upturn

BILL MCCLEAN, President, IC Insights

Th e expectations for global economic 

growth consistently deteriorated 

throughout 2012, with worldwide 

GDP eventually growing by only 

2.6% last year. It should be noted that 

2.5% or less worldwide GDP growth 

is typically considered a global recession. IC Insights’ 

forecast for 2013 worldwide GDP growth is 3.2%. 

Although this fi gure is higher than the 2.6% increase 

logged in 2012, it would still be 0.3 points below the 

3.5% long-term average annual global GDP growth rate.

One of the primary reasons for weak 2012 

worldwide GDP growth was the negative growth regis-

tered by the Eurozone and U.K. economies. Unfortu-

nately, the Eurozone is not expected to display a strong 

rebound in 2013, with 0.0% growth forecast for the 

Eurozone economy this year. 

China’s GDP growth rate dropped to only 7.7% in 

2012 with a modest rebound to 8.1% growth forecast 

for 2013. While many developed countries would 

welcome 7% or higher GDP growth rates, for China, 

this fi gure is signifi cantly below the 10% and greater 

annual GDP increases logged from 2002-2009. In 

an attempt to address its economic “slowdown,” the 

Chinese government was quick to inject stimulus into 

its economy starting in the second half of 2012 by 

aggressively lowering interest rates as well as enacting 

$156 billion in construction project programs. While 

this stimulus was too late to have a signifi cant positive 

eff ect on its 2012 GDP growth, China’s GDP is likely to 

get at least a modest boost from this activity in 2013.

While the correlation between worldwide GDP 

growth and IC industry growth has historically been 

good, IC Insights believes that the correlation in 2013 

will be very good, as it was in 2012. Using a worldwide 

GDP forecast of 3.2%, the most likely range for 

worldwide IC market growth in 2013 is 3-7%. 

Th e election-year cycle is one reason why IC Insights 

has identifi ed 2013 as a possible slow growth year in 

the worldwide economy and IC industry. Over the past 

10 post-U.S.-election years, worldwide GDP growth 

averaged 3.1% with worldwide IC industry growth 

averaging only 4%. Moreover, worldwide IC industry 

growth exceeded 8% in only three of these 10 post-

U.S.-election years (1973, 1977, and 1993), and only 

once since the late 1970s.

IC Insights believes that the IC industry cycles 

are becoming increasingly tied to the health of the 

worldwide economy. While poor IC market growth has 

occurred during periods of strong worldwide economic 

growth, primarily due to IC industry overcapacity and 

the resulting IC price declines, it is rare to have strong 

IC market growth without at least a “good” worldwide 

economy to support it. Th us, over the next fi ve years, 

annual global IC market growth rates are expected to 

closely mirror the performance of worldwide GDP growth. 

Overall, the IC industry is set to emerge from 

a diffi  cult 5-year period of minimal growth. From 

2007-2012, the IC market grew at an average annual 

rate of 2.1%. In IC Insights’ opinion, the “bottom” of 

the current cycle in the worldwide economy and IC 

industry was reached in 2012 and 2013 will mark the 

beginning of the next cyclical upturn—one in which 

the IC market CAGR will more than triple to 7.4% in 

the 2012-2017 time period. 

Healthy revenue growth in 103, 

but capex outlook cloudy

ADRIENNE DOWNEY, Director of Tech-

nology Research, Semico Research

In February 2012, Semico forecast 

2012 semiconductor capex to reach 

$59.8 billion. In December 2012, that 

forecast was virtually unchanged 

at $59.9 billion, down 5.6% from 

2011. After two years of double-digit growth (98% in 

2010 and 26.2% in 2011), the semiconductor industry 
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needed to back off  and regroup. Most concerning is 

that the gap between the big spenders and the small 

has expanded. Th e top ten spenders for 2012 made 

up 81% of the total; this fi gure is up from the 76% 

of the total in 2011. Overall, the top ten combined 

spent $48.2 billion, which is only 0.3% up from 2011. 

Meanwhile, the rest of the companies went from 

spending $15.3 billion in 2011 to $11.7 billion in 2012, 

a decline of 24%. Some of the decline can be attributed 

to companies like SanDisk, which, along with its 

partner Toshiba, delayed fab expansion projects until 

2013. Other companies like ST and TI made capacity 

improvements over the past few years, so spending in 

2012 was mainly for maintenance.

In December 2012, most companies have still not 

announced capex plans for the following year. Th is year is 

no diff erent. However, a handful of companies have given 

some indication of what they might spend next year. For 

example, TSMC is forecasting 2013 capex to be slightly up 

compared to 2012. Most of the other companies that have 

given a hint of 2013’s capex have indicated fl at to down 

spending compared to 2012. Th ese companies include 

GLOBALFOUNDRIES, Avago, Fairchild, Micron, ON 

Semiconductor, SMIC, Spansion, and STMicroelectronics. 

GLOBALFOUNDRIES announced its “Vision 2015” 

initiative to expand 300mm capacity in Singapore, but no 

budget was announced for the project. 

