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Dear Partner,

Catenais an international group of innovative companies, expertsin design of Integra-
ted Circuits and in software for design, layout and verification of Integrated Circuits.

Catena has since its establishment in 1986 devel oped as a center of excellencein Radio
Frequency Communication, Analog, Mixed Signal and Digital Signal Processing.

Evidence of our success is the continuous growth of the group, our expanding interna-
tional customer base aswell as our long standing strategic partnership with major semi-
conductor manufacturers.

Our group is located in high tech areas in the Netherlands, Germany, Sweden and the
UK, with headquarters in Delft, the Netherlands. Catenais profitable, steadily growing
and an exciting place for creative and ambitious engineers to work in.
We are well positioned to be your partner in electronic design.

Sincerely yours,

Rien Geurtsen
President Catena Group



Capabilities and References

EXPERTISE

Cédlular Communication:
* GSM

* Edge

* GPRS

* 3G/UMTS

Wireless Data Communication:
* WLAN

* Bluetooth

* |SM band

Satellite:
* DVB Receivers
* DAB Receivers

M edical Electronics
Instrumentation
Consumer Radio

MAJOR FOUNDRIES
* Philips Semiconductors

* AMS

* Chartered

* TSMC

e UMC

MAJOR CUSTOMERS
* Ericsson

* Philips Semiconductors

* National Semiconductors

e Zarlink

* Texas |nstruments

* Maxim

IC Design Services
Consulting on System and Circuit Design

Contract Research

At the start of atypical project we
assist customers in translating
their system requirements into a
suitable 1C architecture with
agreed target specifications.

Next we teke care of the design
and layout of the integrated
circuit.

For circuit realisation we have
access to a wide set of processes
based on Silicon, Silicon-Germa-
nium and Gallium-Arsenide, and
our expertise covers Bipolar,
CMOS and BiCMOS technolo-
gies. The semiconductor manufac-
turer receives verified GDSII com-
puter data as well as assembly and
test information. Prototype sam-
ples are evaluated in our own fully
equipped measurement labs. Upon
positive eval uation results we offer
the manufacturer support to facili-
tate release to production. In sum-
mary, Catena is well positioned to
offer added value to its customers

Our design centersare:
Catena Microel ectronics bv
Delftechpark

Delft, the Netherlands

by generating creative solutions
for new and existing design
challenges. Rather than providing
extra design capacity, Catena's
focus is to be atrue R&D partner
allowing the customer to fully
benefit from its high level of
expertise.

Today the Catena IC design group
has evolved in a leading indepen-
dent IC design force employing
more than 70 engineers.

Our multinational design team has
been carefully selected to guaran-
tee the highest level of skills in
the design of analog, mixed signal
and DSP ICs with a strong focus
on RF well into the GHz range.
Our DSP design involves hard-
ware and embedded software.

Secure Customer Investment
Our customers bring to the Catena
Design Centers their strategic

Catena Wireless Electronics AB
Wireless Valley
Kista, Sweden

R&D for system and circuit
design. Any delay will cause prob-
lems for their planned market
introduction of their IC. Therefore
we have invested powerful file-
servers in each Design Center as
well as tapestreamers to save our
engineers work and our customers
investment.

Flexibility for Customer
Dueto our secured fibre optic con-
nections between our Design Cen-
tersin Kista, Delft and Eindhoven
our customers benefit from the
best specialists working together
in one dedicated intracompany
project team. The project data are
shared and only accessible on a
“need to know basis’ by project
team members.

Data are stored per one time per
hour “snapshots’ in decentralized
file servers and furthermore pro-
tected by tapestreamers and the
separate storage of tapes.

Catena Radio Design bv
Science Park Eindhoven
Son en Breugel, the Netherlands



IC Design Training

Both for our own purposes and for
the benefit of our customers, we
have devel oped training workshops
on advanced electronic design.
These courses are intended for pro-
fessiona designers who wish to
improve their competence level,
thereby reducing development time
and guaranteeing quality by design.
A highly systematic design
approach is used. It supports the
correct interpretation of perform-
ance requirements aswell astrans-
lation into target specifications. It
subdivides electronic systems into
basic functions, the design aspects
of which are all covered in detail.
Wherever possible, a synthesis
instead of an analysis approach is
emphasised.

