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Overview   Microwave Systems Solutions, Signal Technology 
brand, is part of the Electronics Group of Crane Aerospace 
and Electronics,  a segment of Crane Co. (NYSE-CR). 
Microwave Systems Solutions specializes in the design and 
manufacture of high performance millimeterwave, microwave, 
RF and IF components, subsystems, and systems for govern-
ment, industrial and military end-use customers. Our strate-
gic offering is engineering development for tailored solutions 
and high mix, low and high volume production. We also offer 
solutions in electronic manufacturing services and engineer-
ing support services. 
     Our business is highly focused on the development 
and production of extremely complex integrated microwave 
assemblies including transceivers, up and down converters 
and other high performance assemblies.  These products are 
enabled by our traditional core products which range from 
single function components to more complex assemblies. 
Our component products include ferrite isolators and circula-
tors, detectors, limiters, mixers, switches, power dividers and 
attenuators. We also feature higher value added products 
including voltage controlled, dielectric and coaxial resonator 
oscillators, detector log video amplifiers (DLVA), successive 
detection log amplifiers, frequency discriminators, phase 
detectors, comb generators, phase and frequency locked and 
digitally tuned oscillators, solid state amplifiers and frequen-
cy synthesizers. 

Heritage   Microwave Systems Solutions has operations 
located in Beverly, Massachusetts and Chandler, Arizona. 
Under the Signal Technology brand we developed a rich heri-
tage based on the acquisition and integration of many famil-
iar names including MicroSonics, Varian RF Subsystems, 
Olektron, Omni Spectra, M/A-Com Active Assemblies, 
Addington Labs, FEI Microwave, Systron Donner, Addington 
Labs, Innowave, Yig Tek, Omega, and Western Microwave.  

Technical   As a customer-focused team we stand ready 
to meet your most stringent requirements, allowing us to be 
a valuable partner in your complex system design task. With 
engineering experts ranging from component architectures 
to full system engineering, we excel as the requirement 
complexity increases and the environment becomes severe. 
Our team is focused on eliminating variability throughout our 
processes to enable outstanding solutions with rapid delivery 
and at attractive prices. 

Manufacturing Experience
 • ISO 9001/ASA2001 certified facilities 
 • Manufacturing experts address requirements from small
   lots to high volume manufacturing. 
 • Close customer contact and communication is 
   maintained, consistently meeting the manufacturing
   needs of each program. 
 • Lean manufacturing techniques optimizing manufactur-
ing
   efficiency and accuracy are employed on all product
   lines. 
 • Processes vary from complete work-cell type 
   manufacturing arrangements with minimal lot sizes, to
   flow reduction and lot size optimization. 
 • Automated screening and test is incorporated throughout
   our facilities.  
 • Extensive environmental test capability exists in each of 
   our manufacturing sites.
 • Extreme care is taken to insure that the customer’s
   requirements are always met

Markets Served   We are a major supplier to the elec-
tronic warfare (EW), radar and smart weapons markets. Our 
products are fielded on airborne, ground and sea based 
environments. We are now expanding from these core market 
segments and participating on many secured communica-

tions, intelligence, surveillance and reconnaissance and 
space based programs. We have put full support functions in 
place in engineering and manufacturing, focusing on satisfy-
ing our customers in these unique market applications.

Microwave Systems Solutions Offerings:
Electronic Manufacturing Services (EMS)  Many custom-
ers have products that need to  be developed internally, yet 
need out sourcing in production. These complex subsystems 
require assembly, tuning, and test in the IF, RF, microwave 
and millimeterwave spectrum. These products do not lend 
themselves to typical contract manufacturing companies lack-
ing a technology background. We excel, in the manufacturing 
of these products including line replaceable units (LRUs), 
receivers, transmitters and other complex assemblies. We 
initiate discussions with customers where engineering staff-
ing is an issue, becoming an extension of their development 
team.

