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and excellence in everything we do.
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radar and remote sensing. Our broad prodaoétRF components to military, space and commercial
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millimeter-wave products and technologies for the
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AS9100:2004,1SO 9001:2008 OHSAS 18001:2007
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their quality, performance and cost objectives. Fato all of our business processes. The integratiothe

over two decades, our Millimeter-Wave Produc8ales, Engineering, Procurement and Manufacturing

Division has had a reputation for providing thBepartments into our Quality System ensures product

highest quality millimeter-wave products in thitegrity from initial receipt of an inquiry, thrgi

world. We offer the broadest selection of standatdsign and manufacturing.

millimeter-wave components and assemblies in the 18

to 300 GHz range. In addition, Millitech's exteresiv

experience in advanced products and system de®R@ODUCT/SPECIFICATION CHANGES
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and products. The information in this catalog is current at t

release. However, Millitech reserves the ri
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Advanced Products

Millitech has over 25 years experience in providingide range of technical solutions meeting sflieeid requirements.
We work closely with customers from concept deveiept through production. Millitech's advanced pradtapabilities
include modifications to our standard catalog congmi designs, fabrication and characterization pécmlized
components, integration of multifunctional modulesd the design and integration of turn-key systsoth as obstacle
detection radars, interferometers, radiometersreftectometers.

Ball Aerospace / NASA GSFC / SAO

Major Customers and Projects

Boeing Space and Intelligence Systems

SWAS (Sub — Millimeter-Wave Astronomy CMIS, Space Qualified 166/183 GHz
Satellite) Space Qualified 490/550 GHz Radiometer Front-End FAB-T, RF Converter Modules
System Mitsubishi Electronic Corporation (MELCO)
GMI 89, 166, 183 GHz Receivers Space Qualified W-Band Local Oscillator
Alenia Spazio QinetiQ
Contraves Space Qualified Ka-Band Multiplier Tarsier Radar W-Band Front End
JPL Space Qualified K- & Ka-Band Mixers Caterpillar
HIFI, Space Qualified W-Band Isolators W-Band Scanning Radar System
Northrop Grumman Space Technology Lockheed Martin Commercial Space Systems
AEHF, Space Qualified 60 GHz Power Space Qualified V-Band Power Combiners
Combiners and other waveguide components ViaSat
Northrop Grumman Electronic Systems Gapfiller Gateway Converters
SSMIS, Space Qualified V- & W-Band Mixers Naval Research Lab
AMSU-A, Space Qualified Gunn Oscillator MIS 54, 89, 166, 183 GHz Receivers

ATMS, Space Qualified V- & W-Band Oscillators

Radiometer and Radar Systems Experience

150 GHz Interferometer
with Antenna

Vehicle Radar

Intelligent Cruise Control
Level Sensing

Altimeters

Autonomous Range Map
Traffic Monitoring

Active Suspension
Perimeter Detection

MMW Imaging Radar 150 GHz Multispectral
Radiometer

Remote Sensing Radio Astronomy
Polarimetry/RCS Measurement Cryogenic Receivers
Monopulse/Tracking Radar Environmental Science
Coherent Pulsed Radar Remote Sensing
Frequency Agile Radar Perimeter Detection
FMCW
Interferometers
Reflectometers
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Radar Systems Applications Experience

Vehicle Radar Data Millitech has over 15 years experience developadprs for numerous
applications covering a frequency range from 18460 GHz. We

developed the first commercial vehicle radar atGHz for Daimler-

Benz in 1996, and have the experience and flekibtlb develop

solutions for challenging sensing applications,eesgly where size
and resolution are critical. Our proprietary FMChdar designs
feature unparalleled frequency sweep linearity pravide unrivaled

range resolution. For Pulsed-Doppler applicationge develop

application specific coherent and frequency agietems to meet our
customers’ needs. Milltech also has the requisteertise to
integrate TWTA'’s or other high power devices intarent or custom
7 designed radar systems. Please consult Millitechmiore information

7 e (deg) on our radar capabilities or to discuss specifiiiements.

Millitec h@

1781.237
1

Power (arbitrary units)
890.619

Power Dividers/Combiners- Millitech has developed a number of
solutions for highly efficient millimeter-wave poweividing and
combining. These units are ideal for power comlgrim cascaded
arrays for commercial, military and satellite apations. Millitech
utilizes both electroforming and CNC machining teigies to
achieve low insertion loss, high point-to-point lsg@n, and
excellent phase balance. Millitech also offers anber of these
units as standard products and can accommodatdy reeay 2"
power combining requirements

Integrated Receiver - From rapid prototyping to the
qualification of integrated or discrete componeesign,
Milltech has extensive capabilities in the area of
subsystem design and test. In addition to measuhiag
performance characteristics and test parametetsreeq
for our standard millimeter-wave products and
subsystems, the performance of high reliabilitggrated
hardware can be fully characterized. To support
millimeter-wave systems for specific commercialasp

or military applications, Millitech has the fackis and
necessary equipment to permit real life test ine tru
application scenarios. Field testing and on-site
verification of millimeter-wave systems is one of
Millitech's unique capabilities.
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20, 30 and 45 GHz AEHF and Wideband Gapfiller
Frequency Conversion Systems

AEHF / Gapfiller Upconverter
Internal view

Installed Gapfiller Gateway
Converter Systen

AEHF / Gapfiller / GBS
Downconverter, Internal view

Millitech is at the forefront in the production obnversion systems for the next generation of amiit
satellites. Millitech has been awarded contraatsl, ia currently producing systems for both the AEhife
Wideband Gapfiller satellites. These major conveatgards cover Army, Navy and Air Force specifioas
and meet all of the strict RF and environmentalumegnents. The systems are modular and span tl
complete upconversion chain to Q- and Ka-Band amsindonversion chain from K-Band. The system:
include precise level control to and from an examodem.

At a time when many potential satellite users aeeefy defining system requirements, Millitech hasady
produced the conversion systems required for tlagg®ications. These existing designs can easily b
modified for custom applications. Our convertersiddig from Millitech’s experience and reputationr fo
quality in the Military SATCOM industry. Utilizatio of Millitech converters will result in cost andhedule
savings, and can substantially reduce technidabrisany new satellite, ground, mobile or airbosgstem.

Receiver IF Control Module Transmit IF Control Module
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Advanced Antenna Products

Millitech is a leading supplier of millimeter-waantennas and associated products for frequencigsgafrom 6 to
600 GHz and beyond. The Millitech design teamudek experienced millimeter-wave antenna and méxdian
engineers who provide custom designed antennaaatudne solutions for specific applications. Thestem@nas can
be integrated with millimeter-wave component asdesibo provide the highest level of integratiddelow are a few
of our supported technology areas and applicat@tific product examples. Please contact our sipartment to
discuss your specific needs.
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Millitech has developed designs for planar micripsantennas that are being used for satellite,rradd LOS
communications. Current research includes a Ka-Baotti-use, multipolarization phased array for nadad
communication.

Gaussian Optics

Millitech has a history of over 25 years in designhigh performance Gaussian optic, or quasioptic rarde
systems. Applications include radar, surveillanemote sensing, material studies, avionics, radioonomy and
plasma diagnostics.

The major advantage of quasioptics is low los
particularly at near millimeter and submillimete
wavelengths. The actual loss in propagatic
between focusing elements can be made arbitra
small by proper system design. The reflection lo
from metal mirrors is virtually immeasurable
throughout the millimeter region, while the los
from properly designed lenses is only a few percer

Another important advantage of free spad
transmission versus waveguide is the ability {
support all polarizations. Very high isolation (ibre
order of 40 dB) can be maintained betwee
orthogonal polarizations. Gaussian optics can a
support more than one spatial mode, which is useftt
for both imaging and monopulse feed systems.
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Monopulse Antennas

Millitech has developed monopulse antennas withegaide feeds and dual polarization monopulse aatehor
lenses and reflectors. The most important attrbofehese antennas are their compact size antbksy The figure
below shows a 4” dual polarization, dual channed/@.) Gaussian Optical Antenna monopulse for Ka-@Ban
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Multiband Antenna Feeds

Millitech has designed dual polarization multibdadds for satellite communications (SATCOM) antemnéhese
feeds reduce the mechanical complexity for new gdimm SATCOM antennas while increasing the
communications capacity of existing SATCOM antennadobile “on the move” applications have size and
weight limitations. These feeds enable single pemobile coverage.

Antenna Testing

Millitech has an indoor Compact Antenna Test Rafge testing
antennas from 2 inches to 10 feet in diameter. ddmpact antenna is
optically focused to produce accurate far fielddation from 7 GHz
through 220 GHz. Our positioner can handle virtualhy load up to
1000 Ibs. and our test capability runs 24/7, inlimate controlled
environment.

Millitech's capabilities measuring high gain miléter wave antennas
are unsurpassed with our Near-field Range (NFR& ané currently
equipped with a Nearfield Systems 5' x 5' planaarNeld Antenna
Range with a granite base for added stability. ieair-field Range
allows us to test in an indoor controlled setting aneasure large high
gain antennas with sidelobes in some cases 50 Id®/ ke peak, and
beam pointing to the 1/100th of a degree. We caricfrequencies
from 8GHz to 225GHz using phase coherent Millitéelguency
extenders.
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Manufacturing Services Division (MSD)

The Millitech Manufacturing Services Division spal@es in contract manufacturi
of complex and high value-added assemblies fotaniliand other demanding marke
MSD operates out of two manufacturing facilitiesating over 36,000 square feet
production space located in South Deerfield, MA.lliidch’'s MSD team has
considerable experience manufacturing two and taré positioners for the satelli
communications market, radars and high frequenogiag systems.

MSD manufactures, integrates and characterizesniaa¢e antenna pedestals &
antenna pedestal systems, radars and other highefmey systems for both milita
and commercial applications. The MSD team has @pes with antenna size
ranging from two inches to ten feet in diameterlliich has a long heritage in t
design, development and production of highly rééatomplex X-, Ku-, Ka- and Q
Band hardware providing antenna hardware for a waage of applications includin
satellite communications, radar systems, survaiahardware and air traffic control
equipment. Millitech has manufactured the vast nigjof the EHF antenna pedestal
assemblies presently deployed by the US Navy.

