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'llllilﬂll IR PRECISION RIIGKNMENT RNR IMAEIRE

Becoming a customer of Quintel Corporation means entering into a relationship with an
established company that has a wide global reach and a solid reputation as a designer and
manufacturer of mask alignment and exposure systems. As Quintel celebrates its 20th
anniversary, the company has attained a reputation for outstanding engineering and
customer support. It is this strength which enables Quintel to support a diverse customer
base.

An early pioneer in value-added remanufactured equipment, Quintel has evolved into a
leading provider of new equipment. At the time the company incorporated in 1978, it was a
second source of parts and service for Kasper and Cobilt contact mask alignment systems.
The company soon gained renown for proactivity in the rebuilding of machines,
exchanging older equipment for improved equipment and becoming expert in retrofitting
engineering improvements.

As market conditions changed and new technologies required:more extensive redesign,
Quintel initiated its entry into the development of new equip 986, Quinte]
introduced its own line of mask alignment exposure systems o betigi.sérve the ...
microelectronic industry. By 1994, the company's primary focus had become new
gquipment.

Quintel’s core strength is its ability to customize design to meet specific needs of the end
user. Quintel systems are used all over the world in production facilities for manufacturing
a variety of products, as well as in research and development centers and universities.

| Introduction | Preduct Line | Service/Support | Contact Us |
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PROTOILITROCRAPRY ARE FPRECISION ALIENNENT EQFRIPRENT
Custom Model Capability at Standard Model Prices!

Mask alignment and exposure systems and more....

« Experience adapting photolithography technology to specialized needs

» Engineering strength to support emerging technologies

« Expertise in supplier management and manufacturing

» Flexibility to satisfy the individual service and support needs of customers

Technology for a Broad Range of Applications
In the constantly changing environment of microelectronic manufacturing, customers must
get maximum leverage from their investment in equipment. The design of Quintel products
accommodates a wide variety of device applications, including MEMs, semiconducters,

power and solar devices, telecommunications devices, thick.and thin'film products, @nd
electro-optics. B R

Engineering Design with the User in Mind

Manufacturing quality depends not only on precision equipment but on ease of use. The
ergonomic design of Quintel products optimizes operator comfort. Conveniently located
control panels increase ease of adjustment. Removable covers. substrate tooling design,

plug-in modules and self-contained units make servicing quick and uncomplicated.

Economical Ownership

Quintel's wide selection of options énsures that a customer gets equipment that meets his
exact requirements at an affordable price. All Quintel products are designed to require
minimum maintenance and provide ease of adjustment and servicing. As customer needs
change, Quintel’s design flexibility allows for reconfiguration. reducing obsolescence and
:xtending equipment life cycles. L

| About Quintel | Product Line | Service/Support | Contact Us |

Copyright 1998, Quintel Corporatior, Inc All rights reserved



INSUBING YOUB CONTINOED SHCCESS WITH GOINTED PRROECTS

2uintel started business twenty years ago as a source of parts and service for various OEM
sontact mask alignment systems. Because of the company's origin, Quintel understands
»etter than most manufacturers the value of service, reliability and customer satisfaction.

he company backs its products with a staff of highly trained specialists who thoroughly
mderstand the products they support.

Juintel’s customer support includes:
On-site and factory training

Field service support

Spare parts support

Service contracts

el

Quinte] makes it easy for customers to get the technical support and service they need,
vhether the equipment was purchased twenty years ago or just last week.

“or service contact:
Zurt Gamm, Customer Support Manager.
“elephone: 408-435-1995 ext. 15

Z-mail: scrvicetrquintelcorp.com

‘or spare parts contact:
anet Dunbar at the Order Désk. )
“elephone: 408-435-1995 . A

Z-mail: sparesa quintelcorp.com

| Introduction | About Quintel | Product Line | Contact Us |



BESIEN FOR OFPTIMOUNMN PERFORMANCY TOGRY ENE TONOREPH

Throughout its 20-year history in the contact and proximity photolithography industry.
Quinte] has maintained a commitment to innovation. value. quality. service and reliability.
It is a commitment that will carry customers into the 21st Century with [eading-edge
equipment.

Q-4000 Series Mask Aligner
The ideal manual system for custom manufacturing facilities. resecarch and development
centers and university programs

* Tabletop design

« Handles substrates up to 6”(150mm) diameter
* Vacuum or contact printing

« Front and back side alignment capability

» Microscope for split-field and single-field higher
resolution viewing

* Tray load or carousel substrate loading

» Flexible tooling designs

+ Selectable UV power ranges

» PLC menu-driven software

* Easy to set up and use

* Affordable

Ultraline 7000 Series Mask Aligner
An expandable R & D or production tool that provides optimum process control 1o ensure
repeatable precision alignment and high resolution exposure

* Multiple exposure modes (contact/proximity)

- Handles substrates up to 8" (200mm) diameter;

lternate configuration for larger substrates

- Front and back side alignment capability

* Open architecture for customization and upgrades

* High resolution split-ficld and single-field microscope

~ith zoom

- Tray load or robotic auto-load

* Alternate UV configurations / UV, NUV, DUV

* Programmable logic with built-in diagnostics
Easy 10 set up and use

- Economical

)-1200 Flood Expose System
\n inexpensive alternative for non-critical alignment and printing applications



Q-4000: Table Top.

Mask Alignment Systems

Alignment Travel X-Y
Manual Joy Stick
Manual Micrometer

Alignment Travel ©
Manual Micrometer

Stage Scan

X-Y Movement

© Rotation Range

2 Axis Shiftage

Mask/Wafer Separation

" ELECTRONICS

Programming & Gontrol
Read Out Panei

b7+ UV POWER SUPPLY -
Vari-Watt (Constant Power)
Ultra-Sense (Cr nstant Intensity)
Power Range

< o0 ALIGNER TABLE
Double Isolation

Back Side Infrared

Sequencing Pulse Timer
(Threz Program Venue)

Carousel Loading

High Pressure (Dry Arr)
Low Pressure (Nirrcgen:
Vacuum

Voltage (Main Powen

Width
Height
Depth
Weight

Standard
Optional

Standard
+16mm
Bmm
+7°
<0.05ym
0-180um

PLC
LCD

Standard
Optignal
200/350, 350/500

Standard

Yes

Qptional

Optronal

Optional

80 PSI (5.4mbar)

40 PSI (2.7mbar)

21" Hg (<150mbar)
110V/60Hz or 220V/50Hz

80 PSI {5.4mbar)

Stangard
Optiosal

Stangard
-16mm
£5mm
<0.05um
0-130um

PLC
LC

Standard
Optional
200/350. 330/500. 500/1000

Staigéd D LR

Yas

Optional

Ocuonal

Qoticna! (100mm max.)