Ferrite Based Components Our isolators and circulators 
emphasize miniature, broadband drop-in units, used in 
defense, space and commercial applications. Features 
making this line of isolators and circulators unique are their 
typical compact configurations, extreme performance require-
ments, and power handling capability including medium and 
high power requirements. Package types for these products 
include stripline, drop-in, coaxial, and microstrip configura-
tions.

Control Components Our passive devices include a complete 
line of power dividers, directional couplers, hybrids, modu-
lators, phase shifters, filters (fixed and tunable) and other 
control devices. Toroid transformer technology enables lower 
frequency designs of up to 2 GHz. Distributed transmission 
line technology (stripline and microstrip) is incorporated in 
our higher frequency products. 

PIN diode switches are incorporated in our integrated assem-
blies. We now offer stand alone PIN diode switch compo-
nents for use in a variety of applications. Our new high power 
switches are widely accepted in radar and EW applications 
where selection between transmit and receive functions is 
desirable. Power levels as high as a few hundred watts CW 
and Kilowatts peak are handled with no damage or degrada-
tion of performance. We offer a variety of microwave switch 
matrix assemblies including switched filter banks, switched 
amplifier assemblies plus other complex subsystems.

Mixer Products We offer a broad line of double balanced and 
triple balanced mixers with RF/LO frequencies from 0.5 MHz 
to 26.5 GHz. Mixers are fabricated on soft-board and ceramic 
substrates, or with discrete toroid technology. Monolithic 
beam lead Schottky diodes are used to reduce the parasit-
ics between the circuits and semiconductors. Outstanding 
repeatability and reliability is achieved through printed or 
thin film circuit construction techniques. We use standard 
mixer technology in the design and production of correlators, 
polar frequency discriminators, IFMs, translators, 
image reject mixers, converters, IQ mixers, modulators, mixer 
preamplifiers and other custom products. 

Detectors, Limiters and Comb Generators We offer a broad 
spectrum of frequencies and packages. Careful selection and 
microwave integrated circuit module packaging provide small, 
reliable semiconductor products. Applications include RF 
detection, protection, frequency generation in receiver appli-
cations, instrumentation and monitoring circuitry. Package 
types are hermetic and include coaxial, tubular or flat-pack 
with pins.
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Crystal, Dielectric and Coaxial Resonator Oscillators (DRO, 
CRO) DROs and CROs from 0.3-26.0 GHz, feature high 
stability and low phase noise performance. Advanced designs 
result in very compact units with ultra-stable frequency, low 
phase noise and reduced spurious performance, working 
well in harsh environmental conditions, including vibration. 
Mechanical tuning is standard with electronic tuning optional 
upon request. Crystal oscillators are available from 10 MHz 
to over 2 GHz, providing state of the art performance in low 
phase noise, especially under high vibration environments. 
Some designs incorporate integral vibration isolation struc-
tures.

Voltage Controlled Oscillators (VCO) A broad line of VCOs 
covering the 0.5-20.0 GHz frequency range includes VCOs 
with removable SMA connectors suitable for either coaxial or 
microstrip interface and package styles suitable for surface 
mount technology (SMT) applications. Typical VCO designs 
use silicon bipolar junction transistor oscillators tuned with 
silicon hyper-abrupt varactor diodes, followed by a GaAs 
MMIC amplifier and a low pass filter. These designs are 
manufactured on thin film hybrid microwave integrated 
circuit (HMIC) substrates. 

Active Signal Detection Products With the acquisition 
of certain product lines from FEI Microwave, Western 
Microwave, and Gensonics Corporation, we gained an exten-
sive capability in the design and production of Detector Log 
Video Amplifiers (DLVA). This product is based on a set of 
proprietary integrated circuits that make unit performance 
very repeatable with a high level of integration. This allows 
for very small packages covering multi-octave bandwidths 
with fast rise and fall times and advanced pulse-on-pulse 
capability. Our successive detection log amplifiers and 
frequency discriminators measure and characterize IF and 
RF signals. These units incorporate discrete hybrid and ASIC 
hybrid designs. In addition these items are integrated into 
subsystems supplying digital measurements of signal ampli-
tude, frequency and phase.