The MSD team utilizes an indoor Compact Antennat Resige (CATR) with a ten foot quiet
zone that is ideal for the characterization of denarray of microwave and millimeter-wave
antennas. The range is housed in an absorber lgaded that has been optimized for high
microwave and millimeter-wave frequencies. The datgst zone (quiet zone) allows for
N characterization of antenna systems in the 7 to @B frequency range with aperture size
ranging from 2” to 10 feet in diameter and can largssemblies weighing up to 455
kilograms (1000 pounds). The CATR also provideslimate controlled environment to
ensure optimum performance and allows for tes@ggrdless of unpredictable weather. It is
one of the few compact ranges in the world withdapability to test at very high millimeter-
wave frequencies.

In addition to the CATR, the facilities contain tabtories specially suited fo
mechanical, electromechanical and RF antenna systbassembly work. All MSD
RF subassemblies including feeds, waveguide asgmmbhd signal polarizers arg
fabricated, tuned and tested in these labs by yhighkllled electromagnetic and
mechanical technicians. Millitech has investediiclass 100,000 clean room .‘
contamination sensitive assemblies such as subenasystems and bearing o
subassemblies. The integration area includes abd#tiigh bay outfitted with |‘ ,

modular overhead crane system for the assemblgrgé Icastings and weldments y
that are typically used in pedestal configuraticensd other large positione
applications. Millitech providesnvironmental stress screening services through
use of two on-site thermal chambers and a vibratymtem.

For over 25 years, Millitech has participated immawious military and commercial programs and haglgg thousands of
antennas and antenna systems for use in applisatemging from off-the-shelf communications systamdully outfitted
military satellite communications terminals. MSPB the leader in the assembly and test of supetatity, cost effective
microwave and millimeter-wave satellite communicasi antenna systems. Starting with the developamedhiprototype phase,
to multiyear production including depot and repaark, Millitech has proven itself as a dedicatedter, ensuring the success
of the product throughout its lifecycle.

Our capabilities extend beyond satellite commurooatto other demanding build-to-print productionograms. Millitech’s
MSD team has the manufacturing discipline, quatisnagement program, materials management and bswséém controls to
ensure success in the most challenging applications
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Antenna and Quasioptical Products

(SFH) Scalar Feed Hom- The series SFH is a conical horn antenna withugation on the inside walls. This feature
provides symmetrical radiation patterns in E- angl&hes. This antenna also provides lower sidel@sesompared to
the series CHA, conical horn antenna. The standasin has a 3 dB beamwidth of 25° (typical) frogtd 220 GHz.
The series SFH is offered with circular or rectdagwaveguide output. The circular waveguide outpertsion can
support multiple polarization and be used in coofiom with other Millitech products such as the R@PL and WAC
L= = Page 10

(CRA) Cassegrain Reflector Antenna- The series CRA Cassegrain reflector antennadsadle from 18 to 220 GHz
with reflector diameters from 6 to 48 inches. ThéB3beamwidth and gain of the antenna are depermetite diameter
of the main reflector and the frequency. The sidetoare slightly higher than those of the GOA seriée series CRA
design offers compactness, versatility and higin.giaican support multiple polarization by incorating the series OMT
orthomode transducCer. . .. .. .. ... o e e e e .. Page 10

(GOA) Gaussian Optics Antenna- The series GOA is a Gaussian optics lens antdratgorovides high efficiency and
low sidelobes. It offers symmetric antenna patténnE- and H-planes. The antenna is available énquencies ranging
from 18 to 220 GHz. The gain and 3 dB beamwidthedepon the aperture size of the lens and the frequerhe
antenna can be configured in a number of waysfr pblarization diversity. . .. .. ... ... .. oL Page 11

(ODA) Omnidirectional Antenna - The series ODA omnidirectional antenna contankalf wave or quarter wave
dipole and an integral radome. It provides 360%tage in azimuth, and a typical gain of 2 dBi &t lbleam peak, that is
+10° from the horizon. The typical bandwidth is B#und a center frequency ranging from 20 to 96 .GHe series
ODA antenna has a very COmpact deSigN. . . ..ottt e e e e e e Page 11

(GFS) Freestanding Wire Grid Polarizer - The series GFS freestanding wire grid polarizensists of an array of
parallel wires stretched tightly into a planar sgg and affixed to a mounting frame. The closebcsf wires reflect
essentially 100% of the electric field componerdsafiel to the direction of the wires and transthi& component of the
field perpendicular to the WIres. . . . .. . oo e Page 12

(OMT) Orthomode Transducer - The series OMT orthomode transducer is use@hobine or separate two orthogonal
linearly polarized signals simultaneously. Typigalihe output (or input) port is in the circular weguide,which can
support linear polarization. Isolation is greatbart 25 dB between the two linear polarizations, aadower band
versions with greater isolation are also availablgs transducer can be used in conjunction witghséries POL polarizer
to handle circular polarized signals. . . ... ... . L e e e Page 12

(POL) Linear-to-Circular Polarizer - The series POL linear-circular polarizer consextpolarized signal from linear to
circular, or the reverse. The frequency range B Ifaximum of center frequency, with a low axialigaif 1 dB. The
series POL linear-circular polarizer offers lowenson loss with broadband operation. . .. ....... .. .. .. .. .Page 12

(WAC) Circular-to-Rectangular Waveguide Adapter - The series WAC circular-to-rectangular waveguadtapter
provides transition from standard rectangular toutar waveguide. The adapter can be used withceband scalar feed
horns, and provides wide bandwidths with low losd bbw VSWR. The series WAC adapter is availabla icomplete
range of flange Patlerns. . . .. .. .o e Page 12

(SGH) Standard Gain Hom - The series SGH standard gain horns, offeredoascal and pyramidal, are used to
measure gain of other antennas. These horns aedffrom 18 to 325 GHz in twelve waveguide barfitie SGH horns
are ideally suited for reference sources in duanolel antenna test receivers, and can be usedclaspphorns for
radiation MONITOMING. . . . . .o oo i e e e e e et e e e e e i e e e e e e e e e Page 13

(MPC) Monopulse Comparator- The series MPC monopulse comparator featurevaled insertion loss performance
far superior to typical industry counterparts. Toenparator is a 5-port device that can be usedriget acquisition and
raCKING SYSIEIMS. . . . o e e e e Page 13
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(DLH) Dielectric Horn Antenna — The series DLH dielectrically loaded horn antoffer advantages of both horn
lens antennas and simple horn antennas. Thesenasteffer high gain, superb return loss and lowlsioks over full
circular waveguide bands.. . . .. .. ..o e e e e e i PAOE 9

(WRJ) Rotary Joint - The series WRJ rotary joint allows the transiois®f RF signals from stationary to 360 rotating
rectangular waveguide. Common applications inclsdanning antennas of any kind used in radar animader
LSS 10 252 (8 [

(DLH) Dielectic Horn
Electrical Specifications
Performance Range
Parameter Available
Frequency Range 75 —-110 GHz
Aperture Diameters 2,3, 4, 5inches
Beamwidth 1.5 to 10.5 degrees
Gain 23.81041.1 dB
Sidelobes 17 to 25 typ. dB
VSWR 1.3:1 (typ)
Cross Polarization -25 (typ) dB
Depends on frequency and aperture
diameter

For more product information search sefgdd at www.millitech.com

(WRJ) Rotary Joint

Electrical Specifications

Performance Performance
Parameter
WRJ-15 WRJ-12 WRJ-10
Frequency Range (GHz) 50 -75 60 — 90 79 — 105

Insertion Loss dB (typ) 1.0 1.0 1.1
Input VSWR (typ) 1.5:1 1.5:1 1.8:1
Output VSWR (typ) 1.5:1 1.5:1 1.8:1

For more product information search seM¢RJ at www.millitech.com




Milimeter-Wave Technology & Design__

(SFH) Scalar Feed Horn

Electrical Specifications

Performance Parameter | SFH Range Available

Frequency range 18 to 220 GHz
Beam angles, HPBW 25° dB (nom)
Gain 5 to 23 dBi (nom)
Sidelobes -30 dB (typ)
VSWR 1.5:1 (typ)
Cross polarization isolation >30 dB

For other frequencies, please consult Millitech.
10 to 60 possible, 25 standard.
5 to 23 dBi standard, depending on beam angle.

For more product information search sef&d1 at www.millitech.com

(CRA) Cassegrain Reflector Antenna

Electrical Specifications

Performance Range

Parameter Available Remarks

Practical range for waveguide

Frequency range 1810 220 GHz 0 yq.

Standard reflector| 6, 10, 12, 18, 24, Custom diameters available.

diameters 36, 48 inches

Beamwidth, o o Beamwidth depends on frequency
HPBW 0.1% 0 8.0° (nom) and diameter selected.

Gain 26 t0 62 dBi (nom) Depending upon the frequency and

diameter selected.

Typical value for standard product.

Sidelobes 18 dB (typ) | Blockage by subreflector
determines sidelobe level.

VSWR 1.5:1 (typ) Return loss 14 dB typical.

Note: Nonstandard reflector diameters are availablead@leonsult Millitech.

For more product information search sefi#®A at www.millitech.com

10
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(GOA) Gaussian Optics Antenna

Performance
Parameter

Frequency range

Lens diameters

Electrical Specifications

Range
Available Remarks
18 to 220 GHz Practical range for waveguide feeds.
3in/7.62cm

6in/15.24 cm Other diameters available as custom
9in/22.86 cm products.
12in/30.48 cm

Depending on lens diameter selected

Beam angles 0110107 (typ) and frequency of operation.
Gain 25.0t0 53.9 dBi Depending on lens diameter selected
(typ) and frequency of operation.
Sidelobes 23 dB (typ) Depending on lens size and
P requirements.