40 281 (2. 7mbar)
21" Hyg (<150mbar)
110V, 80Hz or 220V/50Hz

56"
36"
4803 At

for substrates 100mm diameter & smaller

for substrates 150mm diameter & smalier

QUINTEL

Corporation

2431 Zanker Rd. » San Jose, CA 95131
(408) 435-1995 » Fax (408) 435-8120
E-mail: sales@quintelcorp.com

Visit us on the Worid Wide Web at
www.quintelcorp.com

£1998 Quinte! Carporation
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Vari-View Viewing Optics

Magna-View Viewing Optics

Q-4000 Table Top
Mask Alignment Systems

Size
Thickness

Size
Thickness

Size
Thickness

-~ EXPOSURE OPTICS. .- -~
Integrator
Lamp Size
UV Wavelength:
UV tHg) - Siendara
NUV (Hq) - Oaticral
DUV (FgXz) - Ociora.
" Uniformity

- VIEWING OPTICS - OPTIONS = _. .

QUINTEL VARI-VIEW -
Zoom
Magnification
Salwie'd

2 niefied

Objective Spacing

Hiumination

CCTV & IR Part

Zoom (Manual)

TV Magnification
Snntiield
Singlzfigla

Objective Spacing

lliuminatian

Monitor
9" B&W
3" Calor

Zoom

Magnification
Sanfigla
Singlefield

Dhjective Spacing

Dual Fogus Qbjective Mounts

lllumination

CCTV & IR Pant

1/4" Chip up to 100 mm Dia.
0-8 mm

174" Square uo to 3” Square
0-6 mm

Up to 57 Square
80 - 120 mls

Pressure Contact
Jacuum Contact
Contact Calibration

Q17015 Quarz ’
200,350/500 Watts

—-
350 am to 450 nm
280 nm to 350 nm
220 nm to 280 nm
<x 2% (100 mm Field)

Standard

o
ra

120X - 300X

(6X OBJ=10X EYPs2X-5X Zoom)
50X - 129X

(2.5X OBJ10X EYPs2X-5X Zoom)
20mm-80mm(8mm-100mm Option)
Halogen-Lamp or Fiber Optic
Standard

NA.

1'4" Chip up 10 150 mm Dia.

0-8 7m

14" Sguare up t0 4" Square
-8

Up to 7" 5quarz

g0- 733 ~s

Pressure Contact
bacuum Cantac

Conact Calibration

Q17015 Quanz
200 350,500,100 ‘Waris

530" 0 435 m

280 nm 10 330 am
220 rmin 280 '

<= 3% (150 mm Feld)

NA.

Standard
41

30X - *000X Range
30X - 1000X Range
2mm - 130mm

Halogen-Fiber Optic

Standard
Opwonal

Optional

3.2

40X - 800X Range

40X - 600X Range

20mm - 150mm

4 Obiective per Mount
halogen-Lamp or Fiber Optic
Standard
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ersatile Technologles, Inc.

- ARecognized World Leader in
Wet Process E_'quipment




VTI's State-of-the-Art Silicon Valles Location.
World-Wide Saler and Field Serviee Support.,

VTT's Certified Clasz 100 Clean Room Provid
Guaranteed Svstem Particle Qualification.
Class I Nitrogen and 17 Meg Ohm D] Water Faeil

g

n_ami?.-ool;A'ci;'d. Processors
‘A;ls_o':AV_ail‘able

g

.

Unsurpassed Service and Support

* Comprehensive Field Service
Organization
Complete Remanufacture
Full Warranty
Guaranteed Particle Counts
Rotor Manufacturing
Complete Spare Parts
Controller Repair/Replacement
Semiconductor. Disk Drive,
and Flat Panel Products
Large Inventory of Wet Process
Equipment Available

Automation Robotic Integration °
5 Available R

Up to 12 in. Upgrades, Expansions, and Remanufacturing of Existing Equipme;



£

u.
Versatile Technologies, Inc. is a team of 3

dedicated professionals committed to LR
long term relationships of trust and pd s
confidence with our customers through
unsurpassed service, technical support,
and product quality.

A recognized world leader in wet
processing equipment.

For more information, contact
Versatile Technologies, Inc.
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January 31, 2001

Ceratip Cu ttmg Toofs

Kyocera’s CERATIP cutting
too! inserts are designed for
industrial metal removal. Made
from advanced ceramic. cermet
and carbide matenals. these
inserts can slice through the
hardest metal alloys with ki
extreme speed and precision.

. Leos & mmmm nsmcss
(ELECTRONIC cnmpowsms
SEMICONDUCTOR PARTS -
: wmczn csnnm:cs !

Site Map | Search

RECENT DEVELOPMENTS

Kyocera Announces Merger Agreement With Tycom Corporation

Kyocera Introduces the CONTAX N1, an Auto-Focus 35mm Camerz Sysiem
Kyocera America, Inc. Purchases VisPro Corporation

Kyocera Introduces OptoBGA (TM) Electro-Optic Package For Fiber Networks

s = @



KYOCERD INDUSTRIAL CERAMIC Pﬁqﬁgyg:[ 3

ABYUT * 'TYPES OF " |..PRODUCTION | : TOLERANCE .| - PRODUCTS - | ASSEMBLY
US>~ .CERAMIC . |~ PROCESS - |- -GUIDELINE

February 1 2001

]

ABOUT US

Press Releases

A Kyocera White Paper: The Unique Properties Of Advanced Ceramics
Copyright January 1998 ny Kyocera

New Techinologies Need New Materials

During the 20th Century, technology has sometimés fallec to keep pace witn aavances
In basic scignce Today, many technological breakthroughs remain unrealhizec no:
because of inadequate theoreucal knowledge; but rather because they require
unattainaole performance fram basic matenals. Metals ana piasucs. in many
apphcations have now been developed beyond the point of further significant
Improvernent Tnis, unforiunately, threatens to impede tne continuec 2dvancement of
fields with great influence over the future well-being of human society -- such as
€lectronics semiconauctors automobiles: industrial equipment cnemical proceusing
medicine and enargy.

