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Excellence Since 1954

July 1, 1954

The Narda Corporation was incorporated. Narda intro-
duces bolometers and hires its first employee; by
December, sales exceeded $10,000 a month.

1959
Narda is now housed in four buildings in Mineola; 700
products are offered and 125 people are employed.

1961
Narda moves into its new 40,000 sq. ft. building in Plain-
view; the company catalog requires 170 pages.

1965
Narda acquires Microline product line from Sperry Rand
Corp.

1967

Narda’s first officially listed quotation on the American
Stock Exchange; breaks ground for new facility in
Melville, NY; new products include Model 4016 Ku-Band
Miniature Coupler; Model 3074 Precision Reflectometer
Coupler, and Model 445 RF Power Bridge.

1968

Narda doubles its space with its new building in Melville;
computers come to Narda...sales growth demands a
more sophisticated production scheduling system -
including computer-controlled milling and drilling
machines.

1969

World’s first solid-state swept frequency generator intro-
duced at IEEE show; Model 8100 Surveyor recognized
by the I-R Competition as one of the 100 most significant
industrial products developed in the U.S.

1978

Narda components are being supplied to ITT, Westing-
house, IBM, Sanders, Raytheon, General Dynamics,
Northrop for integration in sophisticated weapons
systems...Toshiba and Sharp use Narda Radiation
Monitors...Narda’s isotropic probes are used by the
FAA, EPA, US Department of Labor, The office of Tele-
communications and the military in the US and through-
out the world.
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1979
In its 25th year, Narda introduces the world’s first 6-18
GHz low noise amplifier.

1981

Arthur J. Levitt, Jr., Chairman of the American Stock
Exchange, addresses shareholders and employees at
Narda’s new 150,000 sq. ft. headquarters in Hauppauge.

1983

Loral Corporation acquires Narda in exchange for stock
valued at $45,000,000. Narda continues to develop high
performance safety products and components for military
systems.

1989
Narda introduces the Nardalert Personal Monitor.

1993

Narda expands lines to meet growing needs of wireless
communications; introduces 72000 Series VSWR Moni-
tors (CATS).

1994
Lockheed Martin acquires Loral but Narda name
survives and sales are strong.

1998

A group of former Loral executives purchase ten
divisions of former Loral Corp. - including Narda - and
form L-3 Communications.

1999

L-3 purchases the former W&G Safety Test Solutions
operation in Germany from Wavetek and combines those
products with Narda’s safety products under the Narda
Safety Test Solutions name.

2000
Low cost offshore manufacturing facility opens.

2004
Narda celebrates 50 years of leadership in RF and Micro-
wave Technology.

2006
Narda Safety Test Solutions introduces NBM Series
broadband survey meter.

2009
Narda Safety Test Solutions introduces SRM 3006 selec-
tive survey meter.

2010

Narda introduces new generation of Integrated Micro-
wave Assemblies, utilizing proprietary multilayer printed
board technology.
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The New Narda Catalog

With more than a half century of experience in the design,
development and production of high performance RF
components, RF Sub-Systems and Instruments, superior
performance and long-term reliability has been and
continues to be synonymous with the brand. Our complete
and expanded product lines appear in this 2010 edition,
collectively representing the world's most comprehensive
RF and Microwave products catalog. In addition to full
product specifications and outline drawings, our application
notes and technical articles will help guide your product
selections. As has always been the case, our local and
factory based Sales Engineering and Customer Support
Professionals are always available to provide the

personalized assistance that you expect.
Ordering Information

The information in this catalog will, in most cases, be
sufficient for you to select a particular Narda product. When
additional technical information is required, or for pricing
and delivery information, our website contains an actively

updated list of our worldwide local representative offices.

Visit www.nardamicrowave.com or www.narda-sts.us (for

RF Safety Instruments) and click on the REPS or Contacts
tabs as appropriate. While the factory can be contacted at
631-231-1700, or by email at Nardaeast

very much appreciate on the involvement of our local

L-3com.com we

representation in meeting your needs. Please see the
important note just below for our customers located outside
the United States.

Note: For technical assistance and pricing and delivery for our
customers residing outside the United States, our International Sales
representatives are the single point of contact for our customers and all
inquiries should be routed through those International Sales

organizations accordingly. For those few regions where we are not

represented, direct contact to the factory is acceptable, per the contact

information above.

When placing your order, please include the Narda model
number, the frequency range of operation and the name of
the product as it appears in the catalog. For example:
Model Number 4779-10 DC-18 GHz. 10 dB Fixed
Attenuator. As Narda can only guarantee the performance
stated in the catalog, for the purchase of a catalog part,
any non-standard features that may be required should be
clearly identified on the purchase order. When such non-
standard features are required, a dialog with Narda Sales
engineering must take place to insure that there are no
misunderstandings as to what is being provided, and of
course to find the best method of achieving the non-

standard feature that is desired.
Submitting Purchase Orders

Domestic United States Originated orders may be
submitted by phone, or by fax or email on your Standard
Purchase order Form directly to the factory or to the
attention of your local representative. In either case, all
orders should show the Narda Factory information below
as the formal supplier of the goods to be purchased.
Please see the note below regarding order placement for

our International Customers.

Narda Microwave-East and L-3 Company

435 Moreland Road

Hauppauge, NY 11788

631-231-1700 (Phone)

631-231-1711 (by Fax)

nardaeast@L-3com.com (for components based products)
nardasts@L-3.com (for RF Safety Instruments)

435 Moreland Road = Haup

2 TEL: (631) 231-1700 =

I?auge New York 11788
AX: (631) 231-1711

www.nardamicrowave.com « EMAIL: nardaeast@L 3com.com


http://www.nardamicrowave.com
http://www.narda-sts.us
mailto:nardaeast@l-3.com
mailto:nardaeast@l-3com.com
mailto:nardasts@l-3.com

Introduction

Note: For those purchase orders submitted from our International
Customers, your order placement should be to the submitted to and in
the name of the authorized Sales organization for your geographical
area, or directly to the factory when Representation is not present in

your area.
Domestic Terms

Net 30 days, Ex-works, subject to credit approval unless
otherwise specified. Shipments shall be C.O0.D when made
to unrated firms, unless credit account has been
established or, when advance payment has been received.

All major credit cards are accepted.
e S8 =l

Export Terms

Full payment in advance of shipment by wire transfer,
major credit card or via irrevocable Letter of credit
confirmed by a United States bank. All prices are Ex-works

unless otherwise specified.
Shipping Information

All sales are considered Ex-works unless otherwise
specified. Any damage incurred during shipment should be
settled between the customer and the carrier. Shipments
from the point of origin will normally be made by Parcel
Post, UPS, Federal Express, or Air Freight. Narda
Microwave-East will choose the most appropriate means of
transportation when carrier or method has not been

otherwise specified.
Additional Information

Delivery on all items quoted stock is subject to prior sale, a
quotation indicating an IN STOCK status cannot guarantee
that said STOCK is available at the time of order.
Quotations, Pro Forma Invoices Destination prices and
shipping information required for pro-forma invoices or
FAS, CIF or C&F quotations or importation assistance can
be quickly obtained from your local Sales Representative

or from the factory directly as necessary.
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Payment of Invoices
US Currency Payments:
Send check to:

L-3 Communications Corporation
Narda Microwave-East

P.O. Box 13598

Newark, New Jersey 07188-0598
Send wire to:

JPMorgan Chase Bank, NA

1 Bank One Plaza

Chicago, lllinois 60673

ABA No. 071000013

Account No. 1039486

SWIFT Code No. CHASUS33

(L-3 Communications, Narda Microwave-East)
Euro Payments:

Send check or wire to:

Bank of America (Branch 6008)

26 Elmfield Road

Bromley, Kent BR1 1WA

United Kingdom

Account No. 600825572018

Sort Code No. 165050

IBAN No. GB36BOFA16505025572018
SWIFT Code No. BOFAGB22

(L-3 Communications, Narda Microwave-East)
Certificate of Conformance

A Certificate of Conformance is supplied with our packing
list for all shipments this certification states the following:
"This material was produced in accordance with all applicable drawings
and specifications and meets the contractually applicable quality
specifications. All inspections and/or tests have been performed using
equipment calibrated in accordance with the requirements of ANSI/
NCSL Z540-1. Documentary evidence in the form of the test data and/

or reports and inspection records are on file and available for
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examination. Narda Microwave-East components and instruments are
mercury free. Mercury is neither utilized nor present in our component

or Instrument products, production processes or inventory locations.”

Test Data Availability

Hard Copy test data as applicable and as available per
device type and testing methods may be purchased for an
additional 25.00 per unit. Test data requests must be
requested at the time of order and an associated line
item(s) with the applicable test data fee should be within
the body of your ordering document. After the fact requests

for test data are normally not acceptable.
Change Orders and Cancellations

Change Orders regarding price, delivery or any conditions
not specified on the original order will be considered in
effect after mutual agreement has been affirmed in writing
between the customer and Narda Microwave-East.
Cancellation of any accepted order shall only be accepted
with the written consent of the factory. All cancellations will
be dependent upon customer’s agreement to satisfy all
charges incurred by Narda Microwave-East in the
performance of the order. Narda Microwave-East will
endeavor to promptly “stop work” upon written notification

of a cancellation request.
Repairs/Returns and Calibration Services

Repairs and recalibration of Narda Components and
Instruments require that the product is returned to the
factory. Before returning any component or instrument, the
Narda Customer Service must be contacted such that a
Return Material Authorization (RMA) may be issued for the
return and subsequent repair or re-calibration of the goods.

When requesting an RMA, you will asked to provide the

model number, serial number and as much information as
possible about the nature of the difficulty or reason for
return. Once a repair or return has been approved, a RMA
number will be assigned, this RMA number should be
clearly denoted on the shipping container for routing on
arrival. Estimates of repair and or calibration charges are
provided to the customer before any work is done, unless
otherwise directed. Returns must be shipped prepaid to:
Narda - an L-3 Communications Company

435 Moreland Road

Hauppauge, NY 11788

PLEASE PLACE RMA REFERENCE NUMBER ON THE OUTSIDE

SHIPPING PACKAGNG

Application Engineering

Convenient local support is provided through Sales
Representatives. They are well equipped to provide you
with any product assistance you may require and to assist
you with your special requirements and applications. In
cases where special needs are to be met with special or
catalog derivative solutions, the Narda factory shall assign
special five digit model numbers so that variations on
catalog performance or outline drawings may be properly
documented. Additional costs and or lead times are
normally associated with special product development and

delivery.
Product and Price Changes

Although all information in this catalog was current at the
time of publication, our continuing product improvement
program requires that we must reserve the right to change
specifications and or pricing without notice. The minimum

acceptable purchase order amount is $100.00.
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About Us - The Narda Story

Started in 1953, Narda Microwave-East is one of the ten original business units of L-3 Communications, a multi-billion
dollar electronics company serving the military and commercial communication markets. For over 50 years, Narda has
developed and manufactured state-of-the-art RF and microwave components, integrated microwave assemblies,
subsystems and RF Safety Instrumentation. The company has positioned itself and maintains its position as a technology
leader by offering advanced products in the frequency range of DC to 100 GHz for both commercial and military
applications.

We maintain the world's largest inventory of RF and microwave components and instruments for rapid delivery of our
products to our customer base. Products manufactured at our production facilities include PIN diode switches, switch filter
banks, couplers, power dividers, attenuators, and RF mechanical switches that are suitable for a myriad of RF
applications.

Narda also offers custom developed Integrated Microwave Assemblies (IMA's) which integrate and combine active and
passive components. These products are typically custom designs for specific customer functionality requirements and
include the integration of switches, filters, oscillators, synthesizers, amplifiers and many other components as required.

In addition to our custom and COTS components and IMA's, Narda manufactures our full line of RF Safety
Instrumentation that characterizes RF levels for RF workers and the general public.

Facilities

With our 150,000 square-foot Hauppauge, NY and 20,000 square-foot offshore facilities, and our dedicated team of sales,
design, production, and quality professionals, the Narda brand continues to be recognized as a trusted and field proven
choice for custom or catalog off-the-shelf RF components and instrumentation. All product design/prototyping, production
control and procurement originate at the Hauppauge facility while manufacturing and test utilize the NY and offshore
production resources. In addition to its standard production and test environments, clean room manufacturing facilities are
maintained at both manufacturing locations. Additional combined capability highlights are described in the following page.

Offshore manufacturing facility.

435 Moreland Road = Haup I?auge New York 11788
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Engineering Design Tools

= Advanced Design and Simulation Software Packages

= High Frequency Structure Simulator

= Component Synthesis Software, Design and System Budget Calculators

= 40 and 60 GHz Vector Network Analyzers with converter group delay module

Special Process Manufacturing

= Photo Etch of Substrate Circuitry
= Laser Seal (NY Facility)

= Sputtering (Gold Germanium)

= Vacuum Deposition

= Paint and Seal

= Environmental Testing Facilities

Test and Measurement Capabilities

= Production in Process Testing DC to 50 GHz

= ATE Suite for Instrument Calibration Services

= IM Test Capability

= Classified and Non-Classified Designated Test Areas

Quality Assurance Management

The Quality Assurance System at Narda is in full conformance with ISO-9001:2000. Originally certified in 1996 to ISO
9001:1994, Narda’s registration was upgraded to the ISO 9001:2000 version of the standard in May 2003. We received
our AS-9100 certification in the summer of 2009. Our Quality System’s heritage is based upon MIL-Q-9858 and MIL-
I-45208. The company also complies with the workmanship standards in MIL-STD-454, and maintains a calibration
system to ANSI/NCSL Z540-1-1994. Narda’s QA System is approved by over 100 companies including most of the major
top tier defense and commercial equipment providers. A bulletined highlight of our quality system components appears
below.

= 1SO 9001 - 2000 Certified

= AS 9100 Certified

= Assists in Supplier Management

= Reliability Engineering

= Over 50 Internal Audits Performed Annually by Trained Auditors

= Audit Results Reviewed by ISO Management

= Soldering is performed and inspected by IPC Certified individuals

= Plating is verified by XRF technology

= Product Conformance Testing

= Design Verification

= Special Environmental testing performed in house, or at approved external facilities

= First Article and Group B Services

= In Process Inspection

= Verification Testing

= Documented ESD Control Plan

Design and Drafting

= Manufacturing Engineering

= Dedicated Design Center (CAD/CAM)
= Mechanical Design

= Layout

Material Control and Procurement Systems

Production and material is controlled by the Narda ERP System (Visual Manufacturing) and by a set of defined
procedures maintained by department management. The Visual system allows traceability of material throughout the
manufacturing process as well as providing historical data via the Visual Manufacturing database. The material flow
sequence can be loosely broken up into (3) discrete sections; Front Office (Sales and Contracts), manufacturing
operations, and back office (shipping and accounting).
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Catalog Products

We build our catalog products to an industry forecast and
inventory over 1000 different models. Most models are in stock,
and if not, are available on a defined schedule.

Couplers

Power Dividers & Hybrids

PIN Switches

Mechanical Switches
Attenuators

Terminations

Additional Passive Components
PIN Limiters

Couplers

= Millimeter Wave Ultra-Broadband Couplers
= Models covering 18 to 40 GHz, 1 to 40 GHz and 1 to
60 GHz
Miniature SMA Couplers
= .5t0 26.5 GHz, octave, multi-octave and maximally
flat models
Type N Broadband Directional Couplers
= .25 to 12.4 GHz, octave, multi-octave and maximally
flat models
= Type N Dual Directional Reflectometer Couplers
= Multi-octave bands from .05 to 8 GHz
= High power, high directivity
= High Power Directional Couplers
= Covering 2 to 8 GHz, 2 to 18 GHz, 6 to 18 GHz bands
= Power levels to 1000 W CW
= Economical Couplers for Cellular and PCS Applications

Power Dividers & Hybrids

= Wireless Band Power Dividers/Combiners
= 800 to 2500 MHz, 2-way to 16-way modules
= SMA 3-Way Power Dividers
= SMA 2-Way and 4-Way Power Dividers
= QOctave, multi-octave units in .5 to 26.5 GHz
bandwidths
= Multi-Octave Type N Power Dividers
= 2to 8 GHz, 6 to 8 GHz and 2 to 18 GHz bandwidths
= Ultra-Broadband SMA Power Dividers
= .5to 6 GHz, .5 to 18 GHz bandwidths, 2, 4, 8-way
= SMA and Type N Multi-Octave 90 and 180 Hybrids
= Specialized Devices for High Power Dividing and
Combining Operations

435 Moreland Road = Haup IPauge New York 11788
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PIN Switches

= PIN Switches
= 0.5to 18 GHz
= SPST to SP6T, transfer
= Reflective and absorptive
= Integral drivers
= High-Speed Switched Bit Attenuators
= Switched Filter Banks
= Custom Switches
= Upto 26.5 GHz
= SPST to SP25T
= High power switches
= Full military specifications
= Mil Std 883 screened

Mechanical Switches

= SEM Series — Stocked Electro Mechanical Switches
= DC to 18 GHz
= SPST to SP6T, transfer
= Reflective and absorptive
= Integral drivers
= Standard Custom Switches
= DC to 26.5 GHz
= SP2T to SP12T, transfer
= Wide range of options

Attenuators

= Type N Fixed Coaxial Attenuators
= Frequency range: DC to 18 GHz
= Power: 2 or 5 W (average)
= Choice of attenuation values up to 50 dB
= Miniature Fixed Attenuators
= Frequency range: DC to 40 GHz
= SMA and 2.9 mm connectors
= Attenuation: up to 60 dB
= Type N High & Medium Power Attenuators
= Frequency range: DC to 18 GHz P
= Attenuation: up to 30 dB
= Power: up to 150 W average
= Thumbwheel & Panel Mount Step Attenuators
= Frequency range: DC to 18 GHz
= Type N or SMA female connectors
= Attenuation: up to 69 dB
= 1dB or 10 dB Increments
= Low Cost Step Attenuators
= Frequency range: DC to 2.5 GHz
= Attenuation: 0 to 10 dB 1 dB steps, 0 to 50 dB 1 dB steps, 0 to 70 dB 10 dB steps

435 Moreland Road = Haup I?auge New York 11788
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= Variable Attenuators
= Frequency range: 4 to 26 GHz
= Connectors: SMA or Type N
= Attenuation: up to 35 dB

Terminations

= Millimeter Wave Ultra-Broadband Couplers
= Frequency range: DC to 50 GHz
= Connector 2.9 mm
= SMA Coaxial Fixed Termination
= Frequency range: DC to 26.5 GHz
= Power: up to 10 W average
= Type N Coaxial Fixed Termination
= Frequency range: DC to 18 GHz
= Power: up to 500 W average

Additional Passive Components

8
L fa = & 4
' — =5
lé"- - - -
Circulators & Isolators DC Blocks | -
4 Phase Shifters Standan:l Gain Horns
Adaptors
PIN Limiters
= Narrowband and Wideband Versions ‘ e
= Frequencies up to 18 GHz
narda 0

= Up to 600W of Pulsed Power -
= Fast Recovery Time s
= Small Size 1-18 3Hz
= Available as a Stand Alone Part or in an Integrated ;,__ E g

K -
Assembly

LIH =101
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Custom Engineered Components & Networks

& Switched Filter Bank In addition to providing off-the-shelf catalog products, Narda
has been supporting customers for decades with custom-
engineered solutions. The most mutually beneficial solution (for

the customer and Narda alike) is the selection of a catalog

product; however, we continue to support our customers when

special models are required. It is not always practical to provide

a custom product for a small-quantity and one-time

requirement. Product specifications that involve a reasonable

200 Watt ] ) )
combiner  first-order quantity and follow-up potential are welcomed.

125 Watt Custom -
5-Way Butler Matrix ? .M' R
Power Divider f - 3 e
.. - - I i :‘s
T ;
o
High Power -

Sampling Coupler  * e’

20 MHz - 18 GHz
Power Sensor

Environmental Performance

Environmental specifications for Stripline Directional Couplers, Attenuators, and Power Dividers as applicable.

Parameter Specification
Operating Temperature -54 to +105°C
Storage Temperature -55 to +125°C
Humidity Per MIL-STD-202F, Method 103B, Condition B (96 hours at 95% R.H.)
Shock Per MIL-STD-202F, Method 213B, Condition J (30G, 11 msec)
Altitude Per MIL-STD-202F, Method 105G, Condition B (50,000 ft)
Vibration Per MIL-STD-202F, Method 204D, Condition B (.06" double amplitude or 15G, whichever is less)
Thermal Shock Per MIL-STD-202F, Method 107D, Condition A (5 cycles)

Note: This is an exclusive listing. Where otherwise noted in the catalog, the above environmental
performance may not apply. Not applicable for those products designed for commercial applications. Many of
our catalog off-the-shelf (COTS) products have the ability to withstand considerably more stringent
environments. If you have special environmental requirements, please contact the Sales Department at
Narda.

435 Moreland Road = Haup I?auge New York 11788
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- __ Narda Safety Test Solutions is recognized as the world
i ; ki X ~ leader in non-ionizing radiation safety equipment. The
company holds more than 95% of the patents in the
industry. Products are now available to accurately
measure electromagnetic fields from a few Hertz to over
100 GHz, as well as, static magnetic fields. RF personal
monitors cover 100 kHz to 100 GHz and area monitors
| detect energy from 50 Hz to 100 GHz.

User Support
. Narda-STS User Support Includes:

= Equipment and application consultation by our worldwide sales
network

= Repair and calibration service

i = Expert advice on standards and recent developments

¢ = Training and measurement services

Just Power-On and Measure

Simple operation is critical when you need dependable results. This requires device technology that simplifies
the complex measurements found in EMF (Electro-Magnetic Field) applications. With any device you
purchase from Narda-STS, the basic principle is: Just Power-On and Measure.

Quality and Compliance

All Narda-STS measurement products are built for use under demanding environmental conditions. Rugged
construction enables them to stand up to high-level fields even as they weather the physical punishment often
encountered in onsite locations.

Quality and adherence to international standards are
reflected in the CE mark that appears on every Narda-
STS product and the ISO 9001-compliant production
facilities in Italy, Germany and the US where all
equipment is manufactured. All Narda-STS products are
calibrated to comply with the country-specific standards
of their users.

RF Radiation Safety Training

Narda-STS can provide unequaled educational materials
and training for your company. You will find public
seminars and courses that address different industries as
well as custom corporate training programs using live
instruction or CD-,VCR-, and DVD- based content.

435 Moreland Road = Haup IPauge New York 11788
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Products

Low Frequency-DC Static Fields (0 Hz) To 400 kHz

Like all Narda-STS equipment, the low frequency product line delivers excellent measurement reliability. All
instrument functions were designed for direct and reliable testing. Precision measurements of low frequency
fields are required in the following industries:

= Power Generation and Delivery (50/60 Hz)
= Electric Railway Lines
= Smelting Furnaces
= Welding Systems
Medical Systems (e.g., MRI)

THM1176 - This product measures static magnetic fields as well as modulated magnetic fields up to 1 kHz.
Ideally suited for medical device and MRI measurements, the sensor can be supplied with or without a PDA to
display readings on. Either way, software is provided for direct readout on Net books and computers.
EHP-50C - Designed for high precision measurement of E and ? fields from 5 Hz to 100 kHz. This field
analyzer can operate in a data logging mode or with the supplied software, through a 10m fiber optic cable to
display real-time spectrum information on a PC. With it's wide dynamic range and exceptional accuracy, ELF/
VLF fields are easily measured.

ELT-400 - The first low frequency measurement device that can be used by engineering and safety
personnel. This new system measures the magnetic field required for certification of products destined for
Europe. Safety personnel can use the ELT-400 to verify magnetic field limits recommended by the new IEEE
C95.6 standard.

EFA-200 and EFA-300 - The EFA-200 (Magnetic only) and EFA-300 (Electric and Magnetic) set the testing
standard for low frequency devices. These units offer exceptional accuracy and overall performance for
testing occupational exposures to ELF/VLF frequencies.
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RF and MICROWAVE - 100 kHz to 100 GHz

Narrowband Meters

EHP-200 - A stand-alone solution for measurements of fields from 9 kHz to 30 MHz
is the new EHP-200. This fiber-optically isolated sensor measures both E and H
fields over a wide dynamic range and displays them on a computer through a
10-meter cable. This design allows repeatable field measurements thanks to the
supplied non-metallic stand, and theEHP-200 also features excellent accuracy.
SRM-3006 - Narda's second generation narrowband meter features a full color
display, built-in GPS and a frequency range of 9 kHz to 6 GHz. This system is
outstanding for determining FCC 5% boundaries and detecting low level signals that
broadband equipment can't distinguish.

’;5 Broadband Meters

J 8500 Series - Features digital meters and dual-field probes. The 8513 is excellent for

A measurements on heat sealers and vinyl welders, while the 8511 covers a wider frequency

B range for testing most semiconductor systems.
NBM Series - Narda's new NBM series of meters and probes provide unequalled
performance for broadband measurements. Either the NBM-520 or -550 meters can be used
with11 different E or H field probes. This revolutionary system features rugged, lightweight
design with incredible displays and intelligent probes.
PERSONAL MONITORS

Narda offers two families of RF/microwave personal monitors- The RadMan and Nardalert
XT series. These products perform similar tasks in different ways.

435 Moreland Road = Haup I?auge New York 11788
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RadMan - The RadMan offers broad frequency coverage for both the electric (E) and magnetic (H) fields.
Utilizing dipoles (E) and loops (H) with diode-based detection and a housing that allows isotropic detection
(when used off the body), this system can be used as more than a monitor. When operating it off the body, its
isotropic features allow you to make field strength measurements. Coupled to the optional ESM-TS software
and cable package, real-time readings can be displayed on a computer. We also offer the ESM-30 which
adds a data logging capability. For utility workers, Narda offers the ESM-30, ELF-Immune model. This unit
incorporates special coatings to allow proper RF field detection even while immersed in a 125 kV/m powerline
(50/60 Hz) frequency field. Narda recommends the RadMan to technicians and engineers for off-body use.

P 3 Nardalert XT - The Nardalert XT series was recognized by R&D Magazine as one
of the 100 most significant new designs of 2002. Nardalert monitors employ three
different detectors, a surface charge sensor, dipole and thermocouple elements.
These detectors give the Nardalert a very wide frequency range of operation - 100
kHz to 100 GHz. Updated electronics provide the user with instant knowledge of
field levels, thanks to its top-mounted LEDs and audible and/or vibration alarms.
The Nardalert XT also has data logging and ELF-Immune models. There is also a
high power model to accommodate RF safety clothing. All models allow alarms to be
varied through optional software and the rate of data logging can be changed on
models with that feature. The Nardalert XT has perfected the RF personal monitor
making it an exceptional monitor for wearing on the body. An optional climber pouch
keeps it on the body and its sensor technology allows true RMS average detection,
even in the presence of pulse-modulated signals.

AREA MONITORS

SMARTS Il - The SMARTS Il monitors feature wideband operation (2 MHz to 100 GHz) that ~
is ideally suited to high power, indoor applications, such as satellite uplink amplifier rooms,
industrial process machines employing high power RF, and military system test stands. ,

2600 System - For outdoor applications, the Narda 2600 system is alone in its field. At a

height of only 29 inches, and a weight of just 11 Ibs., this wireless system can be mounted

outdoors for power or communication. Solar panels provide all the energy it needs and the s
standard GSM modem provides wireless communication capability. With this new design,
outdoor environments can be continuously measured down to 1 V/m. When fields that
exceed the owner-set threshold are detected, the 2600 can be programmed to call pre-set
phone numbers and/or modems to transfer historical field readings. Available sensors o

include 20 Hz to 3 kHz, 500kHz to 3 GHz and 1 MHz to 18 GHz. B
Narrowband Systems

Narda-STS can also supply designs based on the upcoming 8060 Series of narrowband monitors.
Contact the factory for more details.

For detailed RF Safety information, refer to your local sales representative or visit www.narda-sts.us.
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Narda has been a pioneer in the design and manufacture of Integrated
Microwave Assemblies (IMAs) for more than 30 years.

Narda'’s first IMAs were Classic MICs and were designed for EW
receivers. These products created multi-functional performance by
combining individual circuits fabricated on alumina carriers in a precisely
machined aluminum package. Many of these MICs are still in service and
in production today.

Narda enhanced this capability creating doubled sided configuration
which allowed the use of more functions in a smaller space and also
configurations which took advantage of soft board carriers in addition to
the traditional alumina substrates. These enhanced MICs are offered
today for the integration of simple IMAs assemblies of several circuit Classic MIC
functions. Combinations of switches, amplifiers, filters and passive

components are typical.

Enhanced MIC ﬁ

Mixture of soft boardslAIumma arcmts

In the last few years, Narda has further advanced the state-of-the-art in these products by replacing the MIC
approaches with its new MMC (multilayer microwave circuitry) technology. MMC uses multilayered PC
boards to interconnect microwave devices (MIC, SMT, or MMIC configurations) with bias circuits and digital
processing components. Complex Integrated Microwave Assemblies (IMAs) are constructed using a single
multilayer board with the microwave circuitry on the top side and the control circuitry, conditioning and DSP
circuits on the bottom. Connections from top to bottom are made with VIA holes as appropriate.
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Narda's new Ultimate MIC™ are examples of products that use this MMC technology to combine microwave
hybrid manufacturing with digital devices to produce levels of performance in footprints unrivaled by
conventional techniques.

Ultimate MIC

Narda's Ultimate SMT™ use the MMC technology to combine standard SMT components with devices that
are assembled using microwave integrated circuit (MIC) chip and wire techniques again resulting in small,
low-cost yet high-performance subsystems.

Ultimate SMT

Today Narda produces IMA products that operate in the 500 MHz to 50 GHz frequency range and come in
two basic types of product.

IMA Modules

These products are supercomponents which integrate two or more microwave component into a functional
assembly. Typical products are:

= DROs/Phased-locked DROs

= Frequency synthesizers

= Arbitrary Waveform Generators

= Special Amplifiers

= SATCOM Up/Down Converter Modules

= LNAs and SSPAs

= PIN Switch Assemblies

= Switched filter banks

435 Moreland Road = Haup IPauge New York 11788
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The basic Integrated Microwave Assemblies which combine a few RF assemblies are built using Narda's
Enhanced MIC approach. An example is shown below.

g ra-Ep-EE e

L
CY
e

Narda's MMC technology allows the creation of more complex high performance IMA modules with tightly
controlled 1/0 locations and unusually small form factors facilitating integration into complex next level
assemblies. This MMC capability coupled with DSP technology, microwave component design competence
and complex circuit design experience yields the ultimate in device realization.

. Integrated Microwave Components

. Enabling Technology

Qcillators
DROs

Filters Mixers

Switches IMA Module Synthesizers

Passive

Amplifiers Components

MMC

Narda'’s

Multilayer
Microwave
Circuitry

Digital
Signal
Processing
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IMA CMS - Compact IMA CMS
Microwave Subsystems Compact Microwave Subsystem

Narda’s CMS products are
higher level multifunctional
assemblies often performing a

complete subsystem task. - f "
These products incorporate se7 ,&,\}“ﬁ‘ “::}9/
combinations of its IMA @ng

modules with related @

processing, power sources,
cooling and mechanical
enclosures. Representative
CMS products include:
= Complex Frequency
Sources
= Transceivers
= Up/Down Converters
Narda‘s CMS products offer
state-of-the-art performance Fan Pack
and size because of the key
core technologies employed.
= Unique and powerful
MMC integration
technology
= Comprehensive design

16-W SSPA

Input

Voltage
Conditioning

Receive Low-Noise
Block Downconverter

capability covering all MMC
. Narda's
type of microwave Multilayer

devices Niiarie
= Complete understanding Circuitry
of higher level
integration with strong
in-house DSP and

system engineering Enabling Technology

The production of reliable, high performance IMA modules and subsystems requires considerable resources
and effort with the right combination of process, tools, and talent. Narda, with over 55 years of RF and
microwave experience, has these resources, and can offer IMAs manufactured in state-of-the-art facilities that
continually provide the standards of reliability and performance that exemplify the Narda name. Narda looks
forward to serving your IMA needs as they arise. Please contact your local Narda Sales professional for
additional information.

435 Moreland Road = Haup IPauge New York 11788
TEL: (631) 231-1700 =« FAX: (631) 231-1711 19
www.nardamicrowave.com = EMAIL: nardaeast@L 3com.com



narda

microwave-east
I nteg rated M icrowave Assem bl ieS (I MA'S) an ‘B communications company

IMA Modules

Dual Phase Locked PLDRO X Band SATCOM Synthesizer Programmable Frequency Source

Ku Band Block Down Converter Ka Band Block Down Converter

10 MHz to 20 GHz Switched Filter Bank Simple IMA
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IMA CMS — Compact Microwave Subsystems

70 MHz to L Band Transceiver L Band to Ka Band Transceiver
— ] —
= =1 —— = O
A — e s e T— o
— = == — = -_— ==
— o= mmmn |— | o mems

SATCOM Quad Band Up/Down Converter
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High Power Components

DIRECTIONAL COUPLERS, HYBRIDS,
TERMINATIONS AND ATTENUATORS

Narda offers a broad range of high power passive
products which are widely used in power test
equipment and for military systems requirements.
Many of the Narda high power passive products are
available as catalog-stock items and are described in
the appropriate section of this catalog. Special high
power products are also available in which Narda has
an established design it manufactures in reasonable
quantity but, due to the unique or limited
requirements, the product is only produced on a
custom- order basis.

Important facets of Narda high power passive
products are drawn from:

Power Test Facility: The high power test laboratory
at Narda’s Hauppauge facility provides the resources
to perform both Narrowband and Broadband testing
for new product development, our customers' special
testing requirements, and our own total quality
programs.

Hybrids Loads)

Environmental Testing and Quality Assurance:
The Narda high power product can be tested on the
premises under the rigors of most severe MIL-SPEC
requirements. Routine in-house tests include
temperature-cycling, thermal shock, and random
vibration. As a supplement to our in-house
capabilities, Narda has well established relationships
with several local area Certified Environmental
Laboratories.

Narda's Quality Assurance Program meets the
requirements of ISO 90001-2000.

From a flight-qualified high power product for a
complicated EW System to an unconventional device
to handle extraordinarily high microwave power for a
commercial transmitter, Narda has the resources to
meet your high power passive product requirements.

24
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Blocks

HIGH POWER PASSIVE COMPONENTS Environmental Performance for

MODEI; NO./ FREQUENCY AVG PWR CONN =
DESCRIPTION ANGE CATING Selected Passive Products
Attenuators . .
759 Series DC.3 MHz Sw N Applicable to the following products:
765 Series DC-5 GHz 50w N Stripline Directional Couplers,
769 Series DC-6 GHz 150 W N Att t P D. .d
776C Series DC-18 GHz 50W N enua ors’ ower i ers
4776 Series DC-18 GHz 4.5W SMA Parameter Specification
Directional Couplers Operating o
3000-30 225 MHz-460 MHz 500 W @30 dB N Temperatu re _54 tO +1 05 C
3001 460 MHz-950 MHz 200 W@10 dB N
500 W@20/30 dB N Storage 55 to +125°C
3002 950 MHz-2 GHz 200 W@10 dB N Temperature
500 W @20/30 dB N
2003 5 GHr-4 GHz 200 W@10 dB N Humidiity Per MIL-STD-202F, Method 103B,
500 W@20/30 dB N Condition B (96 hours at 95% R.H.)
o Honen e e y Per MIL-STD-202F, Method 213B
500 W@20/30 dB N Shock - 0 0
3045C 7 GHz-12.4 GHz 100 W N Condition J (30G, 11 msec)
4196-20 6 GHz-18 GHz 1oow SMA ; Per MIL-STD-202F, Method 105G,
30300D 820 MHz-960 MHz 500 W CW N Altitude Condition B (50.000 feet
30470 820 MHz-960 MHz 500 W CW N ondiuon ( ’ ee )
30600 820-980 MHz 500 W N Per MIL-STD-202F, Method 204D,
2709 2 GHz18 GHe oW N Vibration | Condition B (.06" double amplitude or
27001A 6 GHz-18 GHz 400 W N . o
27002 5 GHe-8 GHz 200 W N 15G, whichever is less)
27003 2 GHz-18 GHz a0ow TNe Thermal Per MIL-STD-202F, Method 107D,
27004A 6 GHz-18 GHz 400 W TNC ShOCk Condition A (5 Cy0|eS)
27005 2 GHz-8 GHz 400 W TNC
270028C 2 GHz-8 GHz 1000 W sC Note: This is an exclusive listing. Where otherwise
270058C 2 GHz-8 GHz 1000w SCo0° noted in the catalog, the above environmental
Quadrature Hybrids (Power Splitters) performance may not apply. Not applicable for those
3322 820 MH2-980 MHz 500 W N products designed for commercial applications. Many
3032 950 MHz-2 GHz 200w N of our catalog off-the-shelf (COTS) products have the
30338 1.7 GHz-4.2 GHz 200 W N ability to withstand considerably more stringent
409 6 GHz-18 GHz 125w SMA environments. If you have special environmental
4306 6 GHz-18 GHz rew SMA requirements, please contact the Sales Department
Terminations at Narda.
369BNM 700 MHz-18 GHz 175 W NN
368BNM 2 GHz-18 GHz 500 W N

TEL: (631) 231-1700 =
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Adapters Attenuators Couplers Detectors

Blocks Circulators Shifters Hybrids Loads) UEREgTls

Quick Reference Guide

SMA (M/F) and 3.5mm (M/F) Gender Changing (DC to 18 GHz, DC to 26.5 GHz)......... 29

Type N (M/F) to SMA (M/F) (DC to 18 GHz) (Between Series Gender Changing) ......... 31
Frequency Range (GHz) Connector Model No.
Adapters
DC-26.5 3.5mm-F to 3.5mm-F 69
DC-26.5 3-5mm-M to 3.5mm-M 70
DC-26.5 3.5mm-M to 3.5mm-F 71
DC-18 SMA-F to Type N-M 55
DC-18 SMA-M to Type N-M 56
DC-18 SMA-M to Type N-F 57
DC-18 SMA-F to Type N-F 58
DC-18 SMA-F to SMA-F 59
DC-18 SMA-M to SMA-M 60B
DC-18 SMA-M to SMA-F 61B
DC-18 Type N-M to Type N-M 76
DC-18 Type N-F to Type N-F 77
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Waveguide

SMA (M/F) and 3.5mm (M/F) Gender Changing (DC to 18 GHz, DC to 26.5 GHz)

Features
= Low VSWR

ﬁﬁ = Stainless Steel Precision Connectors

Models

ﬁ& E__@«g - 59, 60B, 61B, 69, 70, 71
s

Model 59 60B 61B
Connector SMA-F to SMA-F SMA-M to SMA-M SMA-F to SMA-M
Low Frequency (GHz) DC DC DC
High Frequency (GHz) 18.0 18.0 18.0
VSWR (max) DC-18 GHz 1.25:1 1.25:1 1.25:1
VSWR (max) 18-26.5 GHz 1.3:1 1.3:1 1.3:1
Maximum Weight (gr) 15 15 15
Maximum Weight (0z) 0.5 0.5 0.5
Model 69 70 71
Connector 3.5mm-F to 3.5mm-F 3.5mm-M to 3.5mm-M 3.5mm-F to 3.5mm-M
Low Frequency (GHz) DC DC DC
High Frequency (GHz) 26.5 26.5 26.5
VSWR (max) DC-18 GHz 1.25:1 1.25:1 1.25:1
VSWR (max) 18-26.5 GHz 1.30:1 1.30:1 1.30:1
Maximum Weight (gr) 15 15 15
Maximum Weight (0z) 0.5 0.5 0.5
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Terminations (50 Ohm Waveguide

Hybrids

Loads)

SMA (M/F) and 3.5mm (M/F) Gender Changing (DC to 18 GHz, DC to 26.5 GHz)

0.33 033 033
(8.38) (8.38) (8.38)
1.03 ! 1.14 ! ! 1.09 '
(26.16) (28.96) (27.69)
Model 59 Model 60B Model 61B

SMA-F to SMA-F

SMA-M to SMA-M

SMA-F to SMA-M

0.33 0.33 0.33

(8.38) (8.38) (8.38)

i | |
! ! l | | !

1.04 1.15 1.10

(26.42) (29.21) (27.94)

Model 69 Model 70 Model 71
3.5mm-F to 3.5mm-F 3.5mm-M to 3.5mm-M 3.5mm-F to 3.5mm-M

All dimensions are max. unless otherwise specified. Dimensions in parentheses are in millimeters.

Typical VSWR - Models 59-61

120
L~
P

110 ~

oC 2 4 6 8 10 12 14 16 18

Frequency (GHz)

Typical VSWR - Models 69-71

1.20
N

- /

1.10
,// \\ y.
1.05 o N7
- 7
DC 4 6 8 10 12 14 16 18 20 22 24 26 265
Frequency (GHz)
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Type N (M/F) to SMA (M/F) (DC to 18 GHz) (Between Series Gender Changing)

Features

= Low VSWR
= Stainless Steel Precision Connectors

Models
= 55, 56, 57, 58, 76, 77

Model 55 56 57
Connector SMA-F to N-M SMA-M to N-M SMA-M to N-F
Low Frequency (GHz) DC DC DC
High Frequency (GHz) 18.0 18.0 18.0
VSWR (max) 1.25 1.25 1.25
Maximum Weight (oz) 1.5 2 1.5
Maximum Weight (gr) 43 57 43
Connector SMA-F to N-F N-M to N-M N-F to N-F
Low Frequency (GHz) DC DC DC
High Frequency (GHz) 18.0 18.0 18.0
VSWR (max) 1.25 1.20 1.20
Maximum Weight (oz) 1 2.5 2.5
Maximum Weight (gr) 28 71 71
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Waveguide

Type N (M/F) to SMA (M/F) (DC to 18 GHz) (Between Series Gender Changing)

0.83 0.83 0.63
(21.08) (21.08) (16.00)
! 175 1.82 1.63
(44.45) (46.23) (41.40)
Model 55 Model 56 Model 57
SMA-F to N-M SMA-M to N-M SMA-M to NF
]
0.63 0.83 0.77
(16.00) (21.08) (19.56)
| ||
1.57 1.69 1.76
(39.88) (42.93) (44.70)
Model 58 Model 76 Model 77
SMA-F to N-M N-M to N-M NF to NF

All dimensions are max. unless otherwise specified. Dimensions in parentheses are in millimeters.

Typical VSWR - Models 55-58 Typical VSWR - Models 76 and 77
1.20 1.20
e
L~ —
1.10 1.10
) |y /,
DC 2 4 6 8 10 12 14 16 18 DC 2 4 6 8 10 12 14 16 18
Frequency (GHz) Frequency (GHz)
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Find the following attenuator groups at the end of this introduction:
Attenuators Fixed

Attenuators Step

Attenuators Variable

Parameter Specification

Operating Temperature -54 to +105°C
Storage Temperature -55 to +125°C
Humidity Per MIL-STD-202F, Method 103B, Condition B (96 hours at 95% R.H.)
Shock Per MIL-STD-202F, Method 213B, Condition J (30G, 11 msec)
Altitude Per MIL-STD-202F, Method 105G, Condition B (50,000 ft)
Vibration Per MIL-STD-202F, Method 204D, Condition B (.06" double amplitude or 15G, whichever is less)
Thermal Shock Per MIL-STD-202F, Method 107D, Condition A (5 cycles)

*Applicable to: Stripline Directional Couplers, Attenuators, Power Dividers

Note: This is an exclusive listing. Where otherwise noted in the catalog, the above environmental
performance may not apply. Not applicable for those products designed for commercial applications. Many
of our catalog off-the-shelf (COTS) products have the ability to withstand considerably more stringent
environments. If you have special environmental requirements, please contact the Sales Department at

Narda.
Coaxial attenuators are used in every type of €. size and weight
equipment involving the transmission, control, or Fixed Attenuators

measurement of microwave energy. To meet the
needs of system designers, original equipment
manufacturers, and laboratory users, our variety of
devices offers an almost limitless combination of
physical and electrical performance characteristics.

Fixed attenuators are used in systems for two broad
classes of service. One is in a calibration channel to
establish a known signal level; flatness over the
required frequency range is important here. In the
second type of service, the device is used for

Narda offers attenuators for frequency bands from impedance matching or as a buffer to prevent
DC to 40 GHz, with a choice of attenuation values interaction between two devices. For this type of
from 0 to 69 dB, average power ratings from 0.5 to service, low VSWR is the important factor.

150 watts, and flatness specifications to +0.2 dB.
Variable attenuators encompassing many
combinations of bandwidth, attenuation range,

The variety of fixed attenuators for these applications
is shown in this catalog. Although these attenuators
. o . cover most requirements for frequency range and
accuracy, power handling capability, and physical . . .

. : ; flatness, the practical rule, where cost is a factor, is
dimensions are also available. .

. . to specify only the range and tolerances that are

Attenuators for Systems Applications required. Since these attenuators are manufactured
The most common applications for coaxial by thin-film deposition, savings resulting from unique
attenuators in microwave systems are in transmitters  specifications will not be significant for single units or
and receivers. In these, and similar applications, the small quantities, but should be considered for large

characteristics that are usually of principal concern quantities.

ClIE Variable Attenuators
& amount or range of attenuation Variable attenuators for systems applications (and
b. flatness with frequency some OEM and laboratory applications) fall into four
C. average and peak power-handling capability general categories: lossy wall attenuators, low loss
(0 T T e e cutoff attenuators, step (or turret) attenuators and
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voltage-controllable attenuators. The general attenuation with capability for precise tuning.
operating principles and characteristics of each of Common applications are in surveillance, and in
these types are described below. radar reflection augmenters, where each of many
Lossy Wall Attenuators local oscillators must be trimmed a few dB.

Figure 1 shows a section of the lossy wall attenuator. ~ TOr these and similar applications, the lossy wall

The construction is basically stripline with a section of ~ attenuator offers cost and size advantages over other
the outer conducting wall replaced by a section of types of variable attenuators.

lossy material with high dielectric and magnetic

dissipation factors. Microwave power flowing through OUTER CONDUCTORS ~ LOW CONDUCTIVITY WALLS

this dielectric material is attenuated as a result of

loss, allowing low variation of attenuation with SR RG]
frequency. Attenuation is varied by mechanically
varying the location of the lossy material with respect
to the fixed center conductor. In practice, the outer 2 X’ AN N RN
walls are displaced in such a way that the physical m,//,”””””””
length of the transmission line is constant. Various
coaxial line geometries are employed to provide
gradual variation of attenuation with mechanical
movement and to achieve the required flatness with k \

frequency. 77 777777
Limitations of available lossy materials restrict the W///////

usefulness of these attenuators to above 2 GHz,

CENTER CONDUCTOR
1

OUTER CONDUCTORS LOW CONDUCTIVITY WALLS

although they can be used with degraded SONNN

performance to 1 GHz. Because the dissipation of WW \\\\\\\\>\>\/>>\>>>\E
energy in these lossy materials tends to be frequency CENTEH CONDUCTOR

sensitive, selection of a lossy wall attenuator usually 2

involves a tradeoff of attenuation, bandwidth and OUTER CONDUCTORS  LOW CONDUCW.TY WALLS
flatness versus frequency range and size. For ;

example, assuming one available model provides 90 / /A \/<<\)§<(/<\/\\/\<\<<//<\/wﬁ

dB of attenuation at 16 GHz, with a design center
from 15.7 to 16.3 GHz. The same unit can be used in
X-band, but with attenuation reduced to about 50 dB.

’ ST
These units have moderate power-handling capability W VITIIGGSGIIIIIIIS
since attenuation is achieved through dissipation of CENTER CONDUCTOR
power as heat in the walls. Narda lossy-wall 3
attenuators can easily handle an average power of
as much as 10 watts and peak power to 5 kW.

R L L

In general, lossy-wall attenuators have low insertion W 7777
loss (usually less than 1 dB), low VSWR, and 5 /K\\\\\\\\\\\“‘\\\\\\\\\\\\\\\\\“

OUTER CONDUCTORS LOW CONDUCTIVITY WALLS

relatively flat attenuation characteristics over the
design band. Attenuation is directly proportional to

W NN N A SR NSNS
the length of the center conductor between the lossy LLLR L
material. Consequently, the designer concerned CENTER conoucm:

about space limitations can safely estimate that a 40
dB Unlt WI” be apprOXImately tWICe the size Of 20 dB Figure 1. Transverse section of lossy wall attenuator at various stages of

Unit. attenuation: (1) minimum attenuation; (2) small attenuation; (3) high attenuation;

(4) maximum attenuation.

Lossy wall attenuators are ideally suited for use as

buffers in front of a local oscillator or power source, Step (Or Turret) Att_enuators

where the requirement is for a minimum of 10 dB of For applications demanding both broadband flatness
and adjustability over ranges from 0 to 69 dB, Narda
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has a number of stepping-type attenuators that utilize
the flatness characteristics of thin-film fixed
attenuators. The turret attenuator, Narda Model 745/
4745 Series, is a typical example, using fixed
attenuators mechanically arranged to permit
successive stepping in discrete increments. Typically,
these units are offered with switching in 10 or 1 dB
increments and may be cascaded to provide the
desired attenuation range with resettability of better
than 0.05 dB. Because of the inherent broadband
characteristics of the thin-film, step attenuators afford
excellent flatness from DC to above 18 GHz.

Narda turret attenuators have a specified
repeatability of 0.05 dB; in practice this figure is
usually better than 0.02 dB. Life of the Narda turret
attenuators can be expected to be in excess of one
million steps.

Comparison Of Variable Attenuators

The suitability of several types of variable attenuators
can be evaluated from Figure 2 . The performance
characteristics given are for Narda attenuators.

Original Equipment Applications

For the original equipment designer, the ideal
attenuator is likely to be a panel-mountable unit
continuously variable from 0 to 69 dB, with maximum
flatness over a wide frequency range. Since the
present state-of-the-art is unable to provide devices
with this combination of characteristics, equipment
designers must choose a practical alternative. A step
attenuator with a continuously variable attenuator to
serve as a fill-in vernier between incremental steps
over restricted frequency ranges will usually suffice.

Hybrids Loads)

Laboratory Applications

The selection of attenuators for use in the
development laboratory is generally the easiest of the
specification tasks. Because bench testing
requirements may vary considerably from project to
project, the objective in specifying attenuators for
these applications will normally be to provide for the
broadest possible range of project requirements.
Characteristics involved in this concept of versatility
will be:

a broad bandwidth
b. large attenuation range
C. high accuracy
d. longevity of connectors
Variable Attenuators for the Laboratory

The wide range of testing requirements usually
dictates a selection of variable attenuators that
remain flat over at least an octave, and frequently
over several octaves. For this reason, the step
attenuator represents a more practical choice than
the low-loss, continuously-variable attenuator.
Typical of step attenuators designed for bench test
applications are the Narda Models 700/4700 Series.
This series provides 0 to 60 dB attenuation in 10 dB
steps; 0 to 9 and 0 to 69 dB attenuation in 1 dB
steps. The series also includes effective zero-loss
positions to permit full signal input to the load,
providing convenient reference levels without
removing the units from the setup. These units are
usable as freestanding models, or in panel-mount
configurations with behind-the-panel
connectors.(Panel- mounting hardware is supplied as
an accessory where applicable.)
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Figure 2. Attenuation vs. Frequency of Variable Attenuators

Fixed Attenuators for Laboratory Setups

Fixed attenuators for laboratory service are available
with various levels of calibration accuracy.

The Attenuator Series, Model 777C for example, is
available in eight standard attenuation values from 3
to 60 dB and is calibrated at DC, 4, 8, 10 and 12.4
GHz. Model 779 is available in 15 (standard)
attenuation values from 1 to 60 dB and is calibrated
at DC, 4, 8, 12.4 and 18 GHz. Attenuation
certification for this series of attenuators is recorded
at each frequency to the nearest .05 dB.

The accuracy characteristics of these units are best
suited to the standards laboratory, where they can be
used under controlled conditions, rather than on the
bench where other factors may cancel out the
advantages to be gained from precise calibration and
accuracy. For bench service, a more practical choice
is the Narda 757C which covers the DC to 12.4 GHz
band, has an average power capacity of 2 watts and
is accurate to 0.3 dB; or the Narda 779 for DC to 18
GHz.

The design and performance of Narda attenuators
are suited to many high-reliability applications. In
such cases, economical selection of attenuators can
be achieved with Narda’s assistance when the
customer defines the requirement and application.
Application-specific qualification inspections can be
performed. This applies to both fixed and variable
attenuators.

Connector Longevity

This is especially important in laboratory use, as
worn or damaged connectors cause errors in

attenuation and high VSWR. While many
manufacturers supply stainless steel connectors on
their better quality attenuators to provide longer life,
all Narda standard line attenuators have stainless
steel connectors.

User-Manufacturer Consultation

Manufacturers of microwave components are often in
a position to make recommendations regarding the
selection of attenuators for particular applications.
Narda offers consultation on any systems, original
equipment or laboratory requirements and is
prepared to assist in evaluating or specifying either
catalog-listed or custom-designed attenuators for all
application requirements.

Theory and Practice of Attenuation
Measurements

In the use and design of microwave components it is
often necessary to consider their insertion loss or
attenuation characteristics. Insertion loss is the ratio
of the power delivered to a matched load by a
matched generator before and after the insertion of a
component into the line. Insertion loss is actually a
combination of two losses: mismatch loss (reflective)
and attenuation (dissipative).

Mismatch loss is the ratio of power that would be
absorbed by the device if it were perfectly matched to
the actual power absorbed by the device with its
mismatch in impedance. Attenuation is the ratio of
power into a component to the power out under
matched conditions, and represents the actual power
dissipated within the component. Where a
component is perfectly matched to the line and load,
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the mismatch loss is zero and insertion loss is the
same as attenuation.

The expression is the same for all three losses but
the variables have different significance for each
case. For insertion loss, P1 is the power at the load
before insertion of the component in the line and P2
is the power after insertion. In the case of
attenuation, P1 is the power into the component and
P2 is the power out.

In practice, the insertion loss is usually of primary
interest. It is good practice to provide a well matched
generator and load. An attenuator with low VSWR is
commonly used to obtain good source and load
match.

Methods Of Measurement

Modern technique for measuring loss and return loss
(or VSWR) on microwave attenuators utilizes two
classes of network analyzers, scalar and vector. The
choice depends upon the application and the form of
data desired. Both are in use at Narda. Features of
each are summarized:

Scalar Network Analyzer

= Provides magnitude, in dB, for example

= Interval microprocessor quickly plots graphs,
automatically compensating for
instrumentation frequency response.

= Frequency range presently to 60 GHz

Vector Network Analyzer (Also called Automatic
Network Analyzer, or ANA)

= Provides magnitude and angle of all S-
parameters

= Plots graphs or prints tabular data under
software control

= High-resolution error-corrected
measurements, against attenuation
standards traceable to NIST.

= Frequency range to 60 GHz.

Data on individual attenuators can be supplied (for a
nominal fee) upon request. For fixed attenuators, this
is normally in tabular form as attenuation and two-
ended VSWR vs. frequency, taken with an ANA.
Resolution is 0.01 dB, and in hundredths for VSWR.

In addition to microwave measurement, insertion loss
can be measured at DC. The attenuator under test is
placed between precise resistive terminations, and
the dB value calculated from the drop-in load voltage
read on a high-resolution digital voltmeter. Accuracy
of DC attenuation is as follows:

Attenuation Maximum Error

to 10 dB 0.009 dB
to 40 dB 0.015dB
50 dB 0.035 dB
60 dB 0.090 dB

The DC attenuator measurement can be used as a
check on ANA data; correlation with results at 45
MHz is typically within 0.03 dB.

Software utilized for tabulated data on the ANA
extends dynamic range at high frequency through
multiple measurement averaging. As a result, typical
day to day repeatability of SMA-type attenuators up
to 18 GHz is:

Attenuation Value Repeatability

to 50 dB 0.05 dB
60 dB 0.33 dB

NOTE: For all applicable Narda Attenuators, Narda can supply standard test data for a
nominal fee.
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Quick Reference Guide

Type N (M/F) DC t0 3 GHz, 5 Watt........oviiiieiiiiee e 40
Type N (M/F)DC t0 6 GHz, 2 Watt.........ooiiiiiiiieee e 42
Type N (M/F) DC t0 12.4 GHZ, 2 Watt.........ccoiiiiiiiiee e 44
Type N (M/F) DC t0 18 GHzZ, 2 Watt........oovieiiiieiieeeeeeee e 46
2.92 mm (M/F) DC to 40 GHz, 2.0 Watt - 6.0 Watt............ccoeeeiiiiiiiiieeeeeeee e 49
SMA (M/F) DC 10 6 GHZ, 2 Wath ........oviiiieeeie e 52
SMA (M/F) DC 10 12.4 GHZ, 2 WaAtt .....oeeiieieiiiieiieee et 54
SMA (M/F) DC 10 18 GHZ, 2 Watt .......ovviiieeiiiieeeee e 56
Miniature SMA (M/F) DC t0 18 GHz, 2 Watt..........oovveeiiiiiiiiecee e 60
SMA (M/F) DC t0 6.0 GHz, 4.5 Watt - 8.0 Watt..........cccoriiiieeiiiee e 62
SMA (M/F) DC to0 12.4 GHz, 4.5 Watt - 8.0 Watt..........ccvvvveeiiiiee e 64
SMA (M/F) DC to 18 GHz, 4.5 Watt - 8.0 Watt.........ccoooiiiiiiieeiiieeee e 66
Type N (M/F) DC to 5 GHz, 20 Watt - 50 Watt .........ccooiiiiiiieeeiiieee e 68
Type N (M/F) DC to 11 GHz, 20 Watt - 50 Watt.........ccccvimiieeiiiiee e 71
Type N (M/F) DC to 18 GHz, 20 Watt - 50 Watt..........ccooviiiieeiiiiiiee e 73
Type N (M/F) DC t0 6 GHz, 150 Watt.......ccccoiiiieiieee e 75
Type N (M/F) DC to 18, 2 Watt Precision Attenuator Sets ...........ccccceeeieieiiiiiiiiiiii, 77
SMA (M/F) DC-6 GHZ 5 WaAES .....ccoiiiiiiie ettt 78
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Features

= Extremely Low Frequency Sensitivity
* Very Low VSWR
» Designed to Meet Environmental
Requirements of MIL-A-3933E
= Medium Power Rating
= Minimum Phase Response and Group Delay
Models

= 752-3, 752-6, 752-10, 752-20, 752-30
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epieu
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Low Frequency (GHz) DC DC DC DC DC
High Frequency (GHz) 3.0 3.0 3.0 3.0 3.0
Attenuation dB (Nominal) 3 6 10 20 30
Attenuation dB (Deviation) +/- 0.3 +/- 0.3 +/- 0.3 +/- 0.3 +/- 0.3
Power Input (Max Avg.) in W 5 5 5 5 5
Power Input (Max Peak) in kW 0.3 0.3 0.3 0.3 0.3
VSWR (max) 1.20:1 1.20:1 1.20:1 1.20:1 1.20:1
Maximum Weight (gr) 105 105 105 105 105
Maximum Weight (oz) 3.7 3.7 3.7 3.7 3.7
Special Notes: A A A A A
Special Notes:
A: Temperature Coefficient: 0.0006 dB/dB/°C; Power coefficient: 0.0005 dB/dB/watt
Ordering information: Specify model number and add dash number suffix for attenuation in dB. For example: 752-10
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Type N (M/F) DC to 3 GHz, 5 Watt

Connector N Male Connector N Female

Outline Drawings For Models : 752-3, 752-6, 752-10, 752-20, 752-30

Units A =] C
752-3 , 752-6, 752-10, 752-20, 752-30
in. 2.70 .85 .65
mm 68.58 21.59 16.51
Notes:

Unless otherwise specified dimensions are max. and for reference only. Contact the factory for detailed specifications and outline drawing
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Type N (M/F) DC to 6 GHz, 2 Watt

Features

= Extremely Low Frequency Sensitivity
* Very Low VSWR
» Designed to Meet Environmental
Requirements of MIL-A-3933E
= Medium Power Rating
= Minimum Phase Response and Group Delay
Models

» 773-3,773-6, 773-10, 773-20, 773-30, 773-40
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Model 773-3 773-6 773-10
Low Frequency (GHz) DC DC DC
High Frequency (GHz) 6.0 6.0 6.0
Attenuation dB (Nominal) 3 6 10
Attenuation dB (Deviation DC-3) +/-0.3 +/-0.3 +/- 0.3
Attenuation dB (Deviation 3-6) +/- 0.5 +/-0.5 +/-0.5
Power Input (Max Avg.) in W 2 2 2
Power Input (Max Peak) in kW 0.2 0.2 0.2
VSWR (max) 3-6 GHz 1.25 1.25 1.25
Maximum Weight (gr) 68 68 68
Maximum Weight (o0z) 2.4 2.4 24
Special Notes: A,B A,B A,B
Special Notes:
A: Temperature Coefficient: 0.0006 dB/dB/°C; Power Coefficient; 0.0005 dB/dB/watt.
B: Ordering information: Specify model number and add dash number suffix for attenuation in dB. For example: 777C-10.
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Type N (M/F) DC to 6 GHz, 2 Watt

ode 0 0 40

Low Frequency (GHz) DC DC DC
High Frequency (GHz) 6.0 6.0 6.0
Attenuation dB (Nominal) 20 30 40
Attenuation dB (Deviation DC-3) +/-0.3 +/-0.3 +/-0.5
Attenuation dB (Deviation 3-6) +/- 0.5 +/- 0.5 +/-1.0
Power Input (Max Avg.) in W 2 2 2
Power Input (Max Peak) in kW 0.2 0.2 0.2
VSWR (max) 3-6 GHz 1.25 1.25 1.25
Maximum Weight (gr) 68 68 68
Maximum Weight (oz) 2.4 24 2.7
Special Notes: A,B A,B A,B
Special Notes:
A: Temperature Coefficient: 0.0006 dB/dB/°C; Power Coefficient; 0.0005 dB/dB/watt.
B: Ordering information: Specify model number and add dash number suffix for attenuation in dB. For example: 777C-10.

Type N Female Type N Male
Connector Connector

Outline Drawings For Models : 773-3, 773-6, 773-10, 773-20, 773-30, 773-40

Units A ] C D
773-3,773-6, 773-10, 773-20, 773-30, 773-40
in. 2.66 0.63 0.83 0.50
mm 67.56 16.00 21.08 12.70
Notes:

Unless otherwise specified dimensions are max. and for reference only. Contact the factory for detailed specifications and outline drawing.
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Type N (M/F) DC to 12.4 GHz, 2 Watt

Features

= Extremely Low Frequency Sensitivity

* Very Low VSWR

» Designed to Meet Environmental
Requirements of MIL-A-3933E

= Medium Power Rating

= Minimum Phase Response and Group Delay

Models

= 777C-3,777C-6, 777C-10, 777C-20, 777C-30,
757C-3, 757C-6, 757C-10, 757C-20, 757C-30
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Model 777C-3 777C-6 777C-10 777C-20 777C-30
Low Frequency (GHz) DC DC DC DC DC
High Frequency (GHz) 124 12.4 124 124 124
Attenuation dB (Nominal) 3 6 10 20 30
Attenuation dB (Deviation DC-6) +/- 0.3 +/- 0.3 +/- 0.3 +/- 0.3 +/- 0.5
Attenuation dB (Deviation 6-12.4) +/-0.3 +/-0.3 +/-0.3 +/-0.3 +/-0.75
Power Input (Max Avg.) in W 2 2 2 2 2
Power Input (Max Peak) in kW 0.2 0.2 0.2 0.2 0.2
VSWR (max) DC-4 GHz 1.15 1.15 1.15 1.15 1.15
VSWR (max) 4-12.4 GHz 1.20 1.20 1.20 1.20 1.25
Maximum Weight (gr) 82 82 82 82 82
Maximum Weight (0z) 29 2.9 29 2.9 2.9
Special Notes: A,B A,B A,B A,B A,B
Special Notes:
A: Temperature Coefficient: 0.0006 dB/dB/°C; Power Coefficient; 0.0005 dB/dB/watt
B: Ordering information: Specify model number and add dash number suffix for attenuation in dB. For example: 777C-10.
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757C-6 757C-10 757C-20 757C-30
Low Frequency (GHz) DC DC DC DC DC
High Frequency (GHz) 124 12.4 124 124 124
Attenuation dB (Nominal) 3 6 10 20 30
Attenuation dB (Deviation DC-6) +/-0.3 +/- 0.3 +/-0.3 +/-0.3 +/- 0.5
Attenuation dB (Deviation 6-12.4) +/-0.3 +/-0.3 +/-0.5 +/-0.5 +/-1.0
Power Input (Max Avg.) in W 2 2 2 2 2
Power Input (Max Peak) in kW 0.2 0.2 0.2 0.2 0.2
VSWR (max) DC-4 GHz 1.20 1.20 1.20 1.20 1.20
VSWR (max) 4-12.4 GHz 1.25 1.25 1.25 1.25 1.25
Maximum Weight (gr) 82 82 82 82 82
Maximum Weight (0z) 29 2.9 29 29 29
Special Notes: A,B A,B A,B A,B A,B
Special Notes:
A: Temperature Coefficient: 0.0006 dB/dB/°C; Power Coefficient; 0.0005 dB/dB/watt
B: Ordering information: Specify model number and add dash number suffix for attenuation in dB. For example: 777C-10.

Type N Female Type N Male
Connector Connector

Outline Drawings For Models : 777C-3, 777C-6, 777C-10, 777C-20, 777C-30, 757C-3, 757C-6, 757C-10,
757C-20, 757C-30

Units A ] C D
777C-3,777C-6, 777C-10, 777C-20, 777C-30, 757C-3, 757C-6, 757C-10, 757C-20, 757C-30
in. 2.66 0.63 0.83 0.50
mm 67.56 16.00 21.08 12.70
Notes:

Unless otherwise specified dimensions are max. and for reference only. Contact the factory for detailed specifications and outline drawing
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Isolators & Phase Power Dividers and Terminations (50 Ohm .
Waveguide

DC
FeEpiEs (RS el Blocks DEIERIENS Circulators Shifters Hybrids Loads)

Type N (M/F) DC to 18 GHz, 2 Watt

Features
= Extremely Low Frequency Sensitivity
* Very Low VSWR
» Designed to Meet Environmental
Requirements of MIL-A-3933E
= Medium Power Rating
= Minimum Phase Response and Group Delay

Models

= 77941, 779-2, 779-3, 779-4, 779-5, 779-6, 779-7,
779-8, 779-9, 779-10, 779-20, 779-30, 779-40,

u‘.,.
SWHO 0§
YOLVANILLY BRaZ
$-6.L13A0N
HOLVINILLY BPOE
¢-6.L 13Ad0N

epJeu

oy
8

779-50
N .
Model 7791 779-2 779-3 779-4 779-5
Low Frequency (GHz) DC DC DC DC DC
High Frequency (GHz) 18.0 18.0 18.0 18.0 18.0
Attenuation dB (Nominal) 1 2 3 4 5
Attenuation dB (Deviation DC-12.4) +/-0.3 +/-0.3 +/- 0.3 +/-0.3 +/-0.3
Attenuation dB (Deviation 12.4-18) +/-0.4 +/-0.4 +/- 0.3 +/-0.4 +/-0.4
Power Input (Max Avg.) in W 2 2 2 2 2
Power Input (Max Peak) in kW 0.2 0.2 0.2 0.2 0.2
VSWR (max) DC-4 GHz 1.15 1.15 1.15 1.15 1.15
VSWR (max) 4-12.4 GHz 1.30 1.30 1.30 1.30 1.30
VSWR (max) 12.4-18 GHz 1.40 1.40 1.40 1.40 1.40
Maximum Weight (gr) 82 82 82 82 82
Maximum Weight (oz) 2.9 2.9 2.9 2.9 2.9
Special Notes: A,B,C A,B,C A,B A,B,C A,B,C
Special Notes:
A: Temperature Coefficient: 0.0006 dB/dB/°C; Power Coefficient; 0.0005 dB/dB/watt.
B: Ordering information: Specify model number and add dash number suffix for attenuation in dB. For example: 777C-10.
C: Non-standard attenuation values are available on a custom order basis. Minimum order quantity may apply. Consult factory for
details.
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Isolators & Phase Power Dividers and Terminations (50 Ohm .
Waveguide

DC
ARE[PER L BTITEED CoUsiem Blocks PLEEEl Circulators Shifters Hybrids Loads)

Type N (M/F) DC to 18 GHz, 2 Watt

Low Frequency (GHz) DC DC DC DC DC
High Frequency (GHz) 18.0 18.0 18.0 18.0 18.0
Attenuation dB (Nominal) 6 7 8 9 10
Attenuation dB (Deviation DC-12.4) +/-0.3 +/-0.4 +/- 0.4 +/- 0.4 +/-0.3
Attenuation dB (Deviation 12.4-18) +/- 0.3 +/- 0.5 +/- 0.5 +/- 0.5 +/- 0.5
Power Input (Max Avg.) in W 2 2 2 2 2
Power Input (Max Peak) in kW 0.2 0.2 0.2 0.2 0.2
VSWR (max) DC-4 GHz 1.15 1.15 1.15 1.15 1.15
VSWR (max) 4-12.4 GHz 1.30 1.30 1.30 1.30 1.30
VSWR (max) 12.4-18 GHz 1.40 1.40 1.40 1.40 1.40
Maximum Weight (gr) 82 82 82 82 82
Maximum Weight (oz) 2.9 2.9 2.9 2.9 29
Special Notes: A,B A,B,C A,B,C A,B,C A,B
Special Notes:
A: Temperature Coefficient: 0.0006 dB/dB/°C; Power Coefficient; 0.0005 dB/dB/watt.
B: Ordering information: Specify model number and add dash number suffix for attenuation in dB. For example: 777C-10.
C: Non-standard attenuation values are available on a custom order basis. Minimum order quantity may apply. Consult factory for
details.

Model 779-20 779-30 779-40 779-50
Low Frequency (GHz) DC DC DC DC
High Frequency (GHz) 18.0 18.0 18.0 18.0
Attenuation dB (Nominal) 20 30 40 50
Attenuation dB (Deviation DC-12.4) +/-0.5 +/- 0.8 +/-1.25 +/-1.25
Attenuation dB (Deviation 12.4-18) +/-0.7 +/-1.00 +/-1.60 +/-1.60
Power Input (Max Avg.) in W 2 2 2 2
Power Input (Max Peak) in kW 0.2 0.2 0.2 0.2
VSWR (max) DC-4 GHz 1.15 1.15 1.15 1.15
VSWR (max) 4-12.4 GHz 1.30 1.30 1.30 1.30
VSWR (max) 12.4-18 GHz 1.40 1.40 1.40 1.40
Maximum Weight (gr) 82 82 82 82
Maximum Weight (oz) 2.9 2.9 2.9 2.9
Special Notes: A,B A,B A,B A,B

Special Notes:

A: Temperature Coefficient: 0.0006 dB/dB/°C; Power Coefficient; 0.0005 dB/dB/watt.

B: Ordering information: Specify model number and add dash number suffix for attenuation in dB. For example: 777C-10.

C: Non-standard attenuation values are available on a custom order basis. Minimum order quantity may apply. Consult factory for
details.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
ARE[PER L BTITEED CoUsiem Blocks PLEEEl Circulators Shifters Hybrids Loads)

Waveguide

Type N (M/F) DC to 18 GHz, 2 Watt

Type N Female Type N Male
Connector 0.50" (12.70) Connector
57 B
0.63" 0.83"
(16.00) (21.08)
,l | |
2.66” (67.56)

Outline Drawing for Models: 779-1, 779-2, 779-3, 779-4, 779-5, 779-6, 779-7, 779-8, 779-9, 779-10,
779-20, 779-30, 779-40, 779-5

Notes:
Unless otherwise specified dimensions are max. and for reference only. Contact the factory for detailed specifications and outline drawing.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

Blocks PLEEEl Circulators Shifters Hybrids Loads)

2.92 mm (M/F) DC to 40 GHz, 2.0 Watt - 6.0 Watt

Adapters Attenuators Couplers Waveguide

Features

= Flat Frequency Response
= Low VSWR

9 * Designed to Meet Environmental
Requirements of MIL-A-3933
RS _J_’ / = Precision Stainless Steel SMA Connectors
s g%;i Models
gEEY

= 4768-3, 4768-6, 4768-10, 4768-20, 4777-3,
4777-6, 4777-10, 4777-20

ode 4768 4768-6 4768-10 4768-20

Low Frequency (GHz) DC DC DC DC
High Frequency (GHz) 40.0 40.0 40.0 40.0
Attenuation dB (Nominal) ) 6 10 20
Attenuation dB (Deviation DC-26.5) +/- 0.5 +/- 0.5 +/- 0.5 +/- 0.5
Attenuation dB (Deviation 26.5-40) +/-0.8 +/- 0.8 +/- 0.8 +/- 0.8
Power Input (Max Avg.) in W 2.0 2.0 2.0 2.0
Power Input (Max Peak) in kW 0.2 0.2 0.2 0.2
VSWR (max) 1.40 1.40 1.40 1.40
Maximum Weight (gr) 7.5 7.5 7.5 7.5
Maximum Weight (oz) 0.25 0.25 0.25 0.25
Special Notes: A,B A,B A,B A,B
Special Notes:
A: Temperature Coefficient: 0.0006 dB/dB/°C; Power Coefficient: 0.0005 dB/dB/watt
B: Ordering information: Specify model number and add dash number suffix for attenuation in dB. For example: 4768-10.
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Isolators & Phase Power Dividers and Terminations (50 Ohm .
Waveguide

DC
FeEpiEs (RS el Blocks DEIERIENS Circulators Shifters Hybrids Loads)

2.92 mm (M/F) DC to 40 GHz, 2.0 Watt - 6.0 Watt

Model 4777-3 4777-6 477710 4777-20
Low Frequency (GHz) DC DC DC DC
High Frequency (GHz) 40.0 40.0 40.0 40.0
Attenuation dB (Nominal) 3 3 10 20
Attenuation dB (Deviation DC-26.5) +/-0.5 +/-0.5 +/-0.5 +/-0.5
Attenuation dB (Deviation 26.5-40) +/-0.8 +/-0.8 +/-0.8 +/-0.8
Power Input (Max Avg.) in W 6.0 4.0 3:3 3.0
Power Input (Max Peak) in kW 0.2 0.2 0.2 0.2
VSWR (max) 1.40:1 1.40:1 1.40:1 1.40:1
Maximum Weight (gr) 15 15 15 15
Maximum Weight (oz) 0.53 0.53 0.53 0.53
Special Notes: A,B A,B A,B A,B
Special Notes:
A: Temperature Coefficient: 0.0006 dB/dB/°C; Power Coefficient: 0.0005 dB/dB/watt
B: Ordering information: Specify model number and add dash number suffix for attenuation in dB. For example: 4768-10.

2.9 mm Female 2.9 mm Male
Connector Connector

Outline Drawings For Models : 4768-3, 4768-6, 4768-10, 4768-20

4768-3 , 4768-6, 4768-10, 4768-20
in. 1.02 .39
mm 25.91 9.91
Notes:

Unless otherwise specified dimensions are max. and for reference only. Contact the factory for detailed specifications and outline drawing.
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an ‘B communications company

Adapters Attenuators Couplers B|D(|:( Detectors Isolators & Phase Power Dividers and Terminations (50 Ohm

Circulators Shifters Hybrids Loads) Waveguide

2.92 mm (M/F) DC to 40 GHz, 2.0 Watt - 6.0 Watt

- C_,
ﬁI |
2.9 mm Female Trl:- — 2.9 mm Male
Connector Connector
\ i —m] -
I ||iE i
A
Outline Drawings For Models : 4777-3, 4777-6, 4777-10, 4777-20
Units A B C
4777-3 , 4777-6, 4777-10, 4777-20
in. 1.02 1.00 0.29
mm 25.91 25.40 7.37

Notes:

Unless otherwise specified dimensions are max. and for reference only. Contact the factory for detailed specifications and outline drawing.
Tolerances: +/-.02.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC .
Adapters Attenuators Couplers Blocks Detectors Circulators Shifters Hybrids Loads) Waveguide

SMA (M/F) DC to 6 GHz, 2 Watt

Features

= Flat Frequency Response

= Low VSWR

» 2 Watt Rating

» Designed to Meet Environmental

Requirements of MIL-A-3933

* Precision Stainless Steel SMA Connectors

Models

= 4772-3, 4772-6, 4772-10, 4772-20, 4772-30

ode 4 4 b 4 0

Low Frequency (GHz) DC DC DC DC DC
High Frequency (GHz) 6.0 6.0 6.0 6.0 6.0
Attenuation dB (Nominal) 3 6 10 20 30
Attenuation dB (Deviation) +/-0.3 +/-0.3 +/-0.3 +/-0.3 +/- 0.5
Power Input (Max Avg.) in W 2 2 2 2 2
Power Input (Max Peak) in kW 0.2 0.2 0.2 0.2 0.2
VSWR (max) DC-4 GHz 1.25 1.25 1.25 1.25 1.25
VSWR (max) 4-6 GHz 1.40 1.40 1.40 1.40 1.40
VSWR (max) 4-12.4 GHz N/A N/A N/A N/A N/A
Maximum Weight (gr) 14 14 14 14 14
Maximum Weight (oz) 0.5 0.5 0.5 0.5 0.5
Special Notes: A,B A,B A,B A,B A,B
Special Notes:
A: Temperature Coefficient: 0.0006 dB/dB/°C; Power Coefficient: 0.0005 dB/dB/watt.
B: Ordering information: Specify model number and add dash number suffix for attenuation in dB. For example: 4772-10.
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Isolators & Phase Power Dividers and Terminations (50 Ohm .
Waveguide

DC
ARE[PER L BTITEED CoUsiem Blocks PLEEEl Circulators Shifters Hybrids Loads)

SMA (M/F) DC to 6 GHz, 2 Watt

Type SMA Stainless Steel Type SMA Stainless Steel
Male Connector Female Connector
B

L

Outline Drawings For Models : 4772-3, 4772-6, 4772-10, 4772-20, 4772-30

4772-3 , 4772-6, 4772-10, 4772-20
in. 1.24 0.38
mm 31.50 9.65
4772-30
in. 1.49 0.38
mm 37.85 9.65
Notes:

Unless otherwise specified dimensions are max. and for reference only. Contact the factory for detailed specifications and outline drawing.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
FeEpiEs (RS el Blocks DEIERIENS Circulators Shifters Hybrids Loads)

Waveguide

SMA (M/F) DC to 12.4 GHz, 2 Watt

Features
= Flat Frequency Response
— - Low VSWR
M = = 2 Watt Rating
. . ‘;::;?:&g' = Designed to Meet Environmental
L Requirements of MIL-A-3933
* Precision Stainless Steel SMA Connectors
Models
= 4778-3,4778-6, 4778-10, 4778-20, 4778-30
ode 4778 4778-6 4778-10 4778-20 4778-30
Low Frequency (GHz) DC DC DC DC DC
High Frequency (GHz) 12.4 12.4 12.4 12.4 12.4
Attenuation dB (Nominal) 3 6 10 20 30
Attenuation dB (Deviation) +/-0.3 +/-0.3 +/-0.3 +/-0.3 +/-0.3
Power Input (Max Avg.) in W 2 2 2 2 2
Power Input (Max Peak) in kW 0.2 0.2 0.2 0.2 0.2
VSWR (max) DC-4 GHz 1.15 1.15 1.15 1.15 1.35
VSWR (max) 4-12.4 GHz 1.30 1.30 1.30 1.30 1.35
Maximum Weight (gr) 14 14 14 14 14
Maximum Weight (oz) 0.5 0.5 0.5 0.5 0.5
Special Notes: A,B A,B A,B A,B A,B
Special Notes:
A: Temperature Coefficient: 0.0006 dB/dB/?Power Coefficient: 0.0005 dB/dB/watt.
B: Ordering information: Specify model number and add dash number suffix for attenuation in dB. For example: 4772-10.

435 Moreland Road = Haup I?auge New York 11788
54 TEL: (631) 231-1700 = FAX: (631) 231-1711
www.nardamicrowave.com < EMAIL: nardaeast@L 3com.com



narda

microwave-east

Atten uatO rs Fixed an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm .
Waveguide

DC
ARE[PER L BTITEED CoUsiem Blocks PLEEEl Circulators Shifters Hybrids Loads)

SMA (M/F) DC to 12.4 GHz, 2 Watt

Type SMA Stainless Steel Type SMA Stainless Steel
Male Connector Female Connector
B

L

Outline Drawings For Models : 4778-3, 4778-6, 4778-10, 4778-20, 4778-30

4778-3 , 4778-6, 4778-10, 4778-20
in. 1.24 0.38
mm 31.50 9.65
4778-30
in. 1.49 0.38
mm 37.85 9.65
Notes:

Unless otherwise specified dimensions are max. and for reference only. Contact the factory for detailed specifications and outline drawing.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
FeEpiEs (RS el Blocks DEIERIENS Circulators Shifters Hybrids Loads)

Waveguide

SMA (M/F) DC to 18 GHz, 2 Watt

Features
= Flat Frequency Response
= Low VSWR
» 2 Watt Rating
» Designed to Meet Environmental
L Requirements of MIL-A-3933
* Precision Stainless Steel SMA Connectors

Models

= 4779-1, 4779-2, 4779-3, 4779-4, 4779-5,
4779-6, 4779-7, 4779-8, 4779-9, 4779-10,
4779-11, 477912, 4779-13, 4779-14, 4779-15,
4779-16, 4779-17, 4779-18, 4779-19, 4779-20,
4779-30, 4779-40, 4779-50, 4779-60

47791 4779-2 4779-3 4779-4 4779-5
Low Frequency (GHz) DC DC DC DC DC
High Frequency (GHz) 18.0 18.0 18.0 18.0 18.0
Attenuation dB (Nominal) 1 2 3 4 5
Attenuation dB (Deviation DC-12.4) +/- 0.3 +/- 0.3 +/-0.3 +/- 0.3 +/- 0.3
Attenuation dB (Deviation 12.4-18) +/- 0.4 +/-0.4 +/- 0.3 +/-0.3 +/-0.3
Power Input (Max Avg.) in W 2 2 2 2 2
Power Input (Max Peak) in kW 0.2 0.2 0.2 0.2 0.2
VSWR (max) DC-4 GHz 1.15 1.15 1.15 1.15 1.15
VSWR (max) 4-12.4 GHz 1.30 1.30 1.30 1.30 1.30
Maximum Weight (gr) 14 14 14 14 14
Maximum Weight (o0z) 0.5 0.5 0.5 0.5 0.5
Special Notes: A,B,C A,B,C A,B A,B,C A,B,C
Special Notes:
A: Temperature Coefficient: 0.0006 dB/dB/°C; Power Coefficient: 0.0005 dB/dB/watt.
B: Ordering information: Specify model number and add dash number suffix for attenuation in dB. For example: 4772-10.
C: Standard attenuation values are typically available from stock in the following attenuation values: 3 dB, 6 dB, 10 dB, 20 dB, 30 db.
Non-standard attenuation values are available on a custom order basis. Minimum order quantity may apply. Consult factory for details.
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SMA (M/F) DC to 18 GHz, 2 Watt

an ‘B communications company

Terminations (50 Ohm

Loads)

4779-7 4779-9
Low Frequency (GHz) DC DC DC DC DC
High Frequency (GHz) 18.0 18.0 18.0 18.0 18.0
Attenuation dB (Nominal) 6 7 8 9 10
Attenuation dB (Deviation DC-12.4) +/- 0.3 +/- 0.4 +/-0.4 +/- 0.4 +/- 0.3
Attenuation dB (Deviation 12.4-18) +/-0.3 +/-0.5 +/-0.5 +/-0.5 +/-0.5
Power Input (Max Avg.) in W 2 2 2 2 2
Power Input (Max Peak) in kW 0.2 0.2 0.2 0.2 0.2
VSWR (max) DC-4 GHz 1.15 1.15 1.15 1.15 1.15
VSWR (max) 4-12.4 GHz 1.30 1.30 1.30 1.30 1.30
Maximum Weight (gr) 14 14 14 14 14
Maximum Weight (o0z) 0.5 0.5 0.5 0.5 0.5
Special Notes: A,B A,B,C A,B,C A,B,C A,B

Special Notes:

A: Temperature Coefficient: 0.0006 dB/dB/°C; Power Coefficient: 0.0005 dB/dB/watt.
B: Ordering information: Specify model number and add dash number suffix for attenuation in dB. For example: 4772-10.

C: Standard attenuation values are typically available from stock in the following attenuation values: 3 dB, 6 dB, 10 dB, 20 dB, 30 db.
Non-standard attenuation values are available on a custom order basis. Minimum order quantity may apply. Consult factory for details.

477911 4779-12 477913 4779-14 4779-15
Low Frequency (GHz) DC DC DC DC DC
High Frequency (GHz) 18.0 18.0 18.0 18.0 18.0
Attenuation dB (Nominal) 11 12 13 14 15
Attenuation dB (Deviation DC-12.4) +/- 0.5 +/- 0.5 +/- 0.5 +/- 0.5 +/- 0.5
Attenuation dB (Deviation 12.4-18) +/- 0.6 +/- 0.6 +/- 0.6 +/- 0.6 +/- 0.6
Power Input (Max Avg.) in W 2 2 2 2 2
Power Input (Max Peak) in kW 0.2 0.2 0.2 0.2 0.2
VSWR (max) DC-4 GHz 1.15 1.15 1.15 1.15 1.15
VSWR (max) 4-12.4 GHz 1.30 1.30 1.30 1.30 1.30
Maximum Weight (gr) 14 14 14 14 14
Maximum Weight (oz) 0.5 0.5 0.5 0.5 0.5
Special Notes: A,B,C A,B,C A,B,C A,B,C A,B,C

Special Notes:

A: Temperature Coefficient: 0.0006 dB/dB/°C; Power Coefficient: 0.0005 dB/dB/watt.

B: Ordering information: Specify model number and add dash number suffix for attenuation in dB. For example: 4772-10.
C: Standard attenuation values are typically available from stock in the following attenuation values: 3 dB, 6 dB, 10 dB, 20 dB, 30 db.

Non-standard attenuation values are available on a custom order basis. Minimum order quantity may apply. Consult factory for details.

Waveguide
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SMA (M/F) DC to 18 GHz, 2 Watt

an ‘B communications company

Terminations (50 Ohm

Loads)

4779-16 477917 4779-18 4779-19 4779-20
Low Frequency (GHz) DC DC DC DC DC
High Frequency (GHz) 18.0 18.0 18.0 18.0 18.0
Attenuation dB (Nominal) 16 17 18 19 20
Attenuation dB (Deviation DC-12.4) +/-0.5 +/- 0.5 +/- 0.5 +/-0.5 +/- 0.5
Attenuation dB (Deviation 12.4-18) +/- 0.6 +/- 0.6 +/- 0.6 +/- 0.6 +/- 0.6
Power Input (Max Avg.) in W 2 2 2 2 2
Power Input (Max Peak) in kW 0.2 0.2 0.2 0.2 0.2
VSWR (max) DC-4 GHz 1.15 1.15 1.15 1.15 1.15
VSWR (max) 4-12.4 GHz 1.30 1.30 1.30 1.30 1.30
Maximum Weight (gr) 14 14 14 14 14
Maximum Weight (oz) 0.5 0.5 0.5 0.5 0.5
Special Notes: A,B,C A,B,C A,B,C A,B,C A,B

Special Notes:

A: Temperature Coefficient: 0.0006 dB/dB/°C; Power Coefficient: 0.0005 dB/dB/watt.

B: Ordering information: Specify model number and add dash number suffix for attenuation in dB. For example: 4772-10.
C: Standard attenuation values are typically available from stock in the following attenuation values: 3 dB, 6 dB, 10 dB, 20 dB, 30 db.
Non-standard attenuation values are available on a custom order basis. Minimum order quantity may apply. Consult factory for details.

4779-30 4779-40 4779-50 4779-60
Low Frequency (GHz) DC DC DC DC
High Frequency (GHz) 18.0 18.0 18.0 18.0
Attenuation dB (Nominal) 30 40 50 60
Attenuation dB (Deviation DC-12.4) +/-0.8 +/-1.2 +/-1.2 +/-1.2
Attenuation dB (Deviation 12.4-18) +/-1.0 +-1.5 +/-1.5 +/-1.5
Power Input (Max Avg.) in W 2 2 2 2
Power Input (Max Peak) in kW 0.2 0.2 0.2 0.2
VSWR (max) DC-4 GHz 1.15 1.15 1.15 1.15
VSWR (max) 4-12.4 GHz 1.35 1.35 1.35 1.35
Maximum Weight (gr) 14 14 14 14
Maximum Weight (oz) 0.5 0.5 0.5 0.5
Special Notes: A,B A,B A,B A,B

Special Notes:

A: Temperature Coefficient: 0.0006 dB/dB/°C; Power Coefficient: 0.0005 dB/dB/watt.

Waveguide

B: Ordering information: Specify model number and add dash number suffix for attenuation in dB. For example: 4772-10.
C: Standard attenuation values are typically available from stock in the following attenuation values: 3 dB, 6 dB, 10 dB, 20 dB, 30 db.
Non-standard attenuation values are available on a custom order basis. Minimum order quantity may apply. Consult factory for details.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
ARE[PER L BTITEED CoUsiem Blocks PLEEEl Circulators Shifters Hybrids Loads)

Waveguide

SMA (M/F) DC to 18 GHz, 2 Watt

Type SMA Stainless Steel Type SMA Stainless Steel
Male Connector Female Connector
0.38" (9.65) l | l

. 1.24"(31.50)

Outline Drawing for Models:
4779-1,4779-2, 4779-3, 4779-4, 4779-5, 4779-6, 4779-7, 4779-8, 4779-9, 4779-10, 4779-11, 4779-12,
4779-13, 4779-14, 4779-15, 4779-16, 4779-17, 4779-18, 4779-19, 4779-20, 4779-30

Notes:
Unless otherwise specified dimensions are max. and for reference only. Contact the factory for detailed specifications and outline drawing.