VSWR 1.5:1 (typ) Return loss 14 dB (typ)
ggﬁzzoﬁlo'z:ﬁuon Scalar feed with polarizer grid

o >30 dB provides very high cross polarization
polarization ; .
version) isolation

Dual Polarized GOA Other ranges available upon request. Please ¢dvidlidech.

For more product information search sef&3A at www.millitech.com

(ODA) Omnidirectional Antenna

Electrical Specifications

Model ODA-42 ODA-28| ODA-22 ODA-15| ODA-10
 eouency (GHz) 5, 35 43 60 94
Azimuth 360°

Elevation +140° from beam peak to -20° from beaakpe
Beam peak + 10° from horizontal center

Gain 2 dB (nom)

Polarization Vertical

For more product information search sef3A at www.millitech.com

11



~ Millimeter-Wave Technolo

(GFS) Freestanding Wire Grid Polarizer

Theoretical Grid Performance (max grid size 10”
Electrical Specifications

Typical power transmission at maximum

Wire diameter | Wires Maximum operation frequency
(in/mm) per inch (GHZ) E Field per_pendicular to E Field parallel to
wires wires
0.001/0.025 200 200 >0.99 <0.01
0.001/0.025 300 650 0.98 0.01
0.001/25 400 1600 0.95 0.01

Please consult Millitech for other wire sizes and pitch.

For more product information, search sef#sS at www.millitech.com

(OMT) Orthomode Transducer

Electrical Specifications

Performance Parameter Specification
Frequency range 18 to 100 GHz
Bandwidth
Isolation 25t0 40 dB
VSWR 1.4:1 (typ)
Power handling 100 Watts, CW

Higher frequencies quoted upon request.

Please contact Millitech to discuss bandwidthaopi

Depending on requirements.

Lower VSWR options may be available dependingemjuirements.

For more product information, search sef@T at www.millitech.com

(POL) Linear-to-Circular Polarizer
(WAC) Circular - to - Rectangular Waveguide Adapter

Electrical Specifications

e | e mecaruer
Frequency range (GHz) 1810 170 1810 170
Axial ratio, 10% bandwidth (max) 1.0dB

Cross polarization isolation (dB) =25

(typ)

VSWR (typ) 131 1.15:1

For more product information, search seR&L or WAC at www.millitech.com

12
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(SGH) Standard Gain Horn

Electrical Specifications

Pyramidal Horns
Model Number SGH-42| SGH-28| SGH-22| SGH-19| SGH-15| SGH-12| SGH-10| SGH-08| SGH-06| SGH-05| SGH-04| SGH-03

Frequency band an. K Ka Q U \% E w F D G - -

range (GHz) 18-26.5 26.5-40 33-50 | 40-60 50-75 @ 60-90 | 75-110 90-140 110-170 140-220 170-260 220-325

Gain (dB) 24 24 24 24 24 24 24 24 24 24 24 24

VSWR 1.2:1 1.21 1.21 1.2:1 1.2:1 1.2:1 1.2:1 1.251 251 1.251 1.25:1 1.25:1
Conical Horns

Gain (dB) 21 21 21 21 21 21 21 21 21 21 21 21

VSWR 1.21 1.2:1 1.2:1 1.21 1.2:1 1.21 1.21 1.25:1  1.2511  1.251 1.2511  1.251

Note: All specifications listed are typical values.

For more product information, search seB8€H at www.millitech.com

(MPC) Monopulse Comparator

Electrical Specifications

Model MPC-10 | MPC-28
Frequency range (GHz) 94t096 34to 36
Insertion loss (dB) (typ) 1.0, port1.0, port
Sum () port (typ) 1.6:1 1.6:1
VSWR Az port ( Az) (typ) 1.8:1 1.8:1
El port ( El) (typ) 1.8:1 1.8:1
Null depth (dB) (typ) 30 30

Note: Customfrequencies available upon request. Please
MPC-10 consult Millitech for details.

MPC-28

For more product information please consult Mittiie

13
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Mixers & Detectors

(MXP) Balanced Mixer - The MXP is a high performance broadband balamece@r in a compact size, that
offers low conversion loss and noise figure ovewide range of local oscillator and IF frequenci@his
balanced mixer covers a frequency range of 18 @ @Mz in seven waveguide bands. The MXP mixer can
operate with low local oscillator power, typicall@ to 13dBm. . .. ......... ... . cou. ... Page 15

(MB1) Biasable Mixer - The series MB1 mixers are DC biased to operath {@iv local oscillator power
levels on the order of +1 dBm. These are balance@rswith low conversion loss over broad RF and LO
bandwidths and an IF range which extendsupto5GH. . .. ............................Page15

(DET) General Purpose Detector The series DET detector, utilizing Schottky BarrBeam Lead Diodes,
provide a very economical solution for power deteciover the 18 to 170 GHz range. Both high sensiti
and full waveguide bandwidths are achieved simeltaisly without external DC bias or adjustmerRage 16

(MSH) Subharmonic Mixer - The series MSH subharmonic mixer operates atangeor third harmonic of
the local oscillator frequency, offering broad RF,and LO frequency coverage. Four standard moakels
offered covering 50 to 200 GHz in four waveguidad®& . .. .. ........... .. uou.o. ... Page 16

(MHP) General Purpose Harmonic Mixer - The series MHP harmonic mixer is ideally suiteor f
downconverting millimeter-wave frequencies to imediate frequencies below 2 GHz by using a local
oscillator in the microwave frequency range of 2ZL& GHz. The MHP is offered in seven waveguide Band
spanning 18 to 110 GHz, with full RF waveguide banderage. The harmonic mixer features high seftsiti
and low loss, and is available with or withouteqgimency diplexer . .. ......... ... ... .. ..... Page 17

(MUP) Upconverter - The series MUP upconverter is used for trangjlaanmicrowave or low frequency
signal to millimeter-wave frequency output. Singde double sideband models are available in seven
waveguide bands from 18 to 110 GHz. Both offer lmwversion loss and high output power, typically +3
dBm in single sideband operation (including a gecfilter) . .. .. ........ .. ... .. . L. Page 17

(MIQ-28) 1/Q Mixer - This MIQ-28 are ideal for Radar Receiver appimas and Single-Sideband Mixers.
The LO port is split by a 90-degree hybrid to twe tmixers. The LO input is buffered so that onlgBm of
LO power is required for the mixer to operate. Jédhenixers may also be ordered without the intedrat@
AMPITI . e i ie e ... .. Page 18

(MIQ-10) I/Q Mixer — This MIQ-10 are ideafor High Frequency Radar Receiver applications Smjle-
Sideband Downconverters. The LO port is spilt thadegree hybrld to the two mixers. The RF |ri1m£t a Low
Noise Amplifier (LNA) for optimal conversion gain.. e . Page 18

14
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(MXP) Balanced Mixer

Electrical Specifications
Local Conversion Loss l\égés)e(:;igi)re Fullband
Model Oscillator (dB) (max) (includes IF amplifier contribution) RF&LO
Number Frequency Fixed LO Swept LO DSB SSB Conv Nc_)ise
Range WG IF0.1-2 IF0.1-18 IF0.1-4 0.1-2 2-4 4-8 g1 oS FIO
Band ' : : ' (@B) = (dB)
(GHz) GHz GHz GHz GHz GHz GHz GHZ  (max) (max)
MXP-42-R 18-26.5 WR-42 6.5 8.0 45 5.0 6.5 8.0 8.0
MXP-42-L 13-18 K- Connector 6.5 7.0 8.0 4.5 5.0 6.5
MXP-28-R 26.5-40 WR-28 7.0 9.0 5.0 5.5 7.0 13.5 9.5 9.5
MXP-22-R 33-50 WR-22 7.5 9.0 5.0 6.0 7.5 13.5 9.5 9.5
MXP-19-R 40-60 WR-19 7.5 80 9.5 5.0 6.0 7.5 140 100 100
MXP-15-R 50-75 WR-15 8.0 8.0 9.5 6.5 7.0 8.0 14.5
MXP-12-R 60-90 WR-12 8.5 8.5 10.0 7.0 7.0 8.5 150 11.0 11.0
MXP-1C-R 75-11C WR-1C 8.t 9.C 10.C 7.C 7.C 8.5 15.C  12.C @ 12C
Mixer will be tested using low noise IF amplifieRlease consult website for details.
When RF is fullband and LO is swept, IF will beintained at a fixed frequency.
Please consult Millitech for specifications on vens MXP-08, MXP-06 andMXP-
05.
For more product information, search seN$P at www. millitech.com
(MB1) Biasable Mixer
Electrical Specifications
Tested with +1 dBm Lo~ Mod€! MB1-12 MB1-10
drive. Tested at afixed LO  Frequency band and range (GHz) E W
frequency. Specifications are 60-90 75-110
for models without an IF Conversion loss (dB)
preamplifier. (max) 0.1-10 GHz IF 9.0 11.0
Anisolator is RF input return loss (typ) (dB) 6
recommended at local : , IF up to 2 GHz Full waveguide
; ; ; LO bandwidth (min
oscflllator input for optimum (min) IFupto5 GHz 10% of LO center frequency
errormance. . . .
P Low drive power (biased) (dBm) (min) 0
Note: The following specifications are consistentf all models of the MB1:
LO to IF isolation: 20 dB (typ) LO to RF isolation: 20 dB (typ)
RF and LO combined input power: 17 dBm (max) IF output independence: 50 ohm (typ)
DC bias voltage: 15V, LO (typ) Operating temperature is 0-50° C with
Please consult Millitech for IF preamplifier dégai specifications applying at 25° C

For more product information, search seNB1 at www.millitech.com

15



Model Number

Millimeter-Wave Technology & Design

(DET) General Purpose Detector

Electrical Specifications

DET-42 DET-28 DET-22 DET-19 DET-15 DET-12 DET-10| DET-08 ' DET-06 |DET-05

K Ka Q U \% E w
Frequency band and range (GHz) 18-265  265-40 3350 = 40-60 | 50-75 = 60-90 | 75-110
Video voltage (mV at -20 dB input) (typ) 50 40 30 18 13 13 17
\,cl'd‘io sensitivity (mV/mWw) (min into 1 2500 1800 = 1200 1000 850 700 1000
Flatness (dB) (typ) +1.5 *15 #1.5 #1.5 +1.5 +2.0 *1.7
TSS at 1 kHz (bw 40 Hz, dBm) (typ) -55 -55 -50 -50 -50 -45 -45
Video bandwidth (MHz) (typ) 10 10 10 10 10 10 10
Operating RF input power (dBm, CW ma +16 +16 +16 +16 +16 +16 +16
Absolute max rating (dBm) +20 +20 +20 +20 +20 +20 +20
Temp. Variation (%dev from 25°C/°C) 0.41% (typ. DET-28)

TSS.

load.