Fortunately, mankind has now entered an exciting era of advanced cerarmic technoiogy
whicn some people are calling the "New Stone Age " With 2 10 000-year nistory in the
form of earthenware ana pottery, traaitional ceramic 1s hardly & new matenal. However,
recent advances in processing, forming and manufaciuning wechnologies have created
new category of "super ceramics” with unprecedented capabilites Tnese advanced
Ceramics possess remarkable characteristics not founa In any other known matenial
they hola great promise for solving many of mankind's mos: pressing tecnnicel
challenges. Through special formulation, Kyocera proouces aavanced ceramics which
can exhibit any of the following traits:

Extreme Hardness

For many demanaing structural applications,
ceramics can be formulated with Moh's Scale
ratings above 9.5 — making them the hardest
known substance next to diamond (which
rates 10 on Moh's Scale). Because of this
extreme haraness ceramics can actually be
usea (o cut steel and other metals in high-
spesa high-precision machining operations. In
many apphcations already, today's competitive
machining industries require performance that
only ceramic matenais can provide

Extreme hardness also makes ceramics ideal
for use as tniction-resistant ccmponents in N T | VAT SR

industng ecurpment Paper manufacturing.

textile proguction, wire-drawing and carn

tooling are just & few of the applicaticns in which nigner productivity cepencs o1 the
uniaue abrasion resistance of advanced ceramics Some advancac ceramic
components for struciural aoplications hterally never wear out

Physical Stability

Because they are extremely physically stable
Geramics can bé macnines e shapes and
aimersions accurate o within a fraction of 3
micron (1/1000 of & millimeter) if required This
physical stability 1s essential in structural
appliceuons where accuracy 1s entical such as
hian-orecision industnal machinery testing
&nc rmeasurnng devices and semiconductor
processing soumpmant. The further
advancemeant of many hign-tech fielos now
aepends upen attiaming record levels of
mechamcal precision from basic materials. -
Increasingly the leveis reguirec necessnate Setimn Blecton-Tpues Sotmps
the use of acvancec ceramics

Extreme Heat Resistance

Most cast steels Jegin 10 lose therr
~uncuonaln at apowut 1000 cegrees Fahrenhent
-- §°'Cnl'y Cooler than & “rec hot” burner on
veu© Kiicher siove Siructaral ceramics, in
contrast car funct on eFectively at up to 2.000

Eomramnms fmn armlnnmmd masimsdn

Hemras



automotive engines, where further

periormance improvements depend on higher operating temperatures. The engine of
the future must offer drastic Improvements in emissions and fuel efficiency. Kyocers has
successfully built and tested ceramic engine prototypes in production cars where the
higher operating temperatures permitted by ceramics translate directly into betier fuel
gconomy significantly lower poliution, and greater engine power Many experts now
behave that the engine of the future will be comprised of up {o 50% ceramic materials

Chemical Inertness ;
Metals corrode, rust and deteriorate over fime
- especially when exposed to weather,
saltwater, extreme temperatures or che~ cals
In contrast, ceramics do not react with rr-at
chemicals and are virtually impervious tor
corrosion This chemical inertness allows.
Kyocera's ceramics to be used 1n equipment
that 1s exposed to corrosive substances for
extenaed periods without deteriorating or,
requinng frequent maintenance.

Almost all hquids are corrosive to some

-- even water and human blood Unfortunately,
whenever pump and valve components - Tonesnn Fang b L odaboe Do e it
corroge leaks and fluid contamination can

result Ceramic seals and valves have thus

become essential for the specialized medical purips used in many new surgscal
proceaures. The latest cancer treatments employ bloca-component therapies that
depend on ceramic-equipped biood processing machines In addition, efforts to
conserve donated blood have led to the deveiopment of blood cieansing machines --
which can now enable an entire heart-bypass operation to be conducted with as little as
one transfusion Without the chemical inertness haraness and stabinty of ceramic
materiats, many of these new machines would be technically unfeasible.

Biocompatibility

As a result of their chemical inertness,
ceramics are alse "biocompatible.” This rmakes
ceramics suitable for implantation into the
human body with little or no risk of being
rejected by the mmune system. Kyocera uses
this qualty to create long-lasting ceramic
components for orthopedic jont and tooth
repiacement systems. Today's common metal
iImplant materials often cause inflarmmation,
which can lead to implant failure In contrast,
ussues thrive next to ceramic implants ~ and
bone can even bond to them as if it were
reacung to other iiving celis.

EC LR Ot uric Srtleg g
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Superior Electrical Properties

In aadmon to therr physical and structural
charactenstics, ceramics also nossess
valuabie electrical properties thar make them
indispensible in modern electronics. First,
because they do not conduct electricity,
ceramics are perfect electrical insulators,
Seconaly, ceramics possess the property of
capaciance " which enables them to store
etzctnical charges much like a battery. A third
qualty known as the "piezoelectric
phenomeanon," can allow ceramic wafers to
generale small electrical signals when
exposec to sound waves or mechanical
vibrauon -- and to resonate. thus creating sound waves when elzcinzaly charged

IS I T I R A

L N TR

Trese gualites have aiready given Ceramics & Unique ro.e I MINALINZING mogern
glecronic products. in fact, without advancged ceramics the ce'lular teiepnone. pager
lapton cemputer and entire ines of other electronic eguipmen: coule NO: BXISt 2§ we
rnow them Further thanks to tne miniaturization tha: ceramic matenals help create
€ngineers are now envisioning future electronic pragucts wir iruly amazing capabilities
= WnE VIOSO telephones you can wear like a wristwaich  anc Tv sets thin enough to
hang on & wail like pictures

Phorovoltaic Phenomenon

Decaaes of gevelopment in cerarmic and
crysialing manuiacturing technologies have
maae ryocera @ worlo-leacing proaucer of
pnotovoliaie’ solar cells. Sasec on sihicon.
one o the Earth's most common elements,

=
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PRODUCTS & MARKETS

Semiconductor Processing Equipment: Wafer Processing Products

ELECTRO-STATIC CHUCK

mputer
%@ﬁ I%&xa’ﬁg% Nitride, Alumina and
pphire

¢ #&B ﬂfg’r?i%\wﬁshange, Low and High
reubsieste Products

High Dlejecg%nggWermal Conductivity and

. i j
Ni-Zn FP"H%M&E@}%Q Force Regardless of Thickness
Textftiop Riglasig Constant

« High Wear Resistance
Seal, Pump &
. Valve Products

DOME AND CHAMBER LINER

Wirs Drawing Products
Materials: Alumina, Silicon Carbide and
Alfensra NRreieucts

Applications: Etch, CVD and PVD
Features:
= Plasma Durability

» Less Metal Contamination-”
» Avallable in Any Size and Shape

LARGE PARTS FOR LCD PROCESSING EQUIPIMENT
Material: Alumina
Features:

» High Purity

« Reiiabiltty
« Avallable in Large Custom Sizes

END EFFECTORS

Material: Alumina

Features:

« High Rigidity

» Excelient Wear Resistance

» Less Backside Particle
Contarmination .