Th at being said, there are several construction 

projects that may give some indication of spending in 

2013. Samsung is retrofi tting its Austin fab to switch 

from NAND to logic production, with mass production 

beginning in the second half of next year. Th is is a 

$4 billion project spread out over 2012-2013. Intel’s 

D1X and Fab 42 construction will wrap up in 2013; 

the company will also begin production at 14nm by 

the end of this year. Samsung, TSMC, and GLOBAL-

FOUNDRIES are also working on the 14nm and 

20/22nm nodes. UMC has Fab 12A Phases 5 and 6 

under construction, with production schedule to begin 

in 2014. SanDisk and Toshiba will probably increase 

their spending to complete the ramp of Fab 5, which 

they said would be complete by the end of 2013. 

Based on current indications, capital spending 

would seem to be fl at in 2013. However, Semico 

predicts healthy revenue growth this year, which may 

encourage more spending, particularly in the second 

half of the year. Th is may bring total capex for 2013 

into the positive range. 

An economic outlook for the global IC market

MARK THIRSK, Managing Partner, Linx 

Consulting LLC.

Past contributors to this feature 

have often noted a correlation 

between the semiconductor market 

growth and global GDP. With careful 

correction this correlation can be 

used to forecast future IC market trends, although the 

process is not straightforward.

Th e consensus forecast for global GDP 2013 is now 

below trend at 2.6%, only a slight improvement over 

2012, and less than the 3.2% seen in 2011. Th e US 

approach to solving fi scal Cliff  is an excellent example 

of the diffi  culty governments are having in developing 

strategies to address unprecedented economic problems, 

although political solutions, however imperfect, helps 

to stabilize expectations, and solidify fi nancial markets. 

In Europe, mild recession will continue through most 

of 2013, and Asia (excepting Japan) will likely show the 

best overall growth rates in the coming 12 months as 

measures to cool the Chinese economy are relaxed.

Th ese extraordinary conditions in the global 

economy lead to wide variations in economic forecasts 

with an upside as high as 3.5% growth, and a pessi-

mistic case as low as 1%. Against this backdrop, 

meaningful macroeconomic demand-side forecasts are 

diffi  cult to develop.

Linx has worked with Hilltop Consulting to 

implement a proven macroeconomic forecasting tool 

that takes into account the global economic shocks 

and volatility to develop an Silicon area forecast for the 

global semiconductor industry. Predictions for 2013 

show several notable trends: 

1. Overall silicon area growth for 2013 should average 

approximately 6%. 

2. Th e fi rst quarter and the second half are likely to show 

slower growth than the second quarter. Th is trend 

is part of a seasonality which has been swamped by 

economic volatility over the last 3 to 4 years. 

3. Th e modest growth forecast for 2013 is predomi-

nantly demand driven since inventory levels have 

not shown a signifi cant spike in 2012.
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Th e overall picture of Si area growth breaks down 

into the expected performance of device segments 

and technology nodes. Despite the shift to consumer 

electronics and mobile platforms we expect growth 

to be concentrated in CMOS products at ≤ 65nm with 

a continuing slowing of unit growth and analog and 

discrete devices. Strongest growth will remain with 

fl ash memories, and advanced foundry logic devices 

targeted at tablets and phones.

In contrast to advanced memory and logic 

processing, approximately 56% of the Si production 

continues at design dimensions in excess of 90 nm on 

wafer sizes of 200 mm or smaller. Th is market segment 

is extremely sensitive to economic volatility and has 

declined somewhat in the last four years. Manufac-

turers of these devices are often capital constrained 

and extremely cost sensitive, leading to little process 

innovation and limited capacity expansion.

On a technology basis, despite tight capital budgets, 

the introduction of devices at 28 and 22 nm half 

pitches continues apace, and signifi cant process 

challenges are driving increased complexity and 

resultant challenges in patterning, cleaning, and 

deposition throughout the device manufacturing 

process. 2012 is forecast to have produced more 

silicon area at 32 nm than any other node, and the 

introduction of low 20 nm half pitches and fl ash 

has continued to grow startling rates. Signifi cant 

challenges also exist in the in the advanced device 

markets due to geometric constraints and physical 

limits in scaling planar devices. At a time when lithog-

raphy is unable to scale continuing device shrinks 

results in added complexity in critical patterning steps 

and demands the addition of multiple lithography 

steps to achieve a single pattern level.

Manufacturers of logic and memory alike are working 

to develop substitute technologies for planar transistors, 

MIM capacitors and fl oating gate structures. Th e broad 

introduction of metal gate fi nFETs, new types of storage 

cells, and three-dimensional memory stacks is still 

several years away, and this is driving interest in the 

adoption of three-dimensional packaging technologies 

such as through silicon vias to continue delivering 

increasing functionality in a package.

Despite the headwinds of increasing layer counts 

to compensate for the lack of high resolution lithog-

raphy, and the need for new deposition technologies 

needed for novel processes and device architectures, we 

expect a small group of wafer makers to continue to 

chase these advanced technologies, while also pushing 

to implement 450 mm wafers. Few of these technol-

ogies will see implementation in 2013, but they will be 

the focus of headlines as new breakthroughs are made, 

while the semiconductor industry continues its trend of 

remarkable success.

Beyond CMOS, steady growth and accelerating 

change across non-mainstream chip markets

JEAN-CHRISTOPHE ELOY, President 

& CEO, Yole Développement

Sensors and optoelectronics will 

continue to grow faster than the 

mainstream semiconductor market. 