F D G
90-140 | 110-170 = 140-220
9 6 4
6500 500 400
3.0 3.0 +2.0
-40 -40 -40
10 10 10
+16 +16 +16
+20 +20 +20

TSS is defined as the signal level at which thieeioutput
is 8 dB greater than the noise level. Detectorsnatdested for

Video bandwidth is 1 GHz (typ) when terminatecbiat 50

For more product information, search sefe€ at www.millitech.com

Model Number

MSH-08-102
MSH-08-118
MSH-06-134
MSH-06-150
MSH-05-166
MSH-05-183
MSH-04-250

Notes:

Custom products available for other operating p&ters and options.

Please contact Millitech for details.

Noise figure is measured double side-band witartiplifier included.

LO can be tuned at Millitech to +/- 5% from thislwe. RF will adjust accordingly.
The DC input (typical) for all models is 0.1A @\15

(MSH) Subharmonic Mixer

Electrical Specifications

RF frequency LO frequency | Harmonic | Noise Figure | IF frequency

range (GHz) (GHz) number (dB) (typ) range (GHz)
92-112 51 2 8.0 0.5-10.0
108-128 59 2 8.0 0.5-10.0
124-144 67 2 8.0 0.5-10.0
140-160 75 2 8.0 0.5-10.0
162-170 83 2 5.5 0.1-4.0
173-193 91.5 2 7.0 0.5-10.0
240-260 125 2 9.0 0.5-10.0

LO

power

level
(optimum)

6 dBm
6 dBm
6 dBm
6 dBm
5 dBm
6 dBm
6 dBm

LO wave-guide

WR-15
WR-15
WR-12
WR-12
WR-10
WR-10
WR-08

16

For more product information, search seM&SH at www.millitech.com




Millimeter-Wave Technology & Design

(MHP) General Purpose Harmonic Mixer

Electrical Specifications

Model MHP-42 | MHP-28 |MHP-22 MHP-19 MHP-15 MHP-12|MHP-10

K Ka Q U \% E W
18-26.5| 26.5-40 33-50 | 40-60 50-75 60-90 75-110

Conversion loss (dB) 17 20 23 26 29 32 35

Frequency band and range (GH?z)

Notes: LO frequencyranges (GHz): 2-4, 3-6, 4-8, 8-1eD
IF frequency ranges (MHz): 5-500, 5-1000, 5-15B@500, Other
Units without diplexers available for use with exta diplexers of other instruments.
LO and IF connectors are S-F

Conversion loss figures are typical for midbaretjfrency with 16 dBm of LO power and even
harmonic mixing number of 8 or lower. RF input poié dBm max. Combined incident (RF and LO)
power 18 dBm max.

For more product information, search sehN#4P at www.millitech.com

(MUP) Single Sideband Upconverter (with filter)

Electrical Specifications

Model MUP-42 | MUP-28  MUP-22 | MUP-19 | MUP-15 | MUP-12 MUP-10
K Ka Q U Vv E w
Frequency band and range (GHz) 18-26.5 26.5-40 33-50 = 40-60 = 50-75 = 60-90 = 75-110
Output power level (dBm) (min) 0 0 0 0 0 0 0
Image frequency rejection (dB) (typ) 30 30 30 30 0 3 30 30
IF frequency (GHz) (min/max) 2/6 2/6 2/12 2/12 2/18 2/18 2/18
1 dB output compression point at 15 dBm LO 5 3 3 3 3 3 3
power
LO to RF isolation (dB) (typ) Please consult Mdlih for more information.

Minimum filter bandwidth is 2% of RF center freaqug. See filter specification,
series FNP, FLP, FHP.

Output power depends on LO and IF input powerleREls are typical. Maximum
power levels obtained at 13 to 17 dBm LO and 10 dBmmput.

LO bandwidth is typically 1 to 5 GHz. High bandwhds possible using special
designs. Please consult Millitech for details.

Upconverter operates at all IF power levels. MaximRF power output requires 10
dBm IF power. Linear operation at low IF power lBsve

For more product information, search seN8dP at www.millitech.com
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MI/Q-28 Mixer with LNA

Parameter Performance

Frequency Range, RF 34 — 36 GHz
Frequency Range, LO 34 - 36.01 GHz
Frequency Range, IF DC to 2 GHz
*Conversion Gain 8 (typ) dB
*Noise Figure 3 (typ) dB
Amplitude Balance 0.3 (typ) dB
Phase Balance 15 Degrees
Input P1 dB -6 dBm

. With Amplifier 0 mindBm
LO Drive Without Amplifier 15 min dBm
Supply Voltage 8 to 15 Volts
Supply Current 300 typ. mA
Max Pin (no damage) -1 dBm

* When used as an Image Reject mixer with loss éateynal IF hybrid

For more product information, search seNd® at www.millitech.com

MI/Q-10 Mixer with LNA

Parameter Performance
Frequency Range, RF 92 — 96 GHz
Frequency Range, LO 92 — 96 GHz
Frequency Range, IF 10 KHz — 3 GHz
*Conversion Gain 7 typ. dB
*Noise Figure 5.7 typ. dB
Amplitude Balance 0.8 typ. dB
Phase Balance +10 Degrees
Input P1 -12 dBm
LO Drive 13 min dBm
Supply Voltage 8 to 15 Volts
Supply Current 50 typ. mA
Max Pin (no damage) -5 dBm

* When used as an Image Reject mixer with loss less
external IF hybrid. The MI/Q 10 is subject to USent
Laws as contained in the ITAR.

For more product information, search seNd® at www.millitech.com
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Multipliers

(MUD) Fullband Frequency Doubler - The series MUD frequency doubler is a balancetstige mode
multiplier covering the full waveguide band from WA to WR-06. The corresponding output frequency
range is 26.5 to 170 GHz and the output power dksgnis typically £ 2.0 dB across the waveguide band
This frequency doubler is offered in two versioastandard and high power version. The standalorer
produces an output power of -15 to +3 dBm, depandjpon the input power level and frequency range.
The high power version produces an output powér @Bm to 10 dBm across an input power range of 21
to 24 dBm, dependent on the frequeNnCy range .. v w. . oo v ceevivieiii i e e e eee . P AQE 20

(MUT) Fullband Frequency Tripler - The series MUT frequency tripler is a balancesisteye mode
multiplier covering full waveguide bands from WR-82 WR-05. The corresponding output frequency
range is 33 to 220 GHz. The series MUT is offerethvio versions, standard and high power. The standa
version produces an output power of -15 to +3 dBepending upon the input power level and frequency
range. The high power version produces an outparepof 3 to 10 dBm across an input power rangelof 2
to 24 dBm, dependenton the frequency range ... ... c.cccooeeiiiiiiiiieiiiiie i ieee e ... Page 20

(AMC) Active Multiplier Chain - The series AMC active multiplier chain is a MMi&sed multiplier
that extends the range of sweepers or synthedimars8.25 — 20 GHz up to 140 GHz in eight waveguide
bands. The AMC can also be integrated with otheltiptiers, such as series MUD and MUT, to extend
the frequency range up t0 220 GHz.. . . . .. i e . PaAQE 21
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(MUD) Fullband Frequency Doubler

Electrical Specifications

Power output specifications apply over waveguidedy Output power can be optimized over narroweguiency range.

Series MUD-06 tested at 13 dBm input power (méovedd input power is 16 dBm).
Performance is over 50% waveguide bandwidth, plsascify.

Model MUD-28 MUD-22 MUD-15 MUD-10 MUD-06
Output frequency band and range (GHz) 26l.<5‘;i_40 33(_?50 50Y75 75\_/\{10 11%_170
Input frequency range (GHz) 13.25-206.5-25 25-37.5 37.5-55  55-85
Third harmonic content (dBc) (typ) -25 -25 -25 -25  -25
Standard Version

Input power range (dBm) (min/max) 10/18 10/18 10/18 10/18 7114
Conversion loss @ 16 dBm input (dB) (typ) 17 18 20 22 20
High Power Version

Input power range (dBm) (min/max) 20/23 20/23 20/23 20/23 ---
Conversion loss (dB) (typ) 15 15 16 16

For more product information, search seN8dD at www.millitech.com

(MUT) Fullband Frequency Tripler

Electrical Specifications

Model MUT-22 | MUT-19 | MUT-15 | MUT-10 | MUT-08 | MUT-06 | MUT-05
Frequency band and range Q U \% W F D G
(GHz) 33-50 40-60 50-75 75-110 90-140 110-170 140-220
Input frequency range (GHz) 11-16.67 13.33-20 1857 25-36.67 30-46.67 36.67-56.626.67-73.33
Input VSWR (typ) 2.51 2.51 2.51 2.51 * * -
Second harmonic content

-30 -30 -30 -30 * *
(dBc) (typ)
Fourth harmonic content

-20 -20 -20 -20 * *
(dBc) (typ)
Standard Version
Input power range (dBm) ;1 g 10/18 10/18 10/18 7116 7116 7/16
(min/max)
Conversion loss @ 16 dBm . .
input (dB) (typ) 20 21 22 24 23
High Power Version
Input power range (dBm)
(min/max) 20/23 20/23 20/23 20/23
Conversion loss (dB) (typ) 15 15 16 16 --- --- -

Series MUT-08, MUT-06, and MUT-05 tested at 13 dBmpical input power (maximum allowed input powerlié dBm).