Type SMA Stainless Steel Type SMA Stainless Steel
Male Connector Female Connector

I ~
0.38” (9.65) l | l

1.49” (37.85)

Outline Drawing for Models:
4779-40, 4779-50, 4779-60

Notes:
Unless otherwise specified dimensions are max. and for reference only. Contact the factory for detailed specifications and outline drawing.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
ARE[PER L BTITEED CoUsiem Blocks PLEEEl Circulators Shifters Hybrids Loads)

Miniature SMA (M/F) DC to 18 GHz, 2 Watt

Waveguide

Features

= Flat Frequency Response

= Low VSWR - Precision Stainless Steel SMA
Connectors

» 2 Watt Rating

» Designed to Meet Environmental
Requirements of MIL-A-3933

= Small - 380 mil Diameter Body

- Models

= 4782-3, 4782-6, 4782-10, 4782-20, 4780-3,
4780-6, 4780-10, 4780-20

4782-10 4782-20
Low Frequency (GHz) DC DC DC DC
High Frequency (GHz) 18.0 18.0 18.0 18.0
Attenuation dB (Deviation) +/-0.3 +/-0.3 +/-0.4 +/-0.5
Attenuation dB (Nominal) & 6 10 20
Power Input (Max Avg.) in W 2 2 2 2
Power Input (Max Peak) in kW 0.2 0.2 0.2 0.2
VSWR (max) DC-4 GHz 1.15 1.15 1.15 1.15
VSWR (max) 4-12.4 GHz 1.30 1.30 1.30 1.30
VSWR (max) DC-6 GHz N/A N/A N/A N/A
VSWR (max) 12.4-18 GHz 1.50 1.50 1.50 1.50
Maximum Weight (oz) 0.5 0.5 0.5 0.5
Maximum Weight (gr) 14 14 14 14
ode 4780 4780-6 47860 0 4780 0
Low Frequency (GHz) DC DC DC DC
High Frequency (GHz) 6.0 6.0 6.0 6.0
Attenuation dB (Deviation) +/- 0.4 +/- 0.4 +/-0.4 +/- 0.5
Attenuation dB (Nominal) 3 6 10 20
Power Input (Max Avg.) in W 2 2 2 2
Power Input (Max Peak) in kW 0.2 0.2 0.2 0.2
VSWR (max) DC-4 GHz N/A N/A N/A N/A
VSWR (max) 4-12.4 GHz N/A N/A N/A N/A
VSWR (max) DC-6 GHz 1.20 1.20 1.20 1.20
VSWR (max) 12.4-18 GHz N/A N/A N/A N/A
Maximum Weight (oz) 0.5 0.5 14 0.5
Maximum Weight (gr) 14 14 0.5 14
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Attenuators Fixed

Adapters Attenuators Couplers

D
Bloc

Isolators &

©
ks DEESTS Circulators

Phase
Shifters

Power Dividers and
Hybrids

narda

microwave-east

an ‘B communications company

Terminations (50 Ohm

Loads) Waveguide

Miniature SMA (M/F) DC to 18 GHz, 2 Watt

NPM Female

Outline Drawings For Models : 4782-3, 4782-6, 4782-10, 4782-20, 4780-3, 4780-6, 4780-10, 4780-20

4782-3 , 4782-6, 4782-10, 4780-3, 4780-6, 4780-10

in. .88 40
mm 22.35 10.16
4782-20 , 4780-20
in. .95 40
mm 24.13 10.16
Notes:

Unless otherwise specified dimensions are max. and for reference only. Contact the factory for detailed specifications and outline drawing.
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Attenuators Fixed

Adapters Attenuators Couplers

DC
Blocks Detectors

Isolators &

Circulators

Phase
Shifters

Power Dividers and

Hybrids

narda

microwave-east

an ‘B communications company

Terminations (50 Ohm

Loads)

Waveguide

SMA (M/F) DC to 6.0 GHz, 4.5 Watt - 8.0 Watt

Features

= Exceptional Power Handling

= Extremely Small Size and Light Weight

= Excellent Phase Response - Minimum Group
Delay

» Designed to Meet Environmental

Requirements of MIL-A-3933
Models
» 4774-3,4774-6,4774-10, 4774-20, 4774-30

4774-3

4774-6

4774-10

4774-20

4774-30

Low Frequency (GHz) DC DC DC DC DC
High Frequency (GHz) 6.0 6.0 6.0 6.0 6.0
Attenuation dB (Nominal) 3 6 10 20 30
Attenuation dB (Deviation) +/- 0.3 +/-0.3 +/-0.3 +/-0.3 +/-0.5
Power Input (Max Avg.) in W 8.0 5.5 4.5 4.5 4.5
Power Input (Max Peak) in kW 0.2 0.2 0.2 0.2 0.2
VSWR (max) DC-4 GHz 1.25 1.25 1.25 1.25 1.25
VSWR (max) 4-6 GHz 1.40 1.40 1.40 1.40 1.40
Maximum Weight (oz) 0.5 0.5 0.5 0.5 0.5
Maximum Weight (gr) 14 14 14 14 14
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Isolators & Phase Power Dividers and Terminations (50 Ohm

Adapters Attenuators Couplers e Detectors

Blocks Circulators Shifters Hybrids Loads) UL

SMA (M/F) DC to 6.0 GHz, 4.5 Watt - 8.0 Watt

NPM Male NPM Female
(SMA) (SMA)

Outline Drawings For Models : 4774-3, 4774-6, 4774-10, 4774-20, 4774-30

4774-3 , 4774-6, 4774-10, 4774-20
in. 1.28 0.63
mm 32.51 16.00
4774-30
in. 1.49 0.63
mm 37.85 16.00
Notes:

Unless otherwise specified dimensions are max. and for reference only. Contact the factory for detailed specifications and outline drawing.
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Attenuators Fixed

an ‘B communications company

Power Dividers and
Hybrids

Phase
Shifters

Isolators &

Terminations (50 Ohm

Detectors Loads)

D
Blocks Circulators

SMA (M/F) DC to 12.4 GHz, 4.5 Watt - 8.0 Watt

Adapters Attenuators Couplers Waveguide

Features

= Exceptional Power Handling

= Extremely Small Size and Light Weight

= Excellent Phase Response - Minimum Group
Delay

» Designed to Meet Environmental
Requirements of MIL-A-3933

Models

= 4775-3, 4775-6, 4775-10, 4775-20, 4775-30

Low Frequency (GHz) DC DC DC DC DC
High Frequency (GHz) 12.4 124 124 124 124
Attenuation dB (Nominal) 3 6 10 20 30
Attenuation dB (Deviation) +/-0.3 +/-0.3 +/-0.3 +/-0.5 +/-0.8
Power Input (Max Avg.) in W 8.0 5.5 4.5 4.5 4.5
Power Input (Max Peak) in kW 0.2 0.2 0.2 0.2 0.2
VSWR (max) DC-4 GHz 1.25 1.25 1.25 1.25 1.25
VSWR (max) 4-6 GHz 1.25 1.25 1.25 1.25 1.25
VSWR (max) 6-12.4 GHz 1.30 1.30 1.30 1.30 1.30
Maximum Weight (oz) 0.5 0.5 0.5 0.5 0.5
Maximum Weight (gr) 14 14 14 14 14
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Atten uatO I‘S Fixed an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

Adapters Attenuators Couplers e Detectors

Blocks Circulators Shifters Hybrids Loads) UL

SMA (M/F) DC to 12.4 GHz, 4.5 Watt - 8.0 Watt

NPM Male NPM Female
(SMA) (SMA)

Outline Drawings For Models : 4775-3, 4775-6, 4775-10, 4775-20, 4775-30

4775-3 , 4775-6, 4775-10, 4775-20
in. 1.24 0.63
mm 31.50 16.00
4775-30
in. 1.49 0.63
mm 37.85 16.00
Notes:

Unless otherwise specified dimensions are max. and for reference only. Contact the factory for detailed specifications and outline drawing.
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narda

microwave-east

an ‘B communications company

Terminations (50 Ohm Waveguide

Hybrids

Loads)

SMA (M/F) DC to 18 GHz, 4.5 Watt - 8.0 Watt

Features

= Exceptional Power Handling

= Extremely Small Size and Light Weight

= Excellent Phase Response - Minimum Group
Delay

» Designed to Meet Environmental
Requirements of MIL-A-3933

Models

= 4776-3, 4776-6, 4776-10, 4776-20, 4776-30,
4776-40, 4776-50, 4776-60

ode 4 6 4 6-6 4 6-10 4 6-20

Low Frequency (GHz) DC DC DC DC
High Frequency (GHz) 18.0 18.0 18.0 18.0
Attenuation dB (Nominal) 8 6 10 20
Attenuation dB (Deviation) +/-0.3 +/-0.3 +/-0.5 +/-0.7
Power Input (Max Avg.) in W 8.0 515 4.5 4.5
Power Input (Max Peak) in kW 0.2 0.2 0.2 0.2
VSWR (max) DC-4 GHz 1.15 1.15 1.15 1.15
VSWR (max) 4-6 GHz 1.25 1.25 1.25 1.25
VSWR (max) 6-12.4 GHz 1.30 1.30 1.30 1.30
VSWR (max) 12.4-18 GHz 1.35 1.35 1.35 1.35
Maximum Weight (oz) 0.5 0.5 0.5 0.5
Maximum Weight (gr) 14 14 14 14
Model 4776-30 4776-40 4776-50 4776-60
Low Frequency (GHz) DC DC DC DC
High Frequency (GHz) 18.0 18.0 18.0 18.0
Attenuation dB (Nominal) 30 40 50 60
Attenuation dB (Deviation) +/-1.0 +/-1.0 +/-1.0 +/-1.5
Power Input (Max Avg.) in W 4.5 4.5 4.5 4.5
Power Input (Max Peak) in kW 0.2 0.2 0.2 0.2
VSWR (max) DC-4 GHz 1.15 1.15 1.15 1.15
VSWR (max) 4-6 GHz 1.25 1.25 1.25 1.25
VSWR (max) 6-12.4 GHz 1.30 1.30 1.30 1.30
VSWR (max) 12.4-18 GHz 1.35 1.35 1.35 1.35
Maximum Weight (o0z) 0.5 0.5 0.5 0.5
Maximum Weight (gr) 14 14 14 14
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an ‘B communications company

Attenuators Fixed

Detectors Isolators & Phase
Circulators Shifters Hybrids

SMA (M/F) DC to 18 GHz, 4.5 Watt - 8.0 Watt

Loads)

DC
Adapters Attenuators Couplers Blocks

NPM Female

Outline Drawings For Models : 4776-3, 4776-6, 4776-10, 4776-20, 4776-30, 4776-40, 4776-50, 4776-60

4776-3 , 4776-6

in. 1.24 .63
mm 31.50 16.00
4776-10 , 4776-20
in. 1.24 .63
mm 254 16.00
4776-30 , 4776-40, 4776-50, 4776-60

in. 1.49 .63
mm 37.85 16.00

Power Dividers and Terminations (50 Ohm .
Waveguide
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Adapters Attenuators Couplers e Detectors
Blocks
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Circulators
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microwave-east

an ‘B communications company

Phase Power Dividers and Terminations (50 Ohm
Shifters Hybrids Loads)

Waveguide

Type N (M/F) DC to 5 GHz, 20 Watt - 50 Watt

Features
» Designed to Meet Environmental
Requirements of MIL-A-3933
Models
» 766-3, 766-6, 766-10, 766-20, 766-30, 765-3,
765-6, 765-10, 765-20

Low Frequency (GHz) DC DC DC DC DC
High Frequency (GHz) 4.0 4.0 4.0 4.0 4.0
Attenuation dB (Nominal) 8 6 10 20 30
Attenuation dB (Deviation DC-3) +/-0.25 +/-0.25 +/-0.25 +/-0.25 +/-0.75
Attenuation dB (Deviation 3-5) N/A N/A N/A N/A N/A
Attenuation dB (Deviation 3-4) +/-0.50 +/-0.50 +/-0.50 +/-0.50 +/-0.75
Power Input (Max Avg.) in W 20 20 20 20 20
Power Input (Max Peak) in kW 1 1 1 1 1
VSWR (max) DC-1 GHz 1.10 1.10 1.10 1.10 1.10
VSWR (max) 1-4 GHz 1.15 1.15 1.15 1.15 1.35
VSWR (max) 3-5 GHz N/A N/A N/A N/A N/A
Maximum Weight (gr) 159 159 159 159 159
Maximum Weight (oz) 5.6 5.6 5.6 5.6 5.6
Special Notes: A,B A,B A,B A,B A,B
Special Notes:
A: Power ratings for horizontal operation at +25°C derate linearly to 5 watts at +125°C
B: Temperature Coefficient: 0.0006 dB/dB/°C; Power Coefficient: 0.0005 dB/dB/watt.

68
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Isolators & Phase Power Dividers and Terminations (50 Ohm .
Waveguide

DC
ARE[PER L BTITEED CoUsiem Blocks PLEEEl Circulators Shifters Hybrids Loads)

Type N (M/F) DC to 5 GHz, 20 Watt - 50 Watt

Low Frequency (GHz) DC DC DC DC
High Frequency (GHz) 5.0 5.0 5.0 5.0
Attenuation dB (Nominal) & 6 10 20
Attenuation dB (Deviation DC-3) +/- 0.30 +/- 0.30 +/-0.30 +/- 0.30
Attenuation dB (Deviation 3-5) +/-0.50 +/-0.50 N/A N/A
Attenuation dB (Deviation 3-4) N/A N/A N/A N/A
Power Input (Max Avg.) in W 50 50 50 50
Power Input (Max Peak) in kW 2 2 2 2
VSWR (max) DC-1 GHz N/A N/A N/A N/A
VSWR (max) 1-4 GHz N/A N/A N/A N/A
VSWR (max) 3-5 GHz 1.30 1.30 N/A N/A
Maximum Weight (gr) 440 440 440 440
Maximum Weight (oz) ii5¥5 1685 585 185
Special Notes: A A B B
Special Notes:
A: Power ratings for horizontal operation at +25°C derate linearly to 5 watts at +125°C
B: Temperature Coefficient: 0.0006 dB/dB/°C; Power Coefficient: 0.0005 dB/dB/watt.
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Attenuators Fixed

Terminations (50 Ohm Waveguide

Phase Power Dividers and
Loads)

Isolators &
Hybrids

DEESTS Circulators Shifters

Type N (M/F) DC to 5 GHz, 20 Watt - 50 Watt

DC
Adapters Attenuators Couplers Blocks

Type M Male
ra
r

¥

Type W Fermnale

Outline Drawings For Models : 766-3, 766-6, 766-10, 766-20, 766-30, 765-3, 765-6, 765-10, 765-20

766-3 , 766-20, 766-30

in. 3.07 1.52
mm 77.98 38.61
766-6 , 766-10
in. 3.07 1.52
mm 76.2 38.61
765-3 , 765-6, 765-10, 765-20
in. 6.99 1.64
mm 177.55 41.66
Notes:

Unless otherwise specified dimensions are max. and for reference only. Contact the factory for detailed specifications and outline drawing
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Isolators & Phase Power Dividers and Terminations (50 Ohm

Adapters Attenuators Couplers e Detectors Waveguide

Blocks Circulators Shifters Hybrids Loads)

Type N (M/F) DC to 11 GHz, 20 Watt - 50 Watt

Features

» Designed to Meet Environmental
Requirements of MIL-A-3933

Models
= 768-3, 768-6, 768-10, 768-20, 768-30, 766-3,
766-6
ode 68 68-6 68-10 68-20
Low Frequency (GHz) DC DC DC DC
High Frequency (GHz) 11.0 11.0 11.0 11.0
Attenuation dB (Nominal) & 6 10 20
Attenuation dB (Deviation DC-3) +/-0.25 +/-0.25 +/-0.25 +/-0.25
Attenuation dB (Deviation 3-6) +/-0.50 +/-0.50 +/-0.50 +/-0.50
Attenuation dB (Deviation 6-11) +/-0.75 +/-0.75 +/-0.75 +/-0.75
Power Input (Max Avg.) in W 20 20 20 20
Power Input (Max Peak) in kW 1 1 1 1
VSWR (max) DC-1 GHz 1.10 1.10 1.10 1.10
VSWR (max) 1-4 GHz 1.15 1.15 1.15 1.15
VSWR (max) 4-6 GHz 1.20 1.20 1.20 1.20
VSWR (max) 6-11 GHz 1.30 1.30 1.30 1.30
Maximum Weight (gr) 59 159 159 159
Maximum Weight (oz) 5.6 5.6 5.6 5.6
Special Notes: A,B,C A,B,C A,B,C A,B,C
Special Notes:
A: Power ratings for horizontal operation at + 25°C derate linearly to 5 watts at + 125°C
B: Temperature Coefficient: 0.0006 dB/dB/°C; Power Coefficient: 0.0005 dB/dB/watt.
C: Ordering information: Specify model number and add dash number suffix for attenuation in dB. For example: 776C-10.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
FeEpiEs (RS el Blocks DEIERIENS Circulators Shifters Hybrids Loads)

Waveguide

Type N (M/F) DC to 11 GHz, 20 Watt - 50 Watt

Model 768-30 766-3 766-6
Low Frequency (GHz) DC DC DC
High Frequency (GHz) 11.0 4.0 4.0
Attenuation dB (Nominal) 30 3 6
Attenuation dB (Deviation DC-3) +/-0.25 +/-0.25 +/-0.25
Attenuation dB (Deviation 3-6) +/-0.50 N/A N/A
Attenuation dB (Deviation 6-11) +/-0.75 N/A N/A
Power Input (Max Avg.) in W 20 20 20
Power Input (Max Peak) in kW 1 1 1
VSWR (max) DC-1 GHz 1.10 1.10 1.10
VSWR (max) 1-4 GHz 1.15 1.15 1.15
VSWR (max) 4-6 GHz 1.20 N/A N/A
VSWR (max) 6-11 GHz 1.35 N/A N/A
Maximum Weight (gr) 159 159 159
Maximum Weight (oz) 5.6 oI5 5.6
Special Notes: A,B,C A,B,C A,B,C
Special Notes:
A: Power ratings for horizontal operation at + 25°C derate linearly to 5 watts at + 125°C
B: Temperature Coefficient: 0.0006 dB/dB/°C; Power Coefficient: 0.0005 dB/dB/watt.
C: Ordering information: Specify model number and add dash number suffix for attenuation in dB. For example: 776C-10.

Type N Female Type N Male

1,52’
(38.61)

3.07" (77.98)

Outline Drawings For Models: 768-3, 768-6, 768-10, 768-20, 768-30, 766-3, 766-6, 766-10, 766-30

Notes:
Unless otherwise specified dimensions are max. and for reference only. Contact the factory for detailed specifications and outline drawing.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
ARE[PER L BTITEED CoUsiem Blocks PLEEEl Circulators Shifters Hybrids Loads)

Type N (M/F) DC to 18 GHz, 20 Watt - 50 Watt

Waveguide

Features

» Designed to Meet Environmental
Requirements of MIL-A-3933

Models
= 776C-10, 776C-20, 776C-30

Low Frequency (GHz) DC DC DC
High Frequency (GHz) 18.0 18.0 18.0
Attenuation dB (Nominal) 10 20 30
Attenuation dB (Deviation) +/-0.5 +/-0.75 +/-1.0
Power Input (Max Avg.) in W 50 50 50
Power Input (Max Peak) in kW 1 1 1
VSWR (max) DC-4 GHz 1.30 1.30 130
VSWR (max) 4-12.4 GHz 1.40 1.35 1.35
VSWR (max) 12.4-15 GHz 1.50 1.40 1.40
VSWR (max) 15-18 GHz 1.50 1.50 1.50
Maximum Weight (gr) 340 340 340
Maximum Weight (oz) 12 12 12
Special Notes: A,B A,B A,B
Special Notes:
A: Power ratings for horizontal operation at +25°C derate linearly to 5 watts at 125°C
B: Temperature Coefficient: 0.0006 dB/dB/°C; Power Coefficient: 0.0005 dB/dB/watt.
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Power Dividers and
Hybrids

Phase
Shifters

Isolators &
Circulators

Type N (M/F) DC to 18 GHz, 20 Watt - 50 Watt

Terminations (50 Ohm

Detectors Loads)

Adapters Attenuators Couplers Waveguide

DC
Blocks

Type N Female
Type N Male Connector

Connector

N

Outline Drawings For Models : 776C-10, 776C-20, 776C-30

Units A B (o3 G 1 J
776C-10 , 776C-20, 776C-30
in. 1.82 2.60 0.84 0.75 0.96 0.64
mm 46.23 66.04 21.34 19.05 24.38 16.26
Notes:

Unless otherwise specified dimensions are max. and for reference only. Contact the factory for detailed specifications and outline drawing.
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Derating Curve, Horizontal Operation
Models 776C-10, -20, -30
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DEESTS Circulators

DC
Adapters Attenuators Couplers Blocks
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Terminations (50 Ohm

Loads)

Waveguide

Type N (M/F) DC to 6 GHz, 150 Watt

Features

* High Power (150 watts average)

= 3,6,10, 20, and 30 dB Versions

» Designed to Meet Environmental
Requirements of MIL-A-3933

Models
= 769-3, 769-6, 769-10, 769-20, 769-30

769-20

Low Frequency (GHz) DC DC DC DC DC

High Frequency (GHz) 6.0 6.0 6.0 6.0 6.0

Attenuation dB (Nominal) 3 6 10 20 30
Attenuation dB (Deviation DC-2) +/-0.4 +/-0.4 +/-0.4 +/-0.5 +/-0.5
Attenuation dB (Deviation 2-6) +/-0.75 +/-0.75 +/-0.75 +/-1.0 +/-1.0
Power Input (Max Avg.) in W 150 150 150 150 150

Power Input (Max Peak) in kW 3 3 3 3 3
VSWR (max) DC-6 GHz 1.35 1.35 1.35 1.35 1.35
Weight (max) in kg 1.5 1.5 1.5 1.5 1.5
Weight (max) in lbs &3 & &3 &) 3.3
Special Notes: A,B A,B A,B A,B A,B

Special Notes:

A: Temperature Coefficient 0.0006 dB/dB/°C; Power Coefficient: 0.0005 dB/dB/watt
B: Specify model number and add dash number suffix for attenuation in dB. For example: 769-3
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narda

microwave-east
Atten uatO I‘S Fixed an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
ARE[PER L BTITEED CoUsiem Blocks PLEEEl Circulators Shifters Hybrids Loads)

Type N (M/F) DC to 6 GHz, 150 Watt

Waveguide

769-3 , 769-6, 769-10, 769-20, 769-30

in. 7.31 4.20 4.20 3.00 0.60 0.88 2.10 0.75 5.68 2.50 6.16 0.28
mm 185.67 106.68 106.68 76.20 15.24 22.35 53.34 19.05 144.27 63.50 156.46 7.11
Notes:

Unless otherwise specified dimensions are max. and for reference only. Contact the factory for detailed specifications and outline drawing.
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narda

microwave-east

Attenuators Fixed

an ‘B communications company

Phase
Shifters

Isolators &

Power Dividers and
Hybrids

Terminations (50 Ohm

Detectors Loads)

DC .
Adapters Attenuators Couplers Blocks Circulators Waveguide

Type N (M/F) DC to 18, 2 Watt Precision Attenuator Sets

Features
Calibrations Traceable to NIST

= Extremely Low Frequency Sensitivity
» Designed to Meet Environmental

Requirements of MIL-A-3933

Models

118A/4, 119A/4, 120A/4

ode 8A/4 OA/4 0A/4
Frequency Range (GHz) DC-12.4 DC-12.4 DC-18
Attenuators 1 each 3, 6, 10, 20 dB values | 1 each 3, 6, 10, 20 dB values |1 each 3, 6, 10, 20 dB values
of Model 777C of Model 757C of Model 779
Absolute Calibration Sensitivity
Accuracy per 10 dB Step B B Lo
Average Power (Watts) 2 2 2
Special Notes: A,B A,B A,B
Special Notes:
A: Temperature Coefficient 0.0006 dB/dB/°C; Power Coefficient: 0.0005 dB/dB/watt.
B: Specify model number and add dash number suffix for attenuation in dB. For example: 769-3.

CERTIFICATE OF CALIBRATION
[SERTAL NUMBERS 02264 L-3 COMMUNICATIONS — NARDA
IDATE: 6/18/2009 HAUPPAUGE, NEW YORK
[ATTENUATORS -- MODEL 779
PRECISION CALIBRATED ATTENUATOR SET 120 A/4
INSERTION LOSS MEASURED IN 50 OHM SYSTEMS @ 20° £ 1° CELSIUS
INSERTION LOSS dB
DC RESISTANCE IN OHMS = R T
106Hz [ 206Hz | 3.06Hz | 40 6Hz
SERIAL | NOM. |MALE TO| FEMALE | FEMALE <1.05 <1.05 <1.05 <1.05
NUMBER | VALUE GND TO 6ND | TO MALE DC
04808 | 3dB | 5018 | 5028 | 1606 | 280 285 285 285 250
05502 6d8 5110 50.05 23.85 6.05 6.05 6.05 6.05 6.05
09210 10 dB 49.89 50.85 52.03 9.95 10.00 10.00 10.00 10.00
06335 20 dB 50.04 49.31 80.90 19.85 19.85 19.90 19.90 19.90
INSERTIONLOSS dB
SOURCE / LOAD VSWR
SERTAL NOM. | 506Hz | 6.06Hz | 7.06Hz | 8.0 6Hz | 9.06Hz [10.0 6Hz | 11.0 6Hz | 12.4 GHz
NUMBER | VALUE £1.05 £1.05 $105 $1.05 £1.05 5105 £1.05 105
04808 | 3dB | 2.90 2.95 255 295 | 300 | 3.05 3.05 3.10
05502 | 6dB | 605 | 605 | 605 605 | 605 | 600 | 585 | 600
09210 10 dB 10.05 10.05 10.05 10.10 10.10 10.15 10.15 10.20
06335 20 dB 19.90 19.90 19.90 19.90 19.90 19.95 19.95 19.95
INSERTIONLOSS dB
SOURCE / LOAD VSWR
SERIAL | NOM. [13.06Hz|[14.06Hz 150 6Hz[16.0 6Hz [ 17.0 6Hz [ 18.0 6Hz
NUMBER | VALUE | <105 | <105 | <105 | <105 | <105 | <105
04808 | 3dB | 310 315 320 3.20 320
05502 | 6dB | 600 | 595 | 590 590 | 590
09210 | 10d8 | 1025 | 1025 | 1030 | 1015 | 1020
06335 | 20dB | 1995 | 1990 | 1995 | 2000 | 2000

Note: Sample calibration plackard supplied with kits.
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narda

microwave-east
Atten uatO I‘S Fixed an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
ARE[PER L BTITEED CoUsiem Blocks PLEEEl Circulators Shifters Hybrids Loads)

SMA (M/F) DC-6 GHz 5 Watts

Waveguide

Features
narda : = For Commercial Wireless Applications
DC'BQ ngl ‘ ‘ = Fixed Attenuators with 5 W Average Power
S Rating
Models
= AF-SMA-6-5-3, AF-SMA-6-5-6, AF-SMA-6-5-10,
AF-SMA-6-5-20
AF-SMA-6-5-3 AF-SMA-6-5-6 AF-SMA-6-5-10 AF-SMA-6-5-20
Frequency Range ) . ~ .
(GHz) DC-6 DC-6 DC-6 DC-6
Average Power (W) 5 5 2 5
Attenuation dB 3 6 10 20
(Nominal)
VSWR (max) DC-1 1.1:1 1.1:1 1.1:1 1.1:1
GHz
VSWRG(:ax) 1-3 1.2:1 1.2:1 1.2:1 1.2:1
z
VSWRémax) 3-5 1.3:1 1.3:1 1.3:11 1.3:1
z
VSWR (max) 5-6 1.35:1 1.35:1 1.35:1 1.35:1
GHz
Connector Type Type SMA Male/Type SMA | Type SMA Male/Type SMA | Type SMA Male/Type SMA | Type SMA Male/Type SMA
yp Female Female Female Female

435 Moreland Road = Haup I?auge New York 11788
78 TEL: (631) 231-1700 = FAX: (631) 231-1711
www.nardamicrowave.com < EMAIL: nardaeast@L 3com.com



narda

microwave-east
Atten uatO I‘S Fixed an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
ARE[PER L BTITEED CoUsiem Blocks PLEEEl Circulators Shifters Hybrids Loads)

Waveguide

SMA (M/F) DC-6 GHz 5 Watts

Identification Connector,
Information SMA Male
Connector, .
SMA Female o =
Sl T e
S ___.___’__ [FESERIS B
I ! e
1|
— A -

Outline Drawings For Models : AF-SMA-6-5-3, AF-SMA-6-5-6, AF-SMA-6-5-10, AF-SMA-6-5-20

AF-SMA-6-5-3 , AF-SMA-6-5-6, AF-SMA-6-5-10, AF-SMA-6-5-20

in. 1.85 0.63
mm 46.99 16.00
Notes:

Unless otherwise specified dimensions are max. and for reference only. Contact the factory for detailed specifications and outline drawing.
Connectors mate without interference per MIL-STD-348.
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narda

microwave-east

Attenuators Step

an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm
Detectors

Adapters Attenuators Couplers

Blocks Circulators Shifters Hybrids Loads) Uzl

Quick Reference Guide

Type N Female DC to 18 GHz, 0to 9dB in 1dB Increment............ccccoeeeiiiiiiiiiiiiiiiiininn, 81
Type N Female DC to 18 GHz, 0 to 60 dB in 10 dB Increment..............ccccooeiiiiiiiiininnnnn, 83
Type N Female DC to 18 GHz, 0 to 69 dB in 1 and 10dB Increment..................cc.......... 85
SMA Female DC t0 18 GHz, 0to 9 dB in 1dB Increment..............cccceeeeiieiiiiiiiiiiiieeii, 87
SMA Female DC to 18 GHz, 0 to 60 dB in 10 dB Increment............ccccoeeeeiiiiiiiiiiiiiiiinin, 89
SMA Female DC to 18 GHz, 0 to 69 dB in 1 and 10dB Increment..................ccoevirnnnnnnn. 91
SMA (F) DC-2.5 GHZ...cooe ettt e e e e et e e e e e e e nnnneeeaens 95

435 Moreland Road = Haup I?auge New York 11788
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narda

microwave-east
Atten uatO I‘S Step an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
FeEpiEs (RS el Blocks DEIERIENS Circulators Shifters Hybrids Loads)

Type N Female DC to 18 GHz, 0 to 9 dB in 1dB Increment

Waveguide

Features

= Broadband DC-18 GHz

= Small Size

= Precision Construction/High Reliability

= Precision 1 dB steps

= Panel Mount or Stand Alone (See note A)

Models
= 741
Low Frequency (GHz) DC
High Frequency (GHz) 18.0
Attenuation Range 0-9 dB in 1 dB Steps
Step 1 Deviation (0dB) +/- 0.5
Step 2 Deviation (1dB) +/- 0.5
Step 3 Deviation (2dB) +/-0.5
Step 4 Deviation (3dB) +/- 0.5
Step 5 Deviation (4dB) +/-0.5
Step 6 Deviation (5dB) +/- 0.5
Step 7 Deviation (6dB) +/-0.5
Step 8 Deviation (7dB) +/- 0.5
Step 9 Deviation (8dB) +/- 0.5
Step 10 Deviation (9dB) +/- 0.5
Resettability per Drum (dB) <0.05
VSWR (max) 1.50
Impedance (Ohms) 50
Temperature Stability (dB / dB / Deg Celcius) 0.2
Power Peak (kW at duty of cycle of 0.0001) 0.2
Average Power (W) 2
Connector Type Type N Female
Special Notes: A,B
Special Notes:
A: A list of materials supplied, and installation instructions for rack mounting brackets for rack mounting kit (purchased separately) Part
Number 43017200 appears at the end of the step attenuators section (after Model series 745 and 4745). The typical cutout for each
attenuator type for the rack mount configuration appears with the outline drawings that follow.
B: Rack Mounting Kit accommodates all attenuator series housings.
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narda

microwave-east
Atten uatO I‘S Step an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
FeEpiEs (RS el Blocks DEIERIENS Circulators Shifters Hybrids Loads)

Waveguide

Type N Female DC to 18 GHz, 0 to 9 dB in 1dB Increment

0 —
JaRY
%

Units A B C D (¢] H L
741
in. 1.125 1.875 1.750 1.437 0.781 0.938 0.312
mm 28.575 47.625 44.45 36.500 19.837 23.825 7.925
Notes:

Unless otherwise specified dimensions are max. and for reference only. Connectors are made without interference per MIL-STD-348. Contact the
factory for detailed specifications and outline drawing.

Typical Rack Mount Configurations
For 741 and 4741 Thumb Wheel Step Attenuators

#4-40
NC-2B x 0.375 DP,,
TYP
_ 231 (SMA)
3 (Type ‘N’ )
Over Connectors
4X R 13 TYPICAL SINGLE AND
“~ DUAL STAND ALONE
2X0.128 l
~
—4 P— 1.83

023 —| |= 117 -

-—— 1.62 —
SUGGESTED CUTOUT

Unless otherwise specified dimensions are max. and for reference only.
*Requires Mounting Kit, Part No. 43017200.
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narda

microwave-east
Atten uatO I‘S Step an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
FeEpiEs (RS el Blocks DEIERIENS Circulators Shifters Hybrids Loads)

Type N Female DC to 18 GHz, 0 to 60 dB in 10 dB Increment

Waveguide

Features

= Broadband DC-18 GHz

= Small Size

= Precision Construction/High Reliability

* Precision 10 dB steps, to 60 dB

= Panel Mount or Stand Alone (See note A)

Models
= 743-60
Low Frequency (GHz) DC
High Frequency (GHz) 18.0
Attenuation Range 0-60 dB in 10 dB Steps
Step 1 Deviation (0dB) 0.5
Step 2 Deviation (10dB) +/-0.5
Step 3 Deviation (20dB) +/- 0.7
Step 4 Deviation (30dB) +/-0.9
Step 5 Deviation (40dB) +/-1.0
Step 6 Deviation (50dB) +/-1.3
Step 7 Deviation (60dB) +/-1.5
Resettability per Drum (dB) <0.05
VSWR (max) 1.50
Impedance (Ohms) 50
Temperature Stability (dB / dB / Deg Celcius) 0.0001
Power Peak (kW at duty of cycle of 0.0001) 0.2
Average Power (W) 2
Connector Type Type N Female
Special Notes: A,B
Special Notes:
A: A list of materials supplied, and installation instructions for rack mounting brackets for rack mounting kit (purchased separately) Part
Number 43017200 appears at the end of the step attenuators section (after Model series 745 and 4745). The typical cutout for each
attenuator type for the rack mount configuration appears with the outline drawings that follow.
B: Rack Mounting Kit accommodates all attenuator series housings.
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narda

microwave-east
Atten uatO I‘S Step an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
FeEpiEs (RS el Blocks DEIERIENS Circulators Shifters Hybrids Loads)

Waveguide

Type N Female DC to 18 GHz, 0 to 60 dB in 10 dB Increment

0 —
JaRY
%

Units A B C D (¢] H L
743-60
in. 1.437 1.875 1.750 1.437 0.781 0.938 0.312
mm 36.500 47.625 44.450 36.500 19.837 23.825 7.925
Notes:

Unless otherwise specified dimensions are max. and for reference only. Connectors are made without interference per MIL-STD-348. Contact the
factory for detailed specifications and outline drawing.

Typical Rack Mount Configurations
For 743-60 and 4743-60 Thumb Wheel Step Attenuators

#4-40
NC-2B x 0.375 DP,,
TYP
__2.31(SMA) __|
3 (Type N)
Over Connectors
4X R.13 TYPICAL SINGLE AND
~ r DUAL STAND ALONE
2X 0.128 91
T e
28 —| [= 148 - |
~— 1.93 —

TYPICAL PANEL CUTOUT SINGLE*

Unless otherwise specified dimensions are max. and for reference only.
*Requires Mounting Kit, Part No. 43017200.

435 Moreland Road = Haup IPauge New York 11788
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narda

microwave-east
Atten uatO I‘S Step an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
FeEpiEs (RS el Blocks DEIERIENS Circulators Shifters Hybrids Loads)

Type N Female DC to 18 GHz, 0 to 69 dB in 1 and 10dB Increment

Waveguide

Features
e Ao e

ot e . * Broadband DC-18 GHz

= Small Size

= Precision Construction/High Reliability

*= Precision 1 and 10 dB steps

= Panel Mount or Stand Alone (See note A)

Models
= 745-69
Low Frequency (GHz) DC
High Frequency (GHz) 18.0
Attenuation Range 0-69 dB in 1 dB AND 10 dB steps
Step 1 Deviation (0dB) 1.0
Steps 1-9 Deviation (1-9dB) +/-0.5
Step 10-19 Deviation (10-19dB) +/-1.0
Step 20-29 Deviation (20-29dB) +-1.4
Step 30-39 Deviation (30-39dB) +/-1.2
Step 40-49 Deviation (40-49dB) +/-1.5
Step 50-59 Deviation (50-59dB) +/-1.9
Step 60-69 Deviation (60-69dB) +/-2.0
Resettability per Drum (dB) <0.05
VSWR (max) DC-12.4 GHz 1.50
VSWR (max) 12.4-18 GHz 1.65
Impedance (Ohms) 50
Temperature Stability (dB / dB / Deg Celcius) 0.0001
Power Peak (kW at duty of cycle of 0.0001) 0.2
Average Power (W) 2
Connector Type Type N Female
Special Notes: A,B
Special Notes:
A: A list of materials supplied, and installation instructions for rack mounting brackets for rack mounting kit (purchased separately) Part
Number 43017200 appears at the end of the step attenuators section (after Model series 745 and 4745). The typical cutout for each
attenuator type for the rack mount configuration appears with the outline drawings that follow.
B: Rack Mounting Kit accommodates all attenuator series housings.
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Attenuators Step

Adapters Attenuators Couplers

DC
Blocks

Detectors

Isolators &
Circulators

Phase
Shifters

Power Dividers and
Hybrids

narda

microwave-east

an ‘B communications company

Terminations (50 Ohm

Loads)

Waveguide

Type N Female DC to 18 GHz, 0 to 69 dB in 1 and 10dB Increment

o0 —

AR
V

D
C

Outline Drawings For Models .: 745-69

Units A ] C D (¢] H L
745-69
in. 2.25 1.875 1.75 1.437 2.25 0.938 0.312
mm 57.15 47.625 44.45 36.500 57.15 23.825 7.925
Notes:

Unless otherwise specified dimensions are max. and for reference only. Connectors are made without interference per MIL-STD-348. Contact the
factory for detailed specifications and outline drawing.

Typical Rack Mount Configurations
For 745-69 and 4745-69 Thumb Wheel Step Attenuators

#4-40
NC-2B x 0.375 DP,
TYP

3.81 (Type ‘N') - p_Lt
Over Connectors - Cc_
4X RA13
. TYPICAL SINGLE AND DUAL STAND ALONE
2X0.128
4
023 —| |— 229 —
~— 2.74 —
SUGGESTED CUTOUT

Unless otherwise specified dimensions are max. and for reference only.
*Requires Mounting Kit, Part No. 43017200.
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narda

microwave-east
Atten uatO I‘S Step an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
FeEpiEs (RS el Blocks DEIERIENS Circulators Shifters Hybrids Loads)

SMA Female DC to 18 GHz, 0 to 9 dB in 1dB Increment

Waveguide

Features

= Broadband DC-18 GHz

= Small Size

= Precision Construction/High Reliability

*= Precision 1 dB steps, to 9 dB

= Panel Mount or Stand Alone (See note A)
Models

= 4741

Model 4741

Low Frequency (GHz) DC
High Frequency (GHz) 18.0
Attenuation Range 0-9 dB in 1 dB Steps
Step 1 Deviation (0dB) +/- 0.5
Step 3 Deviation (2dB) +/- 0.5
Step 2 Deviation (1dB) +/- 0.5
Step 4 Deviation (3dB) +/-0.5
Step 5 Deviation (4dB) +/- 0.5
Step 6 Deviation (5dB) +/-0.5
Step 7 Deviation (6dB) +/- 0.5
Step 8 Deviation (7dB) +/-0.5
Step 9 Deviation (8dB) +/- 0.5
Resettability per Drum (dB) <0.05
VSWR (max) 1.50
Impedance (Ohms) 50
Temperature Stability (dB / dB / Deg Celcius) 0.0001
Average Power (W) 2
Power Peak (kW at duty of cycle of 0.0001) 0.2
Connector Type Type SMA Female
Special Notes: A,B
Special Notes:
A: A list of materials supplied, and installation instructions for rack mounting brackets for rack mounting kit (purchased separately) Part
Number 43017200 appears at the end of the step attenuators section (after Model series 745 and 4745). The typical cutout for each
attenuator type for the rack mount configuration appears with the outline drawings that follow.
B: Rack Mounting Kit accommodates all attenuator series housings.
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narda

microwave-east
Atten uatO I‘S Step an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
FeEpiEs (RS el Blocks DEIERIENS Circulators Shifters Hybrids Loads)

Waveguide

SMA Female DC to 18 GHz, 0 to 9 dB in 1dB Increment

0 —
JaRY
%

Units A B C D (¢] H L
4741
in. 1.125 1.875 1.750 1.437 0.437 0.938 0.312
mm 28.575 47.625 44.450 36.500 11.100 23.825 7.925
Notes:

Unless otherwise specified dimensions are max. and for reference only. Connectors are made without interference per MIL-STD-348. Contact the
factory for detailed specifications and outline drawing.

Typical Rack Mount Configurations
For 741 and 4741 Thumb Wheel Step Attenuators

#4-40
NC-2B x 0.375 DP,,
TYP
_ 231 (SMA)
3 (Type ‘N’ )
Over Connectors
4X R 13 TYPICAL SINGLE AND
“~ DUAL STAND ALONE
2X0.128 l
~
—4 P— 1.83

023 —| |= 117 -

-—— 1.62 —
SUGGESTED CUTOUT

Unless otherwise specified dimensions are max. and for reference only.
*Requires Mounting Kit, Part No. 43017200.
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narda

microwave-east
Atten uatO I‘S Step an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
FeEpiEs (RS el Blocks DEIERIENS Circulators Shifters Hybrids Loads)

SMA Female DC to 18 GHz, 0 to 60 dB in 10 dB Increment

Waveguide

Features

= Broadband DC-18 GHz

= Small Size

= Precision Construction/High Reliability

* Precision 10 dB steps, to 60 dB

= Panel Mount or Stand Alone (See note A)

Models
» 4743-60
Low Frequency (GHz) DC
High Frequency (GHz) 18.0
Attenuation Range 0-60 dB in 10 dB Steps
Step 1 Deviation (0dB) 0.5
Step 2 Deviation (10dB) +/- 0.5
Step 3 Deviation (20dB) +/- 0.7
Step 4 Deviation (30dB) +/-0.9
Step 5 Deviation (40dB) +/-1.0
Step 6 Deviation (50dB) +/-1.3
Step 7 Deviation (60dB) +/-1.5
Resettability per Drum (dB) <0.05
VSWR (max) 1.50
Impedance (Ohms) 50
Temperature Stability (dB / dB / Deg Celcius) 0.0001
Average Power (W) 2
Power Peak (kW at duty of cycle of 0.0001) 0.2
Connector Type Type SMA Female
Special Notes: A,B
Special Notes:
A: A list of materials supplied, and installation instructions for rack mounting brackets for rack mounting kit (purchased separately) Part
Number 43017200 appears at the end of the step attenuators section (after Model series 745 and 4745). The typical cutout for each
attenuator type for the rack mount configuration appears with the outline drawings that follow.
B: Rack Mounting Kit accommodates all attenuator series housings.
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microwave-east
Atten uatO I‘S Step an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
FeEpiEs (RS el Blocks DEIERIENS Circulators Shifters Hybrids Loads)

Waveguide

SMA Female DC to 18 GHz, 0 to 60 dB in 10 dB Increment

0 —
JaRY
%

Units A B C D (¢] H L
4743-60
in. 1.437 1.875 1.750 1.437 0.437 0.938 0.312
mm 36.500 47.625 44.450 36.500 11.100 23.825 7.925
Notes:

Unless otherwise specified dimensions are max. and for reference only. Connectors are made without interference per MIL-STD-348. Contact the
factory for detailed specifications and outline drawing.

Typical Rack Mount Configurations
For 743-60 and 4743-60 Thumb Wheel Step Attenuators

#4-40
NC-2B x 0.375 DP,,
TYP
__2.31(SMA) __|
3 (Type N)
Over Connectors
4X R.13 TYPICAL SINGLE AND
~ r DUAL STAND ALONE
2X 0.128 91
T e
28 —| [= 148 - |
~— 1.93 —

TYPICAL PANEL CUTOUT SINGLE*

Unless otherwise specified dimensions are max. and for reference only.
*Requires Mounting Kit, Part No. 43017200.
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Atten uatO I‘S Step an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
FeEpiEs (RS el Blocks DEIERIENS Circulators Shifters Hybrids Loads)

SMA Female DC to 18 GHz, 0 to 69 dB in 1 and 10dB Increment

Waveguide

Features

= Broadband DC-18 GHz

= Small Size

= Precision Construction/High Reliability

*= Precision 1 and 10 dB steps, to 69 dB

= Panel Mount or Stand Alone (See note A)

Models
= 4745-69
Low Frequency (GHz) DC
High Frequency (GHz) 18.0
Attenuation Range 0-69 dB in 1 dB and 10 dB steps
Step 1 Deviation (0dB) 1.0
Steps 1-9 Deviation (1-9dB) +/- 0.5
Step 10-19 Deviation (10-19dB) +/-1.0
Step 20-29 Deviation (20-29dB) +-1.4
Step 30-39 Deviation (30-39dB) +/-1.2
Step 40-49 Deviation (40-49dB) +/-1.5
Step 50-59 Deviation (50-59dB) +/-1.9
Step 60-69 Deviation (60-69dB) +/-2.0
Resettability per Drum (dB) <0.05
VSWR (max) 1.50
Impedance (Ohms) 50
Temperature Stability (dB / dB / Deg Celcius) 0.0001
Average Power (W) 2
Power Peak (kW at duty of cycle of 0.0001) 0.2
Connector Type Type SMA Female
Special Notes: A,B
Special Notes:
A: A list of materials supplied, and installation instructions for rack mounting brackets for rack mounting kit (purchased separately) Part
Number 43017200 appears at the end of the step attenuators section (after Model series 745 and 4745). The typical cutout for each
attenuator type for the rack mount configuration appears with the outline drawings that follow.
B: Rack Mounting Kit accommodates all attenuator series housings.

435 Moreland Road = Haup IPauge New York 11788
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
FeEpiEs (RS el Blocks DEIERIENS Circulators Shifters Hybrids Loads)

Waveguide

SMA Female DC to 18 GHz, 0 to 69 dB in 1 and 10dB Increment

0 —
JaRY
%

Units A B C D (¢] H L
4745-69
in. 2.250 1.875 1.750 1.437 0.437 0.938 0.312
mm 57.150 47.625 44.450 36.500 11.100 23.825 7.925
Notes:

Unless otherwise specified dimensions are max. and for reference only. Connectors are made without interference per MIL-STD-348. Contact the
factory for detailed specifications and outline drawing.

Typical Rack Mount Configurations
For 745-69 and 4745-69 Thumb Wheel Step Attenuators

#4-40
NC-2B x 0.375 DP.,
TYP
3.81 (Type 'N') - p_Lb
QOver Connectors c__ '
4X R'”’\ TYPICAL SINGLE AND DUAL STAND ALONE

2X 0.128 |
~~
—¥ — 1.83

023 —| [=— 229 —

-~ 2.74 —

SUGGESTED CUTOUT

Unless otherwise specified dimensions are max. and for reference only.
*Requires Mounting Kit, Part No. 43017200.
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92 TEL: (631) 231-1700 = FAX: (631) 231-1711
www.nardamicrowave.com < EMAIL: nardaeast@L 3com.com



narda

microwave-east
Atten uatO I‘S Step an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

Adapters Attenuators Couplers ol Detectors

Blocks Circulators Shifters Hybrids Loads) Uzl

SMA Female DC to 18 GHz, 0 to 69 dB in 1 and 10dB Increment

Panel Mounting Brackets Installation
FOR OLDER DEVICES WITHOUT MOUNTING HOLES

FRONT SCREWS
(REF)

SEE NOTE 1
REAR SCREWS
(REF)

DO NOT LOOSEN

|<— SIDE “A”

FRONT
SIDE “B”

RoHS COMPLIANT IAW EU
DIRECTIVE (2002/95/EC)

NO MOUNTING HOLES
(MODEL 4741 SHOWN)

This drawing gives instructions for installation of panel mounting brackets on a
model 741, 4741, 743, 4743, 745, 4745, thumbwheel turret attenuator.

1. Working: from the front of side “A”, remove the two FRONT screws, P/N 70152016.
NO NOT loosen or otherwise disturbe the two rear screws.

2. Install mounting bracket, item 3 using two, item 8 flat head screw as shown on side “A”.
3. Install mounting bracket, item 3 using two, item 7 flat head screws as shown on side “B”.
4. Make sure mounting brackets are flush with front of unit.

435 Moreland Road = Hauppauge, New York 11788
TEL: (631) 231-1700 = FAX: (631) 231-1711 o3
www.nardamicrowave.com « EMAIL: nardaeast@L-3com.com



narda

microwave-east
Atten uatO I‘S Step an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
ARE[PER L BTITEED CoUsiem Blocks PLEEEl Circulators Shifters Hybrids Loads)

Waveguide

SMA Female DC to 18 GHz, 0 to 69 dB in 1 and 10dB Increment

Panel Mounting Brackets Installation
FOR NEWER DEVICES WITH MOUNTING HOLES

FRONT SCREWS /@
(REF)

3 (04

REAR SCREWS
(REF)

o &

|<— SIDE “A”

RONT

INBOARD BRACKET
MOUNTING HOLES

1. Working from the front of side “B”, locate inboard bracket mounting holes.

2. Install bracket, item 3 using screw, item 9, lock washer, item number 10 and flat
washer 6. carefully insert the screw assembly through the inboard/mounting holes
on the bracket and into the inboard screw holes on the housing.

3. Make sure the bracket is flush with hte front of the unit and tighten the screws.
4. Repeat above steps for “A” side.

List of Materials Supplied With Mounting Kit Part Number 43017200

NOMENCLATURE QTY TO USE FOR MODEL(S) QTY TO USE FOR
FIND NO. IDENT.NO. OR DESCRIPTION 741,4741,743 and 4743 MODEL(S) 745 AND 4745

10 535338136 | LOCKWASHER, #6 4

9 70152019 | SCR, SOCKET HD. #632 X 3/8 L. 4 4
8 551959020 | SCR, FLAT #4-40 X 7/8 LG. 2 -
8 551959019 | SCR, FLAT HD. #4-40 X 3/4 LG. - 2
7 551850015 | SCR, FLAT HD. #4-40 X 3/8 LG. 2 -
7 551959022 | SCR, FLAT HD. #4-40 X 1 1/4 L. - 2
3 42452200 | BRACKET MOUTNING 2
2 515795805 | WASHER, FLAT #6 4

435 Moreland Road = Haup I?auge New York 11788
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
FeEpiEs (RS el Blocks DEIERIENS Circulators Shifters Hybrids Loads)

SMA (F) DC-2.5 GHz

Waveguide

Features
= For Commercial Wireless Applications
Models

= AS-SMA-2.5-1-10, AS-SMA-2.5-1-50, AS-
SMA-2.5-1-70, AS-SMA-2.5-2-1

ode n A 0 A A 0 A A 0 A A

Frequency Range (GHz) DC-1.1/1.1-2.5 DC-0.5/0.5-1.0/1.0-2.5 | DC-1.0/ 1.0-2.0 / 2.0-2.5 GHz DC-1.1/1.1-2.5
Average Power (W) 1 1 1 2
Attenuation Range 0-10dB in 1 dB Steps | 0-50 dB in 1 dB Steps 0-70 dB in 10 dB Steps 0-1dBin 0.1 dB Steps

VSWR (max) 1.25:1/1.5:1 1.221/1.4:1/1.51 1.221/1.4:1/1.5:1 1.2:1/1.4:1
Connector Type Type SMA Female Type SMA Female Type SMA Female Type SMA Female

435 Moreland Road = Haup I?auge New York 11788
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Isolators & Phase Power Dividers and Terminations (50 Ohm

Waveguide

Circulators Shifters Hybrids Loads)

SMA (F) DC-2.5 GHz

2X Connector,

L~ SMAFemale

4X .138-32
UNC-2B X .19 dB
ona0.750 B.C.

-G —

KNOB DETAIL
Outline Drawings For Models : AS-SMA-2.5-1-10

Units A B (o4 D G H | J
AS-SMA-2.5-1-10
in. 2.00 0.150 0.630 0.770 0.750 0.830 0.250 0.610
mm 50.80 3.810 16.002 19.558 19.050 21.082 6.350 15.494
Notes:

Unless otherwise specified dimensions are max. and for reference only. Contact the factory for detailed specifications and outline drawing.
Connectors mate without interference per MIL-STD-348.

96
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Isolators & Phase Power Dividers and Terminations (50 Ohm

_ pC
Az (IS CEUPERE g p o BRIESER e Shifters Hybrids Loads)

SMA (F) DC-2.5 GHz

Waveguide

2X Connector,

" SMA Female

4X .138-32
UNC-2B X .20 dB
ona0.750B.C.

KNOB DETAIL

e

Outline Drawings For Models : AS-SMA-2.5-1-50

AS-SMA-2.5-1-50

in. 4.00 1.50 0.630 2.290 1.380 0.125 0.750 0.830 0.250 0.610 1.13
mm 101.60 38.10 16.002 58.166 35.052 3.175 19.050 21.082 6.350 15.494 28.70
Notes:

Unless otherwise specified dimensions are max. and for reference only. Contact the factory for detailed specifications and outline drawing.
Connectors mate without interference per MIL-STD-348.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
Az (IS CEUPERE g p o BRIESER e Shifters Hybrids Loads)

SMA (F) DC-2.5 GHz

Waveguide

D I H 2X Connector,
SMA Female ‘

4X .138-32
UNC-2B X .19 dB
ona0.750 B.C.

KNOB DETAIL

Outline Drawings For Models : AS-SMA-2.5-1-70

Units A ] C D G H | J
AS-SMA-2.5-1-70
in. 2.67 1.50 0.63 1.44 0.75 0.83 0.25 0.61
mm 67.82 38.10 16.00 36.58 19.05 21.08 6.35 15.49
Notes:

Unless otherwise specified dimensions are max. and for reference only. Contact the factory for detailed specifications and outline drawing.
Connectors mate without interference per MIL-STD-348.

435 Moreland Road = Haup IPauge New York 11788
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
Az (IS CEUPERE g p o BRIESER e Shifters Hybrids Loads)

SMA (F) DC-2.5 GHz

Waveguide

2X Connector, ’
SMA Female

4X .138-32
A G UNC-2B X .19 dB
ona0.750 B.C.

_C_‘

Outline Drawings For Models : AS-SMA-2.5-2-1

Units A B C D (¢] H | J
AS-SMA-2.5-2-1
in. 2.00 1.50 0.63 0.77 0.75 0.83 0.250 0.61
mm 50.80 38.10 16.00 19.56 19.05 21.08 6.350 15.49
Notes:

Unless otherwise specified dimensions are max. and for reference only. Contact the factory for detailed specifications and outline drawing.
Connectors mate without interference per MIL-STD-348.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
ARE[PER L BTITEED CoUsiem Blocks PLEEEl Circulators Shifters Hybrids Loads)

Waveguide

Quick Reference Guide

Miniature SMA and 3.5 mm (F) 4.0t0 26.5 GHZ ........ccccooiiiiiiiiiiiece e, 101
Broad Band Type N 2.010 12.4 GHz.......ccooiiiirieee e 106
Calibrated Variable AttenuUators.............oooiiiiiiiiceci e 108
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
ARE[PER L BTITEED CoUsiem Blocks PLEEEl Circulators Shifters Hybrids Loads)

Miniature SMA and 3.5 mm (F) 4.0 to 26.5 GHz

Waveguide

Features
oo = Usable from 4 to 33 GHz
= » Low Minimum Insertion Loss

» Small Size, Lightweight

= Operational to 105°C without Degradation
(125°C storage)

= Excellent for Communications (narrow
bandwidth)

= MIL Environment Versions Available, Contact
Factory for Details

Models
= 4797, 4798, 4799, 4796
Low Frequency (GHz) 124 7.0 4.0 7.0
High Frequency (GHz) 18.0 18.0 18.0 26.5
Attenuation Range dB (Min) 45 20 15 15
Power Input (Max Avg.) in W 10 5 5 5
Power Input (Max Peak) in kW & 3 3 1.4
VSWR (max) 1.3 1.7 - 1.7
VSWR (max) 4-7 GHz - - 1.5 -
VSWR (max) 7-18 GHz - - 1.3 -
Insertion Loss dB (max) 1.0 0.6 - =
Insertion Loss dB (max) 4.0-12.4 GHz - - 0.7 -
Insertion Loss dB (max) 7-12.4 GHz - - - 0.7
Insertion Loss dB (max) 12.4-18 GHz - - 1.0 -
Insertion Loss dB (max) 12.4-26.5 GHz - - - 1.5
Frequency Sensitivity dB +/-1.5 +/- 3.5 - +/- 3.0
Frequency Sensitivity dB (max) 8-12.4 GHz - - +/- 0.5 -
Frequency Sensitivity dB (max) 12.4-18 GHz - - +/-2.0 -
Connector Type Type SMA Female | Type SMA Female | Type SMA Female | 3.5 mm Female
Maximum Weight (gr) 340 57 213 213
Maximum Weight (oz) 12 2 7.5 7.5

435 Moreland Road = Haup I?auge New York 11788
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Isolators &

Phase
Shifters

Power Dividers and
Hybrids

Miniature SMA and 3.5 mm (F) 4.0 to 26.5 GHz

Terminations (50 Ohm
Loads)

DC .
Adapters Attenuators Couplers Blocks Detectors Circulators Waveguide

Typical Curves of Attenuation vs Frequency
for Variable Attenuators

52

36 4

28}

4798 [T

Attenuation (dB)

20

4799 ]
/ T

12 7

4 6 8 10 12 14 16 18 20
Frequency (GHz)

Refer to the above curve for model numbers 4797, 4798 and 4799.

Outline Drawings For Models : 4797

Units A ] Cc G H K L L\
4797
in. 2.25 2.188 .906 75 .375 1.625 453 .906
mm 57.15 55.575 23.012 9.525 9.525 41.275 11.506 23.012
Notes:

Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline drawing.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
ARE[PER L BTITEED CoUsiem Blocks PLEEEl Circulators Shifters Hybrids Loads)

Waveguide

Miniature SMA and 3.5 mm (F) 4.0 to 26.5 GHz

[os}

(<

e =
L]

Outline Drawings For Models : 4798

4798

in. 1.75 1.0 .50 1.75 .063 .063 .375 .375 .50 .25 .50
mm 44.45 25.4 12.70 44.45 1.600 1.600 9:525 91525 12.70 6.35 12.70

Notes:
Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline drawing.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
Az (IS CEUPERE g p o BRIESER e Shifters Hybrids Loads)

Miniature SMA and 3.5 mm (F) 4.0 to 26.5 GHz

Waveguide

o S

— |E|=—

I D I
| A |

4799
in. 2.25 2.28 .906 2.063 .094 .094 1.188 .375 453 .625
mm 57.15 57.91 23.012 52.400 2.388 2.388 30.175 9.525 11.506 15.875
Notes:

Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline drawing.
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Adapters Attenuators Couplers Bl(l)jél:(s Detectors EOlEEE 6 PSR

Power Dividers and

Terminations (50 Ohm Wavequide
Circulators Shifters Hybrids Loads) 9
Miniature SMA and 3.5 mm (F) 4.0 to 26.5 GHz
H
° - =
N0
B 2
R
) ®
r —
E| |- — .
D L
A C
Outline Drawings For Models : 4796
Units A B C D E E G H | L
4796
in. 2.063 2.375 .829 2.063 .094 .094 1.188 1.188 .625 .50
mm 52.400 60.325 21.057 52.400 2.388 2.388 30.175 30.175 15.875 12.70
Notes:

Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline drawing
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ifters Hybrids

Broad Band Type N 2.0 to 12.4 GHz

F

eatures

Loads)

= Smooth, Continuous Operation Over Full

Range

= Duo-Dial Drive for Easier Resetting and

Positive Locking

* High Attenuation Over a Broad Frequency

Range

» Designed for Panel Mounting

Models

= 791F (M/F), 792F (M/F)

Low Frequency (GHz) 2.0 2.0
High Frequency (GHz) 12.4 12.4
Attenuation Range N/A N/A
Attenuation Range (2 - 2.5 GHz) 0-35 0-17.5
Attenuation Range (2.5 - 12.4 GHz) 0-37.5 0-20
Power Input (Max Avg.) in W 10 10
Power Input (Max Peak) in kW 5 5
VSWR (max) 1.30 1.30
Insertion Loss dB (max) 1.5 1.0
Maximum Weight (oz) 92.8 40.0
Weight (max) in kg 2.63 1.13
Special Notes: A,B,C A,B,C
Special Notes:
A: Connectors are Type N stainless steel.
B: All units are supplied with a female input connector and your choice of output.
C: Specify "M" for male output connector (ie 791FM) and "F" for female output connector (ie 791FF)

435 Moreland Road = Haup IPauge New York 11788
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
ARE[PER L BTITEED CoUsiem Blocks PLEEEl Circulators Shifters Hybrids Loads)

Waveguide

Broad Band Type N 2.0 to 12.4 GHz

B o
F

Type N Female

791F (M/F)
in. 9.19 5.63 4.61 2.82 8.750 4.39 1.000 .51 .75 .78 4.61 .78 .92
mm | 233.43 | 143.00 | 117.09 | 71.63 | 222.250 | 111.51 [ 25.400 | 12.95 | 19.05 | 19.81 | 117.09 | 19.81 23.37
792F (M/F)
in. 5.01 4.01 2.51 2.15 4.375 2.20 0.875 45 .75 1.13 4.61 .92 .250
mm 127.25 | 101.85 63.75 | 54.61 [ 111.125 55.88 22.225 | 11.43 | 19.05 | 28.70 | 117.09 | 23.37 6.350
Notes:

Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline drawing.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC .
Adapters Attenuators Couplers Blocks Detectors Circulators Shifters Hybrids Loads) Waveguide

Calibrated Variable Attenuators

= Features

= Smooth, Continuous Operation Over Full
Range

= Duo-Dial Drive for Easier Resetting and
Positive Locking

* High Attenuation Over a Broad Frequency
Range

» Designed for Panel Mounting

Models
= 793FM, 794FM

Low Frequency (GHz) 4.0 4.0
High Frequency (GHz) 8.0 8.0
Attenuation Range 0-20 0-40
Power Input (Max Avg.) in W 10 10
Power Input (Max Peak) in kW 5 5
VSWR (max) 1.25 1.25
Insertion Loss dB (max) 0.5 0.5
Accuracy dB +/-1.0 N/A
Accuracy dB (max) 0-30 dB N/A +/- 2.0
Accuracy dB (max) 30-40 dB N/A +/-2.5
Maximum Weight (oz) 43.2 90.7
Weight (max) in kg 1.23 3.20
Special Notes: A A
Special Notes:
A: Connectors are Type N stainless steel. All units are supplied with a female input connector and male output connector.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
FeEpiEs (RS el Blocks DEIERIENS Circulators Shifters Hybrids Loads)

Waveguide

Calibrated Variable Attenuators

Type N
Female < J—1]=

*+0.015 A

793FM
in. 4.83 4.29 16 242 4.50 3.968 2.23 16 1.44 .03 1.49 77 A71
mm 122.68 108.97 | 4.06 | 61.47 114.30 100.787 | 56.64 4.06 36.58 | 0.76 | 37.85 [ 19.56 4.343
794FM
in. 8.51 5.24 .16 242 4.5000 3.968 2.23 .79 1.44 .03 1.49 a7 A71
mm 216.15 133.10 | 4.06 | 61.47 114.3000 100.787 | 56.64 | 20.07 | 36.58 | 0.76 | 37.85 [ 19.56 4.343
Notes:

Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline
drawing.
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Waveguide

435 Moreland Road = Haup I?auge New York 11788
110 TEL: (631) 231-1700 = FAX: (631) 231-1711
www.nardamicrowave.com = EMAIL: nardaeast@L 3com.com



COUPLERS

BI-DIRECTIONAL

COAXIAL COUPLER
0-4.0 GH.

narda

microwave-east

an ‘B communications company 111



narda

microwave-east
CO u p I e I‘S an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
RIS AERUEIETS (SEAED Blocks PR Circulators Shifters Hybrids Loads)

Waveguide

Quick Reference Guide

2.92mm (F) 1 t0 40 GHZz 20W and 30WV ...t 119
2.92mm (F) 1.7 t0 26.5 GHZ 20W and 30W ........cuuiiiiiiiiiiiiiiiieeeeeeee e 122
SMA (F) 0.51t0 18 GHZ 50 Watt ..o 125
SMA (F) 0.5 GHz to 18 GHz, Miniature Stripline (Maximally Flat +/- 0.5dB) 50 Watt ...132
Type N (F) and SMA (F) 0.5 to 18 GHz 20 Watt (Broadband) .................cceeerrrinninnnnnns 137
Type N (F) and SMA (F) 1 to 12.4 GHz 20 Watt (Broadband) .................ccceeviviiirinnnnns 139
Type N (F) and SMA (F) 1 to 18 GHz 20 Watt (Broadband) ................ccceeeeiiiiiiiinininnnn. 141
Type N (F) and SMA (F) 2 to 18 GHz 20 Watt (Broadband) .............c..cceeeeiiiiiiiininnnnnns 143
SMA (F) 6 to 18 GHz 20db 100 Watt (High Power Directional)..............cccceeeeeeeeenennn.n. 145
Type N, TNC and SMA 2 to 18 GHz 400W (High POWEr) .........vuvviiiiiiiieieeiieiieeeeeeii 147
Type SC/Type N and SMA 2 to 8 GHz 1KW (High Power) .........cccceeeiiiiiiiiiiiiiiiieiiii, 151
Type N (F) 0.225 to 10 GHz 200W/500W (Calibrated)..........cccovveeeeeeiiiiiiiiiiiiieee 153
Type N (M/F) 0.92 to 12.4 GHz (Maximally Flat Calibrated) ...........c...ccccoeeeiiiiiiiininnnnn, 157
Type N (M/F) 0.05 to 8 GHz 500 Watt (High Power Calibrated Dual 20dB).................. 161
7 mm/Type N 0.95 to 18 GHz Precision High Directivity 5 Watt 10dB .......................... 165
Type N and 7mm 1 to 18 GHz 5 Watt 13dB (Broadband High Directivity).................... 167
Type N (F) 0.82 t0 2.1 GHZ 100W/S500W ...t 169
Type N (F) 0.7 to 2.5 GHz 500 Watt 30dD.......ccccoiiiiiiiiiiieeeeeeeeeeeee e 172
SMA (F) 0.8210 2.1 GHZ 50 Watt ... 174

Environmental Performance for Selected Passive Products*

Parameter Specification

Operating Temperature -54 to +105°C
Storage Temperature -55 to +125°C
Humidity Per MIL-STD-202F, Method 103B, Condition B (96 hours at 95% R.H.)
Shock Per MIL-STD-202F, Method 213B, Condition J (30G, 11 msec)
Altitude Per MIL-STD-202F, Method 105G, Condition B (50,000 ft)
Vibration Per MIL-STD-202F, Method 204D, Condition B (.06" double amplitude or 15G, whichever is less)
Thermal Shock Per MIL-STD-202F, Method 107D, Condition A (5 cycles)

*Applicable to Stripline Directional Couplers, Attenuators, Power Dividers

Note: This is an exclusive listing. Where otherwise noted in the catalog, the above environmental performance may not apply. Not applicable for those products designed for
commercial applications. Many of our catalog off-the-shelf (COTS) products have the ability to withstand considerably more stringent environments. If you have special environmental
requirements, please contact the Sales Department at Narda.

In today’s microwave practice, the directional coupler  eliminating the mechanical motion needed with a
has become a virtually indispensable measurement slotted line. Attenuation measurements also become
tool. It provides a simple, convenient, accurate more accurate when directional couplers are used
means for sampling microwave energy without since reflection errors are eliminated.

moving parts and without the need for adjustments.

Unlike other methods of power sampling involving

probes or coupling loops, the directional coupler also

provides the important capability of separating

forward from reflected power. By selecting energy

traveling only in one direction, accurate VSWR

measurements can be made automatically,
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Comal, 500 a minimum of reflected energy reaches the load on
Output the auxiliary line, the ideal directional coupler will
c have an infinite value of directivity. The amount of
{ J coupling desired for forward power, however, will

vary with the application. Consequently, coupling

i“?(:]:*:(g values from 3 dB to beyond 70 dB are frequently

I—Coax\a\ Input .Il_ys‘/gfug':p‘ﬁ |—Coax1al0mpu! encountered'
Types Of Directional Couplers

Figure 1. Diagram of a typical coaxial directional coupler Althoth a Wlde Variety Of Conﬁgurations and
The basic construction of a coupled-line directional packages have been built, most directional couplers
coupler can be seen in in the figure above, which fall into a relatively small number of well-defined
illustrates a typical coaxial-line, microwave directional ~ tyPes according to the intended service and sampling
coupler such as might be used for microwave capap|l|t|gs. Typical catt_agor_les are:_wavegwde or
applications. It consists of two parallel striplines coaxial, single- or dual-directional units, and
coupled over a length of approximately one-quarter combination types.
wavelength. The mainline input (A) and output (B)
coaxial lines are connected to one stripline; the other TR T
stripline is terminated in Zo at one end, and is Lo x

connected to the coupled output port through a
coaxial line (C). The two sections, referred to
respectively as the main and auxiliary lines, are
separated from each other except for the coupling
area, through which energy is unidirectionally e i e
coupled from the main line to the auxiliary line. A ——. s
typical Narda coaxial coupler is shown in Figure 2. T amatf

Coaxial directional couplers are offered for use at
frequencies from 10 MHz to 60 GHz, and can be
obtained with any of the standard or precision
miniature coaxialconnectors. Dual directional
couplers, which permit simultaneous sampling of
both forward and reflected energy, consist essentially
of two directional couplers connected back to back in
a single package and are available for coaxial
systems. The picture above shows high directivity
directional couplers.

Figure 2: Internal view of a typical coaxial coupler In addition, as SpeCiaI'Order deViceS, a number of
In operation, energy is fed into end A of the main line. combination types are available, such as those which
Most of this energy will appear at the output end B. include couplers combined with detectors, and

Some fraction of the energy, however, will appear at  referred to as directional detectors. For some

the output of the auxiliary line C, depending upon the  applications, couplers are designed without the
amount of coupling provided in the design of the unit.  internal termination in the secondary line, permitting
Energy applied to end B of the main line will appear the user to terminate that line either with an

at A, but practically none of this energy will appear at ~ absorbing load of his selection or with a detector, as
the auxiliary output C. The degree of discrimination in ~ desired.

the auxiliary line between energy flowing inthe Bto A Selection Features

direction and energy flowing in the A to B direction is
the directivity of the coupler. Directivity is calculated
as the ratio of the forward to reverse coupling,
expressed in dB. Since the intention is to ensure that

435 Moreland Road = Haup I?auge New York 11788
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Published specifications for directional couplers
usually include coupling, directivity, insertion loss,
main line and auxiliary line VSWR, bandwidth,
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frequency sensitivity and power handling capability.
These and other terms commonly used in specifying
coupler characteristics are defined below.

Coupling Coefficient - The ratio in dB of the incident
power fed into the main port, to the coupled port
power when all ports are terminated by reflectionless
terminations. Some Narda couplers are principally
used for power leveling, and the coupling coefficient
of these couplers is expressed as the ratio in dB of
the main-line power output to the power output at an
auxiliary port.

Directivity - The ratio in dB of the power output at an
auxiliary port, when power is transmitted in the
preferred direction, to the power output at the same
auxiliary port when the same amount of power is
transmitted in the opposite direction. Reflectionless
terminations are connected to all ports.

Insertion Loss - The change in load power, due to the
insertion of a component in a transmission system,
reflectionless terminations being connected to the
ports of the inserted component. Note: This definition
is different from the definition previously used to
specify Narda couplers. See text for further
explanation.

Residual VSWR - The standing wave ratio measured
by a reflectometer coupler terminated by a
reflectionless termination, and fed from a
nonreflecting generator. (Directivity or return loss
expressed as a VSWR.)

Bandwidth - The range of frequencies within which
performance, with respect to some characteristic,
falls within specific limits.

Frequency Sensitivity (or Flatness) - The maximum
peak-to-peak variation in coupling coefficient that
may be expected over a specified frequency band.

Tracking - The maximum change in the difference of
the coupling coefficient ratio of two couplers, i.e.,
auxiliary port sampling incident power. The relative
importance of each of these characteristics will, of
course, vary with the particular application. It should
be noted that some of these characteristics tend to
conflict; for example, it is difficult to obtain both
flatness over a broad bandwidth and high directivity.
Selection of a coupler for each application thus
requires evaluating the major performance
parameters in terms of the intended service.

Coupling Coefficient

Narda directional couplers are offered in a choice of
convenient standard and non-standard coupling

Hybrids Loads)

values. While the standard coupling values of 6,10,
20, and 30 dB are most common, several catalog
models are available in alternative coupling values
(13 or 16 dB, for example), including devices that
provide up to 60 dB of coupling. As is the case with
the majority of our family of passive products, special
models are available if they are required. Since our
ability to provide a special coupler will be gated by
the particulars of the requirement (volume factors,
cost factors, etc.), we will often recommend the use
of a standard-value coupler in conjunction with a
fixed precision attenuator attached to the coupled
port. With this configuration, any number of non-
standard coupling values can be achieved very cost
effectively.

The choice of the specific value of coupling
coefficient will usually depend upon the power levels
involved. Where auxiliary (coupled) output is used to
feed a measuring device, the coupling must provide
adequate signal levels without overloading the
equipment. It must be remembered, also, that any
coupler takes power out of the main line, the
magnitude of this drain being dependent upon the
amount of coupling between the main and auxiliary
lines. A 20 dB coupler will thus reduce the
transmitted power by 1 percent. In specifying
coupling coefficient, therefore, it may be necessary to
consider the amount of power loss that can be
tolerated in the portion of the system following the
coupler.

Coupling coefficient is measured with an absolute
accuracy of +/- 0.1 dB per 10 dB. Flatness is
measured to an accuracy of +/- 0.05 dB relative to
other points.

Directivity

In power measurements, the degree to which the
auxiliary line is isolated from the load is of particular
importance where high measurement accuracy is
required. In power measuring application, where the
absolute magnitude of the sample is the significant
value, reverse coupling into the auxiliary line will alter
the magnitude of this sample, with resulting
measurement error. Errors from reflected power can
be severe when the directivity is not adequate. In
reflectometry, where the VSWR of a test piece is
measured, accuracy is closely dependent upon the
directivity of the coupler used. Here the effect of poor
directivity is to introduce a residual reflection which
adds to or subtracts from the reflected energy of the
device. The graph below shows a typical directivity
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curve for Narda Models 3292 and 5292 Broadband
High Directivity Couplers
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Figure 4. Typical directivity curve for Models 3292/5292 Broadband High Directivity
Couplers

Insertion Loss

The term "insertion loss" has the same significance
with respect to directional couplers as for other
components in a microwave system. That is, it
describes the loss resulting from the insertion of the
device into a transmission system. Narda couplers
now carry two insertion loss specifications: insertion
loss, in accordance with the industry standard
definition (see selection features previously
described); and insertion loss (excluding coupled
power). This latter term allows for some ambiguity in
characterizing couplers with coupling coefficients less
than 15 dB. It is calculated value based on what the
insertion loss would be if no power were coupled to
the auxiliary port or ports. The insertion loss
“excluding coupled power” specification is given in
this catalog (where applicable) for reference only.

Voltage Standing Wave Ratio (VSWR)

In waveguide couplers, where coupling between
main and auxiliary line is accomplished through holes
or slots, VSWR can be held to very low levels, often
no greater than that resulting from a typical flange
mismatch. In coaxial couplers, the proximity effects,
end effects, and capacitive effects from the coupling
bars employed generally result in higher values of
VSWR. The major source of high VSWR in coaxial
couplers, however, is usually found in the connectors
employed. The particular structure of standard
coaxial connectors introduces an appreciable amount
of reflection. Consequently, where the application
requires minimum reflection back into the main line,
precision laboratory connectors are required.

Bandwidth

For laboratory applications, it is customary to select
couplers with as broad a bandwidth as possible,
simply because broad bandwidth affords greater
flexibility in handling the changing day-to-day
measurement tasks. Where bandwidth is under
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consideration it should be noted, however, that broad
frequency range is usually accompanied by reduced
directivity and increased VSWR. For very narrow
bandwidths it is possible to maintain coupling
coefficient to within 0.1 dB of nominal value and to
achieve directivities over 40 dB. Where the coupler is
required to operate over an octave frequency band
the coupling tolerance may have to be increased.
Thus, when a choice is possible, it is best to specify
the narrowest bandwidth compatible with the
application requirements.

Frequency Sensitivity

Directional couplers are available in single and multi-
section design. Single (1/4 &lambda;) section
couplers exhibit frequency response similar to that
shown in Curve A, graph below.
[TTT [ ]

S BAND
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Figure 5. Typical response curves of single and multi-section directional couplers.
Curve A represents 1/4p Curve B represents maximally flat response curve.

The multi-section type couplers exhibit a flat
frequency response over their frequency range as
shown in Curve B. Where a band of frequencies must
be sampled, as in swept-frequency measurements,
the “flatness” or frequency sensitivity of the coupler is
of major importance. Manufacturers differ in the
method of specifying frequency sensitivity. In some
instances, variation of coupling with frequency is
expressed as the deviation from the nominal value; in
others, as the excursion around the mean value of
coupling over the range. Where couplers are to be
used over a band of frequencies, manufacturers may
provide a calibration chart showing the actual
coupling as specified frequencies across the band.
The Narda Model 3040 Series Maximally Flat
Directional Couplers have a flatness specification of
&plusmn;0.25 dB over an extended band and are, in
addition, calibrated at five points within the octave

Power Rating

Power ratings for directional couplers are usually
specified for both CW power and peak pulse power,

Waveguide
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in both the forward and reverse directions. These
ratings represent the maximum levels at which the
unit can operate without altering its characteristics.

NOTE: For applicable Narda Couplers, Narda can supply standard
test data for a nominal fee.

Applications
Power Measurements

Although the directional coupler finds a variety of
uses as a power “splitter,” in many applications it is
used as a calibrated power sampler in a
measurement system. Among its most common
applications is the measuring or monitoring of
microwave power. Because it can sample
transmission line power by a definite known amount,
accurate measurements can be conveniently made
without interrupting operation of the system. The
accuracy of measurement with a given detector-
meter combination will depend upon the accuracy of
sampling, that is, upon the absolute magnitude of the
coupling. With the coupling coefficient known, the
meter may be calibrated to provide a direct indication
of power at the input to the coupler. (The figure below
is an example of such an application.)

Power

[ ] Detector

Magnetron P R.F. Unit

Directional

Coupler Antenna

Figure 6. Directional couplers and power meters used for measuring power in the
microwave portion of a radar system

Frequency Measurements

The directional coupler is especially useful in
measuring or monitoring frequency in operating
systems since it permits measurements without
disrupting operation. It is generally not practical to
insert a resonant cavity wavemeter in the
transmission line of an operating system because
this device will reject power either at the resonant
frequency or at frequencies above and below
resonance, depending on the type of meter used.
The requirement for uninterrupted operation, without
interference from the measuring device, is met by
using a resonant cavity wavemeter or a direct
reading counter in conjunction with a directional
coupler.

Signal Leveling

In swept frequency measurements, some form of
signal leveling is virtually mandatory. Although sweep
generators are available with leveled outputs, an
external closed loop method of leveling is usually
necessary to eliminate uncertainties introduced by
cables and other components between the generator
and the test piece. Such a leveling loop can be
conveniently arranged through the use of a
directional coupler and detector.

Reflection Coefficient Measurements

The ability of swept-frequency techniques to provide
broadband plots of microwave reflection
characteristics (in a fraction of the required for point-
by-point measurements) affords obvious advantages.
Speed and convenience are provided where testing
time and costs are important considerations.
Recognition of these advantages led to continuing
refinement of swept-frequency reflectometer
systems. As a result, a choice of swept-frequency
techniques is now available for measuring reflection
coefficient and VSWR in coaxial components,
providing both the accuracy demanded for laboratory
work and the speed and efficiency required for
production-line testing.

Recent improvements in coupler design and
manufacturing techniques have significantly
increased the accuracy of coaxial reflectometry.
Today's reflectometer couplers provide directivities
as much as an order of magnitude greater than
previously obtainable and permit reflection
measurements with accuracies equal to that of the
slotted line.

In applications such as production-line testing, the
reflectometer is the preferred method of measuring
reflection coefficient, VSWR and impedance since
this method offers advantages of speed and
convenience over conventional slotted-line
techniques. For reflectometry applications, the dual
directional coupler, incorporating two auxiliary
outputs, permits the simultaneous sampling of
incident and reflected power.

Purpose and Use of Equipments

Reflectometer couplers offer a significant cost
savings over microwave vector network analyzers for
production test stations and monitoring VSWR during
environmental testing. The test set-up consists of a
sweep generator, matching attenuator or isolator,
scalar network analyzer, and a precision laboratory
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reflectometer coupler (Narda 3090 Series, 3020A,
3022, 3024 Dual Couplers and 3292 Broadband
Couplers ). Data can be stored in an electronic file or
plotted for a paper copy. The reflectometer is
excellent for detecting intermittent problems while a
unit is under environmental test.

Principles of Reflectometer Operation

The reflectometer coupler consists of two precision
air-line directional couplers, with rigid structure
enclosing the two couplers to ensure protection for
the critical parts of the coupling mechanism. The
coupled line impedances have been perfectly
balanced.

Discontinuities where the transmission line connects
to the coupling mechanism and at bead supports are
designed for broadband impedance match to achieve
the desired high directivity. Since the twin couplers
are effectively positioned back-to-back, a portion of
the RF microwave power applied to the input port is
coupled out of the incident power port at a level 10
dB down from the applied power level. The
remainder of applied power appears at the main line
output port and is applied to the load. Coupling
variations (also referred to as frequency sensitivity)
between the main line input and coupled incident
output ports are calibrated at five discrete
frequencies within the octave bandwidth and vary not
more than +/-1.0 dB from the nominal 20 dB coupling
value.

Coaxial Dual Directional Coupler

The ability of a dual directional coupler to provide an
accurate measure of incident or reflected power is
enhanced by the tracking between the incident and
reflected output ports. Therefore, the coupling
variation of frequency sensitivity of the reflected
output port should ideally be identical to that of the
incident output port. RF power applied to the load is
reflected to some degree depending on load
characteristics, thereby resulting in a voltage
standing wave ratio (VSWR) which is reflected back
to the main line output port. This reflected power is
coupled out of the reflected output port at a level 10
dB down from the reflected power level at the load.
Since the tracking of the forward and reverse ports is
held to a total of 0.3 dB, the coupling variation at the
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reflected output port closely follows that of the
incident output port.

In addition to exhibiting excellent tracking
characteristics, the dual directional coupler also
features as high a directivity as possible. Directivity
can be expressed as the ratio of power being
coupled out of the reflected port, with the main line
output terminated by a precision termination, to the
power being coupled out of the incident port. If a
portion of the incident power is coupled out of the
reflected output port it essentially adds, randomly, to
the reflected power from the load, thereby introducing
an error. Likewise, if a portion of the reflected power
appears at the incident output port, it adds to the
normal incident coupled power. Therefore, a true
measure of incident and reflected power for accurate
determination of reflection coefficient and VSWR
depends on coupler directivity; the higher the
directivity, the more accurate the measurement. As
previously mentioned, the reflectometer coupler
exhibits a directivity of 45 dB minimum at L-band.

The single-ended coupler is a single air-line
directional coupler for use in measuring transmission
gain or loss characteristics in a swept measurement
setup with the reflectometer coupler, or for use in RF
power measurement setups. Besides exhibiting
similar high directivity to the reflectometer coupler, in
each of the five bands, thecoupled output port (10
dB) of this device also provides tracking (0.3 dB) with
respect to the incident port of the reflectometer set.
As a result, simultaneous measurement of reflection
coefficient and transmission gain or loss
characteristics is possible in a single swept
measurement system.

Design Theory

A coaxial directional coupler has the general
appearance of a section of coaxial line, with the
addition of a second parallel section of line and with
one end terminated (per the figure below).

AUXILIARY
LINE OUTPUT
(COUPLED CUTPUT)

INTERNAL
TERMINATIONS
UKILM.RV I

MAIN LINE |

c

olm o>

Figure 9. Single-Ended Coaxial Directional Coupler

Waveguide
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These two sections are known as the main and
auxiliary lines. The two lines are internally separated
from each other; the amount of spacing between
lines determines the amount of RF energy that may
be transferred from the main line to the auxiliary line.
In operation, assume that energy is fed into port A of
the main line. Most of this energy will appear at
output port B of the main line. However, a fraction of
this energy (determined by coupling value) will also
appear at the coupled port C, of the auxiliary line.

A dual-directional coaxial coupler, such as the
reflectometer coupler, consists essentially of two
single- ended couplers connected back-to-back.
Perhaps the most important characteristic of the
directional coupler (and the one from which its name
originates) is its directivity.

Directivity and Coupling

Directivity means that energy entering output port B
of the main line will appear at input port A, but
practically none of the energy will appear at coupled
output port C of the auxiliary line. This characteristic
has wide application in the measurement of RF
microwave power. The coupling of a directional
coupler, therefore, is the ratio of the power fed into
input port A of the main line to the power appearing
at output port C of the auxiliary line; it is usually
expressed in decibel (dB) and is calculated in the
same manner as any other form of attenuation.

Directivity is a measure of isolation obtainable at
coupled port C with power being fed into the main
line at output port B. Directivity is calculated in the
same manner as previously indicated, except that the
values of P1 and P2 refer, respectively, to the power
at the auxiliary line output port C with power at the
main line input port A, and the power at auxiliary
output port C with the same power input at main line
output port B. Since the intention is to have as little
reflected energy as possible coupled out of port C,
the values of directivity are usually high (25 to 40
dB), while the coupling values may range from as low
as 10 dB to more than 30 dB.

A directional coupler is a very useful device for

ensuring that an absolute minimum of energy in the
reverse direction (such as reflected energy due to a
load mismatch) reaches the detector or other device

Hybrids Loads)

at port C of the auxiliary line. In a dual-directional
coupler, reflected energy should appear at coupled
output port-D.

Confusion exists in many quarters as to why a
considerable main-line VSWR does not interfere with
the ability of a reflectometer coupler to measure low
reflections. The following explanation should end this
confusion... Please refer to the following figure.

AUXILIARY AUXILIARY
LINE LINE

QUTPUT OUTPUT

D

COUPLED
MAIN LINE T nleLlAnv TERM‘ JAW)M hUX\LIAR\’
POWER D I 7777777 I Q
MAIN 1
LINE 1 MAIN LINE MAIN LINE
INPUT

A MAIN LINE POWER

COUPLED
REFLECTED
POWER

-
INPUT

> PREC \SS\ON

Figure 10. Dual Coaxial Directional Coupler
Power flow into test port B is coupled directly to
auxiliary line output port D with minimal reflections.

When using a coupler as a reflectometer, the
directivity path includes only the connector (i.e.,
APC-7) and the transmission line to the decoupled
port. When a signal is reflected from the test piece
into port B, this reflected power will be coupled into
the auxiliary line and will appear at the output port D.
The VSWR of the reflected power is affected only by
the output reflections on the main line.

Main-line VSWR is affected by the input connector,
and by reflections all along the line, to the output
connector. However, the main-lineVSWRdoes not
basically affect the above measurement at the
coupled port because the major factors which
contribute to the main line output VSWR are outside
the path of the reflected power.

Main-line power is transmitted into the test port (B)
direction towards the test piece. Ideally, any power
that is coupled to the auxiliary line is absorbed by the
internal termination. The main-line VSWR does not
come into play when a measurement is made in the
coupled direction. Thus, the main-line VSWR could
be, for example, 1.20, but if the directivity is greater
than 40 dB, a measurement can be made to better
than 1.02 at the coupled port.
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Features
= Low Frequency Sensitivity
= High Directivity
= 2.92mm Connectors
= Models 4018-10 and 4018-20 Designed for
MIL Environments
Applications

= EW Systems Radar (35 GHz Band Equipment)
= Millimeter Communications (38GHz Band
Radio)
= OEM Test Equipment
Models

= 4018-10, 4018-20, 4229-10

Model 4018-10 4018-20 4229-10
Low Frequency (GHz) 18.0 18.0 1.0
High Frequency (GHz) 40.0 40.0 40.0
Coupling dB 10 +/- 1.25 20 +/-1.25 10 +/-1.5
Minimum Directivity (dB) 12 12 12
True Insertion Loss (dB) 2.0 1.45 2.4
VSWR Maximum for Primary Line 1.9:1 1.9:1 1.7:1
VSWR Maximum for Secondary Line 1.9:1 1.9:1 1.75:1
Frequency Sensitivity dB (max) +/-0.8 +/- 0.8 +/-1.0
Average Power (W) 30 30 20
Peak Power (kW) & 3 &
Maximum Weight (gr) 28 28 90
Maximum Weight (oz) 1 1 312
Special Notes: A A A
Special Notes:
A: Frequency Sensitivity is included in coupling.
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Adapters Attenuators Couplers Detectors Isolators & Phase Power Dividers and Terminations (50 Ohm

Blocks Circulators Shifters Hybrids Loads) UEREgTls

2.92mm (F) 1 to 40 GHz 20W and 30W

Termination
R = Removeable, F = Fixed

F % :- \
G |
| . |

!
J

: _ 5 :M J T _@
I Y
F
- B L
A kG

M (Dia.) Termination

4018-10, 4018-20
in. 1.10 0.645 0.415 0.55 | 0.113 [ 0.38 | 0.27 | 0.564 0.90 0.395 | 0.207 0.104

R
mm | 27.94 | 16.383 | 10.541 | 13.97 | 2.870 | 9.65 | 6.86 | 14.326 | 22.86 | 10.033 | 5.258 2.642
Notes:

Dimensions are maximum unless otherwise noted and allow for 0.020" paint buildup per surface. All holes are thru unless noted as tapped.
Dimension:

D: +/- 0.01"

M: +/-0.004"/-0.002"

N: +/-0.01"

435 Moreland Road = Haup I?auge New York 11788
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an ‘B communications company

Detectors Isolators & Phase Power Dividers and Terminations (50 Ohm Waveauide
Blocks Circulators Shifters Hybrids Loads) 9

2.92mm (F) 1 to 40 GHz 20W and 30W

Adapters Attenuators Couplers

Terminaticn
R = Removeable, F = Fixed

L M (Dia.) N Termination

4229-10
in. 3.60 | 073 | 0.53 [ 1.25 | 1.00 | 0.11 | 0.38 [ 0.26 [ 3.00 | 0.90 | 0.47 | 0.26 = 0.30 -
a-
mm | 91.44 | 18.54 | 13.46 | 31.75 | 25.40 | 2.79 | 9.65 | 6.60 | 76.20 | 22.86 | 11.94 | 6.60 ° 7.62
Notes:

Dimensions are maximum unless otherwise noted and allow for 0.020" paint buildup per surface.
Tap-1: #.112-40 UNC-2B x .25 DP min.