We currently expect 9%-13% growth 

in these sectors in 2013, accom-

panied by rapid changes in technology and market 

structures as well, as the specialty markets become 

increasingly mature. 

MEMS and image sensors will continue to ride the 

smart phone and tablet wave, while declining LED bulb 

prices will start to push the technology towards wider 

adoption. Demand for power electronics will pick up 

after its 2012 plunge. 

We expect the MEMS market to continue its steady 

double digit growth with an ~9-11% increase to around 

$12 billion in 2013, driven of course by increasing 

adoption of the sensors in the expanding smart phone 

and tablet business. We expect the penetration of 

accelerometers into mobile phones and tablets will 

approach 65% by the end of 2013, with magnetom-

eters nearing 54% and gyroscopes fl irting with 34%. 

Growth will begin to transition from discrete sensors 

to combinations of two sensors in one package with a 

single ASIC to reduce costs, and to increasingly sophis-

ticated software solutions that translate the sensor 

data into usable functions. Th ese trends are driving 

changes in the competitive landscape, with a crowd of 

new players targeting the key 3-axis gyroscope market, 

others introducing other new MEMS applications for 

the mobile market, chipset and software suppliers 

taking over the sensor management tasks, and a diver-

sifi cation of business models as the industry evolves. 
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Healthy increases in the smart phone applications—

and in other consumer products increasingly enabled 

by these low cost, easy to integrate product—will be 

somewhat countered by slower growth in mature TV 

and printer applications. 

Th e smart phone and tablet market is also driving 

healthy growth in CMOS image sensors. We expect 

~11-13% growth to $7.5B in 2013. Backside illumi-

nation and 3D wafer-level packaging technologies 

will continue to rapidly gain market share, and new 

stacked sensor architectures will likely follow soon. 

Th ese technological changes are bringing changing 

business models as well, as IDMs who are not vertically 

integrated up through the systems level will increas-

ingly turn to outsourcing production to foundries. 

In the high brightness LED market, the TV 

backlighting market has slowed and the solid state 

lighting market has yet to really take off , but we still 

expect respectable ~10% growth for packaged LED 

devices in 2013, as rapidly improving technology, 

and an excess supply of devices from the backlight 

side, will drive down LED bulb prices to start to 

drive wider adoption. We expect LED penetration of 

the lighting market across all segments (residential, 

industrial, outdoor and commercial) to reach about 

8% of all lamps sold in 2013, to occupy about 2% of 

all lamp sockets. As in most of these non CMOS chip 

sectors, however, demand for more die doesn’t neces-

sarily translate into demand for more manufacturing 

equipment. We expect sales of front end equipment in 

2013 to recover about 30% from its 2012 dropoff , but 

not back to peak levels of the boom years. Companies 

will start adding capacity again in the second half of 

the year for the ramp up in wafer area needed for the 

volume lighting market. But some of that capacity will 

come from stronger producers acquiring struggling 

suppliers and their underutilized equipment.

We expect recovering demand for discrete power 

devices to drive ~10% growth in power electronics to 

some $20 billion in 2013, after what we estimate was a 

~20% drop in 2012 as China cut back on its big invest-

ments in railroad, solar power and wind power systems. 

Going forward, green tech demand from hybrid/electric 

vehicles, wind and PV systems should again help spur 

sales in 2014-2015, and then support stable 6%-7% 

long term growth after 2016. 

Look for continued consolidation in 2013

RON LECKIE, President, Infrastructure 

Advisors

2012 brought a slowdown in 

consumer spending which has 

negatively impacted chip unit 

demand. In fact, chip units have been 

essentially fl at for much of the last 

two years. However, the good news is that unlike in prior 

slow periods, average selling prices have maintained 

a steady level. As a result, the industry sits today with 

slightly elevated inventories and also with factory utili-

zation levels that are generally about 15 percentage 

points below normal healthy levels. I look to enter 2013 

with continued seasonal slowness, but anticipate that 

unit volumes and utilization levels will start picking up 

by the second quarter and throughout the year.

As a result, with utilization rates at the low end of 

the range, we will not be seeing any signifi cant capacity 

additions until later in the year. Capital purchases will 

be primarily for new technology capabilities until unit 

volumes pick up and in turn drive capacity needs. Th e 

Test and Assembly equipment sectors should feel a 

recovery slightly ahead of their Wafer Fab counterparts 

since they tend to be more units-driven. 

Th e semiconductor industry and its entire supply 

chain are certainly maturing and are becoming 

more dependent than ever on the overall economy. 

Individual companies either need to have new 

innovative products to gain market share and drive 

organic growth, or they need to acquire companies that 

will take them into new adjacent markets.

In recent years, we have seen consolidation by some 

of the larger companies in the industry. However, when 

walking around trade shows such as Semicon West, 

it is evident just how many small and medium sized 

companies still exist. For these companies to thrive in 

a mature market, they need critical mass and now is 

the time to be looking at strategic alternatives. Such 

smaller companies with complementary product lines 

and customers should be looking for merger opportu-

nities. Th e semiconductor industry is truly global and 

for example, there are big synergies to be found when 

bringing together global sales and service operations. 

