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FEI’s Altura™ Series otfers the ultimate tools for sourcing detects or
inspecting process excursions on 200 mm wafers to reduce the time of
development and vield improvement cycles. By providing three
dimensional data, the Altura Series presents the most accurate picture

of your process for increased control.

Altura Series
DualBeam™ Systems for Defect Characterization,
Failure Analysis, and Process Monitoring

Accurate defect characterization
for reduced yield improvement
cycles

Rapid identification of process
excursions on thin films,
interlayer diefectrics, and copper
interconnects

Turnkey defect navigation with
files retrieved from optical and :
SEM detection and review tools ; Altwes 835

Analyze subsurface structures
made visible by FIB cross-
sectioning with enhanced etch
chemistries

Highest throughput cross section
cutting

“Slice and View” for high preci-
sion TEM and SEM cross sections

Cleanroom-compatible, high
reliability

The value of the third dimension of
data is illustrated in this FiB-created
cross section. The information reveals
that the origin of the defect is in the
silicon substrate.

FEI COMPANY"



lAItura Series

Delineation Etch™ provides the
necessary contrast between layers in
this FIB cross section, revealing
structural information.

High resolution SEM image of a cross-
sectioned copper via provides
important 3D information.

Using FIB to image copper film reveals
important grain structure that is not

visible in SEM images.

Altura Series

DualBeam Systems for Defect Characterization,
Failure Analysis, and Process Monitoring

As device geometries continue to
shrink, the need for high resolution
analytical capabilities increases.
Smaller defects need to be exam-
ined, and new processes and
materials require advancements in
characterization capabilities. FEI's
Altura Series of DualBeam tools
provides the analytical power
required to meet the process
support demands of today’s wafer
fabs.

FEI’s Altura Series offers the
ultimate systems for sourcing
defects or inspecting process
excursions on 200 mm wafers to
reduce the time of development
and yield improvement cycles.
Altura systems feature a high
accuracy stage, high resolution
SEM, and the most efficient FIB
milling capability available, all fully
integrated in a cleanroom-compat-
ible package to give you fast feed-
back on your process in or near the
fab. This combination of wafer
navigation, cross-section prepara-
tion, and data collection in a single
tool minimizes the risk of sample
loss or damage and improves the
quality of the data. The outcome is
thorough, fast, and accurate three-
dimensional defect characterization.

The Altura Series offers new
capabilities such as automation
software to control cross-sectioning
and imaging and prepare TEM
samples, as well as high throughput
ion milling, all designed to increase
productivity and provide rapid

feedback to the manufacturing
process.

Superb SEM Imaging for
Every Application
Determining the root cause of a
process problem requires clear,
accurate images. Altura’s advanced
electron optics offer a number of
imaging refinements—immersion-
lens ultra-high resolution imaging,
enhanced down-hole visibility, a
unique method of charge compen-
sation—all designed to provide top
quality images. Altura’s imaging
capabilities support design rules at
0.13 pm and beyond.

The Altura Series adeptly
handles samples that are subject to
charging, providing outstanding
image resolution at beam voltages
as low as 500 V. Or, use a mix of
secondary electron (SE) and
backscattered electron (BSE) signals
to eliminate charging artifacts. The
continuously variable mix of SE and

'BSE signals enhances subtle details

such as grain boundaries.

3D Analytical Capabilities
The high resolution SEM imaging
capabilities of the Altura Series is
complemented by Focused lon
Beam (FIB) milling, which takes you
below the surface to reveal buried
defects, process anomalies, and
device failures, all of which are
invisible to a conventional wafer
SEM. This third dimension enables
a comprehensive view of a process
problem and possible culprits.



- Altura Series

FEI-Navigator™

« Simple software-guided wafer
alignment

» Automatic wafer map generation

» Optimized alignment routine for
patterned and bare wafers

View of copper device, prior to milling
of TEM sample, shows alignment
fiducials and Pt protective layer.

Tilted view of TEM sample prepared by
AutoTEM Wizard software.

FEI-Navigator software translates defect locations from
data obtained on optical and SEM detection and review
tools so they can be characterized. When coupled with
Altura’s high accuracy stage, Navigator easily locates
the detected defects for characterization.