+ Avallable With Varnious Coatings

ALUMINUI. NITRIDE HEATER
Material: 99.9% Alurninum Nitride

Features:

«  Excellent Tnermal Uniformity




« Rapid Heat Up

+ Easy Temperature Control
» Excellent Plasma Durability
« Less Contamination

VACUUM CHUCKS

Materials: Alumina, Silicon Carbide and
Aluminum Nitride

Features:

+ Less Backside Particle
Contamination

= High Rigidity, Excellent Flatness

» Excellent Wear Resistance

» High Chemical Stability

SAPPHIRE PRODUCTS (see Single Crystai Sapphire Procucls)

Material: Single Crystal Sapphire, 99.99%
Purty

Applications: GaAs Carrier Plates,
windows, SOS substrates, dummy wafers,
microwave plasma tubes and high speed IC
chips

Features:

« Transparent

« High Thermal Conductivity
« Excellent Plasma Durabiity
« High Mechanical Strength

ASSEMBLY PRODUCTS .
(see Assembiy Technoiogy)

Wafer - Making Products | Wafer Processing Products

: Ultrasonic Motor X-Y S:age
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TOLERANCE GUIDELINE

One of the advantages of advanced ceramics is the ability to grind, lap and polish them
to extremely tight tolerances. Ceramics physical stability enables the component to
maintain precise tolerancing even in severe environments

Below is a tolerance design guideline to aid you in creating a ceramic component
drawing. Kyocera engineers are always available to help with any design concerns or
questions. We will work with you to ensure that you get the most out of your ceramic
design. Please contact us.

ITEM REF, SIZE NO GRINDING GRINDING
inches As-fired Economical Typical Special
Diameter O D <10 +-012 +-010 +/- 005 +- 0004
10 +1% «- 015 +-005 +/-.0004
Hoie 1D <10 */- 012 +-010 +/-.005 +/- 0004
>1.0 +-1% +- 015 +-005 +/- 0005
Hale Piteh <1.¢ +-012 +-010 +/- 005 +I- 0008
>10 +-1% +/-Q15 +/-.005 +{-.0008
Angle - +-2 Deg +/-1 Deg +£-30 +-3
Surface Firush - 32-125Ra 64 Ra 44 Ra <8 Ra
Flatness <8.0 .006/inch 005 002 00002
>80 .008/inch Gos 00z 00004
Paralighsm <8Q .01inch 005 002 0008
=8.0 .02/nch 005 002 0008
Radws <10 +-02 015 +-01 +-003
»>10Q 1% +-02 +-012 +/- 005
Chamter <10 +-02 /- 015 +i- 01 +-0CZ
=10 1% +-02 =012 - 003

Tighter tolerancing is achievable depending on the component design and material
selection Pt
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SubsSv Brodwcisr
Processing Equipment

Thin Film Substrates
pmouta

Ni-Zn Ferrite Pr

oauc
Matenial- %,S% Alurmina

Texiii§ Faaiibits Substrates

Matenal: 83% and 96% Alumina

Aluminum Nitride Substrates

Material Aluminum Nitnde

SITE MAP « SEARCH
‘YOCERA NOATH AMERICA

1 asSemBLY
§.| TECHNOLOGY

PRODUCTS & MARKETS

Polished Thin Film Substrates

Material: 99.6% Alumina

Sapphire Substrates

Matenal: Bingle Crystal Sapphire

Pressed & Extruded Parts

Materials, Alumina, Forstente, Steatite, Muliite
Zircorua

ATDW Ly Thimr T o #%anan | Produshon Fros
Eroolnt o Vaeteots | Assembl, Tec
Sne Mag | Searz

| Toterance Goideine
upv | Comiact Us
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General Products )
What we like to do next is what people tell us we can never do.
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ASSEMBLY TECHNOLOGY

Kyocera Industrial Ceramics Corporation has the capability to link an abundance of
technological resources The Kyocera Group is comprised of a diversified technology
network consisting of advanced cerarmic materials, components, optics, devices,
consumer products and services. We can vertically integrate one or more of our
technologies to better serve your assembly or sub-assembly requirements.

Typical methods of joining advanced ceéamxc components to other materials are
mechanical assembly, shrink fitting, epoxy bonding, metallizing and brazing, resin
molding and metal casting )

Mechanical Assembly

SITE MAP « SEARCH
‘YOCERA NORTH AMERICA
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TOLERANCE GUIDELINE

One of the advantages of advanced ceramics is the ability to grind, lap and polish them
to extremely tight tolerances. Ceramics physical stability enables the component to
mantain precise tolerancing even in severe environments.

Below is a tolerance design guidelne to aid you in creating a ceramic component
drawing. Kyocera engineers are always available to help with any design concerns or,
questions. We will work with you to ensure that you get the most out of your ceramic
design. Please contact us,

ITEM REF. SRE NO GRINDING GRINDING
Inches Asx-fired Economical Typical Special
Diameter 0.0 <i0 +-012 +-010 +/- 005 +i- 0004
>1.0 +-1% +-01%5 +- 003 =/- 0004
Hole i D <10 +/-012 ~{-010 +/- 005 +-0004
*10 +-1% +-015 +/- D05 +- 0005
Hole Pitch <1 Q +-012 +-010 +/- 005 +/- 0008
=10 --1% -1-015 +/-005 +I- 0008
Angle - +-2 Dag +-1 Deg +-30 +-3
Surface Finish - 32-125 Ra 64 Ra 44 Ra <8 Ra
Flatness <80 Q08Ahneh Q05 002 00002
>80 .008/nch 008 005 00004
Paralielism <80 01iinch 005 00z 0008
>8.0 02/nch 005 002 0008
Radius <10 ~-02 «/- 013 +-01 /- 005
>10 +-1% ~/-02 +-012 +/- 00E
Chamier <10 +-02 +/-015 +-01 +i- 002

=10 +1% +- 02 =/-012 +- 003
:

Tighter tolerancing is achievable depending on the component design and material
selection. ’ -
SITE MAP « SEARCH o
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GRINDING AND LAPPING

Sheink Fitting ing

FINAL PRODUGCT
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Material Specs
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TYPES OF CERAMIC

Kyocera has a wide range of advanced ceramic materials to offer Each one with its own
unique characteristics designed to meet the requirements of many diverse applications.
Some of the more widely used materiais are described below

Click here for Material Specification Sheet.

ALUMINA

Alumina is the most widely used advanced ceramic
material. It offers very good performance in terms of wear
resistance, corrosion resistance and strength at a
reasonable price lts high dielectric properties are
beneficial in electronic products.

Applications include semiconductor processing equipment
parts, faucet disc valves, seals, electronic substrates and
industrial machine components,

SILICON NITRIDE

Silicon nitride exceeds other ceramic materials in thermal
shock resistance. It also offers an excellent combination of
low density, high strength, low thermal expansion and
good corrosion resistance and fracture toughness.