Customers prefer working with strong suppliers who 

will be around to support them for years to come. �
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CONNECT. COLLABORATE. CREATE.

REGISTER NOW to reserve your spot for The ConFab’s 3-day VIP
program or apply for the early bird rate of $1,595 for our 2-day 
manager’s conference.

Owned & Produced by: www.theconfab.com

Presented by:

June 23-26, 2013
Encore at the Wynn, Las Vegas

Conference & Networking Events 

• Senior Executives and Managers...

• at leading semiconductor and device manufacturers, OEMs, OSATs and more...

• around the world...

• who are focused on building successful semiconductor businesses for years to come.

Join the conversation with people who are contributing to and creating the 
strategies of the most successful semiconductor companies in the world. 

Who will You CONNECT with?
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RANDHIR THAKUR, Vice President and 

General Manager, Silicon Systems Group, 

Applied Materials

Multiple infl ections will fi gure 

prominently in 2013. Among these, 

we see the foundry transition to 

20nm process technology node as 

a signifi cant milestone. 20nm is all about building 

advanced transistors that can deliver low leakage, low 

power and high performance in a smaller footprint.  To 

achieve this combination of performance and energy 

effi  ciency, chip makers must adopt high k metal gate 

transistors which could deliver a 20 percent savings 

in power consumption while off ering a 15% increase 

in speed.  Further leakage and speed performance 

improvements at 20nm and below will be gained from 

FinFET transistors.  Beyond advances to the transistor, 

we expect major infl ections in lower resistance inter-

connects, advanced patterning, packaging, and 3D 

NAND fl ash technology.  

We’ve never seen in this level of change in the 

industry or this pace of manufacturing process 

development. Innovations in new semiconductor 

materials, manufacturing processes and other 

technologies will be needed to support these infl ec-

tions that each pose critical challenges. Unprec-

edented precision engineering will be needed to 

manufacture chips features measured in nanometers.  

At these dimensions every atom counts and 

controlling variability is vital to meet performance 

and productivity targets. Also pivotal in enabling 

future chips will be new classes of materials with 

superior properties that can be used in a broad range 

of process applications. 

With demand for new forms of consumer electronics 

and new methods of computing driving the pace 

of innovations, we’re going to see more changes in 

the next fi ve years than we’ve seen in last 15.  Th ese 

innovations will require major research and devel-

opment eff orts and very early and close collaboration 

across the industry.

ARTHUR W. ZAFIROPOULO,

 Chairman and CEO, Ultratech, Inc.

After all the speculation, discus-

sions and debates, the transition 

to 450mm wafers will happen.  As 

an equipment manufacturer, it is 

not enough to simply survive, but it is imperative to 

thrive in the transition to 450mm. While driven by 

all the major semiconductor companies, the transition 

to 450-mm wafers will have a compounding eff ect 

on equipment manufacturers’ R&D investments. By 

combining the technology challenges and the wafer 

diameter change, companies in the equipment industry 

will require a strong balance sheet to be successful.

Smart companies know that success lies in the 

ability to be bold and aggressive in R&D and remain 

2013 technology forecast: 

Unprecedented challenges ahead

We asked leading industry experts to give us their perspectives on 

what we can expect in 2013. Th e challenges ahead include 450mm, 

FinFETs and 3D NAND, TSVs and 3D integration, and sensor fusion.

TECHNICAL FORECAST
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What ideas will you COLLABORATE on?
“The ConFab 2013 will delve into the changing demand for semiconductor devices that will fi ll fabs 

in the near future. This demand increasingly depends on mobile devices, the fastest growing market 

segment. CEOs, fab managers and suppliers must plan now for devices that will go into production 

in the next few years. Foundries, in particular, face the challenge of confi dently supplying specs for 

designs that will be produced at next-generation technology nodes.”  –Pete Singer, Conference Chair

• The ConFab conference will give you the inside track on these critical issues and how they   

 will affect the semiconductor technology markets of the future.

• Daily networking receptions will help you extend those discussions.

• Private meetings with suppliers will let you take your collaboration to the next level.

REGISTER NOW to reserve your spot for The ConFab’s 3-day VIP 
program or apply for the early bird rate of $1,595 for our 2-day 
manager’s conference.

Learn more about The ConFab’s expert speakers and sessions at 
www.theconfab.com/conference.

Presented by:

June 23-26, 2013
Encore at the Wynn, Las Vegas

Conference & Networking Events 

CONNECT. COLLABORATE. CREATE.

Owned & Produced by: www.theconfab.com
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conservative on the balance sheet. Success is also deter-

mined by a company’s eff orts to prepare for the future 

by investing and developing the right technologies 

and supporting capabilities. By developing innovative 

technologies that address the critical issues around 

the transition and adoption, companies can play an 

enabling role for 450mm.

RICHARD GOTTSCHO, Ph.D., EVP - 

Global Products, Lam Research Corporation

Th e semiconductor industry is evolving 

and facing unprecedented technology 

and economic hurdles. Limits imposed 

by planar technology and a stalled 

lithography roadmap threaten to slow 

down the rate at which density, cost, and speed improve-

ments can be made. As this industry has shown before, 

however, there is more than one way to skin a cat. FinFET 

devices off er superior speed at lower power consumption. 