Solid State Amplifiers focused on high performance HMIC/
MMIC integration technology, our amplifier line covers a 
frequency range of 0.5-40.0 GHz with up to 10 watts of 
output power. Low noise and limiting amplifiers in tempera-
ture compensated and uncompensated versions are available. 
Subsystem capabilities encompass a variety of active and 
passive functions from simple power dividers for multiple RF 
ports to temperature compensated linear attenuators with 
analog/transistor logic (TTC) control.
 
Phase Locked Oscillators (PLO) We offer a broad line of 
PLOs covering frequencies from 0.6-26.0 GHz. A number 
of designs use a “state-of-the-art” sampling down converter 
as an analog phase detector to lock the low noise DRO or 
CRO to an external or internal reference in the 10-200 MHz 
range. CROs are used from 0.6-3.0 GHz while DROs cover 
frequencies above 3.0 GHz. SMT components are combined 
with HMIC technology, resulting in reduced size, higher reli-
ability, and lower cost.

Digitally Tuned Oscillators (DTO) A broad line of compact 
DTOs are available in frequency coverage from 0.5-20.0 
GHz. Frequency selection is made by utilizing a 12 bit 
digital tuning word. Each DTO consists of broadband, low 
noise, HMIC VCOs compensated for low frequency drift. Each 
DTO has a “state-of-the-art,” high speed digital interface 
that consists of linearized programmable read-only memory, 
digital to analog converters, and operational amplifiers. 
These compact DTOs, when phase locked, provide a low 
noise, phase locked source with broadband references, rapid 
settling time, and digital control.

Frequency Synthesizers  We offer a series of frequency 
synthesizer products  covering a frequency range from 100 
MHz-20 GHz. Designs vary from single loop configurations 
for low cost industrial applications to multiple loops for high 
performance requirements. Multiple loop designs provide the 
greatest flexibility and allow for independent selection of step 
size, phase noise performance, and tuning speed parameters. 

Frequency Modulated Continuous Wave (FMCW) FMCW trans-
ceivers  Our transceivers offer highly accurate, non-contact 
measurement of altitude, range, length, and levels of liquids 
and solids in a variety of applications. These units integrate 
multiple microwave components into a single assembly which 
consists of a HMIC VCO, followed by GaAs FET amplifiers 
that simultaneously drive the LO port of a double-balanced 
mixer and antenna duplexer. Units are available in various 
configurations. 

Frequency Up/Down Converter Assemblies  By combining our 
expertise in microwave mixers with demonstrated engineer-
ing strength in amplifiers, switches, filters and synthesizers, 
we are able to design and produce an outstanding line of 
frequency converter assemblies. These include up and down 
converters for the SATCOM markets, transceivers for mili-
tary data link applications, as well as, block converters and 
synthesized converters for the military market place.  We use 
a variety of media (soft-board and ceramic substrates) and 
topologies (microstrip, stripline, suspended substrate) to offer 
the best performance and lowest cost solutions to military/
defense and commercial ` markets.

Signal Routing and Control Systems  We design and manu-
facture complex signal routing and control systems for use in 
signal intercept, satellite ground station, and telecommunica-
tions applications. Switch matrices covering audio through 
microwave are available from a simple 1 input/8 output to 
complex 112 in/out architectures, incorporating full fan-out, 
non-blocking configurations.

Subsystem Capability  Subsystems form the heart of our 
future activities. With a large design library of circuits, 
components and subsystems and with years of experience in 
designing and manufacturing this breadth of products, we 
are an ideal partner for subsystem design and manufacture 
for your critical subsystems.

MICROWAVE SYSTEMS SOLUTIONS IS YOUR ANSWER 
FOR IF, RF, MICROWAVE AND MILLIMETERWAVE 
COMPONENTS, SUBSYSTEMS AND SYSTEMS  A wide range 
of services and products to solve your systems design needs, 
design expertise, and expert manufacturing makes us the 
logical partner in development of items for critical system 
applications. 