Recently we have also developed a

basic RF introduction course

intended for beginners, managers

and marketing engineers in this

field in order to familiarize them

with the possibilities of wireless

techniques.

This course completes our work-

shop program which is the follow-

ing:

* RF Introduction

* Design Technique of Wide-
Band,Low Noise Amplifiers

* RF Transceiver Design

* PLL Design

* Advanced Digital Modulation
Techniques

These workshops can be tailored
to specific customer requirements.
They can be held in our training
facilities in Kista, Sweden and in
Delft and Eindhoven in the
Netherlands or upon request at
your site.

Introduction to RF Design
Brief historical overview
Transmission of information
Standards

Radio system example

RF IC production

RF building blocks

Radio architectures

RF measurements

Integration aspects

Design Technique of L ow-
Noise Wide-Band Amplifiers
Definitions, models, specifications
Amplification mechanisms &
amplifying devices

CE & CS amplifier stages

Noise, speed & power limitations
Balancing & negative feedback
Single- & multi-stage amplifiers
HF compensation

Biasing

Design exercises

RF Transceiver Design
Antennafilter & LNA
Up/down mixer

Local oscillator

Limiter chain

RSSI

Detector

Design exercises

PLL Design
Architecture &

loop transfer characteristics
Frequency dividers
Phase detector

VCO

Jitter/noise aspects
Stability & loop filter
Transient response
Reference spurious
PLL optimization
Design exercises

Digital Modulation
Basics

Transmission principles
Analog modulation
Binary modulation
M-ary modulation &
pulse shaping

Practical considerations
Carrier & Symbol
Synchronization
Terrestrial broadcasting
Wireless Personal Area Networks
Exercises




IP Development

Catena has started to develop, together with partners, her own IPdevelop-  Our program targets:
ment program for non standard functions, because it recognizes that for Consumer and Wireless Communication products S
major players in the electronic industry “Time to Market” is essential for Celular and Cordless Phone (GSM, UMTS, DECT, etc) e e e e e
sucCess. ISM transceivers (Bluetooth, etc.) oo
1P blocks can be adapted fairly quickly to customer specificationsin order Wireless LAN/PAN

to shorten devel opment time for the customer. Satellite Receiver (DVB, etc.)

Receivers/Transceivers (building blocks/systems)

Critical or challenging RF and Mixed Signal content

Wideband/L arge dynamic range/High frequency/Low power dissipation/Fully integrated

Non Standard
Catena concentrates | P block development on non standard functions such
as RF and Mixed Signal, which are major functions in product develop-
ment lead time. Our program is displayed at our website and at the Virtu- Furthermore Catena has become an industrial partner in the Socware
a Component Exchange. Research Project to develop a highly integrated multi-mode multi-band
radio transceiver for wide-band short-range wireless communication.
As such we are IP partner of Acreo.

““ Currently Noise Shaping 3-A AD and DA Convertors, RFVCO and LNA

IP blocks are being developed for the above applications.

Catena has joined the Chartered-VCX Program and is taking advantage of

the Chartered Express™ Program to validate on silicon these high-

performance IPblocks. s

Catena supports Chartered Semiconductor Manufacturing asits
preferred supplier of MPW services for ongoing | P development.

Member or partner of:

VIRTUAL COMPONENT

OoJoe

2 Chartered € Bluetooth’

www.thevex.com www.charteredsemi.com www.catena.nl www.bluetooth.com WWW.acreo.com



Software

|C Design and Circuit Simulation Tools and Training

Catena Design Systems bv is distribution and support center of the Simu-
lation and IC Layout tools from its German and UK sister companies
Catena Software GmbH and Catena Software Ltd.

The company provides two complementary services:

e Salesand support of acomplete * Consultancy and training work-
1C-design environment on PC- shops on the use of our EDA-
Windows and Linux. Further- tools either at your site or in our
more our program contains training design centers in Kista
circuit and power electronics in Sweden and Delft and Eind-
circuit simulators. |C-Layout hoven in the Netherlands.
tools are also available on
UNIX.

Where are our software companies|located?

