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SCl is a world leader in providing high resolution thin-film metrology systems amgsena
software products to leading companies in the semiconductor, optoelectronics, dg& stora
display, MEMS, and optical coating industries. SCI offers metrology systerttari-film
material characterization, with models that range from table-top systetable for R&D to fully
automated, standalone production tools, and software products for thin-film analysis gnd desi
SCl is a privately held company headquartered in Carlsbad, California, with a gltbailknef
sales, service, and support offices strategically located in the United Kinggomay, Taiwan,
Singapore, Korea, and Japan.
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Company History(2A & Ji 5)

In 1993 SCI was founded to provide software products for thin-film analysis and design to the
research and development community and the optical coating industry. SCl's FihaiiViz
software was introduced the same year.

In 1996, FilmWizard" was recognized as the leading software package for thin film analysis
and design.

In 1998, SCI expanded into the wafer metrology business and introduced the Fifnfifiek
of thin-film metrology systems based on the reflection of broadband light.

In 1999, SCI developed and patented multi-angle differential power spectral density
technology and introduced the FilmT¥000, a metrology system with a resolution 100 times
better than existing tools. The FilmT&000 quickly became the standard film metrology tool
used in the production of integrated optical components for the optical telecommunications
industry.

In 2000, the first fully automated, robotic FilmTekTM 4000 was installed. The FilniVlekT
4000 quickly became the standard film metrology tool used in the production of integrateld optica
components for the optical telecommunications industry.

In 2002, FilmTekTM instruments were improved with the capability of measuring down to
190 nm with small spot sizes (<50um).

In early 2003, SCI developed multi-angle differential polarimetry technology aoduaed
the FilmTeK™ 4000EM-DUV, a metrology system which is far more sensitive to changes in very
thin films, particularly films within multi-layer stacks, than existingtrology tools that rely on
conventional ellipsometry or reflectometry techniques.

In July 2004, the first FilmTek 4000EM-DUV was shipped for the measurement of the most
advanced 300mm Semiconductor films.

Currently SCI has an installed base of about 550 software packages and over 140 FilmTekTM
instruments.

SCI continues to innovate and develop new technologies to provide the highest-resolution
metrology tools available for our customers in the semiconductor, optoelectronicstpdade,
display, MEMS, and optical coating industries.
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SCI CUSTOMERS(SCI & P 51%):
The semiconductor industry¥54&TJr: R&D for wafers sizes up to 8"
- Intel EEIHF/RAH
- ST Microelectronics &3 S 4k A 7]
- Infineon FEEI CE/RAH

- Samsung semiconductolsE=E¥S&kAH

The University and R&D KZEHBFFBx:

- Integrated Manufacturing Technologies Institute,Canada

- IR AR B i AR 2 B
- Department of Chemistry,University of Oulu, Finland 3§ 2 & K%

- Department of Electrical and Communications Engineering,HelsinklUniversity of
Technology 2% Z#f /R FHEE T K%

- Lucent 30 & A L) EEHBHRIE AT,

- MicroChem Corp., Newton MA

The display industry: for large panels (370mm x 470mm panels)

- ERSO in Taiwan

- Ness Display (Korean).BiE NESS

- Samsung (Korean) & EH

- Symmorphix, Inc(USA) £H

- more than 40 FilmTek systems to a major Japanese display comparfy 4
And so on
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SCI Metrology Products@@ &= &)

FilmTek™ spectrophotometry-based metrology systems from Scientific Cioigpput
International (SCI) have long set the standards for characterization of then filow — our
FilmTek™ 4000 Series "raises the bar" by delivering 100 times the resolution of the best
non-contact method, and 10 times the resolution of the best prism coupler contact syssetns. |
result of our patented DPSD™ (Differential Power Spectral Density) technigud it's the latest
example of how SCIl is leading the thin film metrology field by raising perfoce#o a new
level — while offering systems that are truly affordable for virtually eeglication.

Widest Film Thickness, Layer & Spectral RangedB R HIEEE, £2, BERIGIETEE)

FilmTek™ metrology systems come in a variety of configurations, and depending on the
model can measure reflection, reflection and transmission, multiple angleticef] spectroscopic
ellipsometry, and polarimetry data. FilmTek™ systems provide peak performmancedry-thin
to very-thick films (up to 250 microns). It's achieved by high wavelength resolutioratstec
combined with low cone angle optical design and apertures to limit measurement spot
size. Depending on the films involved, FilmTek™ systems can characterize updo fift
layers. And they all offer a wavelength measurement range from 190 to 1700 nm using our
proprietary dispersion model.