Overview/Product Directory



Microwave Systems has designed and manufactured a wide 
variety of converters for military, space, and communications 
applications. Microwave Systems’ extensive capabilities in design 
and manufacture of components allow vertical integration of all 
the necessary functions. The up converter outlined is designed 
to meet a tight conversion gain window over temperature, with 
low noise figure and high input 1 dB compression. To meet the 
difficult spurious requirement, we use our expertise in cavity 
filters. The advantages of mechanical filters are very steep close 
in skirts and low insertion loss. The low amount of gain needed 
reduces current draw. Microwave Systems also incorporates 
our internal triple balanced mixer to take advantage of its low 
conversion loss providing the same advantages as the cavity 
filter.

Microwave Systems expertise in switch filter assemblies is 
demonstrated in this 6–18 GHz Switch Filter Bank with better 
than 50 nanoseconds switching speed. The utilization of the 
cavity filters in this assembly easily provides passband frequency 
flatness requirement of ±1.9 dB with pass band rejection of 
greater than 45 dBc. The assembly also provided high channel 
to channel isolation of greater than 50 dB while maintaining the 
desired space efficiency by utilizing pin diode MMIC switches. 
The incorporation of balanced amplifier topology results in excel-
lent VSWR performance. High reliability components and temper-
ature compensated attenuators are used for compliant operation 
over the extended temperature range. 

Microwave Systems offers extensive capability in DLVA technol-
ogy. This broadband DLVA represents the latest design tech-
niques and high performance configuration. The design is a dual 
detector amplified design with a unique video amplification and 
summing technique. The amplifier is fully temperature compen-
sated for superior performance, and offers unsurpassed CW 
signal immunity. The device is housed in a hermetically sealed 
enclosure for high reliability.

Conversion Gain
Conditions..................21 ± 2.9 dB (overall)
Noise Figure..............6.0 dB (max) @ 95°C
Spurious Outputs (incl. image)......-40 dBc
Input 1 dB Compression.......5.0 dBm Min

Pass Band Rejection................ 45 dB Min.
Switching Speed...................... 50 nsec Max.
Switch Isolation........................ 50 dB
Temperature Range.................. -54 to +85°C
VSWR....................................... 2.0:1 Max.
Frequency Flatness.................. ±1.0 dB Max.

Dynamic Range.......................... 70 dB
Logging Accuracy....................... ±1.5 dB Max
Rise Time................................... 35 ns Max
TSS............................................ -70 dBm

Microwave Upconverter
2.5–4.9 GHz / 6.5–8.9 GHz

Switch Filter Assembly
Five Channels
6.0–18 GHz

Extended Range
Detector Log Video Amplifiers

6–18 GHz
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Microwave Systems provides a variation of the extended range 
detector Log Video Amplifier known as Successive Detection 
Log Video Amplifier (SDLVA). In the SDLVA the RF gain is 
increased such that the detector is operated over a narrow 
dynamic range near the linear region. This provides multiple 
video outputs each covering ~ 14 dB dynamic range. This 
approach has the advantage of faster pulse response param-
eters such as rise time, delay time, and recovery time. Internal 
component capabilities allow us to offer this type of product in 
a miniature package of 3.0” x 1.0” x 0.4”.

Offering considerable improvement over conventional digitally 
tuned oscillator (DTO) performance, our FLO was developed for 
the military electronic warfare (EW) and simulator markets. The 
FLO improvement in performance is achieved through custom 
integrated assembly architecture using a two-source approach 
coupled with frequency discriminator and control accuracy 
circuitry. This design greatly improves frequency accuracy, 
post tuning drift, residual FM, phase noise, and environmental 
stability. Digital tuning resolution is 0.25 MHz per bit across 
the full band.