On-Target Navigation

The Altura Series offers the highest
accuracy 5-axis 200 mm stage
available. With accuracy of <1.5 um
across a 200 mm wafer, you can
confidently navigate directly to the
desired location. Qur software
automatically adjusts focus with
changes in sample working dis-

tance.

Full-Featured Defect
Characterization
From defect navigation to imaging,
cross-sectioning, and materials
analysis, the Altura Series has an
array of features designed to make
defect characterization more
accurate and productive.
[ntegrated BSE detection
allows you to relate image contrast
to average atomic number, making
it easy to differentiate metallic
contamination from oxide or
arganic contamination, particularly
on bare wafers. An EDS package is
an option for providing more

detailed compositional analysis.

Automation Adds Efficiency
Altura systems take advantage of
numerous automated routines
developed for FEI’s xP software
interface. Scripts automate routine
processes and procedures to
increase the accuracy of the infor-
mation collected and enhance
productivity.

Our AutoTEM™ Wizard
software permits unattended
preparation of multiple TEM
specimens easily and reliably. It can
be configured to prepare samples on
either standard TEM grids or for in
situ extraction. The in situ extraction
process does not require dicing the
wafer or mechanical polishing.
Automated TEM sample preparation
is faster, more precise, and more
accurate than mechanical methods.

Optimized Beam Chemistries
The Altura Series’ high-speed beam
chemistry implementation utilizes
multiple retractable needles for
safety and ease of application.

Available beam chemistries are



ﬂtura Series

Altura 830 and 835

Altura 865

Altura Systems for Structural Diagnostics

Electron source
[on source
Beam voltage

FIB current range

Image resolution

Schottky emitter, 12-month lifetime

Gallium liquid metal, 1500 hours guaranteed

SEM: 200 V - 30 kV; FIB: 5kV - 30 kV

Standard ion column: 1 pA - 11.5 nA

Magnum™ ion column: 1pA - 20 nA

SEM: 3 nm (1 kV - 30 kV); FIB: 7 nm (S nm achievable)

Stage
Tilt: -5° to +60°

Systems

5-axis motorized (tilt eucentric); XY: 200 x 200 mm

Altura 830: DualBeam with standard ion column

Altura 835: DualBeam with Magnum™ ion column
Altura 865: DualBeam with Magnum™ ion column and

cassette-to-cassette wafer handling

Altura 865

conductor and insulator deposition
materials, as well as a range of
enhanced etch gases. These gases
significantly extend the capabilities
of the system, allowing localized
deprocessing and in situ delineation
of cross-section faces. In particular,
Delineation Etch reveals oxide and
other layers within a cross section,
eliminating the need to use wet
chemical etches outside the system
before acquiring the final SEM image.

Flexibility to Address a
Variety of Applications
Many customers also choose to use
the Altura systems for tasks such as
failure analysis, metal grains
analysis, and measurement of

critical dimensions.

Complete Life Cycle Support
from The Structural Process
Management Company™

The customer is our number one
focus at FEI. Your investment in the

Altura Series is fully supported by
the industry leader in Structural
Process Management. Our global
network of applications experts and
service personnel is ready to assist,
and we are continually working to
add value to your purchase through
an aggressive program of product
enhancements, software upgrades,
and training—all to assure that your
Altura systems will support your
process management needs for years
to come.

o-FE] COMPANY"

12-01011

World Headquarters

7451 NW Evergreen Parkway « Hillsboro, Oregon 97124-5830 USA

Phone (503) 640-7500 « Fax (503) 640-7509
Email semisales@feico.com
http://www.feic.com

©2000. We are constantly improving our products so all specifications are subject to change without notice. The FEt

logo, The Structural Process Management Company, Altura, Deli

Etch, Dt FEN-Navig and

AutoFIB and AutoTEM are trademarks of FEt Company. Windows is a trademark of Microsoft Corp.