3D NAND enables bit scaling of fl ash memory without 

the need of lithography roadmap extension. Multiple 

patterning extends the lithography roadmap. Th rough-

silicon via (TSV) technology brings increased density, 

lower power consumption, and faster computing to 

mobile applications. But, these infl ection technologies 

have their own set of challenges. 

FinFETs are challenging to etch because the 3D 

topography requires long over-etching to clear corners; 

etching selectivity becomes of paramount importance. 

Atomic-scale precision is required across not only the 

wafer, but also from wafer-to-wafer and from fab-to-

fab. Etch costs increase for all these reasons. FinFET 

metal gates have high-aspect-ratio features that must 

be fi lled without voids with thin, conformal, low-resis-

tivity diff usion barriers using atomic-layer deposition.

PAUL LINDNER, Executive Technology 

Director, EV Group

Th e Internet of Th ings is about 

more than just gathering infor-

mation through ubiquitous sensors. 

Huge amounts of data need to be 

aff ordably stored and analyzed, in 

order to be useful, which requires keeping Moore’s 

Law alive. Fortunately, new semiconductor 3D 

manufacturing technologies are poised to play a 

critical role in further commoditizing memory and 

processing power. In 2013 high volume production 

of true 3D technology will commence. Th e industry 

will also see intensifi ed wafer level developments 

particularly around image sensors and memory, as 

new DRAM designs allow for monolithic integration 

at the wafer level. Wafer-to-wafer bonding processes, 

combined with built in self-test, error detection 

and correction  are poised to overcome one of the 

few remaining hurdles to high-volume, low-cost 3D 

manufacturing. 

RUDY KELLNER, VP & GM, Elec-

tronics Business Unit, FEI

Consumer demand for more power, 

speed and functionality in less space 

seems to be insatiable. Yet semicon-

ductor manufacturers have reached 

the end of the era when this demand 

could be satisfi ed by simply shrinking the dimensions 

of fundamental planar device technologies. Now they 

must accommodate complex, three-dimensional (3D) 

device architectures and a plethora of new materials. 

At the package level they must develop and produce 

3D designs that stack and interconnect multiple die 

without sacrifi cing yield or performance. Th e net result 

of all this innovation is a sharp increase in R&D capital 

intensity. In order to maintain profi tability manufac-

turers must increase the productivity and return from 

their R&D investments. Moreover, time-to-market 

has become the new battle ground where the fi rst to 

market enjoy a brief period of premium pricing and 

higher margins, before the battle begins again. 

TONY MCKIE, general manager,memsstar,Ltd.

At the moment, the MEMS industry is experiencing 

tremendous growth, driven largely by numerous 

consumer electronics products whose  MEMS compo-

nents, both multiple and varied, are fi nding their 

way into people’s everyday life. Whereas before a 

phone had a single microphone, today’s high-end 

smart phones may have as many as three micro-

phones for noise suppression using advanced beam 

forming audio techniques. Th is and other high-end 

consumer applications for devices such as accel-

erometers, gyroscopes, and MEMS oscillators are 
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What new opportunities will you 
CREATE after The ConFab?

Create the foundation for lasting strategic partnerships that will drive 

your business success well into the future. Don’t miss Solid State 

Technology’s 9th annual ConFab, presented this June at the Encore. 

There’s nothing else like it.

REGISTER NOW to reserve your spot for The ConFab’s 3-day VIP 
program or apply for the early bird rate of $1,595 for our 2-day 
manager’s conference.

Presented by:

June 23-26, 2013
Encore at the Wynn, Las Vegas

Conference & Networking Events 
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Product Showcase

the likely drivers in analysts’ predictions for a 15 

percent compound annual growth rate (CAGR) over 

the next fi ve years.

HOWARD KO, Senior Vice President 

and General Manager, Silicon Engineering 

Group, Synopsys, Inc.

Whenever we communicate with 

our mobile phones, catch up on the 

latest news in our tablet computers, 

or snap those memorable holiday 

family photos with our digital cameras, we 

are relying on an indispensable semiconductor 

technology: the NAND fl ash memory. Over the past 

two decades, NAND fl ash memory has become one 

of the linchpins of the semiconductor market with 

revenues of approximately $21B in 2012 according 

to iSuppli. As in other semiconductor technologies, 

NAND fl ash evolution has been driven by density, 

performance and cost improvements. And as in 

planar CMOS logic, NAND fl ash technology has 

been progressively scaled to smaller feature sizes, 

becoming the process leader in driving the smallest 

line-widths in manufacturing as evidenced by the 

current 1x-nm (~19-nm) process node. Yet, despite 

plans to scale down to the 1y-nm (~15-nm) and 

possibly 1z-nm (~13-nm) nodes, the traditional 

planar fl oating gate NAND fl ash architecture is 

approaching the scaling limit, prompting the search 

for new device architectures.  Not to be upstaged 

by the planar to 3-D (FinFET) transition in logic 

devices, NAND fl ash has embarked on its own 3-D 

scaling program, whereby the stacking of bit cells 

allows continuous cost-per-bit scaling while relaxing 

the lateral feature size scaling.