Applications include various aerospace and automotive
enging components, papermaking machine wear
surfaces, burner nozzles and molten metal processing
parts

SILICON CARBIDE co

Silicon carbide has the highest corrosion resistance of all
the advanced ceramic materials. It also retains its strength
at temperatures as high as 1400°C and offers excelient
wear resistance and thermal shock resistance.

Applications include mechanical seals, nozzles, silicon
wafer polishing plates and pump parts.

ZIRCONIA b
Zirconia has the highest strength and toughness a: room
temperature of all the advanced ceramic materials The
fine gran size allows for extremely smooth surfaces and
sharp edges

Applications include scissors, knifes. slitters pump shafts
metal-forming tools, fixtures. tweezers, wire drawing rings,
bearing sleeves and valves

SAPPHIRE

Single crystal sapphire offers superior mechanical
properties and chemical staniiity coupled with iight
transmission

Applications include GaAs carmer plates, POS scanner
wingow, microwave plasma tubes and windows, fixtures
for high temperature equipment and blue LED
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THE WAVE OF THE FUTURE

MMCOMM is a privately owned, small, bur
growing company whose primary focus is
broadband wireless radio frequency (RF) equipment.
For the past couple of years, MMCOMM has been
devoted to the building of component product lines.
While these products are sold separately, the design
and source control of the components r.7zrs the
foundation to building the Point-to-point and
LMDS products. .

The MMIC device is a cornerstone to the active
devices, which have the most significant irhpact on
specification and resolution performance of the
Point-to-point and LMDS products. MMCOMM is
unique in that it has its own MMIC design capacity
and in conjunction with MMIC foundries, today is
producing its own MMIC chip for the Point-to-
point and LMDS products.

By retaining source control and only buying
those elements to the products where source and
costs are not an issue, we retain significant.
flexibility in design of the Point-to-point and
LMDS products and consequently have the ability
to control pricing without the influence of sources
and market trends. .

Besides the microwave and millimeter wave
products, we have also developed the other critical
elements of the Point-to-point and LMDS systems.
These include a microcontroller based network
management capability coupled with and expert
BITE interface to have a digital remote monitoring
capability of the system status. The controller also
manages the thermal system, which maintains
temperature in all weather extremes to minimize the
effect of severe cold and heat on the performance
and life of the systems.

The combined strength of MMCOMM’s
component foundation and the resultant modules
and subsystems allows MMCOMM to offer
aggressive market setting prices for fielding of
MMDS and LMDS products to meet the emerging
market demands.

While MMCOMM is a small company, its
growth today has given cause to double its facility
size 10 manage continued R&D, component

manufactuning and system integrationstest. Given
that the manurlacturing capacity in the United Siates
may be limited to potenual market demands as the
Point-to-point  and LMDS market  grow.
MMCOMM has already eswmblished overscas
manufacturing 0 provide and extension 1o meet
high production demands. Today. these overseas
facilities are producing some of the components
used 1n the Point-to-point and LMDS products,

which allows for the economies in pricing.
While MMCOMM is focused on the Point-to-
peint and LMDS markets, given the expert design

engineering capability of the company, there is the
capacity to develop other products from DC to 110
GHz giving the Company’s significant diversity in
These
extension opportunities are an extension ot the
basic building blocks established for the Point-to-
point and LMDS products. Hence the design

meseting new opportunities. frequency

flexibility and pricing remains very aggressive to
meet cCustomer expectation.

Visit us web at www.mmcomm-inc.com or
contact us for information.

Yi-Chi Shih, Phd.
Eresiiene

Dutch Neilson
VP Buintee Deseioomens

Long Bui
VB Enpineerieg



Circulator

Eroduct [ine

Description and Key Features

The waveguide junction circulator is a three port ferrite They are also available with WR-34 waveguide
device. These circulators cover specific frequency flange interface which is straddle band. MMCOMM
ranges in the band from |8 to 42 GHz. Typical insertion uses these circulators in ther diplexers to enhance
loss 15 .25 db with minimum isolation and return loss of the isolation from a high transmitter to recerver by 20
20 db over the specified frequency range. At the center dB. By terminating the third port. the circulator can
of the frequency range. the isolation and return loss be used as 2 broadband isolator. This port can aalso
usually exceed 25 dB. These are designed for high ' be used for monitoring outpur power when used in
quantity production rate up to 2000 pieces a month. conmjuncton with a high power amplifier.
Specifications
Model Number Frequency Band Insertion Loss Isolation VSWR
(GHz) (dB) (dB)
CIR-JN-1723 17.7-23.0 0.2 max 20 min 1.22:1 max
CIR-JN-2731 27.5-31.3 0.3 max 20 min 1.22:1 max
CIR-IN-3740 37.0-40.0 0.3 max - 20 min 1.22:1 max

MMLCOMM, Inc. - 4030 Spenéer Street - Suite 103 - Torrance, CA - 90503

PHONE: 310.793.8892 - FAX:310.793.0132 - EMAIL info@mmcomm-nc.com (@m

Visit us on the Web at: www mmcommrinc com



Dimensions and Outline Drawing
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Descrintion and Key Features

MMCOMM converters are highly integrated modules 1o
provide either up or down conversion in a mm-wave
transceiver.  The upconverter module consists of a sub-
harmonic mixer, RF/IF filters and driver amplifier.
Output is about 200 mW with 30 dB sideband
suppression. These upconverters can be used with low
loss E-plane bandpass filters and a high power SSPA to
form a high performance transmitter for point-to-point,
repeater, and ODU applications. The down converter uses
the same outline housing with the RF input and IF input

Snecifications

Model Number UPC-MM-1823

IF frequency 850 - 900 MHz

REfrequency .. 1.7 820z
LO frequency 9.3 GHz

LoPower  lodBm
OuputPower 0Wmw
FRF Goin 3008 ypical

Input P1dB 0 dBm

vswr 211 typical (all ports)
Operating jl";r;zp- ) -301030 C
FLOport SMA Female
RFpon SMA Female

(WR-42)

Converter

Eroduet [ine

are reversed. The driver amplifier is replaced by a low
nowse and the internal filter can provide up to 30 dB
image rejection. I[nput and output of these converters
are highly flexible using MMCOMM's proprietary in-
line coaxial to waveguide adapier. These adapters
eliminate waveguide inter-connections and allow
maximum flexibility to the system integrators to
configure their box in the most volumetric efficient
manner.

Model Number DNC-MM-2831

RF frequency 280 -31.0GHz

Input P1dB 0 dBm

vswr 2:1 typical (all ports)

Operating Temp. 301050 C

IF/’L& port SMA Female .