Catena Design Systems bv Catena Software GmbH

Arjo Bleeker Helmut Rossmann

ph: +31 15 275 6090 ph: +49 335 557 1790

fax: +31 15 275 6099 fax: +49 335 557 1795

email: internationalsales@catenanl  email: h.rossmann@catena-ffo.de
web: www.catena.nl web: www.catena-ffo.de

Examples of our possibilities are:
The Catena Software Circuit Simulation Tools Line:
* SPE: Schematic Entry
e SIMetrix AD Plus: Mixed Signal Simulation
* SIMetrix AD Plus/ SIMPLIS: Power Circuit Simulation and
Analysis

The Catena Software | C Design Tools Line:
SCHEMATIC ENTRY AND SIMULATION:
* SPE: Schematic Editor
* SIMetrix Micron AD: Circuit Simulation
* SIMetrix Micron AD / SIMPLIS: Power Circuit Simulation

and Analysis
LAYTOOLS:
* LAYED: Layout Editor
* LAYPAR: Cell Placement and Auto Routing
* LAYVER: DRC LVS Check
* LAYPLOT: Layout Plot

Tool Trainings:
* LAYTOOLS
* SIMetrix
* PSpice

Verification Decksand Librariesfor LAYTOOLS:

Catenanow offersgeneric standard cell coreLibrariesto be used with
LAYTOOLS for processes such as TSMC, AMS, UMC, AMIS and
Chartered.

Catena Software Ltd.
John Warner
ph: +44 1635 866 395

fax: +44 1635 868 322 -

email: sales@catena.uk.com

Catena software is extensively
used by our Electronic Design
Centers in Kista, Sweden, Delft
and Eindhoven, the Netherlands.

This guarantees our customers
optimal technical support. Further-
more our software companies offer
EDA-tool and software develop-
ment in their field of competence.

web: www.catena.uk.com



Catena Headquarters
Delftechpark, the Netherlands
Training, design, test and sales center

Headquarters:

Catena Holding bv
Delftechpark
Elektronicaweg 40

2628 XG Delft

The Netherlands

Ph: +31 15 275 6000

Fax: +31 15 275 6060
Website: www.catena.nl
Email: info@catena.nl
Contactpersons:

Chief Technology Officer K. Kianush
Project Manager A. Bleeker

IC Design and Training Centers:
Catena Microelectronics bv
Delftechpark

Elektronicaweg 40

2628 XG Delft

The Netherlands

Ph: +31 15 275 6000

Fax: +31 15 275 6060

Website: www.catena.nl

Email: info@catena.nl
Contactpersons:

Chief Technology Officer K. Kianush
Project Manager A. Bleeker

Catena Radio Design
Science Park Eindhoven, the Netherlands
Training, design, test and sales center

Catena Radio Design bv
Science Park Eindhoven
Ekkersrijt 5228 - 5232
5692 EG Son en Breugel
The Netherlands

Ph: +31 499 750 300
Fax: +31 499 750 310
Website: www.catena.nl
Email: info@catenanl
Contactperson:
Operations Manager R. de Graaf

Softwar e sales, support and development:

Catena Design Systems bv
Delftechpark, Elektronicaweg 40
2628 XG Delft

The Netherlands

Ph: +31 15 275 6090

Fax: +31 15 275 6099

Website: www.catena.nl

Email: international sales@catena.nl
Contactperson:

Account Manager A. Bleeker

Catena Software Ltd.

Terence House, 24 London Road
Thatcham, Berkshire RG18 4LQ
United Kingdom

Ph: +44 1635 866 395

Fax: +44 1635 868 322

Website: www.catena.uk.com
Email: sales@catena.uk.com
Contactperson:

General Manager J. Warner

Catena Wireless Electronics
Wireless Valley, Sweden
Training, design, test and sales center

Catena Wireless Electronics AB
Wireless Valley
Kronborgsgrand 19

SE-164 46 Kista

Sweden

Ph: +46 8 5059 5100

Fax: +46 8 5059 5110

Website: www.catena.nl

Email: info@catena.nl
Contactperson:

Operations Manager M. Carlsson

Catena Software GmbH

Im Technologiepark 1
D-15236 Frankfurt (Oder)
Germany

Ph: +49 335557 1790

Fax: +49 335 557 1795
Website: www.catena-ffo.de
Email: contact@catena-ffo.de
Contactperson:

General Manager H. Rossmann