Dimension:

D: +/-0.01"

M: +/-0.004"/-0.002"

N: +/-0.01"
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microwave-east
CO u p I e I"S an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

DC .
Adapters Attenuators Couplers Blocks Detectors Circulators Shifters Hybrids Loads) Waveguide

2.92mm (F) 1.7 to 26.5 GHz 20W and 30W

Features

» Ultra-Broadband

* Low Return Loss

= Excellent Flatness

= Superior Directivity

* Designed for MIL Environments

Models
= 4247B-10, 4247-20, 4017C-10, 4017-20,
4227-16
ode 4247B-10 4247-20 40 0 40 0 4 6
Low Frequency (GHz) 6.0 6.0 18.0 18.0 1.7
High Frequency (GHz) 26.5 26.5 26.5 26.5 26.5
Coupling dB 10 +/-1 20 +/-1 10 +/-1 20 +/-1 16 +/-1.5

Directivity dB (1.7 - 12.4) N/A N/A N/A N/A 15
Directivity dB (12.4 - 26.5) N/A N/A N/A N/A 12

Minimum Directivity (dB) 12 13 12 13 N/A
Insertion Loss, Coupled Power Excluded (dB) 0.9 0.7 0.9 0.7 0.80
True Insertion Loss (dB) 1.5 0.8 15 0.8 0.90
VSWR Maximum for Primary Line 1.5 1.45 1.5 1.45 1.45
VSWR Maximum for Secondary Line 1.5 1.45 1.5 1.45 1.45

Frequency Sensitivity (dB Max) +/- 0.75 +/- 0.8 +/- 0.75 +/- 0.8 +/-1.0

Average Power (W) 30 30 30 30 20

Peak Power (kW) 0.2 0.2 0.2 0.2 0.2

Maximum Weight (gr) 28 28 28 28 54

Maximum Weight (oz) 1.0 1.0 1.0 1.0 1.9

Special Notes: A A A A A

Special Notes:
A: Frequency Sensitivity is included in coupling.
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CO u p I e I‘S an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm .
Waveguide

DC
RIS AERUEIETS (SEAED Blocks PR Circulators Shifters Hybrids Loads)

2.92mm (F) 1.7 to 26.5 GHz 20W and 30W

Termination
R = Removeable, F = Fixed
- TR

=

n

5.
e
[%‘i

e— 0 —

I

il

M (Dia.) Termination

4247B-10 , 4247-20

in. 1.06 0.625 | 0.38 | 0.53 | 0.093 | 0.38 | 0.25 | 0.56 0.90 | 0.375 | 0.19 0.104

mm 26.92 | 15.875 | 9.65 [ 13.46 | 2.362 | 9.65 | 6.35 | 14.22 | 22.86 | 9.525 | 4.83 2.642 R
4017C-10, 4017-20

in. 1.06 0.63 0.38 | 0.53 | 0.093 | 0.38 | 0.25 | 0.56 0.90 0.40 | 0.19 0.104

mm 26.92 16.00 9.65 | 13.46 | 2.362 | 9.65 | 6.35 | 14.22 | 22.86 | 10.16 | 4.83 2.642 R

Notes:

Dimensions are maximum unless otherwise noted and allow for 0.020" paint buildup per surface. All holes are thru unless noted as tapped.
Dimension M: +/-0.004"/-0.002"
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Couplers

an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

Adapters Attenuators Couplers Detectors

2 Waveguide
Blocks Circulators Shifters Hybrids Loads) 9

2.92mm (F) 1.7 to 26.5 GHz 20W and 30W

Termination
R = Remaoveable, F = Fixed

|

J

. |

PR ¢ S

- S 0T
| | |
- -

Outline Drawings For Models : 4227-16

L M(Dia) Termination

4227-16
in. 2404 | 0.688 | 0.50 | 1.078 | 0.663 | 0.344 | 0.38 | 0.25 | 1.904 | 0.90 | 0.344 | 0.25
mm | 61.062 | 17.475 | 12.70 | 27.381 | 16.840 | 8.738 | 9.65 | 6.35 | 48.362 | 22.86 | 8.738 | 6.35

Notes:

Dimensions are maximum unless otherwise noted and allow for 0.020" paint buildup per surface.
Dimension D: +/-0.015"
Tap-1: #2-56NC-2 X 1/8 DP.

Tap-1 F

435 Moreland Road = Haup I?auge New York 11788
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Couplers
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Power Dividers and
Hybrids

SMA (F) 0.5 to 18 GHz 50 Watt

Phase
Shifters

Isolators &

Terminations (50 Ohm
Loads)

DC .
Adapters Attenuators Couplers Blocks Detectors Circulators Waveguide

Features

= Multi-Octave Frequency Coverage from 0.5 to
18 GHz

= Flat Frequency Response

* Small and Lightweight

= Operational to 105°C without Degredation
(125°C Storage)

* Designed for MIL Environments

Models

= 4011C-10, 4011C-20, 4012C-6, 4012C-10,
4012C-20, 4012C-30, 4013C-6, 4013C-10,
4013C-20, 4013C-30, 4014C-6, 4014C-10,
4014C-20, 4014C-30, 4015C-6, 4015C-10,
4015C-20, 4015C-30, 4055-6, 4055-10,
4055-20, 4055-30, 4016D-6, 4016D-10,
4016C-20, 4016C-30, 4216-10, 4216-20

ode 40 0 40 0 40 0 40 0 40 |

Low Frequency (GHz) 0.5 0.5 1.0 1.0 1.0
High Frequency (GHz) 1.0 1.0 2.0 2.0 2.0
Coupling dB 10+/-125 | 20+4/-125 | 6+/-1.00 [ 10+/-1.25 [ 20+/-1.25
Minimum Directivity (dB) 25 25 25 25 27
Insertion Loss, Coupled Power Excluded (dB) 0.20 0.20 0.20 0.20 0.20
True Insertion Loss (dB) 0.80 0.80 1.80 0.90 0.20
VSWR Maximum for Primary Line 1.15 1.15 1.15 1.10 1.10
VSWR Maximum for Secondary Line 1.15 1.15 1.15 1.10 1.10
Frequency Sensitivity (dB Max) +/-0.75 +/- 0.75 +/- 0.6 +/-0.75 +/-0.75
Power Input (Watts) Max 50 50 50 50 50
Reflected Power (Avg.) in Watts Max 5 50 2 5 50
Peak Power (Kw) 3 3 3 3 3
Maximum Weight (gr) 37 34 26 26 26
Maximum Weight (oz) 1.3 1.2 0.9 0.9 0.9
Special Notes: A A A A A
Special Notes:
A: Frequency Sensitivity is included in coupling.
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Couplers

Adapters Attenuators Couplers

Detectors

DC
Blocks

Isolators &
Circulators

Phase
Shifters

Power Dividers and

narda

microwave-east

an ‘B communications company

Terminations (50 Ohm

Waveguide

SMA (F) 0.5 to 18 GHz 50 Watt

Hybrids

Loads)

Model 4012C-30 4013C-6 4013C-10 4013C-20 4013C-30
Low Frequency (GHz) 1.0 2.0 2.0 2.0 2.0
High Frequency (GHz) 2.0 4.0 4.0 4.0 4.0
Coupling dB 30+/-125 | 6+/-1.00 | 10+/-1.25 | 20+/-1.25 | 30+/-1.25
Minimum Directivity (dB) 27 22 22 22 22
Insertion Loss, Coupled Power Excluded (dB) 0.20 0.20 0.20 0.20 0.20
True Insertion Loss (dB) 0.20 1.80 0.80 0.20 0.20
VSWR Maximum for Primary Line 1.10 1.15 1.15 1.15 1.15
VSWR Maximum for Secondary Line 1.10 1.15 1.15 1.15 1.15
Frequency Sensitivity (dB Max) +/-0.75 +/- 0.60 +/-0.75 +/-0.75 +/-0.75
Power Input (Watts) Max 50 50 50 50 50
Reflected Power (Avg.) in Watts Max 50 2 3 50 50
Peak Power (Kw) 8 & & 3 &
Maximum Weight (gr) 26 18 18 18 18
Maximum Weight (oz) 0.9 0.6 0.6 0.6 0.6
Special Notes: A A A A A
Special Notes:
A: Frequency Sensitivity is included in coupling.
ode 4014C-6 014 0 014 0 014 0 40 6
Low Frequency (GHz) 4.0 4.0 4.0 4.0 7.0
High Frequency (GHz) 8.0 8.0 8.0 8.0 12.4
Coupling dB 6 +/- 1.00 10 +/- 1.25 20 +/-1.25 30 +/-1.25 | 6+/-1.00
Minimum Directivity (dB) 18 20 20 20 15
Insertion Loss, Coupled Power Excluded (dB) 0.25 0.25 0.25 0.25 0.40
True Insertion Loss (dB) 2.00 1.00 0.30 0.25 2.00
VSWR Maximum for Primary Line 1.25 1.25 1.25 1.25 1.30
VSWR Maximum for Secondary Line 1.25 1.25 1.25 1.25 1.30
Frequency Sensitivity (dB Max) +/- 0.6 +/-0.75 +/-0.75 +/-0.75 +/- 0.5
Power Input (Watts) Max 50 50 50 50 50
Reflected Power (Avg.) in Watts Max 2 5 50 50
Peak Power (Kw) 3 3 3 3
Maximum Weight (gr) 18 18 18 18 23
Maximum Weight (oz) 0.6 0.6 0.6 0.6 0.7
Special Notes: A A A A A

Special Notes:
A: Frequency Sensitivity is included in coupling.
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Couplers

an ‘B communications company

Isolators &

Phase
Shifters

Power Dividers and
Hybrids

SMA (F) 0.5 to 18 GHz 50 Watt

Terminations (50 Ohm
Loads)

DC .
Adapters Attenuators Couplers Blocks Detectors Circulators Waveguide

4015C-10

4015C-20

4015C-30

4055-6

4055-10

Low Frequency (GHz) 7.0 7.0 7.0 7.5 7.5
High Frequency (GHz) 12.4 124 12.4 16.0 16.0
Coupling dB 10+/-125 | 20+/-1.00 [ 30+/-1.00 | 6+/-1.10 | 10 +/-1.50
Minimum Directivity (dB) 17 17 17 12 12
Insertion Loss, Coupled Power Excluded (dB) 0.40 0.30 0.30 0.60 0.60
True Insertion Loss (dB) 1.00 0.35 0.30 2.00 1.00
VSWR Maximum for Primary Line 1.30 1.25 1.25 1.35 1.35
VSWR Maximum for Secondary Line 1.30 1.25 1.25 1.40 1.40
Frequency Sensitivity (dB Max) +/- 0.5 +/-0.5 +/-0.5 +/- 0.6 +/-0.75
Power Input (Watts) Max 50 50 50 50 50
Reflected Power (Avg.) in Watts Max 50 50
Peak Power (Kw) & 8
Maximum Weight (gr) 23 23 23 23 23
Maximum Weight (oz) 0.7 0.7 0.7 0.7 0.7
Special Notes: A A A A,B A,B
Special Notes:
A: Frequency Sensitivity is included in coupling.
B: Special-order devices. Minimum quantity may apply.
ode 40 0 40 0 4016D-6 4016D-10 4016C-20
Low Frequency (GHz) 7.5 7.5 124 12.4 124
High Frequency (GHz) 16.0 16.0 18.0 18.0 18.0
Coupling dB 20+/-1.25 | 30+/-125 | 6+/-1.00 [ 10+/-1.00 [ 20 +/-1.00
Minimum Directivity (dB) 15 15 15 15 15
Insertion Loss, Coupled Power Excluded (dB) 0.50 0.50 0.55 0.55 0.50
True Insertion Loss (dB) 0.50 0.50 2.00 1.10 0.55
VSWR Maximum for Primary Line 1.35 1.35 1.35 1.35 1.30
VSWR Maximum for Secondary Line 1.40 1.40 1.45 1.40 1.40
Frequency Sensitivity (dB Max) +/-0.75 +/- 0.75 +/- 0.5 +/- 0.5 +/- 0.5
Power Input (Watts) Max 50 50 50 50 50
Reflected Power (Avg.) in Watts Max 50 50 2 5 50
Peak Power (Kw) 2 2 1 1
Maximum Weight (gr) 23 23 20 20 23
Maximum Weight (oz) 0.7 0.7 0.7 0.7 0.8
Special Notes: A,B A,B A A A

Special Notes:
A: Frequency Sensitivity is included in coupling.
B: Special-order devices. Minimum quantity may apply.
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microwave-east

an ‘B communications company

Adapters Attenuators Couplers BIoDcCI:(s Detectors CIISi:)(liltZtrgrS Slilri}taesri Powe;?ti)\;zgzrs i TerminaLtci)oarzjsS§50 iy Waveguide
SMA (F) 0.5 to 18 GHz 50 Watt
Model 4016C-30 4216-10 4216-20
Low Frequency (GHz) 124 0.5 0.5
High Frequency (GHz) 18.0 8.0 8.0
Coupling dB 30 +/-1.00 10 +/-1.50 20 +/-1.50
Minimum Directivity (dB) 15 15 14
Insertion Loss, Coupled Power Excluded (dB) 0.50 N/A N/A
True Insertion Loss (dB) 0.55 1.40 0.80
VSWR Maximum for Primary Line 1.30 1.40 1.30
VSWR Maximum for Secondary Line 1.40 1.40 1.30
Frequency Sensitivity (dB Max) +/-0.5 N/A N/A
Power Input (Watts) Max 50 50 50
Reflected Power (Avg.) in Watts Max 50 50
Peak Power (Kw) 1 5 5
Maximum Weight (gr) 23 60 60
Maximum Weight (oz) 0.8 21 21
Special Notes: A,B A A
Special Notes:
A: Frequency Sensitivity is included in coupling.
B: Special-order devices. Minimum quantity may apply.
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CO u p I e I‘S an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm .
Waveguide

DC
RIS AERUEIETS (SEAED Blocks PR Circulators Shifters Hybrids Loads)

SMA (F) 0.5 to 18 GHz 50 Watt

= H—

Termination
R = Removeable, F = Fixed

]
=
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Outline Drawings For Models : 4011C-10, 4011C-20, 4012C-6, 4012C-10, 4012C-20, 4012C-30, 4013C-6,
4013C-10, 4013C-20, 4013C-30

M (Dia.) Termination
4011C-10
in. 3.06 0.58 0.42 1.50 0.78 | 0.11 | 0.38 | 0.27 | 2.52 047 | 0.34 | 0.21 0.104
mm 77.72 | 14.73 | 10.67 38.10 19.81 | 2.79 | 9.65 | 6.86 | 64.01 | 11.94 | 8.64 | 5.33 2.642 R
4011C-20
in. 3.04 0.55 0.42 1.75 0.65 | 0.11 | 0.38 | 0.27 | 2.52 0.47 | 0.30 | 0.21 0.104
mm 77.22 | 13.97 | 10.67 44.45 16.51 | 2.79 | 9.65 | 6.86 | 64.01 | 11.94 | 7.62 | 5.33 2.642 R
4012C-6 , 4012C-10, 4012C-20
in. 1.82 0.55 0.42 0.938 044 | 0.11 | 0.38 | 0.27 1.28 0.47 | 0.30 | 0.21 0.104
mm 46.23 | 1397 | 10.67 | 23.825 | 11.18 | 2.79 | 9.65 | 6.86 | 32.51 | 11.94 | 7.62 | 5.33 2.642 R
4012C-30
in. 1.82 0.58 0.42 0.938 044 | 0.11 | 0.38 | 0.27 1.28 0.47 | 0.34 | 0.21 0.104
mm 46.23 | 14.73 | 10.67 | 23.825 | 11.18 | 2.79 | 9.65 | 6.86 | 32.51 | 11.94 | 8.64 | 5.33 2.642 R
4013C-6 , 4013C-10, 4013C-20
in. 1.20 0.55 0.42 0.344 043 | 0.11 | 0.38 | 0.27 | 0.66 0.47 | 0.30 | 0.21 0.104
mm 30.48 | 13.97 | 10.67 8.738 10.92 | 279 | 9.65 | 6.86 | 16.76 | 11.94 | 7.62 | 5.33 2.642 R
4013C-30
in. 1.20 0.59 0.42 0.344 043 | 0.11 | 0.38 | 0.27 | 0.66 0.47 | 0.35 | 0.21 0.104
mm 30.48 | 14.99 | 10.67 8.738 1092 | 2.79 | 9.65 | 6.86 | 16.76 | 11.94 | 8.89 | 5.33 2.642 R
Notes:
Dimensions are maximum unless otherwise noted and allow for 0.020" paint buildup per surface. All holes are thru unless stated as tapped.
Dimension:
D: +/-0.015"

M: +/- 0.004"/-0.002"
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Isolators & Phase Power Dividers and Terminations (50 Ohm .
Waveguide

DC
RIS AERUEIETS (SEAED Blocks PR Circulators Shifters Hybrids Loads)

SMA (F) 0.5 to 18 GHz 50 Watt

—H— N
Termination
| Ll R = Removeable, F = Fixed
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Outline Drawings For Models : 4014C-6, 4014C-10, 4014C-20, 4014C-30, 4015C-6, 4015C-10, 4015C-20,
4015C-30, 4055-6, 4055-10, 4055-20, 4055-30, 4016D-6, 4016D-10, 4016C-20, 4016C-30

M (Dia.) Termination
4014C-6 , 4014C-10, 4014C-20, 4015C-6, 4015C-10, 4015C-20, 4055-30, 4016D-6, 4016D-10
in. 1.04 0.55 0.42 0.52 0.11 0.38 0.27 0.50 0.81 0.30 0.21 0.104
mm 26.42 13.97 10.67 13.21 2.79 9.65 6.86 | 12.70 20.57 7.62 5,38 2.642 R
4014C-30
in. 1.04 0.58 0.42 0.52 0.11 0.38 0.27 0,5 0.81 0.34 0.21 0.104 =
mm 26.42 14.73 10.67 13.21 2.79 9.65 6.86 | 0.000 20.57 8.64 6.8 2.642
4015C-30
in. 1.04 0.67 0.42 0.52 0.11 0.38 0.27 0.50 0.81 0.43 0.21 0.104
mm 26.42 17.02 10.67 13.21 2.79 9.65 6.86 | 12.70 20.57 10.92 | 5.33 2.642 R
4055-6 , 4055-10
in. 1.04 0.67 0.42 0.52 0.11 0.38 0.27 0.50 0.81 0.30 0.21 0.104
mm 26.42 17.02 10.67 13.21 2.79 9.65 6.86 | 12.70 20.57 7.62 5.8 2.642 R
4055-20
in. 1.04 0.55 0.42 0.52 0.11 0.38 0.27 0.50 0.81 0.43 0.21 0.104
mm 26.42 13.97 10.67 13.21 2.79 9.65 6.86 | 12.70 20.57 10.92 | 5.33 2.642 R
4016C-20 , 4016C-30
in. 1.05 0.55 0.45 0.55 0.15 0.40 0.30 0.50 0.85 0.30 0.25 0.15
mm 26.67 13.97 11.43 13.97 | 3.81 10.16 | 7.62 | 12.70 21.59 7.62 6.35 3.81 R
Notes:
Dimensions are maximum unless otherwise noted and allow for 0.020" paint buildup per surface. All holes are thru unless stated as tapped.
Dimension:
D: +/-0.010"

M: +/- 0.004"/-0.002"
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Couplers

an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

Adapters Attenuators Couplers Detectors

Blocks Circulators Shifters Hybrids Loads) UEREgTls

SMA (F) 0.5 to 18 GHz 50 Watt
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ke H—
Termination
R = Removeable, F = Fixed
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M (Dia.) Termination

4216-10, 4216-20
in. BE5i 0.74 0.42 2.00 0.76 0.11 | 0.38 | 0.27 0.40 0.46 0.21 0.104 -
mm 89.15 | 18.80 | 10.67 | 50.80 | 19.30 | 2.79 | 9.65 | 6.86 | 10.16 | 11.68 | 5.33 2.642
Notes:
Dimensions are maximum unless otherwise noted and allow for 0.020" paint buildup per surface. All holes are thru unless stated as tapped.
Dimension:
D: +/-0.010"

M: +/- 0.004"/-0.002"
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
RIS AERUEIETS (SEAED Blocks PR Circulators Shifters Hybrids Loads)

SMA (F) 0.5 GHz to 18 GHz, Miniature Stripline (Maximally Flat +/- 0.5dB) 50 Watt

Waveguide

Features

= Multi-Octave Frequency Coverage from 0.5 to
ey 18 GHz
B = Flat Frequency Response
* Small and Lightweight
= Operational to 105°C without Degradation
(125° Storage)

* Designed for MIL Environments

Models

= 4242-6, 4242-10, 4242-20, 4243-6, 4243B-10,
4243-20, 4244-6, 4244-10, 4244-20, 4244-30,
4245B-6, 4245B-10, 4245B-20, 4245B-30,
4246B-6, 4246B-10, 4246B-20, 4246B-30

ode 4242-6 4242-10 4242-20 4243-6 4243B-10

Low Frequency (GHz) 0.5 0.5 0.5 1.0 1.0
High Frequency (GHz) 2.0 2.0 2.0 3.5 3.5
Nominal Coupling (dB) 6 10 20 6 10
Minimum Directivity (dB) 22 22 22 20 23
Insertion Loss, Coupled Power Excluded (dB) 0.35 0.35 0.35 0.35 0.35
True Insertion Loss (dB) 2.00 0.90 0.40 2.00 0.90
VSWR Maximum for Primary Line 1.20 1.20 1.20 1.20 1.20
VSWR Maximum for Secondary Line 1.20 1.20 1.20 1.20 1.20
Maximum Frequency Sensitivity (dB) +/-0.5 +/-0.5 +/-0.5 +/-0.3 +/-0.5
Maximum Deviation from Nominal (dB) +/-1.0 +/-1.0 +/-1.0 +/-1.0 +/-1.0
Average Power (W) 50 50 50 50 50
Peak Power (kW) 3 3 3 3 3
Maximum Weight (gr) 71 71 71 41 41
Maximum Weight (o0z) 2.5 2.5 2.5 1.5 1.5
Special Notes: A,B A,B A A,B A
Special Notes:
A: Frequency Sensitivity included in coupling value.
B: Special-order devices. Minimum quantity may apply.
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Couplers
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Isolators & Phase Power Dividers and Terminations (50 Ohm
Detectors

Adapters Attenuators Couplers

Blocks Circulators Shifters Hybrids Loads) UEREgTls

SMA (F) 0.5 GHz to 18 GHz, Miniature Stripline (Maximally Flat +/- 0.5dB) 50 Watt

Model 4243-20 4244-6 424410 4244-20 4244-30
Low Frequency (GHz) 1.0 2.0 2.0 2.0 2.0
High Frequency (GHz) & 8.0 8.0 8.0 8.0
Nominal Coupling (dB) 20 6 10 20 30
Minimum Directivity (dB) 23 20 20 20 20
Insertion Loss, Coupled Power Excluded (dB) 0.35 0.50 0.35 0.35 0.40
True Insertion Loss (dB) 0.40 2.20 0.90 0.40 0.40
VSWR Maximum for Primary Line 1.20 1.30 1.25 1.25 1.25
VSWR Maximum for Secondary Line 1.20 1.30 1.25 1.25 1.25
Maximum Frequency Sensitivity (dB) +/-0.4 +/-0.4 +/-0.5 +/-0.4 +/-0.5
Maximum Deviation from Nominal (dB) +/-1.0 +/-1.0 +/-1.0 +/-1.0 +/-1.0
Average Power (W) 50 50 50 50 50
Peak Power (kW) & & & 5 8
Maximum Weight (gr) 41 29 29 29 35
Maximum Weight (oz) 148 1 1 1 13
Special Notes: A A A A A

Special Notes:
A: Frequency Sensitivity included in coupling value.
B: Special-order devices. Minimum quantity may apply.

ode 4245B-6 4245B-10 42458-20 42458-30 46B-6

Low Frequency (GHz) 4.0 4.0 4.0 4.0 6.0

High Frequency (GHz) 12.4 12.4 124 124 18.0
Nominal Coupling (dB) 6 10 20 30 6
Minimum Directivity (dB) 16 16 15 15 15
Insertion Loss, Coupled Power Excluded (dB) 0.50 0.50 0.50 0.50 0.80
True Insertion Loss (dB) 2.20 1.20 0.60 0.50 2.50
VSWR Maximum for Primary Line 1.30 1.30 1.30 1.30 1.40
VSWR Maximum for Secondary Line 1.30 1.30 1.30 1.30 1.40
Maximum Frequency Sensitivity (dB) +/-0.4 +/-0.4 +/-0.5 +/-0.5 +/-0.5
Maximum Deviation from Nominal (dB) +/-1.0 +/-1.0 +/-1.0 +/-1.0 +/-1.0
Average Power (W) 50 50 50 50 50
Peak Power (kW) 3 3 3 3 3
Maximum Weight (gr) 21 21 24 24 25
Maximum Weight (oz) 0.7 0.7 0.8 0.8 0.9
Special Notes: A A A A A, B

Special Notes:
A: Frequency Sensitivity included in coupling value.
B: Special-order devices. Minimum quantity may apply.
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Adapters Attenuators Couplers BlODCCiI( Detectors Isolators & Phase Power Dividers and Terminations (50 Ohm

Circulators Shifters Hybrids Loads) UEREgTls

SMA (F) 0.5 GHz to 18 GHz, Miniature Stripline (Maximally Flat +/- 0.5dB) 50 Watt

Model 4246B-10 4246B-20 4246B-30
Low Frequency (GHz) 6.0 6.0 6.0
High Frequency (GHz) 18.0 18.0 18.0
Nominal Coupling (dB) 10 20 30
Minimum Directivity (dB) 15 12 12
Insertion Loss, Coupled Power Excluded (dB) 0.60 0.60 0.60
True Insertion Loss (dB) 1.20 0.70 0.60
VSWR Maximum for Primary Line 1.40 1.40 1.40
VSWR Maximum for Secondary Line 1.40 1.40 1.40
Maximum Frequency Sensitivity (dB) +/-0.5 +/-0.5 +/-0.5
Maximum Deviation from Nominal (dB) +/-1.0 +/-1.0 +/-1.0
Average Power (W) 50 50 50
Peak Power (kW) & & 3
Maximum Weight (gr) 25 25 25
Maximum Weight (oz) 0.9 0.9 0.9
Special Notes: A,B A,B A,B
Special Notes:
A: Frequency Sensitivity included in coupling value.
B: Special-order devices. Minimum quantity may apply.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
RIS AERUEIETS (SEAED Blocks PR Circulators Shifters Hybrids Loads)

Waveguide

SMA (F) 0.5 GHz to 18 GHz, Miniature Stripline (Maximally Flat +/- 0.5dB) 50 Watt

le- H— Termination
L R = Removeable, F = Fixed
) E= ]
G — : : J
| . |
! )
| | | INPUT OUTPUT l I l J B @9
\I e an ]
-— J U -
[ N
F e I D— M L—d
A —C—

Outline Drawings For Models : 4242-6, 4242-10, 4242-20, 4243-6, 4243B-10, 4243-20, 4244-6, 4244-10,
4244-20, 4244-30

M (Dia.) Termination

4242-6 , 424210
in. 3.54 1.04 0.42 1.84 0.85 | 0.36 | 0.38 | 0.27 S 0.81 0.77 | 0.21 0.146
mm 89.92 | 26.42 | 10.67 | 46.74 | 21.59 | 9.14 | 9.65 | 6.86 76.2 20.57 | 19.56 | 5.33 3.708 -
4242-20
in. 4.04 1.04 0.42 2.50 0.77 | 0.16 | 0.38 | 0.27 3.50 0.81 0.77 | 0.21 0.146
mm 102.62 | 26.42 | 10.67 | 63.50 19.56 | 4.06 | 9.65 | 6.86 | 88.90 | 20.57 | 19.56 | 5.33 3.708 R
4243-6
in. 2.92 0.67 0.42 1.969 048 | 0.15 | 0.38 | 0.27 | 2.384 0.81 0.34 | 0.21 0.146
mm 7417 17.02 | 10.67 | 50.013 | 12.19 | 3.81 | 9.65 | 6.86 | 60.554 | 20.57 | 8.64 | 5.33 3.708 :
4243B-10
in. 2.92 0.67 0.42 1.969 048 | 0.15 | 0.38 | 0.27 | 2.384 0.81 0.34 | 0.21 0.146
mm 7417 17.02 | 10.67 | 50.013 | 12.19 | 3.81 | 9.65 | 6.86 | 60.554 | 20.57 | 8.64 | 5.33 3.708 R
4243-20
in. 2.92 0.85 0.42 1.75 059 | 0.16 | 0.38 | 0.27 | 2.384 0.81 0.50 | 0.21 0.146
mm 7417 | 21.59 | 10.67 | 44.45 14.99 | 4.06 | 9.65 | 6.86 | 60.554 | 20.57 | 12.70 | 5.33 3.708 R
4244-6 , 4244-10, 4244-20
in. 1.81 0.67 0.42 0.875 0.47 | 0.15 | 0.38 | 0.27 1.274 0.81 0.34 | 0.21 0.146
mm 45.97 17.02 | 10.67 | 22.225 | 11.94 | 3.81 | 9.65 | 6.86 | 32.360 | 20.57 | 8.64 | 5.33 3.708 R
4244-30
in. 212 0.82 0.42 0.875 0.11 0.15 | 0.38 | 0.27 1.584 0.81 0.34 | 0.21 0.104
mm 53.85 | 20.83 | 10.67 | 22.225 | 2.79 | 3.81 | 9.65 | 6.86 | 40.234 | 20.57 | 8.64 | 5.33 2.642 R
Notes:
Dimensions are maximum unless otherwise noted and allow for 0.020" paint buildup per surface.
Dimension:
D: +/-0.015"
M: +/- 0.005"
I: +/-0.020"
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
RIS AERUEIETS (SEAED Blocks PR Circulators Shifters Hybrids Loads)

Waveguide

SMA (F) 0.5 GHz to 18 GHz, Miniature Stripline (Maximally Flat +/- 0.5dB) 50 Watt

e H Termination
L R = Removeable, F = Fixed
[ == ]l
G — : : J
| . | :
K
! 1 - @)
J | | | INPUT iy r\OUTPUT i &j
- J U -
[ N
F - p-—— M L
g D L—
A —C—
Outline Drawings For Models : 4245B-6, 4245B-10, 4245B-20, 4245B-30, 4246B-6, 4246B-10, 4246B-20,

4246B-30

M (Dia.) Termination

4245B-6 , 4245B-10, 4245B-20, 4245B-30
in. 1.26 0.56 0.42 0.375 044 | 0.11 | 0.38 | 0.27 0.719 0.81 0.34 | 0.21 0.104 -
mm 32.00 | 14.22 | 1067 | 9525 | 11.18 | 2.79 | 9.65 | 6.86 | 18.263 | 20.57 | 8.64 | 5.33 2.642
4246B-6 , 4246B-10, 4246B-30
in. 1.40 0.66 0.42 0.50 045 | 0.11 | 0.38 | 0.27 0.86 0.81 0.39 | 0.21 0.104 -
mm 35.56 | 16.76 | 10.67 | 12.70 | 11.43 | 2.79 | 9.65 | 6.86 21.84 20.57 | 9.91 | 5.33 2.642
4246B-20
in. 1.40 0.66 0.42 0.50 045 | 0.11 | 0.38 | 0.27 0.86 0.81 0.39 | 0.21 0.104 =
mm 35.56 | 16.76 | 10.67 | 12.70 | 11.43 | 2.79 | 9.65 | 6.86 21.84 20.57 | 9.91 | 5.33 2.642
Notes:
Dimensions are maximum unless otherwise noted and allow for 0.020" paint buildup per surface.
Dimension:
D: +/-0.015"
M: +/- 0.004"/-0.002"
I: +/-0.020"
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Adapters Attenuators Couplers BIoDcCI:(s Detectors (IJSi:)(liltgtrcfrf SF;]::‘taesri PowerHSti)\;Ezrs e TerminaLtci)(;rzjss§50 Ol Waveguide
Type N (F) and SMA (F) 0.5 to 18 GHz 20 Watt (Broadband)
Features

= Flat Frequency Response
» Small Size and Lightweight
= Very Low, Fine Grain Ripple

* Designed for MIL Environments
e i Models

4226-10, 4226-20

ode 0 | 4 0 |
Nominal Coupling (dB) 10 20
Directivity dB (0.5-12.4) 15 15
Directivity dB (12.4-18) 12 12
Insertion Loss, Coupled Power Excluded (dB) 0.85 0.85
Insertion Loss True (max) 1.5 0.9
VSWR Maximum for Primary Line 1.5 1.5
VSWR Maximum for Secondary Line 1.5 1.5
Frequency Sensitivity (dB Max) +/-1.0 +/-1.0
Maximum Deviation from Nominal (dB) +/-1.0 +/-1.0
Average Power (W) 20 20
Peak Power (kW) S S
Connector SMA SMA
Maximum Weight (gr) 97 97
Maximum Weight (0z) 34 3.4
Special Notes: A,B A,B
Special Notes:
A: 4226 Series coupling excludes frequency sensitivity from coupling variation specification
B: Nominal Coupling is referenced to the output port
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Couplers

Phase Power Dividers and Terminations (50 Ohm .
Waveguide
Loads)

Isolators &

DC
Adapters Attenuators Couplers Blocks Detectors Circulators Shifters Hybrids

Type N (F) and SMA (F) 0.5 to 18 GHz 20 Watt (Broadband)

| ‘ /Termination
R = Removeable, F = Fixed

——————
——————

!
 outPuT K|
i ey i
AN
|—£ L G |—g— D M G-
A

L M (dia.) Connector Termination

4226-10 , 4226-20
in. 4.44 0.77 | 0.57 | 2.906 | 0.77 [0.38|0.38 (0.27 | 3.90 | 0.50 | 0.28
Tap-1 SMA R
mm | 112.78 | 19.56 | 14.48 | 73.812 | 19.56 [ 9.65 | 9.65 | 6.86 | 99.06 | 12.70 | 7.11
Notes:

Dimensions are maximum unless otherwise noted and allow for 0.020" paint buildup per surface.

Dimension:

D: +/-0.015

I: +/- 0.020

Tap 1: 4-44- NC 2B Tapped Holes 1/8 DP Both Sides.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
RIS AERUEIETS (SEAED Blocks PR Circulators Shifters Hybrids Loads)

Waveguide

Type N (F) and SMA (F) 1 to 12.4 GHz 20 Watt (Broadband)

§g Features
’ = Flat Frequency Response
» Small Size and Lightweight
= Very Low, Fine Grain Ripple
* Designed for MIL Environments
(7 Models

= 4202B-6, 4202B-10, 4202B-20, 3202B-10,
3202B-20

4202B-6  4202B-10  4202B-20  3202B-10  3202B-20

Nominal Coupling (dB) 6 10 20 10 20
Directivity dB (1-8) 15 15 15 15 15
Directivity dB (8-12.4) 12 12 15 12 15
Insertion Loss, Coupled Power Excluded (dB) 0.75 0.70 0.70 0.70 1.00
Insertion Loss True (max) 2.00 1.30 0.75 1.30 1.05
VSWR Maximum for Primary Line 1.35 1.35 1.35 1.35 1.35
VSWR Maximum for Secondary Line 1.50 1.50 1.50 1.50 1.50
Frequency Sensitivity (dB Max) +/- 0.5 +/- 0.5 +/- 0.5 +/- 0.5 +/- 0.5
Maximum Deviation from Nominal (dB) +/-1.5 +/-1.5 +/-1.5 +/-1.5 +/-1.5
Average Power (W) 20 20 20 20 20
Peak Power (kW) 3 3 3 3 3
Connector SMA SMA SMA N N
Maximum Weight (gr) 80 83 83 128 128
Maximum Weight (oz) 2.8 29 29 4.5 4.5
Special Notes: A,B A,B A,B A,B A,B
Special Notes:
A: Nominal Coupling is referenced to the output port.
B: Frequency Sensitivity included in coupling value.
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Isolators & Phase Power Dividers and Terminations (50 Ohm .
Waveguide

DC
RIS AERUEIETS (SEAED Blocks PR Circulators Shifters Hybrids Loads)

Type N (F) and SMA (F) 1 to 12.4 GHz 20 Watt (Broadband)

|
~H ! /Termination
-1+.¥ R = Removeable, F = Fixed
i =)
G ! |
0] J
| | W_F j i
L D4\
Dl e o w |6 L
A C

L M (DIA.) Connector Termination

4202B-6 , 4202B-10
in. 3.24 | 0.88 | 0.57 | 1.12 1.00 |0.17 | 0.38|0.27 | 2.717 | 0.48 | 0.28 | 0.104 _— 5
mm | 82.30 | 22.35 | 14.48 | 28.45 | 25.40 | 4.32 [ 9.65 | 6.86 | 69.012 | 12.19 | 7.11 2.642
4202B-20
in. 348 | 0.73 | 056 | 0.58 | 2.319 | 0.11 [ 0.38 | 0.27 [ 2.943 | 044 [0.28| 0.104
mm | 88.39 | 18.54 | 14.22 | 14.73 | 58.903 | 2.79 | 9.65 | 6.86 | 74.752 | 11.18 | 7.11 2.642 SMA R
3202B-10
in. 324 | 0.88 | 0.57 | 1.12 1 017 | 1.1 (027 | 2.717 | 048 | 0.28 | 0.104
mm | 82.30 [ 22.35 | 14.48 | 28.45| 254 |4.32(27.9|6.86 | 69.012 | 12.19 | 7.11 2.642 N R
3202B-20
in. 348 | 0.73 | 056 | 0.58 | 2.319 | 0.11 | 1.1 | 0.27 [ 2.943 | 0.44 [0.28 | 0.104 N .
mm | 88.39 | 18.54 | 14.22 | 14.73 | 58.903 | 2.79 | 27.9 | 6.86 | 74.752 | 11.18 | 7.11 2.642
Notes:
Dimensions are maximum unless otherwise noted and allow for 0.020" paint buildup per surface.
Dimension:
D: +/-0.015
M: +/- 0.004"/-0.002"
1 +/1.020
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Adapters Attenuators Couplers DC Isolators & Phase Power Dividers and Terminations (50 Ohm

Blocks PR Circulators Shifters Hybrids Loads)

Type N (F) and SMA (F) 1 to 18 GHz 20 Watt (Broadband)

Waveguide

5= Features

’ = Flat Frequency Response
» Small Size and Lightweight
= Very Low, Fine Grain Ripple
* Designed for MIL Environments
: ‘"’" Models
‘ = 4222-16, 3222-16

Nominal Coupling (dB) 16 16
Directivity dB (1-12.4) 15 15
Directivity dB (12.4-18) 12 12
Insertion Loss, Coupled Power Excluded (dB) 0.80 0.80
Insertion Loss True (max) 0.90 0.90
VSWR Maximum for Primary Line 1.40 1.40
VSWR Maximum for Secondary Line 1.50 1.50
Frequency Sensitivity (dB Max) +/- 0.5 +/-0.5
Maximum Deviation from Nominal (dB) +/-1.0 +/-1.0
Average Power (W) 20 20
Peak Power (kW) 8 &
Connector SMA
Maximum Weight (gr) 65 96
Maximum Weight (oz) 2.3 3.4
Special Notes: A,B A,B
Special Notes:
A: Nominal Coupling is referenced to the output port.
B: Frequency Sensitivity included in coupling value.
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Isolators & Phase Power Dividers and Terminations (50 Ohm .
Waveguide

DC
RIS AERUEIETS (SEAED Blocks PR Circulators Shifters Hybrids Loads)

Type N (F) and SMA (F) 1 to 18 GHz 20 Watt (Broadband)

|
~H ! /Termination
-1+.¥ R = Removeable, F = Fixed
i =
G ! |
0] J
eyt outrin < =
L o —d I i
L D4\
Dl e o w |6 L
A C

L M (dia.) Connector Termination

in. 351 | 0.73 | 0.54 | 2.00 [ 0.75 | 0.37 | 0.38 | 0.27 | 2.969 | 0.44 | 0.27 T SV =
a_
mm | 89.15 [ 18.54 | 13.72 | 50.80 | 19.05 | 9.40 [ 9.65 | 6.86 | 75.413 | 11.18 | 6.86 P
3222-16
in. 351 | 0.73 | 0.54 | 2.00 [ 0.75 | 0.37 | 1.23 | 0.27 | 2.969 | 0.44 | 0.27 e . -
a_
mm | 89.15 [ 18.54 | 13.72 | 50.80 | 19.05 | 9.40 | 31.24 | 6.86 | 75.413 | 11.18 | 6.86 P
Notes:
Dimensions are maximum unless otherwise noted and allow for 0.020" paint buildup per surface.
Dimension:
D: +/- 0.015"
M: +0.004"/-0.002"
I: +/- 0.020"

Tap 1: 4-44- NC 2B Tapped Holes 1/8 DP Both Sides.
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Adapters Attenuators Couplers DC Isolators & Phase Power Dividers and Terminations (50 Ohm

Blocks PR Circulators Shifters Hybrids Loads)

Type N (F) and SMA (F) 2 to 18 GHz 20 Watt (Broadband)

Waveguide

5= Features

’ = Flat Frequency Response

» Small Size and Lightweight

= Very Low, Fine Grain Ripple

* Designed for MIL Environments
(7 Models

S L 4203-6, 4203410, 420316, 320316

4203-6 4203-10 4203-16 3203-16

Nominal Coupling (dB) 6 10 16 16
Directivity dB (2-12.4) 15 15 15 15
Directivity dB (12.4-18) 12 12 12 12
Insertion Loss, Coupled Power Excluded (dB) 0.90 0.90 0.65 0.85
Insertion Loss True (max) 2.00 1.40 0.80 1.00
VSWR Maximum for Primary Line 1.40 1.35 1.35 1.40
VSWR Maximum for Secondary Line 1.40 1.50 1.40 1.40
Frequency Sensitivity (dB Max) +/- 0.5 +/- 0.5 +/- 0.5 +/- 0.5
Maximum Deviation from Nominal (dB) +/-1.0 +/-1.0 +/-1.0 +/-1.0
Average Power (W) 20 20 20 20
Peak Power (kW) 3 3 3 3
Connector SMA SMA SMA
Maximum Weight (gr) 59 55 51 96
Maximum Weight (oz) 2.0 2.2 1.8 3.4
Special Notes: A A A A
Special Notes:
A: Nominal Coupling is referenced to the output port.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

Blocks Circulators Shifters

DC .
Adapters Attenuators Couplers Detectors . ; Hybrids Loads) Waveguide

Type N (F) and SMA (F) 2 to 18 GHz 20 Watt (Broadband)

|
=H ! /Termination
e R = Removeable, F = Fixed
: i %
G ! |
1 | |
INPUT outPuT m Ké ’
J[ L g{ T
F ;G—A—E—-gDﬁ M —G— L
A C

Outline Drawings For Models : 4203-6, 4203-10, 4203-16, 3203-16

L M(dia.) Connector Termination

4203-6 , 4203-10
in. 216 | 0.89 | 0.56 | 1.125 | 0.52 | 0.45 | 0.38 [ 0.27 | 1.615 | 0.50 | 0.28
Tap-1 SMA R
mm | 54.86 | 22.61 | 14.22 | 28.575 | 13.21 | 11.43 | 9.65 | 6.86 | 41.021 | 12.70 | 7.11
4203-16
in. 212 | 0.73 | 0.56 | 0.958 | 0.58 | 0.36 | 0.38 [0.27 | 1.584 | 0.43 |0.28
Tap-2 SMA R
mm | 53.85| 18.54 | 14.22 | 24.333 | 14.73 | 9.14 | 9.65 | 6.86 | 40.234 | 10.92 | 7.11
3203-16
in. 212 | 0.73 | 0.56 | 0.958 | 0.58 | 0.36 | 1.23 [0.27 | 1.584 | 0.43 | 0.28 o N -
a.
mm | 53.85 | 18.54 | 14.22 | 24.333 | 14.73 | 9.14 | 31.24 | 6.86 | 40.234 | 10.92 | 7.11 P
Notes:
Dimensions are maximum unless otherwise noted and allow for 0.020" paint buildup per surface.
Dimension:
D: +/-.015"
M: +0.004"/-0.002"
I: +/- 0.020"

Tap 1: 4-44- NC 2B Tapped Holes 1/8 DP Both Sides.
Tap 2: 2-56 NC-2B Tapped Holes 1/8 DP Both Sides.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
RIS AERUEIETS (SEAED Blocks PR Circulators Shifters Hybrids Loads)

SMA (F) 6 to 18 GHz 20db 100 Watt (High Power Directional)

Waveguide

Features

= Broadband (6-18 GHz, High Directivity)
= Excellent Frequency Flatness
= Operates at 85°C Ambient

' %* narda = Designed for MIL Environments
DIRECTIONAL COUPLER .
MODEL 4198-20

50-18.0 Gz 1 Applications

= EW Systems

= 100 Watt TWT Power Monitor Circuits, BIT
Circuits, Jammers

* Test Equipment/ATE

= Power Amplifier Controls

= Radar-Transmitter Circuits

* 100 Watt Miniature Stripline Design

Models
= 4196-20
ode 4196-20
Low Frequency (GHz) 6.0
High Frequency (GHz) 18.0
Nominal Coupling (dB) 20
Maximum Deviation from Nominal (dB) +/-1.0
Minimum Directivity (dB) 15
Insertion Loss, Coupled Power Excluded (dB) 0.55
True Insertion Loss (dB) 0.6
VSWR Maximum for Primary Line 1.5:1
VSWR Maximum for Secondary Line 1.5:1
Maximum Frequency Sensitivity (dB) +/-0.6
Average Power (W) 100
Peak Power (kW) 3
Maximum Weight (oz) .88
Maximum Weight (gr) 25
Special Notes: A,B
Special Notes:
A: Frequency Sensitivity is included in Coupling Variation
B: 100 watts power handling when mounted to customer supplied heat sink (+85 Degrees Celsius Max Housing Temperature).
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narda

microwave-east

Couplers

an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm
Detectors

Adapters Attenuators Couplers

Blocks Circulators Shifters Hybrids Loads) UEREgTls

SMA (F) 6 to 18 GHz 20db 100 Watt (High Power Directional)

L n-
I Termination
) _1o R = Removeable, F = Fixed
r e F
G | ! J
| _ . | o
5 K 1
IT . B @;\\
—&= j -2/
DRSS N
Ff E D—
104 Dia. L—r
+.004 /002
Thru, 2 holes L C—r
| A

Outline Drawings For Models : 4196-20

M (Dia.) Termination

4196-20
in. 1.40 | 0.661 0.415 | 05 | 0.45 | 0.114 | 0.375 | 0.27 | 0.86 | 0.812 | 0.391 | 0.207 | 0.104 =
mm | 35.56 [ 16.789 | 10.541 | 12.7 | 11.43 | 2.896 | 9.525 | 6.86 | 21.84 | 20.625 | 9.931 | 5.258 | 2.642
Notes:
Dimensions are maximum unless otherwise noted and allow for 0.020" paint buildup per surface. All holes are thru unless stated as tapped.
Dimension:
D: +/-0.015"
M: +0.004"/-0.002"
435 Moreland Road = Haup I?auge New York 11788
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narda

microwave-east
CO u p I e I‘S an ‘B communications company

DC Isolators & Phase Power Dividers and Terminations (50 Ohm

Blocks Circulators Shifters

Adapters Attenuators Couplers Detectors . ; Hybrids Loads) Waveguide

Type N, TNC and SMA 2 to 18 GHz 400W (High Power)

Features
* High Performance Design
» 400 Watt Average (3 to 5kW Peak Rating)
= Low Loss, Air Dielectric
» Operation to 85°C without Degradation
= TNC or Type N Connector

Applications

= Measurement of High Power RF Signals

* Reliable Monitoring of TWT High Power
Amplifiers

= Testing of EW Systems with High RF Power
Output

Models
= 27000, 27001A, 27002, 27003, 27004A, 27005

Model 27000 27001A 27002
Low Frequency (GHz) 2.0 6.0 2.0
High Frequency (GHz) 18.0 18.0 8.0
Coupling dB 30,40,50 dB +/-1.4 dB | 30,40,50 dB +/-1.0dB | 30,40,50 dB +/-1.0 dB
Frequency Sensitivity dB +/-1.0 dB +/-0.7 dB +/-0.5 dB
Power Handling (Avg. in W) 400 400 400
Power Handling (Peak in kW) & &) 5
Directivity dB (2-8 GHz) 12 N/A 16
Directivity dB (8-15 GHz) 12 12 N/A
Directivity dB (15-18 GHz) 10 10 N/A
Insertion Loss (max) 0.5dB 0.5dB 0.25 dB
Absolute Calibration Accuracy dB (per 10 dB step) N/A N/A N/A
VSWR Main Line (Max) 1.4:1 1.4:1 1.3:1
VSWR Branch Line (Max) 1.6:1 1.6:1 1.4:1
Connectors (Main Line Input) Type N Male Type N Male Type N Male
Connectors (Main Line Output) Type N Female Type N Female Type N Female
Connectors (Coupled Output) Type N Female Type N Female Type N Female
Maximum Weight (gr) 425 425 425
Special Notes: A,B,C A,B,C A,B,C
Special Notes:
A: All models are available by Special Order. Minimum quantities may apply.
B: See Model Series 27002SC and 27005SC for 1 kW CW SC connector model.
C: ORDERING INFORMATION: Specify model number and add dash number suffix for nominal coupling in dB. For example: 27000-30.
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Couplers

Adapters Attenuators Couplers

Detectors

DC
Blocks

Isolators &
Circulators

Phase
Shifters

Power Dividers and
Hybrids

narda

microwave-east

an ‘B communications company

Terminations (50 Ohm

Waveguide

Loads)

Type N, TNC and SMA 2 to 18 GHz 400W (High Power)

Model 27003 27004A 27005
Low Frequency (GHz) 2.0 6.0 2.0
High Frequency (GHz) 18.0 18.0 8.0
Coupling dB 30,40,50 dB +/-1.4 dB | 30,40,50 dB +/-1.0dB | 30,40,50 dB +/-1.0 dB
Frequency Sensitivity dB +/-1.0 dB +/-0.7 dB +/-0.5 dB
Power Handling (Avg. in W) 400 400 400
Power Handling (Peak in kW) 3 3 5
Directivity dB (2-8 GHz) 12 N/A 16
Directivity dB (8-15 GHz) 12 12 N/A
Directivity dB (15-18 GHz) 10 10 N/A
Insertion Loss (max) 0.5dB 0.5dB 0.25 dB
Absolute Calibration Accuracy dB (per 10 dB step) N/A N/A N/A
VSWR Main Line (Max) 1.4:1 1.4:1 1.3:1
VSWR Branch Line (Max) 1.6:1 1.6:1 1.4:1
Connectors (Main Line Input) Type TNC Male Type TNC Male Type TNC Male
Connectors (Main Line Output) Type TNC Female Type TNC Female Type TNC Female
Connectors (Coupled Output) Type SMA Female Type SMA Female Type SMA Female
Maximum Weight (gr) 425 425 425
Special Notes: A,B,C A,B,C A,B,C

Special Notes:

A: All models are available by Special Order. Minimum quantities may apply.
B: See Model Series 27002SC and 27005SC for 1 kW CW SC connector model.
C: ORDERING INFORMATION: Specify model number and add dash number suffix for nominal coupling in dB. For example: 27000-30.
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Couplers

DC
Adapters Attenuators Couplers Blocks

Detectors

Isolators &

Phase

Power Dividers and
Circulators Shifters Hybrids

narda

microwave-east

an ‘B communications company

Terminations (50 Ohm

Loads)

Waveguide

Type N, TNC and SMA 2 to 18 GHz 400W (High Power)

Termination

R = Removeable, F = Fixed

27000, 27001A

o

Termination

in. 4.094 | 1.716 | 1.2 3 0.547 | 1.175 | 0.821 | 2.464 | 0.688 | 1.247 | 0.60 o 1.175 | 0.735 =
a-
mm | 103.988 [ 43.586 | 30.5| 76.2 | 13.894 | 29.845|20.853 (62.586 [ 17.475 | 31.674 | 15.24 P 29.845 | 18.669
27002
in. 4.094 | 1.716 | 1.2 | 3.00 | 0.547 | 1.175 | 0.821 | 2.464 | 0.688 | 1.247 | 0.60
Tap-1 [ 1.175 | 0.735 R
mm | 103.988 | 43.586 | 30.5| 76.20 | 13.894 | 29.845 | 20.853 [ 62.586 | 17.475 | 31.674 | 15.24

Notes:

Dimensions are maximum unless otherwise noted and allow for 0.020" paint buildup per surface.

Dimension:
D: +/-0.015"
C: +/-0.032"
Type N Calibrated

Tap-1: #6-32NC-2B X 3/16 DP

435 Moreland Road = Haup |P
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Couplers

narda

microwave-east

Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
Adapters Attenuators Couplers Blocks Detectors Circulators Shifters Hybrids

Loads)

an ‘B communications company

Waveguide

Type N, TNC and SMA 2 to 18 GHz 400W (High Power)

Termination
R = Removeable, F = Fixed

(o)

27003, 27004A

Termination

in. 4.094 | 1.716 | 1.2 | 3.00 | 0.547 | 0.863 | 0.821 | 2.464 | 0.688 | 1.247 | 0.60 o 0.89 | 0.749 5
a -
mm | 103.988 | 43.586 | 30.5|76.20 | 13.894 | 21.920 | 20.853 [ 62.586 [ 17.475 [ 31.674 | 15.24 P 22.61(19.025
27005
in. 4.094 | 1.716 | 1.2 | 3.00 | 0.547 | 0.863 | 0.821 | 2.464 | 0.688 | 1.247 | 0.60 TN 0.89 | 0.749 .
a -
mm | 103.988 [ 43.586 | 30.5|76.20| 13.894|121.920 | 20.3 (62.586(17.475(31.674|15.24 P 22.61(19.025
Notes:
Dimensions are maximum unless otherwise noted and allow for 0.020" paint buildup per surface.
Dimension:
D: +/-0.015"
C: +/-0.032"

Type N Calibrated
Tap-1: #6-32NC-2B x 3/16 DP
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narda

microwave-east
CO u p I e I‘S an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

Blocks Circulators

DC .
Adapters Attenuators Couplers Detectors . Shifters Hybrids Loads) Waveguide

Type SC/Type N and SMA 2 to 8 GHz 1KW (High Power)

Features

= 1kW CW Operation

= SC Main Line Connectors

» 2-8 GHz Operation (Usable 1.5 to 10 GHz)
Applications

= Power Tube Test Stands
= EW Systems
= Satellite Communication Transmitters
= Power Monitoring
Models

= 27002SC-40,50,60, 27005SC-40,50,60

LT

27002SC-40,50,60 27005SC-40,50,60
Nominal Coupling (dB) 40,50,60 40,50,60
Frequency Sensitivity dB +/-1.0 +/-1.0
Maximum Deviation from Nominal (dB) +/-1.5 +/-1.5
Minimum Directivity (dB) N/A 14
Insertion Loss, Coupled Power Excluded (dB) 0.25 0.25
Insertion Loss True (max) 0.25 0.25
VSWR Maximum for Primary Line 1.5:1 1.5:1
VSWR Maximum for Secondary Line 1.5:1 1.5:1
Average Power (kW) 1.0 1.0
Peak Power (kW) 12.0 12.0
Maximum Weight (oz) 24 24
Maximum Weight (gr) 681 681
Primary Line-Input SC Male SC Male
Primary Line-Output SC Female SC Female
Secondary Line N Female SMA Female
Special Notes: A,B,C,D,E A,B,C,D,E
Special Notes:
A: CONNECTORS:
PRIMARY LINE: Input - SC Male, Output - SC Female
SECONDARY LINE: Model 27002SC - N Female, Model 27005SC - SMA Female
B: Non-standard coupling values in the range of -40 dB to -60 dB are available, contact factory for details.
C: Frequency Sensitivity is included in coupling deviation specification
D: All models are available by Special Order. Minimum quantities may apply.
E: See Model 27000 Series for type N and TNC versions High Power Couplers.
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microwave-east
CO u p I e I‘S an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
RIS AERUEIETS (SEAED Blocks PR Circulators Shifters Hybrids Loads)

Type SC/Type N and SMA 2 to 8 GHz 1KW (High Power)

Waveguide

|
—H— Termination
Type N _L ¥ R= Removeable, F = Fixed
Female il F
g J
G 'j_ | 1
| _ —_ [
. Female K B
_¢ %- |
D

E b

—Q -

A
Outline Drawings For Models : 27002SC-40,50,60, 27005SC-40,50,60

o Termination

27002SC-40,50,60
in. 4094 | 1.716 | 1.2 | 3.00 | 0.547 | 1.86 | 0.821 | 2.464 | 0.688 | 1.247 | 0.60 S 1.094 | 0.875 =
ap-
mm | 103.988 [43.586 [ 30.5 | 76.20 | 13.894 | 47.24 | 20.853 [ 62.586 | 17.475 [ 31.674 | 15.24 P 27.788|22.225
27005SC-40,50,60
in. 4.10 175 | 1.20 | 3.00 [ 0.55 [ 1.90 | 0.85 | 2.50 0.70 1.25 | 0.60 T 1.094 | 0.875 =
ap-
mm | 104.14 | 44.45 (30.48|76.20| 13.97 |48.26| 21.59 | 63.50 | 17.78 | 31.75 | 15.24 & 27.788(22.225
Notes:
Dimensions are maximum unless otherwise noted and allow for 0.020" paint buildup per surface.
Dimension:
D: +/-0.015"
C: +/-0.032"

Type N Calibrated
Tap-1: #6-32NC-2B x 3/16 DP
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microwave-east

Couplers

an ‘B communications company

Power Dividers and
Hybrids

Type N (F) 0.225 to 10 GHz 200W/500W (Calibrated)

Phase
Shifters

Isolators &

Terminations (50 Ohm

DC .
Adapters Attenuators Couplers Blocks Detectors Circulators Loads) Waveguide

Features

= High Directivity

= Ruggedized Construction
= Low VSWR

Models
= 3000-10, 3000-20, 3000-30, 3001-10, 3001-20,
3001-30, 3002-10, 3002-20, 3002-30, 3003-10,
3003-20, 3003-30, 3004-10, 3004-20, 3004-30

3000-10 3000-20 3000-30 3001-10 3001-20
Low Frequency (GHz) 0.2 0.2 0.2 0.5 0.5
High Frequency (GHz) 0.5 0.5 0.5 1.0 1.0
Nominal Coupling (dB) 10 20 30 10 20
Minimum Directivity (dB) 30 30 30 30 30

Insertion Loss, Coupled Power

Excluded (dB) 0.20 0.20 0.20 0.20 0.20
True Insertion Loss (dB) 0.70 0.20 0.20 0.70 0.20
VSWR Maximum for Primary
Line 1.10 1.10 1.10 1.15 1.15
VSWR Maximum for Secondary 115 115 115 115 115
Line . . . . .
Calibration (Freq GHz) 0.225, 0.280, 0.225, 0.280, 0.225, 0.280, | 0.460, 0.580, 0.700, | 0.460, 0.580, 0.700,
q 0.350, 0.410 0.350, 0.410 0.350, 0.410 0.825, 0.950 0.825, 0.950
Absolute Calibration Accuracy
dB (per 10 dB step) +/- 0.1 +/- 0.1 +/- 0.1 +/- 0.1 +/- 0.1
Maximum Deviation from
Nominal (dB) +-1.2 +-1.2 +-1.2 +-1.2 +-1.2
Power Incident (Watts) 200 500 500 200 500
Pwr Reflected (Watts) 50 500 500 50 500
Peak Power (kW) 10 10 10 10 10
Maximum Weight (lbs) 1.8 1.8 1.8 1.2 1.2
Maximum Weight (kg) 0.82 0.82 0.82 0.54 0.54
Special Notes: A A A A A

Special Notes:

A: ORDERING INFORMATION: Specify model number and add dash number suffix for nominal coupling in dB. For example: 3004-20.
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microwave-east

Couplers

an ‘B communications company

Adapters Attenuators Couplers Detectors Isolators & Phase Power Dividers and Terminations (50 Ohm

Blocks Circulators Shifters Hybrids Loads) UEREgTls

Type N (F) 0.225 to 10 GHz 200W/500W (Calibrated)

Low Frequency (GHz) 0.5 1.0 1.0 1.0 2.0
High Frequency (GHz) 1.0 2.0 2.0 2.0 4.0
Nominal Coupling (dB) 30 10 20 30 10
Minimum Directivity (dB) 30 30 30 30 25
'"se”i°"E';(zf:é:d°(“dpé‘)’d SO 0.20 0.20 0.20 0.20 0.20
True Insertion Loss (dB) 0.20 0.20 0.70 0.20 0.70
VSWR Maximum for Primary Line 1.15 1.15 1.15 1.15 1.15
VSWR Maximum for Secondary 1.15 1.15 1.15 1.15 1.20
Line
Calibration (Freq GHz) 0.460, 0.580, 0.700, | 0.950, 1.21, 1.47, | 0.950, 1.21, 1.47, | 0.950, 1.21, 1.47, | 2.0, 2.5, 3.0,
0.825, 0.950 1.73, 2.00 1.73,2.00 1.73, 2.00 3.5,4.0
Absolute (ﬁz'r“:ga:;"sg;‘;“racy B +/-0.1 +/-0.1 +/- 0.1 +/-0.1 +/-0.1
Maximum Devi?:'i;)n from Nominal 412 412 412 +-12 +-12
Power Incident (Watts) 500 200 500 500 200
Pwr Reflected (Watts) 500 50 500 500 50
Peak Power (kW) 10 10 10 10 10
Maximum Weight (lbs) 1.8 1.0 1.0 1.0 1.0
Maximum Weight (kg) 0.82 0.45 0.45 0.45 0.45
Special Notes: A A A A A

Special Notes:
A: ORDERING INFORMATION: Specify model number and add dash number suffix for nominal coupling in dB. For example: 3004-20.
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Couplers

Adapters Attenuators Couplers

DC
Blocks

Detectors

Isolators &

Circulators

Phase
Shifters

Power Dividers and

an ‘B communications company

Hybrids

Type N (F) 0.225 to 10 GHz 200W/500W (Calibrated)

Terminations (50 Ohm

Loads)

3003-20 3003-30
Low Frequency (GHz) 2.0 2.0 4.0 4.0 4.0
High Frequency (GHz) 4.0 4.0 10.0 10.0 10.0
Nominal Coupling (dB) 20 30 10 20 30
Minimum Directivity (dB) 27 27 o Gé‘ﬁf% ol faad GC':SZZ% U0 et Gé‘ﬁf% ol
'"se”i°"E§‘c’fjé:d°z‘dpE';;d Power 0.20 0.20 0.20 0.20 0.20
True Insertion Loss (dB) 0.20 0.20 0.85 0.25 0.20
VSWR Maximum for Primary Line 1.15 1.15 1.20 1.20 1.20
VSWR Maximum for Secondary Line 1.20 1.20 1.30 1.30 1.30
Calibration (Freq GHz) 20325480 20325480 4.0, 5?0700 8.5, | 4.0, 5?0700 8.5, | 4.0, 5?0700 8.5,
Abs°'”te(g::“;;ag;“sg;‘;“’acy dB +- 0.1 +- 0.1 +- 0.1 +/-0.1 +- 0.1
Maximum Deviation from Nominal +-1.2 +-12 +-16* +-1.6* +-16*
(dB)
Power Incident (Watts) 500 500 500 500 500
Pwr Reflected (Watts) 500 500 50 500 500
Peak Power (kW) 10 10 10 10 10
Maximum Weight (lbs) 1.0 1.0 1.1 1.1 1.1
Maximum Weight (kg) 0.45 0.45 0.50 0.50 0.50
Special Notes: A A A,B,C A,B,C A,B,C
Special Notes:
A: ORDERING INFORMATION: Specify model number and add dash number suffix for nominal coupling in dB. For example: 3004-20.
B: Model 3004 Series is available on a Special-Order basis. Minimum quantities may apply.
C: Model 3004 has frequency sensitivity of +/- 1.2 dB from mean coupling, which may deviate from the nominal by +/- 0/4 dB.

Waveguide
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microwave-east
CO u p I e I‘S an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
RIS AERUEIETS (SEAED Blocks PR Circulators Shifters Hybrids Loads)

Waveguide

Type N (F) 0.225 to 10 GHz 200W/500W (Calibrated)

— H
T
G
{ | |
K
N B =
Lk -
! ) Pt
e S
3
- L D A\ 187 Dia. X 4 deep (Min.)
—E— Tap-1: #8-32NC-2B L—
A Dimensions are maximum and for reference only. Contact the - C —|

factory for detailed specifications and outline drawing

Outline Drawings For Models : 3000-10, 3000-20, 3000-30, 3001-10, 3001-20, 3001-30, 3002-10,
3002-20, 3002-30, 3003-10, 3003-20, 3003-30, 3004-10, 3004-20, 3004-30

3000-10 , 3000-20, 3000-30
in. 10.68 213 0.89 3.00 1.50 0.20 0.76 0.5 1.26 0.44 1.687
mm 271.27 54.10 22.61 76.20 38.10 5.08 19.30 12.7 32.00 11.18 Tap-1 42.850
3001-10, 3001-20
in. 6.25 2.13 0.89 3.00 1.50 0.20 0.76 0.50 1.26 0.44 1.687
mm 158.75 54.10 22.61 76.20 38.10 5.08 19.30 12.70 32.00 11.18 Tap-1 42.850
3001-30, 3002-10, 3002-20, 3003-10, 3003-30
in. 4.10 2.13 0.89 1.09 1.50 0.20 0.76 0.50 1.26 0.44 1.687
mm 104.14 54.10 22.61 27.69 38.10 5.08 19.30 12.70 32.00 11.18 Tap-1 42.850
3002-30
in. 4.10 2.13 0.89 1.09 1.50 0.20 0.75 0.50 1.44 0.45 1.70
mm 104.14 54.10 22.61 27.69 38.10 5.08 19.05 12.70 36.58 11.43 Tap-t 43.18
3004-10 , 3004-20, 3004-30
in. 5.10 2.13 0.89 2.00 1.50 0.20 0.76 0.50 1.26 0.44 1.687
mm 129.54 54.10 22.61 50.80 38.10 5.08 19.30 12.70 32.00 11.18 Tap-1 42.850
Notes:

Dimensions are maximum unless otherwise noted and allow for 0.020" paint buildup per surface.

Dimension:

D: +/-0.015"

N: +/-0.015"
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Couplers

an ‘B communications company

Phase
Shifters

Isolators &

Power Dividers and
Hybrids

Type N (M/F) 0.92 to 12.4 GHz (Maximally Flat Calibrated)

Terminations (50 Ohm
Loads)

DC .
Adapters Attenuators Couplers Blocks Detectors Circulators Waveguide

Features

* High Power Capability

= Low Loss, Superior Directivity

= +/-0.25 dB Frequency Sensitivity

= Permanent Nameplate Calibrations
Models

= 3042B-10, 3042B-20, 3042B-30, 3043B-10,
3043B-20, 3043B-30, 3045C-10, 3045C-20,

3045C-30
ode 0428 | 0428 | 0428 | 0438 | 0438 |
Low Frequency (GHz) 0.9 0.9 0.9 1.7 1.7
High Frequency (GHz) 2.2 2.2 2.2 4.2 4.2
Nominal Coupling (dB) 10 20 30 10 20
Minimum Directivity (dB) 20 20 20 20 20
Insertion Loss, Coupled Power
Excluded (dB) 0.20 0.20 0.20 0.20 0.20
True Insertion Loss (dB) 0.70 0.20 0.20 0.75 0.75
VSWR Maximum for Primary Line 1.10 1.10 1.10 1.15 1.15
VSWR Maximum for Secondary 1.20 1.20 1.20 1.20 1.20
Line
Frequency Sensitivity dB +/-0.25 +/- 0.25 +/-0.25 +/-0.25 +/-0.25
Maximum Devie(x(tji;)n from Nominal +-05 +-05 +-05 +-05 +-05
Calibration (Freq GHz) 0.92, 1.24,1.50, | 0.92,1.24, 1.50, | 0.92, 1.24, 1.50, | 1.7,2.325,2.95, | 1.7,2.325, 2.95,
q 1.88,2.2 1.88,2.2 1.88,2.2 3.575,4.2 3.575,4.2
Absolute Calibration Accuracy dB +-0.1 +/-0.1 +-0.1 +-0.1 +/-0.1
(per 10 dB step)
Power Incident (Watts) 200 200 200 200 200
Pwr Reflected (Watts) 50 200 200 50 200
Peak Power (kW) 10 10 10 10 10
Maximum Weight (kg) 0.6 0.6 0.6 0.5 0.5
Maximum Weight (lbs) 1.25 1.25 1.25 1.0 1.0
Special Notes: A A A A A
Special Notes:
A: Frequency Sensitivity included in coupling value.
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Couplers

an ‘B communications company

Adapters Attenuators Couplers

Detectors

DC
Blocks

Isolators &
Circulators

Phase

Power Dividers and

Terminations (50 Ohm

Shifters

Waveguide

Hybrids

Loads)

Type N (M/F) 0.92 to 12.4 GHz (Maximally Flat Calibrated)

Low Frequency (GHz) 1.7 7.0 7.0 7.0
High Frequency (GHz) 4.2 124 12.4 124
Nominal Coupling (dB) 30 10 20 30
Minimum Directivity (dB) 20 15 15 15
'“se“i°"E')‘(‘;f:&:d°;‘dpé‘)’d FCEL 0.20 0.35 0.35 0.35
True Insertion Loss (dB) 0.70 1.0 0.40 0.20
VSWR Maximum for Primary Line 1.15 1.25 1.25 1.25
VSWR Maximum for Secondary Line 1.20 1.30 1.30 1.30
Frequency Sensitivity dB +/-0.25 +/- 0.25 +/-0.25 +/-0.25
Maximum Deviation from Nominal (dB) +/-0.5 +/-0.5 +/-0.5 +/- 0.5
Calibration (Freq GHz) Visrsas | Cioazo | P ieze | "o zo
Absolute Calil:ga:‘i;nsgl:;;uracy dB (per +-0.1 +/- 0.1 +/-0.1 +-0.1
Power Incident (Watts) 200 100 100 100
Pwr Reflected (Watts) 200 10 100 10
Peak Power (kW) 10 2 2 2
Maximum Weight (kg) 0.5 0.4 0.4 0.4
Maximum Weight (Ibs) 1.0 0.8 0.8 0.8
Special Notes: A A A A
Special Notes:
A: Frequency Sensitivity included in coupling value.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC .
Adapters Attenuators Couplers Blocks Detectors Circulators Shifters Hybrids Loads) Waveguide

Type N (M/F) 0.92 to 12.4 GHz (Maximally Flat Calibrated)

— H
—
i
~ F
o =
4 —0 o] -
F . e D \M kL
A ~C—

Outline Drawings For Models : 3042B-10, 3042B-20, 3042B-30, 3043B-10, 3043B-20, 3043B-30

Units A ] C D = F G H K L M (Dia.) N
3042B-10, 3042B-20, 3042B-30, 3043B-20
in. 6.12 2.12 0.88 3.00 1.50 0.19 0.75 0.50 1.26 0.44 — 1.688
a -
mm 155.45 53.85 22.35 76.20 38.10 | 4.83 19.05 12.70 32.00 11.18 P 42.875
3043B-10, 3043B-30
in. 4.09 212 0.88 1.09 1.50 0.19 0.75 0.50 1.26 0.44 Sy 1.688
a -
mm 103.89 53.85 22.35 27.69 38.10 | 4.83 19.05 12.70 32.00 11.18 P 42.875
Notes:
Dimensions are maximum unless otherwise noted and allow for 0.020" paint buildup per surface.
Dimension:
D: +/-0.015"
N: +/-0.015"

Tap-1: #8-32NC by 0.400 Deep Farside.
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Adapters Attenuators Couplers Detectors Isolators & Phase Power Dividers and Terminations (50 Ohm

Blocks Circulators Shifters Hybrids Loads) UEREgTls

Type N (M/F) 0.92 to 12.4 GHz (Maximally Flat Calibrated)

H
= q
G
/] B — a ] l(
[ T )
B N I AN
i war o] ©
1 N 7 '
AR - F P B
A —C =

Outline Drawings For Models : 3045C-10, 3045C-20, 3045C-30

Units A B (o3 D = F G H K L M (Dia.) N
3045C-10, 3045C-20, 3045C-30
in. 2.50 1.47 0.88 1.125 1.125 0.19 0.75 1.90 0.87 0.44 S 1.093
a -
mm 63.50 37.34 22.35 28.575 28.575 4.83 19.05 48.26 22.10 11.18 P 27.762
Notes:

Dimensions are maximum unless otherwise noted and allow for 0.020" paint buildup per surface.
Dimension:
D: +/-0.015"
N: +/-0.015"

Tap 1: #8-32 NC-2B .40 DP Tapped (2 Holes) Farside.

435 Moreland Road = Haup I?auge New York 11788
160 TEL: (631) 231-1700 = FAX: (631) 231-1711
www.nardamicrowave.com = EMAIL: nardaeast@L 3com.com



narda

microwave-east

CO u p I ers an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
RIS AERUEIETS (SEAED Blocks PR Circulators Shifters Hybrids Loads)

Waveguide

Type N (M/F) 0.05 to 8 GHz 500 Watt (High Power Calibrated Dual 20dB)

Features

= Exceptional High Directivity for
Reflectometry Measurements
= Broadband Frequency Coverage
= Bilatereal Male and Female Output Ports
= Low VSWR
A = High Power
% -
Models
= 3020A, 3022, 3024

ode 020A | 024

Low Frequency (GHz) 0.05 1.0 4.0
High Frequency (GHz) 1.0 4.0 8.0
Nominal Coupling (dB) 20* 20 20
- . - 30 (1-3 GHz)
Minimum Directivity (dB) 35 27 (3-4 GHz) 25
VSWR Primary Line power 1.05 1.15 1.15
Equivalent Residual VSWR (max) 1.04 1.09 1.12
Absolute Calibration Accuracy dB (per 10 dB step) +/-0.1 +/-0.1 +/-0.1
Insertion Loss 0.2 0.3 0.6
Tracking dB 0.3 0.3 0.3
Maximum Deviation from Nominal (dB) */-1.0 from +-1.0 +-1.0
250-1000 MHz ’ '
Power AVG (Incident in W) 500 500 500
Power AVG (Reflected in W) 500 500 500
Peak Power (kW) 10 10 10
Weight (max) in lbs 2.4 1.9 1.6
Weight (max) in kg 11 0.7 0.7
Special Notes: A,B,C,D Cc,D Cc,D
Special Notes:
A: Coupling from 250 MHz to 50 MHz increases from 20 dB to 33 dB
B: Model 3020A is usable down to 10 MHz; coupling will typically be 42-46 dB at this frequency.
C: Accessories supplied with all units above: 1 male short, 1 female short
D: PRIMARY CONNECTORS: 1 female, 1 male, Type N
SECONDARY CONNECTORS: 2 female, Type N

435 Moreland Road = Haup IPauge New York 11788
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Isolators & Phase Power Dividers and Terminations (50 Ohm

Adapters Attenuators Couplers e Detectors

Blocks Circulators Shifters Hybrids Loads) ENESIEE)

Type N (M/F) 0.05 to 8 GHz 500 Watt (High Power Calibrated Dual 20dB)

-20dB-
]
P
_
o
2
@)
O

-33dB-

50 MHz 250 MHz 1 GHz
FREQUENCY
Model 3020A

3020A
in. 13.19 0.88 2.44 4.00 3.72 | 0.16 | 0.16 | 0.75 0.50 1.25 0.44 S 2.13 0.75
a.
mm 335.03 | 22.35 | 61.98 | 101.60 | 94.49 | 4.06 | 4.06 | 19.05 | 12.70 | 31.75 | 11.18 & 54.10 | 19.05
Notes:

Dimensions are maximum unless otherwise noted and allow for 0.020" paint buildup per surface.
All Dimensions except A: +/-0.030"
Tap-1: #8-32, UNR by 0.4 Deep Farside.
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CO u p I ers an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

Adapters Attenuators Couplers e Detectors

Waveguide

Blocks Circulators Shifters Hybrids Loads)

Type N (M/F) 0.05 to 8 GHz 500 Watt (High Power Calibrated Dual 20dB)

N
M

3022
in. 10.63 0.88 1.88 4.88 2.87 | 0.16 | 0.75 0.50 7.88 1.25 0.44 = 2.13 0.75
a-
mm | 270.00 | 22.35 | 47.75 | 123.95 | 72.90 | 4.06 | 19.05 | 12.70 | 200.15 | 31.75 | 11.18 ° 54.10 | 19.05
Notes:

Dimensions are maximum unless otherwise noted and allow for 0.020" paint buildup per surface.
All Dimensions except A: +/-0.030"
Tap-1: #8-32, UNR by 0.4 Deep Farside.
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Detectors Isolators & Phase Power Dividers and Terminations (50 Ohm Waveauide
Blocks Circulators Shifters Hybrids Loads) 9

Type N (M/F) 0.05 to 8 GHz 500 Watt (High Power Calibrated Dual 20dB)

Adapters Attenuators Couplers

M
Outline Drawings For Models : 3024

3024
in. 8.50 0.88 1.75 4.00 225 | 019 | 0.75 0.625 7.25 112 | 0.44 S 1.38 | 047
a -
mm | 215.90 | 22.35 | 44.45 | 101.60 | 57.15 | 4.83 | 19.05 | 15.875 | 184.15 | 28.45 | 11.18 P 35.05 | 11.94
Notes:
Dimensions are maximum unless otherwise noted and allow for 0.020" paint buildup per surface.
All Dimensions except A: +/-0.030"
Tap-1: #8-32, UNR by 0.4 Deep Farside.
'
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Couplers

Power Dividers and Terminations (50 Ohm
Hybrids Loads)

Isolators & Phase
Circulators Shifters

Waveguide

DC
Adapters Attenuators Couplers Blocks Detectors

7 mm/Type N 0.95 to 18 GHz Precision High Directivity 5 Watt 10dB

Features
= Exceptionally High Directivity
» Extended Octaves
* Precision Connectors
* Increased Dynamic Range
= Allows Swept Measurements with High
Accuracy

Models

3092, 3093, 3094, 3095, 3096

094

Low Frequency (GHz) 0.95 1.7 3.7 7.0 7.0
High Frequency (GHz) 2.2 4.2 8.3 124 18.0
Nominal Coupling (dB) 10 10 10 10 10
Minimum Directivity (dB) 45 42 37 33 25
VSWR Primary Line power 1.10 1.10 1.20 1.20 1.25
VSWR Maximum for Secondary Line 1.10 1.10 1.20 1.25 1.30
Absolute Calibration Accuracy dB +/- 0.1 +/- 0.1 +/-0.1 +/- 0.1 +/- 0.1
Power in W (AVG. dB) 5% 5% 5* 5* 5*
Maximum Weight (oz) 13 11 20 14 15
Maximum Weight (gr) 369 312 567 397 425
Special Notes: A,B,C A,B,C A,B,C A,B,C A,B,C
Special Notes:
A: Primary input and output connectors are 7 mm.
Secondary line connectors are Type N female.
B: *Power rating of 5 watts into an open circuited load (VSWR = inifinite)
C: NOTE: All units are available on a Custom-Order basis. Minimum quantities may apply.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
RIS AERUEIETS (SEAED Blocks PR Circulators Shifters Hybrids Loads)

Waveguide

7 mm/Type N 0.95 to 18 GHz Precision High Directivity 5 Watt 10dB

T =
¢ % | [
- == ) '
INPUT ouTPUT T ! .
B .
'£ —E b i M L—
A L C

3092
in. 4.69 1.76 0.76 3.00 0.51 0.2 0.76 0.76 1.12 0.38
mm 119.13 44.70 19.30 76.20 12.95 5.1 19.30 19.30 28.45 9.65 Tap-1
3093, 3094
in. 7.58 1.76 0.76 5.00 0.89 0.20 0.76 0.76 1.12 0.38
mm 192.53 44.70 19.30 127.00 22.61 5.08 19.30 19.30 28.45 9.65 Tap-1
3095
in. 5.05 1.40 0.88 3.00 0.89 0.20 0.76 0.63 0.81 0.44 Tap-1
mm 128.27 35.56 22.35 76.20 22.61 5.08 19.30 16.00 20.57 11.18
3096
in. 5.24 1.51 0.88 3.732 0.76 0.22 0.76 0.91 0.81 0.44
mm 133.10 38.35 22.35 94.793 19.30 5.59 19.30 23.11 20.57 11.18 Tap-1
Notes:
Dimensions are maximum unless otherwise noted and allow for 0.020" paint buildup per surface.
Dimension:
D: +/-0.015"
N: +/-0.015"

Tap-1: #6-32 NC-2B TH'D x 3/8 DP (Far Side).
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
RIS AERUEIETS (SEAED Blocks PR Circulators Shifters Hybrids Loads)

Type N and 7mm 1 to 18 GHz 5 Watt 13dB (Broadband High Directivity)

Waveguide

Features

= Broadband Frequency Coverage from 1 to 18
GHz in a Single Unit
= High Directivity
* Increased Dynamic Range
= Flat Frequency Response
Models

= 3292-1, 3292-2, 5292

Model 32921 3292-2 5292
Low Frequency (GHz) 1.0 1.0 1.0
High Frequency (GHz) 18.0 18.0 18.0
Nominal Coupling dB (1.5-18 GHz) 13 (+- 1)* 13 (+/- 1)* 13 (+- 1)*
Directivity dB (1-8) 27 27 28
Directivity dB (8-18) 25 25 26
VSWR Maximum for Primary Line 1.35 1.35 1.30
VSWR Maximum for Secondary Line 1.40 1.40 1.30
Frequency Sensitivity dB (max) 1-1.5 4 4 4
Frequency Sensitivity dB (max) 1.5-18 +/-1.5 +/-1.5 +/-1.5
Connectors (Primary Line Input) Type N Male Type N Female Precision 7 mm
Connectors (Primary Line Output) Type N Female Type N Male Precision 7. mm
Options Available -02 -02 -01/-02
Maximum Weight (oz) 12 12 12
Maximum Weight (gr) 340 340 340
Special Notes: A,B,C,D,E A,B,C,D,E A,B,C,D,E
Special Notes:
A: *Refer to Typical Coupling Curve on next page for frequency range 1-1.5 GHz.
B: Nominal Coupling is defined as average coupling over the designated frequency range (MAX. COUPLING + MIN. COUPLING)+2
C: Standard Version (all models) has N Female, Coupled-Output Port.
All units are available on a Custom-Order basis. Minimum quantities may apply.
D: OPTIONS:
-01 Precision Stainless Steel Type N Female Connector on the secondary line.
-02 Precision Stainless Steel SMA Female Connector on the secondary line.
E: POWER RATING: 5 W average, 100 W peak.

435 Moreland Road = Haup IPauge New York 11788
TEL: (631) 231-1700 = FAX: (631) 231-1711 167
www.nardamicrowave.com = EMAIL: nardaeast@L 3com.com



narda

microwave-east
CO u p I e I‘S an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
RIS AERUEIETS (SEAED Blocks PR Circulators Shifters Hybrids Loads)

Waveguide

Type N and 7mm 1 to 18 GHz 5 Watt 13dB (Broadband High Directivity)

H
L em
] ] L
INPUT ouTPUT rL [ Yy
BlE
£ ?J‘ D \m L
A L G

Outline Drawings For Models : 3292-1, 3292-2, 5292

3292-1, 3292-2, 5292
in. 3.19 1.79 0.76 2.25 0.47 0.19 1.59 0.38 0.99 0.38 Tap-1
mm 81.03 45.47 19.30 57.15 11.94 4.83 40.39 9.65 25.15 9.65
Notes:

Dimensions are maximum unless otherwise noted and allow for 0.020" paint buildup per surface.
Dimension D: +/-0.015"
Tap-1: #8-32 NC-2B Tapped Hole

> | [ [ [ 1]

50 TYPICAL DIRECTIVITY CURVE
0 3292 /5292
BENE
30 T 1
20
17.0
16.0
15.0 [—

TYPICAL COUPLING CURVE

140 b—1 3262 1 6292

13.0
12.0 -1 —

1.0
10.0

COUPLING <= dB —> DIRECTIVITY

10 20 30 40 50 60 70 80 90 100 10 130 140 150 160 17.0 180
124
FREQUENCY - GHz
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
RIS AERUEIETS (SEAED Blocks PR Circulators Shifters Hybrids Loads)

Waveguide

Type N (F) 0.82 to 2.1 GHz 100W/500W

Features
= = For Commercial Wireless Applications
= Complete Series: 10 dB, 20 dB, 30 dB
: Coupling Values
- ®4g s - High Directivity 25 dB Typical

= Low Intermodulation (IM) Designs

é 7‘“‘01 0 v Models
© ° = 3151-10, 3151-20, 3151-30, 3161-10, 3161-20,
® 3161-30
ode 0 0 0
Connector Type Type N Female Type N Female Type N Female
Frequency Range (GHz) .820-.980 .820-.980 .820-.980
Frequency Sensitivity dB (max) +/-0.15 +/-0.2 +/-.2
Coupling dB (max) 10+/-1.0 20+4/-1.0 30+/-1.0
Minimum Directivity (dB) 20 30 30
Insertion Loss dB (max) 0.9 0.2 0.15
VSWR Maximum for Primary Line 1.15:1 1.07:1 1.07:1
VSWR Maximum for Secondary Line 1.15:1 1.10:1 1.10:1
Average Power (Watts) 100 500 500
Reflected Power (Avg.) in Watts 5 50 50
Maximum Weight (gr) 510 510 390

Connector Type Type N Female Type N Female Type N Female
Frequency Range (GHz) 1.7-21 1.7-2.1 1.7-21
Frequency Sensitivity dB (max) +/-.3 +/-.3 +/-.3
Coupling dB (max) 10+/-1.0 20+/-1.0 30+/-1.0
Minimum Directivity (dB) 20 30 20
Insertion Loss dB (max) 0.7 0.2 0.15
VSWR Maximum for Primary Line 1.15:1 1.15:1 1.15:1
VSWR Maximum for Secondary Line 1.20:1 1.20:1 1.20:1
Average Power (Watts) 100 500 500
Reflected Power (Avg.) in Watts 5 50 50
Maximum Weight (gr) 390 390 390
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Isolators & Phase Power Dividers and Terminations (50 Ohm

Adapters Attenuators Couplers Detectors

Blocks Circulators Shifters Hybrids Loads) UEREgTls

Type N (F) 0.82 to 2.1 GHz 100W/500W

D Termination
iy / G 3X Connector,
: Identification \
ﬁ Information Type N Female
= D\ |
{ [ B & $' i I J
B JF Iy | K * ;_:E} . - ;]} (f:
t ~H-|—E ‘,’ M
A

Outline Drawings For Models : 3151-10, 3151-20, 3151-30

3151-10, 3151-20, 3151-30
in. 4.50 1.96 1.07 3.96 2.25 0.16 0.40 0.88 0.54 1.65 0.55 0.166
mm 114.30 49.78 27.18 100.58 57.15 4.06 10.16 22.35 13.72 41.91 13.97 4.216
Notes:

Dimensions are maximum unless otherwise noted and allow for 0.020" paint buildup per surface.
Connectors mate without interference per MIL-STD-348. Finish: Chem Film IAW MIL-C5541 CL3, Clear.
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Couplers

Isolators & Phase Power Dividers and Terminations (50 Ohm .
Waveguide

DC
RIS AERUEIETS (SEAED Blocks PR Circulators Shifters Hybrids Loads)

Type N (F) 0.82 to 2.1 GHz 100W/500W

Termination

—|K = G 3X Connector,
Type N Female

= L1

; il _ [
T ’
()
B JF g = ey % |
| S e
bR Ad— ] M Identification
A Information

Outline Drawings For Models : 3161-10, 3161-20, 3161-30

3161-10, 3161-30
in. 3.09 1.96 1.07 2.55 1.55 0.16 0.40 0.88 0.54 1.65 0.55 0.166
mm 78.49 49.78 27.18 64.77 39.37 4.06 10.16 22.35 13.72 41.91 13.97 4.216
3161-20
in. 3.09 1.96 1.07 2.55 2.25 0.16 0.40 0.88 0.54 1.65 0.55 0.166
mm 78.49 49.78 27.18 64.77 57.15 | 4.06 10.16 22.35 13.72 41.91 13.97 4.216
Notes:

Dimensions are maximum unless otherwise noted and allow for 0.020" paint buildup per surface.
Connectors mate without interference per MIL-STD-348. Finish: Chem Film IAW MIL-C-5541 CL3, Clear.
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Couplers

Adapters Attenuators Couplers

narda

microwave-east

an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm .
Detectors Waveguide

DC
Blocks Circulators Shifters Hybrids Loads)

Type N (F) 0.7 to 2.5 GHz 500 Watt 30db

Features
= = For Commercial Wireless Applications
» High Directivity 20 dB
% * Low Intermodulation (IM) Design
&T.: : ‘e Models
< w, ardg - 3171-30
& 7“-3151 K
®©
(Y
O]
ode 0
Connector Type Type N Female
FrequencyRange (GHz) 0.7-2.5
Coupling dB (max) 0.7-2.5 GHz 30+/-1.0
Coupling dB (max) 0.82-98 GHz 33+/-1.6
Coupling dB (max) 1.8-2.2 GHz 32+/-3.0
Minimum Directivity (dB) 20
Insertion Loss dB (max) 0.15
VSWR Maximum for Primary Line 1.15:1
VSWR Maximum for Secondary Line 1.20:1
Average Power (Watts) 500
Reflected Power (Avg.) in Watts 50
Maximum Weight (gr) 400

172
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Couplers

Isolators & Phase Power Dividers and Terminations (50 Ohm .
. Waveguide
Hybrids Loads)

DC
Adapters Attenuators Couplers Blocks Detectors Circulators Shifters

Type N (F) 0.7 to 2.5 GHz 500 Watt 30db

D Termination
—|K = G 3X Connector,
Type N Female

rﬁ%ﬂmﬁ‘ T

| | —
B JF st 2
| S e
bR Ad— ] M Identification
A Information

Outline Drawings For Models : 3171-30

3171-30
in. 3.09 1.96 1.07 2.55 1.55 0.16 0.40 0.88 0.54 1.65 0.55 0.166
mm 78.49 49.78 27.18 64.77 SIS 4.06 10.16 22.35 13.72 41.91 13.97 4.216

Notes:

Dimensions are maximum unless otherwise noted and allow for 0.020" paint buildup per surface.
Connectors mate without interference per MIL-STD-348. Finish: Chem Film IAW MIL-C-5541 CL3, Clear.
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Power Dividers and
Hybrids

SMA (F) 0.82 to 2.1 GHz 50 Watt

Phase
Shifters

Isolators &
Circulators

Terminations (50 Ohm

Detectors Loads)

Waveguide

DC
Blocks

Adapters Attenuators Couplers

Features

Y = For Commercial Wireless Applications

& ® = Complete Series: 10 dB, 20 dB, 30 dB
% - @ % _ Coupling Values

spardd = * = High Directivity 25 dB Typical
A ,,.uoai";;a,‘,.‘f = Low Intermodulation (IM) Designs

Models

N @ = 4151-10, 4151-20, 4151-30, 4161-10, 4161-20,
4161-30
Model 4151-10 4151-20 4151-30
Connector Type Type SMA Female Type SMA Female Type SMA Female
Frequency Range (GHz) .820-.980 .820-.980 .820-.980
Frequency Sensitivity dB +/-0.15 +/-0.15 +/-0.3 db
Coupling dB (max) 10 +/-1.0 20 +/-1.0 30 +/-1.0
Minimum Directivity (dB) 20 25 20
Insertion Loss dB (max) 0.9 0.2 0.15
VSWR Maximum for Primary Line 1.156:1 1.12:1 1.12:1
VSWR Maximum for Secondary Line 1.15:1 1.12:1 1.12:1
Average Power (Watts) 50 50 50
Reflected Power (Avg.) in Watts 5 50 50
Maximum Weight (gr) 420 420 420
Model 4161-10 4161-20 4161-30
Connector Type Type SMA Female Type SMA Female Type SMA Female
Frequency Range (GHz) 1.7-21 1.7-2.1 1.7-2.1
Frequency Sensitivity dB +/-0.3 +/-0.3 +/-0.3
Coupling dB (max) 10+/-1.0 20 +/-1.0 30 +/-1.0
Minimum Directivity (dB) 20 20 20
Insertion Loss dB (max) 0.7 0.2 0.15
VSWR Maximum for Primary Line 1.15:1 1.15:1 1.15:1
VSWR Maximum for Secondary Line 1.20:1 1.20:1 1.20:1
Average Power (Watts) 50 50 50
Reflected Power (Avg.) in Watts 5 50 500
Maximum Weight (gr) 280 280 280
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SMA (F) 0.82 to 2.1 GHz 50 Watt

Waveguide

Termination

D G 3X Connector,
K|~ Type SMA Female

A —— S ©

-

Identification
A Information

4151-10 , 4151-20, 4151-30
in. 4.50 1.96 1.07 3.96 2.25 0.16 0.40 0.38 0.54 1.65 0.55 0.166
mm 114.30 49.78 27.18 100.58 57.15 4.06 10.16 9.65 13.72 41.91 13.97 4.216
Notes:

Dimensions are maximum unless otherwise noted and allow for 0.020" paint buildup per surface.
Connectors mate without interference pre MIL-STD-348. Finish: Chem Film IAW MIL-C-5541 CL3, Clear.