Performance is over 50% waveguide bandwidth, plsgscify.
* Please consult Millitech for details.

For more product information, search seN8dT at www.millitech.com
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Model Number

Output frequency (GHz)
Input frequency (GHz)
Multiplication factor
Input Power

Output power
Maximum input power
Signal purity (max)

DC input (typ)

Model Number

Output frequency (GHZz)
Input frequency (GH2z)
Multiplication factor
Input Power

Output power

Maximum input power
Signal purity (max)

DC input (typ)

Model Number

Output frequency (GHz)
Input frequency (GHz)
Multiplication factor
Input Power

Output power

Maximum input power
Signal purity (max)

DC input (typ)

Notes:

1. The units must be heat sunk to keep the cageetature at or below

+45°C.

2. If required, heatsinks can be omitted. See “H@AOrder” section.

Millimeter-Wave Technology & Design
(AMC) Active Multiplier Chain

Electrical Specifications

AMC-KK-CFHO00
20 to 40
10to 20
2

8-12V @ 750 mA

AMC-19-RFH00
40 to 60
10 to 15
4
+3 dBm (nom)

8-12V @ 650 mA

AMC-10-RFH00/20/B0O
7510 110
12.50 to 18.33 (6x)
6orl2

8-12V @ 600 mA

3. All testing will be at room temperature.
4. The output power is saturated.

5. The maximum DC input current is 100 mA abovettfpécal values.
6. The current rating shown for the AMC-10-RFHO@oisthe RFHOO 6x
model only. For 12x (AMC-10-RFH20), the DC inpstd-12V @ 750
mA and input frequency is 6.25 to 9.15 GHz. Curratings for other
AMC-10 models are shown directly beneath their eetipe plots.

AMC-28-SFHO00
26.51t0 40
13.25t0 20
2

+10 dBm (nom)
See plots below

+13 dBm

-20 dBc

AMC-22-RFHO00
33to 50
8.232460
4

8-12V @ 800 mA 8—-12V @ 900 mA

AMC-15-RFHO00
50to 75
12.50 to 18.75
4
+10 dBm (nom)
See plots below
+13 dBm
-20 dBc
8-12V @ 650 mA

AMC-08-RFH00
90 to 140
11.28705
8
+10 dBm (nom)
See plots below
+13 dBm
-20dBc
8-12V@ 1A

AMC-12-RFH00
60 to 90
©6.21.25
8
+3 dBm (nom)

8-12V@ 1A

AMC-05-RFH00

14020 2
11.67 to 18.33
12

8-12V@ 1A

For more product information, search seAd4C at www.millitech.com
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(AMC) Active Multiplier Chain
Typical Performance

AMC-KK-CFHO00
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Millimeter-Wave Technology & Design

(AMC) Active Multiplier Chain
Typical Performance

AMC-10-RFHO0

min

75 80 85 90 95 100 105 110
Frequency (GHz)

Note: The plot for the AMC-10-RFHO0O applies to both
6X and 12x (AMC-10-RFH20) multiplier versions

AMC-08-RFHO00

10

Note: The AMC-10-RFHBO DC input is 8-12V @ .880A

Output Power (dBm)
{

-10

90 100 110 120
Frequency (GHz)

Note:The AMC-10-RNHBO DC input is 8-12V @ 1A

130 140

For more product information, search seAd4C at www.millitech.com
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Amplifier and Oscillator

(GDM) Mechanically-Tuned Gunn Oscillator - The series GDM mechanically-tuned Gunn
oscillator is specifically designed to provide raable mechanical tuning characteristics by means
of a micrometer drive. High power output is ach&wvath minimal output power variation over the
entire tuning range. The oscillator provides braatdng range with comparable output power from
WR-28 10 WR-10 . . . e e Page 25

(GDV) Voltage-Controlled Gunn Oscillator - The series GDV voltage-controlled Gunn oscillator
provides electronic tuning characteristics by qalytacoupling a Gunn device to a tuning varactor.
Series GDV provides performance capabilities ragp@iom nominal electrical tuning to very wide
tuning bandwidths. The oscillator is available frath5to 100GHz . ... ........... Page 25

(LNA) Low Noise Amplifier - Millitech manufactures a line of standard, inelinlow noise
amplifiers in the 18 to 110 GHz range. These ampdfutilize the latest in MMIC technology and
are designed for easy integration into nearly ailynneter-wave application while providing state-
of-the-art performance. These units are manufadtinreompact packages. . ........ Page 26

24

(AMP) Power Amplifier - Millitech manufactures a line of standard, inelirpower amplifiers in
the 18 to 110 GHz range. These amplifiers utillze latest in MMIC technology and are designed
for easy integration into nearly any millimeter-waapplication while providing state-of-the-art
PEITOIMANCE. . . . o Page 26
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(GDM) Mechanically - Tuned Gunn Oscillator

Electrical Specifications

Model Number GDM-28 H GDM-22 GDM-19 GDM-15 GDM-12 GDM-10
Frequency range (GHz) 26.5-40 33-50 40-50 50-60 50-60 60-75 60-75 75-90  75-90 90-100
Typical DC supply (V/mA) 5/1000 @ 5/1000 5/1000 5/1000 5/1000 5/1000 10/250 10/250 10/250 10/250
Typical frequency stabili
(,\)l’ﬂz 0 quency stability 2 3 3 3 3 4 4 5 5 5
Typical power stability (dB/°C)  -0.02 -0.02 -0.02 -0.03 -0.03 -0.03 -0.03 -0.04 -0.04  -0.04

Standard Version (x1% tuning or less)

Available power (dBm) (min) 25 24 23 18 18 18 18 18 18 16

Maximum Tuning Version
Available power (dBm) (min) 20 19 19 17 17 17 17 17 16 10
Tuning bandwidth (GHz) 4 4 4 4 4 4 4 4 4 4
— Center frequency tolerance +100 MHz unless otisergpecified.

— Many combinations of mechanical tuning range aumghut power are possible. The L

versions are representative examples. Many reqainésn
beyond these standard ranges can be met. Contiéitgd¥lifor more information.
— Power output and tuning range are critically dejeat on the actual center frequeng
in this frequency range.
— Please contact Millitech for details.
— Please contact Millitech for wider tuning options
NOTE: Please contact Millitech for a solution to yair specific requirements.

~

For more product information, search se@3M at www.millitech.com

(GDV) Voltage — Controlled Gunn Oscillator

Electrical Specifications

Model Number GDV-28 GDV-22 GDV-19 GDV-15 GDV-12 GDV-10
Frequency Range (GHz) 26.5-40 33-40 40-50 40-50 50-60 50-60 60-75 60-75 75-90 75-90 90-100
Typical frequency stability (MHz/°C) 2 2 3 3 4 4 4 4 5 5 5
Typical power stability (dB/°C) 0.03 0.03 0.03 0.03 0.03 0.03 004 004 004 0.04 0.04
Narrow Tuning Version (100 MHz)
Available power (dBm) (min) 23 23 21 21 19 19 18 18 16 16 13
Moderate Tuning Version (500 MHz)
Available power (dBm) (min) 21 21 19 19 17 17 16 16 14 14 12

- Center frequency tolerance +100 unless othersyseified.

- Many combinations of mechanical tuning range aughut power are possible. These versions are geptative
examples. Many requirements beyond these standages can be met. Contact Millitech for more infation.
NOTE: Please contact Millitech for a solution to yair specific requirements.

For more product information, search sef3V at www.millitech.com 25
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(LNA) Low Noise Amplifier

LNA Noise Figure Capabilities

15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110
Freq (GHz)

Note: Please consult Miitech for further information on available models.

For more product information, search setid\ at www.millitech.com

(AMP) Power Amplifier

¢ P1dB (dBm
AMP Capabilities (dBm)
¢ Psat (dBm)
45 7
40 7 00bes
3 000900
35 s
1 eotes | B8 “‘:’: . *9
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— 1 j22:d 0060 o
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~ 1e 00
2 5t sove,
— 40090
o ] *» 4000 00000
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Freq (GHz)

Note: Please consult Millitech for further information on available models

For more product information, search seAd4P at www.millitech.com
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Control Components

(PSP) Single-Pole Single-Throw PIN Switch The series PSP single-pole, single-throw (SPSIN P
switch covers 18 to 110 GHz in seven waveguide ®aRdll waveguide bandwidth is available up to 75
GHz. The available bandwidth is 10 GHz in the ran§&5 to 100 GHz. The standard switching speed is
150 ns (typical) from isolation to PASS state afdn® from insertion loss state to isolation. Theemion
loss is 1.2 dB (max) in K-Band, and increases 2odB (max) in W-Band. The standard isolation isd®)

in K-Band, and drops to 20 dB in W-Band. PSP isfective device . .. .......... . .c...... Page 28

(PSH) High Speed Single-Pole Single-Throw PIN Switc- The series PSH high speed, single-pole,
single-throw (SPST) PIN switch covers 18 to 95 GQilzseven waveguide bands. The switch covers full
waveguide band up to 40 GHz. The bandwidth drofis@ilz at 95 GHz. The standard switching speed is 2
ns (max) with a driver propagation delay of 8 iypigal). It is available with or without an intedidriver.
Isolation levels range from 30 dB in K-Band to 1Bid W-Band. PSH is a reflective device . . .Page 28

(PDT) Single-Pole Double-Throw PIN Switch- The series PDT single-pole, double-throw (SPDIN P
switch covers 18 to 100 GHz in seven waveguide ®aRdll waveguide bandwidth is available up to 75
GHz. The available bandwidth is 10 GHz in the ran§®0 to 100 GHz. The standard switching speed is
300 ns (typical) from isolation to PASS state afdn® from insertion loss state to isolation. Theemion
loss is 1.8 dB (max) in K-Band, and increases 3 max) in W-Band. The isolation is 22 dB in K-Bhn
and drops to 18 dB in W-Band. Series PDT is avkslab “Y” configurations. WR-28 and WR-10 models
are also available in “in-line” configurations. P¥la reflective device. . ... .............. Page 29