Easy-to-Use Computer Powedg {8 FH B+ B WL Th EE)

Our complete, turn-key systems are designed for simple, efficient, troublptfsl-button
operation. The powerful software was designed to put measurements and answefkust a
away. And to help characterize and control deposition processes, it includes sucltieabil
2D and 3D contour and surface graphic plotting, a customizable database interface, hititithe a
to be controlled by a host computer. Versatile, flexible, reliable standard and ¢tilstdrak ™
systems are available in a variety of configurations — from manual table top ntodalty
automated systems with robotic cassette transfer and pattern recogniticare ddsigned for
optimum accuracy and repeatability. They're easy to calibrate and operade with features
like our unique optical design with no moving parts, they deliver long-lasting, reliahib|erfree
performance.
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Affordable Systems for Virtually Every Budget (4t ¥ Lbrh B —MER SHNBEE)

A variety of configurations are offered in the standard FilmTek™ family. SGIldevelops
customized models to meet special needs. And they're all priced to fit most budgets

. FilmTek™ 1000is the most affordable system for measuring reflection at normal
incidence in the visible to NIR 5 il 2 ] WG S 23T 21 41)

«  FilmTek™ 1500adds transmission mode measurements to refle¢tiof Il i, [ i
BN T g S I )

- FilmTek™ 2000augments those capabilities to encompass surface roughness and
reflection at normal incidence from deep UV to NIRES I 1 22 [PHTRE B -5 R4 4L 4
BT LA )

«  FilmTek™ 2000M-DUVhas a small measurement spot size (5 pm) and measures
optical properties from 190-1700 nifab )t /i ELAE 5 pm P& AD'E 2= PEREN 7 190-1700
nm)

«  FilmTek™ 3000 / 3000Mneasures transmission and reflection of films deposited on
transparent substrates. It's ideally suited for measuring the thickness aaticgpistants
of very thin absorbing films. The FilmTek™ 3000M has a small spot size (40 um) and
can be equipped with a large custom stage for flat panel display applicagidiss] i<t
A FR) 25 S 0 S A )

. FilmTek™ 2000SEs an affordable spectroscopic ellipsometer that measures from the
deep UV to NIR (PR A1 213 21 AN & 1R G A i £3)

. FilmTek™ 4000s our most advanced model for thick-film applications. It
incorporates multiple detectors positioned at different angles of incidence — plus our
patented multi-angle Differential Power Spectral Density analypehility — to
accurately measure the index of refraction with a resolution of 0.00002. That's 100 times
the performance of the best non-contact method, 10 times that of the best prism coupler
contact systems. The FilmTek™ 4000 can measure birefringence of anisotropic
materials. With its hot plate option, it can characterize the index of iefrastd thermal
expansion of a film as a function of temperature. And its spectroscopic ellipsomete
option allows measurement of very thin films. A prime application for this syistem
measuring the index of refraction and thickness of planar waveguide (filris £ 27> 7
#.0.00002, Wi 2 1) S PEA RN &, FAR)

- FilmTek™ 4000EM-DUVis our most advanced thin-film metrology system. It
leverages the combination of new proprietary Multi-Angle Differential Hokry
technology with SCI's patented Differential Power Spectral Density teahyod provide
an optical thin-film metrology tool with the best resolution, accuracy, and refdagtabi
the industry. The FilmTek™ 4000EM-DUV utilizes spectroscopic reflection
(190nm-1700nm) of polarized light at multiple angles to independently measure film
thickness and index of refraction. By independently measuring index and thickness, the
FilmTek™ 4000EM-DUYV is far more sensitive to changes in films, particuldnhsfi
within multi-layer stacks, than existing metrology tools that rely on conventional
ellipsometry or reflectometry techniques. Additionally, the FilmTek™ 4000EMNDals
a small measurement spot size to allow for measurement directly on produst wafe
(measures within a 50x50 micron featu(ej.); 50x507HCK M &)
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Reflectance and Power Spectral Density Analysis{ 8 2 B Th % 3% 2 B 43 17)
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Analysis of polyimide film coating a therma
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polyimide and oxide films.
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FilmTek™ 4000 High Precision Measurement of Index& 4§ & #ll & 2 %)

ANy

This unique FilmTek™ 4000 capability employ’s our patented DPSD (Differential Power
Spectral Density) technique. Spectroscopic reflection data are gathamchat incidence and
70 degrees. PSD processing results in two peaks in the Power Spectral Density dbinea
ratio of their positions is a function of the index of refraction of the film, and the angle of
incidence of the obligue measurement. This ratio is used to calculate the indexth€dindex
is known, the thickness can be calculated from the optical thickness of the normal incadtent pe

Simulated @ 0." o Measured @ 0."
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Index Map @ 1550nm of a doped oxide
Differential Power Spectral Density

analysis of an oxide film. measured with FilmTek™ 4000.
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SiO, Film Properties vs Temperature (SiQ 5 v JE4 1)

With the hot plate option, the FilmTek™ 4000 can characterize the index of refraction anal ther
expansion of a film as a function of temperature.

THSE-06 * T + 1.44549 TEBE-006 * T + 1.44549
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FilmTek ™ Surface Roughness Measuremeri [ ¥ i B il &)

Fast, dependable, and non-contact, FilmTek™ measures surface roughness and damage with
excellent correlation to other measurement techniques such as atomic fooseopg (AFM).