RAVI KANJOLIA, Chief Technology Of-

fi cer,  SAFC Hitech

We are in an age where chemistry is 

center stage in the race to advance 

Moore’s Law and More Th an Moore. 

Th e continued drive towards smaller 

feature sizes, increased performance, 

and lower power consumption requires highly complex 

architectures using new materials and advanced process 

technologies. Th is is primarily true for processes in 

which physical vapor deposition (PVD) is being displaced 

by atomic layer deposition (ALD) and chemical vapor 

deposition (CVD). For example, materials are being 

A D V E R T I S E M E N T

Continued on page 40

www.solid-state.com

Solid State Technology

For over 50 years, Solid State 

Technology has been the 

leading independent media 

resource, covering:

Semiconductors

Advanced Packaging 

MEMS

Displays

LEDs

Request a FREE subscription 

to our magazine and 

e-Newsletters today at
www.solid-state.com/subscribe
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Website

Six e-Newsletters

www.abb.com/analytical

Minimize excursion 
events.
TALYS ASP310, low cost, high per-

formance wet bath monitor allow-

ing real-time end of-bath alerts 

and enabling eff ective bath dosing. 

It can quickly measure multiple 

chemistries at the same sample 

point.
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Back-end lithography system

Th e JetStep is a new 2X reduction stepper that has 

several advantages over the 1X approach, according 

to Rudolph, which acquired Azores last year.  System 

advantages include the largest printable fi eld-of-view,

programmable aperture blades and large on-tool reticle 

library, large depth-of-focus along 

with autofocus to accommo-

date 3D structures in ad-

vanced packaging, very large

working distance, and warped 

wafer handling (+/- 6mm). Th e 

system also feature program-

mable wafer edge protection, 

enabling a variable edge exclu-

sion zone of 0.5-5 mm. Th e system

also features a large (17mm) working distance between 

the lens and wafer, which helps avoid a common main-

tenance issue on 1X systems.  In addition, with its fl at

panel lithography heritage, the JetStep System incor-

porates Azores’ high precision grid motor stage. Th is 

provides a fl exible platform that can be readily scaled 

to changing substrate sizes and types in the advanced

packaging market. It can handle both standard and

reconstituted 300mm and 330mm wafers, all panel 

sizes and is 450mm capable. Rudolph Technologies,

Flanders, NJ. www.rudolphtech.com.

Stepper for LEDs, MEMS, power devices 

Canon USA, Inc. recently launched the FPA-3030i5+ 

i-line stepper, designed for the manufacturing of LEDs,

MEMS and power semiconductors. Th e FPA-3030 

platform is an upgrade to earlier Canon “FPA-3000 

platform” steppers.  Th e FPA-3030i5+ features an over-

hauled software structure and electrical control system 

that allow application of optional advanced hardware

(e.g., projection lens, wafer stage, and alignment

system) that is not compatible with traditional FPA-

3000 platform steppers. Th e FPA-3030i5+ is capable 

of providing imaging resolu-

tion below 0.35mm, while

maintaining overlay accuracy

of less than or equal to 40nm 

and throughput equal to or in 

excess of 104 wafers per hour.  

Canon USA, Lake Success, NY, 

www.usa.canon.com. 

Updated LED wafer 

inspection tool 

 KLA-Tencor says its new fourth-generation LED wafer

inspection system achieves greater fl exibility, increased

throughput, and improved effi  ciency for inspecting 

defects and performing 2D metrology in LED applica-

tions, as well as MEMS and semiconductor wafers (up

to 200mm). Th e ICOS WI-2280, built on the company’s

WI-22xx platform, supports handling of whole wafers

in carriers and diced 

wafers in hoop ring or

fi lm frame carriers, to

accommodate multiple 

media with minimal

equipment changeover.

An enhanced rule-based

binning defect classifi ca-

tion and recipe qualifi ca-

tion engine enable faster yield learning during produc-

tion ramps, and improved process control and process 

tool monitoring strategies. Highly fl exible advanced

optical modules with dedicated image processing enable 

high defect capture rate and recipe robustness against 

varying process background. A frontend-to-backend-of-

line connectivity analysis capability -- working in con-

junction with the company’s Candela LED unpatterned 

wafer inspection system and Klarity LED automated 

analysis and defect data management system -- deliv-

ers a single platform for defect source analysis. KLA- 

Tencor, Milpitas, CA, www.kla-tencor.com.