Termination

3X Connector,
Type SMA Female

[ M| gor

dentification
Information

Outline Drawings For Models : 4161-10, 4161-20, 4161-30

4161-10, 4161-20, 4161-30
in. 3.09 1.96 1.07 2.55 1.55 0.16 0.40 0.38 0.54 1.65 0.55 0.166
mm 78.49 49.78 27.18 64.77 39.37 4.06 10.16 9.65 13.72 41.91 13.97 4.216
Notes:

Dimensions are maximum unless otherwise noted and allow for 0.020" paint buildup per surface.
Connectors mate without interference pre MIL-STD-348. Finish: Chem Film IAW MIL-C-5541 CL3, Clear.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
AREEIES ARERIEES CRUEER  om PREED g s Shifters Hybrids Loads)

Waveguide

Quick Reference Guide

Type N, SMA and 2.92mm, 85 kHz. to 45 GHz Inside and Inside/Outside ................... 179
Frequency Range (GHz) Connector Model No.
DC Blocks and Audio Interference Suppressors
0.5-18 SMA 4563
0.15-18 SMA 4564
0.085-45.0 SMA 4566
0.01-12.4 Type N 562

435 Moreland Road = Haup I?auge New York 11788
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DC Blocks
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DC
Blocks

Detectors

Isolators &
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Power Dividers and
Hybrids

narda

microwave-east

an ‘B communications company

Terminations (50 Ohm
Loads)

Type N, SMA and 2.92mm, 85 kHz. to 45 GHz Inside and Inside/Outside

Waveguide

Qﬁ Features
- 5 = Broadband Frequency Ranges of 85 kHz to
«-> 45 GHz
$8 8 » Suppresses DC thru 100 kHz Leakage from
rig External Signal Sources

e o Low Insertion Loss
< = Small Size, Light Weight

/I ¥
il _....__.\@

&

ng,\\ e

A

Models

= 562, 4563, 4564

Model 4563 4564
Low Frequency (GHz) 0.01 0.5 0.15
High Frequency (GHz) 12.4 18.0 18.0
VSWR (max) - 1.35 1.35
VSWR (max) 0.02-12.4 GHz 1.3 N/A N/A
VSWR (max) .01-.02 GHz N/A N/A N/A
Insertion Loss dB (max) - - 0.35
Insertion Loss dB (max) 10 MHz-11 GHz 0.5 - -
Insertion Loss dB (max) 11.0-12.4 GHz 1.0 - -
Insertion Loss dB (max) 50 MHz-1.5 GHz - 1.5 -
Insertion Loss dB (max) 1.5-18 GHz - 0.5 -
Voltage Breakdown (Vdc) 100V 150V 150V
Type Inside/Outside Inside/Outside Inside
Connector T;ézeNNF'\::\lae I/e T%ZGSSMN/LAF'\;{;I : I/e T%zessl\nl\iAF'\g:: 2 I/e
A,B A,B A,B

Special Notes:

Special Notes:
A: Weight is 10 grams max.
B: Maximum average power is 10 Watts max.

435 Moreland Road = Haup
TEL: (631) 231-1700 =
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DC Blocks

Terminations (50 Ohm Waveguide

Isolators & Phase Power Dividers and
Loads)

BRI Circulators Shifters Hybrids

DC
Adapters Attenuators Couplers g~

Type N, SMA and 2.92mm, 85 kHz. to 45 GHz Inside and Inside/Outside

Outline Drawings For Models : 4563, 4564

4563 , 4564

in. 0.38 1.55
mm 9.65 39.37
Notes:

Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline drawing

[Ild

2.89
(73.41)

=

| 1

1.27
(2.89)

Model 562

Dimensions are maximum and for reference only. Dimensions in parentheses are in millimeters. Contact the factory for detailed specifications and
outline drawing.

435 Moreland Road = Haup I?auge New York 11788
180 TEL: (631) 231-1700 = FAX: (631) 231-1711
www.nardamicrowave.com = EMAIL: nardaeast@L 3com.com



DETECTORS

narda

microwave-east

an ‘B communications company 181



narda

microwave-east
DeteCtO I‘S an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
AREIPRER RBIETS (o Blocks DB IR Circulators Shifters Hybrids Loads)

Waveguide

Quick Reference Guide

SMA (M/F) 0.01 to 18 GHz Negative Polarity Zero Bias Schottky Detector.................. 183
Type N (M) and SMA (M) to BNC (F) 0.01 to 18 GHz Pos/Neg Polarity Zero-Bias
SChOtKY DEIECION ...t e e e e e e e e e e e e e eeanaaes 184
Replacement Diode Elements for Schottky Detectors.............oooovimiiiiiiiiiiiii 186
Frequency Range (GHz) Connector Model No.

0.01-18 SMA 4506

0.01-18 SMA, BNC 4503A

0.01-18 Type N 503A

435 Moreland Road = Haup I?auge New York 11788
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Isolators & Phase Power Dividers and Terminations (50 Ohm

Adapters Attenuators Couplers e Detectors

Blocks Circulators Shifters Hybrids Loads) UEREgTls

SMA (M/F) 0.01 to 18 GHz Negative Polarity Zero Bias Schottky Detector

Features
= ,ﬁ\ = Zero Biased Detectors
' = Excellent Sensitivity, Rugged

= Matched Detector; Good VSWR
Characteristics

: i\ Models

= 4506
Model 4506
FrequencyRange (GHz) 0.01-18
Flatness dB (0.01-18.0) +/-0.5
VSWR (0.01-18.0 GHz) 1.5:1
Sensitivity (mV/mW) 500
Capacitance 30pf
Polarity Negative
Special Notes: A
Special Notes:
A: Sensitivity is referenced to -20 dBm maximum

312hex(7.9) .39 dia (9.9)
3.5 mm Male J J SMA Female
\\ e

1.50 (38.1)
Model 4506

Dimensions are maximum and for reference only. Dimension in parentheses is in millimeters. Contact the factory for detailed specifications and
outline drawing.
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Detectors
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Terminations (50 Ohm
Loads)

Power Dividers and
Hybrids

Phase
Shifters

Waveguide

Type N (M) and SMA (M) to BNC (F) 0.01 to 18 GHz Pos/Neg Polarity Zero-Bias

Schottky Detector

B A-.ﬁ"—;"-
N

(=}
=

s

i
3
9

40133130
» YEOS WEaAoOW

w
]

Y vt

Features

= Broadband Coverage

= Flat Frequency Response

= High Sensitivity

* Field-Replaceable Diode

= Negative or Positive Output Available

Models
= 503A, 503A-03, 4503A, 4503A-03

03A-0 4503A 4503A-0

FrequencyRange (GHz) .01-18 .01-18 .01-18 .01-18
Flatness dB +/- 0.6 +/- 0.6 +/- 0.6 +/- 0.6
Sensitivity (mV/?W) 0.5 0.5 0.5 0.5
VSWR (max) <1.6 <16 <16 <16
Input Power (max) ?W 100 100 100 100
Polarity Negative Positive Negative Positive
Connectors (Input) Type N-Male Type N-Male SMA-Male SMA-Male
Connectors (Output) BNC-Female BNC-Female BNC-Female BNC-Female
Conn, N Male
e Conn, BNC Female
i é
L)
— | J
) [ L
A

Outline Drawings For Models : 503A, 503A-03

Units A B C
503A, 503A-03
in. 3.25 0.65 2.83
mm 82.55 16.51 71.88

All dimensions are max. unless otherwise specified.

Notes:

184
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
AREIPRER RBIETS (o Blocks DB IR Circulators Shifters Hybrids Loads)

Waveguide

Type N (M) and SMA (M) to BNC (F) 0.01 to 18 GHz Pos/Neg Polarity Zero-Bias
Schottky Detector

Conn, SMA Male Conn, BNC Female

B

S

c
A

Outline Drawings For Models : 4503A, 4503A-03

Units A B Cc
4503A , 4503A-03
in. 2.89 155 2.43
mm 73.41 13.97 61.72
Notes:

All dimensions are max. unless otherwise specified.

TYPICAL DETECTOR SENSITIVITY
1.8 MODELS 503A, 4503A
1.4 f—\\
1.2 w\ \ /’ / F|L= 1mQ
1,000
. : 7 7R, = 1kQ
11 / \( / L
01 9 18 GHz [ / /
3 100
TYPICAL VSWR CURVE = /
/
dB Z 10
5
+1.0 3 /
3 )
+0.5 1.0 i
0 [V TRV [ TTTS N
b At TN
-0.5 0.1|—
1.0
.01
01 9 18 GHz -50-40 -30-20 -10 0 +10 +20
TYPICAL RESPONSE CURVE INPUT POWER (dBm)
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
AREIPRER RBIETS (o Blocks DB IR Circulators Shifters Hybrids Loads)

Waveguide

Replacement Diode Elements for Schottky Detectors

Models
= 4829, 4829-03

“ipna, wn
\&m‘ -y

bt it ot

(=1
=
s
i
2
L]

S #o1daEa
» YEOS Ea0W

©

Model 4829 4829-03
Replacement for Detector Model 503A, 4503A 503A-03, 4503A-03
Special Notes: A A

Special Notes:
A: Not to be used for 4506 Series.

BNC Connector Output

Detector ASSY
2X Bushings

Field Diode Replacement Procedure

Using approved ESD guidelines:

1. Hold Detector by main housing (side with BNC connector). Unscrew RF Input connector by applying a wrench to flats provided.
2. Remove detector assembly.

3. Insert bushings into each assembly.

4. Insert replacement diode into RF connector side - dot should be facing out.

5. Reassemble the connector and hand tighten.

435 Moreland Road = Haup I?auge New York 11788
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
AREEES AUEIUEERD CRIEES oo, PEEEES g s Shifters Hybrids Loads)

Waveguide

Quick Reference Guide

SMA (F) 2.0 10 26.5 GHZ ISOIatOrsS .......coooiiieieicee e 189
SMA (F) 2.0 10 26.5 GHZz Circulators.............ouvuiiiiiiiie e, 192
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Isolators & Phase Power Dividers and Terminations (50 Ohm .
Waveguide

DC
PR MRS COURIES o0 BOEEEE  apo pon o Shifters Hybrids Loads)

SMA (F) 2.0 to 26.5 GHz Isolators

Models
= 4913, 4914, 4915, 4946, 4916, 4917

Nardg
246,
Model 494

Model 4913 4914 4915
Low Frequency (GHz) 2.0 4.0 7.0
High Frequency (GHz) 4.0 8.0 10.0
Isolation dB (min) 18 18 20
Loss (dB max) 0.5 0.5 0.4
VSWR (max) 1.30:1 1.30:1 1.25:1
Peak Power (Watts) Fwd & Rev 50 50 10
Avg Power (Fwd) in Watts 25 15 5
Avg Power (Rev) in Watts 1* 1* 1*
Temp Range (in Deg. Celsius) 0 to +55 -20 to +65 -20 to +65
Special Notes: A A A
Special Notes:
A: *Limited by termination power handling capacity.
Model 4946 4916 4917
Low Frequency (GHz) 8.0 11.0 18.0
High Frequency (GHz) 18.0 18.0 26.5
Isolation dB (min) 16 20 17
Loss (dB max) 0.6 0.5 0.6
VSWR (max) 1.45:1 1.25:1 1.40:1
Peak Power (Watts) Fwd & Rev 15 20 10
Avg Power (Fwd) in Watts 5 5 3
Avg Power (Rev) in Watts 1* 1* 1*
Temp Range (in Deg. Celsius) -20 to +65 -20 to +65 -20 to +65
Special Notes: A A A
Special Notes:
A: *Limited by termination power handling capacity.
Narda Microwave-East does not offer any custom variants of Isolators and Circulators.
For custom configurations please contact Narda Microwave-West.
435 Moreland Road = Haup IPauge New York 11788
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Waveguide

SMA (F) 2.0 to 26.5 GHz Isolators

2-56 UNC-2B,
D Both Sides
F
TIE - / |
G O O r
|—I| N
SMA-F
B 2 Places
I_I_I Ll_l H
A

Outline Drawings For Models : 4915, 4946, 4916, 4917

Units A B D E F G H

4915

in. 0.50 0.63 0.375 0.06 0.16 0.25 0.17

mm 12.70 16.00 9.525 1.52 4.06 6.35 4.32

4946 , 4916

in. 0.63 0.80 0.50 0.07 0.25 0.25 0.17

mm 16.00 20.32 12.70 1.78 6.35 BESH 4.32
4917

in. 0.50 0.66 0.38 0.06 0.18 0.25 0.17

mm 12.70 16.76 9.65 1.52 4.57 6.35 4.32
Notes:

Dimension for H is nominal.
TOL: .xx +\- .02 xxx +\-.010
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
AREEES AUEIUEERD CRIEES oo, PEEEES g s Shifters Hybrids Loads)

Waveguide

SMA (F) 2.0 to 26.5 GHz Isolators

e f
“ == ==
B SMAf-F Y
2 Places
A&
| j b
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A

Outline Drawings For Models : 4913, 4914

Units A B (o3 D D/2 E F G H |
4913
in. 1.60 1.65 1.10 1.00 0.50 0.30 0.25 0.25 0.17 0.30
mm 40.64 41.91 27.94 25.40 12.70 7.62 6.35 6.35 432 7.62
4914
in. 1.00 1.00 0.60 0.75 0.375 0.13 0.25 0.25 0.17 0.15
mm 25.40 25.40 15.24 19.05 9.525 3.30 6.35 6.35 4.32 3.81
Notes:

Mounting Hole Dimensions:
Model 4913: 4-40 UNC-2B, Both Sides
Model 4914: 2-56 UNC-2B, Both Sides

435 Moreland Road = Haup I?auge New York 11788
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SMA (F) 2.0 to 26.5 GHz Circulators

CIRCULATOR
2.0-4.0 GHz
MODEL 4923

e
3

Models

= 4923, 4924, 4925

Model 4923 4924 4925
Low Frequency (GHz) 2.0 4.0 7.0
High Frequency (GHz) 4.0 8.0 12.4
Isolation dB (min) 18 20 20
Loss (dB max) 0.5 0.4 0.4
VSWR (max) 1.30:1 1.25:1 1.25:1
Peak Power (Watts) Fwd & Rev 50 50 25
Avg Power (Fwd) in Watts 25 15 10
Avg Power (Rev) in Watts 25 15 10
Temp Range (in Deg. Celsius) 0 to +55 -20 to +65 -20 to +65

192
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Isolators & Phase Power Dividers and Terminations (50 Ohm .
Waveguide

DC
AREEES AUEIUEERD CRIEES oo, PEEEES g s Shifters Hybrids Loads)

SMA (F) 2.0 to 26.5 GHz Circulators

e o

S
) -
B H |1 2= =
F : A\ )
O SMA-F
3 Places
Port for -
Termination
H =+
A —

Outline Drawings For Models : 4923, 4924, 4925

Units A B Cc D E F G H
4923
in. 1.60 1.65 0.75 1.00 0.30 1.10 0.25 0.17
mm 40.64 41.91 19.05 25.40 7.62 27.94 6.35 4.32
4924
in. 1.60 1.65 0.60 0.75 0.425 1.10 0.25 0.17
mm 40.64 41.91 15.24 19.05 10.795 27.94 6.35 4.32
4925
in. 0.85 1.00 0.63 0.60 0.13 0.60 0.25 0.17
mm 21.59 25.40 16.00 15.24 3.30 15.24 6.35 4.32
Notes:
Dimension for H is nominal.
TOL: .xx +\- .02 .xxx +\-.010
Mounting Hole Dimensions:
Model 4923: 4-40 UNC-2B x .18 Deep, 3 Places, Both Sides
Models 4924 & 4925: 2-56 UNC-2B x .18 Deep, 3 Places, Both Sides
435 Moreland Road = Haup I?auge New York 11788
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
AREEIETS ARERIEES QRUEER  fpa PEESERE g o Shifters Hybrids Loads)

Waveguide

Quick Reference Guide

Type N (F) 1 to 12.4 GHz 200W Precision Control Phase Shifters.............ccccceeveninn. 197
SMA (M/F) 3 to 18 GHz 30 Watt Phase Trimmer............cccoooiiiiiiiiiiicceeee e 199
Frequency Range (GHz) Connector Model No.
3.5-12.4 Type N 3753B
1-5 Type N 3752
3-18 SMA 4572B
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Terminations (50 Ohm
Loads)

Type N (F) 1 to 12.4 GHz 200W Precision Control Phase Shifters

Features

= Broadband Coverage - 180° Phase Shift at
Minimum Frequency

= Low VSWR

» +/- 0.5°/GHz Accuracy with Digital Dial
Readout

Models

= 3752, 3753B

Model 3752 3753B
Low Frequency (GHz) 1.0 3.5
High Frequency (GHz) 5.0 12.4

Minimum Phase Shift 180 Deg. at 1 GHz 180 Deg. at 3.5 GHz
Average Power (W) 200 200
Peak Power (kW) 5 5

Insertion Loss dB (max) 0.5 0.7
VSWR (max) 1.25 N/A
VSWR (Max) 3.5-10 GHz N/A 138
VSWR (max) 10-12.4 GHz N/A 14

Accuracy (in Deg./GHz) +/-0.5 +/-0.5
Weight (max) in Ibs 4.5 3.3
Weight (max) in kg 2.05 1.5

Waveguide

435 Moreland Road = Haup
TEL: (631) 231-1700 =
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
AREEIETS ARERIEES QRUEER  fpa PEESERE g o Shifters Hybrids Loads)

Waveguide

Type N (F) 1 to 12.4 GHz 200W Precision Control Phase Shifters

= oy
i%_ @; ﬁ— 2 Holes ap T
57 =Ny T
_ _|_ ;
S T b [E
| ‘T\
| K M
A

in. 9.03 BI5S 1.12 4.13 1.56 SN5) 0.56 0.68 0.75 6.00 5.1 0.177 1.50

mm 229.36 | 140.46 | 28.45 [ 104.90 | 39.62 | 95.25 | 14.22 | 17.27 | 19.05 | 152.40 | 130.30 4.496 38.10
37538

in. 6.72 4.69 1.28 3.50 1.59 1.13 0.75 0.58 1.22 4.50 4.31 0.177 1.50

mm 170.69 | 119.13 | 32.51 | 88.90 | 40.39 | 28.70 | 19.05 | 14.73 | 30.99 | 114.30 | 109.47 4.496 38.10
Notes

All dimensions are max. unless otherwise specified.
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SMA (M/F) 3 to 18 GHz 30 Watt Phase Trimmer

Features

= Broadband Frequency Coverage from 3 to 18
GHz

= Extremely Small Size and Lightweight

= Ruggedized Construction

= Operational from -54° to +100°C*

» Fixed Length Phase Shifter

= Power Level = 30 Watts CW max (+25°C)

= *Derate to 0 Watts @ 125°C

Models
= 4572B
Low Frequency (GHz) 3.0
High Frequency (GHz) 18.0
Insertion Loss dB (max) 0.4
Phase Shift Adjustment Range +/-2°@ 3 GHz, > 20° @ 18 GHz
Linearity +/- 2° 3-12.4 GHz +/- 5° 12.4-18 GHz
VSWR (max) 1.35
Maximum Weight (oz) 0.64
Maximum Weight (gr) 19
Screwdriver Phase Adjust Phase Shift with Frequency
(Typical Curve)
X '
6 lb 20 //
Type SMA
Type SMA Stainless Steel e
Stainless Steel Female e
Male Connector Connector K3
Z /|
g 10 e
T /
d /
1.66 ' 7
(42.16) 0 4 8 12 16 20
Model 4572B Frequency (GHz)

All dimensions are max. unless otherwise specified. Dimensions in parentheses are in millimeters.

435 Moreland Road = Haup IPauge New York 11788
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2—18'GH;
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Quick Reference Guide

Very High Power Handling as Combiner with Two Non-Coherent Signals ................... 206
SMA (F) 3-Way Divider 2-6 GHz 1 Watt...........oueiiiiiiiiiiieeeeeee 208
SMA (F) 3-Way Divider 6-18 GHz 1 Watt..........ooeviiiiiiiiiiieeeee 210
2.92mm (F) 2-Way/4-Way 10 t0 45 GHzZ ... 212
SMA (F) and 2.92mm (F) 2-Way/4-Way 0.5 to 33 GHz 30 Watt (Multi-Octave)............ 214
SMA (F) and 2.92mm (F) 2-Way 0.5 to 26.5 GHz 30 Watt (Octave Band) ................... 221
SMA (F) and 2.92mm (F) 4-Way 0.5 to 26.5 GHz 30 Watt (Octave Band) ................... 224
Type N (F) 2-Way 2 to 18 GHz 30 Watt (Multi-Octave)..........cccccceeeiiiiiieiiiiiiieeii, 227
Type N (F) 4-Way 2 to 18 GHz 30 Watt (Multi-Octave)..........cccccceeeeeiiiiieiieiiiieei, 229
SMA (F) 2-Way/4-Way/8-Way 0.5 to 18 GHz 30 Watt (Ultra-Broadband)..................... 231
SMA (F) 2-Way/4-Way/8-Way 0.5 to 6 GHz 30 Watt (Ultra-Broadband)....................... 235
SMA (F) 2/3/4/8 Way 0.5 GHz to 8 GHz 0.5 Watt (Broadband, Commercial)............... 239
SMA (F), Type N - 2-Way 6 to 18 GHz (High Power)...........c.ooorrriiiiiciee e, 243
90-Degree 0.25 to 16 GHz (Mini HybridS) ........uuueeiiiieiiiieeeeeeeeee e, 245
90-Degree SMA (F) 6 to 18 GHz 125 Watt (High Power)..........coooovviiiiiiiiiiiiieee 248
90-Degree SMA (F) 2 to 18 GHz 30 Watt (Ultra-Broadband).............ccccceeeeeeiieeeeeennnnnnn. 250
180-Degree SMA (F) 2 to 18 GHz 30 Watt (Ultra-Broadband)..................cccoeevvvrnninnnnns 252
90-Degree SMA (F) .5 to 8 GHz 30 Watt (Multi-Octave)...........coooovveiiiiiiiiiiiieeeeeeeeeee 254
90-Degree SMA (F) 2 to 18 GHz 30 Watt (Multi-Octave)............cooovvvviiiiiiiiieeeeeeeeeee, 256
180-Degree SMA (F) 2 to 8 GHz 30 Watt (Multi-Octave) .........ccccceeeeeieeeiiiiiiiiiiii 258
90-Degree Type N (F) 0.82 to 4.2 GHz (High-Power) ... 260
Type N (F) 0.8 to 2.0 GHz 80W/100W (High Power Combiners Wireless Bands)........ 263
Type N (F) 0.8 to 2.5 GHz 30 Watt (Wireless Applications) .........ccccceeveeeiiieiiiiiiiiiiiinnnn, 268
SMA (F) 0.8 to 2.5 GHz 30 Watt (Wireless Applications) ...........cooevveriiiiiiiiiieeeeeeeeeee, 271
Frequency Range (GHz) Connector Model No. eque Range onnecto odel No
Power Dividers 6-8 Type N 3326B
10-45 2.9 mm 4428C 2-4 SMA 4313
18-40 2.9 mm 4318 0.8-2.2 SMA 4325
10-33 2.92 mm 4328B 0.5-8.0 SMA 4436
2.0-26.5 2.92 mm 4327C 0.5-2.5 SMA 4322
18-26.5 2.92 mm 4317 0.5-2.0 SMA 4321
0.5-18 SMA 4426 1-2 SMA 4312
2-18 Type N 3456 0.5-1.0 SMA 4311
2-18 SMA 4456 Low-Cost Power Dividers
0.5-6 SMA 44261LB 0.8-1.0 SMA 4152
5-18 SMA 4326B .8-2.5 Type N 3372A
6-18 SMA 4096 0.8-2.5 SMA 4372A
6-18 SMA 4306 1.9-2.5 SMA 4162
6-18 SMA 4326 Hybrids
12-18 SMA 4316 2-18 SMA 4356B
8-12.4 SMA 4315 2-18 SMA 4346
2-8 SMA 4324 6-18 SMA 4336
2-8 Type N 3324 6-18 SMA 4096
2-6 SMA 4323 7.5-16 SMA 4065
4-8 SMA 4314 2-8 SMA 4333
435 Moreland Road = Hauppauge, New York 11788
202 TEL: (631) 231-1700 » PEAX: (631) 231-1711
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Power Dividers and
Hybrids

Phase Terminations (50 Ohm

Loads)

Frequency Range (GHZ) Connector Model No. Figure 1 Multi-Octave Hybrid, Ports 1 & 2 Comprise a Conjugate Pair, Ports 3 & 4
Comprise a Conjugate Plan
2-8 SMA 4343 ; o L
48 SMA 2034C The primary advantage of the hybrid junction is its
1.7-4.2 Type N 30338 power handling capability. Since the isolated port
24 SMA 4033C (conjugate of the input port) is terminated externally,
5 856?68980 Ti';’;AN ;ggg the only limitations to power handling are heat
0.95:2.0 Type N 3032 generated by the interp_al dissipation losses ar_1d the
1-2 SMA 4032C power handling capability of the external termination.
0.5-1.0 SMA 4031C As stripline losses are typically low, hybrid junctions
LAY SN LB can be designed to handle up to 500 Watts average

Introduction

Traditionally, both coupled-line 3 dB couplers and in-
phase Wilkinson dividers have been used for power
diving and combining. For a given application,
however, the differences between the two make one
type more desirable than the other.

90° Hybrids

A 90° Hybrid (Hybrid Junction) is a network having
the electrical characteristics of a 3 dB directional
coupler whose branch line is not terminated. The four
terminal network can be considered to have two pairs
of terminals called conjugate pairs. In most
packages, each conjugate pair is located on either
side of the device (Figure 1). The two terminals that
make up the conjugate pair are isolated from each
other. Therefore, power flowing into one terminal of
the pair does not appear at its conjugate, but is
equally divided between the terminals of the opposite
conjugate pair. When used as a power divider, any
one of the four terminals can be used as the input.
With the conjugate port of the input terminated in 50
ohms, the two outputs at the opposite conjugate pair
will be of equal amplitude and in quadrature (90°
apart in phase).

3 P2

P/2
-90°

50Q

power in special versions. Another advantage of the
hybrid junction is that it maintains its quadrature
relationship over the full operating frequency range of
the device. This characteristic is highly desirable in
Polar Frequency Discrimination and Circularly
Polarized antenna circuits.

180° Hybrids

A signal applied to the sum port of the 180° hybrid
provides output signals of equal amplitude and phase
at the output ports. A signal applied to the delta port
provides output signals of equal amplitude but 180°
out of phase with each other (Figure 2). Narda
Broadband 180 Degree Hybrids are ideal for use as
power dividers, combiners, balanced mixers, image
rejection mixers, antenna feed networks, matrix
amplifiers and switching networks.

IN
b2

P/2
IN PHASE

P/2

50Q

X =

180°

Figure 2 Signal Flow Diagram 180° Hybrid
In-Phase Power Divider

An in-phase Wilkinson power divider is a network
with one input and N outputs equal in amplitude
whose phase relationship is zero degrees. In some
applications, such as phased arrays and certain EMC
interferometer receiving systems, this characteristic
is a necessity.

Waveguide

435 Moreland Road = Haup

TEL: (631) 231-1700 =

I?auge New York 11788
AX: (631) 231-1711

www.nardamicrowave.com « EMAIL: nardaeast@L 3com.com

203



Power Dividers and Hybrids

Adapters Attenuators Couplers

Isolators &

DERE Circulators

DC
Blocks

Phase
Shifters

narda

microwave-east

an ‘B communications company

Power Dividers and
Hybrids

Terminations (50 Ohm
Loads)

Waveguide

A distinct advantage of the in-phase power divider is
its superior amplitude balance when compared to the
amplitude balance of a hybrid junction. Examples
which take advantage of this superior performance
are illustrated in Figures 3 and 4. Since the output
ports track so closely, one port of the divider is fed
back to the swept signal generator to provide a very
flat amplitude response at the point of measurement.

MODEL 4503
DETECTOR
_ EXT.
2-18 SWEPT _l
MODEL 4456-2
SIGNAL GENERATOR 218 I
RF OUT | POWER DIVIDER | RF OUT

Figure 3. An example using a power divider in a leveling loop application requiring
superior amplitude and phase balance.

ANALYZER
8 DISPLAY

REF CHANNEL

- CHANNEL A

REFLECTION
COEFFICIENT 4
OF DUT

MODEL 5282
BRIDGE

2-18
— POWER
DIVIDER

2-18 SWEPT
GENERATOR

CHANNEL B
INSERTION LOSS
OR GAIN

Figure 4. A ratio measurement system is an example in the use of the excellent
tracking characteristcs of the divider in a ration measurement system.

As the output ports of the divider are identical, and
one of these outputs is used to provide amplitude
correction information to the swept generator, the
ideal case provides a constant RF output level to the
unit under test. When this is the case, measurement
of reflection coefficient and insertion loss of a device
may be made with a swept signal generator in the
unleveled mode. Any inadvertent variation of the
power output control of the swept signal generator
would have no effect on the measurement.(It should
be noted, however, that in both of the cases depicted
in Figures 3 and 4, there is a nominal 3dB power loss
of the input signal).

Using Hybrids and In-Phase Power Dividers as
Power Combiners

Both the in-phase power divider and the hybrid
junction can be used as power combiners. If the
relationship of the input signals when the device is
used as a combiner is the same as the relationship of
the output signals present when the device is used
as a divider, there is a minimal power loss through
the device. For example, a 90° hybrid with equal
amplitude signals in quadrature placed on the inputs
to one conjugate pair will result in no signal at one of
the terminals of the opposite conjugate pair and the

sum of the signals at the other terminal. Due to the
fact that the inputs, when used as a combiner, were
at the same relationship as the outputs would have
been if the device was used as a divider (one signal
in, two signals out at equal amplitude 90° apart) the
power loss is minimal. In other cases, the
combination losses will vary with the relationship of
the signals, and the combined power level achieved
in combination will be degraded.

In a similar manner, the in-phase power divider can
be used as a power combiner. In this case, however,
as the power handling capability of the in-phase
power divider is limited by the power handling
capability of the internal resistor(s) of the device, the
input power level of each of the combined signals
must not exceed 1W/N watts ( where N is the number
of inputs). For example, when using a 4-way power
divider as a combiner, the maximum power level into
each of the output ports of the divider cannot exceed
0.25 Watts or 1TW/N=4. If, however, the input signals
are phase and amplitude coherent (same frequency,
equal amplitude), the internal resistor of the in-phase
power divider does not dissipate energy, and the
power level of the inputs can be as high as the full-
rated power used as a divider, divided by N. ( In this
example, a 4-way device rated as a divider at 50
Watts, could handle 4 signals of 12.5 Watts if the
signals were frequency- and amplitude-coherent).

In applications for the combination of 2 or more
transmit signals into single antenna communications
networks, Narda does provide designs that can
handle multiple signal inputs at elevated RF power
levels. Power level handling, where the sum of the
input signal power of each of the input ports closely
matches the maximum forward power when used as
a divider, is readily achievable with the proper
resistor selection. Using this design approach,
custom broadband high frequency devices, as well
as narrow band products geared toward the cellular
markets, are available.

Fo=F1+F2+F3+Fy
— At 1/4 of the
INPUT POWER

MODEL 4456-4
2-18
POWER DIVIDER

Figure 5. lllustrates the use of the divider as a combiner. See page 40 for expanded
illustration.

General Definitions

Since performance characteristics of in-phase power
dividers are specified in a number of ways, the
following definitions of terms are applicable to all

204
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Narda in-phase power dividers that appear in this Average Power - The maximum power that may be
catalog. applied to the common or input port with the output
Frequency - The frequency range over which the portS terminated in a load with the VSWRs listed.
power divider must meet specifications listed. NOTE: For applicable Narda Power Dividers and
Amp“tude Balance - The maximum peak to peak Hybrids, Narda can Supply standard test data for a
amplitude difference in dB between the output ports nominal fee.
of the power divider over the specified frequency Environmental Performance for Selected
range. Passive Products*
Phase Balance - The maximum peak-to-peak
difference in phase, in degrees, between the output Operating PP,
ports of the power divider over the specified Temperature
frequency range. e 55 to +125°C

emperature
Isolation - The difference in dB that the signal level Humidity Per MIL-STD-202F, Method 103B, Condition B (96 hours|
measured at one output port is below the signal level at95% RH.,) _
into the adjacent output port, with the input port ey || LSRR, [ CRT 2L, (el (e i

msec)

terminated in 50 ohms. Isolation is measured Atitude | Pe" MIL-STD-202F, Method 105G, Condition B (50,000

between adjacent ports since this is the most severe — ft)

condition. Vioaton | " bl ampliude o 156, whichover s 65e)

VSWR, Input - The maximum VSWR of the power Thermal Per MIL-STD-202F, Method 107D, Condition A (5

divider over its specified frequency range, looking Shock cycles)

into the common port, with all other ports terminated ~ *Applicable to: Stripline Directional Couplers,

in 50 ohms. Attenuators, Power Dividers

VSWR, Output - The maximum VSWR of the power  Note: This is an exclusive listing. Where otherwise

divider over its specified frequency range, looking noted in the catalog, the above environmental

into any one of the outpurt ports with all other ports performance may not apply. Not applicable for those

terminated in 50 ohms. products designed for commercial applications. Many

Insertion Loss - The ratio in dB of the net difference  of our catalog off-the-shelf (COTS) products have the

between the power input and the sum of the output ability to withstand considerably more stringent

power expressed as: environments. If you have special environmental
P,+P,+....P, requirements, please contact the Sales Department

Insertion Loss = 10'°QP7 at Narda.

input
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Very High Power Handling as Combiner with Two Non-Coherent Signals

Features
= Wireless Communications PCS and Cellular
= Coverage
o ® - = Wireless Broadband - 500 to 2500 MHz
® ® %% » O - 2-Way

= Excellent Phase and Amplitude Balance

e a L - Hiah Isolation
> ngg;g ig i
! Ji MODEL 2372A-2 .
Ty S/N rorco: b2 . IP 65 Seal
2

DIC cs-o02 sz

@r Models

BeO ®
‘Lﬁﬁ_ﬁ-—-——'@*’ - 2372A-2

FrequencyRange (GHz) 0.5-25
VSWR Input (max) 0.5-0.7 GHz 2.25:1
VSWR Input (max) 0.7-2.5 GHz 1.5:1
VSWR Output (max) 1.4:1
Insertion Loss dB (max) 0.5-0.7 GHz 0.6
Insertion Loss dB (max) 0.7-2.5 GHz 0.4
Isolation dB (min) 0.5-0.7 GHz 13
Isolation dB (min) 0.7 GHz-2.5 GHz 18
Phase Balance in degrees (max) 0.5-2.5 GHz +/-.5, Typ.
Amplitude Balance (max dB) +/-0.25
Input Power (W) Any Load Condition 200
Input Power (W) Max Load VSWR 2.0:1 220
Input Power (W) Max Load VSWR 1.2:1 250
Special Notes: A,B,C
Special Notes:
A: All ports are terminated in 50 ohms when not in use.
B: Insertion loss does not include the ideal 2-way split of 3.01 dB.
C: When used as a combiner, each input can handle half the total CW power. For example, under any load condition, each combiner
input port is rated for 100W max. Case temperature should be maintained at or below +85°C. Power must be derated linearly to 0% of
full power at +125°C case temperature.
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l
I

® O @ ®

e Al ©
%ﬁ |

®
©)
®

F O Type N Female Connector
P N Mates Without Interference
£ M Per MIL-STD-348 L
A c

Outline Drawings For Models : 2372A-2

2372A-2
in. 3.50 2.50 1.00 1.75 0.20 0.447 0.75 1.00 1.25 0.50 0.22
mm 88.90 63.50 25.40 44 .45 5.08 11.354 19.05 25.40 1.1/ 12.70 5.59
Notes:
TOL:
xx +/- .02
xxx +/- .005

All dimensions are max. unless other\lee specified and are for reference only.
Finish: Tri-alloy plate per MIL-C-1455

Waveguide

435 Moreland Road = Haup I?auge New York 11788
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SMA (F) 3-Way Divider 2-6 GHz 1 Watt

Waveguide

Features

* True 3-Way Power Dividers

= Octave Band Frequency Coverage

= Small Size

* High Isolation Between Output Ports
* Designed for MIL Environments

Models
= 4323-3

Model 4323-3
Low Frequency (GHz) 2.0
High Frequency (GHz) 6.0
VSWR Input (max) 2.0-3.0 GHz 2.0:1
VSWR Input (max) 3.0-5.0 GHz 1.5:1
VSWR Input (max) 5.0-6.0 GHz 2.0:1
VSWR Output (max) 1.5:1
Insertion Loss dB (2.0-3.0 GHz) 0.9
Insertion Loss dB (3.0-5.0 GHz) 0.5
Insertion Loss dB (5.0-6.0 GHz) 0.9
Isolation dB (min) 2.0-3.0 GHz 13
Isolation dB (min) 3.0-5.0 GHz 15
Isolation dB (min) 5.0-6.0 GHz 12
Amplitude Balance (max dB) 0.4
Phase Avg (Balance in Deg.) 8
Phase Avg (Power in Watts)
Maximum Weight (gr) 27
Maximum Weight (oz) .96
Special Notes: A
Special Notes:
A: Power Rating into Infinite VSWR Load.

435 Moreland Road = Haup IPauge New York 11788
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SMA (F) 3-Way Divider 2-6 GHz 1 Watt

Waveguide

|

I\
ém

|

|

Type SMA Female Connector
Mates Without Interference
Per MIL-C-39012 (TYP)

A \

Outline Drawings For Models : 4323-3

Units A B @ E F G H K L M (Dia.)
4323-3
in. 1.60 0.80 0.38 0.78 0.08 0.38 1.22 0.40 0.19 Tap #1
mm 40.64 20.32 9.65 19.81 2.03 9.65 30.99 10.16 4.83
Notes:

Tap-1: #2-56 NC-2B THD x .18 DP (Farside) 2 Holes.

Dimensions are nominal and for reference only. Add .020 for sealant build up per surface. Contact the factory for detailed specifications and
outline drawing.
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SMA (F) 3-Way Divider 6-18 GHz 1 Watt

Features
* True 3-Way Power Dividers
= Octave Band Frequency Coverage
= Small Size
* High Isolation Between Output Ports
* Designed for MIL Environments

Models
= 4326-3

Model 4326-3

Low Frequency (GHz) 6.0
High Frequency (GHz) 18.0
VSWR Input (max) 6.0-7.5 GHz 2.0:1
VSWR Input (max) 7.5-15.6 GHz 1.5:1
VSWR Input (max) 15.6-18.0 GHz 2.0:1
VSWR Output (max) 7.0-17.0 GHz 1.5:1
VSWR Output (max) 17.0-18.0 GHz 2.0:1
Insertion Loss (6.0-17.0 GHz) 0.9
Insertion Loss (17.0-18.0 GHz) 1.2
Isolation dB (min) 6.0-7.0 GHz 14
Isolation dB (min) 7.0-17.0 GHz 15
Isolation dB (min) 17.0-18.0 GHz 12
Amplitude Balance (max dB) 0.5
Phase Avg (Balance in Deg.) 10

Average Power (Watts) 1
Maximum Weight (gr) 18
Maximum Weight (o0z) .63
Special Notes: A

Special Notes:
A: Power Rating into 2 to 1 VSWR Load.
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SMA (F) 3-Way Divider 6-18 GHz 1 Watt
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<—H

 E—
G
EE
K
L
: |
: !_ftk-__‘ m—
r M L Type SMA Female Connector
F Mates Without Interference
? Per MIL-C-39012 (TYP)

Outline Drawings For Models : 4326-3

4326-3
in. 0.81 0.80 0.38 0.18 0.08 0.38 0.47 0.40 0.19 Tap-1
mm 20.57 20.32 9.65 4.57 2.03 9.65 11.94 10.16 4.83

Notes:

Tap-1: #2-56 NC-2B THD x 3/16 DP (Farside) 2 Holes.
Dimensions are nominal and for reference only. Add .020 for sealant build up per surface. Contact the factory
for detailed specifications and outline drawing.
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AREIPRER RBIETS (o Blocks BRI Circulators Shifters Hybrids Loads)

2.92mm (F) 2-Way/4-Way 10 to 45 GHz

Isolators & Phase

Features
= 40 GHz, 2.9 mm Coakxial
= Connector Power Divider
= Ultra Broadband, Multi-Octave
= Superior Phase & Amplitude Balance
* Designed for MIL Environments

Models
= 4428C-2,4318-4

Model 4428C-2 4318-4
Low Frequency (GHz) 10.0 18.0
High Frequency (GHz) 45.0 40.0
Band Segment (in GHz) 10-18/ 18-26.5 / 26.5-40 / 40-45 18-40
VSWR (max) 1.5:1/1.7:1/1.9:1/1.9:1 1.9:11
Insertion Loss dB (max) 06/09/16/1.9 1.7
Isolation dB (min) 20/17/14/13 16
Amplitude Balance (max dB) 0.3/0.5/0.8/0.8 1.0
Phase Balance (Max in Deg.) 5°/6°/12°/12° 10°
Average Power (W) 1* 0.5*
Maximum Weight (gr) 20 40
Maximum Weight (oz) 0.71 1.41
Special Notes: A A
Special Notes:
A: Power Rating based on a load VSWR of 3 to 1. If load is 1.2 to 1, maximum power is 3W CW.

435 Moreland Road = Haup IPauge New York 11788
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Isolators & Phase Power Dividers and Terminations (50 Ohm

Adapters Attenuators Couplers e Detectors

Waveguide

Blocks Circulators Shifters Hybrids Loads)

2.92mm (F) 2-Way/4-Way 10 to 45 GHz

=

18

@

| (7=

=il

'T:ﬁl\ﬂ Type 2.9 mm Female
Connector Mates
Without Interference
Per MIL-C-39012 (TYP)

Outline Drawings For Models : 4428C-2

p
o

4428C-2
in. 0.60 1.00 0.38 0.30 0.10 0.38 0.25 0.50 0.50 0.19 0.11
mm 15.24 25.40 9.65 7.62 2.54 9.65 6.35 12.70 12.70 4.83 2.79
Notes:

Dimensions are nominal and for reference only. Add .020 for sealant build up per surface. Contact the factory for detailed specifications and
outline drawing.

j‘T
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oA
Eyi' " @:J

e

5
£

\

Type 2.9 mm Female Connector
Mates Without Interference
Per MIL-C-39012 (TYP) C

-

Outline Drawings For Models : 4318-4

4318-4
in. 0.74 2.00 0.41 1.72 0.37 0.14 0.38 0.25 0.50 1.00 0.19 0.15
mm 18.80 50.80 10.41 43.69 9.40 3.56 9.65 6.35 12.70 25.40 4.83 3.81
Notes:

Dimensions are nominal and for reference only. Add .020 for sealant build up per surface. Contact the factory for detailed specifications and
outline drawing.
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an ‘B communications company

Terminations (50 Ohm
Loads)

Power Dividers and
Hybrids

Phase
Shifters

Isolators &

DC .
Adapters Attenuators Couplers Blocks Detectors Circulators Waveguide

SMA (F) and 2.92mm (F) 2-Way/4-Way 0.5 to 33 GHz 30 Watt (Multi-Octave)

Features

= Broadband Frequency Coverage from 0.5 to
33 GHz

= Excellent Phase and Amplitude Tracking

= Low Input VSWR

* High Isolation Between Output Ports

* Precision SMA or 2.92 mm Connectors

* Designed for MIL Environments

Models
= 4321B-2, 4325-2, 4322-2, 4324-2, 4326B-2,
4456-2, 4327C-2, 4328B-2, 4321C-4, 4322-4,
4325-4, 4324-4, 4326B-4, 4456-4

Model 4321B-2 4325-2 4322-2 4324-2 4326B-2
Low Frequency (GHz) 0.5 0.8 0.5 2.0 5.0
High Frequency (GHz) 2.0 2.2 2.5 8.0 18.0
Frequency Range (GHz) 0.5-2.0 0.8-2.2 0.5-2.5 2-4/4-8 5-12.4/12.4-18
VSWR Input 1.25:1 1.25:1 1.35:1 1.35:1 1.35:11/1.4:1
VSWR Output 1.15:1 1.15:1 1.15:1 1.35:1/1.25:1 1.30:1/1.35:1
Insertion Loss (max) 0.6 0.6 0.3 0.2/0.5 0.40/0.6
Isolation dB (min) 22 23 18 20 19/20
Amplitude Balance (max dB) 0.2 0.2 0.2 0.2 0.2
Phase Balance (Max in Deg.) 2.0 2.0 2.0 3.0/4.0 3.0/6.0
Avg. Power in Watts (A) 30 30 30 30 30
Avg. Power in Watts (B) 20 20 10 10 10
Avg. Power in Watts (C) & 5 1 1 1
Connector Type Type SMA Female | Type SMA Female | Type SMA Female | Type SMA Female | Type SMA Female
Maximum Weight (gr) 30 30 59) 85) 20
Maximum Weight (oz) 1.1 1.1 2.0 1.2 0.7
Special Notes: A A A A A
Special Notes:
A: Average Power Rating into a load VSWR of (A) 1.2to 1, (B) 2to 1 and (C) »VSWR.
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microwave-east

an ‘B communications company

Power Dividers and Hybrids

Phase Power Dividers and Terminations (50 Ohm .
Waveguide

Isolators &
Loads)

DC
Adapters Attenuators Couplers Blocks Detectors Circulators Shifters Hybrids

SMA (F) and 2.92mm (F) 2-Way/4-Way 0.5 to 33 GHz 30 Watt (Multi-Octave)

Model 4456-2 4327C-2 4328B-2 4321C-4 4322-4
Low Frequency (GHz) 2.0 1.7 10.0 0.5 0.5
High Frequency (GHz) 18.0 26.5 33.0 2.0 2.5
Frequency Range (GHz) 2-8/8-18 1.7-2/2-18/18-26.5 10.0-33.0 0.5-2.0 0.5-2.5
VSWR Input 1.3:11/1.4:1 1.5:1/1.4:1/1.7:1 1.5:11 1.45:1 1.45:1
VSWR Output 1.25:1/1.4:1 1.5:1/1.35:1/1.5:1 1.5:1 1.30:1 1.25:1
Insertion Loss (max) 05/1.2 11/14/24 1.5 1.3 0.7
Isolation dB (min) 20/19 19/21/16 15 20 20
Amplitude Balance (max dB) 0.2/0.3 0.3 0.5 0.3 0.3
Phase Balance (Max in Deg.) 3.0/6.0 6.0/10 ?20()(1(?é1-§36g§)z; 4.0 4.0
Avg. Power in Watts (A) 30 30 30 30 30
Avg. Power in Watts (B) 10 10 10 10 10
Avg. Power in Watts (C) 1 2 1 1 1
Connector Type Type SMA Female | 2.92 mm Female 2.92 mm Female | Type SMA Female | Type SMA Female
Maximum Weight (gr) 38 50 22 80 165
Maximum Weight (oz) 1.4 1.8 0.8 2.9 5.8
Special Notes: A A A,B A A
Special Notes:
A: Average Power Rating into a load VSWR of (A) 1.2to 1, (B) 2to 1 and (C) «VSWR.
B: Custom-order basis. Minimum quantity may apply.
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Adapters Attenuators Couplers

DC
Blocks

Isolators &
Circulators

Detectors

Phase
Shifters

Power Dividers and

Hybrids

narda

microwave-east

an ‘B communications company

Terminations (50 Ohm
Loads)

SMA (F) and 2.92mm (F) 2-Way/4-Way 0.5 to 33 GHz 30 Watt (Multi-Octave)

Model 4325-4 4324-4 4326B-4 4456-4
Low Frequency (GHz) 0.8 2.0 5.0 2.0
High Frequency (GHz) 2.2 8.0 18.0 18.0
Frequency Range (GHz) 0.8-2.2 2.0-8.0 5.0-18.0 2.0-18.0
) . 1.60:1 (5-6 GHz) / 1.40:1 (2-8 GHz) /
LASLLGERTT B U 1.50:1 (6-18 GHz) 1.50:1 (8-18 GHz)
VSWR Output 1.20:1 1.35:1 1.40:1 1.40:1
. 0.5 (5-6 GHz) / 1.0 (2-8 GHz) /
Insertion Loss (max) 0.9 0.9 0.9 (6-18 GHz) 1.8 (8-18 GHz)
. . 18 (5-6 GHz) / 20 (2-8 GHz) /
Isolation dB (min) 22 18 19 (6-18 GHz) 18 (8-18 GHz)
. 0.3 (5-6 GHz) / 0.4 (2-8 GHz) /
Amplitude Balance (max dB) 0.3 0.4 0.5 (6-18 GHz) 0.8 (8-18 GHz)
. 3.0 (5-6 GHz) / 6.0 (2-8 GHz) /
Phase Balance (Max in Deg.) 3.0 4.0 6.0 (6-18 GHz) 10 (8-18 GHz)
. 30 (2-8 GHz) /
Avg. Power in Watts (A) 30 30 30 30 (8-18 GHz)
. 10 (2-8 GHz) /
Avg. Power in Watts (B) 10 10 10 10 (8-18 GHz)
. 1(2-8 GHz) /
Avg. Power in Watts (C) 1 1 1 1(8-18 GHz)
Connector Type Type SMA Female Type SMA Female Type SMA Female Type SMA Female
Maximum Weight (gr) 80 120 60 120
Maximum Weight (oz) 29 4.3 2.2 4.3
Special Notes: A A A A
Special Notes:
A: Average Power Rating into a load VSWR of (A) 1.2to 1, (B) 2 to 1 and (C) «VSWR.
B: Custom-order basis. Minimum quantity may apply.
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Power DiViderS a nd HYbrids an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
AREIPRER RBIETS (o Blocks BRI Circulators Shifters Hybrids Loads)

Waveguide

SMA (F) and 2.92mm (F) 2-Way/4-Way 0.5 to 33 GHz 30 Watt (Multi-Octave)

G

__________ e —_—————
P 0 | | 7\
o T . N
. 1 | )
UG — S .' N

B E 'P\M s
A Tc -

Type SMA Female Connector
Mates Without Interference
Per MIL-C-39012 (TYP)

Outline Drawings For Models : 4321B-2, 4325-2, 4322-2, 4324-2, 4326B-2, 4456-2

4321B-2

in. 1.20 1.34 0.34 0.60 0.10 0.38 0.10 1.15 0.67 0.19 0.11

mm 30.48 34.04 8.64 15.24 2.54 9.65 2.54 29.21 17.02 4.83 2.79
4325-2

in. 1.20 1.04 0.34 0.60 0.10 0.38 0.10 0.50 0.67 0.19 0.11

mm 30.48 26.42 8.64 15.24 2.54 9.65 2.54 12.70 17.02 4.83 2.79
4322-2

in. 1.56 1.70 0.38 0.78 0.10 0.38 0.60 0.50 0.85 0.19 0.11

mm 39.62 43.18 9.65 19.81 2.54 9.65 15.24 12.70 21.59 4.83 2.79
4324-2

in. 1.69 1.00 0.38 0.84 0.09 0.38 0.25 0.50 0.50 0.19 0.11

mm 42.93 25.40 9.65 21.34 2.29 9.65 6.35 12.70 12.70 4.83 2.79
4326B-2

in. 0.75 1.00 0.38 0.38 0.09 0.38 0.25 0.50 0.50 0.19 0.11

mm 19.05 25.40 9.65 9.65 2.29 9.65 6.35 12.70 12.70 4.83 2.79
4456-2

in. 1.75 1.00 0.38 0.88 0.15 0.38 0.25 0.50 0.50 0.19 0.15

mm 44.45 25.40 9.65 22.35 3.81 9.65 6.35 12.70 12.70 4.83 3.81
Notes:

Dimensions are nominal and for reference only. Add .020 for sealant build up per surface. Contact the factory for detailed specifications and
outline drawing.
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Power DiViders a nd HYbrids an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

Adapters Attenuators Couplers e Detectors Waveguide

Blocks Circulators Shifters Hybrids Loads)

SMA (F) and 2.92mm (F) 2-Way/4-Way 0.5 to 33 GHz 30 Watt (Multi-Octave)

K : *63* i H ,:
i I :
B A | :
i
! my i j:
|
+F e A Type 2.92 mm Female
E \M Connector, 3 Places
| S———
A G

4327C-2
in. 2.00 1.00 0.38 1.00 0.15 0.38 0.25 0.50 0.50 0.19 0.15
mm 50.80 25.40 9.65 25.40 3.81 9.65 6.35 12.70 12.70 4.83 3.81
4328B-2
in. 0.75 1.00 0.38 0.38 0.10 0.38 0.25 0.50 0.50 0.19 0.11
mm 19.05 25.40 9.65 9.65 2.54 9.65 6.35 12.70 12.70 4.83 2.79
Notes:

Dimensions are nominal and for reference only. Add .020 for sealant build up per surface. Contact the factory for detailed specifications and
outline drawing.
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Power DiViders a nd HYbrids an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
AREIPRER RBIETS (o Blocks BRI Circulators Shifters Hybrids Loads)

SMA (F) and 2.92mm (F) 2-Way/4-Way 0.5 to 33 GHz 30 Watt (Multi-Octave)

Waveguide

N Type SMA
Female Connector
Mates Without
Interference
Per MIL-C-39012

F il (TYP) ks |
E M L
t i A

©1© N

—— e ———

Units A B (03 E F G H 1 K L M
4321C-4
in. 2.1 1.077 0.38 1.06 0.10 0.38 0.50 0.5. 1.67 0.19 0.11
mm 53.59 27.356 9.65 26.92 2.54 9.65 12.70 12.70 42.42 4.83 2.79
4325-4
in. 211 1.077 .38 1.06 0.10 0.41 0.44 0.50 1.17 0.19 0.11
mm 53.59 27.356 9.65 26.92 2.54 10.41 11.18 12.70 29.72 4.83 2.79
4324-4 , 4456-4
in. 3.45 1.94 0.38 1.72 0.13 0.38 0.22 0.50 0.97 0.19 0.15
mm 87.63 49.28 9.65 43.69 3.30 9.65 5.59 12.70 24.64 4.83 3.81
4326B-4
in. 1.42 1.94 0.38 0.71 0.13 0.38 0.22 0.50 0.97 0.19 0.15
mm 36.07 49.28 9.65 18.03 3.30 9.65 5.59 12.70 24.64 4.83 3.81
Notes:

Dimensions are nominal and for reference only. Add .020 for sealant build up per surface. Contact the factory for detailed specifications and
outline drawing.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

Adapters Attenuators Couplers e Detectors

Blocks Circulators Shifters Hybrids Loads) ENESIEE)

SMA (F) and 2.92mm (F) 2-Way/4-Way 0.5 to 33 GHz 30 Watt (Multi-Octave)

il v Ty Type SMA Female Connector
E| D Mates Without Interference
A Per MIL-C-39012 (TYP)

Outline Drawings For Models : 4322-4

4322-4
in. BI05 3.00 0.38 2.76 0.15 0.12 0.38 0.55 0.70 1.50 0.19 0.13
mm 77.47 76.20 9.65 70.10 3.81 3.05 9.65 13.97 17.78 38.10 4.83 3.30
Notes:

Dimensions are nominal and for reference only. Add .020 for sealant build up per surface. Contact the factory for detailed specifications and
outline drawing.
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Isolators & Phase Power Dividers and Terminations (50 Ohm .
Waveguide

DC
AREIPRER RBIETS (o Blocks BRI Circulators Shifters Hybrids Loads)

SMA (F) and 2.92mm (F) 2-Way 0.5 to 26.5 GHz 30 Watt (Octave Band)

Features
- = Operation to 26.5 GHz
,ﬁ—a = = Excellent Phase and Amplitude Tracking
A — = High Isolation Between Output Ports
= Small Size
- o = Operational Temperature Range: -55°C to
+85°C
* Designed for MIL Environments
| g - e‘ Models
: = 4311B-2, 4312B-2, 4313B-2, 4314B-2, 4315-2,
4316-2, 4317C-2
Model 4311B-2 4312B-2 4313B-2 4314B-2
Low Frequency (GHz) 0.5 1.0 2.0 4.0
High Frequency (GHz) 1.0 2.0 4.0 8.0
VSWR Input (max) 1.25:1 1.25:1 1.30:1 1.35:1
VSWR Output (max) 1.15:1 1.15:1 1.20:1 1.25:1
Insertion Loss (max) 0.4 0.35 0.45 0.6
Isolation dB (min) 22 20 20 20
Amplitude Balance (max dB) 0.2 0.2 0.2 0.2
Phase Balance (Max in Deg.) 2.0 2.0 2.0 2.0
Avg. Power in Watts (A) 30 30 30 30
Avg. Power in Watts (B) 20 20 20 20
Avg. Power in Watts (C) 3 3 3 3
Connector Type Type SMA Female Type SMA Female Type SMA Female Type SMA Female
Maximum Weight (gr) 30 23 20 20
Maximum Weight (oz) 1.1 0.9 0.8 0.8
Special Notes: A A,B A,B A,B
Special Notes:
A: Average Power Rating into a load VSWR of (A) 1.2to 1, (B) 2 to 1 and (C) «VSWR.
B: Connectors: All models provided with SMA (Female) connectors except Model 4317C-2 which uses a 2.92 mm (Female) connector.
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Power Dividers and Hybrids
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Isolators & Phase Power Dividers and Terminations (50 Ohm

Adapters Attenuators Couplers Detectors

Blocks Circulators Shifters Hybrids Loads) UEREgTls

SMA (F) and 2.92mm (F) 2-Way 0.5 to 26.5 GHz 30 Watt (Octave Band)

Low Frequency (GHz) 8.0 12.0 18.0

High Frequency (GHz) 12.4 18.0 26.5
VSWR Input (max) 1.35:1 1.40:1 2.00:1
VSWR Output (max) 1.30:1 1.35:1 2.00:1
Insertion Loss (max) 0.5 0.7 1.0
Isolation dB (min) 20 19 15
Amplitude Balance (max dB) 0.2 0.3 0.5
Phase Balance (Max in Deg.) 3.0 6.0 12.0
Avg. Power in Watts (A) 30 30 30
Avg. Power in Watts (B) 10 10 10
Avg. Power in Watts (C) 1 1 1
Connector Type Type SMA Female Type SMA Female 2.92 mm Female
Maximum Weight (gr) 20 20 22
Maximum Weight (oz) 0.8 0.8 0.8
Special Notes: A,B A,B A,B
Special Notes:
A: Average Power Rating into a load VSWR of (A) 1.2to 1, (B) 2to 1 and (C) *VSWR.
B: Connectors: All models provided with SMA (Female) connectors except Model 4317C-2 which uses a 2.92 mm (Female) connector.
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Isolators & Phase Power Dividers and Terminations (50 Ohm .
Waveguide

DC
AREIPRER RBIETS (o Blocks BRI Circulators Shifters Hybrids Loads)

SMA (F) and 2.92mm (F) 2-Way 0.5 to 26.5 GHz 30 Watt (Octave Band)

G
Ko L . H :/f}f%i
B ' | i%y:
. 1 I o\
A — LS ' N2
1w / e
A C

Type SMA Female Connector
Mates Without Interference
Per MIL-STD-348*

*Model 4317C-2 uses 2.92mm Female Connectors

Outline Drawings For Models : 4311B-2, 4312B-2, 4313B-2, 4314B-2, 4315-2, 4316-2, 4317C-2

4311B-2

in. 1.20 1.34 0.38 0.60 0.10 0.38 0.35 0.50 0.67 0.19 0.11

mm 30.48 34.04 9.65 15.24 2.54 9.65 8.89 12.70 17.02 4.83 2.79
4312B-2

in. 0.88 1.26 0.38 0.44 0.10 0.38 0.38 0.50 0.63 0.50 0.10

mm 22.35 32.00 9.65 11.18 2.54 9.65 9.65 12.70 16.00 12.70 2.54

4313B-2, 4314B-2

in. 0.88 1.01 0.38 0.44 0.10 0.38 0.25 0.50 0.55 0.19 0.10

mm 22.35 25.65 9.65 11.18 2.54 9.65 6.35 12.70 13.97 4.83 2.54
4315-2

in. 0.75 1.00 0.38 0.38 0.10 0.38 0.25 0.50 050 0.19 0.10

mm 19.05 25.40 9.65 9.65 2.54 9.65 6.35 12.70 1270.000 4.83 2.54
4316-2

in. 0.75 1.00 0.38 0.38 0.10 0.38 0.25 0.50 0.50 0.19 0.10

mm 19.05 25.40 9.65 9.65 2.54 9.65 6.35 12.70 12.70 4.83 2.54
4317C-2

in. 0.60 1.00 0.38 0.30 0.10 .0.38 0.25 0.50 0.50 0.19 0.10

mm 15.24 25.40 9.65 7.62 2.54 0.0000 6.35 12.70 12.70 4.83 2.54
Notes:

Dimensions are nominal and for reference only. Add .020 for sealant build up per surface. Contact the factory for detailed specifications and
outline drawing.
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an ‘B communications company

Terminations (50 Ohm Waveguide

Hybrids

Loads)

SMA (F) and 2.92mm (F) 4-Way 0.5 to 26.5 GHz 30 Watt (Octave Band)

Features

= Operation to 26.5 GHz

= Excellent Phase and Amplitude Tracking

* High Isolation Between Output Ports

= Small Size

= Operational Temperature Range: -55°C to
+85°C

* Designed for MIL Environments

Models

* 4311C-4, 4312C-4, 4313C-4, 4314B-4, 43154,
4316-4

Model 4311C-4 4312C-4 4313C-4
Low Frequency (GHz) 0.5 1.0 2.0
High Frequency (GHz) 1.0 2.0 4.0
VSWR Input (max) 1.45:1 1.40:1 1.35:1
VSWR Output (max) 1.30:1 1.25:1 1.35:1
Insertion Loss (max) 0.9 0.8 0.6
Isolation dB (min) 22 20 20
Amplitude Balance (max dB) 0.3 0.3 0.3
Phase Balance (Max in Deg.) 3.0 3.0 3.0
Avg. Power in Watts (A) 30 30 30
Avg. Power in Watts (B) 10 10 10
Avg. Power in Watts (C) 1 3 1
Connector Type Type SMA Female Type SMA Female Type SMA Female
Maximum Weight (gr) 80 56 56
Maximum Weight (oz) 2.9 2.0 2.0
Special Notes: A A A
Special Notes:
A: Average Power Rating into a load VSWR of (A) 1.2to 1, (B) 2to 1 and (C) »VSWR.
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Isolators & Phase Power Dividers and Terminations (50 Ohm .
Waveguide

DC
AREIPRER RBIETS (o Blocks BRI Circulators Shifters Hybrids Loads)

SMA (F) and 2.92mm (F) 4-Way 0.5 to 26.5 GHz 30 Watt (Octave Band)

ode 4 4B -4

Low Frequency (GHz) 4.0 8.0 12.0
High Frequency (GHz) 8.0 12.4 18.0
VSWR Input (max) 1.45:1 1.45:1 1.5:1
VSWR Output (max) 1.35:1 1.35:1 1.4:1
Insertion Loss (max) 0.5 0.8 1.5
Isolation dB (min) 20 18 18
Amplitude Balance (max dB) 0.3 0.4 0.5
Phase Balance (Max in Deg.) 3.0 4.0 6.0
Avg. Power in Watts (A) 30 30 30
Avg. Power in Watts (B) 20 10 10
Avg. Power in Watts (C) S 1 1
Connector Type 2.92 mm Female Type SMA Female Type SMA Female
Maximum Weight (gr) 75 2.2 60
Maximum Weight (oz) 2.7 60 2.2
Special Notes: A A A
Special Notes:
A: Average Power Rating into a load VSWR of (A) 1.2to 1, (B) 2to 1 and (C) *VSWR.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

Adapters Attenuators Couplers e Detectors

Blocks Circulators Shifters Hybrids Loads) UEREgTls

SMA (F) and 2.92mm (F) 4-Way 0.5 to 26.5 GHz 30 Watt (Octave Band)

e i |
1 1
1
INEA:
o)
: Q‘Ei:
B : | :
{Z5\ 1
1 1
1% dll
I 1
1 1
1 1
:_ 1
IF ' i i
! 7 N 7 . ‘ 1 \Type SMA Female Connector 'ti"’[
E M - L
L | Mates Without Interference
A Per MIL-STD-348 C

Outline Drawings For Models : 4311C-4, 4312C-4, 4313C-4, 4314B-4, 4315-4, 4316-4

4311C-4
in. 2.1 2.34 0.38 1.06 0.10 0.38 0.42 0.50 1.17 0.19 0.10
mm 53.59 59.44 9.65 26.92 2.54 9.65 10.67 12.70 29.72 4.83 2.54
4312C-4
in. 1.44 2.26 0.38 0.72 0.10 0.38 0.38 0.50 1.13 0.19 0.10
mm 36.58 57.40 9.65 18.29 2.54 9.65 9.65 12.7 28.70 4.83 2.54
4313C-4
in. 1.44 2.26 0.38 0.72 0.10 0.38 0.38 0.19 1.13 0.19 0.10
mm 36.58 57.40 9.65 18.29 2.54 9.65 9.65 4.83 28.70 4.83 2.54
4314B-4
in. 1.50 2.26 0.38 0.75 0.10 0.38 0.38 0.50 1.13 0.19 0.10
mm 38.10 57.40 9.65 19.05 2.54 9.65 9.65 12.7 28.70 4.83 2.54
4315-4 ,4316-4
in. 1.42 1.94 0.38 0.71 0.126 0.38 0.22 0.50 0.97 0.19 0.15
mm 36.07 49.28 9.65 18.03 3.200 9.65 5.59 12.7 24.64 4.83 3.81
Notes:

Dimensions are nominal and for reference only. Add .020 for sealant build up per surface. Contact the factory
for detailed specifications and outline drawing. All mounting holes are thru unless otherwise specified.

435 Moreland Road = Haup I?auge New York 11788
226 TEL: (631) 231-1700 = FAX: (631) 231-1711
www.nardamicrowave.com = EMAIL: nardaeast@L 3com.com



narda

microwave-east
Power DiViderS and Hybl"idS an ‘Bcommunications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

Adapters Attenuators Couplers e Detectors Waveguide

Blocks Circulators Shifters Hybrids Loads)

Type N (F) 2-Way 2 to 18 GHz 30 Watt (Multi-Octave)

Features
* Precision, Multi-Octave Units Cover 2-8 GHz
) and 6-18 GHz
naf‘ﬂueﬂ 2l = Excellent Phase and Amplitude Tracking

Fowf?_, C”BJ

= Low Input VSWR
* High Isolation Between Output Ports
* Designed for MIL Environments

Models
= 3324-2, 3326B-2, 3456B-2

Model 3326B-2 3456B-2
Low Frequency (GHz) 2.0 6.0 2.0
High Frequency (GHz) 8.0 18.0 18.0
Band Segment (in GHz) 2-4 GHz / 4-8 GHz 6-12.4/12.4-18 2-8/8-18
VSWR Input (max) 1.35:1 1.60:1/1.50:1 1.50:1
VSWR Output 1.25:1 1.50:1 1.40:1
Insertion Loss dB (max) 0.7 0.6/1.10 0.7/1.40
Isolation dB (min) 20 20/17 20/19
Amplitude Balance (max dB) 0.20/0.30 0.20/0.30 0.3/0.5
Phase Balance (Max in Deg.) 3/4 3.4/3.6 6,9
Avg. Power (W) Max Load VSWR 1.2 30 30 30
Avg. Power (W) Max Load VSWR 2.0 10 10 10
Maximum Weight (oz) 5.0 4.8 71
Maximum Weight (gr) 140 135 200
Special Notes: A A,B A
Special Notes:
A: Connector: Type N Female all ports.
B: Custom order basis. Minimum quantity may apply.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

Adapters Attenuators Couplers e Detectors

Blocks Circulators Shifters Hybrids Loads) UEREgTls

Type N (F) 2-Way 2 to 18 GHz 30 Watt (Multi-Octave)

Pty

Ik: |

()

1 Bl |

I |

[ . |

I‘_;- -'ﬁl

‘% !

\ ===
F E M Type N Female Connector Er J

Mates Without Interference C
A Per MIL-STD-348

Outline Drawings For Models : 3324-2, 3326B-2

3324-2
in. 1.70 2.00 0.52 0.84 0.13 1.26 0.45 1.10 1.00 0.26 0.14
mm 43.18 50.80 13.21 21.34 3.30 32.00 11.43 27.94 25.40 6.60 3.56
3326B-2
in. 1.00 2.00 0.52 0.50 0.13 1.26 0.45 1.10 1.00 0.26 0.14
mm 25.40 50.80 13.21 12.70 3.30 32.00 11.43 27.94 25.40 6.60 3.56
Notes:

Dimensions are nominal and for reference only. Add .020 for sealant build up per surface. Contact the factory for detailed specifications and
outline drawing. All mounting holes are thru unless otherwise specified.

I |
I 1
W
B
[l
. : i
} N —r=
F E M Type N Female Connector
Mates Without Interference ™ ¢
A Per MIL-C-39012
Outline Drawings For Models : 3456B-2
Units A B Cc E F G H K L M (Dia.)
3456B-2
in. 2.11 1.25 0.58 1.07 0.14 1.56 1.63 0.63 0.29 0.15
mm 53.59 31.75 14.73 27.18 3.56 39.62 41.40 16.00 7.37 3.81
Notes:

Dimensions are nominal and for reference only. Add .020 for sealant build up per surface. Contact the factory for detailed specifications and
outline drawing. All mounting holes are thru unless otherwise specified.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

Adapters Attenuators Couplers e Detectors

Blocks Circulators Shifters Hybrids Loads) UL

Type N (F) 4-Way 2 to 18 GHz 30 Watt (Multi-Octave)

Features

= Precision, Multi-Octave Units Cover 2-8 GHz
Roadt, and 6-18 GHz
nwgl’guew L) = Excellent Phase and Amplitude Tracking
= Low Input VSWR
o i = * High Isolation Between Output Ports
- = Designed for MIL Environments
Models

= 3324-4, 3326B-4

Model 3324-4 3326B-4
Low Frequency (GHz) 2.0 6.0
High Frequency (GHz) 8.0 18.0
VSWR Input (max) 1.45:1 1.50:1
VSWR Output 1.35:1 1.50:1
Insertion Loss dB (max) 0.9 2.0
Isolation dB (min) 18 18
Amplitude Balance (max dB) 0.4 0.5
Phase Balance (Max in Deg.) 7 7
Avg. Power (W) Max Load VSWR 1.2 30 30
Avg. Power (W) Max Load VSWR 2.0 10 10
Maximum Weight (o0z) 9.7 8.9
Maximum Weight (gr) 275 250
Special Notes: A A,B
Special Notes:
A: Connector: Type N Female all ports.
B: Custom order basis. Minimum quantity may apply.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
AREIPRER RBIETS (o Blocks BRI Circulators Shifters Hybrids Loads)

Type N (F) 4-Way 2 to 18 GHz 30 Watt (Multi-Octave)

Waveguide

i e e e ] o e

; Type N Female Connector -
Mates Without Interference L
Per MIL-STD-348 ¢

33244
in. 3.44 4.30 0.52 1.72 0.19 1.23 0.50 1.10 2.16 0.26 0.14
mm 87.38 109.22 13.21 43.69 4.83 31.24 12.70 27.9 54.86 6.60 3.56
3326B-4
in. 1.42 4.31 0.52 0.71 0.19 1.23 0.51 1.10 2.16 0.26 0.14
mm 36.07 109.47 13.21 18.03 4.83 31.24 12.95 27.94 5888 5.1 3.56
Notes:

Dimensions are nominal and for reference only. Add .020 for sealant build up per surface. Contact the factory
for detailed specifications and outline drawing.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

Adapters Attenuators Couplers e Detectors

Blocks Circulators Shifters Hybrids Loads) UL

SMA (F) 2-Way/4-Way/8-Way 0.5 to 18 GHz 30 Watt (Ultra-Broadband)

Features

= Low Input VSWR
* High Isolation Between Output Ports
= Special Narrow Band Versions Available for

—— T Communications Requirements
awa PCMER G = Temperature Range: -54° to +85°C
sty X (Operational at 105°C)
= Designed for MIL Environments
Models

» 4426-2, 4426-4, 4426-8

ode 4426 4426-4 4426-8

Low Frequency (GHz) 0.5 0.5 0.5
High Frequency (GHz) 18.0 18.0 18.0
VSWR Input (max) 1.50:1 1.60:1 1.70:1
VSWR Output (max) 1.45:1 1.45:1 1.50:1
Insertion Loss dB (.5-8 GHz) 0.8 1.8 3.5
Insertion Loss dB (8-18 GHz) 1.7 3.8 6.5
Isolation dB (min) 19 16 -
Isolation dB (min) 0.5-2.0 GHz - - 14
Isolation dB (min) 2.0-18 GHz - - 18
Amplitude Balance dB (.5-8 GHz) 0.3 0.5 0.8
Amplitude Balance dB (8-18 GHz) 0.6 1.2 1.4
Phase Bal. in Deg (Max) .5-8 4.0 8.0 10.0
Phase Bal. in Deg. (Max) 8-18 8.0 14.0 18.0
Avg. Power (W) Max Load VSWR 1.2 GHz 30 30 30
Avg. Power (W) Max Load VSWR 2.0 GHz 10 10 10
Avg. Power (W) Max Load VSWR Infinite 1 1 1
Maximum Weight (oz) 6.4 20 38
Weight (max) in kg 0.18 .57 1.1
Special Notes: A A A
Special Notes:
A: See Model 4436 Series for commercial grade and broadband power dividers.
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Adapters Attenuators Couplers DC Detectors Isolators & Phase Power Dividers and Terminations (50 Ohm

Blocks Circulators Shifters Hybrids Loads) UEREgTls

SMA (F) 2-Way/4-Way/8-Way 0.5 to 18 GHz 30 Watt (Ultra-Broadband)

_______________________________ G

_|m|'_H

_ﬂm'_
1

| SMA Female
E | D Connector

R

i o

Outline Drawings For Models : 4426-2

4426-2
in. 5.88 1.00 0.52 3.50 1.187 0.125 0.375 0.25 0.50 0.50 0.26 0.14
mm 149.35 25.40 13.21 88.90 30.150 3.175 9.525 6.35 12.70 12.70 6.60 3.56
Notes:

Dimensions are nominal and for reference only. Allow .020 for sealant build up per surface. Contact the factory for detailed specifications and
outline drawing.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

Adapters Attenuators Couplers e Detectors

Blocks Circulators Shifters Hybrids Loads) UEREgTls

SMA (F) 2-Way/4-Way/8-Way 0.5 to 18 GHz 30 Watt (Ultra-Broadband)
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1
1
1
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i :>/I
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n= o)
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- o)
: N
L \ |::___'
SMA Female L
Connector c

4426-4
in. 6.24 2.95 0.52 BN5) 1.37 0.13 0.38 0.25 0.50 1.48 0.26 0.14
mm 158.50 74.93 13.21 95.25 34.80 3.30 9.65 6.35 12.70 37.59 6.60 3.56
Notes:

Dimensions are nominal and for reference only. Allow .020 for sealant build up per surface. Contact the factory for detailed specifications and
outline drawing.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
PR MEERIERES COURIEIS  roa.  PEEEEE e Shifters Hybrids Loads)

Waveguide

SMA (F) 2-Way/4-Way/8-Way 0.5 to 18 GHz 30 Watt (Ultra-Broadband)

E D SMA Female
| Connector

Outline Drawings For Models : 4426-8

4426-8
in. 6.38 6.00 0.52 4.00 1.19 0.13 0.38 0.13 0.50 1.67 3.00 0.26 0.14
mm 162.05 152.40 13.21 101.60 30.23 3.30 9.65 | 3.30 12.70 42.42 76.20 6.60 3.56
Notes:

Dimensions are nominal and for reference only. Allow .020 for sealant build up per surface. Contact the factory for detailed specifications and
outline drawing.
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microwave-east

an ‘B communications company

Power Dividers and
Hybrids

Terminations (50 Ohm
Loads)

SMA (F) 2-Way/4-Way/8-Way 0.5 to 6 GHz 30 Watt (Ultra-Broadband)

narda

FSCM
8 WAV FOWER DIVIDER
18.0 GHz
“DDEL 4426-8

SERNO 114

Features

Low Input VSWR

High Isolation Between Output Ports
Special Narrow Band Versions Available for
Communications Requirements
Temperature Range: -54° to +85°C

(Operational at 105°C)

* Designed for MIL Environments

Models

= 4226LB-2, 4226LB-4, 4226LB-8

Model 42261 B-2 42261LB-4 4226LB-8
Low Frequency (GHz) 0.5 0.5 0.5
High Frequency (GHz) 6.0 6.0 6.0
VSWR Input (max) 1.50:1 1.60:1 1.70:1
VSWR Output (max) 1.40:1 1.45:1 1.50:1
Insertion Loss dB (.5-6 GHz) 0.9 1. 3.5
Isolation dB (min) 19 16 14
Amplitude Balance dB (.5-6 GHz) 0.3 0.5 0.8
Phase Bal. (max) in Deg (.5-6 GHz) 4.0 8.0 10.0
Avg. Power (W) Max Load VSWR 1.2 GHz 30 30 30
Avg. Power (W) Max Load VSWR 2.0 GHz 10 10 10
Avg. Power (W) Max Load VSWR Infinite 1 1 1
Maximum Weight (oz) 38 38 38
Weight (max) in kg 0.18 .55 1.1
Special Notes: A A A
Special Notes:
A: For commercial-grade broadband power dividers see model numbers 4436-2, 4436-3, 4436-4, and 4436-8

Waveguide

435 Moreland Road = Haup IPauge New York 11788
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Isolators & Phase Power Dividers and Terminations (50 Ohm

Adapters Attenuators Couplers e Detectors

Blocks Circulators Shifters Hybrids Loads) UEREgTls

SMA (F) 2-Way/4-Way/8-Way 0.5 to 6 GHz 30 Watt (Ultra-Broadband)

_______________________________ G

_mﬂ'-H
i

_.I'ml'_
1

SMA Female
E D Connector

R J—

o S B ek i

Outline Drawings For Models : 4226LB-2

4226LB-2
in. 5.88 1.00 0.52 3.50 1.187 0.125 0.375 0.25 0.50 0.50 0.26 0.14
mm 149.35 25.40 13.21 88.90 30.150 3.175 9.525 6.35 12.70 12.70 6.60 3.56
Notes:

Dimensions are nominal and for reference only. Allow .020 for sealant build up per surface. Contact the factory
for detailed specifications and outline drawing.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

Adapters Attenuators Couplers e Detectors

Blocks Circulators Shifters Hybrids Loads) UEREgTls

SMA (F) 2-Way/4-Way/8-Way 0.5 to 6 GHz 30 Watt (Ultra-Broadband)
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L \ |::___'
SMA Female L
Connector c

4226LB-4
in. 6.24 2.95 0.52 BN5) 1.37 0.13 0.38 0.25 0.50 1.48 0.26 0.14
mm 158.50 74.93 13.21 95.25 34.80 3.30 9.65 6.35 12.70 37.59 6.60 3.56
Notes:

Dimensions are nominal and for reference only. Allow .020 for sealant build up per surface. Contact the factory for detailed specifications and
outline drawing.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
PR MEERIERES COURIEIS  roa.  PEEEEE e Shifters Hybrids Loads)

Waveguide

SMA (F) 2-Way/4-Way/8-Way 0.5 to 6 GHz 30 Watt (Ultra-Broadband)

E D SMA Female
| Connector

Outline Drawings For Models : 4226LB-8

4226LB-8
in. 6.38 6.00 0.52 4.00 1.19 0.13 0.38 0.13 0.50 1.67 3.00 0.26 0.14
mm 162.05 152.40 13.21 101.60 30.23 3.30 9.65 | 3.30 12.70 42.42 76.20 6.60 3.56
Notes:

Dimensions are nominal and for reference only. Allow .020 for sealant build up per surface. Contact the factory for detailed specifications and
outline drawing.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
AREIFER RBIEIETS (oo Blocks LRI Circulators Shifters Hybrids Loads)

Waveguide

SMA (F) 2/3/4/8 Way 0.5 GHz to 8 GHz 0.5 Watt (Broadband, Commercial)

m e

= Features
narda

FCM 998 = 0°C to +70°C Operation

o Microstrip Construction

Humidity 95% Non-Condensing

Suitable for Commercial Applications

£ . * Perform to 0.5 GHz with Minor Degredation
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< - Models
. * = o ®
=g = 4436-2, 4436-3, 4436-4, 4436-8
Model 4436-2 4436-3 4436-4 4436-8
0.5-0.7 0.5-0.7 0.5-0.7 0.5-0.7
Frequency Range (GHz) 0.7-6.0 0.7-6.0 0.7-6.0 0.7-6.0
6.0-8.0 6.0-8.0 6.0-8.0 6.0-8.0
1.8:1 2.0:1 2.5:1 2.6:1
VSWR Input (max) 1.35:1 1.65:1 1.6:1 1.75:1
1.5:1 2.0:1 1.8:1 2.25:1
1.5:1 1.6:1 1.5:1 1.75:1
VSWR Output (max) 1.25:1 1.5:1 1.4:1 1.5:1
1.35:1 1.5:1 1.5:1 1.85:1
1.3 .75 1.5 2.0
Insertion Loss dB (max) 1.0 1.5 3.0 5.0
1.5 2.2 4.5 8.0
12 12 12 12
Isolation dB (min) 20 17 17 17
18 15 15 15
10 12 10 15
Phase Balance (Max in Deg.) 6 10 8 13
10 12 10 16
Power Input (Watts) 0.5 0.5 0.5 0.5
Peak Power (kW) 1.5 1.5 1.5 1.5
Maximum Weight (oz) 3.9 4.8 10.2 229
Maximum Weight (gr) 110 135 290 650
Special Notes: A,B,C A,B,C A,B,C A,B,C
Special Notes:
A: Insertion Loss is in addition to the theoretical (ideal) split loss.
B: All ports are terminated in 50 ohms when not in use.
C: Insertion Loss is measured as a composite average of all three outputs.
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Power Dividers and Hybrids

Terminations (50 Ohm Waveaquide
Hybrids ) 9

Isolators & Phase Power Dividers and

Adapters Attenuators Couplers Blocks Detectors Circulators Shifters

SMA (F) 2/3/4/8 Way 0.5 GHz to 8 GHz 0.5 Watt (Broadband, Commercial)

® -0 @® @® l
| .
i;:—-@— D— ® ) O ®| swa r

> o~

Female
E D Connector
C

Outline Drawings For Models : 4436-2

4436-2
in. 5.0 1.50 0.50 2.95 0.65 0.13 0.28 0.50 0.50 0.75 0.22 0.14
mm 127.0 38.10 12.70 74.93 16.51 3.30 7.11 12.70 12.70 19.05 5.59 3.56
Notes:

Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline drawing.

| [® o ® ® E
K | B
oo @ ® (
} ~ E J‘ ) J'\M Ey:alet 'T"
A onnector c

4436-3

0.38 0.50 0.75 0.22 0.14

in. 5.00 1.75 0.44 3.45 0.65 0.38 0.28
19.05 5159 3.56

11.18 87.63 16.51 9.65 7.11 9.65 12.70
Notes:
Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline drawing

mm 127.00 44.45
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
AREIPRER RBIETS (o Blocks BRI Circulators Shifters Hybrids Loads)

Waveguide

SMA (F) 2/3/4/8 Way 0.5 GHz to 8 GHz 0.5 Watt (Broadband, Commercial)
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K @ |
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o
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s
A

———

&
O
®
®

E D Female
Connector

Outline Drawings For Models : 4436-4

4436-4
in. 5.00 4.00 0.44 3.00 1.00 0.12 0.28 0.50 1.00 2.00 0.22 0.14
mm 127.00 101.60 11.18 76.20 25.40 3.05 7.11 12.70 25.40 50.80 5.59 3.56
Notes:

Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline drawing.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
AREIPRER RBIETS (o Blocks BRI Circulators Shifters Hybrids Loads)

Waveguide

SMA (F) 2/3/4/8 Way 0.5 GHz to 8 GHz 0.5 Watt (Broadband, Commercial)
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j E ' D ' Connector c

4436-8
in. 5.50 8.00 0.44 2.50 1.50 0.12 0.28 0.50 1.00 4.00 0.22 0.14
mm 139.70 203.20 11.18 63.50 38.10 3.05 | 711 12.70 25.40 101.60 5.59 3.56
Notes:

Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline drawing.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
AREIPRER RBIETS (o Blocks BRI Circulators Shifters Hybrids Loads)

SMA (F), Type N - 2-Way 6 to 18 GHz (High Power)

Waveguide

Features
= 75 W CW Capability into Severe Mismatch
= 75 W CW Capability at Elevated Ambient
Temperatures of 85° C
= Small, 0.7 sq. in. Package
= Flight Qualified, MIL Environment Qualified
Versions
Models

= 4306-2, 3306-2

ode 4306 06

Low Frequency (GHz) 6.0 6.0
High Frequency (GHz) 18.0 18.0
LECTEI LG e 10.68((16496-114590%122) 11.'52((16(;-1108%122))
Isolation dB (min) 17 15
VSWR Input 1.75:1 1.8:1
VSWR Output 1.65:1 1.7:1
Amplitude Balance (max dB) +/-0.2 0.5
Phase Balance (Max in Deg.) 10 12
Average Power (W) 75* 100*
Connector SMA Type N
Maximum Weight (oz) 1.5 13
Maximum Weight (gr) 43 369
Special Notes: A A
Special Notes:
A: *Power Rating into 2 to 1 VSWR load.
Power Rating is based upon maximum case temperature of the power divider not exceeding 85°C.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
AREIPRER RBIETS (o Blocks BRI Circulators Shifters Hybrids Loads)

SMA (F), Type N - 2-Way 6 to 18 GHz (High Power)

Waveguide

1 ~SMA
= Female
T I™M  Connector
|
1

X —
I

®

W@

~

~ Mounting
Surface

fe—mm

[,
m |
-

|
|
>M
I
I
|
|
%

4306-2
in. 0.75 0.90 0.40 0.11 0.39 0.25 0.30 0.38 0.17 0.10
mm 19.05 22.86 10.16 2.79 9.91 6.35 7.62 9.65 4.32 2.54
Notes:

Dimensions are nominal and for reference only. Allow .020 for sealant buid up per surface. Contact the factory
for detailed specifications and outline drawing.

B
1

K :- I
- a |
R e |
: Type N : > i

! 1

H Female ! |

L Connector IE____f_'__J

T e

Units A B C D E F K L M (Dia.)
3306-2
in. 1.25 1.50 0.88 0.50 0.375 0.72 0.88 0.37 0.25
mm 31.75 38.10 22.35 12.70 9.525 18.29 22.35 9.40 6.35
Notes:

Dimensions are nominal and for reference only. Add .020 for sealant build up per surface. Contact the factory
for detailed specifications and outline drawing.
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Adapters Attenuators Couplers DC Isolators & Phase Power Dividers and Terminations (50 Ohm

Blocks BRI Circulators Shifters Hybrids Loads)

90-Degree 0.25 to 16 GHz (Mini Hybrids)

Waveguide

Features

= Complete Frequency Range - 250 MHz to 16
GHz

» Smallest Units Available

» |solation to 30 dB (min) for L Band

» Rigid Construction Resists Shock and
Vibration

= Operational to 105°C without Degradation
(125°C storage)

* Designed for MIL Environments

Models
= 4030C, 4031C, 4032C, 4033C, 4034C, 4065

Low Frequency (GHz) 0.25 0.5 1.0
High Frequency (GHz) 0.5 1.0 2.0
Nominal Coupling (dB) 3 3 3
Insertion Loss dB (max) 0.2 0.2 0.2
VSWR (max) 1.25:1 1.25:1 1.10:1
Isolation dB (min) 25 20 30
Amplitude Balance (max dB) +/-0.6 +/-0.6 +/-0.6
Phase Balance (Max in Deg.) 5 5 5
Average Power (W) 50 50 50
Peak Power (kW) 5 5 5
Connector SMA Female SMA Female SMA Female
Maximum Weight (gr) 85 40 24
Maximum Weight (oz) 3.0 1.4 0.85
Model 4033C 4034C 4065
Low Frequency (GHz) 2.0 4.0 7.5
High Frequency (GHz) 4.0 8.0 16.0
Nominal Coupling (dB) 3 3 3
Insertion Loss dB (max) 0.2 0.3 0.6
VSWR (max) 1.20:1 1.25:1 1.35:1
Isolation dB (min) 22 20 15
Amplitude Balance (max dB) +/-0.6 +/-0.6 +/-0.6
Phase Balance (Max in Deg.) 5 10 10
Average Power (W) 50 50 30
Peak Power (kW) 5 5 5
Connector SMA Female SMA Female SMA Female
Maximum Weight (gr) 17 17 20
Maximum Weight (o0z) 0.60 0.60 0.70
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
AREIPRER RBIETS (o Blocks BRI Circulators Shifters Hybrids Loads)

Waveguide

90-Degree 0.25 to 16 GHz (Mini Hybrids)

H | | Type SMA Female Connector
| Mates Without Interference
/Per MIL-STD-348

4030C
in. 5.80 0.70 0.42 4.00 0.90 0.516 0.38 0.44 4.00 0.21 0.125
mm 147.32 17.78 10.67 101.6 22.86 13.106 9.65 11.18 101.60 5.8 3.175
Notes:

Dimensions are nominal and for reference only. Allow .020 for sealant buid up per surface. Contact the factory for detailed specifications and
outline drawing.