RF port SMA Female
(WR-28)

[(i3) micomm



Dimensions and Outline Drawing

The outline drawing depicts the standard SMA/WR28
interface. As shown in the pictures of the amplifiers, a
variety of interface options are available. The adapter
displayed is a patent pending device that facilitates
assembly by allowing for direct connection, thus
eliminating connector and waveguide costs, improving
insertion loss and decreasing total volume.
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FLANGE PATTERN

To facilitate system integration. the design of the
Amplifier housing is a common block with a variety of
interface options. The design objective is to use
common housing for similar components to facilitare
design layour. This approach allows for substantial cost
savings and flexibility in meeting customer quick
reaction requirements.

X2.109 THRU

MOUNTING HOLES

MMEDMM, Inc. - 030 Spencer Street - Suite 103 - Torrance, CA - 90503

PHONE: 310.793.8892 - FAX: 310.793.0132 - EMAIL: info@mmcomm-inc.com

Visit us on the Web at: www.mmcomm-inc.com
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Description and Key Features

MMCOMM has developed a series of narrow-band
diplexers that cover the 18-40 GHz band for North
America point-to-point digital radio applications.

The diplexer consists of two E-plane filter connected
by either an E plane or H plane T junction. A junction
circulator can be used to increase the isolation of one
side up to 20 dB. These filters are inductive direct-
coupled cavity filters in which the conventional
inductive posts are replaced by axial inductive strips.
These strips can be modeled exactly and fabricared using
printed circuit techniques.

Diplexer

Eroduct [ine

The diplexer body is designed as a common housing
for the series of narrow band filter inserts for various
sub-band requirements. The diplexers require no mning,
winch makes them suitable for low cost, high volume
production. Typical diplexer with 0:1 dB ripple has a
measured insertion loss of 0.4 10 1.5 dB depending on
the channel filter bandwidth and isolation requirements.
With aluminum housing, these diplexers have a typical
temperature coefficient of 6.4 MHz C. Guard bands are
required to ensure the performance over any specified
temperature range.

Specifications
Model Numnber Passband Freq. LL. Channel Isolation VSWR
(GHz) (dB) (dB at bandedge)

DIX-2A-1819 17.7:18.1 7/ 18.7:19.1 1.0 =350 1.25:1
DIX-2B-1819 18.0:18.47 19.0:194 - 1.0 o >30 . “dld?.S i
DIX—?.C_-1_819 . 18.3:18.7/ 19.3:19.7 ] o fsq ___________ 1.25:1
DIX-2A-2831 27.5:28.2/31.0:31.3 0.9 >50 1.25:1
DIX-1A3838 3703735/37.73805 s >0 1251
DIX-18.3830 3735377/38.05384 s s 1251
DIX-IC3839 38.6:3895/3933065 s -0 1251
DIX2A3839 3895393/3965400 - W -0 1251
DIXOB3SS 37.053765/38313891 | o >0 1251
DIX2C3839 37.6038201 /38863946 PR 0 1251



Oimensions and Outline Drawing
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Description and Key Features

MMCOMM's waveguide bandpass filters provide high
electrical performance encompassed in a small,
lightweight component. These are high performance E-
plane filters in which the designs are proven from 18 1o
170 GHz. - "
These E-plane filters are inductive direct-coupled
cavity filters in which the conventional inductive posts
are replaced by axial inductive strips. These strips can
be modeled exactly and fabricated by chemical-milling
within +/-.2 mil. OQur in-house CAD/CAM design

Filter

Eroduct Line

procedure is precise, yielding filters with no tuning
element thereby suitable for low-cost production. This
offers system integrators the low production material
and labor cost consistent with a non-tuning device.

Typical design is .1 dB ripple, Tchebychev response
with measured insertion loss of .15 to 1.0 dB depends
on the filter bandwidth and skirt selectivity. In a
system design, using a broad band amplifier, the filter
is used for frequency selection thus offenng significant
flexibility by replacing only the filter.

Snecifications
Model Number Passband Freq. LL. Rejection VSWR
(GHz) (dB) (dB)

FIRERIS T8 OSmax L Z@ILISIGH | i2s)
FTR:E_P—AIQ-O_Q-- lé7-19 l o 0.6 max >40 @ 18.1-/ 19.7 GHz 1.25:1
FTR-EP-2605 255-26.7 0.5 max >35 @ 24.8/27.5 GHz 1.25:1
FTREP2803  275-283 OSmax  >S0@248/275GH, 1251
FTR:E_P——g I-()-E-“ 7777"_31?)-_3-1_3 _____ 0.6 max >50 @ 29.5/33.0 GHz 1.25:1
FTR-EP-3503 o 34.1-35 97 7 0.5 max ) _>g:: @%3.0 /37.0 G_H_z _____ 1 _Z_Sdl_
FTR-EP—BSO_I_ o 38.0- 38;5 L 1 max. >350 @ 227_(5 {%8‘2 S}_H_z ________ 1 ;2_5i1_
FTR-EP-3902 - ‘_““39‘2—39.35 __________ 1.1 ma-x_"-_____??Q@%%.gi:’_yg_.? _G_H_z ________ I ;2_551_
FTR-EP-4405 429-451 9_7‘m£?(_ o _>g>: @_tfl_g {11‘6_% _G_H_z ________ 1 ;2_551_
FTREP.600S  60.0-63.0 0.8 max >30 @ 58.5/63.0 GHz 125:1
FTREPIT03  760-780 09msx 0 @750/790GHz | 1251
FTREP9405  917-963 1.0 max >25@900/980GH, 1251

[(i3) mvicomm



Dimensions and Outline Drawing

The outline drawing depicts the standard Waveguide interface. A waveguide to SMA adapter is an
available option. To facilitate system integration, the design of the Filter housing is a common block with
the waveguide connection. MMCOMM can design unique housing to meet customer integration
requirements.
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Broadband Pin Switch

Eroduct [ine

Description and Key Features

MMCOMM's Pin Switches utilize beamlead diodes on vaniable or programmable attenuators by controlling the
finline circuit and can cover the full waveguide forward bias currents. Using the same high speed
bandwidths up to V-band and more than 10 GHz at W- driver, swatching speed is dependent on the PIN diodes
band. Typical insertion loss is about 0.5 dB with 30 dB which can run from 10 10 200 nanoseconds. A built-in
minimum isolation. These switches can also be used as driver is also available as an option.