'product data sheet

The small sample Strata™ DB 235 is the newest member of FEI's
renowned family of FIB/SEM DualBeam™ tools. It delivers high quality
3D analytical data, accelerating time to market of sub-0.13 micron

processes, including copper dual damascene, low-k dielectric, chemi-
cal mechanical polishing, and high-aspect ratio structures.

Strata DB 235
Fast, Accurate 3D Structural Diagnostics

Rapidly characterize process and
defect excursions using FEI’s
DualBeam advantage

Speed your “time to answer” by
performing material and defect
analysis on a single tool that
delivers high-resolution images
and compositional data

Automated TEM sample prepara-
tion allows process control of
shrinking device geometries

Partner with FEI’s Tecnai Series
TEMs for a turnkey solution for
thin film analysis at the A level

Reduce operator training time
with microscope control under
the familiar Windows™ user
interface

SEM image of a “delineated” FiB cross
section through mulitiple layers of a
copper integrated circuit.

8 FEl COMPANY"




AutoTEM™ Wizard guides the setup
process for automatically preparing
thin samples for direct analysis in the
TEM.

Strata DB 235 FIB/SEM

Fast, Accurate 3D Structural Diagnostics

SEM and FIB work together at a single
point to give superior results without
compromise.

As device geometries continue to
shrink, the need for high-resolution
analytical capabilities increases.
Smaller defects need to be exam-
ined, and new processes and
materials require characterization.
To meet these demands, FEI has
introduced the Strata DB 235. The
newest member of FEI's renowned
family of FIB/SEM DualBeam, it
excels in the preparation of sub-
100 nm, site-specific samples for
TEM analysis. Its precision FIB
milling, high-resolution imaging,
and gas chemistries provide the
power and flexibility for full 3D
structural analysis and characteriza-
tion of sub-0.13 micron processes,
including copper dual damascene,
low-k dielectric, chemical mechani-
cal polishing, and high-aspect ratio
structures.

Why are 3D Structural
Diagnostics important? Tools that
provide 2D data have too many
tradeoffs for current technology
challenges. Only DualBeam can
analyze multiple specific sites on a
single die from any orientation. FEI
DualBeam tools provide tremen-
dous value by expediting root-
cause analysis.

DualBeam: The Ultimate in
Analysis

FEI's DualBeam principle is simple,
yet powerful: defects and process
excursions are located, cross-
sectioned, imaged, and analyzed all
in a single tool. By combining the

sample preparation and data
collection into a single tool, the risk
of sample loss or damage is mini-
mized and quality of data acquired
is improved. The outcome is fast
and accurate time-to-results with
the correct answer the first time.
The DualBeam has moved from a
tool simply desired by semiconduc-
tor lab managers to one that is
indispensable.

The Strata DB 235 offers high-
resolution SEM imaging, high-
throughput FIB milling, and
automation capabilities in a fuily
integrated compact package. Add
beam chemistries, automated TEM
sample preparation, X-ray analysis
or other options and you will have
the ultimate analysis tool custom-
ized for your specific needs.

High Throughput Cross

Section Analysis

The Strata DB 235 is a high-end FIB
sample preparation system, using
FET’s outstanding Magnum™ ion
column, maximizing cutting
precision to produce results of
superior quality in the minimum of
time. The high-resolution electron
beam enables you to view the cross
section at any stage of the milling
process to ensure that the precise
information required is obtained.
This “slice and view” technique is
key to getting accurate and timely
analysis data.



lStrata DB 235

* FIB plus SEM and TEM sample
preparation in one tool

« Windows NT®-based user inter-
face comman to FEI's FIB and
wafer DualBeam products

« Flexible sample handling for
wafer pieces, packaged parts, and
TEM grids

* Small SEM-sized footprint, high
reliability

Delineation Etch™ is essential for Structural Diagnostics.
This in situ etch process reveals oxide and other layers within
a cross section. Delineation Etch can be used for localized
deprocessing (left) or oxide layer delineation (above).

“Lift-out” TEM sample before it is cut
free from the substrate. This FIB image
also shows the grain structure of the
copper interconnects both on the
surface and in the cross section.

Tecnai STEM image of FIB-prepared
sample. Preparing TEM samples with FIB
gives you increased accuracy to analyze
specific transitor locations.