! | FilmTek™ 2000 vs AFM

g 3

g ; surface roughness measurement
o ) || (FilmTek™ 20008 F H#H{X
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AFM Surface Roughness (A)

SCI Dispersion Mode! @& HEY)

Our dispersion model is derived from quantum mechanical principles and correctlylabeys t
Kramer-Kronig relationship. It is applicable to metallic, semiconductor, @moois, crystalline,
and dielectric materials. A broad array of single layer and multildyes fiave been successfully

analyzed, includingr] 7> BT 1R £ 51/ 2 J2 b

R EMD (¥ 84 & 5688 Mik: www.chinaemnet.com 7

BEA N Xif@fE l1i%: (021)63067401  fLE.: (021)63575707 E-mail: liujianbo@ChinaECNet.com
Hohk: LT Y IEE 5255 FHUKNE 20125 i 4%: 200085




Scientific Computing International(Z BRI ZHEERFATE) Mk www.sci-soft.com
SCIE T =20 HER AR AN BT R A T AT o T2 N 3 A e i 7 B A7 i, (6 s 2%, MEMS 25 Tk 458K

o SINX ZAFEFHEIE * DLC K< NIl i

o SIOXNX R AT o Low K Dielectrics{% /) Hi i i

* PolysiliconZ fif ik i i « High K Dielectricsi /1 Hi i i

o PSG T fE R £k B a7 « Photoresistt: %I Jie i Ji5:

o BPSGlli il fi: R £ 35 335 vk et « PolyimideZ& 5t 1V fiz v i

o ITO B b « SOGHHY I RG I

o a-SidF il ik IR « Porous Films% f7# fik

o a-C:H ARG WA v IR » Films used for manufacturing thin film heads

Substrate examples include: £} J& SE4)

o Silicon ik 4] Ji * GaAsfit b AT K
o SOIHEE o GlassP g #) i

o SOSHTEE o Aluminum &84 JiS
o INP AL HH AT TS o Gelti )i

By employing a dispersion model covering the entire wavelength range of the nresagure
the number of variables or parameters required to model optical response is reduna®at;redi
the potential for multiple solutions.

FilmTek™ Configurations({X 2 Ec &)

We offer a variety of configurations and options to fit every need from R&D to high volume
manufacturing in controlled environments.

They include:

. Standard probe head (<1 mm spot sizggffi R4t 3k O 5 H %<1 mm)
« Microscope based (down to 5 pm spot siz 5 (0% £ H 12 down to 5 um)
. Reflection mode measuremenmtsif 1 24 =

. Transmission mode measuremeig$ 1 =il

. Spectroscopic ellipsometry measuremetttsi A 7 i )t 32 il

. Automated stagéd ik fLi%

. Cassette to cassette robotic trangfet] & 1 2515 1%

«  SMIF box

« Pattern recognitiomi =X 15 51

« Heating chucki#£ 4

« In-situ; for integration with process equipment

- Windows based operating systétivindows” #:4F &%t

« Menu-driven, user friendly softwarg 1] ) -

SCI's products are offered in three categories; stand-alone FilmTek™ fihmlogyg systems,
film design and analysis software, and Integrated Metrology Modules. Theadaitdy offered to
OEM companies on a project by project basis.
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SCI FilmTek™ Systems(X #3 %45 & i Th s e B ¥ )

FilmTek™ systems are offered in a variety of configurations and capabifitegslér to match
every film measurement need and budget. These systems are computer controlls &nd of
automation through simple to use recipe-based control software. The measurements a
non-contact, and most can take place in as little as one second. The following tableizesnma
some of the features of the standard models. The large array of available opkentspussible
to tailor a FilmTek™ system according to the exact customer requirements.

Measurement Features

B AE

FilmTek™
1000

FilmTek™
1500

FilmTek™
2000

FilmTek™
3000

FilmTek™
2000SE

FilmTek™
4000

Index of Refractiorr 5 45 %k

+0.005

+0.005

+0.002

+0.002

+0.0002

+0.00002

(at 2um thickness)

Thickness Measurement Ran
LW I

Maximum Spectral Range

B

Standard Spectral Range

FrvfE e i

10nm-150mm|10nm-150m| 5nm-150nm | 5nm-150mm| 1A-150mm | 3nm-350nm

380-1000nm| 380-1000nm| 190-1700nmr| 190-1700nm| 190-1700nm| 190-1700nm

380-1000nm| 380-1000nm| 240-860nm| 240-860nm | 240-1000nm| 380-1000nm

Reflection 5 Ji il & vy vy vy vy vy vy

Transmission 5l & 'y '

Optional Spectroscopic
Ellipsometry ] 35 £ 14 6 1%
(53 i s ¥ 0]

Power Spectral Density

Ly o Il

Multi-angle Measurements
(DPSD) % ff1 &£l

Both TE & TM Components ¢
Index

<

Multi-layer thickness

% 2 B

Index of Refraction

5 B0

Extinction (absorption)
CoefficientiH Yo (W) & %k
Energy band gap

A A7 S

Compositions 73l &

Crystallinity /& i £

Inhomogeneous Layers
350 B i

Surface Roughness
DR S W

LU I N I N B O I O R N A R
LCINIANIATS TSNS A
LU I N I N B O I O R N A R
LIS TS IS IS TS TSNS A

A variety of options can extend these standard ureagent capabilities.
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