Switch Specifications

Model Number SPT-MM-9415 Model Number SPT—MM—ESOd
Frequency Band 85 - 100 GHz Frequency Band 26 - 40 GHz
Insertion Loss 1.0dB typical InsemionLoss 05 dB typical
lsolation 30 dB minimum Isolaion 35 dB minimum
vswR 2:1 max vswR 125 :1 max
Switching Speed 300 nSec Switching Speed 300mSec
InpuvOutput Interface  MIL-F-3922/54-001 InpuvOutput Interface  MIL-F-3922/54-003
(WR-10) (WR-28)

Ordering Specifications
RF Bandwidth
Indicate with or without driver option.
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Dimensions and Outline Drawing
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Description and Key Features

MMCOMM offers a full product line of General Power
Amplifiers that cover the 17 to 42 GHz band.  These
amplifiers are a key element in the design and build of
the base station LMDS outdoor unit and Point-to-Point
Radio applications. These are high performance
amplifier with the 1 dB gain compression up o .5 Watts
or 27 dBm.

Integral elements of the amplifier is the MIC's and
MMIC chips which are essential to achieve superior
performance. These MMIC's are multi-stage amplifier
design and matched to 50 Ohms allows cascading
several MMIC's for higher gain in a single housing.
Well-proven hermetic feed-thrus are used throughout to

General Purpose Amplifier

Eroduct [ ine

The active devices are mounted on top a spacer which is
directly attached to the aluminum housing for efficient
heat transfer and reliability. All units have built in
regulator and/or sequential bias circuit for protection for
the required 8V DC. The specifications shown below are
guaranteed at +25°C case temperature, but the units can
work from -20°C 10 -70°C with degraded performance.

All unuts are screened which includes visual inspection,
burn in, temperature cycle, high temperature bake,
electrical test, and final inspection. These amplifiers have
been proven in CDMA repeaters which require high
linearity and extremely low spurious response.

provide low input/output VSWR in a common housing.

Specification
Model Number Frequency P1dB Gain Noise Figure DC Power Nom. Temp Range
GHz (dBm) (dB) (dB) )

GPA-MM-1820 17.7-19.7 20 30-34 5.0 +8V/400mA -30to +70
GPAMM2123 17797 23 3034 so BV/700mA 3010 70
GPAMMI826 177197 26 3034 so +8V/1000mA 3010 +70
GPAMM2120 212230 20 3034 s0 +8V/400mA 3010 +70
GPAMM2123 212230 23 3034 s0 V/700mA 3010470
GPAMM2126 212230 26 3034 50 “8V/1000mA 3010470
EB-P;;“;\;\/\:'-ZFZZ‘O ______ ;; ;)-‘2‘6.“0- o -ZC-) ) 30-34 5.0 +8V/400mx -30to +70
GPAMM2523 240260 23 3034 50 +8V/700mA 3010 +70
e I A I
GPAMM2820 275290 20 3237 50 +8V/400mA 3010 +70
GPAMM2823 275290 23 3037 S0 sBV/700MA 301070
GPAMMZSY 275290 27 3035 5D eBV/S00mA 301070
GPA-MM-3120 310313 20 30-36 5.0 +8V/400mA 300 +70
GPAMM3123 310313 23 3036 50 +8V/700mA 3010 +70
GPAMM312T 310313 27 3035 50 +8V/900mA 30t +70
GPAMM3820 370400 20 2030 60 +8V/400mA 3010 +70
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Dimensions and Outline Drawing

The outline drawing depicts the standard SMA/WR28
interface. As shown in the pictures of the amplifiers, a
variety of interface options are available. The adapter
displayed is a patent pending device that facilitates
assembly by allowing for direct connection, thus
eliminating connector and waveguide costs, improving
insertion loss and decreasing total volume.

me—. 82 0-—i

—

To facilitate system integration, the design of the
Amplifier housing is a common block with a variety of
interface options. The design objective is to use
common housing for similar components to facilitate
design layout. This approach allows for substantial cost
savings and flexibility in meeting customer quick
reaction requirements.
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Description and Key Features

The Transmitter ODU is designed specifically to meet
the LMDS base station requirements. The I[F input is
upconverted into 26 to 32 GHz frequency bands
anywhere from 950 MHz to 4.5 GHz. The converter
output 1s filtered and drives the solid state SSPA to
achieve | Watt or 2 Watt output power. Low phase
noise LO which is locked to the reference provided by
the base station satisfies the high stability requirement.
A single micro-controller provides the closed loop
temperature control which allows for an upgrads path to
a linearized SSPA in the near future. Built-in telemetry

Specifications

Transmitter

Frequency Range 27.4510 28.35 GHz

Gain 40 +/- 3 dB
1 dB Gain-Compression 30dBm @ 50 C
Gain Flatness over Full Band +/- 1dB

Input Level -10 dBm max
IF Input Impedance 50 Ohms
Input Reference Frequency 100 MHz

I0KHz -85 dBc/Hz

100 KHz  -105 dBc/Hz
Supurious -35dBe
Operating Temperarure Range .30 to 70 0C

LMDS Transmitter/Receiver 0DU

Eroduer [ine

provides the unit status such as RF power level, lock
indicator, over-temp etc. via LED's and RS-232
interface. The same controller can be used to provide
networking interface as required. In the receiver unit
the SSPA is replaced by the LNA and the integrated
upconverter is replaced by the down converter since
these units have the same outline dimensions.
Dependent on the customer requirement, the external
reference is provided separately or on the same coaxial
cable with TNC connector for IF, reference and -48
VDC.

Receiver

Frequency Range 31.0t031.3 GHz

Noise Figure 4 dB @ LNA input
1 dB Gain-Compression 30 dBm @ 50°C
Gain Flatness over Full Band /- 1dB

10 KHz -85 dBc/Hz
-105 dBe/Hz

Receiver Selectiviry -20 dBm min. at
P-1dBnv/single carrier

[(3) smacommj



0DU Dimensions and Outline Drawing
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Description and Key Features

MMCOMM offers a full product line of High Power
Amplifiers that cover the 17 to 42 GHz band.  These
amplifiers are a key element in the design and build of
the base station LMDS outdoor unit and Point-to-Point
Radio applications. These are high performance
amplifier with the 1dB gain compression up to 2 Wans
or 33 dBm.

Integral elements of the amplifier is the MIC's and
MMIC chips which are essential to achieve superior
performance. These MMIC's are multi-stage amplifier
design and matched to 50 Ohms allows cascading
several MMIC's for higer gain in a single housing. .
Well-proven hermetic feed-thrus are used throughout to

High Power Amplifier

Eroduct Line

provide low inputourput VSWR 1n a common housing.
The acuve devices are mounted on top a spacer which 15
directly attached to the aluminum housing for efficient
heat transfer and reliability. All units have built in
regulator and/or sequential bias circuit for protection and
require only 8V DC. The specifications shown below are
guaranteed at +25°C case temperature, but the units can
work from -20°C to -70°C with degraded performance.
All units are screened which includes visual inspecuon,
bumn 1n, temperature cycle, high temperature bake,
clectrical test, and final inspection. These amplifiers
have been proven in CDMA repeaters which require
hugh linearity and extremely low spunious response.