TEM Sample Preparation

For TEM preparation on small
samples, the Strata DB 235 is ideal.
As feature size shrinks, making large
numbers of TEM samples is a
necessity for process development,
process monitoring, and defect
characterization. To support this
need, the Strata DB 235 can be
configured to automatically prepare
multiple samples in a single session.

For the thinnest samples, the
slice and view capability of the
DualBeam can be used to obtain the
thinnest possible sample without
destroying the target area. In
addition, low-kV milling with the
ion beam can be used to improve
the sample quality.

AutoTEM Wizard Software

FEI’s AutoTEM Wizard software
allows the automated preparation
of both “lift-out” and “pre-
thinned” TEM samples. Setting up
multiple samples is simple.
AutoTEM Wizard prompts the user
for the sample location and key

parameters at each site. After this
setup phase, multiple samples can
then be prepared unattended in a
single session. User or automatic
tinal thinning are both possible.

Automation reduces the
operator time per sample and allows
the system to be used off-shift, with
multiple samples being prepared.
Automation also leads to greater
sample consistency and reduces
user training requirements.

Beam Chemistry

The Strata DB 235 offers a variety of
beam chemistries to support the
range of applications for this tool.
Available beam chemistries are
conductor and insulator deposition
materials, as well as a number of
enhanced etch gases. These gases
significantly extend the capabilities
of the system, allowing localized
deprocessing and in situ delineation
of cross-section faces. In particular,
Delineation Etch reveals oxide and
other layers within a cross section,

eliminating the need to use wet



. Strata DB 235

Specifications

Electron source Schottky emitter, 12-month lifetime

Ion source
Beam voltage

Gallium liquid metal, 1500 hours guaranteed
SEM: 200 V - 30 kV; FIB: SkV - 30kV

SEM: 3 nm (1 kV - 30 kV); FIB: 7 nm (5 nm achievable)
S-axis motorized (tilt eucentric); XY: 50 x 50 mm; Z: 25 mm;

FIB current Range from 1 pA - 20 nA
Resolution
Stage

Tilt: -12° to +60°
Samples

System options

Wafer pieces, packaged parts, and TEM grids
EDX analysis, beam chemistries, AutoFIB™ automation

software, AutoTEM™ Wizard software, CAD navigation,

optical microscope

The Strata series of Structural Diagnostics tools for semiconductor defect
characterization, materials characterization, and process development also includes
the Strata FIB 200TEM and Strata FIB 200xP. Strata series tools are designed for small

samples, packaged parts, and TEM samples.

scale in mm

Compact SEM-like footprint makes
Strata DB 235 ideal for any laboratory.

Tecnai F20 TEM from FEl Company
partners with Strata Series for increased
analytical capability.

chemical etches outside the system
before acquiring the final SEM
image.

EDX Analysis

Once the defect is located and its
morphology captured via high-
resolution imaging, its composition
is next investigated. The Strata DB
23S can be configured with X-ray
analysis (EDX) capability, which
provides chemical composition
analysis on bulk or thin samples.
EDX analysis on bulk samples
suffers from the huge excitation

volume, limiting the spatial
resolution to 500 nm at best.
Smaller dimensions and defects are
driving the need for analytical
techniques with better spatial
resolution. Thus, the Strata DB 235,
besides making conventional cross
sections, can also prepare a thin'
TEM-like section. With such a thin
sample, greatly improved EDX
resolution can be obtained.

Complete Life Cycle Support

The customer is our number one
focus at FEL. Your investment in the

Strata Series is fully supported by
the industry leader in Structural
Process Management™. Our global
network of applications experts and
service personnel is ready to assist,
and we are continually working to
add value to your puxchas;e through
an aggressive program of product
enhancements, software upgrades,
and training—all to assure that your
Strata systems will support your
process management needs for years

to come.

-FEl COMPANY"
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Understanding decreasing
dimensions

o}

Superb HR TEM imaging with high
contrast, high stability and high
reproducibility.