Type SMA Female Connector
Mates Without Interference

es]

—C —

: 4031C, 4032C

4031C
in. 3.06 0.51 0.38 1.375 0.84 0.10 0.38 0.593 2.56 0.19 0.125
mm 77.72 12.95 9.65 34.925 21.34 2.54 9.65 15.062 65.02 4.83 3.175
4032C
in. 1.78 0.50 0.38 1.375 0.84 0.10 0.38 0.593 2.56 0.19 0.125
mm 45.21 12.70 9.65 34.925 21.34 2.54 9.65 15.062 65.02 4.83 3.175
Notes:

Dimensions are nominal and for reference only. Allow .020 for sealant buid up per surface. Contact the factory for detailed specifications and
outline drawing.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

Adapters Attenuators Couplers e Detectors Waveguide

Blocks Circulators Shifters Hybrids Loads)

90-Degree 0.25 to 16 GHz (Mini Hybrids)

Type SMA Female Connector
- Mates Without Interference
Per MIL-STD-348

=

-

e

4033C
in. 1.16 0.51 0.38 0.58 0.09 0.38 0.25 0.66 0.19 0.104
mm 29.46 12.95 9.65 14.73 2.29 9.65 6.35 16.76 4.83 2.642
4034C
in. 1.00 0.50 0.38 0.58 0.09 0.38 0.25 0.66 0.19 0.104
mm 25.40 12.70 9.65 14.73 2.29 9.65 6.35 16.76 4.83 2.642
4065
in. 1.00 0.58 0.38 0.50 0.09 0.38 0.25 0.50 0.19 0.104
mm 25.40 14.73 9.65 12.70 2.29 9.65 6.35 12.70 4.83 2.642
Notes:

Dimensions are nominal and for reference only. Allow .020 for sealant buid up per surface. Contact the factory for detailed specifications and
outline drawing.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC .
Adapters Attenuators Couplers Blocks Detectors Circulators Shifters Hybrids Loads) Waveguide

90-Degree SMA (F) 6 to 18 GHz 125 Watt (High Power)

Features

* Broadband - 6 to 18 GHz

» 125 Watts Average Power Handling at 85°C

= Superior Phase Balance

= Small, 1.25 sq. in. Package

* Designed for MIL Environments

Applications

= EW System - Power Splitter for Antenna
Feeds, Jammers

= Radar - Monopulse, Butler Matrix, and
Rothman Array Antenna Feeds

= Communications

Models
= 4096
Model 4096
Low Frequency (GHz) 6.0
High Frequency (GHz) 18.0
Nominal Coupling (dB) 3.0
VSWR (max) 1.4:1
Insertion Loss dB (max) 0.75
Isolation dB (min) 17
Amplitude Balance (max dB) +/-0.6
Phase Balance (Max in Deg.) 90° +/- 0.7
Average Power (W) 125W CW**
Peak Power (kW) 3.0%*
Maximum Weight (oz) 1.1
Maximum Weight (gr) 32
Connector SMA Female
Special Notes: A
Special Notes:
A: * Special-order unit. Minimum quantity may apply.
** Mounted to a heat sink (+85° C max. housing temperature.)
Also refer to Model 4196-20 High Power Coupler.
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Isolators & Phase Power Dividers and Terminations (50 Ohm .
Waveguide

DC
AREIPRER RBIETS (o Blocks BRI Circulators Shifters Hybrids Loads)

90-Degree SMA (F) 6 to 18 GHz 125 Watt (High Power)

.104 +.004/-.002 Dia Thru,

Holes M ‘Tr

1
l
1
1
B l i i |
1 Al
1 W7 21
1l Wi |
: A
F O M=
: | o i
E SMA Female 7
A Connector L ¢
Outline Drawings For Models : 4096
Units A B © E F G H I L M (Dia.)
4096
in. 1.00 1.05 0.375 0.50 0.25 0.375 0.25 0.75 0.187 0.104
mm 25.40 26.67 9.525 12.70 6.35 9.525 6.35 19.05 4.750 2.642
Notes:

Dimensions are nominal and for reference only. Allow .020 for sealant buid up per surface. Contact the factory for detailed specifications and
outline drawing.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC .
Adapters Attenuators Couplers Blocks Detectors Circulators Shifters Hybrids Loads) Waveguide

90-Degree SMA (F) 2 to 18 GHz 30 Watt (Ultra-Broadband)

Features

= Smallest Size and Weight

* Multi-Octave Bandwidth

= Excellent Phase Balance

= Low VSWR

» High Isolation

» Rigid Construction Resists Shock and
Vibration

= Operational to 105°C without Degradation
(125°C storage)

* Designed for MIL Environments

Models
= 4356B
Low Frequency (GHz) 2.0
High Frequency (GHz) 18.0
VSWR (max) 1.5:1
Insertion Loss dB (max) 2.0-8.0 GHz 0.6
Insertion Loss dB (max) 8.0-18.0 GHz 1.0
Isolation dB (min) 2.0-8.0 GHz 20
Isolation dB (min) 8.0-18.0 GHz 17
Amplitude Balance (max dB) +/- 0.75

Phase Balance (Max in Deg.) 7
Average Power (W) 30

Peak Power (kW) 3
Maximum Weight (oz) 23
Maximum Weight (gr) 65
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an ‘B communications company

Power Dividers and
Hybrids

90-Degree SMA (F) 2 to 18 GHz 30 Watt (Ultra-Broadband)

Phase
Shifters

Isolators &

Terminations (50 Ohm

DC .
Adapters Attenuators Couplers Blocks Detectors Circulators Loads) Waveguide

SMA Female
,~Connector

F
i
}

I | [
1 1
__———H |
M |
125 +/- 004 Dia Thru, ' B
4 holes :
1
I
[}

4356B
in. 2.70 1.06 0.38 1.027 0.84 0.10 0.38 0.25 2.20 0.19 0.125
mm 68.58 26.92 9.65 26.086 21.34 2.54 9.65 6.35 55.88 4.83 3.175
Notes:

Dimensions are nominal and for reference only. Allow .020 for sealant buid up per surface. Contact the factory for detailed specifications and
outline drawing.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
AREIPRER RBIETS (o Blocks BRI Circulators Shifters Hybrids Loads)

180-Degree SMA (F) 2 to 18 GHz 30 Watt (Ultra-Broadband)

Waveguide

Features

= Smallest Size and Weight

* Multi-Octave Bandwidth

= Excellent Phase Balance

= Low VSWR

» High Isolation

» Rigid Construction Resists Shock and
Vibration

= Operational to 105°C without Degradation
(125°C storage)

* Designed for MIL Environments

Models
= 4346

Model 4346

Low Frequency (GHz) 2.0
High Frequency (GHz) 18.0
Nominal Coupling (dB) 3.0
VSWR (max) 1.6:1
Insertion Loss (max) 2.30
Isolation dB (min) 18
Amplitude Balance (max dB) +/-0.8
Phase Bal. (in Deg.) 2.0-2.5 GHz 15
Phase Bal. (in Deg.) 2.5-18 GHz 12
Average Power (W) 30
Peak Power (kW) 3
Maximum Weight (oz) 2.89
Maximum Weight (gr) 82
Connector SMA Female
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Detectors Isolators & Phase Power Dividers and Terminations (50 Ohm Waveauide
Blocks Circulators Shifters Hybrids Loads) 9

180-Degree SMA (F) 2 to 18 GHz 30 Watt (Ultra-Broadband)

Adapters Attenuators Couplers

Connector

Outline Drawings For Models : 4346

4346
in. 1.35 3.04 0.40 1.00 0.77 0.20 0.37 0.25 0.52 0.20 Tap-1
mm 34.29 77.22 10.16 25.40 19.56 5.08 9.40 6.35 13.21 5.08
Notes:

Tap-1: #4-40 UNC-2B x 1/4 DP, 8 Holes.

Dimensions are nominal and for reference only. Allow .020 for sealant buid up per surface. Contact the factory for detailed specifications and
outline drawing.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

Adapters Attenuators Couplers e Detectors

Blocks Circulators Shifters Hybrids Loads) UL

90-Degree SMA (F) .5 to 8 GHz 30 Watt (Multi-Octave)

Features

= Excellent Phase Balance

= 500 MHz to 8 GHz Range

» High Isolation

* Low Insertion Loss

= SMA Connectors

* Designed for MIL Environments

Models
= 4358
Low Frequency (GHz) 0.5
High Frequency (GHz) 8.0
Nominal Coupling (dB) &
VSWR (max) 1.5:1
Insertion Loss dB (max) 1.2
Isolation dB (min) 15
Amplitude Balance (max dB) +/- .75
Phase Balance (Max in Deg.) 12
Average Power (W) 30
Peak Power (Kw) 3
Maximum Weight (oz) 8.0
Maximum Weight (gr) 227
Special Notes: A,B
Special Notes:
A: *Special-order unit. Minimum quantity may apply.
B: NOTE: Custom order models are available upon request. Consult the factory.
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Adapters Attenuators Couplers

DC
Blocks Detectors

Ph

Isolators &

Circulators

Shifters

ase

Power Dividers and

narda

microwave-east

an ‘B communications company

Terminations (50 Ohm

Waveguide

Hybrids

Loads)

90-Degree SMA (F) .5 to 8 GHz 30 Watt (Multi-Octave)

.

EH’}

-n

e

B

|
SMA Female
,~Connector

4358

7.00

1.50

0.40

2.50 2.25

1.182 0.37 0.45

6.10

0.20 0.157

177.80

38.10 10

.16

63.50 57.15

30.023 9.40 11.43

154.94

5.08 3.988

Notes:

Dimensions are nominal and for reference only. Allow .020 for sealant buid up per surface. Contact the factory for detailed specifications and
outline drawing.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
AREIPRER RBIETS (o Blocks BRI Circulators Shifters Hybrids Loads)

90-Degree SMA (F) 2 to 18 GHz 30 Watt (Multi-Octave)

Waveguide

Features

= Smallest Size and Weight

* Multi-Octave Bandwidth

= Excellent Phase Balance

= Low VSWR

» High Isolation

» Rigid Construction Resists Shock and

Vibration
= Operational to 105°C without Degradation
125°C Storage
* Designed for MIL Environments
Models
» 4333, 4336
Model 4333 4336
Low Frequency (GHz) 2.0 6.0
High Frequency (GHz) 8.0 18.0
Nominal Coupling (dB) 3 3
VSWR (max) 1.40:1 1.50:1
Insertion Loss (max) 0.75dB 0.85dB
Isolation dB (min) 24 14
Amplitude Balance (max dB) +/- 0.50 +/-0.70
Phase Balance (Max in Deg.) +/-5 +/- 6
Average Power (W) 30 30
Peak Power (kW) 3 5
Maximum Weight (oz) 2.7 1.0
Maximum Weight (gr) 75 28
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
AREIPRER RBIETS (o Blocks BRI Circulators Shifters Hybrids Loads)

Waveguide

90-Degree SMA (F) 2 to 18 GHz 30 Watt (Multi-Octave)

SMA Female
E ,~Connector

Ly |
/N |
= — 1 |

4333
in. 2.71 0.86 0.58 1.561 0.57 0.43 0.375 0.25 2.20 0.19 0.104
mm 68.83 21.84 14.73 39.649 14.48 10.92 9.525 6.35 55.88 4.83 2.642
4336
in. 1.25 0.804 0.38 0.375 0.44 0.40 0.375 0.23 0.80 0.19 0.104
mm 31.75 20.422 9.65 9.525 11.18 10.16 9.525 5.84 20.32 4.83 2.642
Notes:

Dimensions are nominal and for reference only. Allow .020 for sealant buid up per surface. Contact the factory for detailed specifications and
outline drawing.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
AREIPRER RBIETS (o Blocks BRI Circulators Shifters Hybrids Loads)

180-Degree SMA (F) 2 to 8 GHz 30 Watt (Multi-Octave)

Waveguide

Features

= Smallest Size and Weight
* Multi-Octave Bandwidth
= Excellent Phase Balance
oo s = Low VSWR
Fp- » High Isolation
» Rigid Construction Resists Shock and

narda
[ ] 180° nun n COUFLER

Vibration
= Operational to 105°C without Degradation
125°C Storage
* Designed for MIL Environments
Models
= 4343
Low Frequency (GHz) 2.0
High Frequency (GHz) 8.0
Nominal Coupling (dB) 3
VSWR (max) 1.50
Insertion Loss (max) 1.30dB
Isolation dB (min) 17
Amplitude Balance (max dB) +/- 0.50
Phase Balance (Max in Deg.) +/-10.0
Average Power (W) 30
Peak Power (kW) 3
Maximum Weight (oz) 2.2
Maximum Weight (gr) 62
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
AREIPRER RBIETS (o Blocks BRI Circulators Shifters Hybrids Loads)

180-Degree SMA (F) 2 to 8 GHz 30 Watt (Multi-Octave)

Waveguide

SMA Female
/Connector

I
®
|
|
-
I

4343
in. 3.20 1.16 0.38 2.578 0.31 0.58 0.38 0.47 0.53 0.19 0.146
mm 81.28 29.46 9.65 65.481 7.87 14.73 9.65 11.94 13.46 4.83 3.708
Notes:
Dimensions are nominal and for reference only. Allow for sealant build up per surface. Contact the factory for detailed specifications and outline

drawing.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

Adapters Attenuators Couplers e Detectors Waveguide

Blocks Circulators Shifters Hybrids Loads)

90-Degree Type N (F) 0.82 to 4.2 GHz (High-Power)

Features

= Broadband Coverage

= Signal Isolation Over a Complete Band

= Low VSWR

= Flat Frequency Response

= 200 Watt Power Handling

= Cellular Band 500W Model 3322

= Models 3322 and 3033B Designed for MIL
Environments

Models
= 3322, 3032, 3033B

Model 3322 3032 3033B
Low Frequency (GHz) 0.82 0.95 1.7
High Frequency (GHz) 0.98 2.0 4.2
Nominal Coupling (dB) 3 3 3
VSWR (max) 1.25:1 1.20:1 1.25:1
Insertion Loss dB (max) 0.20 0.30 0.35
Isolation dB (max) 20 20 20
Amplitude Balance (max dB) +/-0.25 +/-0.25 +/-0.25
Phase Balance (Max in Deg.) 90° +/- 5° 90° +/- 5° 90° +/- 5°
Average Power (W) 500 200 200
Peak Power (kW) 10 ) 5
Weight (max) in lbs 2.0 1.50 1.00
Weight (max) in kg 0.9 0.68 0.50
Special Notes: B B A,B
Special Notes:
A: Custom order models available upon request. Consult the factory.
B: See model numbers 369BNM and 368BNM for High Power N Male Termination, normally required for typical dividing or combining
function.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

Adapters Attenuators Couplers e Detectors

Blocks Circulators Shifters Hybrids Loads) UEREgTls

90-Degree Type N (F) 0.82 to 4.2 GHz (High-Power)

H |
Type N Female Connector
Mates Without Interference
G ,~ Per MIL-STD-39012

I
T
M
D .146 +/- .005 Dia Thru,

B | 4 holes L

3322
in. 5.51 2.60 1.06 5.21 0.15 0.15 0.88 1.10 3.30 0.53 0.146
mm 139.95 66.04 26.92 132.33 3.81 3.81 22.35 27.9 83.82 13.46 3.708
Notes:

Dimensions are nominal and for reference only. Allow .020 for sealant build up per surface. Contact the factory
for detailed specifications and outline drawing.

H ! Type N Female Connector
™ Mates Without Interference
E .~ Per MIL-STD-39012
e e —| i e
: -0 —0— | ! A B
| : i i i
! | ! l
I B 1 |
I 1 1 |
| | |
P O o |
T\- e e == .. b —— o =]
\M
D
E L
A C

in. 5.50 2.11 0.88 2.00 0.38 0.25 0.75 0.38 4.75 0.44 —
a -
mm 139.70 53.59 22.35 50.80 9.65 6.35 19.05 9.65 120.65 11.18 P
Notes

Tap 1: #8-32 NC-2, .375 Min THD Depth.

Dimensions are nominal and for reference only. Allow .020 for sealant buidup per surface. Contact the factory
for detailed specifications and outline drawing.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
AREIPRER RBIETS (o Blocks BRI Circulators Shifters Hybrids Loads)

Waveguide

90-Degree Type N (F) 0.82 to 4.2 GHz (High-Power)

Type N Female Connector

I Mates Without Interference
,~ Per MIL-STD-39012

1 K

[T

I
I
I
I
Pl
1 B
I
I
I
I
I
1

b

e T T ]

3033B
in. 4.00 211 0.88 1379 1.31 0.25 0.75 0.47 3.06 0.44 0.199
mm 101.60 53.59 22.35 34.925 33.27 5.1 19.05 11.94 77.72 11.18 5.055
Notes:

Dimensions are nominal and for reference only. Allow .020 for sealant build up per surface. Contact the factory for detailed specifications and
outline drawing.
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Adapters Attenuators Couplers DC Detectors Isolators & Phase Power Dividers and Terminations (50 Ohm

Waveguide

Blocks Circulators Shifters Hybrids Loads)

Type N (F) 0.8 to 2.0 GHz 80W/100W (High Power Combiners Wireless Bands)

Features
= Wireless Communications PCS and Cellular

&2
Coverage
- 5 .

- = = Wireless Broadband - 800 to 2500 MHz
®  narda = 2-Way thru 16-Way Models
ovommeomner & = High Isolation
iy = Excellent Phase and Amplitude Balance

seano 2923

a Eﬁ Models

= 30402, 30403, 30373, 2362-2, 2362-3, 2362-4

ode 040 040 0

N-Way 2 5 4
Low Frequency (GHz) 0.820 0.820 0.820
High Frequency (GHz) 0.915 0.915 0.915
VSWR Input 1.3:1 1.31 1.3:1
VSWR Output 1.2:1 1.2:1 1.2:1
Insertion Loss dB (max), Excluding Combination Loss 0.5 0.6 0.6
Insertion Loss dB (max), Including Combination Loss 815 5.4 6.6
Isolation dB (min) 20 20 20
Amplitude Balance (max dB) 0.2 0.2 0.2
Phase Balance (Max in Deg.) +/- 3.0 +/-5.0 +/- 3.0
Average Power (Combiner) 40 W 27 W 25 W
Peak Power (Combiner) 1.3 kW 1 kW 75 kW
Average Power (Divider) 80 W 80 W 100 W
Peak Power (Divider) 3 kW 3 kW 3 kW
Maximum Weight (oz) 4.9 8.1 10.9
Maximum Weight (gr) 140 230 310
Special Notes: A A A
Special Notes:
A: Case temperature must be limited to 85° C maximum. Cooling fan may be required.
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Isolators & Phase Power Dividers and Terminations (50 Ohm .
Waveguide

DC
AREIPRER RBIETS (o Blocks BRI Circulators Shifters Hybrids Loads)

Type N (F) 0.8 to 2.0 GHz 80W/100W (High Power Combiners Wireless Bands)

Model 2362-2 2362-3 2362-4
N-Way 2 3 4
Low Frequency (GHz) 1.8 1.8 1.8
High Frequency (GHz) 2.0 2.0 2.0
VSWR Input 1.3:1 1.3:11 1.3:11
VSWR Output 1.2:1 1.2:1 1.2:1
Insertion Loss dB (max), Excluding Combination Loss 0.5 0.6 0.8
Insertion Loss dB (max), Including Combination Loss 3.5 5.4 6.9
Isolation dB (min) 20 20 20
Amplitude Balance (max dB) 0.2 0.2 0.2
Phase Balance (Max in Deg.) +/- 6.0 +/-10.0 +/- 6.0
Average Power (Combiner) 40 W 27T W 25W
Peak Power (Combiner) 1.3 kW 1.3 kW .75 kW
Average Power (Divider) 80W 80 W 100 W
Peak Power (Divider) 3 kW 3 kW 3 kW
Maximum Weight (oz) 4.9 8.1 10.9
Maximum Weight (gr) 140 230 310
Special Notes: A A A
Special Notes:
A: Case temperature must be limited to 85° C maximum. Cooling fan may be required.

1w |\
E \M
A Type N Female

Connector C

Outline Drawings For Models : 30402

30402
in. 1.50 2.00 1.00 0.75 0.25 0.38 0.50 1.00 1.00 0.50 0.20
mm 38.10 50.80 25.40 19.05 6.35 9.65 12.70 25.40 25.40 12.70 5.08
Notes:

Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline drawing.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
AREIPRER RBIETS (o Blocks BRI Circulators Shifters Hybrids Loads)

Type N (F) 0.8 to 2.0 GHz 80W/100W (High Power Combiners Wireless Bands)

Waveguide

G
K —(i)—_ )
|
B
1F 0 \_ﬂ‘
tE—%J Type N Female

Connector C

Outline Drawings For Models : 30403

30403
in. 1.50 3.00 1.00 0.75 0.25 0.38 0.50 1.00 1.50 0.50 0.20
mm 38.10 76.20 25.40 19.05 6.35 9.65 12.70 25.40 38.10 12.70 5.08
Notes:

Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline drawing.

G

o

e |\
E \M
A Type N Female

Connector C

Outline Drawings For Models : 2362-2

2362-2
in. 1.80 2.10 1.05 0.90 0.20 0.38 0.50 1.00 1.05 0.53 0.20
mm 45.72 53.34 26.67 22.86 5.08 9.65 12.70 25.40 26.67 13.46 5.08
Notes:

Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline drawing.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

Adapters Attenuators Couplers e Detectors

Blocks Circulators Shifters Hybrids Loads) UEREgTls

Type N (F) 0.8 to 2.0 GHz 80W/100W (High Power Combiners Wireless Bands)

F o Aqb_ [& H

il
B ::_HE
B

|\
Type N Female

Connector C

Outline Drawings For Models : 30373

30373
in. 1.50 4.00 1.00 0.75 0.25 0.38 0.50 1.00 2.00 0.50 0.20
mm 38.10 101.60 25.40 19.05 6.35 9.65 12.70 25.40 50.80 12.70 5.08
Notes:
Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline drawing.
G
f o _qb_ [ H
K |
B
B o ] Im
v {F C}_ Em
E \M \
A Type N Female

Connector C

Outline Drawings For Models : 2362-4

2362-4
in. 2.05 417 1.05 1.03 0.20 0.38 0.50 1.04 2.09 0.53 0.20
mm 52.07 105.92 26.67 26.16 5.08 9.65 12.70 26.42 53.09 13.46 5.08
Notes:

Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline drawing.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

Adapters Attenuators Couplers e Detectors

Blocks Circulators Shifters Hybrids Loads) UEREgTls

Type N (F) 0.8 to 2.0 GHz 80W/100W (High Power Combiners Wireless Bands)

5—(:;)—-0 N

IF 6

E \M
Type N Female

A Connector C

Outline Drawings For Models : 2362-3

2362-3
in. 2.05 SIS 1.05 1.02 0.20 0.38 0.5 1.05 1.57 0.53 0.20
mm 52.07 80.01 26.67 25.91 5.08 9.65 12.7 26.67 39.88 13.46 5.08
Notes:

Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline drawing.
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Power Dividers and Hybrids

Power Dividers and Terminations (50 Ohm

Isolators & Phase Waveguide
Hybrids ) 9

Delectons Circulators Shifters

DC
Adapters Attenuators Couplers Blocks

Type N (F) 0.8 to 2.5 GHz 30 Watt (Wireless Applications)

c E— T - Features
= = Wireless Communications PCS and Cellular
. e Coverage
i GoaRd 3 = Broadband - 0.8 to 2.5 GHz
) ~ = Complete Series - 2-Way thru 6-Way Models
F - (o :E. * High Isolation 2 20 dB, Typical =2 26 dB
ey, o 9 Isolation
= %:‘-; : : . = Excellent Phase and Amplitude Balance
' 7O R Models
a - « 3372A-2, 3372A-3, 3372A-4, 3372A-6
N-Way 2 3 4 6
Low Frequency (GHz) 0.8 0.8 0.8 0.8
High Frequency (GHz) 2.5 2.5 2.5 2.5
Band Segment (in GHz) 0.8-1.0/1.0-2.5 0.8-2.5 0.8-1.0/1.0-2.5 0.8-2.5
Insertion Loss dB (max) 0.3/0.5 0.8 0.8/1.0 0.8
Isolation dB (min) 22 15 18 18
VSWR Input (max) 1.35:1 1.6:1 1.4:1 1.7:1/1.5:1
VSWR Output (max) 1.30:1 1.5:1 1.35:1 1.5:1/1.6:1
Amplitude Balance (max dB) 0.2 0.5 0.3 0.5/0.7
Phase Balance (Max in Deg.) 3° 8° 6° 8°/10°
Input Power (W) Max Load VSWR 1.2:1 30 30 30 30
Input Power (W) Max Load VSWR 2.0:1 5 5 5 5
Input Power (W) Max Load VSWR Infinite 0.5 0.5 0.5 0.5
Maximum Weight (oz) 7.7 20.1 229 59.9
Maximum Weight (gr) 220 570 650 1.7 Kg
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Adapters Attenuators Couplers Detectors Isolators & Phase Power Dividers and Terminations (50 Ohm

Blocks Circulators Shifters Hybrids Loads) UEREgTls

Type N (F) 0.8 to 2.5 GHz 30 Watt (Wireless Applications)

.146 Dia Thru,
2 holes M G
® = E [
J( 0 i %)
A2
B |
L (7
J \ )
F,] ®
E L
A Type N Female c
TOL: Connector Mates
xx +/- .03 (.5) Without Interference
xxx +/-.010 (.25) Per MIL-STD-348

Outline Drawings For Models : 3372A-2

3372A-2
in. 2.50 2.00 1.00 1.25 0.15 0.38 0.50 1.00 1.00 0.50 0.146
mm 63.50 50.80 25.40 31.75 3.81 9.65 12.70 25.40 25.40 12.70 3.708
Notes:

Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline drawing.

.146 Dia Thru,
2 holes M ké'l
) =6 ® - H
K
|
af
1
f E i Type N Female
} A - Connector
TOL: Mates Without
XX +/- .03 (.5) Interference
xxx +/-.010 (.25) Per MIL-STD-348

Outline Drawings For Models : 3372A-3

3372A-3
in. 5.50 3.00 1.00 2.75 0.15 0.38 0.50 1.00 1.50 0.50 0.146
mm 139.70 76.20 25.40 69.85 3.81 9.65 12.70 25.40 38.10 12.70 3.708
Notes:

Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline drawing.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
AREIPRER RBIETS (o Blocks BRI Circulators Shifters Hybrids Loads)

Type N (F) 0.8 to 2.5 GHz 30 Watt (Wireless Applications)

Waveguide

.146 Dia Thru,
2 holes M
H
| ® =+ @ =]
K I
— _,'5
B i i
—l =)
\ "5’
F F Type N Female ©
TOL: i * @ Connector Mates i’d
xx +/- .03 (.5) ! ,_—E' G Without Interference
xxx +/-.010 (.25) I Per MIL-STD-348

Outline Drawings For Models : 3372A-4

3372A-4

in. 4.20 4.00 1.00 2.15 0.15 0.38 0.15 1.00 2.00 0.50 0.15

mm 106.68 101.60 25.40 54.61 3.81 9.65 3.81 25.40 50.80 12.70 3.81
Notes:

Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline drawing.
.228 Dia Thru,
2 holes M
@ e @ @
2

e

1
- I
o\ ()
NN RN

D)

[N

F
~ Type N Female =)
TOL: ;@—'#* @ Connector Mates "h—ﬂ
xx +/- .03 (.5) - - M G Without Interference L]
xxx +/- 010 (.25) E Per MIL-STD-348

Outline Drawings For Models : 3372A-6

3372A-6
in. 7.40 6.00 1.00 3.70 0.30 0.38 0.50 1.00 3.00 0.50 0.23
mm 187.96 152.40 25.40 93.98 7.62 9.65 12.70 25.40 76.20 12.70 5.84
Notes:

Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline drawing.

435 Moreland Road = Hauppauge, New York 11788
270 TEL: (631) 231-1700 = FAX: (631) 231-1711
www.nardamicrowave.com « EMAIL: nardaeast@L-3com.com



narda

microwave-east

Power Dividers and Hybrids

an ‘B communications company

Power Dividers and
Hybrids

Phase
Shifters

Isolators &
Circulators

Terminations (50 Ohm

Detectors Loads)

Waveguide

DC
Blocks

SMA (F) 0.8 to 2.5 GHz 30 Watt (Wireless Applications)

Adapters Attenuators Couplers

— s X Features
I L - = Wireless Communications PCS and Cellular
Yol ‘2 Coverage
% b = Broadband -.08-2.5 GHz
. e 'r 5 = Complete Series - 2-Way thru 16-Way Models
r t”:@}?i L' L = High Isolation 2 20 dB, Typical = 26 dB
L es TEER" 5 Isolation
- L Bt = Excellent Phase and Amplitude Balance
Models
» 4372A-2, 4372A-3, 4372A-4, 4372A-6, 4162-8,
4162-16, 4152-8, 4152-16
N-Way 2 ) 4 6
Low Frequency (GHz) 0.8 0.8 0.8 0.8
High Frequency (GHz) 2.5 2.5 2.5 25
Band Segment (GHz) 0.8-1.0/1.0-2.5 0.8-2.5 0.8-2.5 0.8-1.0/1.0-2.5
Insertion Loss dB (max) 0.3/0.5 0.8 0.8 0.8/1.0
Isolation dB (min) 22 15 22 18
VSWR Input (max) 1.35:1 1.6:1 1.4:1 1.7:1/1.8:1
VSWR Output (max) 1.30:1 1.5:1 1.35:1 1.5:1/1.6:1
Amplitude Balance (max dB) 0.2 0.5 0.3 0.5/0.7
Phase Balance (Max in Deg.) 3° 8° 6° 8°/10°
Input Power (W) Max Load VSWR 1.2:1 30 30 30 30
Input Power (W) Max Load VSWR 2.0:1 5 5 5 5
Input Power (W) Max Load VSWR Infinite 0.5 0.5 0.5 0.5
Maximum Weight (oz) 3.5 6.0 8.8 17.6
Maximum Weight (gr) 100 170 250 500
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Power Dividers and Hybrids

DC
Adapters Attenuators Couplers Blocks

Isolators &

DERE Circulators

Phase
Shifters

Power Dividers and
Hybrids

narda

microwave-east

an ‘B communications company

Terminations (50 Ohm

SMA (F) 0.8 to 2.5 GHz 30 Watt (Wireless Applications)

Loads)

N-Way 8 16 8 16
Low Frequency (GHz) 1.9 1.9 0.8 0.8
High Frequency (GHz) 2.5 2.5 1.0 1.0
Band Segment (GHz) 1.9-2.5 1.9-2.5 0.8-1.0 0.8-1.0
Insertion Loss dB (max) 1.1 1.2 0.8 1.5
Isolation dB (min) 22 19 20 20
VSWR Input (max) 1.5:1 1.6:1 1.3:1 1.3:1
VSWR Output (max) 1.4:1 1.4:1 1.3:1 1.3:1
Amplitude Balance (max dB) 0.5 0.8 0.4 0.6
Phase Balance (Max in Deg.) 6° 10° 6° 10°
Input Power (W) Max Load VSWR 1.2:1 30 30 30 30
Input Power (W) Max Load VSWR 2.0:1 5 5 5 5
Input Power (W) Max Load VSWR Infinite 0.5 0.5 0.5 0.5
Maximum Weight (0z) 17.6 17.6 29.9 29.9
Maximum Weight (gr) 500 500 850 850

®

ﬂ

Waveguide

® |, Ci
@ SIE/IAFemaIe C
‘T*

N Connector Mates
Without Interference
A =1 Per MIL-STD-348

|

i E Y
I

Outline Drawings For Models : 4372A-2

O

4372A-2
in. 3.10 1.05 0.5 1.55 0.15 0.30 0.55 0.50 0.80 0.25 0.15
mm 78.74 26.67 12.7 39.37 3.81 7.62 13.97 12.70 20.32 6.35 3.81
Notes:

Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline drawing.
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Detectors Isolators & Phase Power Dividers and Terminations (50 Ohm Waveaquide
Blocks Circulators Shifters Hybrids Loads) 9

SMA (F) 0.8 to 2.5 GHz 30 Watt (Wireless Applications)

Adapters Attenuators Couplers

@® ¢ @’?’H

1
K |
o g
F : @ o t
f N SMA Female
E M Connector Mates ‘t’l
A | Without Interference C

Per MIL-STD-348

Outline Drawings For Models : 4372A-3

4372A-3
in. 5.50 1.75 0.50 2.75 0.15 0.30 0.40 0.50 0.90 0.25 0.15
mm 139.70 44.45 12.70 69.85 3.81 7.62 10.16 12.70 22.86 6.35 3.81
Notes:

Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline drawing.

51
® % ® ||

il
B

A
. @ & @ SMA Female
f N Connector Mates

E M Without Interference
Per MIL-STD-348

A

Outline Drawings For Models : 4372A-4

4372A-4
in. 5.45 2.60 0.50 2.75 0.15 0.30 0.55 0.50 1.30 0.25 0.15
mm 138.43 66.04 12.70 69.85 3.81 7.62 13.97 12.70 33.02 6.35 3.81
Notes:

Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline drawing.

435 Moreland Road = Haup I?auge New York 11788
TEL: (631) 231-1700 = FAX: (631) 231-1711 273
www.nardamicrowave.com = EMAIL: nardaeast@L 3com.com



274

Power Dividers and Hybrids

narda

microwave-east
Adapters Attenuators Couplers

an ‘B communications company
DC Detectors Isolators &
Blocks

Phase Power Dividers and Terminations (50 Ohm
Circulators Shifters Hybrids

Loads)
SMA (F) 0.8 to 2.5 GHz 30 Watt (Wireless Applications)

Waveguide

(
5 -
! h SMA Female
lifili— Connector
1 ) Ak Mates Without
F e b
I |
f | T \M

Interference (
Per MIL-STD-348

4372A-6
in. 8.00 3.60 0.50 4.00 0.15 0.30 0.55 0.50 1.80 0.25 0.15
mm 203.20 91.44 12.70 101.60 3.81 7.62 13.97 12.70 45.72 6.35 3.81
Notes:
Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline drawing
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
AREIPRER RBIETS (o Blocks BRI Circulators Shifters Hybrids Loads)

SMA (F) 0.8 to 2.5 GHz 30 Watt (Wireless Applications)

Waveguide

h SMA Female
Connector Mates
{ Without Interference
Fl® e Per MIL-STD-348
3 L
E “M
A

4152-8
in. 6.00 4.30 0.50 3.00 0.15 0.30 0.40 0.50 2.15 0.25 0.15
mm 152.40 109.22 12.70 76.20 3.81 7.62 10.16 12.70 54.61 6.35 3.81
Notes:

Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline drawing.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
AREIPRER RBIETS (o Blocks BRI Circulators Shifters Hybrids Loads)

SMA (F) 0.8 to 2.5 GHz 30 Watt (Wireless Applications)

Waveguide

® € - @ |}
|
K
5 il
AN
F ;@—{b— Aé)— @ SMA Female
F + ’l N Connector Mates
r E D M ‘ Without Interference
‘ Per MIL-STD-348

415216
in. 6.00 8.30 0.50 1.00 4.00 0.15 | 0.30 .040 0.50 4.15 0.25° 0.15
mm 152.40 210.82 12.70 25.40 101.60 3.81 7.62 1.016 12.70 105.41 6.350 3.81
Notes:

Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline drawing.
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Adapters Attenuators Couplers Bl
SMA (F) 0.8 to 2.5 GHz 30 Watt (Wireless Applications)

Power Dividers and Hybrids

@ SMA Female

{ D\ .,l.\
F i+ =)
F IS Connector Mates
I: E 1 M l Without Interference
A - Per MIL-STD-348

Outline Drawings For Models : 4162-8

0.15

4162-8
2.15 0.25

54.61 6.35 3.81

0.40 0.50
10.16 12.70

0.50 2.00 0.15 0.30
50.80 3.81 7.62

4.30

4.00
109.22 12.70

101.60
Notes:

Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline drawing

auge, New York 11788
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Adapters Attenuators Couplers e Detectors

Waveguide

Blocks Circulators Shifters Hybrids Loads)

SMA (F) 0.8 to 2.5 GHz 30 Watt (Wireless Applications)

AN
F _I_ BN SMA Female
T: E D M | Connector Mates L
Without Interference
A Per MIL-STD-348 [

Outline Drawings For Models : 4162-16

4162-16
in. 4.00 8.30 0.50 2.25 0.90 0.15 0.30 0.40 0.50 4.15 0.25 0.15
mm 101.60 210.82 12.70 57.15 22.86 3.81 7.62 10.16 12.70 105.41 6.35 3.81
Notes:

Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline drawing.
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an ‘B communications company

Power Dividers and
Hybrids

Phase
Shifters

Isolators &
Circulators

Terminations (50 Ohm

Detectors Loads)

Waveguide

DC
Blocks

Adapters Attenuators Couplers

Quick Reference Guide

2.92 mm (M) DC to 40 GHz 2 Watt (LOW POWEN) ........cooiiiiiiiicceee e 282
SMA (M) and 3.5 mm (M) DC to 26.5 GHz (Low/Medium POWEr)..........cccceeveeeeeeeennennn.. 284
Type N (M) DC to 18 GHz (Low/Medium POWEN) ..........cooviiiiiiiiiiciee e 288
Type N 0.7 t0 18 GHZ (HIgh POWET) ......eveiiiiiieeee e 293
Type N (M) DC-6 GHz 2W through 100W .......ccoooiiiiieeeeee e 296
Frequency Range (GHz) Connector  Model No. 12.4, 18, 26.5 or 50 GHz range; and an absorptive
Bg'ig 2-3 mm ig;gm load which offers superior VSWR performance in the
- .9 mm
GEARE A BT 0.7 or 2 to 18 GHz range but does not operate down
DC-18 SMA 4370DM to DC.
DC-18 SMA 4379BM Power Handling
DC-18 SMA 4378BM
DC-18 SMA 4375GM Terminations are rated according to the amount of
DC-18 Type N 378NM power they can dissipate at a specific ambient
ngg P’pzm g;ggm temperature. These parameters are included in the
DC-18 Tzﬁe N 377BNM basic electrical specifications. A termination which is
DC-18 Type N 375BNM used at a higher power level or higher ambient
DC-18 Type N 374BNM temperature than it is rated may either burn out or
Ll EUEEIS SIECLEND suffer irreversible changes from excessive heat
2-18 Type N 367NM C L o
218 Type N 368BNM which it fails to dissipate. When terminations are to
DC-12.4 Type N 376BNM be used at higher ambient temperatures than
DC-8 SMA 4377BM specified, the maximum power handling capability

Types of Terminations

Narda offers a large variety of coaxial and waveguide
terminations and dummy loads which meet the
requirements of all microwave measurement systems
and most other applications for high quality loads.
The many types of coaxial fixed terminations range
from small 7z watt instrument loads to 500 watt loads
to terminate high power transmitters. Medium power
loads (10 to 40 watts with low VSWR) are used in
many system and measurement applications. High
power dummy loads with cooling fins of unique
design provide optimum dissipation of large amounts
of microwave power.

Criteria for Selecting Terminations

Criteria which should be evaluated for selecting
terminations, whether fixed or tuneable, are
frequency range, power handling capabilities,
reflection coefficient, connectors and cost.

Frequency Range

Narda coaxial terminations are generally available in
two types: a resistive matched load which offers an
excellent impedance match to 50 ohms over the DC

must be decreased in accordance with a derating
curve. Derating curves are available for most series
of terminations.

In most applications, heat leaves the termination by
convection and/or radiation. Low and medium power
loads (up to 200 W) do not rise to a temperature for
which radiation is the major factor. Terminations in
this power range, therefore, are designed with
appropriate fin surfaces, in a manner to pass air
freely around and through the fins. For higher power
levels, up to the kilowatt range, radiation is
predominant. Fins and external surfaces are
designed to radiate heat away from the load. All high
power loads and many medium power loads rise to a
temperature too hot to touch, and may rise to a level
where special safety precautions are required. Above
these power levels, liquid cooling is used.

Terminations Used with Adapters

It would seem simple enough to select a termination
for either waveguide or coaxial use and to add an
adapter, but this is a practice which should be
discouraged. The introduction of an adapter between
the main transmission line and the termination adds

280
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Waveguide

DC
AREEIES AMERIEIETS CEIEER pror. PEESES o Shifters Hybrids Loads)

physical discontinuities and, therefore, increases the  Reflection Coefficient (VSWR)

reflections of main Iing power. Also, may adapters Reflection, as measured in VSWR (voltage standing
cannot handle power in the 100-500 watt range. wave ratio), is a measure of the return loss, or

The type of connector should be suitable to mate with proportion of incident power that is reflected. The
the transmission line or device to be terminated. value required for a particu|ar app”cation is
Narda offers a Complete line of terminations in SMA, determined by the maximum allowable load VSWR of

N, 2.9, and 3.5 mm, with average power ratings from 3 generator, or by the accuracy required for a
0.5 to 2000 watts. Terminations with the popular N measurement.

and SMA connectors are widely used in commercial
and military systems as well as in bench test
applications.
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Adapters Attenuators Couplers e Detectors Waveguide

Blocks Circulators Shifters Hybrids Loads)

2.92 mm (M) DC to 40 GHz 2 Watt (Low Power)

Features
3 E é - DC-50 GHz
= Miniature Size
ﬁ ol = Low VSWR
= SMA Compatible (2.92 mm only)
Models
= 4388M
Low Frequency (GHz) DC
High Frequency (GHz) 40.0
Average Power (W) 2.0
Peak Power (kW) 0.2
VSWR (max) 1.20
Impedance (Ohms) 50
Maximum Weight (oz) 0.16
Maximum Weight (gr) 4.5
Special Notes: A
Special Notes:
A: Dimensions in parentheses are in millimeters and for reference only.

v HHHHH HH,"\H I%:HH HHHHHHHH 26 dB
3 A /T~
c . T TN 31 dB
VY T
e« / e 36 dB
T : 41 dB
0.10 GHz Frequency 40 GHz

Typical Performance Curve
Model 4388M
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Waveguide

2.92 mm (M) DC to 40 GHz 2 Watt (Low Power)

2.9 mm Male Conn
e

Outline Drawings For Models : 4388M

4388M
in. .75 .28
mm 19.05 7.11
Notes:

Unless otherwise specified dimensions are max. and for reference only. Contact the factory for detailed specifications and outline drawing.
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Hybrids Loads) 9

SMA (M) and 3.5 mm (M) DC to 26.5 GHz (Low/Medium Power)

Features
= Low VSWR

= Operation to 26.5 GHz
10W, 5W and .5W models

Models
» 4377BM, 4370DM, 4379BM, 4378BM, 4375GM,
4380M
Model 4377BM 4370DM 4379BM
Low Frequency (GHz) DC DC DC
High Frequency (GHz) 8.0 18.0 18.0
Average Power (W) 5.0 0.5 0.5
Peak Power (kW) 2 1 1
VSWR (max) DC-8 GHz 1.05 + .015f* N/A N/A
VSWR (max) DC-18 GHz N/A 1.05 + .010f* 1.05 + .005f*
VSWR (max) 18-26.5 GHz N/A N/A N/A
Maximum Weight (oz) 3.0 0.1 0.1
Maximum Weight (gr) 85 3 3
Connector Type Type SMA Male Type SMA Male Type SMA Male
Special Notes: A A A
Special Notes:
A: * = Frequency in GHz.
ode 3B 4380
Low Frequency (GHz) DC DC DC
High Frequency (GHz) 18.0 18.0 26.5
Average Power (W) 5.0 10.0 0.5
Peak Power (kW) 2 2 1
VSWR (max) DC-8 GHz N/A N/A N/A
VSWR (max) DC-18 GHz 1.05 + .015f* 1.05 + .015f* 1.05 + .0075f*
VSWR (max) 18-26.5 GHz N/A N/A 1.25
Maximum Weight (oz) 3.0 4.0 0.2
Maximum Weight (gr) 85 115 6
Connector Type Type SMA Male Type SMA Male 3.5 mm Male
Special Notes: A A A
Special Notes:
A: f* = Frequency in GHz.
435 Moreland Road = Hauppauge, New York 11788
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SMA (M) and 3.5 mm (M) DC to 26.5 GHz (Low/Medium Power)

Waveguide

‘AE D G
= SMA
Male
e l/Connec‘cor
\ _[- —
B
{ Py H
T
F | —
f #6-32 NC-2B TH'D C
x 3/16 DP (2 holes)
A
Outline Drawings For Models : 4377BM, 4378BM
Units A ] Cc D E F G H
4377BM , 4378BM
in. 1.125 1.00 1.00 .812 187 187 .60 .50
mm 28.575 25.40 25.40 20.625 4.750 4.750 15.24 12.70
Notes:

Unless otherwise specified dimensions are max. and for reference only. Contact the factory for detailed specifications and outline drawing.

- 5MA Male Connaector

—’_ A
=]
"
| B
B

Outline Drawings For Models : 4370DM, 4379BM

4370DM , 4379BM
in. .75 .31
mm 19.05 7.87

Notes:
Unless otherwise specified dimensions are max. and for reference only. Contact the factory for detailed specifications and outline drawing.
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Loads)

SMA (M) and 3.5 mm (M) DC to 26.5 GHz (Low/Medium Power)

DC .
Adapters Attenuators Couplers Blocks Detectors Circulators Waveguide

6-32 NC-2B
x 3/16 dP
(2 Holes) } D %E, G
| - SMA
| Male
—e— Connector
|
B
| —(ED— H
F [
r | |
A C

Outline Drawings For Models : 4375GM

Units A B C D E F (¢] H
4375GM
in. 2.00 1.0 1.00 .812 187 187 .50 .50
mm 50.80 25.4 25.40 20.625 4.750 4.750 12.70 12.70
Notes:

Unless otherwise specified dimensions are max. and for reference only. Contact the factory for detailed specifications and outline drawing.

Male 3.5mm Connector

/
B
h
h
. |
Outline Drawings For Models : 4380M
Units A B
4380M
in. 1.02 40
mm 25.91 10.16
Notes:

Unless otherwise specified dimensions are max. and for reference only. Contact the factory for detailed specifications and outline drawing.
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Waveguide

SMA (M) and 3.5 mm (M) DC to 26.5 GHz (Low/Medium Power)

10
9 \
8 1%
7 \\
4375G
6 \

Average Power
Dissipation in Watts
w

N
. 43788 \
43778 \ \
P
3 \ N
2 \\\
1 \
5 4380, 4370D, 4379B
—— 1=
25 45 85 105 125 135
Ambient Temperature °C

At Laboratory Ambient Pressure
Derating Curve

435 Moreland Road = Haup I?auge New York 11788
TEL: (631) 231-1700 = FAX: (631) 231-1711 287
www.nardamicrowave.com = EMAIL: nardaeast@L 3com.com



narda

microwave-east
Tel‘m i natiOI‘IS ( 50 0 h m Load S) an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
PR FHENIEIETS CRUDER o ope  DEOEIS o inoe Shifters Hybrids Loads)

Type N (M) DC to 18 GHz (Low/Medium Power)

Waveguide

Features

= Low VSWR
= Broadband
= Medium Power, Superior Performance 40W,
20W, 10W, 5W, and 1W Models
Models
= 376BNM, 378NM, 370BNM, 379BNM, 377BNM,
375BNM, 374BNM, 367NM

Model 376BNM 378NM 370BNM 379BNM

Low Frequency (GHz) DC DC DC DC

High Frequency (GHz) 12.4 18.0 18.0 18.0
Average Power (W) 40 1 5 5%
Peak Power (kW) 7.5 1 2 2

VSWR (max) 1.10 + .025f* 1.04 + .003f* 1.05 + .015f* 1.05 + .010f*

Maximum Weight (oz) 10 S 8 8
Maximum Weight (gr) 283 85 85 85

Special Notes: A,B A,B A,B A,B

Special Notes:
A: * denotes frequency in GHz.

B: Power rating is specified at 25° and free air convection at atmospheric (760mm) pressure. Derate power capability linearily from
stated value at 25°C to 0 watts at 135°C.

Model 377BNM 375BNM 374BNM 367NM

Low Frequency (GHz) DC DC DC 2.0

High Frequency (GHz) 18.0 18.0 18.0 18.0
Average Power (W) 5** 10 20 40
Peak Power (kW) 2 5 O )

VSWR (max) 1.05 + .005f* 1.05 + .015f* 1.05 + .015f* 1.07 + .005f*

Maximum Weight (oz) 5 ) 5 9
Maximum Weight (gr) 85 85 142 255

Special Notes: A,B A,B A,B A,B

Special Notes:
A: * denotes frequency in GHz.

B: Power rating is specified at 25° and free air convection at atmospheric (760mm) pressure. Derate power capability linearily from
stated value at 25°C to 0 watts at 135°C.
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Type N (M) DC to 18 GHz (Low/Medium Power)

Outline Drawings For Models : 376BNM, 374BNM, 367NM

376BNM
in. 5.07 1.66
mm 128.78 42.16
374BNM
in. 244 1.28
mm 61.98 32.51
367NM
in. 7.57 1.78
mm 192.28 45.21
Notes:

Unless otherwise specified dimensions are max. and for reference only. Contact the factory for detailed specifications and outline drawing. For
Typical VSWR Curves proceed to the end of this section.
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Terminations (50 Ohm .
Loads) Waveguide

Type N (M) DC to 18 GHz (Low/Medium Power)

Outline Drawings For Models : 378NM, 370BNM, 379BNM, 377BNM

378NM
in. 1.88 72
mm 47.75 18.29
370BNM , 379BNM, 377BNM
in. 1.67 72
mm 42.42 18.29
Notes:

Unless otherwise specified dimensions are max. and for reference only. Contact the factory for detailed specifications and outline drawing. For

Typical VSWR Curves proceed to the end of this section.

290
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Waveguide

Type N (M) DC to 18 GHz (Low/Medium Power)

rwﬁ

Outline Drawings For Models : 375BNM

375BNM
in. 1.61 0.70
mm 40.89 17.78
Notes:

Unless otherwise specified dimensions are max. and for reference only. Contact the factory for detailed specifications and outline drawing. For
Typical VSWR Curves proceed to the end of this section.
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Waveguide

Type N (M) DC to 18 GHz (Low/Medium Power)

Derating Curve in Free Air Derating Curve in Free Air
40 \ 10
32 \ 8
Derating Curve in Free Air \
2 2
k] N Model 376BN, 367N z \\Model 375BN
6 =24 N L
£ | Model 370BN, 377BN, 379BN g \ g \
= & N & ‘\
g4 816 &4
z \ 1 \ &
& \, 2 LN 2
@
& \\ \\
52 \ 8 AN \ 2
>
Model 374BN
< MoldeI?.ITEN \\ yode \\\ \
. N L[ .
25 65 105 145 25 65 105 145 25 65 105 145
Ambient Temperature °C Ambient Temperature °C Ambient Temperature °C
VSWR vs Frequency VSWR vs Frequency
Model 367BNM Models 370BNM. 375BNM
1.20
130 - —
=~
1.16 — /,
1.24 >
TR 20001
112 e 2Pe P s =
=" 118 \,“.",/
g 1/Ty iical g \‘lﬁ}‘“/ 7 Typrcar s
> 108 367BNM > P A 3758Nm [
/ 112 — —
7 = Vst .
1.04 1.06 (e / Loiea \ L
e J - 370BNM | ~—]
e
1.00 1.00,
DC 2 6 10 14 18 DC 2 6 10 14 18
Frequency (GHz) Frequency (GHz)
VSWR vs Frequency
Model 378NM
1.10
]
/’
s
1.08 R
e
TS re
- 1.06 hnaﬂn'/ N
g ] /
>
1.04 =] //
Typi
102 | S 4
1.00
DC 2 6 10 14 18

Frequency (GHz)
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Type N 0.7 to 18 GHz (High Power)

Waveguide

Features
= Low VSWR
= Broadband
= High Power, 500 Watts Capability
= Precision Type N Connectors
Models

= 369BNM, 368BNM

Model 369BNM 368BNM
Low Frequency (GHz) 0.7 2.0
High Frequency (GHz) 18.0 18.0
Average Power (W) 175 500
Peak Power (kW) 10 5
VSWR (max) 0.7-1 GHz 1.20 N/A
VSWR (max) 1-9 GHz 1.10 N/A
VSWR (max) 9-18 GHz 1.20 N/A
VSWR (max) 2-3 GHz N/A 1.40
VSWR (max) 3-12.4 GHz N/A 1.30
Weight (max) in Ibs N/A N/A
Weight (max) in kg N/A N/A
Special Notes: A,B A,B
Special Notes:
A: Connectors: Type N, other connector configurations on special order.
B: Important Note: Power rating is specified at 25° and free air convection at atmospheric (760mm) pressure. Derate power capability
linearly from stated value at 25° C to 0 watts at 170° C for Model 369 and 200° C for Model 368 Series.
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Type N 0.7 to 18 GHz (High Power)

Waveguide

Outline Drawings For Models : 368BNM

Units A ] C
368BNM
in. 13.02 3.88 3.09
mm 330.71 98.55 78.49
Notes:

Unless otherwise specified dimensions are max. and for reference only. Contact the factory for detailed specifications and outline drawing. See the
following page for typical VSWR curves.
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Type N 0.7 to 18 GHz (High Power)

Waveguide

i "
A
Outline Drawings For Models : 369BNM
Units A B Cc
369BNM
in. 13.02 2.40 2.40
mm 330.71 60.96 60.96
Notes:

Unless otherwise specified dimensions are max. and for reference only. Contact the factory for detailed specifications and outline drawing. See
typical VSWR curves below.

Derating Curve in Free Air Derating Curve in Free Air
200 500
160 \ 400 \‘
2 \\ z N,
= \ s N
= \Model 369BN = Q’Iodel 369BN
. 120 + 300
g N g N
g_ M 8 \
A o N
2 80 g 200 N
v [
2 < N
40 ‘\ 100
AN
0 0
25 65 105 145 185 25 45 85 125 165 205
Ambient Temperature °C Ambient Temperature °C

Typical Performance Curves
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Type N (M) DC-6 GHz 2W through 100W

Features

= For Commercial Wireless Applications

= 1 Watt to 100 Watts Average Power

= Excellent VSWR Performance

= Average Power Handling DC-6 GHz @ 1 W to

y = 100W,DC-18GHz@1 W
Models

N-17-6-50, T-N-17-6-100

" % é *= T-N-17-6-2, T-N-17-6-5, T-N-17-6-35, T-

T-N-17-6-2 T-N-17-6-5 T-N-17-6-35 T-N-17-6-50 T-N-17-6-100
VSWR (max) 3-6 GHz 1.2:1 1.2:1 1.25:1 1.25:1 1.35:1
Average Power (W) 2W average @ +25°(5W average @ +25°|35W aver%:]e @ +25°|50W averaé;e @ *+25 100W+g\ét°argge @
Impedance (Ohms) 50 50 50 50 50
Connectors (RF) Type N Male Type N Male Type N Male Type N Male Type N Male
Frequency Range DC-6 DC-6 GHz DC-6 GHz DC-6 DC-6
(GHz)
‘ A i
)
B
{
\Connector
Type N Male
Outline Drawings For Models : T-N-17-6-2
Units A B Cc
T-N-17-6-2
in. 1.63 0.50 0.81
mm 41.40 12.70 20.57
Notes:

Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline drawing.
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an ‘B communications company

Terminations (50 Ohm Loads)

Terminations (50 Ohm .
Loads) Waveguide

DC BEEEEE Isolators & Phase Power Dividers and
k Circulators Shifters Hybrids

Adapters Attenuators Couplers Blocks
Type N (M) DC-6 GHz 2W through 100W

\Connector

Type N Male

Outline Drawings For Models : T-N-17-6-5

Units A

T-N-17-6-5
0.81

1.91

0.78

48.51

19.81

20.57

Notes:

Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline drawing

non Type N Male

Connector

—T

C
B A
Outline Drawings For Models : T-N-17-6-35
Units A B Cc
T-N-17-6-35

in. 2.81 2.00 1.94

mm 71.37 50.80 49.28
Notes:

Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline drawing

435 Moreland Road = Haup I?auge New York 11788
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Tel‘m i natiOI‘IS ( 50 0 h m Load S) an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
AREEIES AMERIEIETS CEIEER pror. PEESES o Shifters Hybrids Loads)

Waveguide

Type N (M) DC-6 GHz 2W through 100W

Connector
Type N Male

B
A
Outline Drawings For Models : T-N-17-6-50
Units A B Cc
T-N-17-6-50

in. 2.81 2.25 1.94

mm 71.37 57.15 49.28
Notes:

Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline drawing.

435 Moreland Road = Haup I?auge New York 11788
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Tel‘m i natiOI‘IS ( 50 0 h m Load S) an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
AREEIES AMERIEIETS CEIEER pror. PEESES o Shifters Hybrids Loads)

Waveguide

Type N (M) DC-6 GHz 2W through 100W

10-32 X .38 DP
4 Places (both ends)

Connector
Type N Male

3.50
+/- .03

[1T17T]

A

Outline Drawings For Models : T-N-17-6-100

Units A (o3
T-N-17-6-100
in. 7.22 6.13
mm 183.39 155.70
Notes:

Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline drawing.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
AREEIES AMERIEIETS CEIEER pror. PEESES o Shifters Hybrids Loads)

Waveguide
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microwave-east

Waveguide

an ‘B communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

Detectors

DC .
AREIPRER RBIETS (o Blocks Circulators Shifters Hybrids Loads) TR S

Coaxial to Waveguide Adapters - Type N
2.60-3.95 614A
3.95-5.95 613A
5.85-8.20 612A
8.20-12.4 601A
12.4-18.0 609
Coaxial to Waveguide Adapters - SMA, 3.5 mm and 2.9 mm
5.85-8.2 4602
8.21-12.4 4601
12.4-18.0 4609
18.0-26.5 4608B
26.5-40 V4607
Standard Gain Horns

2.60-3.95 644
3.95-5.85 643
5.4-8.20 642
8.20-12.4 640
12.4-18.0 639
18.0-26.5 638
26.5-40.0 V637

*For Band Designation, see table below.

Band Designations

Band (GHz) Waveguide Size Band Letters and Codes In Use
1.12-1.7 WR-650 D, L
1.7-2.6 WR-430 D, LS, M, R
2.6-3.95 WR-284 S
3.95-5.85 WR-187 C,G,H
5.4-8.2 WR-137 A, C, G, J, XB, XN
7.05-10 WR-112 B, H, W, XB, XL
8.2-12.4 WR-90 X, XS
124 -18 WR-62 G,Ku, P, U, Y
18 - 26.5 WR-42 K
26.5 - 40 WR-28 A Ka, R, T,U Y

As an 1ISO9001: 2000 company, each Narda waveguide product is manufactured to L-3 Communications’
Quality Assurance Program. Test and measurement staff use the latest automatic network analysis
equipment which includes several systems that operate to 40 and 50 GHz. The high power test facility
provides both broadband, high continuous wave (CW) power and peak power test capability under the most
severe environmental conditions. Power test capability to 15 kW peak and 150 W CW are also available.

Narda’s test facilities and expertise in manufacturing and design ensures the delivery of an exceptional
microwave product.

435 Moreland Road = Haup I?auge New York 11788
302 TEL: (631) 231-1700 = FAX: (631) 231-1711
www.nardamicrowave.com = EMAIL: nardaeast@L 3com.com



narda

microwave-east
Waveguide to Coaxial Adapters an ( IB) communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
AREIPRER RBIETS (o Blocks LRI Circulators Shifters Hybrids Loads)

Waveguide

Quick Reference Guide

Waveguide to Type N Female 2.6 to 18 GHz...........ooovmiiiiiii e 304
Waveguide to SMA, 3.5mm and 2.92 mm Female 5.85t0 40 GHz...............ovvvvnnnnnnn.n. 307
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Waveguide to Coaxial Adapters

an ‘B communications company

Adapters Attenuators Couplers el FhEEe

Circulators Shifters

DC
Blocks Detectors

Power Dividers and Terminations (50 Ohm
Hybrids Loads)

Waveguide to Type N Female 2.6 to 18 GHz

Waveguide

Features

= Low VSWR

= Low Insertion Loss
» Lightweight
Models

= 614A, 613A, 612A, 601A, 609

Model 614A 613A 612A 601A 609
Low Frequency (GHz) 2.6 3.95 5.85 8.20 12.4
High Frequency (GHz) 3.95 5.85 8.20 124 18.0
Band S* c* XN* X* Ku*
Waveguide Size WR-284 WR-187 WR-137 WR-90 WR-62
Flange Type Cover Cover Cover Cover Cover
Flange (Equivalent to) UG-584/U UG-407/U UG-441/U UG-135/U UG-419/U
VSWR (max) 1.25 1.25 1.35 1.25 1.50
Weight (max) in Ibs 1.30 0.30 0.30 0.10 0.25
Weight (max) in kg 2.80 0.50 0.50 0.25 0.10
Connector Type N Type N Type N Type N Type N
Special Notes: A A A A A
Special Notes:
A: *For a complete listing of all band letters and codes in use, refer to Band Designation Table on the following page

435 Moreland Road = Haup IPauge New York 11788
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Waveguide to Coaxial Adapters an ( IB) communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm .
Waveguide

DC
ez MRS SO Blocks DU Circulators Shifters Hybrids Loads)

Waveguide to Type N Female 2.6 to 18 GHz

Band (GHz) Waveguide Size Band Letters And Codes In Use
1.12-1.7 WR-650 D,L
1.7-26 WR-430 D, LS, M,R
2.6-3.95 WR-284 S

3.95-5.85 WR-187 C,G,H
5.4-8.2 WR-137 A, C, G, J, XB, XN
7.05-10 WR-112 B, H, W, XB, XL
8.2-12.4 WR-90 X, XS
12.4-18 WR-62 G,Ku, P U,Y
18-26.5 WR-42 K
26.5-40 WR-28 A Ka, R T U Y

Band Designation Table

435 Moreland Road = Haup I?auge New York 11788
TEL: (631) 231-1700 = FAX: (631) 231-1711 305
www.nardamicrowave.com = EMAIL: nardaeast@L 3com.com



narda

microwave-east
Waveguide to Coaxial Adapters an ( IB) communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm .
Waveguide

DC
AREIPRER RBIETS (o Blocks LRI Circulators Shifters Hybrids Loads)

Waveguide to Type N Female 2.6 to 18 GHz

i : |

Outline Drawings For Models : 614A, 613A, 612A, 601A, 609

Units A B C
614A
in. 2.52 1.66 1.75
mm 64.01 42.16 44.45
613A
in. 2.02 1.36 1.52
mm 51.31 34.54 38.61
612A
in. 1.77 1.25 1.52
mm 44.96 31.75 38.61
601A
in. 1.22 0.80 1.52
mm 30.99 20.32 38.61
609
in. 1.48 1.10 1.34
mm 37.59 27.94 34.04
Notes:

Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline drawing.

435 Moreland Road = Haup I?auge New York 11788
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Waveguide to Coaxial Adapters

an ‘B communications company

Power Dividers and
Hybrids

Phase
Shifters

Isolators &

Terminations (50 Ohm
Loads)

Waveguide to SMA, 3.5mm and 2.92 mm Female 5.85 to 40 GHz

DC .
Adapters Attenuators Couplers Blocks Detectors Circulators Waveguide

Features

= Low VSWR
= Low Insertion Loss
» Lightweight
= Precision Coaxial Connectors Either SMA,
3.5mm or 2.9mm
Models

= 4602, 4601, 4609, 4608B, V4607

460

460

4609

46088

460

High Frequency (GHz) 5.85 8.2 12.4 18.0 26.5
Low Frequency (GHz) 8.2 12.4 18.0 26.5 40.0
Band c* X* Ku* K* Ka*
Waveguide Size WR-137 WR-90 WR-62 WR-42 WR-28
Flange Type Cover Cover Cover Cover Cover
Flange (Equivalent to) UG-441/U UG-135/U UG-418/U UG-595/U UG-599/U
VSWR (max) 1.1 1.25 1.25 1.25 1.20
Maximum Weight (oz) 6 4.0 4.0 4.0 2
Maximum Weight (gr) 171 113 113 113 60
Connector Type SMA-F Type SMA-F Type SMA-F Type 3.5mm F 292 mmF
Special Notes: A A A A A
Special Notes:
A: *For a complete listing of all band letters and codes in use, refer to Band Designation Table on the following page.

435 Moreland Road = Haup IPauge New York 11788
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Waveguide to Coaxial Adapters an ( IB) communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm .
Waveguide

DC
ez MRS SO Blocks DU Circulators Shifters Hybrids Loads)

Waveguide to SMA, 3.5mm and 2.92 mm Female 5.85 to 40 GHz

Band (GHz) Waveguide Size Band Letters And Codes In Use
1.12-1.7 WR-650 D,L
1.7-26 WR-430 D, LS, M,R
2.6-3.95 WR-284 S

3.95-5.85 WR-187 C,G,H
5.4-8.2 WR-137 A, C, G, J, XB, XN
7.05-10 WR-112 B, H, W, XB, XL
8.2-12.4 WR-90 X, XS
12.4-18 WR-62 G,Ku, P U,Y
18-26.5 WR-42 K
26.5-40 WR-28 A Ka, R T U Y

Band Designation Table

a
m

7
N

|

Outline Drawings For Models : 4602

Units A B C D E
4602
in. 2.65 2.03 1.13 0.81 0.360
mm 67.31 51.56 28.70 20.57 9.144
Notes:

Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline drawing.

435 Moreland Road = Haup I?auge New York 11788
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Waveguide to Coaxial Adapters an ( IB) communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
AREIPRER RBIETS (o Blocks LRI Circulators Shifters Hybrids Loads)

Waveguide

Waveguide to SMA, 3.5mm and 2.92 mm Female 5.85 to 40 GHz

D
C E

2.92 mm
Connector N
L ()
N
A A
B B
Rl e =
u—+—"U

Outline Drawings For Models : V4607

Units A B (o D E
V4607
in. 1.49 1.23 0.55 0.22 0.36
mm 37.85 31.24 13.97 5.59 9.14
Notes:

Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline drawing.

435 Moreland Road = Haup I?auge New York 11788
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Adapters Attenuators Couplers

D
Bloc

© Detectors
ks

Isolators &
Circulators

Phase
Shifters

Power Dividers and
Hybrids

narda

microwave-east

an ‘B communications company

Terminations (50 Ohm
Loads)

Waveguide

Waveguide to SMA, 3.5mm and 2.92 mm Female 5.85 to 40 GHz

&

Outline Drawings For Models : 4601, 4609, 4608B

Units A B C
4601
in. 1.22 0.80 0.83
mm 30.99 20.32 21.08
4609
in. 1.02 0.77 0.71
mm 25.91 19.56 18.03
4608B
in. 1.01 0.75 0.77
mm 25.65 19.05 19.56
Notes:

Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline drawing.
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Waveguide Horn Antennas an ( IB) communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

DC
AREIPRER RBIETS (o Blocks LRI Circulators Shifters Hybrids Loads)

Waveguide

Quick Reference Guide

Standard Gain HOrns 2.60 t0 40 GHaz.......conie e 312
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Waveguide Horn Antennas

Adapters Attenuators Couplers

DC
Blocks Detectors

Isolators &

Circulators

Phase
Shifters

Power Dividers and

narda

microwave-east

an ‘B communications company

Terminations (50 Ohm

Waveguide

Standard Gain Horns 2.60 to 40 GHz

Features

Models

Hybrids

Loads)

= Primary Standard of Antenna Gain
= 7 Models Cover from 2.60 GHz to 40 GHz

= 644, 643, 642, 640, 639, 638, V637

Model 644 643 642 640
Low Frequency (GHz) 2.6 3.95 54 8.2
High Frequency (GHz) £k 6.8 8.2 12.4
Band S* c* XN* X*
Waveguide Size WR-284 WR-187 WR-137 WR-90
Input Cover Flange Equivalent UG-584/U UG-407/U UG-441/U UG-135/U
VSWR (max) 1.15 1.15 1.15 1.15
Weight (max) in lbs 6 2.30 1 0.50
Weight (max) in kg 2.80 1.10 0.50 0.23
Special Notes: A,B A,B A,B A,B

Special Notes:

A: *For a complete listing of all band letters and codes in use, refer to Band Designation Table.

Patterns for all models in this series conform to the following description: Beam width in E and H plane varies from 23° at the highest
frequency to 34° at the lowest frequency. Side lobes in the H plane are all more than 20 dB down. First side lobes in the E plane are 13
dB down, second side lobes are 18 dB down and all other E plane lobes are more than 20 dB down.

Gain at Mid Frequency; 16.5 dB (with reference to isotropic radiation) variation is 1.5 dB over total band about the mid band value.

See Waveguide Flange Data on the following pages for flange detail.

B: See Standard Gain Horns Charts at the end of this section.

312

435 Moreland Road = Haup IPauge New York 11788
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Waveguide Horn Antennas an ( IB) communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm .
Waveguide

DC
ez MRS SO Blocks DU Circulators Shifters Hybrids Loads)

Standard Gain Horns 2.60 to 40 GHz

Low Frequency (GHz) 12.4 18.0 26.5

High Frequency (GHz) 18.0 26.5 40.0
Band KU* K* V*

Waveguide Size WR-62 WR-42 WR-28
Input Cover Flange Equivalent UG-419/U UG-595/U UG-599/U

VSWR (max) 1.15 1.15 1.15

Weight (max) in lbs 0.20 0.20 0.10

Weight (max) in kg 0.10 0.10 0.05
Special Notes: A,B A,B A

Special Notes:
A: *For a complete listing of all band letters and codes in use, refer to Band Designation Table.

Patterns for all models in this series conform to the following description: Beam width in E and H plane varies from 23° at the highest
frequency to 34° at the lowest frequency. Side lobes in the H plane are all more than 20 dB down. First side lobes in the E plane are 13
dB down, second side lobes are 18 dB down and all other E plane lobes are more than 20 dB down.

Gain at Mid Frequency; 16.5 dB (with reference to isotropic radiation) variation is 1.5 dB over total band about the mid band value.

See Waveguide Flange Data on the following pages for flange detail.
B: See Standard Gain Horns Charts at the end of this section.

Band (GHz) Waveguide Size Band Letters And Codes In Use
1.12-1.7 WR-650 D, L
1.7-2.6 WR-430 D, LS,M,R
2.6-3.95 WR-284 S

3.95-5.85 WR-187 C,G,H
5.4-8.2 WR-137 A, C, G, J, XB, XN
7.05-10 WR-112 B, H, W, XB, XL
8.2-12.4 WR-90 X, X8
12.4-18 WR-62 G, Ku,P, U, Y
18-26.5 WR-42 K
26.5-40 WR-28 A Ka, R, TUY

Band Designation Table

435 Moreland Road = Haup IPauge New York 11788
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Waveguide Horn Antennas an ( IB) communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm

DC .
Adapters Attenuators Couplers Blocks Detectors Circulators Shifters Hybrids Loads) Waveguide

Standard Gain Horns 2.60 to 40 GHz

~328 +.005 DIA.

e —| 2311 £.002|]+— e
1.720 2.002/0— 264 2,005 DIA. N T g
988 SF 626 X081 DP Tis002|T
=002 10 HOLES

} I

3.9370 +.0025

8667
’o— 4343 —f
Vias Fan)

(&5 ¢

©

P

3.9370 +.0025

c
T T —D —=
B ;o L/ \_
L @ T
ik S
s |55 I
D
e R g N | o
— o — b= A —l— A —] (S
c
Hole Dia. 4 Holes Hols Dia. 4 Holes Hole Dia. 4 Holes. Hole Dia. 4 Holes Hole Dia. 4 Holes
X BAND XB BAND K BAND KU BAND V BAND
BAND* TYPE A = C D HOLE DIA.
X UG-39/U .640 .610 1.625 .813 .169
XB uG-51/U 737 676 1.875 .938 169
K UG-595/U .320 335 .875 438 116
KU UG-419/U 478 497 313 656 144
vV UG-599/U .250 .265 .750 375 116
oo 585 +001/-000 B THAY _—
I ,,,,,,,,, \f'a,.a ,,,,,,,,,,,,,,,,,,
#4-40NC-28 C BORE ! 2 HOLES MARKED "B~ B
T40DIA X 634 +001 DEEP ALIGNMENT PINS
K.V. Q.M. E BAND HOLES EQUALLY SPACED 062 000t o1 DA XN, C. S BAND US- 148 AU g 015 EquALLY sPACED
UG- 344/U 6 HOLES EQUALLY SPAGED
BAND* TYPE A B (o} BAND* TYPE A HOLE DIA.
K UG-425/U 1.125 .937 .331 S UG-53/U 5.313 2567
v UG-381/U 1.125 .937 .331 C UG-149A/U 3.625 199
Q UF-383/U 1.125 .937 331
M UF-385/U 75 .562 199
E UG-387/U .75 562 199

Waveguide Flange Data.
For a complete listing of all band letters and codes in use, refer to the Band Designation Table.
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314 TEL: (631) 231-1700 = FAX: (631) 231-1711
www.nardamicrowave.com = EMAIL: nardaeast@L 3com.com



narda

microwave-east
Waveguide Horn Antennas an ( IB) communications company

Isolators & Phase Power Dividers and Terminations (50 Ohm .
Waveguide

DC
AREIPRER RBIETS (o Blocks LRI Circulators Shifters Hybrids Loads)

Standard Gain Horns 2.60 to 40 GHz

A 1
Outline Drawings For Models : 644, 643, 642, 640, 639, 638, V637

Units A B (o3
644
in. 15.82 9.52 7.16
mm 401.83 241.81 181.86
643
in. 10.47 6.34 4.80
mm 265.94 161.04 121.92
642
in. 7.76 4.67 Bi58
mm 197.10 118.62 89.66
640
in. 5.06 3.09 2.34
mm 128.52 78.49 59.44
639
in. 3.48 2.20 1.73
mm 88.39 55.88 43.94
638
in. 2.57 1.51 1.16
mm 65.28 38.35 29.46
V637
in. 1.76 1.06 .82
mm 44.70 26.92 20.83
Notes:

Dimensions are maximum and for reference only. Contact the factory for detailed specifications and outline drawing.
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Isolators & Phase Power Dividers and Terminations (50 Ohm

an ‘B communications company

Waveguide

D
Bloc

C
ks

GAIN (dB)
> 3 = b
o > o =

-
o
=]

-
3
o

19.0

18.0 B

17.0

GAIN (dB)

15.0 B

14.0

Circulators Shifters Hybrids

Standard Gain Horns 2.60 to 40 GHz

ABSOLUTE GAIN CALIBRATION
NARDA MODEL V637 STANDARD GAIN HORN

V0
W L
. .
o L
ffEE AR B e
EEE i e i
R HEE HEE Eii HESE S
- - FRE-QUENCY (Gl-|z) - . -
ABSOLUTE GAIN CALIBRATION

NARDA MODEL 638 STANDARD GAIN HORN

18.0

FREQUENCY (GHz)

Loads)

316
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Narda offers a complete line of RF/microwave
electromechanical switches: stocked SEMs, standard
custom-part, and one-of-a-kind custom.

All Narda switches offer exceptional reliability and
performance. A unique actuator design enables
Narda to guarantee operation of one-million to two-
million cycles per switch position without noticeable
performance degradation. This means:

No intermittent contacts in RF or indicator circuits

Operating reliability is complemented by RF
specifications that equal or exceed industry
standards.

The unique design of the coil and solenoid allows the
solenoid to be actuated more than one million cycles.

These switches can also include a self-termination
technique that does not require a separate RF cavity.
All switches are designed to meet MIL-S-3928 are
are fully compatible with both military and commercial
logic integrated circuits.

After assembly, switches are tested for VSWR,
insertion loss, and isolation. Individual switches are
then cycled in each position in accordance with
Narda's comprehensive test procedures to assure
trouble-free operation. Before shipping, final testing is
performed. In addition to electrical and mechanical
testing, the switches are tested at greater than 10
megohms, 500 volts for DC resistance between the
switch body, the terminal, and indicator circuitry.

Narda electromagnetic switches are available in
single pole double throw (SPDT) through single pole
twelve throw (SP12T), as well as transfer switch

configurations. Standard options include four
activation modes, 50-ohm terminations, and TTL
logic circuits.

SEM models have either SMA or Type N connectors,
indicator circuitry, solder-control terminals, 12, 24 or
28 Vdc actuating voltage, and a typical switching
speed of 15 ms. TTL models include suppression
diodes. Polarity is common positive for all pulse-
latching models.

Custom-part switches and one-of-a-kind switches
designed and manufactured to your specific
requirements benefit from the same rigorous
standards and environment maintained for our SEM
switch line.

SEMs - Standard, Stocked Switches

Narda has brought its most popular custom switches
into the mainstream by making them standard,
stocked catalog products that are always available
when you need them. These Stocked
ElectroMechanical switches - or SEM switches - are
the definitive answer to most switch requirements.

With more than forty distinct models, Narda's SEM
switches address applications in many industries:
ATE, satellite communications, wireless
communications, avionics, and military (Radar/EW/
communications and commercial test equipment).

Limiters
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Standard, Custom Switches

Narda custom switches range from single-pole,
double-throw configurations (SPDT) to single-pole,
twelve-throw (SP12T) units, plus transfer switches.

Options include four different activation modes, all
popular RF connector types, all common operating
voltages, frequencies up to 26.5 GHz, and such
special options as built-in 50-ohm terminations, self
de-energizing circuits, indicator circuits, TTL logic
circuits, MOSFET drivers and BCD decoders.

With this wide assortment of options, almost all
requirements can be satisfied without resorting to the
development of one-of-a-kind switches. If you have
unique specifications. however, Narda is ready to
design a switch that will precisely meet each of your
parameters.

narda

microwave-east

an ‘B communications company

Switched Attenuators ~ Switched Filter Banks  Limiters
Extensive implementation of manufacturing and

quality procedures, along with shop flow travelers,

ensure that each step of the manufacturing process

is completed correctly. Registration to 1ISO9001:2000

reflects our commitment to serving customers

throughout the world.
Assemblies

In many instances, it may be advantageous to have
Narda incorporate a specified switch into a Narda-
designed assembly of high performance products,
such as filters, amplifiers, power dividers, and
couplers.

Like Narda switches, these assemblies will satisfy
your most rigid performance requirements and will be
manufactured, assembled, inspected and tested
under the guidance and regulation of a quality
assurance organization without industry equal.
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Quick Reference Guide

SP2T SMA (F) DC-18 GHZ...coeeieeeee e 327
SP2T Type N (F) DC-12.4 GHZ....ocoiiiiiieeee e 336
SP2T SMA (F) DC-26.5 GHzZ......oeiiiiiiiiieeeee e 338
SP3T SMA (F) DC-18 GHZ...ceeeeeee et 340
SPAT SMA (F) DC-18 GHZ...ooeeee et 345
SPST SMA (F) DC-18 GHZ...coeiee et 349
SPOT SMA (F) DC-18 GHZ...cceeieeee et 351
2P2T (Transfer) SMA (F) DC-18 GHz .......ovviiiieeiieeeeeeeeeeee e 358
Glossary TTL Logic Voltage Level:

Low 0 to 0.8 Vdc High 2.5 to 5.0 Vdc
TTL Logic Input Current:
Low 0 mA High 1.6 mA max. @ 3.85 Vdc

TTL Units — Transistor-Transistor-Logic circuitry

SP2T — A single-pole, double-throw switch has one
input port and two selectable output ports.

Multiposition Switch — A multiposition switch has
one input port and more than two selectable output !
ports. Unlike some switches, Narda models can be enables the status gf Fhe switch to be controlled by
switched directly to any one of the available output the level of TTL logic input.

positions without sequencing through intervening Suppression Diodes — Fast-recovery silicon
positions. rectifiers (diodes) connected in parallel with the coils
Transfer Switch — A transfer switch has two of the switch to suppress any transient voltage that
independent paths that operate simultaneously in may be generated by the coils.

one of two selected positions. Indicator Circuitry — A set of internally mounted
contacts that allows external monitoring of switch RF

when the actuating voltage is applied and always status. Some switch series include a steering diode

returns to a predetermined position when the voltage ~ drive due to the electronic indicator.
is removed. Solder Terminal — A turret terminal is standard on all

Latching — Also called Pulse Latching, the switch switches.

remains in a preselected position whenever the Self De-energizing Circuitry — With this option, a
actuating voltage is removed or interrupted and holds ~ set of internally mounted contacts or electronically
that preselected position until a voltage is applied to ~ generated pulses disconnects the driver voltage as

Failsafe — The switch moves to the closed position

another position. This configuration must be pulse- soon as RF contact has been made. This option is
controlled with a pulse width of 20 ms to 100 ms only available with latching type switches.
duration. Standard polarity is common positive. Suppression diodes must be specified with this
Normally Open — All output ports of the switch are option.

disconnected from the input port until a voltage is Common Specifications:

applied to a selected position. * RF Impedance: 50 ohms nominal

Terminated Units — Each unused or open output RF = Actuating Voltage: 28 Vdc
port is internally terminated in a 50-ohm resistive load = Switching Time: 15 ms (max.)

(1W CW max.). = Switching Sequence: Break Before Make
TTL — Selected position of the switch is controlled by - Operat!ng Ambient Temp.: -35°C to _'"_7°°C
a TTL Logic High. The switch requires only nominal * Operating Life: 1 million cycles/position
+28 Vdc (additional 5 Vdc is not required). = Designed to meet MIL-S-3928
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SEM Series Index

o] = = E
g " 25 i : 22 | BE | 32 | & |.B5
= 3 S = = =3 | g2 | #8 | 2 |BEE
“ £z : g % | =8 | 8° | F | &%
— £ =
020 SPDT DCTO 18 SMA FAILSAFE, 28V
120-12 SPDT DCTO 18 SMA FAILSAFE, 12V
020-24 SPDT DCTO 18 SMA FAILSAFE, 24V
020L SPDT DCTO 18 SMA LATCHING, 28V
123 SPOT DGTO 18 SMA FAILS AFE, 28V Ll
1230 SPDT DCTO 18 SMA FAILSAFE, 28V L L v
1237 SPDT DCTO 18 SMA FAILSAFE, 28V v L
123L SPDT DCTO 18 SMA LATCHING, 28V L Ll
123LT SPDT DCTO 18 SMA LATCHING, 28V v L [
123LD SPDT DCTO 18 SMA LATCHING, 28V L L v
12307 SPDT DCTO 18 SMA FAILSAFE, 28V L L L L
123LDT SPDT DCTO 18 SMA LATCHING, 28V ¥ v v v v
123LDT-24 SP2T DCTO 148 SMA LATCHING, 24V L L L L L
120 SPDT DCTO124 N FAILSAFE, 28V v
12300 SPDT DG T0124 N FAILSAFE, 28V v L v
124 SPDT DG T0 26.5 SMA FAILS AFE, 28V Ll
133 SPaT DCTO 18 SMA NORMALLY OPEN, 28V v
133D SPaT DCTO 18 SMA NORMALLY OPEN, 28V v v v
13307 SPat DGCTO 14 SMA NORMALLY OPEN, 28V L L L L
1337 SPaT DCTO 18 SMA LATCHING, 28V v L
1337 SPAT DCTO 18 SMA NORMALLY OPEN, 28V Ll Ll
143 SPAT DCTO 18 SMA NORMALLY OPEN, 28V L
1430 SPAT DCTO 18 SMA NORMALLY OPEN, 28V v v v
14307 SPAT DCTO 18 SMA NORMALLY OPEN, 28V L L L L
14307-24 SPAT DCTO 18 SMA NORMALLY OPEN, 24V L L L v
1437 SPAT DCTO 18 SMA NORMALLY OPEN, 28V L v
153 SPST DCTO 18 SMA NORMALLY OPEN, 28V Ll
{066 SPaT DCTO 14 SMA NORMALLY OPEN, 28v
163 SPET DCTO 18 SMA NORMALLY OPEN, 28V v
1630 SPET DCTO 18 SMA NORMALLY OPEN, 28V L L L
18307 SPET DCTO 18 SMA NORMALLY OPEN, 28V ¥ v L v
163LD SPET DCTO 18 SMA LATCHING, 28V L L L L
163L0T-24 SPET DGCTO14 SMA LATGHING, 24V L L L v L
1637 SPET DCTO 18 SMA NORMALLY OPEN, 28V L v
XSEMI23 TRANSFER DCTO 18 SMA NORMALLY OPEN, 28V L
XSEM323D TRANSFER DCTO 18 SMA NORMALLY OPEN, 28V L L v
XSEM323L TRANSFER DCTO 18 SMA LATCHING, 28V v
XSEMIZILD TRANSFER DCTO 18 SMA LATCHING, 28V L L L
XSEMIZILD-24 TRANSFER DC 10124 SMA LATCHING, 24V v L L
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SP2T SMA (F) DC-18 GHz

Features
= 16 Stock Models in SP2T Series

= LA » Standard Features Include:Latching Models,
Failsafe Models, TTL Logic Control, Indicator
narda Circuits
FSCM 99899 ¥ =
SWITCH, RE. COAXIAL Models

Aol B\l 12VDC

I 2716 |[ofle] 0723

IN

= SEM020, SEM020-12, SEM020-24, SEMO020L,
SEM123, SEM123D, SEM123T, SEM123L,
SEM123LT, SEM123LD, SEM123DT,
SEM123LDT, SEM123LDT-24

SEMO020

SEMO020-12 SEMO020-24 SEMO020L SEM123
Features SP2T (SMA), SP2T (SMA), SP2T (SMA), SP2T (SMA), Pulse SP2T (SMA)
Failsafe Failsafe Failsafe Latching
. 160mA @28Vdc & | 275mA @12Vdc & |200 mA @24 Vdc &| 200mA @28Vdc & | 160mA @28Vdc &
Actuating Current 25°C 25°C 25°C 25°C 25°C
Frequency Range (GHz) DC-18 DC-18 DC-18 DC-18 DC-18
Insertion Loss dB (max)
DC-3 GHz 0.2 0.2 0.2 0.2 0.2
Insertion Loss dB (max) 3-8 03 03 03 03 03
GHz
Insertion Loss dB (max)
8-12.4 GHz 0.4 0.4 0.4 0.4 0.4
Insertion Loss dB (max)
12.4-18 GHz 0.5 0.5 0.5 0.5 0.5
VSWR (max) DC-3 GHz 1.2:1 1.2:1 1.2:1 1.2:1 1.2:1
VSWR (max) 3-8 GHz 1.3:1 1.3:1 1.3:1 1.3:1 1.3:1
VSWR (max) 8-12.4 GHz 1.4:1 1.4:1 1.4:1 1.4:1 1.4:1
VSWR (max) 12.4-18 GHz 1.5:1 1.5:1 1.5:1 1.5:11 1.5:1
Isolation dB (min) DC-3 GHz 80 80 80 80 80
Isolation dB (min) 3-8 GHz 70 70 70 70 70
Isolation dB (min) 8-12.4 60 60 60 60 60
GHz
Isolation dB (min) 12.4-18 60 60 60 60 60
GHz
Actuation Failsafe, 28V Failsafe, 12V Failsafe, 24V Latching, 28V Failsafe, 28V
Indicator Circuitry N/A N/A N/A N/A Included
Suppression Diodes N/A N/A N/A N/A N/A
TTL Logic N/A N/A N/A N/A N/A
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SP2T SMA (F) DC-18 GHz

Model SEM123D SEM123T SEM123L SEM123LT SEM123LD
SP2T (SMA), Failsafe, SP2T (SMA), SP2T (SMA), SP2T (SMA), Pulse SP2T (SMA), Pulse
Features Indicator Ckt., TTL*, Failsafe, Terminated,| Pulse Latching Latching, Terminated, Latching Indicator
Suppression Diode Indicator Ckt. Indicator Ckt. Indicator Ckt. Ckt., TTL*
Actuating o 280mA @28Vdc & | 200mA @28Vdc o 200mA @28Vdc &
Current 160mA @28Vdc & 25°C 25°C 8 25°C 280mA @28Vdc & 25°C 25°C
Frequency ) ) ) ) )
Range (GHz) DC-18 DC-18 DC-18 DC-18 DC-18
Insertion Loss
dB (max) DC-3 0.2 0.2 0.2 0.2 0.2
GHz
Insertion Loss
dB (max) 3-8 0.3 0.3 0.3 0.3 0.3
GHz
Insertion Loss
dB (max) 8-12.4 0.4 0.4 0.4 0.4 0.4
GHz
Insertion Loss
dB (max) 0.5 0.5 0.5 0.4 0.5
12.4-18 GHz
VSWR (max) . . . . .
DC-3 GHz 1.2:1 1.2:1 1.2:1 1.2:1 1.2:1
VSWR (max) ) ) . . )
3.8 GHz 1.3:1 1.3:1 1.3:1 1.3:1 1.3:1
VSWR (max) . . . . .
8-12.4 GHz 1.4:1 1.4:1 1.4:1 1.4:1 1.4:1
VSWR (max) . . . . .
12.4-18 GHz 1.5:1 1.5:1 1.5:1 1.5:1 1.5:1
Isolation dB
(min) DC-3 GHz 80 80 80 80 80
Isolation dB
(min) 3-8 GHz 70 70 70 70 70
Isolation dB
(min) 8-12.4 60 60 60 60 60
GHz
Isolation dB
(min) 12.4-18 60 60 60 60 60
GHz
Actuation Failsafe, 28V Failsafe, 28V Latching, 28V Latching, 28V Latching, 28V
In.dlca!tor Included Included Included Included Included
Circuitry
Suppression Included N/A N/A N/A N/A
Diodes
TTL Logic Included N/A N/A N/A Included
Special Notes: A N/A N/A N/A A
Special Notes:
A: 1. Selected switch position is controlled by TTL Logic.
2. Switch requires only nominal +28 Vdc for coils (additional 5 Vdc is not required).
3. TTL LOGIC LEVEL: Low 0 to .8 Vdc, High 2.5 to 5.0 Vdc
4. TTL LOGIC INPUT CURRENT: Low 0 mA, High 1.6 mA max @ 3.85 Vdc
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SP2T SMA (F) DC-18 GHz

Model SEM123DT SEM123LDT SEM123LDT-24
Foatures SP2T (SMA), Failsafe, Terminated | SP2T (SMA), Terminated Indicator Injsjt;(gw)'ss“'i‘zs';sacg'ig%e
Indicator Ckt., Suppression Diode, TTL* Ckt., Suppresion Diode, TTL* .YTTIf)*p ’
Actuating Current 280mA @28Vdc & 25°C 280mA @28Vdc & 25°C 325mA @24Vdc & 25°C
Frequency Range : ) )
(GHz) DC-18 DC-18 DC-18
Insertion Loss dB
(max) DC-3 GHz g Lz L2
Insertion Loss dB
(max) 3-8 GHz 0.3 0.3 0.3
Insertion Loss dB
(max) 8-12.4 GHz L U Ui
Insertion Loss dB
(max) 12.4-18 GHz 0.5 0.5 0.5
VSWR (max) DC-3 1.2:1 1.2:1 1.2:1
GHz
VSWR (max) 3-8 . . .
GHz 1.3:1 1.31 1.311
VSWR (max) 8-12.4 1.4:1 1.4:1 1.4:1
GHz
VSWR (max) . . .
12.4-18 GHz 1.5:1 1.5:1 1.5:1
Isolation dB (min)
DC-3 GHz 80 80 80
Isolation dB (min)
3.8 GHz 70 70 70
Isolation dB (min)
8-12.4 GHz e e €
Isolation dB (min)
12.4-18 GHz 60 60 60
Actuation Failsafe, 28V Latching, 28V Latching, 24V
Indicator Circuitry Included Included Included
Sup;_)ressmn Included Included Included
Diodes
TTL Logic Included Included Included
Special Notes: N/A A N/A
Special Notes:
A: 1. Selected switch position is controlled by TTL Logic.
2. Switch requires only nominal +28 Vdc for coils (additional 5 Vdc is not required).
3. TTL LOGIC LEVEL: Low 0 to .8 Vdc, High 2.5 to 5.0 Vdc
4. TTL LOGIC INPUT CURRENT: Low 0 mA, High 1.6 mA max @ 3.85 Vdc
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SP2T SMA (F) DC-18 GHz
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SP2T SMA (F) DC-18 GHz
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SP2T SMA (F) DC-18 GHz
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SP2T Type N (F) DC-12.4 GHz

Features

= Type N Connectors
Models

= SEM123N, SEM123DN

Model SEM123N SEM123DN
Features SP2T (N), Failsafe, Indicator Ckt | SP2T (N), Failsafe, Indicator Ckt., TTL*, Suppression Diode
Actuating Current 180mA @28Vdc & 25°C 180mA @28Vdc & 25°C
Frequency Range (GHz) DC-12.4 DC-12.4
Insertion Loss dB (max) DC-3 GHz 0.2 0.2
Insertion Loss dB (max) 3-8 GHz 0.35 0.35
Insertion Loss dB (max) 8-12.4 GHz 0.5 0.5
VSWR (max) DC-3 GHz 1.2:1 1.2:1
VSWR (max) 3-8 GHz 1.35:1 1.35:1
VSWR (max) 8-12.4 GHz 1.5:1 1.5:1
VSWR (max) 12.4-18 GHz N/A N/A
Isolation dB (min) DC-3 GHz 80 80
Isolation dB (min) 3-8 GHz 70 70
Isolation dB (min) 8-12.4 GHz 60 60
Actuation Failsafe, 28V Failsafe, 28V
Indicator Circuitry Included Included
Suppression Diodes N/A Included
TTL Logic N/A Included
Special Notes: N/A A
Special Notes:
A: 1. Selected switch position is controlled by TTL Logic.
2. Switch requires only nominal +28 Vdc for coils (additional 5 VVdc is not required).
3. TTL LOGIC LEVEL: Low 0 to .8 Vdc, High 2.5 to 5.0 Vdc
4. TTL LOGIC INPUT CURRENT: Low 0 mA, High 1.6 mA max @ 3.85 Vdc
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SP2T Type N (F) DC-12.4 GHz
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SP2T SMA (F) DC-26.5 GHz

Features
= SMA Connectors
Models
= SEM124
Features SP2T (SMA), Failsafe, Indicator Ckt.
Actuating Current 160mA @28Vdc & 25°C
Frequency Range (GHz) DC-26.5

Insertion Loss dB (max) DC-3 GHz 0.2
Insertion Loss dB (max) 3-8 GHz 0.3
Insertion Loss dB (max) 8-12.4 GHz 0.4
Insertion Loss dB (max) 12.4-18 GHz 0.5
Insertion Loss db (max) 18-26.5 Ghz 0.7
VSWR (max) DC-3 GHz 1.2:1
VSWR (max) 3-8 GHz 1.3:1
VSWR (max) 8-12.4 GHz 1.4:1
VSWR (max) 12.4-18 GHz 1.5:1

Isolation dB (min) DC-3 GHz 80
Isolation dB (min) 3-8 GHz 70

Isolation dB (min) 8-12.4 GHz 60

Isolation dB (min) 12.4-18 GHz 60

Actuation Failsafe, 28V
Indicator Circuitry Included
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SP2T SMA (F) DC-26.5 GHz
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SP3T SMA (F) DC-18 GHz

Features

= Five Models In Stock in 3 Position Series
Standard Features Include:

Normally Open and Latching Models

TTL Logic Control, Suppression Diodes
All Models Supplied with Indicator Circuits

Models
a,ﬂ,,::!s%;,,“ . ggmgg,TSEmnD, SEM133DT, SEM133LT,

“%VéJLTAG! 28VDC
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Switched Attenuators

Switched Filter Banks

an ‘B communications company

Limiters

SP3T SMA (F) DC-18 GHz

Model SEM133 SEM133D SEM133DT SEM133LT SEM133T
. SP3T (SMA),
SP3T (SMA), | SP3T (SMA), TTL*, | SP3T (SMA), Normally Open, SP3T (SMA), Pulse
. . . . . . . Normally Open,
Features Normally Open, | Suppression Diode, | Terminated, TTL*, Suppression |Latching, Terminated, Terminated. Indicator
Indicator Ckt Indicator Ckt Diodes, Indicator Ckt Indicator Ckt Ck,t
Actuating [140mA @28Vdc| 140mA @28Vdc & . 300mA @28Vdc & 140mA @28Vdc &
Current & 25°C 25°C 180mA @28Vdc & 25°C 25°C 25°C
Frequency _ 5 _ ) _
Range (GHz) DC-18 DC-18 DC-18 DC-18 DC-18
Insertion
Loss dB
(max) DC-3 0.2 0.2 0.2 0.2 0.2
GHz
Insertion
Loss dB 0.3 0.3 0.3 0.3 0.3
(max) 3-8 GHz
Insertion
Loss dB
(max) 8-12.4 0.4 04 0.4 0.4 0.4
GHz
Insertion
Loss dB
(max) 12.4-18 0.5 0.5 0.5 0.5 N/A
GHz
VSWR (max) . . . . .
DC-3 GHz 1.2:1 1.2:1 1.2:1 1.2:1 1.2:1
VSWR (max) : ) . . )
3.8 GHz 1.3:1 1.3:1 1.3:1 1.3:1 1.3:1
VSWR (max) ) . . . .
8-12.4 GHz 1.4:1 1.4:1 1.4:1 1.4:1 1.4:1
VSWR (max) . . . . .
12.4-18 GHz 1.5:1 1.5:1 1.5:1 1.5:1 1.5:1
Isolation dB
(min) DC-3 80 80 80 80 80
GHz
Isolation dB
(min) 3-8 GHz 70 70 70 70 70
Isolation dB
(min) 8-12.4 60 60 60 60 60
GHz
Isolation dB
(min) 12.4-18 60 60 60 60 60
GHz
Actuation Norma;lgyvOpen, Normally Open, 28V Normally Open, 28V Latching, 28V Normally Open, 28V
Indicator Included Included Included Included Included
Circuitry
Termination
50 OHMS N/A N/A Included Included Included
SCLEICERCD N/A Included Included N/A N/A
Diodes
TTL Logic N/A Included Included N/A N/A
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SP3T SMA (F) DC-18 GHz
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SEM133D
1. Selected switch position is controlled by TTL Logic.
2. Switch requires only nominal +28 Vdc for coils (additional 5 Vdc is not required).
3. TTL LOGIC LEVEL: Low 0 to .8 Vdc, High 2.5 to 5.0 Vdc
4. TTL LOGIC INPUT CURRENT: Low 0 mA, High 1.6 mA max @ 3.85 Vdc
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SP3T SMA (F) DC-18 GHz
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1. Selected switch position is controlled by TTL Logic.