D
C

q
q
M

M
q

q
M

M
qM

Qmags
®THE WORLD’S NEWSSTAND

D
C

q
q
M

M
q

q
M

M
qM

Qmags
®THE WORLD’S NEWSSTAND

Previous Page | Contents  | Zoom in | Zoom out |    Refer a Friend | Search Issue | Next Page

Previous Page | Contents  | Zoom in | Zoom out |    Refer a Friend | Search Issue | Next Page

http://www.qmags.com/clickthrough.asp?url=www.solid-state.com&id=17882&adid=P39E4
http://www.qmags.com/clickthrough.asp?url=www.kla-tencor.com&id=17882&adid=P39E3
http://www.qmags.com/clickthrough.asp?url=www.rudolphtech.com&id=17882&adid=P39E2
http://www.qmags.com/clickthrough.asp?url=www.usa.canon.com&id=17882&adid=P39E1
http://www.qmags.com/SST/Referrals/refer_a_friend.asp
http://www.qmags.com/SST/Referrals/refer_a_friend.asp
http://www.qmags.com/clickthrough.asp?url=www.solid-state.com&id=17882&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.solid-state.com&id=17882&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=17882&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=17882&adid=logo


 40 JANUARY 2013  SOLID STATE TECHNOLOGY www.solid-state.com

TECHNICAL FORECAST

EXECUTIVE OFFICES
PennWell, 98 Spit Brook Rd, Nashua, NH 03062-5737

Tel: 603/891-0123

ADVERTISING

Marcella Hanson—
Ad Traffi c Manager

Justine Beauregard—
Marketing Communications Manager

ADVERTISING 
SALES OFFICES
Group Publisher
Susan Smith

98 Spit Brook Rd, 

Nashua, NH 03062-5737; 

Tel: 603/891-9447;

Fax: 603/891-9328;

e-mail: susans@pennwell.com

Sales Manager
Kerry Hoffman
98 Spit Brook Rd. 

Nashua, NH 03062-5737

Tel: 603/891-9118;

Fax: 603/891-9328;

e-mail: kerryh@pennwell.com

The ConFab 
Sabrina Straub
98 Spit Brook Rd. 

Nashua, NH 03062-5737 

Tel: 603/891-9118;

Fax: 603/891-9328;

e-mail: sabrinas@pennwell.com

Europe
Holger Gerisch 
Hauptstrasse 16,

D-82402 Seeshaupt, Germany;

Tel: 49/(0)8856-802022; 

Fax: 493(0)8856-8020231; 

e-mail: holgerg@pennwell.com

United Kingdom & Scandinavia
Kerry Hoffman
98 Spit Brook Rd. 

Nashua, NH 03062-5737

Tel: 603/891-9118;

Fax: 603/891-9328;

e-mail: kerryh@pennwell.com

Israel
Dan Aronovic
Allstar Media Inc., 

3/1 Hatavas St.,

Kadima, 60920, Israel

Tel / Fax: 972/9-899-5813

e-mail: aronovic@actcom.co.il

Japan
Masaki Mori
ICS Convention Design, Inc., 

Chiyoda Bldg.,

Sarugaku-cho 1-5-18,

Chiyoda-ku, Tokyo

101-8449, Japan

Tel: 3-3219-3641; 

Fax: 3-3219-3628; 

e-mail: mori-masaki@ics-inc.co.jp

Taiwan
Diana Wei 
Arco InfoComm, 4F-1, 

#5 Sec. 1 Pa-Te Rd. Taipei, 

Taiwan R.O.C. 100

Tel: 866/2-2396-5128

Ext. 270

e-mail: diana@arco.com.tw

China, Hong Kong
Adonis Mak
 ACT International, Unit B, 13/F, 

Por Yen Building, 478 Castle Peak Road, 

Cheung Sha Wan,

Kowloon, Hong Kong

Tel: 852/2-838-6298;

Fax: 852/2-838-2766;

e-mail: adonism@actintl.com.hk

List Rental 
Kelli Berry
1421 South Sheridan Rd.,

Tulsa, OK 74112; 

Tel: 918/831-9782;

Fax: 918/831-9758;

e-mail: kellib@pennwell.com

January 2013, Volume 56, Number 1 • Solid State Technology ©2013 (ISSN 0038-111X) Subscriptions: 
Domestic: one year: $258.00, two years: $413.00; one year Canada/Mexico: $360.00, two years: $573.00; one-year
international airmail: $434.00, two years: $691.00; Single copy price: $15.00 in the US, and $20.00 elsewhere. Digital dis-
tribution: $130.00. You will continue to receive your subscription free of charge. This fee is  only for air mail delivery. Address
correspondence regarding subscriptions (including change of address) to: Solid State  Technology,, PO Box 3425, Northbrook, IL
60065-9595, sst@omeda.com, ph 847-559-7500 (8 am – 5 pm, CST). 

The Advertiser’s Index is published as a service. The publisher does not assume any liability for errors or omissions.

ad  index

Advertiser                       Pg

ABB Analytical – Measurement Products ............................... 38, C4

Entegris Inc. .................................................................................... 24

Honeywell ........................................................................................11

Invensense, Inc. .............................................................................. 25

Julabo USA .................................................................................... 6, 7

Lasertec Corporation ...................................................................... 19

Mentor Graphics ............................................................................. 23

Solid State Equipment Corp. .......................................................C2, 1

TDI Power ................................................................................... 9, 21

developed to form high purity functional layers for 

applications in logic, memory, and interconnect areas,

all within given thermal budgets

JIM MELLO, Vice President, Sales and 

Marketing , Entrepix, Inc.

One of the biggest challenges for

the industry is that 80 percent of

the devices used for portable and

mobile applications are currently

manufactured on 200mm or

smaller wafers. How this plays out going forward 

could change who the dominant players will be and 

therefore could drive consolidation. As the communi-

cations market advances, design wins play a large role

in the uncertainty. Th e secondary equipment market 

provides ongoing opportunities throughout the entire

market, especially during periods of economic diffi  -

culty, and is extremely well positioned to capitalize on

the continued strength of the 200mm market.