(PS3) Single-Pole Triple-Throw PIN Switch- The series PS3 single-pole, triple-throw (SP3IN Bwitch
is available in Ka-Band (26.5 to 40 GHz), V-Ban@ (6 75 GHz), E-Band (60 to 90 GHz) and W-Band (75
to 100 GHz) PS3 is a reflective device. Please bMillitech for PS4 specifications. . . . . ....Page 29

(VCA) Voltage-Controlled Variable Attenuator - The series VCA voltage-controlled variable atiegou
covers 18 to 100 GHz in seven waveguide bands.vaikguide bandwidth is available up to 75 GHz. The
bandwidth is 10 GHz above 75 GHz. This attenuatfer® an attenuation dynamic range of 25 dB upQto 5
GHz, and 20 dB at 100 GHz. Series VCA is also effem a high attenuation version, in which the
attenuation dynamic range is 25 to 40 dB, dependljpan the frequency. However insertion loss ishdélyg
higher. VCA is areflective deviCe. . . ... .o i e Page 29
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(PSP) Single-Pole Single-Throw PIN Switch

Electrical Specifications

Model PSP-42PSP-25 PSP-22PSP-1¢ PSP-15 PSP-12 PSP-1C
K Ka Q U \Y E W

Frequency band and range (GH@ o6 = 55 540 33°50 40-60 50-75 60-90 75-110

Bandwidth (GHz) (max)* 10 10 10 10 10 10 10

Standard Version

Insertion loss (dB) (max) 1.2 15 15 1.8 2.0 210 2.2

Isolation (dB) (min) 30 30 30 25 20 20 20

High Isolation Version

Insertion loss (dB) (max) 2.0 2.2 2.4 2.5 2.7 2.7 3.7

Isolation (dB) (min) 40 40 35 35 30 27 25

Performance Specifications (all bands)

Switching speed (rise/fall): 20/150 ns (typ) (10800%)

Driver propagation delay: 10 ns (max)

VSWR (“on” state): 2:1 (max)

Power handling (CW/peak): 0.5/10 W (max)

Current: 5V@ 20 mA,-5t0-12 V@ 5 mA

* For wider bandwidth please consult Millitech.
Note: Driver control input is TTL compatible with SMA caector.

For more product information, search seR&Pat www.millitech.com

(PSH) High Speed Single-Pole Single-Throw PIN Switc

Electrical Specifications

Power handling (CW/peak, W) (max)0.25/5  0.25/5 0.25/%
DC bias input | Positive supply | +5/20  +5/20  +5/20

(VImA) Negative supply ~ -5/5  -5/5  -5/5

Model PSH-42 PSH-28 PSH-22 PSH-19 PSH-15 PSH-12 PSH-10
Frequency band and range (GHz) 18-K26.5 26}.?-40 33(-350 40-60 | 50-75 60-90 75-95
Bandwidth (GHz) (max) FULL 10 10

Insertion loss (dB) (max) 2.0 2.0 2.5

Isolation (dB) (min) 30 30 30

Switching speed (ns) (typ) 2 2 2

Driver propagation delays (ns) (max) 8 8 8

VSWR (max) 2:1 2:1 2:1

0.25/5 0.25/5 0.25/5 0.25/5

Switching speed specifications apply to any suitdiier combination. Driver propagation delay notluded. Switching

speed is driver dependent.
Measured in PASS state only.
Driver control input is TTL compatible with an SM#onnector.

For more product information, search seR&#H at www.millitech.com
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(PDT) Single-Pole Double-Throw PIN Switch

(PS3) Single-Pole Triple-Throw PIN Switch

For more product information, search seM€3A at www.millitech.com

Electrical Specifications
Model WR-42 | WR-28 & WR-22  WR-19| WR-15 WR-12| WR-10
Frequency band and range (GH2) 18-K26.5 26|.<5€{40 33?50 40960 58{75 soE-go 75\!\{00
PDT
Bandwidth (GHz) (max) 10 10 10 10 10 10 10
Insertion loss (dB) (max) 1.8 2.0 2.0 2.5 2.5 3.0 2.7
Isolation (dB) (min) 22 22 22 22 22 19 18 PDT
PS3
Bandwidth (GHz) (max) 10 6 6 4
Insertion loss (dB) typ 2.4 2.5 2.5 3.0
Isolation (dB) (min) 20 20 20 18
Performance Specifications (all bands)
Switching speed (rise/fall): 20/300 ns (typical) (10% to 90%)
Driver propagation delay: 10 ns (max) in additiorswitching speed
Power handling (CW/peak): 0.5/10 W (max)
Current 5V@ 20 nA, -51t0-12 V@ 5 m#
Notes:
Maximum bandwidth offered. Superior performancerfarrower bandwidth.
Driver propagation delay (10 ns max) not includ&avitching speed is driver dependent. PS*
For more product information, search seREST or PS3at www.millitech.com
(VCA) Voltage - Controlled Variable Attenuator
Electrical Specifications
Model VCA-42 VCA-28 VCA-22 VCA-19 VCA-15 VCA-12 VCA-10
Frequency band and range (GHz) 1826.5 26l.<5£{40 33(?50 40960 50Y75 60%90 75Y\ioo
Standard Attenuation Version with Driver
Bandwidth (GHz) 6 10 10 10 10 10 10
Insertion loss at 0 V (dB) (typ) 1.4 1.7 1.7 2.0 2.2 2.2 2.2
Minimum attenuation at 10 V (dB) 30 30 30 25 20 20 20
VSWR (max)* 21 21 21 21 21 21 21
Power handling (CW/peak, W) (mexp.5/10 = 0.5/10/ 0.5/1C 0.5/10 0.5/10 0.5/10 0.5/10
DC bias input (V/imA) +12/2C £12/20 +12/z0 +12/20 240 +12/20 +12/20
Control voltage (V) 0-10 0-10 0-10 0-10 0-10 0-10 -1®
High Attenuation Version with Driver
Bandwidth (GHz) 6 10 10 10 10 10 10
Insertion loss at 0 V (dB) (typ) 2.2 25 2.5 2.8 3.0 3.0 3.0 Measured in PASS state only.
Minimum attenuation at 10 V (dB) 40 40 40 35 30 30 25
VSWR (max)* 21 21 21 21 21 21 21
Power handling (CW/peak) (max) 0.5/10 0.5/10 0.5/10.5/10 | 0.5/10, 0.5/10 0.5/10
DC bias input (V/mA) +12/4C  +12/40 +12/40 +12/40 2440 +12/40 +12/40
Control voltage (Vv 0-1C 0-1C 0-1C 0-1C 0-1C 0-1C 0-1C
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Ferrite and Filter Products

(FBI) Fullband Isolator - The series FBI full waveguide band isolator Bamaday rotation ferrite device. This
isolator is offered from 18 to 220 GHz in ten wawelg bands. The isolator consists of a sectionafeguide
containing low loss ferrite material and impedantatching elements. The isolator has a maximum tioser
loss of 1.5 dB in K-Band and 4.5 dB in G-Band. Tleresponding isolation is 25 and 20 dB. . .....RPage 31

(JFD) Ferrite Isolator and Circulator - The series JFD junction ferrite isolator and wiator covers the fre-
guency range from 18 to 100 GHz in seven wavegdo@®ls. The isolator and circulator provide higHaison
and low insertion in a relatively small packagee3é units are available in two configurations: lifjgnction
and triple-JUNCLION. . . . .. e Page 31

(WBI) Wide Band Isolator - The series WBI wide band isolators provide amlid®lution for applications in
broadband instruments and systems, swept frequapghcations and cryogenically cooled radio telgss
These isolators feature low insertion loss and hggiation in a compact size. They are also ideal f
applications where spaceisata premium. . . ... ... .. ittt e e e Page 32

(FLP) Low Pass Filter- The series FLP low pass filter provides high cagn and excellent selectivity for fre-
guencies above the corner frequency. The filteec®18 to 110 GHz in seven waveguide bands. Tlestios
loss is 1 dB in K-Band and increases to 1.6 dB {nma¥V-Band. The waveguide cut-off frequency deiags
the rejection at the lower band edge. This filtas la wide stopband, rejecting up to three timeshigkeest
PasShand frEQUENCY. . . . . ...ttt e e e e e e Page 32

(FIB) Iris Bandpass Filter - The series FIB narrow bandpass filter has a @assbandwidth in the range of
1% to 25% of center frequency. The filter offersvlinsertion loss in the passband and a high degfee
selectivity. For example, the typical insertiondder a filter with 2% passband bandwidth in Ka-Bas 1.5
dB. Characteristics can be tailored to suit specijection requirements. The series FIB is avélab nine
waveguide bands from 18 10 220 GHZ. . . . . oo ot e Page 32

(FNP) Narrow Bandpass Filter- The series FNP narrow bandpass filter has a padsbandwidth in the
range of 2% to 5% of center frequency. The filtders low insertion loss in the passband and a dagyree of
selectivity. For example, the typical insertiondder a filter with 2% passband bandwidth in Ka-Bas 1.8
dB. Characteristics can be tailored to suit spec#jection requirements. The series FNP is aVailabeight
waveguide bands from 18 t0 140 GHZ . . . . e oo e Page 33

(FHP) High Pass Filter- The series FHP high pass filter is designed amdtcucted to provide a sharp skirt
selectivity of low frequency with minimum insertidmss in the passband. The typical insertion Ise€s4 dB in
K-Band, and increases to about 1.5 dB in W-Banet ifisertion loss is determined by the corner fregye
and selectivity. This filter is available in eighiveguide bands from 18 to 140 GHz. The filter aeb#aristics
can be tailored to meet specific rejection reqUEBTB . . . . . ... i Page 33
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(FBI) Fullband Isolator

Electrical Specifications

Model FBI-42 FBI-28 | FBI-22 FBI-19|FBI-15 FBI-12 FBI-10 FBI-08| FBI-06 | FBI-05
Frequency band and range (GHz) K Ka Q U N E W F D G
418-26.5 26.5-40 33-50 40-60 50-75 60-90 75-110 90-140 110-170 140-220
Insertion loss (dB) (max) 1.5 1.5 1.5 1.7 1.8 20 52 3.0 3.5 4.5
Isolation (dB) (min) 25 27 27 27 27 27 27 20 20 20
Power rating (W) (max) 3.0 2.5 2.0 15 1.5 1.0 1.00.75 0.75 0.75

The performance of G-Band (WR-05) isolators is sme@d at selected
frequencies within the band. Performance specifinat given above are
typical values measured in the frequency band.