2. Switch requires only nominal +28 Vdc for coils (additional 5 Vdc is not required).
3. TTL LOGIC LEVEL: Low 0 to .8 Vdc, High 2.5 to 5.0 Vdc

4. TTL LOGIC INPUT CURRENT: Low 0 mA, High 1.6 mA max @ 3.85 Vdc
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Features

= Normally Open

= Indicator Circuitry Included
Models

= SEM143, SEM143D, SEM143DT,
SEM143DT-24, SEM143T
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SP4T SMA (F) DC-18 GHz

Model SEM143 SEM143D SEM143DT SEM143DT-24 SEM143T
Actuating Current 140néAzgé8Vdc 140?2%%208\/“ 140néA2g0208Vdc 160n;(A2§%204Vdc 140rr;‘Azgé8Vdc
Frequency Range (GHz) DC-18 DC-18 DC-18 DC-18 DC-18
Insertion Loss dB (max) DC-3 GHz 0.2 0.2 0.2 0.2 0.2
Insertion Loss dB (max) 3-8 GHz 0.3 0.3 0.3 0.3 0.3
Insertion Loss dB (max) 8-12.4 GHz 0.4 0.4 0.4 0.4 0.4
Insertion Loss dB (max) 12.4-18 GHz 0.5 0.5 0.5 0.5 0.5
VSWR (max) DC-3 GHz 1.2:1 1.2:1 1.21 1.2:1 1.2:1
VSWR (max) 3-8 GHz 1.3:1 1.3:1 1.3:1 1.3:1 1.3:1
VSWR (max) 8-12.4 GHz 1.4:1 1.4:1 1.4:1 1.4:1 1.4:1
VSWR (max) 12.4-18 GHz 1.5:1 1.5:1 1.5:11 1.5:1 1.5:1
Isolation dB (min) DC-3 GHz 80 80 80 80 80
Isolation dB (min) 3-8 GHz 70 70 70 70 70
Isolation dB (min) 8-12.4 GHz 60 60 60 60 60
Isolation dB (min) 12.4-18 GHz 60 60 60 60 60
Actuation 28V 28V 28V 24V 28V
Termination 50 OHMS N/A N/A Included Included Included
Suppression Diodes N/A Included N/A Included Included
TTL Logic N/A Included Included Included N/A
Special Notes: N/A A N/A A A
Special Notes:
A: 1. Selected switch position is controlled by TTL Logic.
2. Switch requires only nominal +28 Vdc for coils (additional 5 Vdc is not required).
3. TTL LOGIC LEVEL: Low 0 to .8 Vdc, High 2.5 to 5.0 Vdc
4. TTL LOGIC INPUT CURRENT: Low 0 mA, High 1.6 mA max @ 3.85 Vdc
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SP4T SMA (F) DC-18 GHz
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SP5T SMA (F) DC-18 GHz

Models
= SEM153
95 80at

ADigegs Qa@&
o1 2

Features SP5T (SMA), Normally Open, Indicator Ckt.
Actuating Current 140mA @28Vdc & 25°C
Frequency Range (GHz) DC-18
Insertion Loss dB (max) DC-3 GHz 0.2
Insertion Loss dB (max) 3-8 GHz 0.3
Insertion Loss dB (max) 8-12.4 GHz 0.4
Insertion Loss dB (max) 12.4-18 GHz 0.5
VSWR (max) DC-3 GHz 1.2:1
VSWR (max) 3-8 GHz 1.3:1
VSWR (max) 8-12.4 GHz 1.4:1
VSWR (max) 12.4-18 GHz 1.5:1
Isolation dB (min) DC-3 GHz 80
Isolation dB (min) 3-8 GHz 70
Isolation dB (min) 8-12.4 GHz 60
Isolation dB (min) 12.4-18 GHz 60
Actuation

Normally Open, 28V

Indicator Circuitry Included
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SP5T SMA (F) DC-18 GHz

COM+ 1 2 3 4 5
SOLDER
144 DIATHRU
TERMINALS 4MOUNTING HOLES o . ) ; . s
P NEE BallaikalRals
1 1 ] I
75 ! | | | |
150DIA @ ) sq 1758Q T T T T
.J— l ! I ] ]
! . | |
=I é= —_—t e e
CONN SMA (FEMALE 2
Gt apL ! 250 L— 7979 T9?9 7% °%
5PL SPACED AS SHOWN % ? ? (}3 (/ij
ONA1.062 DIABC, 20008 A 1 \ : 4 :
SCHEMATIC SHOWN IN NORMALLY OPEN POSITION
SEM153
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SP6T SMA (F) DC-18 GHz

Features

= DC-18 GHz

= Seven Models from Stock

= Standard Features Include:Failsafe and
Latching Models,TTL Logic Control,
Suppression Diodes Indicator Circuits
Provided With All Models

Models

= SEMO066, SEM163, SEM163D, SEM163T,
SEM163DT, SEM163LD, SEM163LDT-24
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SP6T SMA (F) DC-18 GHz

Model SEM066 SEM163 SEM163D SEM163T
SP6T (SMA), *
Features Normally Open SP6T (SMA), Normally | SP6T (SMA), Normally Open, TTL*, | SP6T (SMA), Normally Open,
Mina);urg ' Open, Indicator Ckt. Suppresion Diode, Indicator Ckt. Terminated, Indicator Ckt
Actuating Current | 1°° mAzgch Vde & 140mA2g208VdC & 140mA @28Vdc & 25°C 140mA @28Vdc & 25°C
Frequency Range DC-18 DC-18 DC-18 DC-18
(GHz)
Insertion Loss dB
(max) DC-3 GHz 0.2 0.2 0.2 0.2
Insertion Loss dB
(max) 3-8 GHz 0.3 0.3 0.3 0.3
Insertion Loss dB
(max) 8-12.4 GHz 0.4 0.4 0.4 0.4
Insertion Loss dB
(max) 12.4-18 GHz o= o2 i v
VSWR (max) DC-3 1.2:1 1.2:1 1.2:1 1.2:1
GHz
VSWR (max) 3-8 1.3:1 1.3:1 1.3:1 1.3:1
GHz
VSWR (max) 8-12.4 1.4:1 1.4:1 1.4:1 1.4:1
GHz
VSWR (max) . . . .
12.4-18 GHz 1.5:1 1.5:1 1.5:1 1.5:1
Isolation dB (min)
DC-3 GHz 80 80 80 80
Isolation dB (min)
3.8 GHz 60 70 70 70
Isolation dB (min)
8-12.4 GHz 70 60 60 60
Isolation dB (min)
12.4-18 GHz e Gl et 60
Actuation Normally Open, 28V | Normally Open, 28V Normally Open, 28V Normally Open, 28V
Indicator Circuitry N/A Included Included Included
Termination 50
OHMS N/A N/A N/A Included
Suppression N/A N/A Included N/A
Diodes
TTL Logic N/A Included Included N/A
Special Notes: N/A N/A A N/A
Special Notes:
A: 1. Selected switch position is controlled by TTL Logic.
2. Switch requires only nominal +28 Vdc for coils (additional 5 Vdc is not required).
3. TTL LOGIC LEVEL: Low 0 to .8 Vdc, High 2.5 to 5.0 Vdc
4. TTL LOGIC INPUT CURRENT: Low 0 mA, High 1.6 mA max @ 3.85 Vdc
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SP6T SMA (F) DC-18 GHz

Model SEM163DT SEM163LD SEM163LDT-24
SP6T (SMA), Normally Open, SP6T (SMA), Pulse Latching, TTL¥, SP6T (SMA), Pulse Latching,
Features Terminated, TTL*, Suppression Diode, Suppresion Diode, Self De-Energizing, Indicator Ckt., Self De-
Indicator Ckt. Indicator Ckt. Energizing
Ag;‘:f;'n"tg 140mA @28Vdc & 25°C 600mA @28Vdc & 25°C 250mA @28Vdc & 25°C
Frequency . : )
Range (GHz) DC-!8 DC-18 DC-18
Insertion Loss
dB (max) DC-3 0.2 0.2 0.2
GHz
Insertion Loss
dB (max) 3-8 GHz 03 0.3 0.3
Insertion Loss
dB (max) 8-12.4 0.4 0.4 0.4
GHz
Insertion Loss
dB (max) 12.4-18 0.5 0.5 0.5
GHz
VSWR (max) . . .
DC-3 GHz 1.2:1 1.2:1 1.2:1
VSWR (max) 3-8 . . .
GHz 1.31 1.3:1 1.311
VSWR (max) . . .
8-12.4 GHz 1.4:1 1.4:1 1.4:1
VSWR (max) . . .
12.4-18 GHz 1.5:1 1.5:1 1.5:1
Isolation dB
(min) DC-3 GHz ee ee g
Isolation dB
(min) 3-8 GHz 70 70 70
Isolation dB
(min) 8-12.4 GHz e et e
Isolation dB
(min) 12.4-18 60 60 60
GHz
Actuation Normally Open 28V Latching, 28V Latching, 24V
In.dlca.tor Included Included Included
Circuitry
Termination 50
OHMS Included N/A N/A
Suppression Included Included N/A
Diodes
TTL Logic Included Included N/A
Special Notes: A A N/A
Special Notes:
A: 1. Selected switch position is controlled by TTL Logic.
2. Switch requires only nominal +28 Vdc for coils (additional 5 Vdc is not required).
3. TTL LOGIC LEVEL: Low 0 to .8 Vdc, High 2.5 to 5.0 Vdc
4. TTL LOGIC INPUT CURRENT: Low 0 mA, High 1.6 mA max @ 3.85 Vdc
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SP6T SMA (F) DC-18 GHz
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SP6T SMA (F) DC-18 GHz
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SP6T SMA (F) DC-18 GHz
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SP6T SMA (F) DC-18 GHz
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2P2T (Transfer) SMA (F) DC-18 GHz

Features
» Failsafe and Latching Models
= TTL Logic Control
= Suppression Diodes
* Indicator Circuits
Models
= XSEM323, XSEM323D, XSEM323L,
XSEM323LD, XSEM323LD-24
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Switched Attenuators

Switched Filter Banks

an ‘B communications company

Limiters

2P2T (Transfer) SMA (F) DC-18 GHz

Model XSEM323 XSEM323D XSEM323L XSEM323LD XSEM323LD-24
Transfer (SMA), | Transfer (SMA), Failsafe, TTL*, | Transfer (SMA), Pulse| Transfer (SMA), | Transfer (SMA),
Features Failsafe, Indicator | Suppression Diodes, Indicator Latching, Indicator Pulse Latching, Pulse Latching,
Ckt. Ckt. Ckt. TTL* TTL*
Actuating 280 mA @28 Vdc o 200 mA @28 Vdc & [200 mA @28 Vdc | 275mA @24 Vdc
Current &25°C 280 mA @28 Vdc & 25°C 25°C &25°C &25°C
Frequency Range DC-18 DC-18 DC-18 DC-18 DC-18
(GHz)
Insertion Loss dB
(max) DC-3 GHz 0.2 0.2 0.2 0.2 0.2
Insertion Loss dB
(max) 3-8 GHz 0.3 0.3 0.3 0.3 0.3
Insertion Loss dB
(max) 8-12.4 GHz 0.4 0.4 0.4 0.4 0.4
Insertion Loss dB
(max) 12.4-18 0.5 0.5 0.5 0.5 0.5
GHz
VSWR (max) . . . .
DC-3 GHz 1.2:1 N/A 1.2:1 1.2:1 1.2:1
UL TER R 1.3:1 1.4:1 1.3:1 1.3:1 1.3:1
GHz
VSWR (max) . . . . .
8-12.4 GHz 1.4:1 1.3:1 1.4:1 1.4:1 1.4:1
Isolation dB (min)
DC-3 GHz 80 80 80 80 80
Isolation dB (min)
3.8 GHz 70 70 70 70 70
Isolation dB (min)
8-12.4 GHz 60 60 60 60 60
Isolation dB (min)
12.4-18 GHz 60 60 60 60 60
Type N/A Transfer Transfer Transfer Transfer
Actuation N/A N/A Latching, 28V Latching, 28V Latching, 24V
Indicator Included Included Included N/A N/A
Circuitry
Suppression N/A Included N/A Included N/A
Diodes
TTL Logic N/A Included N/A Included Included
Special Notes: N/A A N/A A A
Special Notes:
A: 1. Selected switch position is controlled by TTL Logic.
2. Switch requires only nominal +28 Vdc for coils (additional 5 VVdc is not required).
3. TTL LOGIC LEVEL: Low 0 to .8 Vdc, High 2.5 to 5.0 Vdc
4. TTL LOGIC INPUT CURRENT: Low 0 mA, High 1.6 mA max @ 3.85 Vdc
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2P2T (Transfer) SMA (F) DC-18 GHz
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2P2T (Transfer) SMA (F) DC-18 GHz
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Quick Reference Guide

Hermetic PC Board-Mountable Electromechanical Switch..............cccccoiiiiiiiiiinnnnnn. 371
Series 022 (External Termination) - SPDT / DC-26.5 GHz / SMA.........ccccceiiiieiiiieannnn. 373
Series 023 SPDT / DC-12.4 GHzZ / N, TNC .....euiiiiiie et 375
Series 025 - SPDT / DC-26.5 GHZ / SMA ... ... 377
Series 026 (Internal Termination) ............oooeiiiiiiiiiii e, 379
Series 150 - 2-SPDT / DC-26.5 GHzZ / SMA .......ooiiiie e 381
Series 156 - 2-SPDT / DC-26.5 GHzZ / SMA .......oooiiieieeeeeee et 383
MUIti-POSItION SWItCRES.... ..o a e e e 385
Series 030-060 - SP3T-SPET / DC-26.5 GHZ SMA .......oooiiiiiiieeee e 387
Series 032-062 - SP3T-SPET / DC-18 GHZ SMA ........oovriiieiieiieeee e 389
Series 033-063 - SP3T-SPE6T / DC-12.4 GHZ N, TNC .....oooviiiiiiieee e 391
Series 036-066 - SP3T-SPET / DC-26.5 GHZ SMA ........oooiiiiiiiiieee e 393
Series 073-083 - SP7T-SP8T / DC-10 GHzZ N, TNC .....oviiiiiiiiiiieee e 395
Series 075-085 - SP7T-SP8T / DC-18 GHZ SMA ........ootriiieiiiieeee e 397
Series 091-101 (Normally Open and Normally Open with Termination)

SPIT-SP10T / DC-18 GHZ SMA ... ..ottt 399
Series 091-101 (Latching and Latching with Termination)

SPIT-SP10T / DC-18 GHZ SMA ... ..ot a e 401
Series 093-103 - SPOT-SP10T /DC-8 GHz T, TNC.......ooiiiiiiiiiiieeee e 403
Series 110-120 - SP11T-SP12T / DC-12.4 SMA.......c ottt 405
TranSfer SWItCHES ........uiiiiiiiee e e e e e e e e e e e 407
Series 130 DPDT / DC-26.5 GHZ / SMA ...t 409
Series 132 - DPDT / DC-12.4 GHZ TNC, N....oouiiiiiii e 411
Series 136 DPDT / DC-26.5 GHzZ.........uviiiiiiiiieeee et 414

Custom may now be Standard

We believe your first choice should be Narda’s standard SEM switch series even if you have always ordered
custom-part switches. Narda has more standard switches than any company in the industry.

But, if standard still won't do...

It's easy to determine the number of a custom-pick Narda switch that will correctly satisfy your intended
application. Simply use the Part Number Charts on the following page. Referring to these charts, sequentially
select the desired switch characteristics and options from Group 1 through Group 9. (The terms used here are
defined in the Glossary). Within each group, select the number or letter representing the desired configuration
or feature and record it in the manner shown by the typical part number on the chart. (The open boxes below
are provided to assist you in using the part numbering process).

Note that the last digit in part number Group 1 is indicative of envelope size and requires reference to the
individual specifications and drawings in this catalog.

Select only one character from each part number group except for the Group 3 options. In Group 3, you many
select as many options as applicable.
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In Group 1, four items identified as “series number modifiers” call for further explanation:
6XXX - If a matrix-type switch is required, precede the selected series number with modifier number "6" (for
example, specify 6080 for an eight-position matrix switch).

8XXX - If you are able to configure a required switch from the features and options listed here, but will be
imposing your own design or test specification, precede the selected series number with modifier number "8"
to indicate to us that our standard switch may require special treatment.

9XXX - When a deviation from a standard design is required (for example, painted housing instead of black
anodized), precede the selected series number with the number "9." Then contact your Narda Regional Sales
Manager.

To confirm that desired options are available for the selected switch series, please refer to the individual
switch specifications in this section. Any other question that may arise in determining the proper part number
should be addressed to your Narda Regional Sales Manager.

GROUP 1 GROUP 3 GROUP 5 GROUP 7 GROUP 9
SWITCH SERIES OPTIONS TERMINALS FREQUENCY MOUNTING
GOES HEHE-I GOES HEHE-I GOES HERE-l GOES HERE-l GOES HERE-I

WHEN REQUIRED,

SERIES NUMBER GROUP 2 GROUP 4 GROUP 6 GROUP 8
MODIFIER ACTUATION RF CONNECTORS| VOLTAGE POLARITY
GOES HERE GOES HERE GOES HERE——— GOES HERE GOES HERE
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Part Number Charts

GROUP 1 GROUP 3 GROUP 5 GROUP 7 GROUP 9
SWITCH SERIES OPTIONS TERMINALS FREQUENCY MOUNTING
022 - SPDT 062 - SP6T 0 - None - Solder 0 -DC-1GHz 0 - Standard
023 -SPDT 063 - SPET 1 - 50-Ohm (standard) 1 -DC-3GHz Mounting Holes
025-SPDT 073 - SP7T Terminations 2 - Power Connector/ 2 - DC-8GHz 1 - Bracket
026 - SPDT 075 - SP7T 2 - Indicator Fast Disconnect 3 -DC-124GHz 2 - Flange
030-SP3T 083 - SPT Circuitry (standard MIL) 4 - DC-18 GHz 3 - Other (Specify)"
032 -SP3T 085 - SP8T 3 - Suppression 3 - Power Connector/ 6 - DC - 26.5 GHz
033-SP3T 091 - SPIT Diodes Fast Disconnect 8 - DC-6GHz
036 - SP3T 093 - SPIT 4 - TTL Logic (standard "D") 7 - Other
040-SP4T 100 - SP10T High* 4 - Solder (loop) (Specify)tt
042 - SP4T 101 - SP10T 5 - Other 5 - Other (Specify)**
043 -SP4T 103 - SP10T (Specify)tt S - Side Mounted
046 - SP4T  110-SP11T 7 - Self- Terminals
050 - SP5T  120- SP12T De-energizing
052 - STST 130 - Transfer Circuitry™
053 - SPST 132 - Transfer V - MOSFET
056 - SPST 136 - Transfer Driver*
060 - SP6T 150 - 2-SPDT Y - BCDTIL |
156 - 2-SPDT Decoder*
6XXX - Matrix Switches
8XXX - Customer Specification
9XXX - Modified Standard
J,_I TYPICAL PART NUMBER?
v r
I
022 [—|B|| 1234 |[—|A||1||C 6(/C|[[O

] 1 L

I_I

GROUP 2 GROUP 4 GROUP 6 GROUP 8

ACTUATION RF CONNECTORS VOLTAGE POLARITY

A - Failsafe B - 12Vdc G - Other A - Common Plus
B - Latching** A - SMA D-N C - 24Vdc (Specify)tt B - Common Minus

C - Latching Reset E - TNC G - Other D - 28Vdc H -15 Vdc C - Not Relevant

D - Normally Open (Specify)'t E - 48Vdc | -18 Vdc to Application

DA- Normally Open for Switches
Failsafe to with Logic
Position 1

* |f this option is selected, suppression diodes (option 3) must also be selected.

** Requires pulse control of duration 30 to 100 ms unless self-de-energizing circuitry option is chosen. Self-de-energizing circuitry is recommended for multi-throw
switches.

t Sample part number identifies: SPDT switch, latching, 50-ohm termination, indicator circuitry suppression diodes, TTL logic, SMA connectors, solder terminals, 24 Vdc,
DC-26.5 GHz, polarity not relevant.

1t Consult the factory if "“Other is specified in any field.
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Glossary
The following glossary defines the various options and features available on Narda switches.
SPDT Switch - A single-pole, double-throw switch has one input port and two selectable output ports.

Multiposition Switch - A multiposition switch has one input port and more than two selectable output ports.
Standard Narda switches offer up to 12 outputs operating from a single input. Unlike some switch designs,
Narda multiposition models can be switched directly to any one of the available output positions without
sequencing through any intervening positions.

Transfer Switch (DPDT) - A transfer switch has two independent paths that operate simultaneously in either
of two selected positions.

Failsafe - a mode of operation in which the switch moves to the closed position when the actuating voltage is
applied and always returns to a predetermined position when the voltage is removed.

Hot Switching - a mode of operation where a high power RF signal is continually applied to the RF contacts
while the switch is changing positions. Should this mode of operation be necessary, specify a Make-Before-
Break (MBB) type of actuation. It must be noted that switch life is a factor in this type of operation (1 Watt
max). Contact Narda for more information.

Latching - Also called pulsed latching, a mode of operation in which the switch remains in a preselected
position whenever the actuating voltage is removed or interrupted and holds that preselected position until a
voltage is applied to another position. Latching switches specified without self de-energizing circuitry require
pulse control, with pulse duration of 30 to 100 milliseconds.

Latching Reset - A mode of operation in which the switch remains in the pre-selected position whenever the
actuating voltage is removed or interrupted. However, switching to a new position cannot occur until a voltage
has been applied to the reset terminal to open all closed switching positions. This reset mode then permits
random selection of any desired switch position and guarantees clean break-before-make switching.

Normally Open - A mode of operation in which all output ports of the switch are disconnected from the input
port until a voltage is applied to maintain a selected position. The switch returns to its open position with the
removal of voltage.

Normally Open Failsafe to Position 1 - In this mode of operation, (available only on multiposition switches),
Position 1 is always closed until another switch position has been selected.

Make Before Break (MBB) - The make-before-break switch configuration is used in applications where RF
power must remain “on” during switching. Also known as “hot switching.” See above.

50-Ohm Termination - With this option, each unused or open output RF port is internally terminated in a
50-ohm resistive load. 1 W CW per position max.; 5 W CW max input total per switch.

Indicator Circuitry - With the indicator circuitry option, a set of internally mounted contacts allow external
monitoring of switch RF status. Some series require a steering diode 1:24:1 VSWR max.

Suppression Diodes - With this option, fast-recovery silicon recitifiers (diodes) are connected in parallel with
the coils of the switch to suppress any transient voltage generated by the coils.

TTL - Selected position of the switch is controlled by a TTL Logic High. The switch requires only nominal +28
Vdc (additional 5 Vdc is not required).
TTL Logic Voltage Level: Low 0 to 0.8 Vdc
High 2.5 t0 5.0 Vdc
TTL Logic Input Current: Low 0 mA
High 1.6 mA max. @ 3.85 Vdc

TTL Logic, High Input - Completely contained within the switch housing, this Transistor-Transistor-Logic
driver circuitry enables the status of the switch to be controlled by the high level of the TTL logic input.

Manual Activator - With this option specified, the RF switch position can only be selected manually. Narda
does not offer this as a standard.
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Manual Override Activator - With the manual override option, each RF position of the switch can be
selected either electrically or manually. Narda does not offer this as a standard.

Self De-energizing Circuitry - With this option, a set of internally mounted contacts or electronically
generated pulses disconnects the driver voltage as soon as RF contact has been made. This option is only
available with latching type switches. Suppression diodes must be specified with this option.

Power-Handling Capability (Watts CW) - Several factors determine the power-handling capability of a given
switch design. A general indication of power capability versus frequency.

BCD TTL Decoder - Completely contained within the switch housing, BCD logic circuitry establishes
compatibility of the switch with binary logic inputs.

MOSFET Driver - Completely contained within the switch housing, the MOSFET driver establishes
compatibility of the switch with external CMOS (15 Vdc) control logic. This type of driver can be controlled by
any DC voltage from 3 Vdc up to 15 Vdc. A MOSFET circuit is switched with voltage and requires virtually no
current. Also, it does not require a separate +5 Vdc power supply.

Standard Solder Terminal - The standard solder terminal offered with switches is a gold-plated, double-
turret terminal. (See illustration on following page)

Solder (Loop) Terminal - As an option, Narda offers a glass-to-metal loop-type solder terminal. (See
illustration on following page)

Power Connector/Fast Disconnect - The standard power connectors offered with Narda switches are
specified on the individual data sheets in this catalog. Narda switches can also be supplied with other power
connectors specified by the customer.

Polarity - Either common-plus polarity or common-minus polarity must always be specified when ordering the
following switches:

Latching

Latching Reset

Latching with Self De-energizing Circuitry

Latching Reset with Self De-energizing Circuitry

Make Before Break

Normally Open with Suppression Diodes

Failsafe with Suppression Diodes

Normally Open Failsafe to Position 1 with Suppression Diodes
Indicators

Polarity is not relevant to application for switches listed as follows:
Normally Open — No Options

Failsafe — No Options, except for XSEM323 or 130 Series
Switches with TTL logic driver, BCD decoder or MOSFET driver

Actuator Voltage - Standard Narda DC actuating voltages are 12, 15, 18, 24, 28 and 48. When other
voltages are required, contact your Narda Regional Sales Manager for instructions.

.083 4" 110 kﬁ
DIA

.062X .125
l«—— 050
DIA
.25
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Power Handling Capability

AVERAGE POWER (WATTS)

50 S~

.2 3 4 .56 8 1 2 3 4 5 6 8 10124 18 26.5
FREQUENCY (GHz)

Power Handling Capability of Narda Switches vs. Frequency for Common RF Connectors (for 25°C ambient
temperature, matched 50-ohm systems, sea level and cold switching)

For VSWR above 1.1:1, Derate Power Handling Capability as shown:
VSWR Derating Factor

9
.88
.83
.78
73
.70

151
2.0:1
251
3.0:1
351
40:1
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Cross Reference Index

>
%E
=0
DLL'
30
=
=S
e

ACTUATION

TERMINATION
50 OHMS

INDICATOR
CIRCUITRY

SUPPRESSION
DIODES
TTLLOGIC
SELF
DE-ENERGIZING
CIRCUIT

025-A0-A1D-4C0 020 SPDT DCTO18 | SMA FAILSAFE, 28V
025-A0-A1B-4C0 020-12 SPDT DCTO18 | SMA FAILSAFE, 12V
025-A0-A1C-4C0 020-24 SPDT DCTO18 | SMA FAILSAFE, 24
025-B0-A1D-4A0 020L SPDT DCTO 18 | SMA LATCHING, 28V
025-A2-A1D-4C0 123 SPDT DCTO18 | SMA FAILSAFE, 28V v
025-A234-A1D-4C0 123D SPDT DCTO18 | SMA FAILSAFE, 28V v |/
026-A12-A1D-4C0 123T SPDT DCTO18 | SMA FAILSAFE, 28V v
025-B23-A1D-4A0 123L SPDT DCTO18 | SMA LATCHING, 28V v v
026-B123-A1D-4A0 123LT SPDT DCTO18 | SMA LATCHING, 28V v v v
025-8234-A1D-4C0 123LD SPDT DCTO18 | SMA LATCHING, 28V v |/
026-A1234-A1D-4C0 123DT SPDT DCTO18 | SMA FAILSAFE, 28V v v v |V
026-B12347-A1D-4C0 123LDT SPDT DCTO18 | SMA LATCHING, 28V v v v |/ v
026-B12347-A1C-4C0 123LDT-24 SP2T DCTO18 | SMA LATCHING, 24V v v v |/ v
023-A2-D1D-3A0 123N SPDT _|DCTO124| N FAILSAFE, 28V v
023-A234-D1D-3C0 123DN SPDT |DCTO124]| N FAILSAFE, 28V v |/
025-A2-A1D-6C0 124 SPDT _[DCTO26.5| SMA FAILSAFE, 28V v
030-D2-A1D-4A2 133 SP3T DCTO 18 | SMA | NORMAL OPEN, 28V v
030-D234-A1D-4C2 133D SP3T DCTO18 | SMA | NORMAL OPEN, 28V v |/
032-D1234-A1D-4C2 133DT SP3T DCTO 18 | SMA | NORMAL OPEN, 28V | v v v |V
032-B12-A1D-4A2 133LT SP3T DCTO 18 | SMA LATCHING, 28V v v
032-D12-A1D-4A2 133T SP3T DCTO18 [ SMA | NORMAL OPEN, 28V v v
040-D2-A1D-4A2 143 SP4T DCTO 18 | SMA | NORMAL OPEN, 28V v
040-D234-A1D-4C2 143D SP4T DCTO 18 | SMA | NORMAL OPEN, 28V v v |/
042-D1234-A1D-4C2 143DT SP4T DCTO 18 | SMA | NORMAL OPEN, 28V | v v L/
042-D1234-A1C-4C2 143DT-24 SP4T DCTO 18 | SMA | NORMAL OPEN, 24V | v v/ v |/
042-D12-A1D-4A2 143T SP4T DCTO 18 | SMA | NORMAL OPEN, 28V | v v
050-D2-A1D-4A2 153 SPST DCTO 18 | SMA | NORMAL OPEN, 28V v
066-D0-A2D-4C2 066 SP6T DCTO 18 | SMA | NORMAL OPEN, 28V
060-D2-A1D-4A2 163 SP6T DCTO 18 | SMA | NORMAL OPEN, 28V v v
060-D234-A1D-4C2 163D SP6T DCTO 18 | SMA | NORMAL OPEN, 28V v |/
062-D1234-A1D-4C2 163DT SP6T DCTO 18 | SMA | NORMAL OPEN, 28V | + v v |/
062-B2347-A1D-4C2 163LD SP6T DCTO 18 [ SMA LATCHING, 28V v v | /£ v
062-D12-A1D-4A2 163T SP6T DCTO18 | SMA LATCHING, 28V v v
062-B12347-A1C-4C2 163LDT-24 SP6T DCTO18 | SMA LATCHING, 24V v v v |V v
130-A2-A1D-4A1 XSEM 323 TRANSFER| DCTO 18 | SMA FAILSAFE, 28V v
130-A234-A1D-4C1 XSEM 323D | TRANSFER| DCTO 18 | SMA FAILSAFE, 28V v |/
130-B23-A1D-4A1 XSEM323L | TRANSFER| DCTO 18 | SMA LATCHING, 28V v v
130-B234-A1D-4C1 XSEM 323LD | TRANSFER| DCTO 18 | SMA LATCHING, 28V v v |/
130-B234-A1C-4C1 XSEM-323LD-24 | TRANSFER|DCTO 12.4 | SMA LATCHING, 24V v v |V

If part number is an SEM, proceed to SEM section.
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Selecting an SPDT Switch:

The following pages describe a wide range of SPDT and 2-SPDT switches, presenting specifications, outline
drawings and typical schematics for each model in this group. Important distinctions among these models are
noted here to help the user select the correct switch for a specific application:

022 & 026

Two different SPDT switches with terminations. Frequency range up to 26.5 GHz with SMA connectors.
Series 022 offers two externally mounted terminations. Series 026 is available with two internal terminations
(refer to outline drawings for details).

023

A SPDT switch available with TNC, and Type-N connectors. Frequency range up to 12.4 GHz.

023 with termination

Similar to standard 023 switch, but also offers internal 50-ohm terminations.

025

High Performance, high reliability, low cost SPDT switch. Frequency range up to 26.5 GHz.

150

Two SPDT switches in a single package. Frequency range up to 26.5 GHz with SMA connectors.

156 Miniature

Miniature Two independent SPDT switches in a single package. Frequency range up to 26.5 GHz with SMA
connectors.

PCSW11799

PC Board mountable SPDT switch, DC - 8 GHz
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Typical Return Loss (db)
025 Series SMA Connectors
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Stocked EM Standard EM Custom EM Standard PIN  Multi-Throw PIN
Hermetic PC Board-Mountable Electromechanical Switch

Features

= Miniature

* Fully Hermetic
= Operational Over Full Military Environments

= 12 Vdc and 28 Vdc Models

Models
= PCSW11799-12, PCSW11799-28

Frequency Range (GHz) DC-8 DC-8
VSWR (max) DC-4 GHz 1.4:1 1.4:1
VSWR (max) 4-8 GHz 1.5:1 1.5:1
Insertion Loss dB (max) DC-4 GHz 0.4 0.4
Insertion Loss dB (max) 4-8 GHz 0.8 0.8
Isolation dB (min) DC-4 GHz 45 45
Isolation dB (min) 4-8 GHz 40 40
RF Impedance (nominal) 50 Ohms 50 Ohms
+12 VDC +/-0.5 VDC +28 VDC +/-0.5 VDC

Actuating Voltage
20 msec @ 25°C

Switching Time 20 msec @ 25°C
Switching Sequence Break Before Make Break Before Make
Operating Mode Failsafe Failsafe
Housing Hermetic Package (Metal to Metal) Hermetic Package (Metal to Metal)
Power Handling (cold switching) 50 W (max) 50 W (max)
R +/-2.0°
IO EE (U’Btnﬁ?tgﬂt;t%%“ﬁ“,\l%?”d (Unit to Unite COM-NC and Unit to Unit COM-NO)
Operating Temperature -35°C to +75°C -35°C to +75°C
Storage Temperature -55°C to +85°C -55°C to +85°C
Soldering Temperature (max) 280°C 280°C
Humidity 100% RH (with Condensation) 100% RH (with Condensation)
Vibration (operational, chatter free) 10 g's sine @ 55-2000 Hz 10 g's sine @ 55-2000 Hz
Shock 30 g's @ 11 msec, 1/2 sine 30 g's @ 11 msec, 1/2 sine
Altitude Sea Level to 50,000 feet Sea Level to 50,000 feet
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Hermetic PC Board-Mountable Electromechanical Switch

790
e (20.07) ——
MAX
SEE NOTE ;
la
\ 750
5X 0.018+/-.001 “,\,91;3? )
SEE NOTE 1b | ¥ |
' ' l 8X .20 (5.08)
200 (5.08) 4‘ __‘
400 (10.16) —~—
. . GNDPIN
395 (10.03) o)
NC C |NO
TOL: I NAN AN 100 (2.54)
XX +/-.02 400 | \ WA
XXX +/- 005 (10.16) t o
NOTES: M?X ; { | !
1. FINISH: HER
a) HOUSING GOLD PLATE 200 +F\{Iﬁc (7.75) 050(1.27)
b) RF/DC GOLD PLATE (5.08) . 61 MARKING THIS SURFACE
(15.49)
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Series 022 (External Termination) - SPDT / DC-26.5 GHz / SMA

Features

= RF Impedance: 50 ohms nominal

» Actuating Voltage*: 28 Vdc

* Actuating Current*: 280 mA (max)

» Switching Time: 15 ms (max)

= Switching Sequence: Break Before Make

= Operating Mode*: Failsafe

= Operating Ambient Temperature: -25°C to
+70°C

= Operating Life: 1 Million Cycles per Position

* Designed to Meet MIL-S-3928

RF Performance

Freq Range (GHz) DC-3 3-8 8-124 12.4-18 18-24 24-26.5
VSWR (Max) 1.2:1 1.3:1 1.4:1 1.5:1 1.6:1 1.7:1
Insertion Loss (Max dB) 0.2 0.3 0.4 0.5 06 07
Isolation (Min dB) 80 70 60 60 50 45
Options Available Switch Height (A)
GROUP 2 GROUP 4 GROUP 6 GROUP 8 for Selected Options
ACTUATION RF VOLTAGE POLARITY
A- FAILSAFE CONNECTORS B- 12VDC A- COMMON PLUS DIM A GROUP 2 GROUP 3
B- LATCHING A- SMA G- 24VDC B- COMMON MINUS +03 ACTUATION OPTIONS
D- NORM OPEN G- OTHER D- 28VDC C- NOTRELEVANT
(SPECIFY) E- 48VDC TO APPLICATION
GROUP 3 G- OTHER OR SWITCHES 1.67 A.BD 13
OPTIONS GROUP 5 (SPECIFY) WITHLOGIC
1. 50.0HM TERMINALS :4 125’33 GROUP 9 2.01 AD 1,2,3
TERMINATION 1- SOLDER MOUNTING
2- INDICATOR (STANDARD) GROUP 7 2.01 B 1,237
CIRCUITRY 2 - POWER CON- FREQUENCY 0- I\S/ITOTJP:\II?I')TNRS
N NECTOR, FAST
: g:Jo'TJPERsESSION DISCONNECT 0. DC-1GHz HOLES 2.26 A, D 1,2,34,0r5V
4. TTLLOGIC (STANDARD) . De.3oHs 3- OTHER (SPECIFY)
HIGH 3- POWERCON. | 3 ool 2.26 B 1,234 05,7V
7. SELF-DE- NECTOR, FAST - Dz . i '
ENERGIZING DISCONNECT 3- DC-124Ghz
CIRCUITRY (SUB MIN *D") 4- DC-18GHz 2.26** AD 1,234 0r5V
o | e | b
- -26. z
v- ‘32‘;‘2';“ 5- OTHER 7- OTHER (SPECIFY) 2.26* B 12,34,0r57V
DRIVER (SPECIFY)

* Specifications for 28 Vdc, Failsafe configuration.

** Dimension for switches with Standard Narda

NOTE: See Series 026 for internal terminations. Power Connector M24308/3-1 mating with M24308/2-1.
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Series 022 (External Termination) - SPDT / DC-26.5 GHz / SMA

Typical Schematic and Outline Drawing

20TYP —m
18
(Y —
SOLDER TERMINALS
. 12000 }NOMVOLT 120 DIATHRY 3PLACES
TIN
g £ % A / 4MOUNTING HOLES i
n o LOGIC CONTROL Bl I ‘{
— 2 } 2

5 ¢ 5S¢ TPNG2 1
i %k R Im - P~
- - 2% 50.0HMS
1 ! : MAX. 5 |=— TERMINATION
2 PLACES
440 (CONNECTOR, SMA (FEMALE)
4-| MIL-C-39012
SCHEMATIC SHOWN IN FAILSAFE POSITION I 3PLACES

SERIES 022 SWITCH WITH EXTERNAL TERMINATIONS
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Series 023 SPDT / DC-12.4 GHz / N, TNC

Features

* RF Impedance: 50 ohms nominal

= Actuating Voltage*: 28Vdc

» Actuating Current* Failsafe: 180 mA (max)

» Actuating Current* Latching: 200 mA (max)

» Switching Time: 15ms (max)

= Switching Sequence: Break Before Make

= Operating Mode*: Failsafe

= Operating Ambient Temperature: -35°C to
+70°C

= Operating Life: 1 Million Cycles per Position

= Designed to Meet MIL-S-3928

RF Performance

Frequency Range (GHz) DC-3 3-8 8-12.4

VSWR (Max) 1.2:1 1.35:1 1.5:1

Insertion Loss (Max dB) 0.2 0.35 0.5

Isolation (Min dB) 80 70 60

Options Available Switch Height (A)
GROUP 2 GROUP 4 GROUP 6 GROUP 8 for Selected Optlons
ACTUATION RF VOLTAGE POLARITY

A- FAILSAFE CONNECTORS B- 12VDC A- COMMON PLUS DIM A GROUP 2 GROUP 3

B- LATCHING D- N C- 24VDC B- COMMON MINUS 1,03 ACTUATION OPTIONS

D- NORM OPEN E- TNC D- 28VDC G- NOT RELEVANT

G- OTHER E- 48VDC TO APPLICATION
GROUP 3 (SPECIFY) G- OTHER OR SWITCHES 2.00 AD 0340r5V
OPTIONS (SPECIFY) WITH LOGIC
GROUP 5 H- 15VDC 2.00 B 0,3,40r5V

0- NonE TERMINALS I- 18VDC ﬁgg‘d?lz 6
TERMINATION 1. SOLDER GROUP 7 5. STANDARD 2.24* B 2,34, 0r57V

2- INDICATOR (STANDARD) _

CIRCUITRY 2- POWER CON- FREQUENCY MOUNTING 2 4%+ A D 2340r5V

3- SUPPRESSION NECTOR, FAST 0- DC-1GHz HOLES . , 3, )
DIODES DISCONNECT 1. DG.30H 3- OTHER (SPECIFY)

4- TTLLOGIC (STANDARD) 2 - DC -8 GHz * Specifications for 28 Vdc, 25°C
HIGH 3- POWER CON-

7- SELF-DE- NECTOR, FAST :; g?gé;"’si:é":\, ** Dimension for switches with Standard Narda
ENERGIZING DISCONNECT . ¢ ) Power Connector MS3113H-10-6P mating with
CIRCUITRY (SuB DY) MS3116E-10-65

9. OTHER 4- SOLDER
(SPECIFY) LOOP

V- MOSFET 5- OTHER
DRIVER (SPECIFY)
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Series 023 SPDT / DC-12.4 GHz / N, TNC

Typical Schematics

O— 0O !
Q }
IND CIRCUITRY

So——O con
O—T1T—=0:2

——o0 1
C }Pwa INPUT

— 02

. 3

# anf

1 N 2

1 IN 2
SCHEMATIC SHOWN WITH POSITION 1 CLOSED

Latching common plus SPDT terminated switch. (B1)

SCHEMATIC SHOWN IN FAILSAFE POSITION
Failsafe SPDT switch with indicator circuitry. (A2)

0 1
r@ COM INDICATOR
o - 2 CIRCUITRY

I
4 1

.J”L

PWR INPUT
Q-2

o 1
———0 COM+ NOMVOLT

ﬁ‘f |

Il

IN 2

—‘>_Q‘CHI

SCHEMATIC SHOWN WITH POSITION 1 CLOSED

Latching, common plus SPDT switch with indicator circuitry,
self de-energizing circuitry & suppression diodes. (B237)

Typical Outline Drawings

41 25TYP

=— 25

| P!
LR R R r

—

o3 140 DIA THRU
4PLACES
NAME

1

J%: b

NOTE: Switches with side-mounted terminals must have the
letter “S” added to the terminal designation in Group 5.

.~
R

P

SCHEMATIC SHOWN IN FAILSAFE POSITION

Failsafe SPDT terminated switch with suppression diodes.
(A13)

50 ﬂg

SOLDER TERMINAL
/ 4PLACES

i |EE,

f | e CONNECTOR: N TYPE (FEMALE)
MIL-C-39012

- % 3PLACES

EXAMPLE: “1 S§" means switch with solder terminals located
on the side of the can.
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Series 025 - SPDT / DC-26.5 GHz / SMA

Features

* RF Impedance: 50o0hms nominal

= Actuating Voltage*: 28Vdc

» Actuating Current* Failsafe: 160mA (max)

» Actuating Current* Latching: 200mA (max)

» Switching Time: 15ms (max)

= Switching Sequence: Break Before Make

» Operating Mode*: Failsafe & Latching

= Operating Ambient Temperature: -35°C to
+70°C

= Operating Life: 2 Million Cycles per Position

= Designed to Meet MIL-S-3928

RF Performance

Frequency Range (GHz) DC-3 3-8 8-12.4 12.4-18 18-26.5
VSWR (Max) 1.2:1 1.3:1 1.4:1 1.5:1 1.7:1
Insertion Loss (Max dB) 0.2 0.3 0.4 0.5 0.7
Isolation (Min dB) 80 70 60 60 50
Options Available Switch Height (A)
GROUP 2 GROUP 4 GROUP 6 GROUP 8 For Selected Options
ACTUATION RF VOLTAGE POLARITY
CONNECTORS DIM A GROUP 5
A - FAILSAFE B- 12VvDC A- COMMON PLUS
B- LATCHING A- SMA C- 24VvVDC B- CONMMON MINUS +.03 TERMINAL
G- OTHER D- 28VDC C- NOT RELEVANT
GROUP 3 (SPECIFY) E- 48VDGC TO APPLICATION 15 1
OPTIONS G- OTHER OR SWITCHES
0- NONE GROUP 5 (SPECIFY) WITH LOGIC 5 q*x 3
2. INDIGATOR TERMINALS :—1 ::\\;gg GROUP 9 -
CIRCUITRY 1- SOLDER MOUNTING
3- SUPPRESSION (STANDARD) GROUP 7
DIODES 3- POWER CON- c 0- STANDARD
4- TTLLOGIC ng%?r?Néé?T FREQUENCY ﬂSE;sTING * Specifications for 28 VVdc 25
- SEF (SUB MIN'D') P 3- OTHER (SPECIFY) ** Dimension for switches with Standard Narda
gﬁégﬁﬁﬁ'llm 4- fgggER 5. DC-8GHz Power Connector M24308/3-1 mating with M24308/1-1
9- OTHER 5- OTHER 3- DC-124GHz
(SPECIFY) (SPECIFY) 4- DC-18GHz
6- DC-26.5GHz
7- OTHER (SPECIFY)
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Series 025 - SPDT / DC-26.5 GHz / SMA

2
% 0C
| i

P
tad

SCHEMATIC SHOWN IN FAILSAFE POSITION

Typical Schematic

Typical Outline Drawing

850 ——l 205 g
e

jL— 139 — f

R SOLDER TEAMINAL
“ = H/ 2FL
11 *
MAMEPLATE—\.Q
N
Fo% <8
2Pl i
THRU i
i o=
g =
. VO S &
| a5 Faiy
o *
e B \ "
5] |t f COMECTOR S FEVALD
2P 3hL
440 | THAU
L_ - %0
—- ki
—
1.190
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Series 026 (Internal Termination)

Features

* RF Impedance: 50 ohms nominal

= Actuating Voltage: 28Vdc

» Actuating Current Failsafe: 280 mA (max)

* Actuating Current Latching: 200 mA (max)

» Switching Time: 15ms (max)

= Switching Sequence: Break Before Make

= Operating Mode: Failsafe

= Operating Ambient Temperature: -35°C to
+70°C

= Operating Life: 1 Million Cycles per Position

= Designed to Meet MIL-S-3928

RF Performance
Freq Range (GHz) DC-3 3-8 8-12.4 12.4-18 18-24 24-26.5

VSWR (Max) 1.21 1.3:1 1.4:1 1.5:1 1.6:1 1.71
Insertion Loss (Max dB) 0.2 0.3 0.4 0.5 0.6 0.7
Isolation (Min dB) 80 70 60 60 50 45
Options Available Switch Height (A)
for Selected Options
GROUP 2 GROUP 4 GROUP 6 GROUP 8
ACTUATION RF VOLTAGE POLARITY DIM A GROUP 2 GROUP 3
N EALSARE CONNECTORS 5. 2o A COMMON PLUS +.03 ACTUATION  OPTIONS
B- LATCHING A- SMA C- 24VDC B- COMMON MINUS
D- NORMOPEN G- OTHER D- 28VDC C- NOTRELEVANT 1.67 A B, D 13
(SPECIFY) E- 48VDC TO APPLICATION
GROUP 3 G- OTHER OR SWITCHES
OPTIONS GROUP 5 (SPECIFY) WITH LOGIC 201 A D 1,23
1- 50-0HM TERMINALS I lavee GROUP © 2.01 B 1,237
TERMINATION 1- SOLDER MOUNTING : e
2- INDICATOR (STANDARD) GROUP 7
CIRCUITRY 2- POWER CON- 0- STANDARD 2.26 A D 1,234,0r5V
3- SUPPRESSION NECTOR, FAST = FREQUENCY mgtJé\ls‘l'lNG
DIODES DISCONNECT
4. TTLLOGIC (STANDARD) P 3- OTHER (SPECIFY) 2.26 B 1,234 or 57V
- - z
HIGH 3- POWER CON- 2 - DC-8GHz
T AR G Dlsconmieer 3- DC-124GHz 2.26%* AD 1,234 0r5V
CIRCUITRY (SUB MIN “D") 4- DC-18GHz
9- OTHER 4- SOLDER 5- DC-18.5CHz 2.26%* B 1,2340r57V
(SPECIFY) LOOP 6- DC-265GHz
V- MOSFET ° Ghtar) 7- OTHER(SPECIFY) ** Dimension for switches with Standard Narda
Power Connector M24308/3-1 mating with
M24308/2-1.

NOTE: Series 022 is offered with external terminations (see page 240)
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Series 026 (Internal Termination)

Typical Schematic and Outline Drawing

+28VDC } NOM VOLT .18
e AL [ add)] &
STt 15 |
S 1 LOGIC CONTROL SOLDER TERMINALS
f - 206 120 DIATHRU 3PLACES
1? U r“ 2 [ 4 MOUNTING HOLES i
o £
1. 5 - +VRIN 2 {
T T 2
50 nz_ { ? f 2501\ A
1 IN 2
SCHEMATIC SHOWN WITH POSITION 1 CLOSED :’:t é
26
MAX. —— 56 ——
(CONNECTOR, SMA (FEMALE)
MIL-C-39012
3 PLACES
LATCHING WITH SELF DE-ENERGIZING CIRCUITRY SERIES 026 SWITCH WITH INTERNAL TERMINATIONS.
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Series 150 - 2-SPDT / DC-26.5 GHz / SMA

Features

= RF Impedance: 50 ohms nominal

» Actuating Voltage*: 28Vdc

» Actuating Current* Failsafe: 280 mA (max)

» Actuating Current* Latching: 400 mA (max)

» Switching Time: 15ms (max)

= Switching Sequence: Break Before Make

= Operating Ambient Temperature: -35°C to
+70°C

= Operating Life: 1 Million Cycles per Position

* Designed to Meet MIL-S-3928

RF Performance

Freq Range (GHz) DC-3 3-8 8124 124-18 18-24 24-26.5
VSWR (Max) 1.2:1 1.3:1 1.4:1 1.5:1 1.6:11  1.70:1
Insertion Loss (Max dB) 0.2 0.3 0.4 0.5 0.6 0.7
Isolation (Min dB) 80 70 60 60 50 45
Options Available Switch Height (A)
GROUP 2 GROUP 4 GROUP 6 GROUP 8 for Selected Options
ACTUATION RF VOLTAGE POLARITY
CONNECTORS DIM A GROUP 2 GROUP 3
A- FAILSAFE B- 12VDC A- COMMON PLUS
B- LATCHING A- SMA C- 24vDC B- COMMON MINUS +.03 ACTUATION OPTIONS
D- NORM OPEN G- OTHER D- 28VDC C- NOT RELEVANT
(SPECIFY) E- 48VDC TO APPLICATION
GROUP 3 G- OTHER OR SWITCHES 167 ABD 3
OPTIONS GROUP 5 (SPECIFY) WITH LOGIC
TERMINALS H- 15VDC 2.01 AD 2,3
0- NONE I~ 18VDGC GROUP 9
2- INDIGATOR 1- SOLDER MOUNTING
CIRCUITRY (STANDARD) GROUP 7 2.01 B 2,3,7
3- SUPPRESSION 2- POWER CON- 0- STANDARD
DIODES NECTOR, FAST FREQUENCY MOUNTING 2.26** A D 234 or5V
4- TTLLOGIC DISCONNECT 0- DC-1GHz HOLES ) : 3.4, )
HIGH STANDARD T b son 1- BRACKET
7- SELF-DE- 3- POWER CON- Y b e 2- FLANGE 2.26% B 2,34 0r57V
ENERGIZING NECTOR, FAST 3- OTHER (SPECIFY)
CIRCUITRY DISCONNECT 3- DC-124GHz * P o
9. OTHER (SUB MIN “D") 4- DC-18GHz Specifications for 28 Vdc, 25°C
(SPECIFY) - fg'o‘EER :: 382;2? g:ﬁ ** Dimension for switches with Standard Narda
Ve MosEET 5. 7- OTHER (SPECIFY) Power Connector M24308/3-1 mating with M24308/2-1.
(SPECIFY)
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Series 150 - 2-SPDT / DC-26.5 GHz / SMA

Typical Schematics

21901

+28V0G } NOM VOLT o1
ATN com+ PR INPUT
1 } LOGIC CONTROL 5 \o-I:-& 2

2
4‘ | 1
GEE
T T
PR
SCHEMATIC SHOWN WITH POSITION 1 CLOSED SCHEMATIC SHOWN WITH POSITION 1 CLOSED
Latching 2-SPDT switch with TTL logic high and Latching 2-SPDT switch with suppression diode and self cutoff

suppression diodes. (B34) (B37).

Typical Outline Drawing

—of e 20TYP @
& 3 r
[ S

SOLDER TERMINALS
120 DIATHRU
{ 4 MOUNTING HOLES ‘/7
_ BRBE _
[ 20

;ﬂ

MAX, —={ 56 [=—

CONNECTOR, SMA (FEMALE)
MIL-C-39012
5PLACES
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Series 156 - 2-SPDT / DC-26.5 GHz / SMA

Features

= RF Impedance: 50 ohms nominal

= Actuating Voltage*: 12 Vdc

= Actuating Current* Failsafe: 420 mA (max)/
switch

= 840 mA max @12 VDC and 25°C

» Switching Time: 30ms (max)

= Switching Sequence: Break Before Make

» Operating Ambient Temperature: -35°C to

e +70°C

= Operating Life: 1 Million Cycles per Position

= Designed to Meet MIL-S-3928

RF Performance

Freq Range (GHz) DC-3 3-8 8-12.4 12.4-18 18-26.5
VSWR (Max) 1.2.1 1.3:1 1.4:1 1.5:1 1.9:1
Insertion Loss (Max dB) 0.2 0.3 0.4 0.5 0.8
Isolation (Min dB) 80 70 60 60 45

Options Available

GROUP 2 GROUP 5 GROUP 7 GROUP 9
ACTUATION TERMINALS FREQUENCY MOUNTING
D- NORM OPEN 2- STAMDARD 0- DC-1GHz 2- FLANGE
POWER 1- DC-3GHz
CONNECTOR 2 - DC-8GHz
GROUP 3 3- DC-12GHz
OPTIONS 4. DC-18GHz
0. NONE 35?1[1:61 6- DC-265GHz
3. SUPPRESSION 7. OTHER (SPECIFY)
DIODES B- 12VDC
9- OTHER C- 24VDC
(SPECIFY) D- 28VDC gORI?::I%
G- OTHER
(SPECIFY) A- COMMON PLUS
GROUP 4 H- 15VDC B- COMMON MINUS
RF I- 18vDC G- NOT RELEVANT
CONNECTORS TO APPLICATION
A- SMA
G- OTHER

(SPECIFY)
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Series 156 - 2-SPDT / DC-26.5 GHz / SMA

Typical Schematic

01 ] npuTs
] 02 ) ©

NO 2

SCHEMATIC SHOWN IN FAILSAFE POSITION

Typical Outline Drawing

. ESD LABEL THIS
CONNECTOR: SMA (FEMALE)
MIL-STD-348 SURFACE

4 PLACES
% [¢] o]
(KEY)
E

MICROMINIATURE RECEPTACL
CONNECTOR

BERG HEADER P/N 69166-108
MATES WITH PLUG P/N 65846-016

PIN 1
N

AUVd
INVYN

e~ 0.94 —

0.094 DIA, 4 PLS THRU
L1@.188%.093
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Multi-Position Switches

Selecting a Multiposition Switch

The following pages describe a wide range of multiposition switches (SP3T-SP12T), presenting outline
drawings, specifications and typical schematics for each model in the group. Important distinctions among
these models are noted here to help you select the correct switch for a specific application.

3 - 6 Position 7 - 8 Position
030-060 073-093
Small SP3T-SP6T switches offering frequency A larger 7- or 8-position switch to be specified when N
range up to 26.5 GHz with SMA connectors. or TNC connectors are required. Frequency range up
Normally Open actuation. Termination option not to 10 GHz. Available with terminations.
available.

075-085
032-062 Smaller version of 073-083 series (refer to outline
Smallest available multiposition (SP3T-SP8T) drawings for details). Frequency range up to
switches offering Latching actuation and termina- 18GHzwithSMAconnectors. Available with termina-
tion option. Slightly larger than 030-060 series. tions.
Frequency range up to 18 GHz with SMA connec-
tors. 9 - 10 Position
033-063 091-101

Larger SP3T-SP6T switches to be specified when
N or TNC connectors are required. Frequency
range up to 12.4 GHz. Available with terminations.

The switch to specify when the application requires 9
or 10 positions and frequency range up to
18GHzwithSMAconnectors. Available with termina-

tions.
036-066

Miniature SP3T-SP6T switches offering frequency 093-103
range up to 26.5 GHz with SMA connectors.

IAL Larger 9- to 10-position switch to be specified when N
Normally Open only. No terminations.

or TNC connectors are required. Frequency range up
to 12.4 GHz. Available with terminations.

11 - 12 Position

110-120

The switch to order when 11 or 12 positions are
required. Frequency range up to 12.4 GHz with SMA
connectors. Available with terminations.
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Multi-Position Switches

Typical Return Loss (db)
060 Series SMA Connectors

9
g 18
3 / \ /
wn
S o7 Ve \/
prd
o
'236 /
¢ If

45

0 4 8 12 16 18

FREQUENCY (GHz)

Typical Insertion Loss (db)
060 Series SMA Connectors

0 roa
-"\Mw
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Typical Isolation (db)
060 Series SMA Connectors
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Series 030-060 - SP3T-SP6T / DC-26.5 GHz SMA

Features

= RF Impedance: 50 ohms nominal

» Actuating Voltage*: 28Vdc

= Actuating Current* Normally Open: 140 mA
(max)

» Actuating Current* DA: 280 mA (max)

» Switching Time: 15ms (max)

= Switching Sequence: Break Before Make

= Operating Ambient Temperature: -35°C to
+70°C

= Operating Life: 1 Million Cycles per Position

* Designed to Meet MIL-S-3928

RF Performance

Frequency Range (GHz) DC-3 3-8 8-12.4 12.4-18 18-26.5
VSWR (Max) 1.21 1.3:1 1.4:1 1.5:1 1.8:1
Insertion Loss (Max dB) 0.2 0.3 0.4 05 0.8
Isolation (Min dB) 80 70 60 60 50
Options Available Switch Height (A)
GROUP 2 GROUP 4 GROUP 6 GROUP 8 for Selected Options
ACTUATICN RF VOLTAGE POLARITY
b- normopen | CONNECTORS B- 12vDC A-  COMMON PLUS DIM A GROUP 2 GROUP 3
DA- NORM OPEN A-  SMA C- 24VDC B- COMMON MINUS
FAILSAFE TO G- OTHER D- 28VDC C- NOT RELEVANT +.03 ACTUATION OPTIONS
POSITION 1 (SPECIFY) E. 48VDC TO APPLICATION
_ OR SWITCHES
GROUP 3 GROUP 5 & e WITH LOGIC 1.56 D 0
OPTIONS TERMINALS
e fene GROUP 9 2.00 D, DA 23
0- NONE 1- SOLDER MOUNTING
2. INDICATOR STANDARD
CIRCUITRY PR (POWER CO:J. GROUP 7 2. FLANGE 2.25 D, DA 2340r5YV
3-  SUPPRESSION NECTOR, FAST | FREQUENCY 3. OTHER (SPECIFY)
. oo DECOWEST | o poron 250" DDA 2340r5YV
HIGH 3. POWERCON- V. aone
. NECTOR, FAST - - * ificati .
9 (g;EETFY) DISCONNECT 3. DC-12.4GHz Speuﬁcfatlons for 28 \/dq, 25°C
V- MOSFET (SPECIFY) 4- DC-18GHz ** Dimension for switches with Standard Narda Power
DRIVER 4- SOLDER 5- DC-265GHz Connector MS3112E-14-15P mating with
Y- BCDTTL LOOP 7-  OTHER (SPECIFY) MS3116E-14-15S.
DECODER 5 ((;LEE?:Y) Exception: switches with options: 4-TTL Logic High,
V-Mosfet Driver, Y-BCD Decoder use Power

Connector MS3112E-14-18P Mating with
MS3116E-14-18S.
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Stocked EM Standard EM Custom EM Standard PIN  Multi-Throw PIN  High Power PIN  Switched Attenuators ~ Switched Filter Banks  Limiters

Series 030-060 - SP3T-SP6T / DC-26.5 GHz SMA

Typical Schematics

o LOGIC CONTROL
(_JR( A
N
240G RTN 1 2 3 4 5 6
POWER INPUT
7 7 P 7 7 ? ? 7 A
| TTLDRIVER | ' N

3

% |9

RnE
R %%%%%ﬁ

o0
[=3
[=}
=

— o
o
e
ES
o
@

I

I

I

I

I

I

I

I
=
=gt

29 %% %% 9% 99 %
IS TR T I

Normally Open SP6T switch with indicator circuitry, Normally Open SP6T switch. (D0)
suppression diodes & TTL high logic driver. (D234)

Typical Outline Drawing

.144 DIA THRU
SOLDER TERMINALS 4 MOUNTING HOLES
7PLACES
1.50 DIA 1.758Q

CONN SMA (FEMALE)
MIL-C-39012, 7 PL

6 PLEQUALLY SPACED
ONA1.062 DIAB.C.

435 Moreland Road = Haup I?auge New York 11788
388 TEL: (631) 231-1700 = FAX: (631) 231-1711
www.nardamicrowave.com = EMAIL: nardaeast@L 3com.com



narda

microwave-east

Standard Custom ElectroMechanical Switches

an ‘B communications company

Stocked EM Standard EM Custom EM Standard PIN  Multi-Throw PIN  High Power PIN  Switched Attenuators ~ Switched Filter Banks  Limiters

Series 032-062 - SP3T-SP6T / DC-18 GHz SMA

Features

* RF Impedance: 50 ohms nominal

= Actuating Voltage*: 28Vdc

= Actuating Current* Normally Open: 160mA

* Actuating Current* Latching: (n)1 x 100 mA

= Actuating Current* DA: 2 x 160 mA

» Switching Time: 15ms (max)

= Switching Sequence: Break Before Make

= Operating Ambient Temperature: -35°C to
+70°C

= Operating Life: 1 Million Cycles per Position

= Designed to Meet MIL-S-3928

RF Performance

Frequency Range (GHz) DC-3 3-8 8-12.4 12.4-18
VSWR (Max) 1.2:1 1.3:1 1.4:1 1.5:1
Insertion Loss (Max dB) 0.2 0.3 0.4 0.5
Isolation (Min dB) 80 70 60 60
Options Available Switch Height (A)
GROUP 2 GROUP 4 GROUP 6 for Selected Options
ACTUATION RF VOLTAGE
GROUP 8
8. Latchng | CONNECTORS B 12vDC POLARITY DIM A GROUP 2 GROUP 3
C- LATCHING A-  SMA C- 24vDC
RESET G- OTHER D- 28VDC A-  COMMON PLUS +.03 ACTUATION OPTIONS
D- NORMOPEN (SPECIFY) E- 48VDC B- COMMON MINUS
DA - NORM OPEN G- OTHER C-  NOTRELEVANT 2.12 D, DA 0,3
POSTION 1| TERMINA e ORSWITCHES
TERMINALS -
|H J;’Q,’Sﬁ WITH LOGIC 2.37 B, C 3,7
GROUP 3 1- SOLDER
OPTIONS (STANDARD) GROUP 7 GROUP 9 237 D. DA 23
2. POWER CON- . ) )
0- NONE NECTOR, FAST | FREQUENCY MOUNTING
1-  50-OHM DISCONNECT _ . 0- STANDARD
TERMINATION (STANDARD) ?, gg_;g:: MOUNTING 262 B’ C 2'3’4’ or 5’7‘Y'V
2-  INDICATOR 3-  POWER GON- 2. DO.8GH HOLES
CIRCUITRY NECTOR, FAST - -8 Gz 1-  BRACKET 2.62 D, DA 2340r5Y\V
3. SUPPRESSION B oNECT PR 2-  FLANGE
- - z
4. ?‘ﬁ_?_%sgc 4-  SOLDER 7-  OTHER(SPECIFY) =~ OTHER (SPECIFY) 2.96** B,C 2340r57YV
HIGH LOOP
7. SELF-DE- 5- OTHER *x
NG (SPECIEY) 2.96 D, DA 2,340r5YYV
CIRCUITRY . .
9- OTHER * Specifications for 28 Vdc, 25°C
SPECIFY
V- (MOSFET) ** Dimension for switches with Standard Narda Power
DRIVER Connector MS3112E-14-15P mating with MS3112E-14-15S.
Y- BCDTIL
DECODER Exceptions: Switches with options: 4-TTL Logic High,

V-Mosfet Driver, Y-BCD Decoder use power connector

MS3112E-14-18P mating with MS3116E-14-188S.
1 n=# of positions
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Stocked EM Standard EM Custom EM Standard PIN  Multi-Throw PIN  High Power PIN  Switched Attenuators ~ Switched Filter Banks  Limiters

Series 032-062 - SP3T-SP6T / DC-18 GHz SMA

Typical Schematics

o LoacomTRoL o LOGIC CONTROL
— . 3 A A
P . - Y l
- o PP Y v o9 g ! 2 3 ¢ 5 ¢
P I S S T i \ ? 7 ? ? ¢
[_Tm.oAver | \ TTL DRIVER |

OIG

)
A

oo 1
°

‘1 “f 3 4 5| 8

{ T/i ; . 7 -
L L L1 1 L
Y SN RIN
Normally Open SP6T switch with TTL driver indicator and ?-% Cf_:;[%‘f__ T_:;LT ‘f_%%
suppression diodes. (D234) 2\' ?5 i 23 i Z‘ i ?\‘ i : i

Latching SP6T switch with TTL driver, indicator circuitry, self
de-energizing circuitry, suppression diodes and 50-ohm
termination. Shown in position 1. (B12347)

o

| SET-RESET, POWER BREAKER CIRCUITRY

PR COML)

COM 5 L]

1 2 3 4
T THi ?E | Ti Tl l % {l {l %il % El
SRR NN i
ﬁ?’?ﬁf?ﬁ% é ‘i’géé

BN T ERERINE

N 1 2 3 4 5 8 N 4 L]
Latching SP6T switch with self de-energizing circuitry, reset Normally Open, common plus SP6T switch with suppression
function, indicators and suppression diodes. Shown in posi- diodes and 50-ohm termination on each unused position.
tion 1 (common plus). (B237) (D13)

Typical Outline Drawings

OOWECIUH SIA (FEM,

MIL-C-33012, 7 PLACES
6 PLEQUALLY SPACED
ONA1860DIABC.

141 DIATHAU
s HOUNTING HOLES
1% CONN. MSS112E:1418P
a‘ (MATES WITH VSO 14155
o RieLunes
A
4 5 o l /
3 @ 8
D- =0 - m 20004 @
5 %/ =
KEVWAY

. CONNECTOR, SMA ‘]FEMALE)
PER MIL-C-39012,
EE:L EFU.IU.V SFM:ED
20TYP A1660DIABC.
632 UNC-28 X 22 DEEP ATN
3 MOUNTING HOLES EQUALLY W

TR

SPACED ON A 1.500 DIAB.C.
5 S /%““\
4 N /»ﬂ"-l\ 3 . 6 ° %
3 @ |
: 5| » »

i1
SOLDER
TERMINAL
J w  ISPUACES
; '
A

CUNNECTOR SMA (FEMALE)

6 PLEQUALLY SPACED
ONA1.660 DIABC.
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Standard Custom ElectroMechanical Switches

an ‘B communications company

Stocked EM Standard EM Custom EM Standard PIN  Multi-Throw PIN  High Power PIN  Switched Attenuators ~ Switched Filter Banks  Limiters

Series 033-063 - SP3T-SP6T / DC-12.4 GHz N, TNC

Features

* RF Impedance: 50 ohms nominal

= Actuating Voltage*: 28Vdc

= Actuating Current* Normally Open: 140 mA
(max)

* Actuating Current* Latching: (n)1 x 100 mA

= Actuating Current* DA: 350 mA

» Switching Time: 20ms (max)

= Switching Sequence: Break Before Make

= Operating Ambient Temperature: -35°C to
+70°C

= Operating Life: 1 Million Cycles per Position

= Designed to Meet MIL-S-3928

RF Performance

Frequency Range (GHz) DC-3 3-8 8-12.4
VSWR (Max) 1.2:1 1.35:1 1.5:1
Insertion Loss (Max dB) 0.2 0.35 0.5
Isolation (Min dB) 80 70 60
Options Available Switch Height (A)
GROUP 2 GROUP 4 GROUP 6 GROUP 8 for Selected Options
ACTUATION VOLTAGE POLARITY
B- LATCHING CONNECTORS B- 12VDC A-  COMMON PLUS DIM A GROUP 2 GROUP 3
C- LATCHING D- N C- 24VDC B- COMMON MINUS +
RESET E- TNC D- 28VDC C-  NOTRELEVANT .03 ACTUATION OPTIONS
D- NORMOPEN G- OTHER E- 48VDC TO APPLICATION
DA- NORM OPEN (SPECIFY) G- OTHER OR SWITCHES 2.20 D, DA 0,3
FAILSAFE TO (SPECIFY) WITH LOGIC
POSITION 1 GROUP 5 H- 15VDC
TERMINALS I~ 18vDC GROUP 9 246 B C 37
GROUP 3 MOUNTING
1-  SOLDER
OPTIONS TANDARD) GROUP 7 0. STANDARD 246 D, DA 23
0- NONE 2. pOwWERcCON. @ FREQUENCY MOUNTING
1-  50-OHM NECTOR,FAST | . DpC-1GHz HOLES 2.88 B, C 237
TERMINATION DISCONNECT 1- DC-3GHz ; - ELR:SgET
2-  INDICATOR (STANDARD) B
CIRGUITRY 3. POWERCON- = 27 pC-803Hz 3-  OTHER (SPECIFY) 3.08"* B, C 2340r57Y
3-  SUPPRESSION NECTOR, FAST -
DIODES DISCONNECT 7-  OTHER(SPECIFY) 3.08** D. DA 2340r5Y
4-  TTLLOGIC (SUB MIIN *D") . § 3, 3
HIGH 4-  SOLDER . . R
7. SELF-DE- LooP * Specifications for 28 Vdcyr 25°C
E{f&ﬁ{.ﬂﬁ‘s > (g;:ET,:Y) ** Dimension for switches with Standard Narda Power
9- OTHER Connector MS3112E-14-15P mating with MS3112E-14-15S.
V- ﬁggﬁ:;p Exception: Switches with options: 4-TTL Logic High,
DRIVER V-Mosfet Driver, Y-BCD Decoder use power connector
Y- BCDTTL MS3112E-14-18P mating with MS3116E-14-188S.
DECODER 1 »
n = # of positions
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Stocked EM Standard EM Custom EM Standard PIN  Multi-Throw PIN  High Power PIN  Switched Attenuators ~ Switched Filter Banks  Limiters

Series 033-063 - SP3T-SP6T / DC-12.4 GHz N, TNC

Typical Schematics

LOGIC CONTROL.

NOM
voLr
A Ol 1 2 3 4 5 8
280G AT 1 3

— ) 0

e —— nedn
B EELLE: aﬁmﬁﬁﬁm

o

Normally Open SP6T switch with TTL driver and suppression

diodes. (D34)

79
1

N

bi i ?

[ A LE N
‘Z(' ;' Normally Open common plus SPBT switch with suppres -

’ sion diodes and 50-ohm.

f vt ¢ 7§ 7 %
COM+ RESET 1 2 3 4 [ ‘ LOGIC ‘
I I I I I I I I
T T T T T T T \ POWER BREAKER CIRCUITRY |
‘ SET-RESET, POWER BREAKER CIRCUITRY
COM j 23 i Ai g IND COM 1 2 3 “ § [
B O O DS O O G DS
Ly Lt it Iy
iiﬁﬂil G
9 $9 §9 §¢ §¢ 9 ﬁﬂﬁ%ﬁ?ﬁ? ?l? %9
IS I T e T FUNE R T g pieew
N 1 2 3 4 5 B N 1 2 3
Latching common plus SP6T switch with self de-energizing Latching SPET switch with TTL driver, indicator circuitry, self
circuitry, reset function, indicators and suppression diodes. de-energizing circuitry, suppression diodes and 50-ohm ter-
Shown in position 1. (B237) mination. Shown in position 1. (B12347)

Typical Outline Drawings

DONNEcroa.urrPEﬁM
L3601

CONNEGTOR, NTYPE FEMALE) 8PL. EGIJA[LVSPMED

TR DU THRU PERML-G-33012. 7 PLACES ‘SOLDER TERMINAL ONA1TE0DIABC.
4PLACES 6 PLACES EQUALLY SPACED TPLACES
N 1780 DIAEC: 832 UNC-28 x 38 DEEP
\
7

&
Q.
g

CERNECTOR Y AL
MILC30

BPL Eﬂ‘JALlV ﬂ’NCED
ONA 176D DIABC,

15 PLACES A72 DIA THAU
4 MOUNTING HOLES
f— 1.50 ——/ oM (AD)
W
d
P
&
w8
ms \
2 e \
3000 ‘H]HHH%* l E ‘:@ 25000
o) /
L
oo
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Standard Custom EleCtI‘OMeChanical SWitChes an‘Bcommunicationscompany

Stocked EM Standard EM Custom EM Standard PIN  Multi-Throw PIN  High Power PIN  Switched Attenuators ~ Switched Filter Banks  Limiters

Series 036-066 - SP3T-SP6T / DC-26.5 GHz SMA

Features

= RF Impedance: 50 ohms nominal

» Actuating Voltage*: 28Vdc

= Actuating Current* Normally Open: 160 mA
(max)

» Switching Time: 15ms (max)

= Switching Sequence: Break Before Make

= Operating Ambient Temperature: -35°C to
+70°C

= Operating Life: 1 Million Cycles per Position

= * Specifications for 28 Vdc, 25°C
= **Standard Power Connector is Berg P/N
69168-108, mates with P/N 65846-016 (not

supplied)
RF Performance
Frequency Range (GHz) DC-3 3-8 8-124  12.4-18 18-26.5
VSWR (Max) 1.15:1 1.25:1 1.35:1 1.45:1 1.9:1
Insertion Loss (Max dB) 0.15 0.25 0.35 0.45 0.9
Isolation (Min dB) 85 75 65 65 45
Options Available
GROUP 2 GROUP 4 GROUP 6 GROUP 8
ACTUATION RF VOLTAGE POLARITY
D- NORM OPEN CONNECTORS B- 12VvDC A-  COMMON PLUS
DA- FAILSAFE IN A-  SMA C- 24VDC B- COMMON MINUS
POSITION 1 G- OTHER D- 28VDC C-  NOTRELEVANT
(SPECIFY) G- OTHER TO APPLICATION
(SPECIFY)
GROUP 3 H 15VDC
OPTIONS GROUP 5 | 18 VDC GROUP 9
0-  NONE TERMINALS MOUNTING
3- SUPPRESSION 2.  STANDARD GROUP 7 2-  FLANGE
DIODES POWER
9-  OTHER connector | FREQUENCY
(SPECIFY) 0- DC-1GHz
1- DC-3GHz
2. DC-8GHz
3. DC-124GHz
4- DC-18GHz
6- DC-265GHz
7-  OTHER (SPECIFY)

435 Moreland Road = Haup I?auge New York 11788
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Stocked EM Standard EM Custom EM Standard PIN  Multi-Throw PIN  High Power PIN  Switched Attenuators ~ Switched Filter Banks  Limiters

Series 036-066 - SP3T-SP6T / DC-26.5 GHz SMA

Typical Schematic

7 ; ? ; 7 % ? ; 7 1}
IN 2 3 4 5 6
Typical Outline Drawing
“a_fw.wu LABEL
L[ g :
= 5 E-
] le B

\ \— SMA CONNECTOR (FEMALE)
SMA CONNECTORS (FEMALE)
MICROMINIATURE RECEPTACLE CONNECTOR

6 EQ SPAGED ON .760 DIA B.C.
084 DIA 4 PLS THHU BERG HEADER P/N 69168-108
MATES WITH PLUG P/N 65846-016, NOT SUPPLIED
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Standard Custom ElectroMechanical Switches

an ‘B communications company

Stocked EM Standard EM Custom EM Standard PIN  Multi-Throw PIN  High Power PIN  Switched Attenuators ~ Switched Filter Banks  Limiters

Series 073-083 - SP7T-SP8T / DC-10 GHz N, TNC

Features

* RF Impedance: 50 ohms nominal

= Actuating Voltage*: 28Vdc

= Actuating Current* Normally Open: 160 mA
(max)

» Actuating Current*Latching: (n)1 x 100 mA

= Actuating Current*DA: 350 mA

» Switching Time: 20ms (max)

= Switching Sequence: Break Before Make

= Operating Mode*: Normally Open

= Operating Ambient Temperature: -35°C to
+70°C

= Operating Life: 1 Million Cycles per Position

= Designed to Meet MIL-S-3928

RF Performance

Frequency Range (GHz) DC-3 3-8 8-10
VSWR (Max) 1.2:1 1.35:1 1.5:1
Insertion Loss (Max dB) 0.2 0.35 0.5
Isolation (Min dB) 80 70 60
Options Available Switch Height (A)
GROUP 2 GROUP 4 GROUP 6 GROUP 8 For Selected Options
ACTUATION RF VOLTAGE POLARITY
B-  LATCHING CONNECTORS B- 12vDC A-  COMMONPLUS DIM A GROUP 2 GROUP 3
C- LATCHING D- N C-  24VDC B- COMMON MINUS
RESET E- TNG D- 28VDC G- NOTRELEVANT +.03 ACTUATION OPTIONS
D- NORMOPEN G- OTHER E- 48VDC TO APPLICATION
DA- NORMOPEN (SPECIFY) G- OTHER OR SWITCHES 2.20 D, DA 0,3
E.SIIS.IST;TSE IO (SPECIFY) WITH LOGIC
GROUP 5 H- 15VDC
TERMINALS I~ 18vDC GROUP 9 3.07 B, C 237
GROUP 3 MOUNTING
1-  SOLDER
OPTIONS STANDARD) | oo 0- STANDARD 3.07 D, DA 23
0- NONE 2.  POWER CON- MOUNTING
1. 50-OHM NECTOR, FasT | FREQUENCY HOLES 3.07%* B C 234 or57Y
TERMINATION DISCONNECT | o pe_qgHz 1-  BRACKET l 34 W
2-  INDICATOR (STANDARD) 1. bo.aots 2. FLANGE
CIRCUITRY 3-  POWER CON- 2. DO-8GHs 3-  OTHER (SPECIFY) 3.07** D, DA 234o0r5Y
3-  SUPPRESSION EFSCCTC(,)&EégT 3. DC-10 GHz
DIODES * ificati c
4. TTLLoGIC ) (SSgED“élF? D" 7-  OTHER (SPECIFY) N SD[.)eclﬁC-atIOfnS fOthzi Vdc,tisstc o Narda P
HIGH - imension for switches wi andard Narda Power
7- SﬁEE}E’ENG 5. Lé;.a';R Connector MS3112E-16-26P mating with
CIRCUITRY (SPECIFY) MS3112E-16-265.
9-  OTHER 1 n = # of positions
(SPECIFY)
V- MOSFET
DRIVER
Y- BCDTIL
DECODER
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Stocked EM Standard EM Custom EM Standard PIN  Multi-Throw PIN  High Power PIN  Switched Attenuators ~ Switched Filter Banks  Limiters

Series 073-083 - SP7T-SP8T / DC-10 GHz N, TNC

Typical Schematics

COMe RESET 1 2 3 “ 5 6 7

\ SET-RESET POWER BREAKER, CONTROL CIRCUITRY | l é é gé gl %:; é %:; %:i
gPIPIFIFIFIFIRYE BEAREEE
Lo Lo Lord Lo |or® [ord | ord [sft g ?%Y%?%Tﬂ{ﬁ?ﬂeé?ﬂe;fi?
4 p 2 kS k3 E kS S E z 0 TP
Y ? ? ":%7 j j :%7 j ] 1 2 a 4 5 13 7 ]
4 L L L L 4 =L Normally Open SP8T switch with suppression diodes and
77 79 9% ¢$9 2% 9§ %% 50-ohm termination on each unused position. (D13)
N ? ;f ? 9? % % ? ]
Latching SP8T switch with self de-energizing circuitry, re- ‘“’"&F ‘"1',‘ T T‘ f T‘ TS i: TT T‘
set function, indicators and suppression diodes. Shown in | 1060 ‘
position 1 (common plus). (B237) e —
| POWER BREAKER CIRCUITRY ‘
"o Lo o gt L Lt Lo Lo
[ ot [ 7% g1 i

i

h
3

il ?“%f%?‘ ’x“ ?: %:?ii':i‘:
Normally Open SP8T switch with indicator circuitry and Latching SP8T switch with TTL driver, indicator circuitry,
suppression diodes (common plus). (D23) suppression diodes and 50-ohm termination. Shown in

position 1. (B12347)

Typical Outline Drawings

172 DIATHAU
4 MOUNTING HOLES

R SNV

a0
i

A

«”g”,
EE8E |
3vd
EL)
s P AR
]
s EEEg

J 2 - 2P
2
R TERMINAL
B5MAX A SPADERTERMNAL
(CONN. NTYPE (FEMALE)
ML-C39012, 9PL
8 PLEQUALLY SPACED
ON2320DIABC
- 42 UNG-20X 38 DEEP
10 AMOUMTING HOLES
EQUALYSPACEDON ___, -
it Ams;u:u 7wl Immm W\
& = = W e &
ﬂ!lml :a§ ) S m]mm %
« : e~ o]
” 6 ) ‘_ z i
o ’@ E >
TINRIEE © G |
o, oA -ty og
o | ¢ W :
T ol _
B >, 5
| ) J
- Sl CONK. NTYPE (FENALE) J
MILC38012, 9L
PLEQUALLY SPACED
L 158 J )J—k-i 2 OHLZIOMBC. ihod - -— SOLDERTERMNAL
SOLDERTERMNAL -~ A —4 18PLACES
CONN.N TYPE(FEMALE) B5MX e f— HPLACES
LG 3P A

BPLECUALLY SPACED
ON 2320 DIABC.