Fully-integrated HR STEM with no
compromise to other modes of

operation

Excellent stability of focus, high ten-
sion, energy spread, spot, alignment

and specimen stage

High performance and reliable FEG
technology

Ease of operation
Faster time to data

Remote control from adjacent room;
remote viewing during data
acquisition

Complete recall, including apertures,
of optimised settings for all operation

modes
Total system support

Windows 2000 operating system

Next generation “All In One” Tecnai G2

concept

Tecnai G? F20 U-TWIN STEM
Combining HR TEM with HR
STEM, EELS and EDX analysis

Modern society is changing at an increasingly rapid
pace. As a professional, or researcher, this forces you to
generate information ever faster. The challenges you
face today in your work form the basis of our society’s
future. To address these challenges, you need top quali-
ty results; results that can only be generated by top
quality taols. FEl is The Structural Process Management
Company™, with a mission to help you better under-
stand the advanced materials that surround us and the
processes that create them. Faster time to data, shorter
research and development cycles, enhanced yields,
lower costs and increased return on investment are just
some of the benefits you will derive from Structural
Pracess Management™. At the core of FEI's proven and
comprehensive suite of solutions is our powerful combi-
nation of (S)TEM, FIB and SEM tools, designed specifi-
cally to meet the stringent demands of today’s
Materials Research and Physical Characterisation

laboratories.

FEI now offers you a unique opportunity to study struc-
tural and chemical information down to atomic level.
The new Tecnai G* F20 U-TWIN STEM is optimised for
complete materials characterisation by combining HR
TEM with HR STEM and advanced spectrum imaging in
EELS and EDX. It combines excellent high-resolution
performance with ease of operation in all TEM modes.
The user interface has been designed in such a way that
you don't need a high degree of technical knowledge in
order to obtain high quality results. FEl's industry-lead-
ing DualBeam™ systems have revolutionized sampie
preparation for TEM analysis. High-quality samples can
be extracted from very specific sites of the sample at a
much faster rate. In order to exploit the samples down
to atomic level, the Tecnai G* F20 U-TWIN STEM is the
ideal solution: no other tool will give you all your high-

resolution results faster than our new Tecnai G

#-FEl COMPANY
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It is clear that one must combine atomic resolution

imaging with atomic level chemical and crystallograph-
ic analysis. It is essential to have such a complete set of
data (chemical, physical, structural) to fully understand
details fundamental to materials design, materials
research and (industrial) process development.

The Tecnai G? F20 U-TWIN STEM combines the ulti-
mate performance in TEM imaging with a powerful HR-
STEM function, which is considered to be the ideal,
high-contrast imaging mode needed to produce refer-
ence images for chemical analysis by EELS or EDS. The
basis is the "All In One" concept, which delivers high
performance in HR-TEM, HR-STEM, EFTEM, EDS and
EELS analysis all within one instrument.

FEI — Tecnai G2 "All In One": delivering HR
TEM, HR STEM, embedded EFTEM, EDS and
EELS analysis in one system

Core technologies

The microscope incorporates well-proven advanced

technologies such as: a high-stability Schottky field
emission source, which gives an ultra-high brightness, a

Properties and characteristics of low energy spread (< 0.7 eV at useable extraction volt-
materials are, for a large part, deter- ages) and very small probe sizes (< 0.2 nm); a superb
mined by their sub nanometer struc- high voltage stability of less than 4 eV/hour; a low Cs
tures. Grain boundaries, for example, objective lens for very high resolution in TEM (0.19
determine the strength of ceramics nm) and STEM (0.14); a CompuStage for accurate speci-
and metals. The morphology and men control. It also uses state-of-the art computer and
chemistry of gate-oxides determine data transfer technologies (Windows 2000 and Fire

the speed of semi-conductor devices. Wire).

And surface condition of particles

determine the quality of catalysts. Ease of operation

Such interfaces have to be charac- The Tecnai G F20 U-TWIN STEM is equipped with the
terised for atomic roughness, sub- most advanced operating system. It runs under
nanometer chemical distributions Windows 2000 and is built on the new generation of
and even electronic bonding states. Tecnai G*. It not only allows easy system set-up and
The characterisation of physical and data acquisition, but also ease of control & manage-
chemical defects is paramount to the ment of the data produced. The task-oriented user inter-
determination of the nature of the face allows automatic recall of all optimised operating
material. conditions, including lens settings, Field Emission Gun

settings, alignments, detector configurations and even
apertures. This enables fast and reproducible data acqui-
sition from even the most challenging of samples.