Note: Input/Output is 1.4:1 VSWR (max).

For more product information, search seR& at www.millitech.com

(JFD) Ferrite Circulator and Isolator

Electrical Specifications

Model JFD-42 JFD-28 | JFD-22| JFD-19 JFD-15  JFD-12 JFDO
Frequency band and range K Ka Q U \% E W
(GHz) 18-26.5 @ 26.5-40 @ 33-50 @ 40-60  50-75 60-90 @ 75-100
Single Junction Units (Partial band/Fullband)

Bandwidth (GHz) (max) 2.0/8.5 2.0/13.5 2.0 2.0 2.0 2.0 2.0
Isolation (dB) (min) 20/20 20/18 20 20 20 20 20
Insertion loss (dB) (max) 0.3/0.4 0.5/0.6 0.5 0.6 70 0.8 0.8
VSWR (max) 1.2:1/1.31 0 1.2:1/1.41 1.2:1 1.3:1 1.3:1 1.3:1 1.3:1
Power rating (W) (max) 10 10 8 7 6 5 5
Triple Junction Isolators

Bandwidth (GHz) (max) 2.0 2.0 2.0 2.0 2.0 2.0
Isolation (dB) (min) 50 50 50 50 50 50
Insertion loss (dB) (max) 1.2 1.3 1.6 1.9 2.2 52
VSWR (max) 1.2:1 1.2:1 1.2:1 1.3:1 1.3:1 1.3:1
Power rating (W) (max) 10 8 7 6 5 5

Full waveguide bandwidth units available in K- d&alBands (WR-42 and WR-28) only. For broader bddthg in other bands, please
see series WBI or consult Millitech for details.

Maximum bandwidth offered for the standard prodBtease specify bandwidth requirement.

Load VSWR 3:1 or better.

1 GHz bandwidth for frequencies above 96 GHz.
Note: Wider bandwidth is available as a special orderage consult Millitech for details.

For more product information, search sede® at www.millitech.com
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(WBI) Wide Band Isolator

Electrical Specifications

Model WBI-10
Operational frequency range (Gt 82-110
Insertion loss (dB) (max) 1.3
Insertion loss at 80K (dB) (typ) 0.6
Isolation (dB) (min) 20
VSWR (max) 15:1

At ambient temperature only.
Includes mismatch due to port configuration.
Note: Can be tuned for cryogenic operation, but testexthadtient temperatures.

For more product information, search sekéBl at www.millitech.com

(FLP) Low Pass Filter

Electrical Specifications

Model FLP-42 FLP-28 FLP-22 FLP-19 FLP-15 FLP-12|FLP-10
Frequency band and range (GHz) 18—K26.5 26P.<5a-4o 39?50 4560 50\{75 60E-90 75Y\110
Insertion loss (dB) (max) 1.0 1.0 1.C 1.0 1.2 14 61
Upper band edgdd) (typ) (corner frequency) (GHz) 28.3 41.2 52.0 62.0 77.0 93.0 1050
Rejection bandf(; to fy) (GHz) (typ) 34-66  49-95 62-12074-143 92-178 111-214139-263
Waveguide cutoff frequencyd) (GHz) 14.1 21.1 26.3 31.4 39.9 48.4 59.1
Custom Products

Rejection range for high frequencidg to fy) (dB) 22-55 25-50 25-45 25-40 25-40 25-40 25-40

Rejection band attenuatiofy (to fy): > 40 dB.
Frequencies below this waveguide cut-off frequesieysignificantly attenuated. Typical rejectiorDa885 times cut-off frequency is 40 dB.

For more product information, search seR&® at www.millitech.com

(FIB) Iris Bandpass Filter

Electrical Specifications

Model FIB-42 FIB-28 FIB-22 FIB-19 FIB-15 FIB-12 FIB-10 FIB-08  FIB-06 | FIB-05
Frequency band and range K Ka Q U \% E w F D G
(GHz) 18-26.526.5-40 33-50 ' 40-60 50-75 60-90 75-110 90-140 110-170 140-220

Passband Insertion Typ 0.25 0.25 0.3 0.35 0.3% 0.45 0.6

loss (dB
(dB) Max| 0.4 0.4 0.5 0.55 0.55 0.75 0.9

Low side rejection level
) >50 >50 >50 >50 >50 >50 50
(dB) (min) @ fre

High side rejection level
. 45 42 40 38 35 35 30
(dB) (min) @ Ry

Passband VSWR 1.51 1.51 1.51 1.51 1.5:1 1.51 1.5:1

Data is based upon a 6-section, 10% filter.
Please consult Millitech for further information.

For more product information, search sefRé8 at www.millitech.com
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(FNP) Narrow Bandpass Filtel

Electrical Specifications

Model FNP-42 | FNP-28 ' FNP-22| FNP-19 FNP-15 FNP-12 FNP-10 PNS8
K Ka Q ) \Y E W F
Frequency band and range (GHz) 18-26.,5 26.5-40 33-50 = 40-60 = 50-75 = 60-90 = 75-110  90-140
0
Insertion loss (dB) (max) 2% 1.8 1.8 1.8 1.8 2.0 2.0 2.2
4% 1.6 1.6 1.6 1.6 1.8 1.8 2.0
Low side rejection level (dB) (min) @:F 40 40 40 40 40 40 40
High side rejection level (dB) (min) @xk 30 30 30 30 30 30 30
Passband VSWR (typ) 1.5:1 1.5:1 1.5:7 1.5:1 151 511 151

Data is based upon a 5-section filter. Upper limit 6% bandwidth.

Standard rejection frequencies(Bnd Rry) are calculated at center frequency = (1.5 x baditivw
in GHz).

Please consult Millitech for further information.
Note: Other bandwidth percentages are available uporestg{See serigdB for other bandwidth

requirements and options)

For more product information, search seR&H> at www.millitech.com

(FHP) High Pass Filter

Electrical Specifications

Model FHP-42 FHP-28 FHP-22 FHP-19 FHP-15 FHP-12 FHP-10 FHP-08
K Ka o) U i E W F
Frequency band and range (GHz) 18-26.5 26.5-40 33-50 40-60 50-75 60-90 75-110 90-140
Range of cut-off frequency (band edge) (GHz) 14-23  21-35 25-44 31-52 40-64 48-80 59-95 116-125
Passband loss (dB) (max) 0.7 1.0 1.0 1.2 1.3 1.3 15 2.0

Rejection at 90% of cut-off frequency (dB) (typ) 45 45 40 40 40 35 35 35

Cut-off frequency has 3 dB loss (typical). Attetioia increases rapidly below this

frequency.
Insertion loss passband is measured 4.0 GHz fren3 tdB cut-off frequency.

Longer length is necessary to achieve greatemt®n. Please consult Millitech for
details.

For more product information, search sefRét at www.millitech.com
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Passive Waveguide Products

(CGC) Crossguide Coupler- The series CGC crossguide coupler covers 18 @0@Hz in nine waveguide bands.
The typical coupling value is 20 dB, with directivof 17 dB up to 110 GHz and 12 dB above 110 G#dz.complete
coverage of each waveguide band, two models aesenff each covering 70% of the waveguide bandeS&GC is
offered with the fourth port (the isolated porther internally terminated or leftopen. .. ............. Page 35

(CL3) 3-Port High Directivity Directional Coupler - The series CL3 high directivity coupler coverstd870 GHz
in nine waveguide bands. The coupler is offeredh wdupling values of 3, 6, 10, 20, 30 or 40 dB, anders a full
waveguide band. It has directivity of 37 dB up @®Hz and dropsto 28 dBup to 170 GHz. . . ........ .. .Page 35

(CMT) Magic Tee Hybrid Coupler - The series CMT magic tee hybrid coupler coverol870 GHz in nine wave-
guide bands. Each coupler is offered in two veisi@ne providing a bandwidth of 60% and the otheriding a
bandwidth 0f 9000. . . . .. .. o e e e Page 36

(CSS) Short Slot Hybrid Coupler - The series CSS short slot hybrid coupler cové&® 20 170 GHz in nine
waveguide bands. The two output ports are in-liméhe input port, and have 9phase difference with nearly equal
power levels over 5% of the center frequency. Igmabetween output ports is 20 dB (typical). .. ... ... Page 36

(FXA) General Purpose and Precision Fixed Attenuato- The series FXA general purpose fixed attenuaiosists
of a waveguide section with a precisely cut reggstiane. It is available in nine waveguide bandsnfrl8 to 170
GHz. The precision fixed attenuators are made uaimggged split block design. This attenuator carubed as a
laboratory standard against which other instrumentomponents are calibrated. . .. ... ........ ...... Page 37

(LSA) Level Set Attenuator- The series LSA level set attenuator consistswéweeguide section with a precisely cut
resistive vane. The attenuator is available in mmageguide bands from 18 to 170GHz. ... ......... ... .Rage 37

(VPS) Variable Phase Shifter The series VPS variable phase shifter consistsvedveguide section with a movable
dielectric vane driven by a micrometer. This aremgnt provides a phase shift range of 180°. .. .. ... Page 37

(WTR) Termination - The series WTR termination covers 18 to 220 GH20 waveguide bands. The termination
consists of tapered absorbers within the wavegset#ion. This termination is designed to providenaximum
VSWR ranging from 1.03:1in WR-42t0 1.5:1in WR-05. . .. .. ... it i e e e Page 37