NOTE: For 073 switches eliminate position 8.
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Standard Custom ElectroMechanical Switches

an ‘B communications company

Stocked EM Standard EM Custom EM Standard PIN  Multi-Throw PIN Switched Attenuators ~ Switched Filter Banks  Limiters

Series 075-085 - SP7T-SP8T / DC-18 GHz SMA

High Power PIN

Features

= RF Impedance: 50 ohms nominal

» Actuating Voltage*: 28Vdc

= Actuating Current* Normally Open: 160 mA
(max)

* Actuating Current* Latching: (n)1 x 100 mA

— * Actuating Current* DA: 350 mA

iz » Switching Time: 15ms (max)
y = Switching Sequence: Break Before Make

= Operating Ambient Temperature: -35°C to

— +70°C
= Operating Life: 1 Million Cycles per Position
* Designed to Meet MIL-S-3928
RF Performance
Frequency Range (GHz) DC-3 3-8 8-12.4 124-16 16-18
VSWR (Max) 1.2:1 1.3:1 1.4:1 1.5:1 1.7:1
Insertion Loss (Max dB) 0.2 0.3 0.4 0.55 0.7
Isolation (Min dB) 80 70 60 60 55
Options Available Switch Height (A)
GROUP 2 GROUP 4 GROUP 6 GROUP 8 for Selected Options
ACTUATION RF VOLTAGE POLARITY
B- LATCHING CONNECTORS B- 12VDC A-  COMMON PLUS DIM A GROUP 2 GROUP 3
C- LATCHING A-  SMA C- 24VDC B- COMMON MINUS
RESET G- OTHER D- 28VDC C- NOT RELEVANT 203 ACTUATION OPTIONS
D- NORM OPEN (SPECIFY) E- 48VDC TO APPLICATION
DA - NORM OPEN B OR SWITCHES
FAILSAFE TO ¢ @LEEFFY) WITH LOGIC 2.10 D, DA 0.3
POSITION 1 GROUP 5 H 15VDC
GROUP 9 2.50 B, C 237
GROUP 3 TERMINALS 1 18 VDC MOUNTING
OPTIONS 1 (Ss?kﬁﬁim EQI?QL'SEL oy 0- STANDARD 2.50 D, DA 23
0-  NONE 2-  POWER CON- ESESSTING
1-  50-OHM NECTOR, FAST . . o
TERMINATION DISCONNECT ? gg»;g:i 1-  BRACKET 2.91 Bv C 2,3'4, or 5,71Y-V
2- INDICATOR (STANDARD) 2. DC.-8GHz 2-  FLANGE
CIRCUITRY 3. POWER CON- 3 DO.124GHz 3-  OTHER (SPECIFY) 2.91* D, DA 2340r5YV
3-  SUPPRESSION NECTOR FAST | = O 8 GHx
4- E-:-Ir(iDLEoSGm (SUBMIN“D") 7-  OTHER (SPECIFY) * Specifications for 28 Vdc, 25°C
S el 4 SOLRER " Bimension RSI)rS 3‘%‘”115'&9? Bv_wztrél  Standard Narda Power
N et 5.  OTHER onnector - mating witl
CIRCUITRY (SPECIFY) MS3116E-16-26S
9-  OTHER 1 n =# of positions
(SPECIFY)
V- MOSFET
DRIVER
Y- BCDTTL
DECODER
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Stocked EM Standard EM Custom EM Standard PIN  Multi-Throw PIN  High Power PIN  Switched Attenuators ~ Switched Filter Banks  Limiters

Series 075-085 - SP7T-SP8T / DC-18 GHz SMA

Typical Schematics s I

N S O O O A S ST RSN |

SET-RESET POWER BREAKER, CONTROL CIRCUITRY | TTL DRIVER

o
o
o=
-
o

? r:ir Tiirr Tiir if ;T; ! aIFIPIEIEIEIP]E:
L o gaaa
T3¢9 9 9% 99 9% §¢ 9 YR iPeferfegdee doledes
} L B A A B A Ay
A S0 T I S I I B PR e
Latching SP8T switch with self de-energizing circuitry, reset, Latching SP8T switch with TTL driver, indicator circuitry, self
indicators and suppression diodes. Shown in position 1 de-energizing circuitry, suppression diodes and 50-ohm ter ~
(common plus). (B23) mination. Shown in position 1. (B12347)
Oow) 1 2 3 4 § [] POWER INPUT
- Al
INDOOM 1 W 2 3 4 5 5 7 ‘
Tr}r;r;r;r;r;r; wig ?é 3:!; é %:i &:i &ii %:i
xR a M a i ?L R By T T O B B
2 ? i 2 by 7 7 ]
0 T I T 98 9t 01 8 gE g gumer
Normally Open SP8T switch with indicator circuitry and sup- NormaIINI ‘ : ! ’ ’ ' !
) : y Open SP8T swﬂch with suppression diodes and
pression diodes (common plus). (D23) 50-ohm termination on each unused position (common plus).
(D13)

Typical Outline Drawings

— 20750, —= aew‘x‘l [—— A ——/— SOLDER TERMIAL
o
] ] -
e 0}
D, @ il :gg [
m PN 1975 il P
U W 50 .62 225DIA
. . )
=] ] 1l 29
e 9 o _l g B3 L
J—L ?
2

ADDESDLABEL TOTHIS
SURFACE

CONNECTOR, SMA FEMALE)
PER MIL-C-38012, 9 PL
BPLEQUALLY SPACED
ONA1T760DIABC.

172 DIATHRU
4MOUNTING HOLES

SOLDER TERMINALS
8:32 UNC-2B X 22 DEEP 26MAX 9PLACES

4 MOUNTING HOLES EQUALLY

SPACED ON A1.850 DIABC, ‘I lf

— SOLDER TERMINALS
9 PLACES

COM+

COM
e ‘ o
TS B M
I §§ Y e b Il 225DA
‘-g 1l
=) - i
g (i B w
E ] 2 CONNECTOR, SMA (FEMALE) 2
172DIA p 1000 PER MIL-C-30012, 9 PL
4 MOUNTING HOLES B 8 PLEQUALLY SPACED
'CONNECTOR, SMA (FEMALE) L= 150 ONA1.760 DIABC.
£ EGALLY A ) . . .
ONA1TH0DBC. NOTE: For 075 Series Switches, eliminate position 8.
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Standard Custom EleCtI‘OMeChanical SWitChes an‘Bcommunicationscompany

Stocked EM Standard EM Custom EM Standard PIN  Multi-Throw PIN  High Power PIN  Switched Attenuators ~ Switched Filter Banks  Limiters

Series 091-101 (Normally Open and Normally Open with Termination)
SP9T-SP10T / DC-18 GHz SMA

Features

* RF Impedance: 50 ohms nominal
= Actuating Voltage*: 28 Vdc
= Actuating Current* Normally Open: 160 mA

= Switching Sequence: Break Before Make

= Operating Ambient Temperature: -35°C to
+70°C

= Operating Life: 1 Million Cycles per Position

= Designed to Meet MIL-S-3928

(max)
{ = Actuating Current*DA: 350 mA
Narda . i fan.
.. Switching Time: 15ms (max)

-——'
E—
e

RF Performance
Frequency Range (GHz) DC-3 3-8 8-12.4 12.4-155 155-18

VSWR (Max) 1.2:1 1.3:1 1.4:1 1.5:1 1.7:1
Insertion Loss (Max dB) 0.2 0.3 0.4 0.5 0.7
Isolation (Min dB) 80 70 60 60 55
Switch Height (A)
Options Available for Selected Options
GROUP 2 GROUP 4 GROUP 6 GROUP 8
ACTUATION RF VOLTAGE POLARITY DIM A GROUP 2 GROUP 3
D- NORMOPEN CONNECTORS B- 12VDC A-  COMMON PLUS +.03 ACTUATION OPTIONS
DA- NORM OPEN A-  SMA C- 24VDC B- COMMON MINUS
FAILSAFE TO G- OTHER D- 28VDC C-  NOTRELEVANT 210 D. DA 1.3
POSITION 1 (SPECIFY) E- 48VDC TO APPLICATION ' ’
G- OTHER OR SWITCHES
GROUP 3 GROUP 5 (SPECIFY) WITH LOGIC 2.50 D, DA 1,23
OPTIONS TERMINALS H- 15VDC GROUP 9
0- NONE 1-  SOLDER I- 18vDC MOUNTING 2.91* D, DA 1,2,3,4 OR
1-  50-OHM (STANDARD)
TERMINATION 2. POWERCON. = CGROUP7 0- STANDARD 5,Y,V
2-  INDICATOR NECTOR, FAST =~ FREQUENCY MOUNTING . L .
CIRCUITRY DISCONNECT 0- DC-1GHz HOLES Specifications for 28 Vdc, 25°C
3- ES,I%%PE%ESS'ON 4. fgcvhé?gg&_ 1- DC-3GHz ;: E&f’\:g? ** Dimension for switches with Standard Narda Power
4. TTLLOGIC NECTOR, FAST 2- DC-8GHz 3-  OTHER (SPECIFY) Connector MS3112E-16-26P mating with
HIGH DISCONNECT 3- DC-124GHz MS3116E-16-26S.
9-  OTHER (SUB MIN"D") 4- DC-18GHz
(SPECIFY) 4-  SOLDER 7-  OTHER (SPECIFY)
V-  MOSFET Loop
DRIVER 5-  OTHER
Y- BCDTTL (SPECIFY)
DECODER

435 Moreland Road = Haup I?auge New York 11788
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Stocked EM Standard EM Custom EM Standard PIN  Multi-Throw PIN  High Power PIN  Switched Attenuators ~ Switched Filter Banks  Limiters

Series 091-101 (Normally Open and Normally Open with Termination)
SP9T-SP10T / DC-18 GHz SMA

Typical Schematics

COM) 12 50 Coi %:i %:i %:i é
T T 2L 1L, 2,
79 79 TP F % ﬁif é % g il E
f i’ ﬂi’ f' N T s 0
IN 1 2 9 10
Normally Open SP10T switch with suppression diodes. Normally Open SP10T switch with suppression diodes and
Shown in position 1 (common plus). (D3) 50-ohm termination on each unused position (common plus).

(D13)

Typical Outline Drawings

SOLDER TERMINALS
11 PLACES

JT2DIA
/ﬁ 4 MOUNTING HOLES

A0

(CONNECTOR, SMA (FEMALE)
PERMIL-C-34012, 11 PL MAX

10PL, EQUALLY SFACED

ONA1.760 DIAB.C.

22501

- / - ~ et
B @ .o- -
: >@ ) 2
: ;’u SOLDER TERMNAL COMMECTOR, SMA FEMALE)
A R

\¥/

SOLDER TERMINAL
11 PLACES

AT2DIATHRU — 832 UNCABX 18 DEEP
4 MOUNTING HOLES COMs \ 4 MOUNTING HOLES SPACED
1000 TP \ASSHOWNDNAIMMB.C. !
R a \ R

GONPI:‘C'TDH SM (FEM;\LE

0 PER MILGC39012, 11 PL E
Pl BV SFAGED AL EouuLvsmED

ONA17€0DIABC

NOTE: For 091 Series Switches, eliminate position 10.

400
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Stocked EM Standard EM Custom EM Standard PIN  Multi-Throw PIN  High Power PIN  Switched Attenuators ~ Switched Filter Banks  Limiters

Series 091-101 (Latching and Latching with Termination)
SP9T-SP10T / DC-18 GHz SMA

Features

* RF Impedance: 50 ohms nominal

= Actuating Voltage*: 28 Vdc

= Actuating Current* Latching: (n)1 x 100 mA
(max)

= Switching Time: 15ms (max)

= Switching Sequence: Break Before Make

= Operating Ambient Temperature: -35°C to
+70°C

= Operating Life: 1 Million Cycles per Position

= Designed to Meet MIL-S-3928

RF Performance

Frequency Range (GHz) DC-3 3-8 8-124 124-155 15.5-18
VSWR (Max) 1.21 1.31 1.4:1 1.5:1 1.7:1
Insertion Loss (MaxdB) 0.2 0.3 04 0.5 0.7
Isolation (Min dB) 80 70 60 60 55
Options Available ?w'éc? Helghct) (A)
GROUP 2 GROUP 4 GROUP 6 GROUP 8 or e eCted ptlons
ACTUATION RF VOLTAGE POLARITY
B- LATCHING CONNECTORS B- 12VDC A-  COMMON PLUS DIM A GROUP 2 GROUP 3
C- LATCHING A-  SMA C- 24vDC B- COMMON MINUS +.03 ACTUATION OPTIONS
RESET G- OTHER D- 28VDC c- Nc())T RELEVAhg
(SPECIFY) . C TO APPLICATION
GROUP 3 o omen OR SWITCHES 2.10 D, DA 1.3
OPTIONS GROUP 5 (SPECIFY) WITH LOGIC
0- NONE TERMINALS 'I* Jg\\;gg GROUP 9 2.60 B,C 12,37
1-  50-OHM 1-  SOLDER MOUNTING
TERMINATION (STANDARD) GROUP 7 2.60 D, DA 1,2,3
2-  INDICATOR 2-  POWER CON- 0-  STANDARD
CIRCUITRY NECTOR, FasT | FREQUENCY MOUNTING N
3.  SUPPRESSION DISCONNECT 0. DC-1GHz HOLES 2.98 B, C 1,234,0r57Y
DIODES (STANDARD) 1 DG-3GH 1-  BRACKET
- TTLLOGIC 3- POWER CON- 2- e
4 HIGH NECTOR FAST = 2- DC-8GHz 3. OTHER (SPECIFY) 2.98 D, DA 12,340r5Y
7.  SELF-DE- DISCONNECT 3- DC-124GHz
ENERGIZING (SUBMIN "D") 4- DC-18GHz * Specifications for 28 Vdc, 25°C
. 7-  OTHER (SPECIFY)
9. %'?S,LEJF'{TRY ¢ f’é)éE’ER ** Dimension for switches with Standard Narda Power
(SPECIFY) 5-  OTHER Connector MS3112E-16-26P mating with
V- MOSFET (SPECIFY) MS3116E-16-26S.
DRIVER 1n= -
or n = # of positions
DECODER

435 Moreland Road = Haup I?auge New York 11788
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Stocked EM Standard EM Custom EM Standard PIN  Multi-Throw PIN  High Power PIN  Switched Attenuators ~ Switched Filter Banks  Limiters

Series 091-101 (Latching and Latching with Termination)
SP9T-SP10T / DC-18 GHz SMA

Typical Schematics

COM:+  RESET 1 H 3 9 10

7 7 7 7 1 COMs 1 2 90

| SET-RESET ,CONTROL GIRCUTRY \ f T 1 I
o 1| 2 | s | s | o | POWER BREAKER CONTROL CIRCUITRY |
Lepd o7 Lof? ailte

94
£
9
Le

L oE Tk I
: % oo

i

=

NOTE: For 091 Series Switches, eliminate position 10.

|

EH EHZE g F & P _%_ _§_ _?_
.~ . 50 N TP
p = L - L ? = ;f = = 10 =
A, ot
i‘ é_ j? H T H ? H 0 ATe
N R B N s - 0
Latching SP10T switch with reset function, self de-energizing Latching, SP10T switch with reset functions, self de-energizing
circuitry and suppression diodes. Shown in position 1 circuitry, suppression diodes and 50-ohm termination on each
(common plus). (C1237) unused position. Shown in position 1 (common plus). (B137)
Typical Outline Drawings
r Pl — NOTERM, ATVP —= =
MOUNTING HOLES ; P':‘VT::TEHM DOM D)
¥ + g o ?»44 Aﬂ
ale
a |To <8 =
i = T :: 225014 \
- e " B L
Fep” i %’“«-’ «M
4:# / # ‘ ‘SOLDER TERMINAL #?*
/ 20 22 PLACES \_ 10{IND)
" ENETR S - s
10 PLEQUALLY SPACED
ONA1760DIABLC.
: MOLINT\NG HOLES %l%ﬂr‘l‘oﬂi%lﬂ&gﬁ%:mﬂ) SOLDER TERMINAL
. 10 f stom e COM+ AS SHOWN ONFi 200 B.C. / 1 PLACES
4 3
‘ 8 a2 5 i
= o N - - ¥, =z -e
w | 3 s gg “; . r ﬁwﬁ%‘@% ! -o| AW
. . \ - R ,_,‘ -8
; x; : Sy J
-2 :g
- S 4 ¥
I i J ATYP
J N EC@T%;GSMAJFEMALE]
LlV

COUNECTOR SV FELE) L'm =
PER MILC-38012, A

1P QALY Sk
ONA'.760 DIABLC.

|

CO INE
WPI EGIM SPACED
ONF1.760
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Standard Custom ElectroMechanical Switches

an ‘B communications company

Stocked EM Standard EM Custom EM Standard PIN  Multi-Throw PIN  High Power PIN  Switched Attenuators ~ Switched Filter Banks  Limiters

Series 093-103 - SP9T-SP10T / DC-8 GHz T, TNC

Features

* RF Impedance: 50 ohms nominal

= Actuating Voltage*: 28Vdc

= Actuating Current* Normally Open: 180 mA
(max)

* Actuating Current* Latching: (n)1 x 100 mA

= Actuating Current* DA: 400 mA

» Switching Time: 20ms (max)

= Switching Sequence: Break Before Make

= Operating Ambient Temperature: -35°C to
+70°C

= Operating Life: 1 Million Cycles per Position

= Designed to Meet MIL-S-3928

RF Performance

Frequency Range (GHz) DC-3 3-8
VSWR (Max) 1.3:1 1.5:1
Insertion Loss (Max dB) 0.3 0.5
Isolation (Min dB) 80 70
Options Available Switch Height (A)
GROUP 2 GROUP 4 GROUP 6 GROUP 8 for Selected Options
ACTUATION RF VOLTAGE POLARITY
B- LATCHING CONNECTORS B- 12VDC A-  COMMON PLUS DIM A GROUP 2 GROUP 3
C- LATCHING D- N C- 24VDC B- COMMON MINUS +.03 ACTUATION OPTIONS
RESET E- TNC D- 28VDC C- NOT RELEVANT —
D- NORMOPEN G- OTHER E- 48VDC TO APPLICATION
DA- NORM OPEN (SPECIFY) G- OTHER OR SWITCHES 2.40 D, DA 0,3
;gls_lsTﬁ\gE '1ro RO (SPECIFY) WITH LOGIC
ROUP 5§ H- 15VDC
TERMINALS I~ 18VDC GROUP 9 3.28 B.C 237
GROUP 3 MOUNTING
OPTIONS T S DARD) | GROUPT 0.  STANDARD 3.28 D, DA 2,3
0- NONE 2. powercon. | FREQUENCY MOUNTING
1-  50-OHM NECTOR,FAST | g. DC-1GHz . :‘;:EC?(ET 3.28* B,C 234 0r57Y
frsvssiing gl?fr%ﬂ%? 1- DC-3GHz 2. FLANGE
2" CRourmRy 3. POWERCOM. 2- Dbe-8GHz OTHER (SPECIFY) 3.28* D, DA 2340r5Y
3. SUPPRESSION gECS&R“ES?T 7 OTHER (SPECIFY)
DIODES * Specifications for 28 Vdc, 25°C
4-  TTLLOGIC (SUBMIN*D") )
HIGH 4-  SOLDER ** Dimension for switches with Standard Narda Power
- SELFDE . o Connector MS3112E-16-26P mating with
CIRCUITRY (SPECIFY) 1 MS3116E-16-268.
9-  OTHER n = # of positions
(SPECIFY)
V-  MOSFET
DRIVER
Y- BCDTTL
DECODER

435 Moreland Road = Haup
TEL: (631) 231-1700 =

IPauge New York 11788
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Stocked EM Standard EM Custom EM Standard PIN  Multi-Throw PIN  High Power PIN  Switched Attenuators ~ Switched Filter Banks  Limiters

Series 093-103 - SP9T-SP10T / DC-8 GHz T, TNC

Typical Schematics

2 8 9 1

oo
] %%%m S

Latching SP10T switch with self de-energizing circuitry, control
circuitry, suppression diodes and 50-ohm termination. Shown

I[Pt
Il

10

Normally Open SP10T switch with suppression diodes and
50-ohm termination on each unused position (common plus).

in position 1 (common plus). (B137) (D13)
B T T S i
| SET-RESET ,GONTROL CIRCUTRY
loow \ . . . COM{#) 1 2 9 10
B TI? l ﬂjﬁj ﬁgﬁj
BENEENA L j L L L L
ENR TN E £ ; ?% ?; ?% ?%
ol %-‘?% ?‘?ﬁ ﬁ L P
SR ERIRT i pleor
Latching SP10T switch with self de-energizing circuitry, reset Normally Open SP10T switch suppression diodes
dunction indicators and suppression diodes. Shown in (common plus). (D3)

position 1 (common plus). (B1237)

Typical Outline Drawings

206 DIATHRY
ANOUNTING HOLES
2 -—I 50
W
© \
z| @
ml| ZE| e 400D
Bl 9g
(|
W 4
| 5= SOLDEA TERMINALS
] 2w 2PLAGES
/ = =20 /
L comecton, NTIE L 40 £ ADDESD LABEL TO THIS
MILSTD3A, 11 PLACES & - A - SURFACE
10PLSPACED AS SHOWN ON A
3000DBC.
42080
050 832 UNC-28 X .38 DEEP
5 MOUNTING HOLES EQUALLY
— SPACED ON A 3.5000 DIA B.C.
4 @ + 4 F¥ N
8% e .
= - \ o, ]
00 -0 ’ | o
- ) w |52 eﬁ 400D
& .8 & g
& O
+ < AP N
COMECTOR NFEUAE) SO o v / g5 = = A —=|“— SOLDERTERMNALS
PERMILC-39012, 11 PL NOTINCLUDED}, L MAX, 22 PLACES Z
TGP BOUALLT A CONNEGTOR, N TYPE (FEMALE] AOD ESD LABEL TOTHIS
ONASUDIARC VILSTO 348, 11 PLAC SURFACE
10PL SPACED AS SHOWN ON A
3000 DABC.

NOTE: For 093 Series Switches, eliminate position 10.
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Stocked EM Standard EM Custom EM Standard PIN  Multi-Throw PIN  High Power PIN  Switched Attenuators ~ Switched Filter Banks  Limiters

Series 110-120 - SP11T-SP12T / DC-12.4 SMA

Features

* RF Impedance: 50 ohms nominal

= Actuating Voltage*: 28 Vdc

= Actuating Current* Normally Open: 180 mA
(max)

» Actuating Current*Latching: (n)1 x 100 mA

= Actuating Current*DA: 400 mA

» Switching Time: 15ms (max)

= Switching Sequence: Break Before Make

= Operating Ambient Temperature: -35°C to
+70°C

= Operating Life: 1 Million Cycles per Position

= Designed to Meet MIL-S-3928

RF Performance

Frequency Range (GHz) DC-3 3-8 8-12.4
VSWR (Max) 1.2:1 1.4:1 1.8:1
Insertion Loss (Max dB) 0.2 0.35 0.7
Isolation (Min dB) 80 70 60
Options Available Switch Height (A)
GROUP 2 GROUP 4 GROUP 6 GROUP 8 for Selected Options
ACTUATION RF VOLTAGE POLARITY
B- LATCHING CONNECTORS B- 12VDC A-  GOMMON PLUS DIM A GROUP 2 GROUP 3
C-  LATCHING A-  SMA C- 24VDC B-  COMMON MINUS +.03 ACTUATION OPTIONS
RESET D- 28VDC C-  NOTRELEVANT
D- NORMOPEN  GROUPS5 E- 48VDC TO APPLICATION
DA- NORMOPEN | TERMINALS G- OTHER OR SWITCHES 2.35 D, DA 0,3
FAILSAFE TO ] SOLDER (SPECIFY) WITH LOGIC
POSITION 1 -
(STANDARD) :" ::\‘jgg GROUP 9 2.70 B,C 23,7
GROUP 3 2- Egg%RF{C&PgT MOUNTING
OPTIONS DISCONNECT | GROUP7 0-  STANDARD 2.70 D, DA 23
0- NONE (STANDARD) FREQUENCY MOUNTING
1-  50-OHM 3. POWER CON- 0- DC-1GHz HOLES 2.91* B,C 234,0r57Y
TERMINATION glIESC(ZZTgNRN g&s_ﬂ 1. De.3ots 1-  BRACKET
B 2. FLANGE
z ngD(':CUﬂS\? (SUBMIN “D") 2- DC-8GHz 3. OTHER(SPECIFY) 2.91* D, DA 2340r5Y
3- SUPPRESSION | #4- SOLDER 3- DC-124GH:
DIODES LOOP 7-  OTHER(SPECIFY) * Specifications for 28 Vdc, 25°C
4-  TTLLOGIC 5-  OTHER P . . .
HIGH (SPECIFY) Dimension for switches with Standard Narda Power
7-  SELF-DE- Connector MS3112E-16-26P mating with
ENERGIZING MS3116E-16-26S.
CIRCUITRY 1ne o
SRR n = # of positions
(SPECIFY)
V-  MOSFET
DRIVER
Y- BCDTIL
DECODER

435 Moreland Road = Haup IPauge New York 11788
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Standard Custom ElectroMechanical Switches

High Power PIN  Switched Attenuators ~ Switched Filter Banks  Limiters

Stocked EM Standard EM Custom EM Standard PIN  Multi-Throw PIN

Series 110-120 - SP11T-SP12T / DC-12.4 SMA

Typical Schematics

MM

L L

7 b

EDW 10

dog duy

) o é?i 1?3: 2 »w

Normally Open SP12T switch with suppression diodes and
50-ohm termination on each unused position (common

=

79

IN ;ﬁ

Normally Open SP12T switch with suppression diodes (com -
mon plus). (D3)

Hmo

.

'}

‘i’ bi

“>&ro

"’)—Q‘O

“>gro
>0

plus). (D13)
O;MI HE?SET :? s s OMs  RESET 1 2 3 4 5 L] 7 8 9 10 1" 12
| o POWER?BF',‘}(E,HFT?JIT# l ! T T T T SET-RESET POWER BREAKER CONTROL CIRCUITRY T T T
wf ?——_i Y’Z Yi E IND COM 1 2 3 4 5 8 7 L] L] 10 i
o o o Lo [ord | ord | o2 |98 o | o7t
Py E T { 1] e 11 {1 e 1]
ff i ﬁﬁig{ﬂﬁf
T; ?; ‘1’; ‘V% i T P e ek 'ﬁ?iﬁf’%iﬁ? %?‘l%
PRERIRRR RN e

N - 1 12

Latching SP12T switch with self de-energizing circuitry, reset
function, indicators and suppression diodes. Shown in
position 1 (common negative). (C237)

Typical Outline Drawings

172 DIA THAU

Latching SP12T switch with self de-energizing circuitry, reset
function, indicators, suppression diodes and 50-ohm
termination. Shown in position 1 (common plus). (C1237)

SOLDER TERMALS
|/ wruces

avid
ELL]

CONN. S FEMALE
MLC-39012 13PL

12 PLEQUALLY SPACED
ONAZZ00DIABC.

]

8-32 UNC-2B X .18 DEEP
4 MOUNTING HOLES EQUALLY
SPACED ON A 1.600 DIAB.C.

;g@
(o= =4 g&’f

&

Mlc-namz 1BAL
12 PLEQUALLY SPACED
ONAZ200DIABC.

S

— =

/— SOLDER

R

“n
7
g

NOTE: For 110 Series Switches, eliminate position 12.
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Transfer Switches

Selecting a Transfer Switch
The following pages describe several types of transfer switches (DPDT) offered by Narda. Important distinc-
tions among these models are noted here to help the user select the correct switch for a specific application:

130

Basic high-performance DPDT transfer switch. Frequency range up to 26.5 GHz with SMA connectors.

132
DPDT switch available with either TNC or N connectors. Handles greater RF power than the 130 series.
Frequency range up to 12.4 GHz.

136
Smallest DPDT switch available. Frequency range up to 26.5 GHz with SMA connectors.

Typical Return Loss (db)
130 Series SMA Connectors

16

24

32

RETURN LOSS (db)

0 5 10 15 20 24
FREQUENCY (GHz)
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Transfer Switches

Typical Insertion Loss (db)
130 Series SMA Connectors

-
w

INSERTION LOSS (db)
8

45
.60
0 5 10 15 20 24
FREQUENCY (GHz)
Typical Isolation (db)
130 Series SMA Connectors
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Series 130 DPDT / DC-26.5 GHz / SMA

Features

= RF Impedance: 50 ohms nominal

» Actuating Voltage*: 28Vdc

» Actuating Current* Failsafe: 280 mA (max)

» Actuating Current* Latching: 350 mA (max)

» Switching Time: 15 ms (max)

= Switching Sequence: Break Before Make

= Operating Ambient Temperature: -35°C to
+70°C

= Operating Life: 1 Million Cycles per Position

* Designed to Meet MIL-S-3928

RF Performance

Frequency Range (GHz) DC-3 3-8 8-12.4 12.4-18 18-26.5
SWR (Max) 1.2:1 1.3:1 1.4:1 1.5:1 1.7:1
Insertion Loss (Max dB) 0.2 0.3 04 0.5 0.7
Isolation (Min dB) 80 70 60 60 50
Options Available Switch Height (A)
GROUP 2 GROUP 4 GROUP 6 for Selected Options
ACTUATION RF VOLTAGE GROUP 8
A- FAILSAFE CONNECTORS B- 12vDC POLARITY DIM A GROUP 2 GROUP 3
B- LATCHING A- SMA C- 24VDC +.03 ACTUATION OPTIONS
G- OTHER D- 28VDC A-  COMMON PLUS
GROUP 3 (SPECIFY) E- 48VDC B- COMMON MINUS
OPTIONS G- OTHER C- NOTRELEVANT 1.73 AD 023
GROUP 5 (SPECIFY) TO APPLICATION
0- NONE TERMINALS H- 15VDC OR SWITCHES 1.73 B 0,2
2-  INDICATOR - 18VDO WITH LOGIC . )
CIRCUITRY 1- SOLDER
3- SUPPRESSION (STANDARD) GROUP 9
GROUP 7 2.10 A, D 2340r5V
DIODES 2- **POWER CON- ’ s ’
4- TTLLOGIC NECTOR, FAST FREQUENCY MOUNTING
G DISCONNECT 0- STANDARD
7. :IE,;,DE, (STANDARD) ?: Bgégﬂi MOUNTING 210 B 234, 0r5,7.V
3-  POWER CON- HOLES
g?&%ﬁ%:@ NECTOR, FAST 2- DC-8GHz 1- BRACKET 2.50** B 2340r57V
9- OTHER D onECT Sope st 3~ OTHER(SPECIFY)
v ey 4. SOLDER 5- DC-185GHz 2.50" AD 2340r5V
DRIVER LOOP 6- DC-265
5- %;EE?FY 7-  OTHER (SPECIFY) * Specifications for 28 Vdc, 25°C
¢ ; ** Dimension for switches with Standard Narda Power
Connector MS3112E-12-8P mating with
MS3116E-12-8S.
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Series 130 DPDT / DC-26.5 GHz / SMA

Typical Schematics / 2
POSITION1 _(FS)
J1-J4
J2-J3

POSITIONZ

J-2
Ja J3
——o +
} PWR INPUT

J3-J4
————o0

0 1
P COM + } PWR INPUT

—————————0 2

Jil sol @ T
I ]
1 O OO
L@ CoM IND CIRCUITRY ’
L———o

) COM } IND CIRCUITRY
2
Ho»2 B o
JgooR B oM

SCHEMATIC SHOWN IN FAILSAFE POSITION SCHEMATIC SHOWN WITH POSITION 1 CLOSED
Failsafe DPDT switch with indicator circuitry and suppression Latching, common plus DPDT switch with indicator circuitry.
diode, common plus. (A23) (B2)
Typical Outline Drawings HOUNG2S

4 MOUNTING HOLES

CONNECTOR: SMA (FEMALE)
PER MIL-C-39012, 4 PL

SOLDER TERMINAL
5 PLACES
Ly od T - -
€ O =2 3 ot
910 640 Qlk = | 12650 El (X< 2
TP S0, _ 2650, _see_
$208

reee L

149 DIATHRY SBTYP
3MOUNTING HOLES
40
—‘ o ’—
]
f @ .. B
é‘_;é 1265Q U @@@fi
L dl ] M 2% T
\ l e
\ e
o2 CONNECTOR: SMA (FEMALE) — 40
MIL-C-39012 |7 P 2
4PLACES ’ P
26 MAX A 2
149 DIA THRU
SMOUNTING HOLES

SOLDER TERMINAL
2PLACES

-

dfee) T , N
L Y g

CONNECTOR: SMA (FEMALE)
MIL-C-39012, 4 PLA
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Series 132 - DPDT / DC-12.4 GHz TNC, N

Features

= RF Impedance: 50 ohms nominal

» Actuating Voltage*: 28 Vdc

» Actuating Current* Failsafe: 360 mA (max)

» Actuating Current* Latching: 360 mA (max)

» Switching Time: 20 ms (max)

= Switching Sequence: Break Before Make

= Operating Ambient Temperature: -35°C to
+70°C

= Operating Life: 1 Million Cycles per Position

* Designed to Meet MIL-S-3928

435 Moreland Road = Haup IPauge New York 11788
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High Power PIN
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Switched Attenuators ~ Switched Filter Banks

Series 132 - DPDT / DC-12.4 GHz TNC, N

RF Performance

Frequency Range (GHz) DC-3 3-8 8-12.4
VSWR (Max) 1.2:1 1.35:1 1.5:1
Insertion Loss (Max dB) 0.2 0.35 0.5
Isolation (Min dB) 80 70 60
Options Available
GROUP 2 GROUP 4 GROUP 6 GROUP 8
ACTUATION RF VOLTAGE POLARITY
A-  FAILSAFE CONNECTORS B- 12VDC A- COMMON PLUS
B- LATCHING A- SMA C- 24VDC B- COMMON MINUS
D- N D- 28VDC C-  NOTRELEVANT
GROUP 3 E- TNC E- 48VvDC gggm#gﬁglsON
OPTIONS G- OTHER G- OTHER
(SPECIFY) (SPECIFY) WITH LOGIC
2~ NDIGATOR H- 1ovDe GROUP 9
CIRCUITRY GROUP § - 18vDe MOUNTING
TERMINALS
3- SUPPRESSION GROUP 7
DIODES 1- SOLDER FREQUENCY 0- STANDARD
4- TTLLOGIC (STANDARD) Q MOUNTING
HIGH 2- ** POWER CON- 0- DC-1GHz HOLES
7-  SELF-DE- NECTOR, FAST 1. DC-3GHz 1- BRACKET
ENERGIZING DISCONNECT 2. DC-8GHz 3- OTHER (SPECIFY)
CIRCUITRY (STANDARD) 3. DG.-124GH
9- OTHER 3- POWER CON- 4=z
(SPECIFY) NECTOR, FAST 7- OTHER(SPECIFY)
V- MOSFET DISCONNECT
(SUBMIN 'D")
4- SOLDER
LOOP
5- OTHER
(SPECIFY)

Switch Height (A)
for Selected Options

DIM A

03 ACTUATION  GPTIONS
2.13 A D 0234 0r5V
2.13 B 0234 0r57V
2.63* B 02340r57V
2.63™ A D 02,34, 0r5V

* Specifications for 28 Vdc, 25°C

** Dimension for switches with Standard Narda Power
Connector MS3112E-12-8P mating with
MS3116E-12-8S.

412
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Series 132 - DPDT / DC-12.4 GHz TNC, N

Typical Schematics

il

&
POSITION? _(F5)
J1-4
243
POSITION 2
J12

W B S04

— o
< ) COM+ } PR INPUT
I | 0 +

s LQ
1
COM INDICATOR
COoM INDICATOR
CIRCUITRY

h 4

o

CIRCUITRY
=0 2

SCHEMATIC SHOWN IN FAILSAFE POSITION SCHEMATIC SHOWN WITH POSITION 1 CLOSED
Failsafe DPDT switch with indicator circuitry and suppression Latching, common plus DPDT switch with indicator circuitry.
diode (common plus). (A23) (B2)

Typical Outline Drawings

CONNECTOR, N (FEMALE)

MIL-C-36012,4 PL SOLDER TERMINAL
5PLACES
e_
} FI
A % cE oo 1
. 150080 & bes eoe— £
L 7
Y |
N W . 25TYP L—
65— A —= 20TYP 100 -
e 20050 —»] MAX
832 UNC-28 THD
X 28 DEEP
4MOUNTING HOLES
TP
CONNECTOR, N (FEMALE) 4_‘ r 201 DIA THRU
K MILG39012,  PLAGES ; 3MOUNTING HOLES
- SOLDER TERMINALS
/ BPLACES -
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N 1t Tiee
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s
?@ = iy

R

062 —mlm— 20050 —mf

20TYP
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Series 136 DPDT / DC-26.5 GHz

Features

= RF Impedance: 50 ohms nominal

= Actuating Voltage*: 12 Vdc

» Actuating Current Failsafe: 650 mA (max)

» Actuating Current*Latching: 775 mA (max)

» Switching Time: 20 ms (max)

= Switching Sequence: Break Before Make

» Operating Ambient Temperature: -35°C to
+70°C

S » Operating Life: 1 Million Cycles per Position

= Designed to Meet MIL-S-3928

RF Performance
Frequency Range (GHz) DC-3 3-8 8-12.4 12.4-18 18-26.5

VSWR (Max) 1.21  1.3:1 1.4:1 1.5:1 1.7:1
Insertion Loss (Max dB) 0.2 0.3 0.4 0.5 0.7
Isolation (Min dB) 80 70 60 60 50
Options Available Switch Height (A)
GROUP 2 GROUP 5 GROUP 7 GROUP 9 for Selected Options
ACTUATION TERMINALS FREQUENCY MOUNTING
A- FAILSAFE 1-  STANDARD 0- DC- 1GH: 2-  FLANGE DIM A GROUP 5
B, LATCHING POWER 1. DC.3GH: +.03 TERMINAL
CONNECTOR 2. DC- 8GHz
GROUP 3 3- DC-12GHz 1.5 1
OPTIONS GROUP 6 4- DC-18GHz
VOLTAGE 6- DC-265GHz -
0- NONE 2.1 3
3. SUPPRESSION B- 12VDC 7- OTHER (SPECIFY)
DIODES C- 24VDC
9- OTHER D- 28VDC
(SPECIFY) E- 48VDC GROUP 8
GROUP 4 G- OTHER POLARITY * Specifications for 28 Vdc, 25°C
RF H- (f EPES'CF“ S’ ggmmg: :I'l-h'gs ** Dimension for switches with Standard Narda
CONNECTORS I- 18vDC C  NOTRELEVANT Power Connector M24308/3-1 mating with M24308/1-1
A- SMA TO APPLICATION
G- OTHER
(SPECIFY)

435 Moreland Road = Haup IPauge New York 11788
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Series 136 DPDT / DC-26.5 GHz

Typical Schematic

4 1
POSITION 1 (FS)
1-4
2-3
POSITION 2
1-2
3 2 3-4 o 1
IO 8
1 2 3 4

SCHEMATIC SHOWN IN FAILSAFE POSITION

Typical Outline Drawing

CONNECTOR: SMA (FEMALE)
8

[=—1.094—= / MIL-STD-34
4 PLACES
844 —of ESD LABEL THIS
SURFACE
/ 26 MAX-I r
-~

B
E
[ ;

—1e”
. 1.76
©.094 DIA, 4 PLS THRU
093

(KEY)
L1 ©.1887.09

PIN 1
\ o o

3Lvid
INVN \

Clo; ‘%\

[]

(
+

MICROMINIATURE FEECEF'TACLE CONNECTOR
BERG HEADER P/N 69168
MATES WITH PLUG P/N 65845 016 NOT SUPPLIED
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Quick Reference Guide

Custom Electro-Mechanical Matrix SWItCh ............coiiiiiiiiie e 417
Ultra-Miniature Custom Electro-Mechanical SWitch .............coooovviiiiiiiiiiii e, 418
Latching SP3T Electro-Mechanical SWitCh................oeiiiiiiiiiiie e 419
Failsafe SPDT Electro-Mechanical SWitCh ...............oiiiiiiiiiiie e 420
MALFIX SWILCRES ..o et e e e e e e e e e e eeaas 421
Multiposition BLOCKING Matrix Switches - SMA, TNC, N, SC,BNC ... 423

Over its half century of operation, Narda has designed and developed countless microwave devices including
a wide variety of couplers, amplifiers, filters, power dividers/combiners and switches. A large percentage of
these units have been custom-designed to satisfy unique and demanding applications. Many have
significantly stretched the state-of-the-art in microwave design.

When a switch requirement cannot be satisfied by one of Narda’s SEM designs or custom-part switch with the
numerous available options, chances are excellent that a special device can be designed and built on a tight
schedule and at reasonable cost. A standard or custom switch can even be integrated with other microwave
devices to create high-performance assemblies or subassemblies. Such designs may, for example,
incorporate optical coupling between the logic control and power circuitry, using an infrared emitting diode
with a silicon photo detector.

Narda welcomes a challenge and invites you to discuss your unique requirements.

435 Moreland Road = Haup I?auge New York 11788
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Stocked EM Standard EM Custom EM Standard PIN  Multi-Throw PIN

Custom Electro-Mechanical Matrix Switch

Features
= 3in, 5out
CENTER OF GRAVITY T_ (15
: @@e
. x see i
/ s s 866 o
TERMINAL v RN S6866 v
DESCRIPTION !
LABEL 3.00
2.80 . .10 13X SOLDER TERMINALS
= (1.50) —| /
el ibad Ll 100

2.00

‘104||——1.30a‘
= 1
3]

—=l (.75 ) f=—

P —
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-
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4X .138-32 UNC-2B

10X CONN, SMA FEMALE
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00000 |,
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Ultra-Miniature Custom Electro-Mechanical Switch

Features
= Multi-Position Switch

1.10 299 *03 (2X JACKPOSTS 2-56 THD)
26 MAX ] (:29)
PIN 1
r—-— 18 _\
<
S
:@ 94
L z
\_ .07 MAX
SMA CONNECTORS (FEMALE)
6 EQ SPACED ON .76 DIA B.C.
SMA CONNECTOR (FEMALE) MICROMINIATURE RECEPTACLE CONNECTOR
140 DIA, 4 PLS THRU ITT CANNON MDM 9 PIN SERIES (MDMSS)
(RECOMMENDED HDWARE FOR MOUNTING MATES WITH PLUG MDM9P NOT SUPPLIED

IS #4-40 SOCKET HD CAP SCREWS)

435 Moreland Road = Haup I?auge New York 11788
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Latching SP3T Electro-Mechanical Switch

Features

= SC Connectors

* Indicators

* Logic

= Automatic Power Breakers

= Capable of > 2.4 kW CW and 5 kW pulse
* RF Handling

— 200 ———=

180 DIA
/THRU TYP

i .

o___ 7]
L%%

1.437
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Failsafe SPDT Electro-Mechanical Switch

Features

= PC Board-Mount (.020 DIA PINS)
» Special Mounting Configuration

z
160 MAX.
—+ +
§ !
/‘ I 1T 1

4-40 UNC-3B —|= 020 DIA
LOCKING INSERT TYP
TYP 1750

t——— 212 —_—
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Matrix Switches

1 O\_ﬁ g _,O A
~O O
2 O O B

1—= Aogr1 —=Bor2-—-=Acor2-=08

Blocking Matrix

Any 1 In, Any 1 Out. Other inputs/outputs cannot simultaneously be used.

O LO
gl o

1—=A and 2—B OR 1—B and 2—A

Non-Blocking Matrix

Any Input to Any Output - Simultaneously: 2 Input/2 Output Example.

435 Moreland Road = Haup I?auge New York 11788
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Matrix Switches

ANY 1 INPUT/ANY 1 OUTPUT

Standard Multiposition Matrix Switch - 6XXX - Up to 12 Positions

8-Position Blocking Matrix

435 Moreland Road = Haup I?auge New York 11788
422 TEL: (631) 231-1700 = FAX: (631) 231-1711
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Multiposition BLOCKING Matrix Switches - SMA, TNC, N, SC, BNC

Features

= 3 to 12 Input/Output Channels

= 3 to 66 Selectable RF Paths

= Guaranteed to 1,000,000 Cycles per Position
» Latching Reset or Normally Open

= 15-20 millisecond Switching Speed

* Internal Termination of all Unused Ports*
= Operating Temperature from -35?0 +70°C
= Solder Terminals or Power Connector

* Indicator Circuits*

= TTL Logic*

= BCD Control*

MULTIPLE
v T/R ANTENNAS
| Il !
| MuLTIPLE MULTIPLE ]
Finally, for both laboratory use and critical operational deployment, the RF |l | RCVRS ™\ [ XMTRS
system designer’s ultimate switching device — the logic-controlled MATRIX I
switch from Narda. VU
Wiih a single high-performance switch, it's now easy to channel multiple fMATFlIX\
transmit and/or receive antennas to and from a variety of filters, amplifiers, SWITCH,
spectrum analyzers, transmitters and so on....up to 12 separate devices, in- . — J—
i i —| RF POWER N
terconnected in up to 66 different ways. | "MoniTor Imwrg II Mt ANALYZERS ]:
1 \
8 O O 0?2 L{  SIGNAL __! J NoisE  [—
| |GENERATOR SOURCES ||
~L- 1
70 O3 CONTROL
LOGIC
BO O O4 U - -
p to 66 RF interconnection paths open the
5 | way to countless lab and field applications. r

Sample RF connection (1-6 port) for 6080 series matrix switch. *Optional features.

NOTE: specifications will vary depending on switch series.
For more information contact Narda marketing.

435 Moreland Road = Hauppauge, New York 11788
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Switched Filter Banks

Multiposition BLOCKING Matrix Switches - SMA, TNC, N, SC, BNC

MATRIX SWITCH SELECTION GUIDE

BLOCKING MATRIX SWITCH

NO. OF SWITCH OPERATING RF
INPUT/OUTPUT SERIES MODE CONNECTOR
CHANNELS *
6030 D SMA
3 6032 D,C SMA
6033 D,C N,TNC
6034 D.C sc
6040 D SMA
4 6042 D,C SMA
6043 D,C N,TNC
6044 D,C sc
6050 D SMA
5 6052 D,C SMA
6053 D,C N,TNC
6054 D,C sC
6060 D SMA
6 6062 D,C SMA
6063 D,C N.TNC
6064 D,C sC
7 6075 D.C SMA
8 6085 D.C SMA
9 6095 D.C SMA
10 6101 D,C SMA
11 6120 D.C SMA
12 6120 D.C SMA

* These switches are Blocking Matrices and only have 1 In and 1 Out at any time.
Consult Factory for frequency range of the 6XXX switch.

424
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SOLID STATE SWITCH PRODUCTS
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Solid State PIN Control Products
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Switched Attenuators  Switched Filter Banks

High Power PIN

Limiters

Quick Reference Guide

SPST-SP6T SMA(F) Drop In 0.5 to 18 GHz Reflective (Super Slim Series)................. 436
SPST-SP6T SMA(F) Drop In 2.0 to 18 GHz Reflective (Super SIlim)........ccccccceeeeeee 439
SPST-SP6T SMA(F) Drop In 2.0 to 18 GHz Absorptive (Super Slim).......cccccceeeeeeene. 443
2P2T (Transfer) SMA(F) Drop In 2-18 GHz Reflective (Super Slim).............ccceeeennn. 446
SPST-SP6T SMA(F) 2-18 GHz Reflective (High Performance Series)......................... 448
2P2T (Transfer) SMA(F) 2-18 GHz Reflective (High Performance) ..............ccccccooun. 452
SPST-SP6T SMA(F) 2-18 GHz Absorptive (High Performance)..........ccccceeeveeeeeeeennn. 454
SPST-SP4T SMA(F) 2-18 GHz Reflective (Value Series)..........oooovvviiviciiiiiiieeeeeeeeeee, 457
2P2T (Transfer) SMA(F) 2-18 GHz Reflective (Value) ............ovvveiiiiiiiiiiiiiiiiiiiei 459
SPST-SP4T SMA(F) 2-18 GHz Absorptive (Value)..........ccceeeiviiiiiiiieeeeeeieeee e 460
SPST-SP2T SMA(F) 2-18 GHz Reflective Miniature Series ............cccccccceiiiiieeieeennnnn. 462
SP2T SMA(F) 2-18 GHZ ADSOIPLIVE .....ueiiiiiiiiiiiiiiee e 464
SPST-SP2T SMA(F) 2-18 GHz Reflective ...........covveiiiiiiiiieie e 465

RF and Microwave PIN Control
Products Application and
Selection

A Guide to Help Designers Make the Best
Selection When Specifying Switches,
Attenuators, Phase Shifters and Limiters

= Fundamental PIN Diode Switches

= Primary Design Parameters

= Application-Specific Considerations
= A Glossary of Key PIN Diode Terms

Introduction

RF and microwave components based on PIN diodes
have been essential tools in the designer's toolkit for
decades, and with good reason: their unique
characteristics make them the best choice for a wide
variety of control applications, such as switches,
attenuators, phase shifters, limiters, and modulators.

PIN diodes are fundamentally similar to standard
diodes, but have an RF impedance that is
determined by an externally- supplied bias current.
Their versatility makes them excellent building blocks
in a wide variety of configurations within each product
category, which allows diverse system requirements
to be served. In short, the PIN diode enables all
systems — from the least complex to the most

sophisticated — to achieve their intended missions,
while requiring very little space, power, or cost.

There are many resources that provide both practical
and theoretical information about PIN diode theory,
characteristics, and incorporation in modules and
subsystem designs. However, practical information
about choosing the proper PIN-diode-based product
for a specific application is conspicuously absent.
“RF and Microwave PIN Control Product Application
and Selection” has been created to fill this void. It
includes basic discussions of PIN diode
characteristics, the most commonly used PIN-diode-
based products, and the trade-offs encountered in
designing products around them. The merits of
various types of control products within a specific
category (analog and digital attenuators, for example)
are discussed as well.

PIN-Diode Switches

Switches that control the path of RF power from very
low frequencies through the low millimeter-wave
range are the most common application for PIN
diodes. The level of DC bias applied to the diode
determines its impedance. In the case of a PIN diode
mounted in series with a transmission line, when the
bias changes the impedance from a low value to a
high value, the circuit acts as a switch. That is, the
switch is in the “on” state when forward biased (low
impedance), and in the “off” state when zero or
reverse biased (high impedance). The attenuation
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produced by the diode switch is called insertion loss
(1) when the switch is in the “on” state, and isolation
when in the “off” state.

In a simple SPST PIN diode switch (Figure 1), the
diode can be either series or shunt connected. The
series-connected PIN diode configuration can
provide reasonably low insertion loss over a multi-
octave frequency range, but with lower power-
handling capability. Design and fabrication are also
simpler because no holes are required in the circuit
board to mount shunt diodes.

SERIES SPST SWITCH

SHUNT SPST SWITCH

Figure 1

In series diode switches, insertion loss is dependent
on the series resistance of the PIN diode while
isolation is primarily dependent on the junction
capacitance. These parameters are determined by
the forward bias current and reverse bias voltage,
respectively.

The shunt-connected PIN diode configuration
optimizes high isolation and low loss across a wide
frequency range (up to several octaves), and can
handle higher power levels because the diodes are
mounted directly to the housing. The shunt switch is
on” when the diode is zero or reversed biased, and
off when forward biased (the opposite of the series
switch).

The insertion loss of a shunt-connected diode at a
given frequency is primarily dependent on its junction
capacitance (Cj), while the isolation provided by the
diode is dependent on its series resistance (Rs)
when the diode is forward biased. A combination
series-shunt topology is also used and provides very
wideband performance, high speed, and moderate
power-handling ability and insertion loss.

Multi-throw switches can be configured in two ways
to achieve improved performance (Figure 2a). In the
first method, PIN diodes series-connected to the
common junction and the diodes in the “on’ port are
forward-biased while the remaining diodes are
reverse-biased. The result is a low-loss path for the
“on” port and minimal loading by the "off" ports.

COMMON

Figure 2a - Shunt Diodes Located Quarter Wave Length from Common Junction
In the second method (Figure 2b), shunt-connected
PIN diodes are placed one-quarter wavelength from
the common junction, and the selected diodes of the
“on” port are reverse-biased while the “off” ports are
forward-biased. The result in this case is an electrical
short across each “off” transmission line, and the
quarter-wavelength spacing transforms the shorts to
open circuits at the junction.

©
COMMON

Figure 2b - Series Diodes at Common Junction

These techniques are optimized through prudent
choice of transmission line impedances while
keeping stray reactance low, resulting in a switch
with acceptably low insertion loss and VSWR, and a
3:1 bandwidth.

While it is possible to achieve isolation somewhat
greater than 40 dB with a single PIN diode (either
series or shunt-connected) at lower microwave
frequencies, it is typically necessary at higher
frequencies to increase the number of switch
elements by using additional series-mounted and
shunt-connected PIN diodes in each arm.

The isolation elements of a switch (series or shunt
diodes) are usually spaced a quarter wavelength
apart. This results in a value of isolation 6 dB greater
than the sum of the isolation that is provided by each
pair of diodes. This structure can be repeated several
times to achieve greater than 90 dB isolation.

KEY PIN DIODE SWITCH PARAMETERS

Insertion loss, isolation, switching speed, and power
handling ability are typically the parameters used to
describe switch performance. However, there are
other key parameters.

Video Leakage

The spurious signals at the switch’s RF ports when
there is no RF signal present are collectively called
video leakage. The switch driver produces these
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signals, specifically at the leading edge of the voltage
spike provided for high-speed switching. There can
actually be video spikes of £10 VDC present in a
system with a 50-ohm impedance, although 1.5 to
3.0 VDC is more common. Most of the RF energy in
the video spike is below 200 MHz but in very-high-
speed, broadband switches, there can be
appreciable RF energy (-60 to -50 dBm) produced —
as high as 1 GHz. High-pass filters can reduce the
level of low-band video leakage components, but
signals within the passband of the switch (in-band
video leakage) cannot be filtered out. In-band video
leakage can be reduced only by using a switch with a
slower switching speed or by very carefully tailoring
the drive waveform to suit the particular type of PIN
diode being used.

Harmonics and Distortion

PIN diodes, like all diodes, are nonlinear in their
response characteristics, and as a result produce
harmonics and intermodulation distortion (IMD)
products. Fortunately, these products are usually at
very low levels in a PIN diode switch because the
diodes themselves are either in a saturated, forward-
biased condition or are reversed-biased. The minority
carrier lifetime of the diode determines the level of
IMD. A PIN diode switch’s IMD performance is
usually described by its third-order output intercept
point (OIP). Good OIP performance for typical PIN
switches ranges from +35 dBm to +45 dBm. The
level of harmonics and IMD varies widely among
devices, so it is important to read the manufacturer’'s
specifications for these parameters for every model
considered.

Minority Carrier Lifetime

This specification is very important from the
perspective of both diode and circuit design. Carrier
lifetime (TL) is a property of the semiconductor
material, and when the PIN diode is forward biased,
injection of electrons and holes occurs from the N+
and P+ contacts respectively. These carriers have a
finite lifetime, and the average time before they
recombine is the carrier lifetime. Recombination
takes place through interaction between the crystal
lattice and impurities in the “I” region and P+ and N+
regions of the diode. The carrier lifetime in a PIN
diode controls the switching speed, i.e., the time
required to switch the diode from a low-impedance
forward bias state to a high-impedance reverse bias
state. This transition is the slower of the two
transitions in a switching application since the driver

circuit is attempting to remove stored charge from the
PIN diode.

Switching speed and minority carrier lifetime are
directly related. To visualize their interaction, it helps
to examine the relationship of minority carrier lifetime
and its forward and reverse current ratio (If/Ir) in the
following equation:

Trr=TL log (1 + If / Ir)

where

Trr is the diode’s switching speed (commonly
referred to as “reverse recovery time”), and TL is the
minority carrier lifetime

This equation describes the dependence of switching
time on the minority carrier lifetime and the “If/Ir”
ratio.

Switching Speed

Rise Time And Fall Time: These parameters,
fundamental to many designs, are actually composed
of several subsets, each one defining the time
required for switching to take place between two
states in the switch response (Figure 3a). Rise time
is defined as the period between full “off” and full

on," specifically from 10 percent of this condition to
90 percent of the square-law-detected RF power.
Conversely, fall time is the period between 90
percent of full “on” to 10 percent of full "off." Rise time

and fall time do not include driver propagation delays.

TTL LOGIC *1"

TTLLOGIC '0'

T
Figure 3a - Detected RF Power
Modulation On Time and Off Time: The time lapse
between 50 percent of full input control signal from
the driver to 90 percent of the square-law-detected
RF power when the device is switched from full “off”
to full “on” is called the “on” time. The “off” time
begins when the 50 percent point of control signal
occurs, to the point when it achieves 10 percent of its
square-law detected RF power and the unit is
switched from full “on” to full “off." On and off times
include driver propagation delays. This is sometimes
referred to as "Modulation Time."
Connotation (port-to-port switching time) (Figure
3b), sometimes referred to as "Commutation Time,"
is the period from when the RF power level at the off-
going port falls to 10 percent of its original level to the
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time the RF power in the on-going port rises to 90
percent of its final value. In high-speed, reflective
switches, commutation time is typically slightly longer
than “on” or “off” time. For absorptive switches,
please consult the factory.

PORT 1 OFF
(ISOLATION)

PORT 2 OFF
(ISOLATION)

PORT 2 ON (LL)* k- Seer_PORT2ON (L)
1 (= gemrroront
SWITCHING TIME

Figure 3b - Switching Speed Characteristics
All specifications for on/off time in this catalog
are for the modulation mode.

PERFORMANCE TRADE-OFFS

The design of any subsystem invariably requires
trade-offs in one or more areas of performance.
Optimizing a design for one performance parameter
often occurs at the expense of another. Such is the
case with PIN diode switches.

Power vs. Frequency

Junction capacitance can be reduced in order to
ensure low loss at higher operating frequencies. For
a given switching speed, junction capacitance can be
lowered by decreasing the area of the diode. This
increases the diode’s thermal impedance, producing
a reduction in power-handling ability.

Power vs. Switching Speed

To optimize power-handling ability, the diode’s
junction area must be large (hence lower thermal
impedance). This increases the diode’s junction
capacitance, resulting in higher insertion loss, lower
isolation (in a series switch configuration), and
usually smaller bandwidths. To maintain low
capacitance, the diode’s “I” region thickness must be
increased to compensate for the increase in
capacitance caused by the increased junction area.
The increased length of the “I” region raises the
minority carrier lifetime, which increases switching
speed. An added benefit of increasing the diode’s
junction area is a reduction in its forward-biased
resistance, improving isolation in a shunt switch.

Frequency and Bandwidth

For a shunt configuration, the insertion loss (in dB)
caused by the diode is given by:

10 log [1+2(Z0OFC;j)2] for reverse bias

As the diode's capacitance increases, the switch’s
insertion loss increases dramatically.
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For a shunt configuration, the switch isolation in dB is
given by:

20 log[1+ZR/02s] for forward bias

where

Z0 is the circuit's characteristic impedance
F is the RF frequency of interest

Cj is the diode's junction capacitance

Rs is the diode's forward-biased resistance

REFLECTIVE SWITCHES

A reflective switch is one in which the incident power
at the “off” port is reflected back to the source as a
result of the impedance mismatch presented by the
PIN diode. In contrast, an absorptive switch is
designed to present a 50-ohm impedance in the “off”
state, and to absorb incident power.

Typical reflective switches (Figure 4) include the
previously-described SPST series configuration, and
an all-shunt arrangement, with its inherently higher
power-handling ability and switching speed. The
operating bandwidth of the switch is determined by
the blocking capacitors selected, the bias circuitry,
and the diode’s reverse-bias capacitance. Reducing
the diode's shunt resistance increases isolation in
this type of switch. This reduction is achieved either
by increasing the current or decreasing the diode's
overall resistance. In addition, by adding a fourth
shunt diode, isolation can be increased, which is
accompanied by an increase in insertion loss, but
with little impact on power handling and switching
speed.

BIAS

SERIES SWITCH

BIAS

SHUNT SWITCH

Figure 4 - Reflective Spst Switch

Multi-Throw Reflective Switches

Taking this design to a multi-throw configuration
(Figure 5), the low insertion loss at the “on” port must
be isolated from the high insertion loss at the “off”
port with a series PIN diode. Isolation at the “off” port
is a function of frequency and diode capacitance, and
isolation will increase as the capacitance of the
series diode decreases. However, increased

Limiters
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bandwidth (lower capacitance) comes at the expense
of reduced power-handling ability. The number of
throws can be extended in this type of switch, limited
only by the diode's junction capacitance and the
physical size limitations of the switch.

Figure 5 - Reflective SPDT Switch

Absorptive Switches

Multi-throw absorptive switches typically employ the
series-shunt approach (Figure 6). The required
50-ohm terminating impedance is achieved by the
series combination of the diode and terminating
resistance to ground. This type of termination has
good high-frequency characteristics, but power-
handling ability is limited by the ability of the diodes
and resistors to dissipate RF power. In addition,
absorptive switches typically exhibit somewhat
slower switching speeds. These types of switches
are usually not absorptive at their common port (in
the “all-off” state) but can be made absorptive for
special applications.

BIAS 1 BIAS 2

COMMON

Figure 6 - Reflective SPDT Switches

Transmit/Receive (T/R) Switches

T/R switches are used to switch a single feedline
between a transmitter and receiver and can benefit
greatly from PIN diode switch technology. They are
more reliable, faster, and more rugged than their
electromechanical counterparts. The basic T/R
switch consists of a PIN diode connected in series
with the transmitter and a shunt diode connected
one-quarter wavelength away from the antenna in the
direction of the receiver section (Figure 7). Of course,
quarter-wavelength spacing is not practical at low
frequencies, so quarter-wavelength lumped elements
can be used instead. In T/R switches, the trade-off is

between achieving low loss for the receiver path and
high power-handling ability for the transmitter path.

When the switch transfers the feedline to the
transmitter, each diode becomes forward biased. The
series diode appears as a low impedance to the
signal approaching the antenna, and the shunt diode
shorts the receiver’s antenna terminals to prevent
overload. Transmitter insertion loss and receiver
isolation are dependent on the diode resistance. In
the receive condition, the diodes are zero or reverse-
biased, and present a low (shunt) capacitance which
creates a low-loss path between the antenna and
receiver. The “off” (transmitter) port is isolated from
this path by the high-impedance series diode.

ANTENNA

Figure 7 - TIR Switch

A WORD ON DRIVERS

A PIN diode switch will perform only as well as its
driver allows. The driver must be capable of
supplying the necessary reverse bias voltage in
order to achieve the desired diode capacitance,
and must source or sink the bias currents required
to drive the diodes to their rated forward bias
resistance. In addition, fast switching requires the
transition time between driver output levels to be as
short as possible. Relatively high voltage “spikes”
are also required to remove charge from forward-
biased diodes and speed up their switching time.

From the user’s perspective, the important
parameters are:
= Switching speed and repetition rate
= Number of switch throws
= Number of control lines (i.e., one line per
throw or integral switch logic decoders)
» Logic sense (@ = low-loss state is typical)
= Custom hybrid flatpack or printed circuit
board implementation
= Driver integral to switch assembly or
mounted separately. High-speed switch
driver circuits are usually built as hybrid
(chip and wire) circuits to reduce size and
increase speed, and are mounted next to
the RF section.
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PIN Diode Attenuators
INTRODUCTION

PIN diode attenuators range from simple
seriesconnected or shunt-connected diodes acting as
a lossy reflective switch to more complex structures
that maintain a good input match across the full
dynamic range of the attenuator. PIN diode
attenuator circuits are used extensively in automatic
gain control (AGC) and RF leveling applications

Although other methods are available for providing
AGC, such as varying the gain of the RF amplifier,
the PIN diode approach results in lower power drain,
less frequency pulling, and lower RF signal distortion.
Lower attenuator distortion is achieved using diodes
with thicker “I” regions and long carrier lifetimes.

In an attenuator, the resistance characteristics of the
diode are exploited not only at their extreme high and
low values as switches, but also at values in
between. Thus, PIN diode attenuators tend to
produce less distortion than amplifiers but more than
switches. The resistance characteristic of a PIN
diode when forward biased depends on the “I” region
thickness, carrier lifetime, and hole and electron
mobilities. A PIN diode with a thin “I” region will
operate at lower forward bias currents than a PIN
diode with a thick “I” region, but the latter diode will
generate less distortion. Careful selection of diode
layer thickness can yield a good compromise
between attenuator speed, distortion, linearity, and
power-handling ability. In addition, it is easier to
linearize the driver for thicker diodes.

NOTES ON ATTENUATOR PERFORMANCE

Understanding how the following parameters affect
performance makes it easier to choose the best type
of attenuator for a particular application.

Phase Shift and Attenuation

A PIN diode attenuator’s phase shift varies as the
attenuation level changes. This is a result of stray
PIN diode reactance vs. bias level, or (in the case of
a switched-bit attenuator) the different lengths of the
transmission paths connecting the diodes that are
being switched in or out. It can never be entirely
eliminated. However, attenuators can be designed to
reduce phase shift to a very low level, especially over
narrow bandwidths.

Phase Shift and Attenuation

A PIN diode attenuator’s phase shift varies as the
attenuation level changes. This is a result of stray

PIN diode reactance vs. bias level, or (in the case of
a switched-bit attenuator) the different lengths of the
transmission paths connecting the diodes that are
being switched in or out. It can never be entirely

eliminated. However, attenuators can be designed to
reduce phase shift to a very low level, especially over

narrow bandwidths.

IMD and Harmonics

Every PIN-diode-based device generates some level
of harmonics and intermodulation products because
diodes are non-linear devices. In this regard,
switched-bit attenuators outperform analog voltage
variable attenuators (VVAs) because switched-bit
attenuators are basically just PIN diode switches.
That is, their diodes are biased either fully on or fully
off.

Power-Handling Ability

An attenuator’s power-handling ability is dictated by
its design, bias conditions, and switching speed.
Generally speaking, faster VVAs handle less power,
especially at low frequencies. An attenuator’'s
maximum operating power level is defined as the
amount of power required to cause 1 dB attenuation
compression. At or near the 1 dB compression point,
the attenuator will produce its highest levels of IMD
and harmonics. Generally, the faster diodes will
handle less power at lower frequencies because of
the compression point’s dependence on “I” layer
thickness. The attenuator’s survival rating is dictated
by the diodes’ survival rating. As might be expected,
attenuator power-handling specifications vary
considerably and can be tailored to the needs of a
specific application.

Monotonicity

This is a required attribute of any type of attenuator,
regardless of the application. Without a monotonic
attenuation relationship to the analog or digital
control commands, the attenuator’s accuracy and
other characteristics can never be optimal. Non-
monotonic behavior can be exhibited by switched-bit
attenuators as a result of uncompensated internal
VSWR interaction, and in digitally-controlled analog

attenuators with errors in digital calibration toward the

band edges.

Mean Attenuation

This parameter is the average of maximum and
minimum values of attenuation over a given

frequency range for a given control signal. It is of
particular importance in wideband analog VVAs, as
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they typically have a parabolic attenuation vs. DIGITALLY-LINEARIZED ANALOG
frequency response, and the minimum- to-maximum  ATTENUATORS VS SWITCHED-BIT
attenuation vs. frequency at higher levels can be as ATTENUATORS

large as 5 dB in multi-octave designs. There are dozens of possible attenuator
Attenuation Flatness configurations, each one with its own unique
The attenuation variation from the mean attenuation characteristics that make it better suited for one
over a given frequency range for a given attenuation ~ application over another.

value is called attenuation flatness, and is expressed Digitally-Linearized Analog Attenuators

in dB. Other than switched-bit types, all attenuators are
Attenuation Accuracy essentially analog devices. There are as many

This parameter is the maximum deviation of the analog attenuator configurations as there are system
mean attenuation from the nominal value of the applications that require them. This guide covers only
programmed attenuation, expressed in dB. digitally-linearized analog attenuators, shunt-

mounted diode arrays, and switched-bit attenuators,

Comparison of Attenuator because they are the most common and versatile

Characteristics types.
Switched Digitally- Typical VVAs conta_in from one tp fqur shunt_—
Parameter Witehed- | o earized mounted diodes (Figure 8a). Adjusting the bias
Bit Analog current changes the resistance of the PIN diodes,

o ) reflecting more of the RF signal, which produces the
Switching Very high Moderate (>  desired attenuation.

Speed (20 ns) 100 ns) This approach is similar to a reflective switch
Attenuation . . because it presents a poor match at the input and
accuracy High Highest output ports. Most VVAs of this type are built in pairs
i and mounted between 3-dB hybrids (Figure 8b). The
Attenuat'?” reflected RF power is absorbed by the termination at
flatness with Beat Moderate the hybrid’s isolated port, presenting a good match at
frequency the VVA's input and output ports.
Power .
: High Moderate ?
handling | i
Operating Broad (two % % %
Moderate (1
frequency to three octave)
bandW'dth OCtaveS) Figure 8a - Reflective
. . Highest ins
Resolution  High (1 dB
gh (1dB) 425 dB) - A o
N : Selectable £ 1 4
Calibration Fixed - .
within unit /N
Coat High Moderate ; % i % HYBLDS ’}
Survival and NON - REFLECTIVE
compression High Moderate Figure 8b - Non-Reflective
power An analog driver/linearizer or a digital driver (D/A

converter with EPROM) can then be used to calibrate
and linearize the VVA'’s attenuation vs. control signal
response.
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Digitally-Controlled Switched-Bit
Attenuators

When broadband, ultra-fast-switching performance is
needed, the digitally-controlled switched-bit
attenuator is the only solution. It excels in attenuation
accuracy and flatness over broad frequency ranges,
and its switching speed is equivalent to a high-speed
PIN diode switch (25 ns or better). Its only
disadvantages are higher insertion loss and higher
cost.

The digitally-controlled attenuator’s topology is based
on switching fixed attenuator pads in or out of the RF
path using PIN diode SPDT switches. It uses one
control bit per attenuator pad, and attenuation step
size is determined by the lowest attenuator pad
value. The total attenuation range is the sum of all
the attenuator pads.

As stated earlier, attenuators are designed to match
the requirements of specific applications. When the
application requires fast switching speed combined
with high power-handling ability (as in electronic
warfare systems, for example), the switched-bit
attenuator is the optimum choice (Figure 9). It
employs one or more pairs of SP2T switches, with a
low-loss connection between one pair of outputs, and
a fixed attenuator between the other outputs. The
diodes are switched between their forward-biased
and reverse-biased states, which gives the attenuator
higher switching speed.

The switched-bit attenuator achieves low, consistent
VSWR performance throughout its dynamic range,
and its power-handling ability (i.e., compression point
and IMD) is also higher than that of an analog VVA
because it uses PIN diode switches.

Of course, like all attenuator types, the switched-bit
attenuator has some disadvantages. Its smallest
attenuation step size at microwave frequencies is
limited to about 0.5 dB because of VSWR interaction
among the various high-loss and low-loss
transmission paths and their associated bias circuits.
This interaction also causes attenuation ripple, which
can cause slight degradations in monotonicity. These
errors are usually less than about £0.5 dB.

Finally, the switched-bit attenuator is a comparatively
complex RF circuit with more components, and is
usually more expensive. These considerations aside,
the high speed and power handling abilities of the
switched-bit attenuator make it appealing for
demanding applications.

BIAS

ATTENUATOR PAD

BIAS CONTROL
THRU PATH

Figure 9

Glossary

Absorptive Device — A device in which the specified
VSWR is maintained and all power is absorbed in the
device during the high-loss state.

Accuracy/Linearity — In voltage-variable
attenuators, the variation of the mean attenuation
from the best straight line of attenuation vs. control
signal transfer function.

Analog Attenuator — A unit in which attenuation
level is controlled either by an applied current in a
driverless unit or by a voltage in a unit with a driver.
Attenuation level is continuously variable.

Attenuation Accuracy — The deviation of mean
attenuation from the nominal attenuation value at a
specified temperature (usually room temperature).

Bias — The control voltage or current signals supplied
to a unit that provide proper operation for devices
without integral drivers.

Carrier Suppression — The minimum ratio of carrier
output power to the translated carrier output power in
a phase shifter operated as a frequency translator.

Commutation — With all other ports set to isolation,
one port is switched from insertion loss to isolation,
while another port is switched from isolation to
insertion loss. This specification applies only to multi-
throw switches.

Digitally-Controlled Voltage-Variable Attenuator
(VVA) — An analog attenuator with an integral driver
in which control inputs are logic bits. Attenuation is
not continuously adjusted, but is selected in steps.
The steps are defined by the number of bits
employed by the device, the maximum attenuation of
the unit, and the logic levels applied to it.

Driver — The circuit used to convert analog or logic
command signals to the bias conditions needed to
execute control of active devices.

Fall Time — A measure of switching speed
represented by the time between the 90 percent and
10 percent points of the detected RF power, when
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the unit is switched from insertion loss (on) to
isolation (off).

Insertion Loss — The difference, measured in dB,
between input power level and output power level
when the unit is in a low-loss condition.

Isolation — The difference, measured in dB, between
input power level and output power level when a unit
is in a high-loss condition.

Mean Attenuation — The average attenuation over
an attenuator’s range of operating frequencies.

Modulation — With all other ports set to isolation, one
port is repeatedly switched on and off.

Modulation Bandwidth — The maximum repetition
rate at which a device can be switched.

Monotonicity — As control input level is increased,
attenuation level continuously increases. At no point
in the range does an increase in control input cause
a decrease in attenuation at any frequency or value
of attenuation.

Off Time — A measure of switching speed
represented by the time between the 50 percent point
of input control pulse to the 10 percent point of
detected RF power, when the unit is switched from
insertion loss (on) to isolation (off).

On Time — A measure of switching speed
represented by the time between the 50 percent point
of input control pulse to the 90 percent point of
detected RF power, when the unit is switched from
isolation (off) to insertion loss (on).

Operating Frequency Range — The band of
frequencies over which the product must operate and
deliver specified performance.

Operating Power — The maximum power over which
a unit will achieve specified performance.

Operating Temperature Range — The temperature
range over which a unit will achieve specified
performance.

Phase And Amplitude Matching — The maximum
range of values within which all phase or amplitudes
are controlled over a specified frequency range.

Description of Super-Slim High
Performance Drop-In PIN Switches,
0.5-18 GHz and 2-18 GHz

Features

= Reflective and Absorptive = SPST thru SP6T plus

Transfer = High Speed = High Isolation - up to 80 dB
= Low Insertion Loss = Super-Slim Packages = Drop-

Usually referenced to one port and measured from
port-to-port or unit-to-unit.

Phase Shift — The difference in electrical phase of a
signal from the input of the device to its output.
Measured as absolute insertion phase, or with
respect to a given state. In a phase shifter, the
difference in phase angle of an RF signal at a given
frequency and phase-shift setting. Referenced to the
emitted signal at the same frequency with the phase
shifter set to 0 degrees phase shift.

Reflective Device — A device in which the incident
power is reflected back to the source when the port is
in the high-loss state.

Rise Time — A measure of switching speed
represented by the time between the 10 percent and
90 percent points of the detected RF power, when
the unit is switched from isolation (off) to insertion
loss (on).

Sideband Suppression — The minimum ratio of any
sideband output power to the translated carrier
output power when a phase shifter is operated as a
frequency translator.

Survival Power — The maximum RF power level to
which a unit can be subjected without permanent
performance degradation or failure.

Temperature Coefficient — The average rate of
change in phase shift (degree phase shift/°C) or
attenuation change (dB/°C) over the entire operating
temperature range of the unit.

Translation Rate — When a digital phase shifter is
used as a frequency translator, the clock rate divided
by the number of steps determines the translation
rate and hence the maximum frequency translation.
When “N” equals the number of phase bits, the
number of phase steps is equal to 2N.

VVA Linearity — In a voltage-variable attenuator, the
variation from straight-line attenuation vs. control
signal level.

In Applications = Integral TTL Drivers = Hermetically
Sealed = Full Mil Environmental

Description

The super-slim series of broadband, hermetically
sealed switches offers fast switching speed and low
insertion loss in very compact packages. Both 0.5 to
18 GHz and 2 to 18 GHz models are available. The
switches are gold plated and have removable SMA

434

435 Moreland Road = Haup
TEL: (631) 231-1700 =

I?auge New York 11788
AX: (631) 231-1711

www.nardamicrowave.com « EMAIL: nardaeast@L 3com.com



narda

microwave-east

Solid State PIN Control Products

an ‘B communications company

Stocked EM  Standard EM Custom EM Standard PIN  Multi-Throw PIN  High Power PIN

connectors for use in drop-in applications. Superior
RF performance is achieved over the entire
bandwidth due to the use of selected PIN diodes and
optimum RF circuit designs.

All models include integral drivers with reverse
voltage protection. The drivers are TTL compatible
and are tailored to each RF circuit to give optimum
switching performance.

The small size, high speed, broad bandwidth and low
insertion loss make these switches ideal for EW
systems, automatic test equipment, and simulators.
Description of High Performance PIN
Switches, 2-18 GHz

Features

= Reflective and Absorptive = SPST through SP4T =
High Speed — 15 nsec. = High Isolation — up to 80 dB
= Low Insertion Loss = Small Package Size = Integral
TTL Drivers = Hermetically Sealed

Description

. . 9 . .
The performance series of 2 to 18 GHz hermetically (magjf Eyﬁ‘?ef“’ High Performance Absorptive Models: 2 MHz
sealed switches offers fast switching speed and low —— ng“zss‘:'e;t’;";dz'i:c'gz
" B . . river Verse Vv € prote
|nsert|oq Ioss_ in cqmpgct packages_. These §W|tches Survival Power
use the identical circuits employed in Narda's top-of- (25°C) G A el
the-line Super Slim Series. They are ideal for (Suréesrzs;lgg Mg/dels 0 e e e R, 7 A Ay Gele)

connector applications where the absolutely thinnest
profile is not required. All models include integral
drivers with reverse voltage

protection. The drivers are TTL compatible and are
tailored to each RF circuit to give optimum switching
performance.

The small size, high speed, broad bandwidth and low
insertion loss make these switches ideal for EW

Switched Attenuators

series. They are ideal for many applications where
miniature size and state-of-the-art performance are
not required. The circuits are well proven since they
are derived from and similar to those used in the
Super Slim Series.

eneral Specifications
Logic 0 (0-0.8V, 1.6 mA max sink @ 0.4V) =
Insertion Loss
Logic 1 (2.0-5.5V, 40pA max source @ 2.4V)
= Isolation
XSS323CDHS
Logic 0: J1-J4 and J2-J3 at Insertion Loss
Logic 1: J1-J2 and J4-J3 at Insertion Loss
XSP323DHS
Logic 0: J1-J4 and J2-J3 at Insertion Loss
Logic 1: J2-J2 and J4-J3 at Insertion Loss
XSV323DS
Logic 0: J1-J2 and J3-J4 at Insertion Loss
Logic 1: J1-J4 and J2-J3 at Insertion Loss
T on =50% TTL to 90% of RF voltage
T off = 50% TTL to 10% of RF voltage
Super Slim, High Performance Reflective
Models: 5 MHz

TTL Control Logic

Transfer Switches
(Super Slim Series)

Transfer Switches
(High Performance
Series)

Transfer Switches
(Value Series)

Switching Time

Switching Rate

SS213DHS-80)
Survival Power
(25°C)

(All Other Models)

1.0w CW, 20w Peak
(1 sec max. pulse width, 5% duty cycle)
Derate linearly to 50% at +95°C

= Very Low Loss Video Leakage, Inverted TTL Logic Control,
BCD Decoder Driver,
Package Configuration, Over Voltage Protection
Environmental Specifications

Switched Filter Banks

. . . Operating: -54°C to +95°C
systems, automatic test equipment, and simulators. Temperature Storage: -65°C to +125°C
Description of Value Series PIN Humidity | Pe"MIL-STD-202F, method 1038, condition B (96 hours
. at 95% R.H.)

Switches, 2-18 GHz Shock | PerMIL-STD-202F, method 2138, condition B (75G, 6
Features msec) _
» SPST through SP4T and Transfer = Integral TTL Atituge | ©erMIL-STD-202F, methf‘;it;osc’ CRERET S
Drivers = Hermetically Sealed Vibration | Per-MIL-STD-202F, method 204D, condition B (.06"
Descri ption double amplitude or 15G, whichever is less).

. . . Thermal "
Narda Value Series PIN switches provide a lower Stock | er-MIL-STD-202F. method 107D, condition A (5 cycles)

cost alternative to the super slim and performance

Limiters

435 Moreland Road = Hauppauge, New York 11788
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SPST-SP6T SMA(F) Drop In 0.5 to 18 GHz Reflective (Super Slim Series)

Features

< . REFLECTIVE
= SPST thru SP6T
@ nm f = High Speed
AT AN -L’ = High Isolation - up to 80 dB
m & '-a..l e m“}l_ﬂ' = Low Insertion Loss
"I--....P = Super-Slim Packages

= Drop-in Applications
* Integral TTL Drivers

= Hermetically Sealed
= Full Mil Environmentals

Models

» S$S212DHS, SS122DHS, SS132DHS,
SS142DHS, SS152DHS, SS162DHS

Model SS212DHS SS122DHS SS132DHS

Type SPST SP2T SP3T
Switching Time (ns) 15 20 20
Insertion Loss dB (max) 0.5-2 GHz 1.1 1.5 1.5
Insertion Loss dB (max) 2-4 GHz 1.3 1.5 1.6
Insertion Loss dB (max) 4-8 GHz 1.6 2.0 2.0
Insertion Loss dB (max) 8-12 GHz 21 24 2.5
Insertion Loss dB (max) 12-18 GHz 2.6 2.9 3.0
VSWR (max) 0.5-2 GHz 1.6:1 1.8:1 1.8:1

VSWR (max) 2-4 GHz 1.7:1 1.9:1 1.9:1

VSWR (max) 4-8 GHz 1.8:1 1.9:1 1.9:1

VSWR (max) 8-12 GHz 1.9:1 2.0:1 2.0:1

VSWR (max) 12-18 GHz 2.0:1 2.0:1 2.0:1
Isolation dB (min) 0.5-2 GHz 70 70 70
Isolation dB (min) 2-4 GHz 70 75 75
Isolation dB (min) 4-8 GHz 70 70 70
Isolation dB (min) 8-12 GHz 70 65 65
Isolation dB (min) 12-18 GHz 70 60 60
Power Supply Requirements (mA@+5V) 50 90 90
Power Supply Requirements (mA@-12V to -15V) 50 60 60

435 Moreland Road = Haup I?auge New York 11788
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SPST-SP6T SMA(F) Drop In 0.5 to 18 GHz Reflective (Super Slim Series)

Model SS142DHS SS152DHS S$S162DHS
Type SP4T SP5T SP6T

Switching Time (ns) 20 20 20

Insertion Loss dB (max) 0.5-2 GHz 1.6 2.0 2.0
Insertion Loss dB (max) 2-4 GHz 1.6 2.0 2.0
Insertion Loss dB (max) 4-8 GHz 2.1 25 25
Insertion Loss dB (max) 8-12 GHz 2.6 3.0 3.0
Insertion Loss dB (max) 12-18 GHz 3.2 3.6 3.6

VSWR (max) 0.5-2 GHz 1.8:1 1.8:1 1.8:1

VSWR (max) 2-4 GHz 1.9:1 1.9:1 1.9:1

VSWR (max) 4-8 GHz 1.9:1 2.0:1 2.0:1

VSWR (max) 8-12 GHz 2.0:1 2.0:1 2.01

VSWR (max) 12-18 GHz 2.0:1 2.0:1 2.0:1
Isolation dB (min) 0.5-2 GHz 70 70 70
Isolation dB (min) 2-4 GHz 75 70 70
Isolation dB (min) 4-8 GHz 70 70 70
Isolation dB (min) 8-12 GHz 65 65 65
Isolation dB (min) 12-18 GHz 60 60 60
Power Supply Requirements (mA@+5V) 110 220 260
Power Supply Requirements (mA@-12V to -15V) 70 90 100

(DIA D3X254)

J § B g -
65 29 - o . 5 .06 TYP.
(165) (5.6) |m BB E i ’.('12.7) iee 4
-}—T———E DIA. .080 THRU ﬁ | " < L
;o ®9) —fo
TYP.4PLCS J0 )
(DIA 2.0) (17.8) 4 I ?” 4 W
.28 DIA. 018 X .25 E i LI 22 TYP.
TYP. TYP. 4 PLACES 1 ” (5.6)
(7.3) (DIA 0.45 X 6.35)
4 A SMA CONN. L § DIA. .08 THRU
(25.4) (2.8) FEMALE {26~ | TYP. 6 PLCS.
22 TYP. 3 PLCS. TP, \ (DIA. 2.0)
L €3]] 125 | ‘o 018 x 25
= ~TYP. | Typ 5pLCS.
TOL: XX = £.01 (:25) "1732) | (DiA 0.45 X 6.35
XKX = 2005 (-12) TOL: XX = +.01(.25) 10 : )
XXX = £.005 (.12) (25.4)
SMA CONN. (F)
TYP. 2 PLACES
SS212DHS SS122DHS

Dimensions in parentheses are in millimeters and for reference only.
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SPST-SP6T SMA(F) Drop In 0.5 to 18 GHz Reflective (Super Slim Series)

SMA CONN. FEMALE
TYP.4 PLCS.

S$S8132DHS

TOL: XX ==01{25)
XXX = 2005 (.12}

1.0 — TOL: XX = .01 {.25) TR
25.4) XXX = £.005 (.12) i
5 =i (25.4)
06 | 027 o6 [qim, DIA. .08 THRU
TYP. = TYP. TYP. 10 PLCS.
(15)4 - (1.5) ~ | /(DIA. 2.0)
E [ 22515‘1)9. { §
5 32 © 'O (5, — O .32
£ & b com o CRIP e com  dHy e
P b ih ~o_|1 (5.6) i J1 Jao‘ i
g (22.9) o7 1 ! @224 12
£X 1 o o e s il 9 L
F + L1 J2 J3 =
o —— -;0.12 .rad J (12.0) :132)‘@, o o't
5 558 re2 { 5503%e3
DIA. .012 X .1
DIA. .08 THRU H””U”H TYP.5 PLCS.
I TYP. 10 PLCS. / H“U ”HEI\ DIA ms X .25 u (uu\.?u xcz.u) 11
(DIA:28) phes dafazy  JXE-TPLES .1 g 1(;;’: DIA. 018 X .25 Erzv:;
VP, Tye. (DIA 0.45X635) 2em 1 TYP. 7 PLCS. 24
(5.2) (2.5) (DIA. 0.45 X 6.35) (6.1)

[l eosesee T

| 11 1

m ) SMA CONN. /F
& xx £01(25) T" TYP. 5 PLCS.

XXX = +.005 (.12) 95

S$S142DHS

SMA CONN.
TYP 7 PLACES

| 12
13.0

.08 DIA THRU
2.1

24 rvpaPLACES
I t6.n

.22
5.5}

S$162DHS

\.mz Dla X .10
(0.3 DIA X 2.5)

TYP 7 PLACES

\_me DIA X 26
{45 DIA X 6.3
TYP 9 PLACES

.08 TYP
115}

Dimensions in parentheses are in millimeters and for reference only.
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SPST-SP6T SMA(F) Drop In 2.0 to 18 GHz Reflective (Super Slim)

Features

- REFLECTIVE

= SPST thru SP6T

= High Speed

= High Isolation - up to 80 dB
*= Low Insertion Loss

= Super-Slim Packages

= Drop-in Applications

* Integral TTL Drivers

= Hermetically Sealed

= Full Mil Environmentals

Models
= SS213DHS, SS213DHS-80, SS123DHS,

S$S123DHS-80, SS133DHS, SS143DHS,
SS153DHS, SS163DHS

Model SS213DHS  SS213DHS-80 SS123DHS  SS123DHS-30
Type SPST SPST SP2T SP2T
Switching Time (ns) 15 15 15 15
Insertion Loss dB (max) 2-4 GHz 1.2 1.3 1.5 1.5
Insertion Loss dB (max) 4-8 GHz 1.4 1.5 2.0 1.9
Insertion Loss dB (max) 8-12 GHz 1.9 1.9 2.4 2.2
Insertion Loss dB (max) 12-18 GHz 2.4 25 29 29
VSWR (max) 2-4 GHz 1.8:1 1.8:1 1.9:1 1.8:1
VSWR (max) 4-8 GHz 1.9:11 1.9:11 1.9:11 1.9:11
VSWR (max) 8-12 GHz 1.9:1 2.0:1 2.0:1 2.0:1
VSWR (max) 12-18 GHz 2.0:1 2.0:1 2.0:1 2.0:1
Isolation dB (min) 2-4 GHz 50 80 75 80
Isolation dB (min) 4-8 GHz 65 80 70 80
Isolation dB (min) 8-12 GHz 60 80 65 80
Isolation dB (min) 12-18 GHz 60 80 60 80
Power Supply Requirements (mA@+5V) 50 60 90 90
Power Supply Requirements (mA@-12V to -15V) 50 40 60 60
Outline Drawing 1 2 3 3
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SPST-SP6T SMA(F) Drop In 2.0 to 18 GHz Reflective (Super Slim)

Model SS133DHS SS143DHS SS153DHS SS163DHS
Type SP3T SP4T SP5T SP6T
Switching Time (ns) 15 15 20 20
Insertion Loss dB (max) 2-4 GHz 1.5 1.6 2.0 2.0
Insertion Loss dB (max) 4-8 GHz 2.0 21 25 25
Insertion Loss dB (max) 8-12 GHz 25 2.6 3.0 3.0
Insertion Loss dB (max) 12-18 GHz 3.0 3.0 3.6 3.6
VSWR (max) 2-4 GHz 1.9:1 1.9:1 1.9:1 1.9:1
VSWR (max) 4-8 GHz 1.9:1 1.9:1 2.0:1 2.0:1
VSWR (max) 8-12 GHz 2.0:1 2.0:1 2.0:1 2.0:1
VSWR (max) 12-18 GHz 2.0:1 2.0:1 2.0:1 2.0:1
Isolation dB (min) 2-4 GHz 75 75 70 70
Isolation dB (min) 4-8 GHz 70 70 70 70
Isolation dB (min) 8-12 GHz 65 65 65 65
Isolation dB (min) 12-18 GHz 60 60 60 60
Power Supply Requirements (mA@+5V) 90 110 220 250
Power Supply Requirements (mMA@-12V to -15V) 60 70 90 100
Outline Drawing 4 5 6 7
K i
(17.8)
f H 335 y 3 ! 32
= ; . 0 (8.2)
62 .48 65 ‘5 5) ][}f;« Ja g2 L (i59) (165) (0, |m a9z Fi
(15.9) (122024 (16.5) o i T Wrvaw f
i H cvo.w ?:ﬁ,- -gsp'{’égu - DIA. .000 THRU
H ; ; TYP. 4 PLCS
o (DIA.2.0) ! ey (DIA 2.0)
.11 -'! !* 14 DIA. 018X .25 : -L_ a. 6) DIA. .018 X .25
TYP. 2| fe TYP. | TYP.4PLCS. 22 TYP. 4 PLACES
- 22~ TYP. {3.6) {DIA. 0.45 X 6.35) (5.:6) (7 3) (DIA 0.45 X 6.35)
(5.6) GO 52— @)
{20.8)
el - © & o o - TOL: XX ==
o]« « « « -Foo] =0 )
TOL: XX =+.01{(.25)

XXX = £.005 (.12) SMA CONN. (F)

TYP. 2 PLCS.