Reconstructed phase of a triple High-resolution ADF STEM image
junction in BaT'|03’ revealing of a triple-junction in Au poly-
the atomic structure at the crystal, Numerous voids occur at
interfaces. defects at the interface.

Image courtesy of C.L. jia & A. Sample courtesy of Dr. T. Radetic,
Thust, Forschungszentrum Jidich, U. Dahmen and C. Kisietowski,
Germany NCEM Berkeley, USA

True "All In One"

Like all members of the Tecnai family, the microscope,
as well as detector systems ~ including STEM, TV cam-
eras, EELS and EDX detectors, are embedded into one
single system. The powerful Tecnai Imaging and
Analysis Software allows you to correlate all the data
from all the above-mentioned structural imaging and
chemical analysis operating modes. The new Tecnai G*
user interface is designed to attain High-Resolution in
imaging and analysis in all operation modes with the
emphasis on ease of operation. Tecnai G* makes
microscopy easier than ever.

Advanced Spectrum Imaging on a Tecnai G Only a few intuitive
controls on the Tecnai G? interface are needed to produce high quali-
ty resuits.

The example shows a HR STEM ADF image of thin gate oxide along

PRODUCT DATA O

High-angle Annular Dark Field
STEM image of heavy element
particles in a giass. Many of the
smaller 1-2 nm particles are easily
resolved.

Sample courtesy of johnson Matthey
Technology Centre, Reading, UK

Remote functionality as standard

Of course, such an ideal microscope deserves an ideal
room. To minimise the influence for the operator on
the final data, remote operation from an anti-chamber
is incorporated in the system. The remote operation
capabilities make it possible to design the instrument
room much more adequately to obtain the optimal
results. It also allows remote viewing of the Tecnai G*
F20 U-TWIN STEM. Together with its multi-user set-up,
this makes the Tecnai ideal for teaching purposes.

The Tecnai G? is ready for you today to solve the prob-
lems of the future. Your system will grow with the
requirements on advanced (S)TEM, as FEI is committed
to investing in additional features to make the system
even more powerful. FEI will be there working with you
to find ideal solutions for tomorrow’s challenges.

with an O-EELS spectrum profile. The fine structure in the oxyg
signal changes, indicating efectronic variations of the oxygen.
Collaborative wark between E. Principe (AMAT), C.Kisielowski (NCEM,
Berkeley) and FE/
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Essential specifications Imaging - Specimen recall reproducibility:
- Patented U-TWIN obijective lens < 0.1 um (x, y) and < 0.1° (« tilt)
Point resolution (nm) 0.19 - Unsurpassed information limit - Drift < 0.5 nm/minute
Information limit (nm) < 0.12 (£0.12 nm)
HR STEM resolution (nm) 0.14 - Coma-free alignment for high-reso- Vacuum
Cs objective (mm) 0.52 lution objective-lens centring - Fully interlocked differentially oil-
Cc objective (mm) 1 - Magnification reproducible free pumped column with turbo
Focal length (mm) 2.2 within 1.5 % molecular pump, pre-pumping col-
Maximum eucentric tilt + 24° - Magnification range (EF)TEM: umn, gun and specimen airlock
60x - 1 Mx - Ultra-high vacuum for contamina-
Electron source - Embedded CCD/Energy filter tion-free observation and analysis
- Schottky Field emitter with high - 150 /s lon Getter Pump on speci-
maximum beam current (>100 nA) STEM men area
- High probe current (>0.6 nA in a - Fully embedded digital scan system - Liner tubes pumped by additional
1 nm spot) - Bright Field and Annular Dark Field Ion Getter Pump
- Small energy spread (0.7 eV or less) mode - Vacuum levels: specimen chamber
- Spot drift <1 nm/minute - Ultra-high resolution STEM HAADF 2.7 x 10* Pa; gun 3 x 10”7 Pa
- High stability and long life detector - Plate camera exchange without
- Magnification range 200x - 100MX switching off High Tension and
- Ultra-high resolution of 0.14 nm Emitter
Micro-analysis Operation
- Embedded EDX and EELS spectrum - Advanced operating system: new
imaging Tecnai G* series
- Small probes (< 0.2 nm) - Operating under industry standard
- Excellent EDX in-hole performance Windows 2000
- Remote operation and remote assis-
Specimen stage tance from second work station
. - Fully computer-controlled, eucen- standard
tric side-entry, high stability - Ready for dual monitor support
CompuStage - Ready for automatic data acquisi-
- Maximized tilts forany X, Y, Z, &, B tion in advanced operating modes
combination