Specifications
Model Number Frequency P1dB Gain Noise Figure DC Power Nom. Temp Range
GHz (dBm) (dB) (dB) (C)

HPA-MM-1830 17.7-19.7 30 33-36 8.0 +8V'1200mA 30 to +50
HPAMM2130 - 2230 00 040 80 “8V/1200mA - 30 10 +50
HPAMMO3530 240260 0 3540 60 EVI400mA 3010450
HPA-MM-2830 27.5-29.0 30 35-40 6.0 —8V/1400mA -30to +50
Moy a0 e 0 viaoma | st
N 50 evawoma | 0w
HPA-MM-2833 27.5-29.0 33 33-36 8.0 +8V/2600mA ~3010 +50
HPA-MM3133 30313 33 3336 8.0 SV2600mA 3010450



Dimensions and Outline Drawing

The outline drawing depicts the srandard SMA/WR28
interface. As shown in the pictures of the amplifiers, a
variety of interface options are available. The adaprer
displayed is a patent pending device that facilitates
assembly by allowing for direct connection, thus
eliminating connector and waveguide costs, improving
insertion loss and decreasing total volume.

-

To facilitate system integration, the design of the
Amplifier housing is a common block with a variety of
interface options. The design "objective is to use
common housing for similar components 1o facilitate
design layout. This approach allows for substantial cost
savings and flexibility in meeting customer quick
reaction requirements.
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Isolator

PRODUCT LINE

Isolator Description and Key Features

The Isolator is an important element in
microwave system integrations. Isolators
effectively remove the interaction between
functional building blocks that may degrade the
system performance.

The junction isolators are designed to
minimize the size and weight of specific radio
bands. Larger Isolators are also available for
broader frequency average. Typical insertion
loss is 0.25 dB with minimum isolation and
return loss of 20 dB.

Isolator Specification

Model Number Frequency Band (CHz) L.L. (dB) Isolation (dB) VSWR
Bogans . [ S O35max ... . 20min I
[SO-JN-1719 ) 17.7-19.7 0.3 max 0min 1.2:1 _
BOIN2123 aEb O3 max o FPmoo 12
lS_Q—_]IEl:ZBZS o 23 ?:g:}_l_“ 0.3 max 20 min _1_2_‘_[_
lS_O-JN—2729 o 27_.5 -29.0 0.3 r;u;x ) 0mn 1 ~2_1_
sSON2931 290-314 0.3 max 20mn 1.2:
ISO-JN-3738 37.0-38.5 0.3 max 20 min 1.2:1
SON3%40 385-400 03max  20mn 121
SON37E0 370-400 03max S 20min 1.2:

MMCOMM, Inc. - 4030 Spencer Street - Suite 103 - Torrance, CA - 90503
PHONE: 310.793.8892 - FAX: 310.793.0132 - EMAIL: info@mmcomm-inc.com ‘ m
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Dimensions and Qutline Drawing
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Isolator

LPRODUCT LINE

Isolator Description and Key Features

The Isolator is an important element in
microwave system integrations. Isolatars
effectively remove the interaction between
functional building blocks that may degrade the
system performance.

The junction isolators are designed to
minimize the size and weight of specific radio
bands. Larger Isolators are also available for
broader frequency average. Typical insertion
loss is 0.25 dB with minimum isolation and
return loss of 20 dB.

Isolator Specification

Model Number Frequency Band (GHz) L.L. (dB) Isolation (dB) VSWR
BOINISIE 130-140 . O35max . 20min 121
1SO-JN-1719 \v7.7-197 0.3 max 20 ml;a ------------ 1.2:1
15QIN-2123 A2 O3max __________ 20min 21
150O-jN-2325 236-252 9_3’_]'??%_____________29"'”'” --------- 1 '2 1_
!SAO~JN—2729 -------- 2-7- 5 -29.0 0.3 max 20 ml% ------------- 1 -51
1S0-N-2931 290-31.4 03max  20mn 121
ISO-JN-3738 37.0-38.5 0.3 max 20 min 1.2:1
ISON3940 385-400 03max  20min - 121
SOIN37H0 37.0-400 © 03max  20mn 121

MMLCOMM, Inc. - 4030 Spencer Street - Suite 103 - Torrance, CA - 90503
PHONE: 310.793.8892 - FAX: 310.793.0132 - EMAIL info@mmcomm-inc.com ‘ m
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Description and Key Features

MMCOMM's GUNN Oscillators provide an exceptional
value for millimeter-wave digital radio and power :
generation applications, Reliable [nP/GaAs Gunn diddes
produce ample power up to 300 mW over 400 MHz .
bandwidth at Ka-band with excellent phase noise.
Electronic tuning enables FSK direct modulation for_'

Ilsclllator

Eroduct Line

your transmitter. DC power is supplied to the Gunn
device through an internal bias network that suppresses
bias oscillations. An optional temperature controller is
available to improve temperature stability over
temperature. MMCOMM can supply these oscillators in
production quantity at an artractive price.

Specifications
Model Number Tuning Minimum Frequency Power Voltage Current
Bandwidth Power Stability Stability (V) (A)
(GHz) (mW) (MHz/°C) {(dB/°C)

GUN-FO-KAOL fo 100 -2 typical -0.02 typical 5.6-6.4 09-11
qustoraor  Jy T awpel | G0agpial | Ssed 091
GUN \/:T-K'A-OH N -f; -i 1.5 100 -2 typical -0.02 typical 5.6-6.4 0.9-1 j
criain 205390100 aypenooiveer | seces T osia
GUN N;T KAH;—(”“ 30-40 100 __2yypic --__:O_Q%‘VPI_CE}I______75'67-_6_-3 ______ Q?,IJ
GUN-MV-KALH 276-34 100 -2 typical -0.02 tvpical L 3.6 64"_ 09-1_1
CUNMVARH 340 100 awpieal | 00lupial | 5664 0911
E:_U-N Af;\;;/l:igg] _____ 5-8 62 o 80 _ -4 typical -0.02 typical 5.6-6.4 09-1.1
‘GAU‘K\-J ::\A-\; \_/V_H_T-/ ---- 7_5_——;9 _________ 5 _O -------- 5 typical ) -0.02 tv-pi_c_al_ . 26-64 0.9-11
GUNMV-AWHO4  92-95 . 0 —-S_t;;;i_ca-l- -0.02 typical 5.6-6.4 0.9-1.1



Dimensions and Outline Drawing
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