(TLD) Tunable Load - The series TLD tunable load covers 26.5 to 17& GiHeight waveguide bands. The tunable
load consists of a metric micrometer tuning meckrarthat allows the microwave absorber to be paosgtiowithin the
guide while maintaining a constant magnitude ofection coefficient. This tunable load is desigrtedprovide a
typical VSWR ranging from 1.05:1 in WR-28t0 L.AInNIWR-06. . .. . . . . . ...t e i e Page 37

(TSC) Tunable Short- The series TSC tunable short covers 26.5 to 1@ @ eight waveguide bands. The
short consists of a movable non-contacting chokegar within a waveguide section. The series TStiges
VSWR in excess of 20:1 in WR-28 and 15: 1 iNnWR-06... . . .. ... .. i Page 37
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(CGC) Crossguide Coupler

Electrical Specifications

Model CGC-42 | CGC-28/ CGC-22 | CGC-19 CGC-15] CGC-12 CGC-10 CGC-08

K Ka Q U Vv E W F
Frequency band andrange (GH2) 1 g 565 55540 3350 @ 40-60  50-75  60-90 = 75-110 = 90-140

- -1I5 A2 -5. - ¢ - -
Bandwidth (GH2) ngband 18-23.95 265-35 33-4 40-54  50-67  60-81 -995 90-125

Highband 20.55-26.5 30-40 = 3850  46-60  57-75  69-90  85-110 105-140

Insertion loss (dB) (max) 0.5 0.5 0.5 0.6 0.6 1.0 1.0 15
Directivity (dB) (min) 17 17 17 17 17 17 17 12
Main line VSWR (max) 1151 1151 1151 1151 1151 121 1.2:1 1.2:1
Secondary line VSWR (max) 1.2:1 1.2:1 1.2:1 1.2:1 211 1.25:1 1.25:1 1.25:1

Nominal £ 10% of dBs
Higher coupling values available. Please codillitech for details.
Residual loss after sub-treating coupled value

For more product information, search se@&sC at www.millitech.com

(CL3) 3-Port High Directivity Directional Coupler

Electrical Specifications

Model Number CL3-42 CL3-28 CL3-22 CL3-19 CL3-15 CL3-12 CL3-10 CL3-08 CL3-06
Frequency band andrange (GHZ) 16'5¢ = oo 40 a3%0 | 4060 5075 6090 75110 9040 110470
Coupling value (dB) , 10, 20
Coupling flatness (+dB) (max) 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7
Insertion loss (dB) (max) , 0.8 0.8 0.8 0.8 1.1 1.5 1.5 2.2 25
Directivity (dB) (min) 32 37 37 37 34 32 32 28 28
Main line VSWR (max) 1.06:1 1.06:1 1.06:1 1.06:1 1.08:1 1.11 1.11 1.15:1 1.51
Secondary line VSWR (max) 1.11 1.1:1 1.11 1.11 1.11 1.151 1.15:1 1.2:1 1.51
Coupling value (dB) 30, 40
Coupling flatness (xdB) (max) 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7
Insertion loss (dB) (max) 0.8 0.8 0.8 0.8 1.1 1.1 1.5 2.2 25
Directivity (dB) (min) 32 33 33 33 30 30 28 24 24
Main line VSWR (max) 1.06:1 1.06:1 1.06:1 1.06:1 1.08:1 1.081 1.112 1.151 1.51
Secondary line VSWR (max) 1.11 1.11 1.11 1.11 1.11 1.11 1.15:1 1.2:1 1.51

— Coupling value =-10 lag(Py/Py).

—For power dividers, please see series CSS or CMT.

— Insertion loss = -10 lag[(P,+Ps)/Py].

— Directivity = 10 logp (Ps/Py).

- Typical for 10 dB units only.

For more product information, search se@s at www.millitech.com 35
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(CMT) Magic Tee Hybrid Coupler

Electrical Specifications
CMT-42 | CMT-28 | CMT-22 | CMT-19 | CMT-15 | CMT-12 | CMT-10 | CMT-08 | CMT-06

Model

Frequency band K Ka Q U \% E w F D
60% and 90% Bandwidth Versions

Frequency coverage ) _ ) _ 24 ) ) o
909 bandwidth version (GHz) 18-25 26.5-38 33-48 40-58 50-72 60-87 75-106

Bandwidth 8 10 12 15 18 21 30 36

60% bandwidth version (GHz center)

Selectable center frequency range ) ) _ _ _ _ _OE 3 . _
60% bandwidth version (GHz) 20.5-22.5 30.5-34 38-43 46-52 57.5-64.569-78 @ 85.5-95.5 105-120| 128-14¢€

Insertion loss (dB) (max) 0.5 0.5 0.7 0.8 1.0 1.0 1.0 1.2 1.2

H-Arm ports 1.5:11 1.5:11 151 151 151 1.5:1 1.5:1 151 15
VSWR (max)

E-Arm ports 1.6:1 1.6:1 1.6:1 1.6:1 1.6:1 1.6:1 1.6:1 1.6:1 1.6

. . E- to H- arms 30 30 30 30 30 30 30 30 30

Isolation (min)

Co-linear arms 20 20 20 20 20 20 20 20 20
Balance (+ dB) (max) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Percentage bandwidth denotes percent of full waidegbandwidth.

For more product information, search se@&4T at www.millitech.com

(CSS) Short Slot Hybrid 90° Coupler

Electrical Specifications

Model Number FCrlg(;teGrHZ BW IanoeSrélon Isolation Vg\;/e(lgrgtss), \g/e(fl[]tm)
CSS-42-S024B0 24 0.5 20 500 200
CSS-28-S029B0 29 0.5 20 370 150
CSS-28-S035B0 35 0.5 20 370 150
CSS-22-R040B0* 40 0.5 20 500 200
CSS-19-R046B0* 46 5% 0.5 20 500 200
CSS-15-R060B0 60 0.8 20 200 80
CSS-12-R077B0 77 1 20 200 80
CSS-10-R094B0 94 1 20 200 80
C.SS-NR-R144R( 14c 1F 18 200 ]N

* Special Square Flange available, pleasswdbMillitech Sales.

For ~ 60% lighter weight, change “B” to “A” for Alninum
Phase accurat$® at center frequency:10° flatness across frequency

Other frequencies available, please consult MdlitSales
Insertion loss above 3dB power split with 90° rielafphase

For more product information, search sef@&Sat www.millitech.com
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(FXA) Precision and General Purpose Fixed Attenuato
(LSA) Level Set Attenuator
(VPS) Variable Phase Shifter

Electrical Specifications

General Purpose Fixed Attenuator

Model FXA-42 | FXA-28 | FXA-22 | FXA-19 | FXA-15 | FXA-12 | FXA-10 | FXA-08 | FXA-06
Frequency band and K Ka Q U \% E W F D
range (GHz) 18-26.5| 26.5-40| 33-50 | 40-60 | 50-75 | 60-90 | 75-110 | 90-140 | 110-170
VSWR (max) 1.15:1) 1.151 1.151 1.1511 1.151 115 1.151 1.20:1 151
Power rating (W) (max) 0.5 0.5 0.5 0.5 0.3 .3 0.3 0.3 0.3
Level Set Attenuator

Model LSA-42 | LSA-28 | LSA-22 | LSA-19 | LSA-15| LSA-12 | LSA-10 | LSA-08 | LSA-06
Insertion loss (dB) (max) 0.5 0.5 0.5 0.7 0.7 1.0 01 1.2 1.2
Power rating (W) (max) 0.5 0.5 0.5 0.3 0.3 .3 0.3 0.3 0.3
Variable Phase Shifter

Model VPS-42| VPS-28| VPS-22| VPS-19| VPS-15| VPS-12| VPS-10| VPS-08| VPS-06
Insertion loss (dB) (max) --- 0.5 0.5 0.7 0.7 1.0 01 1.2 1.2
Power rating (W) (max) 0.5 0.5 0.5 0.5 0.5 05 0.5 0.5

Specify attenuation level when ordering (40 dB Jnax

High power versions available. Please consultiteédh for details.

Attenuation range 25 dB (min @ max setting).

VSWR 1.3:1 (max) on all versions.

Phase shift range is 0-180 degrees with measutsmede at the lowest frequency of the waveguiahe ba

For more product information, search seR&®\, LSA, or VPSat www.millitech.com

(WTR) Termination
(TLD) Tunable Load
(TSC) Tunable Short

Electrical Specifications

Model (Termination) WTR-42 | WTR-28 | WTR-22 | WTR-19 | WTR-15 | WTR-12 | WTR-10 | WTR-08 | WTR-06 | WTR-05
Frequency band and range (G Hz)l8-K26.5 26|.<;40 33(-?50 40960 50\{75 60?90 75\-/\110 90F140 110D-170 145220
VSWR (max) 1.03:1 1.03:1 1.03:1 1.04:1 1.05:1 105: 1.06:1 1.08:1 151 151
Average power (W) (max) 1.0 1.0 0.7 0.3 0.3 0.3 0.2 0.1 0.1 0.1
Model (Tunable load) TLD-42 | TLD-28 | TLD-22 | TLD-19 | TLD-15 | TLD-12 | TLD-10 | TLD-08 | TLD-06 | TLD-05
VSRW (nom) 1.05:1 1.05:1 1.05:1 1.05:1 1.05{1 .0611 1.08:1 1.1:1
Average power (W) (max) 1.0 0.7 0.3 0.3 0.3 0.2 01 0.1
Model (Tunable short) TSC-42| TSC-28/ TSC-22 TSC-19 TSC-15| TSC-12| TSC-10 | TSC-08| TSC-06 | TSC-05
VSWR (min) 20:1 20:1 20:1 20:1 20:1 20:1 18:1 51
Average power (W) (max) 1.0 0.7 0.32 0.3 0.3 2 0. 0.1 0.1

High power versions available. Please consultitdith for details.

For more product information, search sei¢ER, TLD, or TSC at www.millitech.com
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