- X, Y movement 2 mm, specimen

size 3 mm
o REMOTE CHAMBER Ao 1 e
g o
FEl Company
J World Headquarters and [} 9 [/}
" North American Sales & o
Floorplan 7451 NW Evergreen Parkway ~ L
Hilisboro, OR 97124-5830 European Sales . .
Tek: +1 503 640 7500 Tel: +31 40 27 66 768 = \C’
Fax: +1 503 844 2615 Fax: +31 40 27 66 786 <°(€ Oq&
Crron
e-mail: sales@feico.com Asia-Pacific Sales
www.feicompany.com Tet: +65 351 7671

Fax: +65 354 0644
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High qualitv parts and
sub-assemblies for the
semiconductor, aerospace
and microelectronics

industries.

yonousddon anbiun

fabrication

.4 Wolle Fngmeenng Inc



A Unique Approach to Custom Design and Manufacturing

Walfe Engineerings reputasion

for excellence is based on the

Kinds /. /,

J ¢4

our customer’s needs and
meeting them. Painstaking
attention to detail, quick
response, and technology

expertise are integral to

QUT SUCCESS.

Wolfe Engincering is an established
leader in the design and fabrication
of high quality precision parts and
sub-assemblies for the micro-
electronics and aerospace industries.
Since 1992, we have successfully
partnered with major corporations
by providing our own unique
brand of customized manufacturing,
engineering support and leading
edge technologies.

We offer a broad range of services,
including:

* Turnkey parts manufacturing

in accordance with clienc
specifications

« Customized engineering and
fabricadion for sub-assemblies
and retrofits

* Rush assembly, overnight service

+ Core competencies in high purity
clean room manufacturing

« Test, inspection and quality
assurance

Wolfe Engineering at a Giance
Wolfe Engineering was established in

direct respanse to the need for a

supplier thac could offer premium
quality turnkey manufacturing while
meeting aggressive deliverable
deadlines. Technology companies
soon recognized the cost benefits
associated with outsourcing
specialized fabricarion projects—and
Wolfe Engineering answered chat
challenge. Our unique portfolio of
services allows customers to achieve
significant reductions in overhead and
dramarically fower operations costs.
Today, Wolfe Engineering’s ability to
meet stringent puricy and technology
requirements has made it the supplier
of choice for industry leaders nation-
wide. With over 20,000 square feet
of manufacturing area, two clean
rooms for high purity assembly and
24-hour support, we're ready to meet
a broad range of fabrication demands.
Our dedicated manufacturing areas
include automated orbital welding,
tube bending, hot D.1. water and

ultrasonic parts cleaning, electro-



polishing/passivation, parts assembly,
and manual welding.
Uncompromised Quaiity and
Unparaileled Service

With a view towards providing
full-service to our dients throughout
the semiconductor, electronics, and
acrospace industries, Wolfe Engineering
has focused on the development of a
strategic infrastructure capable of
handling complex projects
quickly—without compromising
quality. Our goal is to maximize the
fabrication flow while maintaining
strict documentation standards and
on-time delivery.

Engineering, Fahrication
and Assembly

As technology complexity has
increased, so have the demands on
manufacruring. This has proven
especially true for the semiconducror
industry where IC production has

kept pace with reduced device

geometries and strict guidelines

for contamination control. As 1

key supplier to this industry,

Wolfe Engincering has achieved
unmatched success due to our
continued commitment to pure
manufacturing standards and an
intrinsic understanding of clean
room requirements.