SMA CONN. (F)
TYP. 2 PLACES

$S213DHS $5213DHS-80

Dimensions in parentheses are in millimeters and for reference only.
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SPST-SP6T SMA(F) Drop In 2.0 to 18 GHz Reflective (Super Slim)

DIA. .012 X .10 — 1.0 — = TOL: XX = .01 {25
TYP. 3 PLCS. 25.3) gl e
(DIA. 0.3 X 2.54) L .5‘_,, XXX = +.005(.12)
12.7)
.06 TYP. = ot i<
. =
(1.5) % (1.5)+] |~
== = s =
: S 32 7 o 227TYP
m (g.‘u e 0, com o= {
5 - ) o
y ey (22.4) 1.2
C8 N0V G 22 TYP. ) ! (30.5)
(&8 o e 530 ‘
SMA CONN. HE DIA. .08 THRU 5 P st n g !
FEMALE | 25/~ | TYP. 6 PLCS. T 08 ok
TYP.3PLCS.  |Typ.- - (DIA. 2.0) | o1a. 08 THRU H[ﬂ] []HH
(6. 3)| | 125 TYP. 10 PLCS. \ DIA. 018 X .25
' DIA. 018 X .25 ©1A.Z0) _] TYP. 7 PLCS.
- =TYP. | Typ. 5 PLCS. e 2 (DIA_ 0.45 X 6.35)
3.2) TYP TYP.
( (DIA. 0.45 X 6.35)
TOL: XX = +.01(.25) 1.0
XXX = 2.005 (.12) (25.4)
SMA CONN. FEMALE
TYP. 4 PLCS.
SS8123DHS, $S123DHS-80 SS133DHS
pe— 1.0 — TOL: XX =+01{.25)
(25.4) XXX = £.005 (.12)
o6 [az7. DIA. .08 THRU
TYP. @ TYP. 10 PLCS.
(1.8) =~ |— /(DIA. 2.0)
‘zstEVP' ! 4 10 2 SMA CONN
(5;6) i %Ol? d B.3'20 l (2,60 2 "1 p— TYP § PLACES
T a1 J4 {839
i IC o L)
i (ZT : (:‘025; 7
, 4 IO O i
55 ) ¥ R
e A
GO0%z0% t45) i
HUUUU”” DIA. 012 X 1 s '35“5',_% -
TYP. 5 PLCS. :e-‘!| ]
e TYP (DIA. 0.3 X 2.54) s e EW
2TYp~ = (25) DIA. .018 X .25 L ;
(5.2) | TYP. 7 PLCS. ] + s
(PIA-0.45:X 5.35) 0.3 DIA X 2.5/
l._ 5 ‘e 7. TYP6PLACES
P svssve 3] : i
o "‘m‘ SMA CONN., /F 28 1" osoia ""R”/'55> (e
.37 TYP. 5 PLCS. 16.11 2.1
TOL: XX = £.01(.25) TYP. : TYP 4 PLACES 018 DIA X .25
XXX = £.005 (.12) (9.5) (.45 DIA X 6.3}
TYP BPLACES
SS143DHS SS153DHS
Dimensions in parentheses are in millimeters and for reference only.
i i
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SPST-SP6T SMA(F) Drop In 2.0 to 18 GHz Reflective (Super Slim)

TOL: XX ==x01{25) me@.l"’ Nl”“

XXX = =005 (12}
50
=z
. )00 SMA CONN.

25.41 TVP 7 PLACES
.22 |
156 }* 06 TYP
(1.5
. L COoM

. . N -

{(36.5) F 4 %
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012 01a X 10
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an “I I“m TYP 7 PLACES
.
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[Nl 2 | (45 DA X 6.3)
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: | o 08 TVP
- 151

Dimensions in parentheses are in millimeters and for reference only.
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SPST-SP6T SMA(F) Drop In 2.0 to 18 GHz Absorptive (Super Slim)

Features
r( : - ABSORPTIVE
v | 'S ; = SPST thru SP6T
(I |® o ] = High Speed
i \. 3 3:‘?"',',’“ L. = High Isolation - up to 80 dB
L Lo TS g n’: L = Low Insertion Loss
ol T Y = Super-Slim Packages

= Drop-in Applications

* Integral TTL Drivers

= Hermetically Sealed

= Full Mil Environmentals

Models

» SS213BDHTS, SS123BDHTS, SS133BDHTS,
SS143BDHTS, SS153BDHTS, SS163BDHTS

Model SS213BDHTS S$S123BDHTS SS133BDHTS
Type SPST SP2T SP3T
Switching Time (ns) 2-4 GHz 20 20 20
Switching Time (ns) 4-8 GHz 20 20 20
Switching Time (ns) 8-12 GHz 20 20 20
Switching Time (ns) 12-16 GHz 25 25 25
Switching Time (ns) 16-18 GHz 25 25 25
Insertion Loss dB (max) 2-4 GHz 1.5 1.6 1.8
Insertion Loss dB (max) 4-8 GHz 1.7 1.8 2.0
Insertion Loss dB (max) 8-12 GHz 21 25 2.7
Insertion Loss dB (max) 12-16 GHz 2.5 2.9 3.2
Insertion Loss dB (max) 16-18 GHz 2.5 2.9 3.2
VSWR (max) 2-4 GHz 1.9:1 1.9:1 1.9:1
VSWR (max) 4-8 GHz 1.9:1 1.9:1 1.9:1
VSWR (max) 8-12 GHz 1.9:1 1.9:11 1.9:11
VSWR (max) 12-16 GHz 2.0:1 2.0:1 2.0:1
VSWR (max) 16-18 GHz 2.0:1 2.0:1 2.0:1
Isolation dB (min) 2-4 GHz 65 65 65
Isolation dB (min) 4-8 GHz 60 65 65
Isolation dB (min) 8-12 GHz 55 60 60
Isolation dB (min) 12-16 GHz 50 55) 50
Isolation dB (min) 16-18 GHz 50 55 45
Power Supply Requirements (mA@+5V) 40 60 105
Power Supply Requirements (MA@-12V to -15V) 60 60 75
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SO I id State PI N COI‘ItI‘Ol PI‘Od I.ICtS an ‘B communications company

Stocked EM Standard EM Custom EM Standard PIN  Multi-Throw PIN  High Power PIN  Switched Attenuators ~ Switched Filter Banks  Limiters

SPST-SP6T SMA(F) Drop In 2.0 to 18 GHz Absorptive (Super Slim)

Model SS143BDHTS SS153BDHTS SS163BDHTS
Type SPAT SP5T SP6T
Switching Time (ns) 2-4 GHz 20 25 25
Switching Time (ns) 4-8 GHz 20 25 25
Switching Time (ns) 8-12 GHz 20 25 25
Switching Time (ns) 12-16 GHz 25 25 25
Switching Time (ns) 16-18 GHz 25 25 2.5
Insertion Loss dB (max) 2-4 GHz 1.8 2.2 2.2
Insertion Loss dB (max) 4-8 GHz 2.0 2.7 2.7
Insertion Loss dB (max) 8-12 GHz 2.7 3.2 3.2
Insertion Loss dB (max) 12-16 GHz 3.2 3.8 3.8
Insertion Loss dB (max) 16-18 GHz 3.2 3.8 3.8
VSWR (max) 2-4 GHz 1.9:1 1.9:1 1.9:1
VSWR (max) 4-8 GHz 1.9:1 2.0:1 2.0:1
VSWR (max) 8-12 GHz 1.9:1 2.0:1 2.0:1
VSWR (max) 12-16 GHz 2.0:1 2.0:1 2.0:1
VSWR (max) 16-18 GHz 2.0:1 2.0:1 2.0:1
Isolation dB (min) 2-4 GHz 65 65 65
Isolation dB (min) 4-8 GHz 65 65 65
Isolation dB (min) 8-12 GHz 60 60 60
Isolation dB (min) 12-16 GHz 50 50 50
Isolation dB (min) 16-18 GHz 45 50 50
Power Supply Requirements (mMA@+5V) 105 220 250
Power Supply Requirements (mA@-12V to -15V) 75 90 100
.70
] ey
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‘}i T - 325
62 .48 65 (oo ][H, N JQé (s‘fi’ 06 TYP,
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SO I id State PI N COI‘ItI‘Ol PI‘Od I.ICtS an ‘B communications company

High Power PIN  Switched Attenuators ~ Switched Filter Banks  Limiters

Stocked EM Standard EM Custom EM Standard PIN  Multi-Throw PIN

SPST-SP6T SMA(F) Drop In 2.0 to 18 GHz Absorptive (Super Slim)
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Dimensions in parentheses are in millimeters and for reference only.
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Dimensions in parentheses are in millimeters and for reference only.
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Solid State PIN Control Products

Stocked EM Standard EM Custom EM Standard PIN  Multi-Throw PIN

High Power PIN

narda

microwave-east

an ‘B communications company

Switched Attenuators ~ Switched Filter Banks  Limiters

2P2T (Transfer) SMA(F) Drop In 2-18 GHz Reflective (Super Slim)

7
i
[

Features

- REFLECTIVE
= 2P2T Transfer

e a = High Speed
‘m o :«isa;';"s * High Isolation - up to 80 dB
— o 8 om = Low Inse_rtlon Loss
R = Super-Slim Packages
LT T = Drop-in Applications
* Integral TTL Drivers
= Hermetically Sealed
= Full Mil Environmentals
Models
= XSS323CDHS
Type XFER
Switching Time (ns) 50
Insertion Loss dB (max) 2-4 GHz 1.8
Insertion Loss dB (max) 4-8 GHz 2.2
Insertion Loss dB (max) 8-12 GHz 2.1
Insertion Loss dB (max) 12-18 GHz 2.6
VSWR (max) 2-4 GHz 1.8:1
VSWR (max) 4-8 GHz 1.9:1
VSWR (max) 12-18 GHz 2.0:1
VSWR (max) 8-12 GHz 2.0:1
Isolation dB (min) 2-4 GHz 70
Isolation dB (min) 4-8 GHz 70
Isolation dB (min) 8-12 GHz 60
Isolation dB (min) 12-18 GHz 55
Power Supply Requirements (mA@+5V) 80
Power Supply Requirements (mA@-12V to -15V) 80

435 Moreland Road = Haup I?auge New York 11788
TEL: (631) 231-1700 = FAX: (631) 231-1711
www.nardamicrowave.com = EMAIL: nardaeast@L 3com.com
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SO I id State PI N COI‘ItI‘Ol PI‘Od I.ICtS an ‘B communications company

Stocked EM Standard EM Custom EM Standard PIN  Multi-Throw PIN  High Power PIN  Switched Attenuators ~ Switched Filter Banks  Limiters

2P2T (Transfer) SMA(F) Drop In 2-18 GHz Reflective (Super Slim)
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Dimensions in parentheses are in millimeters and for reference only.
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narda

microwave-east
Solid State PIN Control Products

an ‘B communications company

Stocked EM Standard EM Custom EM Standard PIN  Multi-Throw PIN

High Power PIN  Switched Attenuators  Switched Filter Banks

SPST-SP6T SMA(F) 2-18 GHz Reflective (High Performance Series)

Limiters

Features

REFLECTIVE
Models

SP213DHS, SP213DHS-80, SP123DHS

SP123DHS-80, SP133DHS, SP143DHS,
SP153DHS, SP163DHS

od M B M B 30 M ) M ) 80
Type SPST SPST SP2T SPDT
Switching Time (ns) 15 15 15 15
Insertion Loss dB (max) 2-12 GHz 1.9 1.9 2.4 2.2
Insertion Loss dB (max) 12-18 GHz 24 25 2.9 29
VSWR (max) 2-18 GHz ON 1.9:1 1.9:1 1.91 2.0:1
VSWR (max) 2-18 GHz OFF 2.0:1 2.0:1 2.0:1 2.0:1
Isolation dB (min) 2-12 GHz 50 70 65 80
Isolation dB (min) 12-18 GHz 60 80 60 80
Power Supply Requirements (mA@+5V) 50 50 90 90
Power Supply Requirements (mMA@-12V to -15V) 60 50 60 60
Model SP133DHS SP143DHS SP153DHS SP163DHS
Type SP3T SP4AT SP5T SP6T
Switching Time (ns) 15 15 20 20
Insertion Loss dB (max) 2-12 GHz 2.6 2.6 3.0 3.0
Insertion Loss dB (max) 12-18 GHz 3.0 3.0 3.6 3.6
VSWR (max) 2-18 GHz ON 1.9:1 1.9:1 2.0:1 2.0:1
VSWR (max) 2-18 GHz OFF 2.0:1 2.0:1 2.0:1 2.0:1
Isolation dB (min) 2-12 GHz 65 65 65 65
Isolation dB (min) 12-18 GHz 60 60 60 60
Power Supply Requirements (mMA@+5V) 110 110 220 250
Power Supply Requirements (mA@-12V to -15V) 70 70 90 100

435 Moreland Road = Haup
448

IPauge New York 11788
TEL: (631) 231-1700 =

AX: (631) 231-1711
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microwave-east

Solid State PIN Control Products

an ‘B communications company

Stocked EM Standard EM Custom EM Standard PIN  Multi-Throw PIN  High Power PIN  Switched Attenuators ~ Switched Filter Banks  Limiters

SPST-SP6T SMA(F) 2-18 GHz Reflective (High Performance Series)
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Dimension in parentheses are in millimeters and for reference only. Contact the factory for detailed specifications and outline drawing.
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SO I id State PI N COI‘ItI‘Ol PI‘Od I.ICtS an ‘B communications company

Stocked EM Standard EM Custom EM Standard PIN  Multi-Throw PIN  High Power PIN  Switched Attenuators ~ Switched Filter Banks  Limiters

SPST-SP6T SMA(F) 2-18 GHz Reflective (High Performance Series)
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Dimensions in parentheses are in millimeters and for reference only. Contact the factory for detailed specifications and outline drawing.
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SO I id State PI N COI‘ItI‘Ol PI‘Od I.ICtS an ‘B communications company

Stocked EM Standard EM Custom EM Standard PIN  Multi-Throw PIN  High Power PIN  Switched Attenuators ~ Switched Filter Banks  Limiters

SPST-SP6T SMA(F) 2-18 GHz Reflective (High Performance Series)
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Dimensions in parentheses are in millimeters and for reference only. Contact the factory for detailed specifications and outline drawing.
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Solid State PIN Control Products

an ‘B communications company

Stocked EM Standard EM Custom EM Standard PIN  Multi-Throw PIN  High Power PIN  Switched Attenuators ~ Switched Filter Banks  Limiters

2P2T (Transfer) SMA(F) 2-18 GHz Reflective (High Performance)

Features

REFLECTIVE
Models
= XSP323DHS

Type XFER
Switching Time (ns) 50
Insertion Loss dB (max) 2-12 GHz 2.8
Insertion Loss dB (max) 12-18 GHz 3.4
Isolation dB (min) 2-12 GHz 60
Isolation dB (min) 12-18 GHz 65
VSWR (max) 2-12 GHz 2.0:1
VSWR (max) 12-18 GHz 2.0:1
Power Supply Requirements (mMA@+5V) 90
Power Supply Requirements (mA@-12V to -15V) 80

435 Moreland Road = Haup IPauge New York 11788
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microwave-east

an ‘B communications company

Solid State PIN Control Products

Switched Attenuators ~ Switched Filter Banks  Limiters

Stocked EM  Standard EM Custom EM Standard PIN  Multi-Throw PIN  High Power PIN

2P2T (Transfer) SMA(F) 2-18 GHz Reflective (High Performance)
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Dimensions in parenthesis are in millimeters and for reference only.
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SO I id State PI N COI‘\tI‘Ol PI‘Od UCtS an ‘B communications company

Stocked EM Standard EM Custom EM Standard PIN  Multi-Throw PIN  High Power PIN  Switched Attenuators ~ Switched Filter Banks  Limiters

SPST-SP6T SMA(F) 2-18 GHz Absorptive (High Performance)

Features
ABSORPTIVE
Models
= SP213DHTS, SP213DHTS-80, SP123DHTS,
“:,:?f 2 SP133DHTS, SP143DHTS, SP153DHTS,

SPST ' SP163DHTS

SPIS3DHTS
12 5 18 GH=

SERNO 0201

SP213DHTS  SP213DHTS-80 SP123DHTS SP133DHTS

Type SPST SPST SP2T SP3T
Switching Time (ns) 25 25 25 25
Insertion Loss dB (max) 2-12 GHz 21 21 2.5 2.7
Insertion Loss dB (max) 12-18 GHz 2.5 2.6 2.9 3.2
VSWR (max) 2-12 GHz 1.9:1 1.911 1.9:1 1.9:1
VSWR (max) 12-18 GHz 2.0:1 2.0:1 2.0:1 2.0:1
Isolation dB (min) 2-12 GHz 55 70 60 60
Isolation dB (min) 12-18 GHz 50 80 B5) 45
Power Supply Requirements (mMA@+5V) 40 50 60 105
Power Supply Requirements (mA@-12V to -15V) 60 60 60 75
ode P143D P D P163D
Type SP4T SP5T SP6T
Switching Time (ns) 25 25 25
Insertion Loss dB (max) 2-12 GHz 2.7 3.2 3.2
Insertion Loss dB (max) 12-18 GHz 3.2 3.8 3.8
VSWR (max) 2-12 GHz 1.9:11 2.0:1 2.0:1
VSWR (max) 12-18 GHz 2.0:1 2.0:1 2.0:1
Isolation dB (min) 2-12 GHz 60 60 60
Isolation dB (min) 12-18 GHz 45 50 50
Power Supply Requirements (mA@+5V) 105 220 250
Power Supply Requirements (mMA@-12V to -15V) 75 90 100

435 Moreland Road = Haup IPauge New York 11788
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Solid State PIN Control Products

an ‘B communications company

Stocked EM Standard EM Custom EM Standard PIN  Multi-Throw PIN  High Power PIN  Switched Attenuators ~ Switched Filter Banks  Limiters

SPST-SP6T SMA(F) 2-18 GHz Absorptive (High Performance)
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Dimensions in parenthesis are in millimeters and for reference only.
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SPST-SP6T SMA(F) 2-18 GHz Absorptive (High Performance)
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SPST-SP4T SMA(F) 2-18 GHz Reflective (Value Series)

Features

REFLECTIVE
Models
= SV213DS, SV123DS, SV133DS, SV143DS

SV213DS SV123DS SV133DS SV143DS

Type SPST SP3T SP3T SP4AT
Switching Time (ns) 50 50 50 50
Insertion Loss dB (max) 2-12 GHz 2.0 2.5 2.7 2.7
Insertion Loss dB (max) 12-18 GHz 2.5 3.0 3.1 3.1
VSWR (max) 2-12 GHz 2.0:1 2.0:1 2.0:1 2.0:1
VSWR (max) 12-18 GHz 2.0:1 2.0:1 2.0:1 2.0:1
Isolation dB (min) 2-12 GHz 50 50 50 50
Isolation dB (min) 12-18 GHz 50 50 50 50
Power Supply Requirements (mA@+5V) 50 90 105 105
Power Supply Requirements (mMA@-12V to -15V) 60 60 75 75
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SPST-SP4T SMA(F) 2-18 GHz Reflective (Value Series)
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Dimensions in parenthesis are in millimeters and for reference only.
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High Power PIN

Switched Attenuators
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microwave-east

an ‘B communications company

2P2T (Transfer) SMA(F) 2-18 GHz Reflective (Value)

Features

Models

REFLECTIVE

XSV323DS

Switched Filter Banks

Type 2P2T
Switching Time (ns) 50
Insertion Loss dB (max) 2-12 GHz 3.0
Insertion Loss dB (max) 12-18 GHz 3.4
VSWR (max) 2-12 GHz 2.0:1
VSWR (max) 12-18 GHz 2.0:1
Isolation dB (min) 2-12 GHz 50
Isolation dB (min) 12-18 GHz 50
Power Supply Requirements (mA@+5V) 80
Power Supply Requirements (mMA@-12V to -15V) 80
e [ L e
va 1| ¥, [ os R g
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Limiters

XSV323DS
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SPST-SP4T SMA(F) 2-18 GHz Absorptive (Value)

Features
- ABSORPTIVE
Models

= SV213DTS, SV123DTS, SV133DTS,
SV143DTS

Model SV213DTS SV123DTS SV133DTS SV143DTS
Type SPST SPDT SP3T SPAT

Switching Time (ns) 50 50 50 50

Insertion Loss dB (max) 2-12 GHz 2.3 2.7 2.8 2.8
Insertion Loss dB (max) 12-18 GHz 2.8 3.0 &3 &3
VSWR (max) 2-12 GHz 2.0:1 2.0:1 2.0:1 2.0:1
VSWR (max) 12-18 GHz 2.0:1 2.0:1 2.0:1 2.0:1

Isolation dB (min) 2-12 GHz 60 60 60 60

Isolation dB (min) 12-18 GHz 45 50 45 45

Power Supply Requirements (mA@+5V) 40 60 105 105
Power Supply Requirements (mMA@-12V to -15V) 60 60 75 75
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Solid State PIN Control Products

Limiters

Switched Filter Banks

Stocked EM Standard EM Custom EM Standard PIN  Multi-Throw PIN  High Power PIN  Switched Attenuators

SPST-SP4T SMA(F) 2-18 GHz Absorptive (Value)
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SPST-SP2T SMA(F) 2-18 GHz Reflective Miniature Series

Features

REFLECTIVE

Models
= SM213DHS, SM213DHS-60, SM123DHS

ode ) D 0, D
Type SPST SPST SPDT
Switching Time (ns) 25 25 25
Insertion Loss dB (max) 2-12 GHz 1.7 1.9 23
Insertion Loss dB (max) 12-18 GHz 21 2.4 29
VSWR (max) 2-12 GHz 1.8:1 1.8:1 1.8:1
VSWR (max) 12-18 GHz 1.8:1 1.8:1 1.8:1
Isolation dB (min) 2-12 GHz 45 60 50
Isolation dB (min) 12-18 GHz 45 60 50
Power Supply Requirements (mA@+5V) 50 50 60
Power Supply Requirements (mMA@-12V) 40 40 40
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SPST-SP2T SMA(F) 2-18 GHz Reflective Miniature Series
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SP2T SMA(F) 2-18 GHz Absorptive

Features

ABSORPTIVE
Models
= SM123DHTS

Model SM123DHTS

Type SPDT
Switching Time (ns) 25
Insertion Loss dB (max) 2-12 GHz 23
Insertion Loss dB (max) 12-18 GHz 2.9
VSWR (max) 2-12 GHz 1.8:1
VSWR (max) 12-18 GHz 1.8:1
Isolation dB (min) 2-12 GHz 50
Isolation dB (min) 12-18 GHz 50
Power Supply Requirements (mA@+5V) 60
Power Supply Requirements (mA@-12V) 40
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SPST-SP2T SMA(F) 2-18 GHz Reflective

Features
REFLECTIVE
/ L — »_ Models
g, | Darda (% - $213D, $213D-04, S123BD
i @ Sy - .
W 5T swimen
A S213D
2- 18 GH,
ode ) )-04 =10,
Type SPST SPST SP2T
Switching Time (ns) 10 10 50
Insertion Loss dB (max) 2-4 GHz 1.0 1.0 1.5
Insertion Loss dB (max) 4-8 GHz 1.2 1.2 1.7
Insertion Loss dB (max) 8-12 GHz 1.5 1.5 2.0
Insertion Loss dB (max) 12-18 GHz 2.0 2.0 2.5
VSWR (max) 2-4 GHz 1.7:1 1.7:1 1.75:1
VSWR (max) 4-8 GHz 1.7:1 1.7:1 1.75:1
VSWR (max) 8-12 GHz 1.7:1 1.7:1 1.75:1
VSWR (max) 12-18 GHz 1.7:1 1.7:1 2.0:1
Isolation dB (min) 2-4 GHz 55 55 60
Isolation dB (min) 4-8 GHz 60 60 60
Isolation dB (min) 8-12 GHz 60 60 60
Isolation dB (min) 12-18 GHz 60 60 55
Power Supply Requirements (mMA@+5V) 100 100 100
Power Supply Requirements (mMA@-12V to -15V) 50 50 50
Outline Drawing 1 2 S
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SPST-SP2T SMA(F) 2-18 GHz Reflective
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Dimensions in parenthesis are in millimeters and for reference only.
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Quick Reference Guide

Multi-Throw PIN Diode Switches

Narda offers a range of Multi-Throw PIN Diode switches. These units are designed to customer requirements
and can include SPST to SP30T, absorptive or reflective switch. These devices can also be configured with
additional microwave components such as: amplifiers, limiters, attenuators, couplers, power dividers, filters,
etc. The following are examples of units we have previously provided.

SP10T

.

SP25T
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Features

= Very High Speed = Precise Attenuation over Frequency Band = Small Package Size = Low Insertion Loss =
Hermetically Sealed

Applications

= Wide-Band EW Systems = Radar and Phased Array Systems = Wide-Band Instruments and Test Systems
(ATE) = Options Available Based On Standard Designs = Different Attenuation Range = Performance
Optimized over a Narrower Bandwidth

Description

These miniature, high speed digitally controlled switchedbit attenuators are designed for operation over multi-
octave bandwidths. Attenuation levels are guaranteed to be monotonic and selectable using standard TTL
logic circuitry.

All models are hermetically sealed and are specified to operate over the full temperature range. All
attenuators are equipped with removable RF connectors and are suitable for drop-in applications.
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Switched Attenuators
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Switched Filter Banks

Type SP8T SP10T SP12T SP18T SP25T
Frequency Range GHz 1to 18 1to 18 6to 18 .020to 4 5t018
Switching time - ns 50 500 700 3500 2000
Insertion Loss max 1-12 GHz 45 43 5 6.7@.020, 9.2@ 4 35@ .5 7.5@18
Insertion Loss max 12-18 GHz 5 56 7

VSWR max 2.21 2.2:1 2.2:2 2.0:1 2.251
Isolation mim dB 60 60 60 60 60

Power Handling - mW 200 500 200 200

Power Supply Requirements

mA@-12V to -15V 270 300 350 300 220ma@5V, 45ma@-12V
Outline Drawing 1 2 3 4 5

Notes 3 1 2

1. Built in coupler and amplifier

2. Built in output coupler
3. Amplitude matched

REFLECTIVE MODELS AVAILIABLE

Limiters
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Multi-Throw PIN Diode Switches

Mounting Surface Dimensions
75.00 / —| 16.77 |— | in Millimeters
| () 6.35
12.70 O
L !
CONT/PWR

SMA Female Connector -\

== == = I = = I = R A

S)
35.00 45.00
SN-
P Jo CONT/PWR qﬁ\
o ol I ‘ =
\- HC 4-40

140.00 Type, 4 Places
150.00

16.70
PIN 1 2 3
0 0 0 Jo TO J1
0 0 1 Jo TO J2
0 1 0 Jo TO J3
0 1 1 Jo TO J4
1 0 0 Jo TO J5
1.0 0 Jo TO J6
11 0 Jo TO J7
11 1 Jo TO J8
6 | -12
7 | GND
8 | +5v
Outline 1
SP8T
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Switched Attenuators

181.00 HC6-32x 1.5
174.00 D Type, 2 Places
99.00
| [ 87.00—] 5}2
Sf_s O m O EC,)"' OV L1
5'.2
- |—-—10 00 Type ‘ 16 00 Type
EEEEEEEEEEEE
15.05 n 9 o U n2
o O
SN: XXXX I
DATE: 27.60 57.70

o !

CONT/PWR /

3.00—| |— []:[j E‘J 0 3.2 Thru Type, /
_/ 4 Places
D Type, —I11.701-

15 Pin Microminiature I SMA Connector Type, 13 Places
7 52
%%%%%%%%%%%%i

Outline 2
SP10T

Switched Filter Banks Limiters

Dimensions
in Millimeters

PIN NO. | Function
1 +0V
2 GNC
3 -12v
4 N}
5 J2
6 J3
7 J4
8 J5
9 J6
10 J7
11 J8
12 J9
13 J10
14 J11
15 J12

435 Moreland Road = Haup IP
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Multi-Throw PIN Diode Switches

| Dimensions
\ in Millimeters
7.2
13.20
——© 0 o
] 1T
380 oo L \_ 90.63X6.35
VP TYP 6 PLACES
—— 5.40
= 1.60
|| — \
%& == SMA Female Connector
== 5o N | / TYP 11 PLACES
v

@2.50 THRU

80.08 TYP 8 PLACES

SP10T ABS SWITCH

S\N:
DATE:
CONT/PWR
AD A1 A2
I A3 E 45
© Q
[ 1T
1.60 | 4160
Outline 4
SP12T
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Multi-Throw PIN Diode Switches

S| — =¥ .
q } ! H »
( H » J20 G
( H - narda
( H s 99899
q H s ne P O+
q H »
( H
( H s
( M 1o S/N
( H 11 D/C N
( H 2 n[ £
( H n3 el —
( H 114 196
q H 115
q H 16
( H 17 21 0 T1©
q | Hns
: o
Outline 3
SP18T
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Multi-Throw PIN Diode Switches

14.00 |

e O O Pl QO QO Ol

15 PinD 6 OSP Blind Mate —/

—l'l_l 1 — 1 1 1 1 i
: 124 123 127 126 23 )22 s
cTL CPL  COM H H
i B \-l
[ \t’ MFR 99899 narda . [
S/N
CAUTION o/
221 20 )19 )18 )17 16 15 J14 )13 412 411 J10 J9 U8 U7 J6 U5 J4HJ3HJ2 1]
I B B B R B B e B R B B e B o e e
125
[ ® De® ‘ ®e® @ |
21 Blind Mate —/
GPO Hermetic
Connectors
Outline 5
SP25T
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Narda offers a range of high power switches for communications and radar systems. Their design is based on
shunt or series-shunt topology, utilizing special materials for power dissipation. These switches feature a
special driver with TTL control. The driver is capable of supplying reverse bias of up to -100 V and forward
current up to 150 ma. The switches handle pulse widths up to 10 ysec with up to 12% duty cycle.

The high power switches are designed to customer specifications, including the package configuration and
are available in different hermetically sealed packages with SMA or TNC connectors. This section shows
examples of some of the many high power switches that Narda has supplied. The operating frequency is
typically a 25% bandwidth within the stated frequency range.

Please contact the factory for your special requirements.
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High Power Switches

Features

» Custom Designs

= High CW Power - up to 150 W

= High Peak Power - up to 600 W
» Reflective

= SPST through SP6T

Examples of Custom Designs

FREQUENCY RANGE | SWITCHING TIME CW PEAK PULSE QUTLINE
FUNCTION (GHz) (psec) POWER POWER WIDTH DRAWING
SPDT 30 M-500M 10 150 W 250 W 1
SPDT 1.2-14 20 15W 150 W 100 2
SPDT 3.1-35 400 25W 250 W 100 p 3
SPDT 1.01-1.11 2 5W 500 W 2 4
SP3T .200 - .800 50 2w 10w 50p 5
SP6T 44-5 5W 6
TNC CONN.
TYP 3 PLCS. % % ,_% v%_”
?_3.70 THRU ﬂ
T¥F. 4 PLOSN | -0 | r =232
o) é ]
UNPAINTED)
—’ SIDE 3
o o
P\N: \'3 ¢
SN n
3 DATE
t I
9) (&t .
gL [ R o Jis.00l
56.10 ~ L—32.00—
S3.50 0
—31.80
10.00 - DEM - 9P
' o _L o] fe L.o] fo le]! PIN [FUNG,
f =4 1 +5V
g. ) o®o oQo % 2 |GND
‘| bge—t HE
MARKING - WHITE ‘—31-90—']50 _DEM - SP =

Outline Drawing 1
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High Power Switches

3x SMA CONNECTOR
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High Power Switches
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Environmental Specifications

Operating: -54°C to +95°C
Storage: -65°C to +125°C

Low Video Leakage
Inverted TTL Logic Control Temperature
BCD Decoder Driver

Package Configuration Humidity Per-MIL-STD-202F, method 103B, condition B (96 hours at 95% R.H.)
Shock Per-MIL-STD-202F, method 213B, condition B (75G, 6 msec)
Altitude Per-MIL-STD-202F, method 105C, condition B (50,000 feet)

Per-MIL-STD-202F, method 204D, condition B (.06" double amplitude or 15G,

Vibration whichever is less).
Tgfgfcf;(a' Per-MIL-STD-202F. method 107D, condition A (5 cycles)

Digitally Controlled Attenuators (DCAS) vs Voltage Variable Attenuators (VVAs)

A VVAs allows the user to select any value within its rated attenuation range — the user has full analog
control. Most VVAs operate by changing the bias current of the series and shunt PIN diodes that form
attenuator pads. This design approach leads to significant errors in attenuation level over the operating
bandwidth. The most demanding system requirements can only be met by using a look-up table to correct for
these errors.

DCAs provide very precise attenuation levels in digital (binary)increments. They have extremely fast switching
speeds compared to VVAs — typically ten to twenty times faster. These switched bit attenuators combine one
or more tandem pairs of SPDT PIN diode switches with a zero loss connection between one pair of outputs
and a fixed attenuator inserted in the other. The PIN diodes are simply switched between their forward and
reverse states, rather than being used as variable attenuators. Very high speed PIN diodes and control
circuitry are used to operate all the bits in parallel.

The maijor disadvantages of DCAs versus VVAs are: the minimum practical attenuation level, higher cost due
to more complex circuits, somewhat higher insertion loss, and the potential for video leakage due to the high
speed switches. The smallest practical Least Significant Bit (LSB) is about 0.5 dB. Video filters can often be
incorporated into the DCA to satisfy specific leakage requirements.

435 Moreland Road = Haup I?auge New York 11788
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Frequency Range

High Speed Switched BIT Attenuators

Features

= Guaranteed Monotonicity

= Power Handling: +23 dbm
= Contol Input: True TTL Gate

o E Narda
ﬁ o wooeome® Models
sen 0143 = DA14-25, DA24-15, DA34-7, DA64-63B,

DA14-25

DA24-15

DA74-81, DA84-64, DA13-25, DA26-15,
DA36-7, DA66-63

DAG64-63B

DA74-81

(GHz) 2-6 2-6 2-6 2-6 2-6
Attenuation
Range (dB) 25 1 7 63 81
Insertion Loss dB 20 25 32 43 55
(max) ' ' ' : :
VSWR (max) 1.8:1 1.8:1 1.8:1 2.0:1 2.0:1
Number of Bits 1 2 3 6 7
Least Significant
Bit (LSB) 25dB 5dB 1dB 1dB 1dB
Accuracy of Mean 0to 31 +/-0.5, >31 to 63 | 0 to 21 +/- 0.5, 22 to 41
Attenuation (dB) B B B +-1.0 +-1.0, 42 to 81 +/-1.5
Attenuation +/-1.0 0to 10 +/-0.3, +/:0.4 0to 15 +/-0.5,15t0 32 | 0to 21 +/-0.5, 22 to 41

Flatness (dB)

10 to 15 +/-0.9

+/-0.75, 32 to 63 +/-1.0

+/-0.75, 42 to 81 +/-1.0

Switching Time

30 (50% TTL to 10%/

30 (50% TTL to

30 (50% TTL to 10%/

(ns) 90% RF) 10%/90% RF) 90% RF) e e
Rise e_lnd Fall 15 nSec 15 nSec 15 nSec 10 nSec -

Time
Switch Rate 4.0 MHz 4.0 MHz 4.0 MHz 4.0 MHz 0.5 MHz
Control Logic "1"=.L.,'0" = Atten. 1 =A|t.tLe.r’1 0= "1'"=1I.L., '0' = Atten. "1"=I.L.,'0' = Atten. "1"=1.L., '0" = Atten.
Power Supply |+5V +/-2% @ 110 ma, | +5V@ 110ma, | +5V +/-2% @ 180ma, 50 50,

Voltage A2V +/-5% @ 60ma | -12V@75ma | -12V +-2% @130ma | OV *-2%@350ma | +5V +/-2%@400ma

Special Notes: A B C D |

Special Notes:

A: Pin Designations: E1 =25 dB, +V = +5V, -V =-12V, G = Ground
B: Pin Designations: E1 =5 dB, E2 = 10 dB, +V = +5V, -V = -12V, G = Ground
C: Pin Designations: E1 =1 dB, E2=2dB, E3 =4 dB, +V = +5V, G = Ground
D: Pin Designations: E1 = 1dB, E2=2dB, E3 =4 dB, E4 =8 dB, E5 = 16 dB, E6= 32 dB, +V = +5V, -V =-12V, G = Ground
E: Pin Designations: E1 =1 dB, E2 =2 dB, E3 =4 dB, E4 =8 dB, E5 = 10 dB, E6= 20 dB, E7=40 dB, +V = +5V, -V =-12V, G = Ground
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High Speed Switched BIT Attenuators

DA84-64 DA13-25
Frequency Range ) _ _ _ _
(GHz) 2-6 2-18 6-18 6-18 6-18
Attenuation
Range (dB) 63.75 25 15 7 63
Insertion Loss dB 6.5 26 45 6.5 13
(max)
VSWR (max) 2.0:1 2.0:1 2.0:1 2.0:1 2.0:1
Number of Bits 8 1 2 2 6
Least Significant
Bit (LSB) 0.25dB 25dB 5dB 5dB 1dB
Accuracy of 0to 21 +/-0.5, 22 to 41
Mean Attenuation +/-1.0 dB, 42 t0 63.75 +/-1.5 +/-0.5 +/-1 +/-0.5 +/-0.5
(dB)
Attenuation | 91021 9B 105,220 s +-06 @5, +-1.0 | +/-06 @5, +-1.0 075
Flatness (dB) ’ +/1 0 ' @10, +-1.5 @15 @10, +-1.5 @15 ’
Switching Time 500 30 30 30 30
(ns)
Rise ?nd Fall - 15 nSec 15 nSec 15 nSec 15 nSec
Time
Switch Rate 0.4 MHz 4.0 MHz 4.0 MHz 4.0 MHz 4.0 MHz
Control Logic "1'= L., '0" = Atten. "1"= 1L, '0"' = Atten.|"1' = |.L., '0' = Atten.| '1"=|.L.,'0' = Atten. | "1"'=|.L., '0' = Atten.
Power Supply +5V +/-2%@450ma +5V +-2% @60ma, | +5V +-2% @60ma, | +5V +-2% @200ma, | +5V +-2% @200ma,
Voltage ’ -12V +-5% @60ma | -12V +-5% @60ma | -12V +-5% @150ma [ -12V +-5% @150ma
Special Notes: F A B G H
Special Notes:
A: Pin Designations: E1 =25 dB, +V = +5V, -V =-12V, G = Ground
B: Pin Designations: E1 =5 dB, E2 = 10 dB, +V = +5V, -V = -12V, G = Ground
C: Pin Designations: E1 =1dB, E2=2dB, E3 =4 dB, +V = +5V, G = Ground
D: Pin Designations: E1 =1 dB, E2=2dB, E3 =4 dB, E4 =8 dB, E5 = 16 dB, E6= 32 dB, +V = +5V, -V =-12V, G = Ground
E: Pin Designations: E1 =0.25dB, E2=0.5dB, E3=1dB, E4 =2 dB, E5 =4 dB, E6= 8 dB, E7 = 16 dB, E8 = 32 dB, G = Ground
F: Pin Designations: E1 =1dB, E2=2dB, E3 =4 dB, +V = +5V, -V =-12V, G = Ground
G: Pin Designations: E1=1dB, E2=2dB, E3=4dB, E4 =8 dB, E5 = 10 dB, E6= 32 dB, +V = +5V, -V = -12V, G = Ground
H: Pin Designations: E1 = 1dB, E2=2dB, E3 =4 dB, E4 =8 dB, E5 = 10 dB, E6= 20 dB, E7=40dB, +V = +5V, -V = -12V, G = Ground
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Quick Reference Guide

Switched Filter Banks 110 6 GHz, 8 Channels.........c..oooeiiieeeeeeeeeeeeeeeeeee e 486
Switched Filter Banks 6 10 18 GHz, 6 ChannelS..........coouiioeeieeeeeeeeeeeeeeeee e 487
Cavity Type Switched Filter bank 6 to 18 GHz, 4 Channels...........cccccieieiiiiieen 488

Narda Microwave has been providing various types of Switched Filter banks to commercial and military
customers. These are customized products designed to meet specific customers requirements. The main
features of this product line are:

1. Fast Switching

2. Low Loss

3. Temperature Stability
4. Excellent Rejection

The following filter technologies are being used:
1. Cavity Combline

2. Lumped Elements

3. Printed Filters

The following are samples of switched filter banks:

435 Moreland Road = Hauppauge, New York 11788
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Switched Filter Banks 1 to 6 GHz, 8 Channels

Features

Switched Filter Banks

= Filters Implements by: Cavity, Lumped

Elements and Printed Filters
= 8 Channels
= Frequency range: 1 to 6 GHz

PASS BAND
CHANNEL GHz INSERTION LOSS dB REJECTION GHz
25dB 35dB 40 dB 50dB
1 0.95t0 1.55 6 0to 0.77 1.85t0 1.95 29t03.5
2 1.45102.35 6 0to1.0 25t0259 26t034 1.06t0 1.15
3 22510 3.15 6 0to1.0 3.4t04.2 1.051t0 1.15
4 3.05t0 3.95 6 0to1.0 421045 1.05t0 1.15
5 3.851t04.25 6 0to 1.0 4.45105.15 2810 3.1 1.051t0 1.15
6 415t04.85 6 0to1.0 5.05t05.55 | 5.05t05.55 | 1.05t01.15
7 47510 5.45 6 0to1.0 6.0t0 18.0 6.0t0 18.0 1.06t0 1.15
8 5.35 10 6.05 6 0to1.0 7.5t018.0 75t018.0 1.05t0 1.15

Limiters
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Switched Filter Banks 6 to 18 GHz, 6 Channels

Features

= 6 Channels
= Frequency Range: 6 to 18 GHz

PASS BAND
CHANNEL GHz INSERTION LOSS dB REJECTION GHz
60 dB 20dB
1 5.75t0 8.25 6.5 05t04.2&11.51t018.0 9.0to 11.0
2 7.75t010.25 6.5 0.5t052& 13410220 11.0t0 13.0
3 9.75t0 12.25 6.5 0.5t06.28&15.41t022.0 13.0t0 15.0
4 11.75t0 14.25 6.5 0.5tc 8.6 & 16.4 to 22.0 9.0to 11.0& 15.0to 16.4
5 13.75t0 16.2 6.5 0.5t0 10.6 & 18.4 t0 22.0 11.0t0 13.0
6 15.75 t0 18.25 7.0 0.5t012.6 13.0t0 15.0
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Cavity Type Switched Filter bank 6 to 18 GHz, 4 Channels

Applications
= Cavity Type Filter
= 4 Channels
= Frequency Range: 6 to 18 GHz

PASS BAND

CHANNEL GHz INSERTION LOSS dB REJECTION dBc
+2 GHz *1 GHz
1 6.61t09.8 4.6 45 to 50 2810 32
2 9.41012.6 4.6 45 to 50 281032
3 12210 15.4 4.6 45 to 50 2810 32
4 14.8 to 18.0 4.6 45 to 50 280 32
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Limiters

Stocked EM Standard EM Custom EM Standard PIN  Multi-Throw PIN

Narda offers PIN diode based limiters supporting up
to 600W of pulsed power. The limiters can be
supplied as stand alone devices, or as integrated
assemblies that include the limiter and other
microwave components such as: switches,
attenuators, filters, amplifiers, etc.

DEFINITION OF PARAMETERS

Recovery Time:

The time period from the end of a high power pulse
to the point where the insertion loss value has
returned to within 3 dB of the quiescent loss state.
Spike Language:

After pulsed high power is applied, the limiter will
momentarily pass significantly more power than
when it is totally saturated. This power rise is seen as
a spike on the leading edge of the leakage pulse.
The rise time of the high power pulse and the turn-on
time of the diode determine the spike's amplitude.
The spike is defined by its energy content, i.e., in
ergs.

The formula for calculating the spike leakage is as

follows:

SPIKE LEAKAGE (ERGS) = ts x Ps x 107

where ts equals spike width at the half-power point in
seconds, and Ps equals maximum spike amplitude in
watts.

-+ SPIKE LEAKAGE
-
FLAT LEAKAGE

1dB —»

RECOVERY

LOW LEVEL SIGNAL TIME

Power Handling

Two important considerations for defining the
required power handling of a limiter are:

narda

microwave-east

an ‘B communications company

High Power PIN

Switched Attenuators ~ Switched Filter Banks

= Peak Pulsed Power: for narrow pulses, equated to an
equivalent CW power by multiplying the Peak Power by
the Duty Cycle. For pulses exceeding 10 microseconds,
Peak Power is considered CW

= Source VSWR: When is it fully turned on, the Limiter
short circuits across the transmission line, and 90%
incident power is reflected back towards the source

Any mismatch at the source reflects power back
toward the limiter, resulting in standing waves. In a
correct limiter-source phase relationship, the
maximum current point occurs at the input diode,
causing the diode to dissipate a greater level of
power than incident power. For a source VSWR of up
to 2.0:1, an approximate maximum effective power
can be achieved by multiplying the source VSWR by
the incident power.

The following formula applies for source VSWRs over
2.0:1:

where:

= PA = actual power

= PS =source power

= PFL = load (limiter) power factor 0.96 typical
= PFs = source power factor

CONSIDERATIONS IN USING LIMITERS

= The difference between the flat leakage and the 0.1 dB
compression point is typically between 10 and 13 dBm,
but may vary according to limiter type

= Noise of 10 dBm may be generated following the start
of limiter compression. However, limiters can and
usually do exhibit signs of limiter compression at 0
dBm.

= Limiters dissipate approximately 8% of incident power
as heat. Therefore, all limiters should be attached to a
heatsink whose temperature does not exceed the
maximum rated ambient temperature.

= Limiters are inherently broadband components. Band
limitation results from DC return are required by some
limiter designs. Limiters with bandwidths of up to 10:1
are relatively simple, while those with bandwidths
exceeding 10:1 are progressively more complex and
costly.

CAUTION! Limiters are NOT bidirectional
components! They have a defined input and
output; reverse installation will damage the
component.

Limiters
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Limiters Series Broadband

Features
L ISR = Broadband 1 to 18 GHz

‘ = Connectorized and Drop-In Modules

me - . narda . O = High-Power Ratings
iN GOE00 ouT = Fast Recovery Time
'w | LIM-101 ' '“:ﬂ{l ' « Small Size

N | 1-18 GHz ®r

L | ‘,] m

o J-‘ -

N = E—

Wideband Limiters Series

Narda offers a wide range line of PIN diode based limiters. The Wideband limiters, that are part of this line,
cover up to 1 to 18 GHz in one band. They support power handling of up to 6000 watts of pulsed power.

The limiters were designed to meet severe environmental conditions for airborne as well as for other
applications.

Examples of Custom Designs

MODEL LIM-101 LIM-201 LIM-301
N 2-18 2-18
Frequency Range (GHz) 1-18 24 |48 812 | 1218 | 24 |48 812 | 12-18
Insertion Loss, dB max 2.5 1.0 1.4 1.8 2.3 1.3 1.8 2.2 2.7
V.S.W.R, max 2.0:1 1.7:1 1.9:1 2.0:1 1.7:1 1.9:1 2.0:1
Input Power, Watts max (CW) 2 1 3
Input Power, Watts max (Peak) 150 500
Pulse Width, uSec max 1
Duty Cycle, % max 1 0.1
Flat Leakage, mWatts max 100 150 | 130 150 | 130
Recovery Time, nSec max 200 100 200
Operating Temperature Range, °C max -55 to +95 -30 to +85
Other Environmental Conditions See Environmental Specifications
Outline 1
Connectors (Removable Input/Output) SMA (Female)

Environmental Specifications
ENVIRONMENTAL RATINGS

Parameter Specification
Operating Temperature Range Examples of Custom Designs
Non-Operating Temperature Range -55°C to +95°C
Humidity RTCA/DO-160D,_Category B Sec. 6.3.2.
RH Operating 95% @ 60°C
Shock RTCA/DO-160D, Section 7 Category B
RTCV/DO-160D Category R or R2 Sec conde, Section 8, Par. 8.7.2 Fig 8-1 & 8-4.
Vibration Curve C& C1,Grms 4.12 & 5.83.
Random 30 min at performance level and 3 hours at endurance level for each axis.
Altitude (70,000 ft.)
Temp. Cycling MIL-STD-202F, Method 107D, Cond. A, 5 cycles

435 Moreland Road = Haup I?auge New York 11788
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Limiters Series Broadband
DIMENSIONS AND WEIGHT

Di i in milli - -
imensions in millimeters 0 %szt_:g SMA Connector 3
Type 5 Places Female, 2 Places o
\ 25.40 \ o
i g -
~
1
NC 2-56
Type 4 Places See Marking at ‘OUT’
—— 22.40:0.1 —wy
g =1®
;o IN ouT by i
© 3 | o) )
O no N HQ
IREEEGIIN e
[To )i P
i I 150—] _\ =170
Weight (Approx.) Type Type 2 Places
Connectorized: 11 gr. @2.40+0.1 THRU
Without Connectors: 7.5 gr. Type 4 Places
Outline 1
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Limiters Series Narrowband
Features

LI R = Narrow Band -25% of the Frequency
u[ = Connectorized and Drop-In Modules
mr - . na rda ® .. . = High-Power Ratings
IN GOE00 | = Fast Recovery Time
& * LIM-101 "'mﬂ ' + Small Size
1-18 GHz ™
| i
= Y, F 'f-’

Narda offers a wide range line of PIN diode based limiters. The Narrowband limiters, that are part of this line,
cover typically 25% frequency band within the frequency range of up to 18 GHz. They support power handling
of up to 400 watts of puised power. Since each unit is unique, the part number will be assigned at the time of

the order.

The limiters were designed to meet severe environmental conditions for airborne as well as for other

applications.

Examples of Custom Designs

MODEL Custom Series Custom Series Custom Series
Frequency Range (GHz)* 1.0-2.0 12-14 3.1-3.5
Insertion Loss, dB max 0.8 0.7 1.0
V.S.W.R, max 1.5:1 1.3:1
Input Power, Watts max (CW) 40 32 25
Input Power, Watts max (Peak) 400 300 250
Pulse Width, uSec max 10 20 50
Duty Cycle, % max 10
Flat Leakage, mWatts max 100 32
Recovery Time, nSec max 400 350
Operating Temperature Range, °C max -30 to +75 | -30 to +85 -40 to +75
Other Environmental Conditions See Environmental Specifications
Outline 1 | 2 | 1
Connectors (Removable Input/Output) SMA (Female)

Custom Series = Model Number To Be Assigned.

* = 25% Bandwidth

MODEL Custom Series Custom Series Custom Series
Frequency Range (GHz) 8.4 -9.6 8-12 1.28-1.4
Insertion Loss, dB max 2.0 2.2 0.6
V.S.W.R, max 2.0:1 1.8:1 1.5:1
Input Power, Watts max (CW) 15 5 30
Input Power, Watts max (Peak) 315 50 300
Pulse Width, uSec max 20 10 25
Duty Cycle, % max 5.0 10 13
Flat Leakage, mWatts max 64 100 32
200
Recovery Time, nSec max 500 (From 50W input peak power of
1dB of small signal gain)
Operating Temperature Range, °C max -20 to +70 | -40 to +85 -30 to +85
Outline 1 3
Connectors (Removable Input/Output) SMA (Female)

Custom Series = Model Number To Be Assigned.

492

435 Moreland Road = Haup
TEL: (631) 231-1700 =
www.nardamicrowave.com « EMAIL: nardaeast@L 3com.com

I?auge New York 11788
AX: (631) 231-1711




narda

microwave-east

Limiters

an ‘B communications company

Stocked EM  Standard EM Custom EM Standard PIN  Multi-Throw PIN  High Power PIN  Switched Attenuators ~ Switched Filter Banks Limiters

Limiters Series Narrowband
Examples of Custom Designs

MODEL Custom Series
Frequency Range (GHz) 10- 15
Insertion Loss, dB max 2.0
V.S.W.R, max 1.8:1
Input Power, Watts max (CW) 20
Input Power, Watts max (Peak) 50
Pulse Width, uSec max 1
Duty Cycle, % max 0.1
Flat Leakage, mWatts max 32
Recovery Time, nSec max 400
Operating Temperature Range, °C max -30 to +75
Other Environmental Conditions See Environmental Conditions
Outline 1
Connectors (Removable Input/Output) SMA (Female)

Custom Series = Model Number To Be Assigned.

Environmental Specifications
ENVIRONMENTAL RATINGS

Operating Temperature Range Examples of Custom Designs
Non-Operating Temperature Range -55°C to +95°C
Hurnidity RTCA/DO-160D,.Category B Sec. 6.3.2.
RH Operating 95% @ 60°C
Shock RTCA/DO-160D, Section 7 Category B
RTCV/DO-160D Category R or R2 Sec conde, Section 8, Par. 8.7.2 Fig 8-1 & 8-4.
Vibration Curve C& C1,Grms 4.12 & 5.83.
Random 30 min at performance level and 3 hours at endurance level for each axis.
Altitude (70,000 ft.)
Temp. Cycling MIL-STD-202F, Method 107D, Cond. A, 5 cycles

DIMENSIONS AND WEIGHT

Dimensions in millimet ;
imensions in millimeters RF Pin SMA Connector
©0.5.2.54 Female, 2 Places

Type 2 Places
25.40 \

L-— 510+ 0.1

|=7.90~]

NC 2-56

Type 4 Places See Marking at ‘ouT’
-—— 22.40£0.1 —=y
l S d] O £
S 3 | IN ouT] —s
R e s O He
l S w>
= e =
. | 1 \ —] |—1.70
Weight (Approx.) %VFI;% l L_Type 2 Places
Connectorized: 11 gr. @2.40+0.1 THRU
Without Connectors: 7.5 gr. Type 4 Places

Outline 1
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Limiters Series Narrowband

Dimensions in millimeters RF Pin SMA Connector S
@0.5.2.54 Female, 2 Places g
Type 2 PlaceS\ 25 40 \ =
T i
g;_ S &
[0)]

|

NC 2-56

Type 4 Places
S;e Marking at ‘OUT’

—— 22.4040.1
) I
8 = 15
S o IN ouT| -
© 8t | Se
[T ——) Y O Ho
| © sg qr
Weight (Approx.) I 50| _[J—70 °
Connectorized: 13 gr. T Type 2 Places
Wit o X 9 o5 ype @240:0.1 THRU
ithout Connectors: 9.5 gr. Type 4 Places
Outline 2
Dimensions in millimeters @0 %FZF:’E SMA Connector =
Type 2 Places Female, 2 Places ;
\ 25.40 \ w
N T )
3
~
N —I
NC 2-56
Type 4 Places See Marking at ‘'OUT’
22.40+0.1 —=y S/
o I
g = TN) out -
o l .
2 o O <9
O 50 9 H Qo
N _[ &
. O @
Weight (Approx.) I 150 ]]— —IT—170
Connectorized: 11 gr. Type Type 2 Places

@2.40+0.1 THRU
Type 4 Places

Outline 3

Without Connectors: 7.5 gr.
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General

Power measurements at RF and microwave frequencies may be divided into low, medium and high power
levels. At low levels power is measured directly using diode or thermocouple detection elements. At medium
(1 Watt) power levels an attenuator is inserted between the source and detector. For high power
measurements, or when power is measured “in-line” a directional coupler is used to sample a portion of the
power being developed. Accurate power measurements depend not only on the accuracy of the detection
element itself but more importantly on the total measurement uncertainty of all the components (adapters,
couplers, cables, etc.) that are used to make the measurement.

Design Of The Detector

The power absorbed by a mount when connected to a “perfect” 50 ohm source is, by definition, true power.
Any power reflected due to the VSWR (Voltage Standing Wave Ratio) of the mount, any variation in the
amount of reflected or absorbed power with frequency, and any variation in the conversion efficiency of the
mount with frequency are accounted for in the calibration factor. Calibration factor is the ratio of the measured
(or indicated) power at a given frequency to the true (or actual) power which would be delivered from a perfect
50 ohm source. A detector’s ability to measure power accurately is based on the design of the complete
structure. Power that is reflected due to the VSWR and power that is absorbed into the walls and connections
within the mount all degrade the efficiency and accuracy of the detector.

Mismatch Uncertainty

When making power measurements, if the VSWR of both source and detector are not equal to 1.0:1 (which is
impossible), there can be additional power reflected due to the impedence mismatch. This leads to a potential
source of measurement error called mismatch uncertainty. From the example to the right it can be seen that
an accurate power measurement depends on the VSWR of the source and the detector. A simple method to
improve the accuracy of this measurement is to use a high quality, low VSWR attenuator such as the Narda
Model 779 or 4779 Series Attenuators. Readings would be adjusted by the amount of attenuation added.
Mismatch uncertainties become more complex when performing reflected power measurements. On the right
is the method for calculating these uncertainties. What can be rapidly seen from the equation is that directivity
is the most critical value when performing reflected power measurements on a low reflection device.
Conversly, the source VSWR will be the most critical factor when measuring devices with a high reflection.
The figure on the right depicts the effects of directivity on a reflection measurement. When measuring a
device with a reflection value of approximately 25 dBr (1.12:1 VSWR), the uncertainty of your measurement
would be reasonable only if your measurement directivity is at least 35 dB. The example on the right depicts
how overall accuracy degrades as the real return loss value approaches the directivity value. While it's not a
significant error for 5 or 10 dBr, it becomes significant at 20 dBr and critical at 25 dBr. A general rule that can
be employed is you'll need at least 10 dB more in directivity than the value of return loss you are testing for, in
order to obtain accurate results. The Narda Model 8450 specifies a minimum of 30 dB directivity therefore, it's
accurate to measure cellular systems where the antennas are typically specified at a 1.4:1 VSWR (15.5 dBr).
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Power Meter Measurement Uncertainty
The Mismatch Uncertainty for this measurement in dB is:

Mde= 20 IOg Uipg pD)
where: M“ = mismatch uncertainty (maximum) in dB.
pg = Generator Reflection Coefficient, RHO.
pp = Load (Detector) Reflection Coefficient, RHO.

0

g, ‘D

:

Reflection Measurement Uncertainty

A typical reflection measurement set-up is shown below. The measurement uncertainty of this set up, in terms
of a measurement of a reflection coefficient, RHO is:

40
—— DIRECTIVITY dB ———
30 ] I 35 ] J 40
RANGE OF
MEASURED
30 RETURN LOSS TRUE VALUE OF

RETURN LOSS

(pgT1T2+py) @
gl112+Py
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* Through transmission of coupler/bridge 10 (e-toends)

10 (-D J:c';{l:u n.uS]

[}

* Directivity of coupler/bridge

435 Moreland Road = Hauppauge, New York 11788
TEL: (631) 231-1700 = FAX: (631) 231-1711 497
www.nardamicrowave.com « EMAIL: nardaeast@L-3com.com



narda

microwave-east

Power Meters and Monitors

an ‘B communications company

Power Meters and Monitors
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8400 Series Portable Power Meter

Features

= Compact, Portable

= |nterchangeable Mounts

= Accurate to 26.5 GHz

= Field Replaceable Elements

* Rugged Design for Field Service

‘X - B Models
® = 8420, 8421, 8422
ode 8420 84 34
Frequency Range (GHz) .01to 12.4 .01to 12.4 .01to 12.4
Measurement Range 1Tpto1 mw 10 pto 10 mW 10 pto 10 mW
Overload (CW) in mW & 30 300
Overload (Peak) in W 0.1 3 30
VSWR (max) 1.5:11 1.5:11 1.5:11
Connector Type N Male Type N Male Type N Male
Replacement Element 818A 819A 820A
Special Notes: A A A
Special Notes:
A: Frequency sensitivity all models +/- 0.5 dB
Model 8427 VSWR, 50 MHz to 22 GHz - 1.5:1, 75 MHz to 20 GHz - 1.3:1
Mates with SMA
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8400 Series Portable Power Meter

Description

The 8400 Series Mini-Power Meter is an inexpen-
sive, portable and battery operated power measure-
ment system. Consisting of the model 8441 power
meter, the model 8440-01 extension cable and one
or more of the 842X series of power mounts, this
system allows accurate measurements at frequen-
cies up to 26.5 GHz1. Each 842X series power
mount measures power over a 30 dB dynamic range
and utilizes thermocouple based detection for
trueRMSaveraged results, even with pulse modu-
lated signals. Field service technicians have long
used the 8400 series because of it's rugged cast

Specifications Meter Type D’Arsonval
Size 1.5in (3.8 cm)

The Model 8441 Meter is a universal meter that can Scales 3, Color Coded
be used with 842X Series Power Mounts. The meter Dynamic Range 30 dB
movement and front panel switches are protected by
the shape of the cast aluminum housing that Scale Ranges 0.1,1.0,10 mW
contains an easily accessible separate battery com- .
partment. Readings are displayed on it's 1.5 inch Scale Multipliers x0.1,x1.0,x10
(3.8cm) analog meter movement. Power mounts Battery Type 6.0V (2 ea.) NEDA 1410M
may be mounted directly on top of the model 8441 or Life 500 Hrs.
through the Model 8440-01 extension cable. A com- : - - -
plete operation and maintenance manual is Size 47" x2.7"x 1.75
supplied, along with a padded carrying case that 11.75x6.67x445cm
houses the meter, ext. cable and one power mount. Weight 1.3 1b., 0.6 kg
1 Pret;fious(;jly a\(fjailable as a Model 8401 system. Unitsblshou:jd Accessories Manual, Batteries and

tati te meter, extensi . .
e aing sepaate meer, eiersion cableand | upplied Cartying Case

aluminum housing, high accuracy and simple
operation. Supplied in it's own cushioned carrying
case, the 8400 series is small enough to be carried
to remote transmitter measurement areas, yet
accurate enough to be used to set output levels for
communication systems. Each power mount is
color coded to denote it's measurement range and
the meter is supplied with corresponding color
coded scales to simplify actual readings. Addition-
ally, the model 8441 has a dBm to mW conversion
chart mounted on it's rear panel, to allow conver-
sions of measured levels.

435 Moreland Road = Haup IPauge New York 11788
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Power Meters and Monitors

8400 Series Portable Power Meter

2.00

= 150 LEL
Z1.
>

1.25 AN\
\/-/‘/ g \J

01 2 4 6 8 10 12
FREQUENCY GHz

Typical VSWR Performance

1_%——"'
.62 — 1.800 ——i
1 Hashahahhhi

4.64

O

)

TOL: +.03 3

b— 175 —=f
Outline Drawing for Model 8441

|
2.62 +

TYPE N MALE 8-32 NC-2B TAP X .187DP
CONNECTOR 2 HOLES
/ . T
. 1.828
° G —i TYP
922
| TYP ‘
i |
593 fet-
1.062 fe—1.796—a = 1.187
TOL: +.020 MAX
875 MAX ehe

Mount Outline Drawing for Models 8420, 8421, 8422
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Broadband Power Sensor

Features
= RF Input and DC Voltage Outputs
g&ga = The impedance of the RF input is matched
n ‘ into 50 ohms
20 ama | . . . .
»uxgs;g:, = = Power conversion is accomplished with a
‘ pair of thermocouple elements
Models
- 8423
Frequency Range (GHz) .01-18.5
Input Power CW, Typical (mW) 10
Input Power CW, Max* (mW) 30
Sensitivity (mV/mW) 30
Input Power Pulse, Max* (W) .32
Dynamic Range 30 dB
Temperature Coefficient <+/-0.1%/°C
Operating Temperature -40°C to +80°C
VSWR (max) 1.75:1 (.01 to .02 GHz), 1.5:1 (.02 to 10 GHz), 1.6:1 (10 to 18.5 GHz)
Connector SMA Male (input), 4 Pin Female (output)
Special Notes: A,B,C,D
Special Notes:
A: *Max CW must be handled for 1 second minimum. Max pulse power, with shape of 5W/usec must be handled for a duration of Susec
(at 25°C).
B: Output range is based on an RF input level of +10 mW, and a temperature of 20°C. The allowable voltage range at a constant input
level for any single unit must be held within 2.2dB.
C: Linearity must be verified at 9.5 GHz, over the input power range from +10 dBm to -10 dBm at 20°C.
D: Output Connector Berg 78211-004
Pin 1: Positive Polarity, Pin 2: Ground, Pin 3: Negative Polarity, Pin 4: Not Used.
Input Connector per MIL-C-39012D.

435 Moreland Road = Haup I?auge New York 11788
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Power Meters and Monitors

Broadband Power Sensor

| CONNECTOR;
95 ™ SMA MALE

e 560 2=

;
x‘

EONN ECTOR :78211-004

(BERG)

PINS
FUNCTION | COLOR
POS RED
GND GRN
NEG BLK

= =

2X 2-56 UNC - 2B ¥ .180

e

T 300 f-——
tt— 600 —i—
[——— 99 ———={

Outline Drawing for Model 8423
Connector mates without interference per MIL-STD-348. Finish: Gold Plate Over Nickel.
Tolerances: +/-.005
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Power Meters and Monitors

Type N (M) and 3.5 mm (M) Integrated Thermocouple and Diode Power Monitors

Features
= Broadband Frequency Coverage
* High Level Outputs
= Simplifies System Designs
= Excellent Stability, Accuracy
= Low Cost
Models

= 426B, 427B, 460B, 462B, 466B, 4491

Model 427B 460B
Low
Frequency 0.01 0.01 0.01
(GHz)
High
Frequency 124 124 12.4
(GHz)
Detection TRUE RMS AVERAGE TRUE RMS AVERAGE TRUE RMS AVERAGE
eI 30 dB* 30 dB* 30 dB*
Range
Measurement 0.1 uW to 100 mW 1.0 UW to 1.0 mW 1.0 UW to 1.0 mW
Range
Overload
(CW) in mW 300 mW 3.0 mw 3.0 mW
Overload
(Peak) in W 30W 0.1W 0.1W
T 820A 818A 818A
Element
Output 15 PIN MS3116A-14-15P (Mates with | 15 PIN MS3116A-14-15P (Mates with | 185 PIN MS3116A-14-18P (Mates with
Connepctor MS3116A-14-15S, Narda P/N MS3116A-14-15S, Narda P/N MS3116A-14-18S, Narda P/N
30931302) 30931302) 30931301)
Input N N N
Connector Type "N" Male Type "N" Male Type "N" Male
Input VSWR 1.51 1.5:1 1.5:1
(max)
5 " 5 "
Zero Offset .005 A)/Deg.C: on lease sensitive .005 A)/Deg.C: on lease sensitive .005%/Deg.C. on lease sensitive range,
. range, 10dB higher on each lower range, 10dB higher on each lower ;
(Typical) 10dB higher on each lower range
range range
Linearity 2% of full scale 2% of full scale 2% of full scale
Special
Notes: & & G
Special Notes:
A: *Units can be configured for two or three 10 dB ranges for a single 20 dB or 30 dB range.

435 Moreland Road = Haup I?auge New York 11788
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Power Meters and Monitors

Type N (M) and 3.5 mm (M) Integrated Thermocouple and Diode Power Monitors

Model 462B 466B 4491
Low
Frequency 0.01 0.01 0.1
(GHz)
High
Frequency 12.4 12.4 26.5
(GHz)
Detection TRUE RMS AVERAGE TRUE RMS AVERAGE TRUE RMS AVERAGE
Dznamlc 30 dB* 20 dB* 30 dB*
ange
Measurement 100 uW to 100 mW 1 UW to 100 mW 10 UW to 10 mW
Range
Overload
(CW) in mW 300 mW 300 mW 30 mW
Overload
(Peak) in W 30w 30w 5.0W
AT R 820A 820A 4813
Element
Output 185 PIN MS3116A-14-18P (Mates with | 185 PIN MS3116A-14-18P (Mates with | 185 PIN MS3116A-14-18P (Mates with
Conn:ctor MS3116A-14-18S, Narda P/N MS3116A-14-18S, Narda P/N MS3116A-14-18S, Narda P/N
30931301) 30931301) 30931301)
Input " g
Connector Type "N" Male Type "N" Male 3.5 male
Input VSWR 1.5:1 1.5:1 1.20:1
(max)
Zero Offset .005%/Deg.C. on lease sensitive .005%/Deg.C. on lease sensitive .005%/Deg.C. on lease sensitive
(Typical) range, 10dB higher on each lower range, 10dB higher on each lower range, 10dB higher on each lower
yp range range range
Linearity 2% of full scale 2% of full scale 2% of full scale
Special
Notes: G & asE
Special Notes:

A: *Units can be configured for two or three 10 dB ranges for a single 20 dB or 30 dB range.
B: VSWR Input 1.5:1 (50 MHz to 22 GHz)
1.3:1 (75 MHz to 20 GHz)
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Power Meters and Monitors

Type N (M) and 3.5 mm (M) Integrated Thermocouple and Diode Power Monitors

Description

Narda integrated power monitors are complete,
integrated power measurement subsystems which
provide an output signal proportional to their RF
input level. A system designer need only supply DC
power to the RF power monitor for it to measure
RMS average power levels. Measurements can be
made over the designer’s choice of 20 or 30 dB
dynamic range with repeatable, accurate perfor-
mance. All units are designed to operate in haostile
RF environments and are sealed to reduce emis-
sions of, and susceptibility to, stray RF signals. Input
connectors are precision type “N” or 3.5mm connec-
tors that comply with MIL-C-39012, and output
connections are through a MIL-C-26284 type
connector for environmental and EMC consider-
ations. This design feature allows these units to be
mounted close to high power output stages while
maintaining accurate output readings. These power
monitors operate from a wide range of supply
voltages. Single ended supplies of either 24 to 36
VDC unregulated, or dual supply voltages of 12 to
18 VDC regulated are acceptable for all thermo

Environmental Specifications

Temperature Range |Operating -55° to +85°C

0 to 99% (Non-condensing)
0 to 30,000 ft.

Humidity

Altitude

couple monitors. However special versions are
available to match system supply voltages. These
devices may be used as either constant current of
constant voltage devices. In a system where varia-
tions of the resistance of the DC wiring may be
encountered (such as through the slip rings of a
rotating antenna system), or where the length of
wire would cause a voltage reduction, a constant
current source is desirable since any resistance,
or resistance fluctuation would not affect the accu-
racy of the remote readout. In a system where the
remote readout might be a high impedance
device, such as a PC based data acquisition card
the most desirable configuration is a constant
voltage source. The choice of either a constant
current or constant voltage configuration does not
require any change or modification of the internal
circuitry of the power monitor. Either configuration
is obtained by proper wiring of the external
circuitry. The supplied operation and maintenance
manual contains numerous examples of external
wiring configurations that may be employed.

506
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Power Meters and Monitors

Type N (M) and 3.5 mm (M) Integrated Thermocouple and Diode Power Monitors

Typical Interconnection Diagrams

. — USE SHORTING TYP In this external wiring configuration, the RMS power moni -
. w tors will generate a 0 to 100 mV output for each 10 dB
p :q "'E o xe A2 range (x.1, x1, x10).
: HETER ResisTANGE If the switch is left in the x.1 range, the RMS monitors will
. | ;m generate 0to 1Vand 0 to 10 Vif operated inthe x1 and x10
"o o power ranges, respectively.

+12TO +18V REG 2.1%
K 9 -12TO -18V REG £.1%
D O e A

{ZERO cé%‘égty J RECOMMENDED METER TRIPLET 10pa

(sUsPENsu)NWP ) MODELS 120,
320, 420, 626, 520, 726, B20-M OR EQUIVALENT

Constant Current Dual Supply, 3 Ranges

E

s ¢gﬁ;ﬁba In this external wiring configuration, the RMS power moni -
M:— RESOLUTION tor will generate up to 1 mA of current. When operated in
L the most sensitive range it will generate 0 to 10 pA, mid
o t POWER SUPPLY GND range and 0 to 100 pA and in the least sensitive range 0 to

c - 1 mA.

]

o +12TO +18V REG £.1%

-127T0 -18V REG =.1%

D o—————-2 10K 50K (ZERO CONTROL)

Constant Current Dual Supply Connection Single Range

435 Moreland Road = Haup I?auge New York 11788
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Power Meters and Monitors

Type N (M) and 3.5 mm (M) Integrated Thermocouple and Diode Power Monitors

CONNECTOR MATES
WITH DS 3116E14-158
1.406 DIAB.C.
(35.71)

TYPE 'N' MALE CONNECTOR
| RFINPUT

120° TYP

e —

3.10 MAX
(78.74)

f4-40 UNC -2B TAP X .25 DP,
3 PLACES

4.34 MAX
(110.28)

Dimension are maximum and for reference only. Dimensions in parentheses are in millimeters. Contact the factory for detailed specifications and
outline drawing.

Connector Type N Male
Jam Nut Receptacle g’ai::f’za Tap X .187 Deep
@ @ l-—1 B75—a={
@ — 1.828 B 3,875
6‘? 922 TOL: £.020
MATING CONNECTOR
5% PART NO. 309313 (Accessory)
625 2516 te—375 1.187 —e!

TOL: =020

Dimension are maximum and for reference only. Dimensions in parentheses are in millimeters. Contact the factory for detailed specifications and
outline drawing.

JAM NUT RECEPTACLE CONNECTOR 8-32 X .187 DEEP
3.5mm MALE Y‘OLES

1.828
(46.43)

¥

SR
@

@ |3

N —
MAX
[, 6251 2515 562 . 5000
(15.87) (63.89) (14.29) (15.08)
(;ﬁ;] - TOL: £.020

Dimension are maximum and for reference only. Dimensions in parentheses are in millimeters. Contact the factory for detailed specifications and
outline drawing.
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TABA/A .o 7T 30373 e 263
TAOA/A oo 77 30402 ... 263
120A/4 ..o 77 30403 ... 263
2302-2 ... 264 3042B-10.....coiiiiiiiiee 157
2362-3 ... 264  3042B-20.......oooiiiii e 157
2362-4 ... 264  3042B-30.....ccccoiiiiiiiiiiiiieeeee e 157
2372A2.....oiiiii e, 206 3043B-10....cccoiiiiiiiiiiiiiec e 157
27000 ... 147  3043B-20......cooeiiiiiiie e 157
2700TA 147  3043B-30.....comiieiiiiiieee e 158
27002 ... 147 3045C-10. i 158
27002SC-40,50,60........ccccvvveeririeannne 151 3045C-20......ccciiiiiiiiiiiiee e 158
27003 ... 148  3045C-30....ccciiiiiiiiiieiiiiee e 158
27004A. ... 148 3092 ..o 165
27005 ... 148 3093 ..o 165
27005SC-40,50,60........ccccvvveeiirirannne 151 3094 ..o 165
3000-10 . 153 3095 .o 165
3000-20 ....oiiiiieeeeeee e 153 3096 oo 165
3000-30 ...ciiiiiiieeeire e 153 3151-10 oo 169
3001-10 i 153 3151-20 i 169
3001-20 ... 153 3151-30 .o 169
3001-30 .. 154 31671-10 oo 169
3002-10 . 154 31671-20 .o 169
3002-20 ..o 154 3161-30 .oeiiiiiie 169
3002-30 ... 154 3171-30 .o 172
300310 . 154 3202B-10.....miiiiiiiee e 139
3003-20 ....eiiiiieieee e 155  3202B-20......c.oomieiiiiiiiieee e 139
3003-30....ceiiiiiiiiee e 155 3203-16 ..eoveiiiiiiie e 143
3004-10 ..o 155 3222-16 . 141
3004-20 ... 155 3292-1 o 167
3004-30 ....oiiiiiiiie e 155 3292-2 .. 167
B020A.... 161 3306-2 .....ooiiiiiiii e 243
3022 ... 161 3322 o 260
3024 ... 161 3324-2 . 227
3032 .. 260 33244 ... 229
3033B.. 260  3326B-2.......ccciiiiiiiii 227
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................................................ 229  4015C-6.....cccvveieeiiiiiieeee e 126
................................................ 268  4016C-20.....cccceviiiiiiiiieeiiiiriieeeeennenn 127
................................................ 268  4016C-30......ccccceviiiieeiiiieciiiee . 128
................................................ 268  4016D-10....ccooeiiiiiiiiiieiiiieeeeennn 127
................................................ 268 4016D-6......cceeveeeiiieee e 127
................................................ 227  4017-20 ..o, 122
.................................................. 288  4017C-10....cccciiiiiiiiiiiieeeeeeiee. 122
............................................... 293  4018-10 ... 119
............................................... 293 4018-20 ....cccoiieeeiieieeeee e 119
............................................... 288 4030C......ccooiieiiiiiiiieeee el 245
............................................... 288 4031C....cciiiiiiiiiiiieiie ... 245
..................................................... 197 4032C.....ccoiiiiiiiiieceeee e 245
................................................... 197 4033C.....cooiiiiiiiieiieeee ... 245
............................................... 288 4034C......ccooiiiiiiiiiieee e, 245
............................................... 288  4055-10 ... 127
............................................... 288  4085-20 .....oooviiiiiiieeeen 127
.................................................. 288  4055-30.....cccciiiiiiiiiieeee e 127
............................................... 288  4085-6 ....ccvviveiiiiiiieeee e 127
4011C-10 o 125 4065 ..o 245
4011C-20 i 125 4096 ...oooiii 248
4012C-10 e 125 415110 oo 174
4012C-20 ... 125 41571-20 oo 174
4012C-30 ... 126 4151-30 i 174
............................................... 125 4152-16 .. 212
4013C-10 e 126 4152-8 .. 272
4013C-20 ...t 126 41671-10 oo 174
4013C-30 ... 126 4161-20 .o, 174
............................................... 126 4161-30 ... 174
4014C-10 e 126 4162-16 .o 272
4014C-20 ... 126 4162-8 ..o 272
4014C-30 ... 126 4196-20 ....oooiiiiiiie e 145
............................................... 126 4202B-10......ccoeiiiiiiiiieeee. 139
4015C-10 e 127 4202B-20.......ooieiieiiee e 139
4015C-20 ...t 127 4202B-6.......ccevveeeeeiie 139
4015C-30 ...eiiiieiiiie e 127 4203-10 oo 143
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4203-16 ..o 143 4311B-2. 221
42036 ..o 143 4311C-4 . 224
42716-10 i 128 4312B-2....ooiiiii 221
4216-20 ... 128 4312C-4 ... 224
4222-16 e 141 4313B-2.. 221
4226-10 .o 137 4313C-4 .. 224
4226-20 ... 137 4314B-2....oo 221
4226LB-2. ... 235 4314B-4 ..., 225
4226LB-4 ... 235 43152 222
4226LB-8.......oeeiiiii 235 43154 ., 225
422716 ..o 122 4316-2 . 222
4229-10 . 119 4316-4 .o 225
4242-10 e 132 4317C-2. e 222
4242-20 ... 132 43184 oo 212
42426 ..o 132 4321B-2...ooiiii 214
4243-20 ... 133 4321C-4 .. 215
42436 ..o 132 4322-2 . 214
4243B-10.....iiiieeiiie e 132 4322-4 ..o 215
4244-10 i 133 4323-3 .. 208
4244-20 ... 133 4324-2 .. 214
4244-30 ... 133 4324-4 .. 216
42446 ..o 133 4325-2 . 214
4245B-10.....oiiiiiiiiiiie e 133 4325-4 216
4245B-20......oiiiii 133 4326-3 .. 210
4245B-30.......oiieeiii e 133 4326B-2...... 214
4245B-6......eiiieeieie 133 4326B-4......cciii 216
4246B-10......ooiiiiiiiiii e 134 4327C-2...ooiiiiiiiiiiie e 215
4246B-20.......iiii 134 4328B-2......i 215
4246B-30.......ooeeeiii 134 4333 o 256
4246B-6.......c.ovieeeeeii 133 4336 oo 256
4247-20 ... 122 4343 .o 258
4247B-10. .. 122 4346 ..o 252
426B... 504  4386B ... 250
B2TB o 504 4358 ... 254
4306-2 ... 243 4370DM....ccciiiiiiiii 284
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................................................ 271 4743-60 .....ccoveieeeiiieeee e 89
................................................ 271 AT45-69 ....oovveeiiiicceeeeeeee. 91
................................................ 271 4768-10 ..o 49
................................................ 271 4768-20 ....ccoveeiiiiiiiieeeeeee e 49
............................................... 284 4768-3.....cccoiiiiiiiiieeee e 49
................................................ 284 A4T768-6 ....cccevvvvveeiiiiiiieeeeeeeieeee e 49
................................................ 284 A4772-10 oo, D2
................................................ 284 AT72-20 ... D2
.................................................. 284 ATT2-3 ... D2
.................................................. 282 ATT2-30 ....ooiiiiiiiiiiiieeee e D2
.................................................. 231 47726 oo, D2
.................................................. 231 A774-10 . B2
.................................................. 231 4774-20 ...l B2
............................................... 212 ATTA-3 ..., 02
.................................................. 239  4774-30 ..o, B2
.................................................. 239 ATT74-6 ..., 02
.................................................. 239 477510 ... §4
.................................................. 239  AT75-20 ...ovvviieiiiiiiiii . ©4
.................................................. 215 4775-3 ... B4
.................................................. 216 4775-30 ...cooveiiiiiiiiiiiiic . 04
..................................................... 505 47756 ..ccccvvieieiiiiieee . 04
................................................... 184  4776-10 ..o ... OB
4503A-03.. ..o 184 ATT76-20 ....oooiiiiiiiiiii e, 66
..................................................... 183 4776-3 ... OO
..................................................... 179 4776-30 ... ... OB
..................................................... 179 4776-40 ..o ... BB
................................................... 199 4776-50 ......coociiiiiiiiiiiiie ... OB
..................................................... 307 47766 ....ccoeveeeeeiiiiiiee . OO
..................................................... 307  A4776-60 ......oooeeiiiiiiiieei e OO
................................................... 307  AT77-10 .o D0
..................................................... 307  4777-20 ..o 00
..................................................... 504 AT77-3 ... D0
..................................................... 505 AT77-6 ..ccvveeeeeeiiieee e D0
..................................................... 505  4778-10 .. D4
....................................................... 87 ATT78-20 .....cooecviiiiiiiiiiiiiie . O4
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BTT8-3 e 54 4796 ..o 101
4778-30 ..o 54 ATOT oo 101
Q7786 .o 54 AT98 ..o 101
47791 oo 56 4799 .. 101
477910 e ST 4829 ..o 186
ATT79-11 o 57  4829-03 ..o 186
477912 e, 57 4913 189
477913 e O7 4914 189
477914 e 57 4915 189
477915 57 4916 oo 189
477916 .o 58  A917 189
Q77917 oo 58 4923 .. 192
477918 e 58 4924 .. 192
477919 58 4925 192
ATT9-2 oo, 96 4946 ... 189
4779-20 ... 58  B03A ... 184
ATT9-3 e 56  B503A-03......ooiiiiiiiiiiee e 184
4779-30 ..o 58 5292 ... 167
ATT94 ..o, 96 5D i 31
4779-40 ... B8 B0 i 31
ATTO-5 e 56 502 ..o 179
4779-50 ... 58 BT 31
Q7796 .o 57 B8 e 31
4779-60 ... 98 B9 L 29
BTTOT oo 57  BOTA e 304
BTT-8 ..o 57 609 .o 304
A779-9 oo 57  BO0B ..o 29
4780-10 ... 60 B12A .. 304
4780-20 ... 60  BI13A e 304
4780-3 ..o 60  BTAA 304
47806 ..o B0 BB .o 29
4782-10 i B0 638 .o 313
4782-20 ... B0 639 .o 313
4T82-3 ..o 60 640 .o 312
47826 ..o B0 642 ... 312
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TO2F (M/F) v, 106 SEM123.. .. 327
TO3FM .. 108  SEM123D .....oiiiiiiiiiiiiieeeeeeeeee e 328
TIAFM ..o, 108  SEM123DN .....ooiiiiiiiiiieee, 336
8420 ... 499  SEM123DT....coiiiiiiieiciiee e 329
BA21 . 499  SEMI23L.....oiiiii e 328
BA22 ... 499  SEM123LD ...ooiiiiiiiiiiiieieeeeeeee 328
BA23 . 502 SEM123LDT ..o 329
AF-SMA-6-5-10 ......ocoviiiiiiiiiicieee 78  SEM123LDT-24.....ccooviiiiiiiiiieee 329
AF-SMA-6-5-20.......cccoiiiieeeieieeeeee 78  SEMA23LT .o 328
AF-SMA-6-5-3 ... 78  SEM123N ...ooiiiiiiiiiiiiiieeeee e 336
AF-SMA-6-5-6.........ocoiiiiiiiiiiieiiee 78  SEM123T .o 328
AS-SMA-2.5-1-10...cccoiiiiiiiiiiiieeee 95 SEM124.....cooiiiiiiii 338
AS-SMA-2.5-1-50......ccoiiiiiiieee 95  SEMM33.. .. 341
AS-SMA-2.5-1-70....ccciiiiiiiee 95  SEMM33D ..ot 341
AS-SMA-2.5-2-1 ...ooiiiii 95 SEM133DT...ccooiiiiiiiieiiiieeee e 341
DA13-25 .. 482  SEMM33LT ..o 341
DAT4-25 .o 481  SEMA33T ..o 341
DA24-15 .o 481 SEM143. ... 346
DA26-15 ... 482 SEM143D ....cccoviiiiiiiii 346
DA34-7 oo 481 SEM143DT ... 346
DA36-7 .o 482 SEM143DT-24 ... 346
DAG4-63B........c.oeeeeeeeiiieee 481  SEMTA3T ..o 346
DABB-63........oeeiiiiiieiiiie e 482 SEM1S3.....oii 349
DAT74-81 ..o 481 SEMM1B3.....ccoiiiiiieec e 352
DA8B4-64 ... 482 SEMIG3D .....oooiiiiiiiiiiieee e 352
PCSW11799-12 ..o 371 SEM163DT ...cceiiiiiieeeeeieeece e 353
PCSW11799-28 .......coiiiiiiicii 371 SEM1B3LD ..o 353
S123BD...ceiiiiie 465 SEM1G3LDT-24......ccooiiiiiiiiiiecee, 353
S213D .. 465 SEMG3T ...ooviiiiiiiiiieeee e 352
S213D-04 ... 465 SM123DHS ..o 462
SEMO20 .....ooiiiiii 327  SM123DHTS ... 464
SEMO20-12 ... 327 SM213DHS ... 462
SEMO020-24 ... 327 SM213DHS-60 .......oooveiiiiiiieeeeee 462
SEMOZ20L ....ooviiiiiiiieeeeeeeec e 327 SPA123DHS ... 448
SEMOGG ......ocooiiiiiiiiic 352  SP123DHS-80.......cociiiiiiiiiiiieciiee 448
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SP123DHTS......c 454  SV133DS.....oi e 457
SP133DHS ... 448  SV133DTS ..o 460
SP133DHTS.....ccoiii 454  SV143DS......ccoiiiiiiei 457
SP143DHS......ciii 448 SV143DTS ... 460
SP143DHTS......ccee e 454  SV213DS.....oi e 457
SP183DHS ... 448  SV213DTS ..o 460
SP183DHTS......ooiii 454 T-N-17-6-100.......cccociiiiiiiiiiiiiicin. 296
SP163DHS.......oiiiiie 448  T-N-17-6-2....oooeiiiiiiiiiiieiieeee 296
SP163DHTS......cccie 454 T-N-17-6-35....ccoiiiiiiieee e 296
SP213DHS ... 448  T-N-17-6-5....ooeiiiiiiiiiiieiei e 296
SP213DHS-80.......cocciiieiiiiieeeieeeee 448  T-N-17-6-50......cccocciiiiiiiiiiiiiiincee, 296
SP213DHTS......ooiiiiee 454 V4607 ... 307
SP213DHTS-80 ....ooveieeiiiiiieeeee 454 VOB3T7 oo 313
SS122DHS ... 436 XSEMS323 ... 359
SS123BDHTS ..., 443  XSEMB323D......oooiiiiiiiiiiiiciiieec e, 359
SS123DHS....iii 439  XSEMS323L ..o 359
SS123DHS-80.......oeeeeeeeiiieeeeeeee 439 XSEMBS323LD...ccoiiiiiiiiiieee e 359
SS132DHS ... 436 XSEM323LD-24 .......ccvvvviiiiiiiieeeen 359
SS133BDHTS ... 443  XSP323DHS......ccooiiiiii 452
SS133DHS ... 440 XSS323CDHS ..o 446
SS142DHS ... 437  XSV323DS ... 459
SS143BDHTS ... 444
SS143DHS ... 440
SST162DHS ... 437
SS183BDHTS ... 444
SS183DHS ... 440
SST162DHS......ciii 437
SS163BDHTS ..o 444
SS163DHS ... 440
SS212DHS.....co 436
SS213BDHTS ... 443
SS213DHS....e 439
SS213DHS-80.......oeeeeieeiiiieeeee e 439

............................................. 457
SV123DTS .o 460
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Narda warrants each product of its manufacture to
be free from any defect in material and workmanship
for a period of one year from date of shipment to,
and return by, the original purchaser. In the case of
electromechanical RF switches, the aforementioned

warranty covers one year or the number of opera-
tions, whichever comes first. All warranty returns,
however, must first be authorized by a factory office
representative.

The limit of liability under this warranty shall be to
repair or replace any product, or part thereof, which
proves to be defective after inspection by Narda.
This warranty shall not apply to any Narda product
that has been disassembled, modified, physically
or electrically damaged or any product that has been
subjected to conditions exceeding the applicable
specifications or ratings.

Narda shall not be liable for any direct or conse-
quential injury, loss or damage incurred through the
use, or the inability to use, any Narda product.

Narda reserves the right to make design changes to
any Narda product without incurring any obligation to
make the same changes to previously purchased units.

This warranty is the full extent of obligation and
liability assumed by Narda with respect to any and
all Narda products. Narda neither makes, nor autho-
rizes any person to make, any other guarantee or
warranty concerning Narda products.
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VSWR RET LOSS (dB) VSWR RET LOSS (dB) VSWR RET LOSS (dB)
17.391 1.0 1.208 20.5 1.020 40.0
11.610 1.5 1.196 21.0 1.019 40.5
8.724 2.0 1.184 215 1.018 41.0
6.997 25 1.173 220 1.017 415
5.848 3.0 1.162 225 1.016 42.0
5.030 3.5 1.152 23.0 1.015 42.5
4.419 4.0 1.143 235 1.014 43.0
3.946 4.5 1.135 24.0 1.013 43.5
3.570 5.0 1.127 24.5 1.013 44.0
3.263 55 1.119 250 1.012 44.5
3.010 6.0 1.112 255 1.011 45.0
2.796 6.5 1.106 26.0 1.011 455
2.615 7.0 1.099 26.5 1.010 46.0
2458 7.5 1.094 27.0 1.010 46.5
2.323 8.0 1.088 27.5 1.009 47.0
2.204 8.5 1.083 28.0 1.008 47.5
2.100 9.0 1.078 28.5 1.008 48.0
2.007 9.5 1.074 29.0 1.008 48.5
1.925 10.0 1.069 29.5 1.007 49.0
1.851 10.5 1.065 30.0 1.007 49.5
1.785 11.0 1.062 30.5 1.006 50.0
1.725 11.5 1.058 31.0 1.006 50.5
1.671 12.0 1.055 31.5 1.006 51.0
1.622 125 1.052 32.0 1.005 515
1.577 13.0 1.049 325 1.005 52.0
1.536 13.5 1.046 33.0 1.005 525
1.499 14.0 1.043 335 1.004 53.0
1.464 14.5 1.041 34.0 1.004 535
1.433 15.0 1.038 34.5 1.004 54.0
1.404 155 1.036 35.0 1.004 54.5
1.377 16.0 1.034 355 1.004 55.0
1.352 16.5 1.032 36.0 1.003 555
1.329 17.0 1.030 36.5 1.003 56.0
1.308 17.5 1.029 37.0 1.003 56.5
1.288 18.0 1.027 37.5 1.003 57.0
1.270 18.5 1.025 38.0 1.003 57.5
1.253 19.0 1.024 38.5 1.003 58.0
1.237 19.5 1.023 39.0 1.002 58.5
1.222 20.0 1.021 39.5 1.002 59.0
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