ARDY JOHNSON, Vice President of

Marketing and Product Management, 

Rudolph Technologies, Inc.

Advanced packaging is in the early 

stages of a dynamic growth phase. 

Demand for equipment and related 

tools in the 3DIC and wafer-level 

packaging area is forecasted to grow from approxi-

mately $370 million in 2010 to over $2.5 billion by

2016. Advanced packaging requirements are driving 

the evolution of back end manufacturing to become

more similar to the front end where the need to tie 

the entire process together with eff ective process

control has long been established. 

Ideally, a photolithography solution for advanced

packaging begins with a reduction stepper that is

uniquely capable of meeting current and future 

requirements of advanced packaging processes:

greater depth of focus to handle the thicker resists

required by exaggerated wafer topography; fl exible 

automation and specialized handling for warped

wafers, reconstituted wafers, and large panels; on-the-

fl y focusing at every exposure to ensure maximum

image quality; and an on-board reticle library and fast-

change reticle wheel for increased productivity. �
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SEAN MARRIE is 

commercial manager 

at Swagelok 

Company, Solon, 

Ohio USA

New challenges for suppliers

Each system – and each component – will need to precisely match specifi -

cations to ensure proper alignment and installation in the end facility.

Th ese are occasions when a supplier’s resourcefulness can make 

the diff erence. Th e supplier can provide product information relating 

to compatibility issues and dimensions, as well as three-dimensional 

computer-aided design (CAD) drawings that can be plugged into standard 

design programs. It can also provide test reports and performance data. 

Th roughout the construction cycle, the supplier’s role and responsibility is 

to provide swift access to reliable information.

Further, how can the supplier extend this resourcefulness into the 

construction and execution phase? Can a knowledgeable expert be nearby 

and available if any further training is required or installation issues arise?

Th e relationship between supplier and construction fi rm is based fi rst 

and foremost on the quality and reliability of the product. Th is baseline 

requirement ensures dimensional accuracy and consistency, with adherence 

to Copy Exact Change 

Control (CECC) guidelines.

But in this era of 

rapid mobilization, the 

relationship is also based 

on the rapid exchange of 

reliable information. And the stakes are high. Any miscalculation in the 

design or bid can result in costly rework that jeopardizes the project.

Here are four additional supplier benefi ts that have proven especially 

important to construction fi rms in the current environment:

A global supply chain. With tool fabrication and line production 

taking place around the world, a supplier should be able to provide 

products and support whenever and wherever they’re needed. 

Training and safety. A comprehensive training program covers product 

selection, installation, proper equipment use, maintenance, and certifi -

cation protocols with on-site quality assurance companies. Such a program 

ensures quality standards and contributes to a company’s eff orts to reduce 

recordable injuries and hold down its Experience Modifi cation Rating (EMR).

Tight, consistent control. To facilitate easy set-up, installation, and 

welding, construction fi rms rely on suppliers who deliver products with 

tight, consistent dimensional and materials control.

Flexible product confi gurations. Construction fi rms may require 

discrete components or kits. Or, they may require engineered-to-order 

products, inventory management, or subassemblies, such as weldments 

or purge sticks, as well as plug-and-play component data for Turn Over 

Packages (TOPs). 

Th ese are all potential cost-saving options for the construction fi rm. �

Over the past 24 months, 

construction timelines for new wafer 

production facilities have contracted 

so much that construction fi rms 

are now required to move from bid 

package to on-site prep in as little as 

three weeks.

Naturally, this change is 

aff ecting industry suppliers. 

Construction fi rms are expecting 

their suppliers to back them in all 

aspects of preparing competitive 

bids under compressed timetables. 

And, further, they are expecting 

their suppliers to deliver on a 

promise for expedited product 

fulfi llment, testing, training, 

documentation, and/or fabrication.

From the supplier’s standpoint, 

this is the time to ask not just how 

do we deliver, but how can we do 

better? How can we leverage our 

strengths diff erently? How can we 

anticipate our customers’ needs 

or help to preempt any issues that 

could arise, given the abbreviated 

timelines?

For example, a construction 

fi rm may be required to transform 

a mix of many subassemblies into 

an integrated system. In turn, it 

may be required to connect this 

integrated system to other systems, 

which are being assembled by 

diff erent construction companies. 

Any miscalculation in the design

or bid can result in costly rework 

that jeopardizes the project.
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ABB Inc.

Analytical Measurements

Phone: +1 418-877-2944

1 800 858-3847 (North America)

Email: ftir@ca.abb.com

Reduce chemical usage and minimize excursion events.

Measurement made easy.

The new TALYS ASP310 analyzer fulfills the needs of equipment suppliers  

to semiconductor, solar and LED Fabs. This low cost, high performance wet  

bath monitor allows real-time end-of-bath alerts and enables effective bath  

dosing. The TALYS can quickly measure multiple chemistries at the same  

sample point. The performance of this analyzer permits equipment operators  

and engineers to reduce chemical usage and minimize excursion events with  

real time bath component predictions. Learn more at www.abb.com/analytical
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