Our products and services include,
but are nor limired to, the following:

¢ Orbital welding in a
Class 100 clean room

* Precision tube bending
» Manual welding

« High purity process gas boxes
and delivery systems

* Air/nitrogen distribution panels
* Liquid delivery systems

* Electro-mechanical assemblies
* Pneumaric assemblies

* State-of-the-art electropolishing

« Parts fabrication and assembly

Our capabilities are truly

comprehensive. From
integraved sub-assembly
design und manufacrure ‘o
customized high-purity part
Jabrication and assembly,
Wolfe Engineering offirs a
supertor level of service you

simply can'’t find elsewhere.

Wolle Fngmeering Inc




' Gas Delivery Assemblies

The solutions

to your most
difficult fabrication
challenges are at

Wolfe Engineering

today.

Wolfe Engincering offers turnkey, pro-

duction-proven assembly and design for
gas delivery sub-systems for the semicon-
ductor industry, including gas panels,
manifolds and “gas sticks”. Our assem-
blies are manufactured to meet the
highest purity standards and to perform
according to custom or standard applica-
tions. We feature 24-hour service for
high or low volume fabrication, with an
emphasis on quality, speed, and reliability.
Gas and Chemical Defivery
Panels and Manifolds
+ Gas delivery systems for toxic, fam-
mable, corrosive, and inert gases
* Ultra-clean design urilizing the larest
in gas delivery technology for
improved process results, increased

uptime, and improved safety

* Replacement pancls for all leading
brands of gas cabinets, available in
manual and automated configurations

* Automarted configuratons include
prneumatically actuared valves and
pressure switches

« Considerably less expensive than
OEM gas delivery systems

» Custom designed panels for applica-
tions such as TCS chemical delivery
(pictured above)

* Modular design and standard “off-che-
shelf” components for optimized cost
control of parts invenrory

Gas Stidks

* Configurations available for all appli-
cations—toxic, lammable,
corrosive, and inert gases

*  All sticks fully tested and certified

* Quick delivery of custom configura-
dons for special applications

« Standard “off-che-shelf"components

Wolt Fnprreeng

Wolfe Engineering, Inc. Austin Office
546 Divisien Sireer,
Cumpbell, CA 95008
Phene: 408-379-8580

Austin, Texas 78741
Phene: 512-385-8996
Fax: 408-379-8583 Feec 512-385-2080

rales@weife-engincering. com

3019 Alvin Devane Blvd.. Ste. 230



Value-Added Outsourcing

Engineering, Design, and Assembly

Austin, Texas, we're strategically located
to streamline your fabrication process.
Contact our nearest office to learn more
about how Whlfe Engineering can become
a valued resource for your company.

* Clean room electro-mechanical
assembly and cesting based on your
requirements
- Class 10
- Class 100
- Class 1000

* In-house lean line manufacruring

* Doint of use customer re-stocking

The solutions | Wolfe Engincering provides a unique
combination of outsourcing services to * Non-destrucrive testing
to your most the microelectronics, semiconductor and - Pressure and vacuum
aerospace industries throughout the - Electrical
dlfﬁCU.lt fabrlC ation * United States. From pneumatic sub- - Seatic bench rest

systems to ultra-clean mechanical and ¢ Pneumatic, mechanical, and electrical

Challenges are at electrical assemblies, Wolife Engineering assemblies

* In b ing, weldi
offers rechnology manufacturers signifi- In-house rube bending, welding and

Wolfe Engineering ultrasonic parts cleaning

cant cost-saving alternarives for improved
.. . . * Rush assembly, overnight service,

productivity and cycle rime reduction.
tOdaY‘ 24-hour support
With offices in San Jose, California and

- 0l g

Walfe Engineering, Inc. Austin Office

546 Division Sireet, 3019 Alvin Devane Blwd.. Ste. 230
Campbell, CA 95008 Austin, Texas 78741

Phone: 408-379-8580 [Phene: 512-385-8996

Fax: 408-379-8583 Fax: 512-385-2080

sales@ufé-cngincering.com