This standard line of digitally tuned oscillators was developed 
primarily for military digital receiver front ends for EW applica-
tions. These super components lead the market when speed, 
broadband jamming, and fast frequency hopping are required. 
The DTO design incorporates a new custom integrated assem-
bly architecture using the same dual source approach as our 
FLO with hybrid and monolithic multifunction microwave and 
control component circuitry that achieves excellent broadband 
tuning and stability. This approach also allows for lower operat-
ing power consumption, improved reliability, and smaller pack-
age size over most standard models found in the market today. 
This is a robust design with continuous frequency from 2–18 
GHz with a temperature range of -54 to +85°C. 2–6 GHz, 2–9 
GHz, and 6-18 GHz options are also available.

Successive
Detection Log Video Amplifier

6–18 GHz

Frequency Locked Oscillator
2–18 GHz

6139-6565-00

Digitally Tuned Oscillator
2–18 GHz

6139-6563-00

Dynamic Range........................  70 dB
Rise Time.................................. 10 nsec.
Temperature Range.................. -40 to +85 °C
Recovery Time.......................... 50 nsec.
Tangential Signal Sensitivity...... -70 dBm

Broadband, Digital Tuning........ 2–18 GHz
Low Post-Tuning Drift (PTD)....  2 MHz Max.
Low Phase Noise..................... -90 dBc/Hz   

               @ 1MHz Offset
Excellent Absolute Accuracy.... ±2 MHz
Linear Wideband 
  FM Modulation........................ 500 MHz p-p

Temperature Range................. -54 to +85°C
Switching Speed..................... 1 µsec
Power Output.......................... +16 dBm Max.
Spurious.................................. -60 dBc Max.
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This frequency synthesizer is a standard product for Microwave 
Systems and incorporates our state-of-the-art broadband 
single loop design with the high-performance PLL and control 
circuitry, necessary to ensure reliability and durability in today’s 
EW platforms. Innovative integration and packaging result in 
smaller size, lower cost, lower operating power consumption and 
improved performance over the complete military temperature 
range. The synthesizer is VME compatible (6 U/2 slots) with 
user-defined custom interfaces. Internal or external reference 
options are also available. With phase noise performance that 
surpasses our competitors, this product will meet the front-end 
receiver requirements for EW, simulator, and instrumentation 
systems worldwide.

The IFS-9830 digital phase detection subsystem (DPDS) is a 
3-channel hybrid assembly used when highly accurate and high-
speed phase and amplitude measurements are required. The 
DPDS measures absolute phase differences between IF inputs and 
represents the difference in binary code. Video signals represent-
ing the logarithmic transfer of the magnitude of the IF input levels 
are provided.

The HCDF-4-4764 digital frequency discriminator (DFD) is a 
hybrid assembly used when high-speed frequency detection is 
required. The DFD produces an 8-Bit digital word that is propor-
tional to the frequency of the input to the unit.    

Dimension.................. 7.25 x 4.5 x 1.34 inches
Sub-Harmonica.......... -60 dBc Max.
Temperature Range.... -40 to +85°C
Power Output............. +16 dBm Max.
Spurious..................... -60 dBc Max.

Operating Bandwidth.............. 20 MHz
Phase Accuracy...................... ±3° RMS Typ.
Phase Resolution.................... 8-Bit
Dynamic Range...................... 65 dB
Minimum Pulse Width............ 100 ns

Frequency Accuracy................... ±1 MHz Typ.
Minimum Pulse Width Capture...... 150 ns
Frequency Resolution....................  8-Bit
Digital Temperature Compensation

Frequency Synthesizer
2–18 GHz

6139-6458-00

Digital Phase Detection Subsystem 
(DPDS)

160 MHz / IFS-9830

Digital Frequency Discriminator
110-210 MHz
HCDF-4-4674
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The T-ISLT-2-2131 represents a new product area for 
Microwave Systems. The PIN diode switch is designed to pass 
high power RF signals and connect that signal to the proper 
path. The switch is fabricated using PIN diode die with optimal 
heat sinking for high power operation. This switch represents 
the basic building block of many different types of switches 
which can be designed to meet customers’ requirements.

The Microwave Systems 7110 Series coaxial resonator oscilla-
tors are the logical choice when performance and reliability are 
the driving factors. These CROs are the best high stability fixed 
frequency sources on the market today. With 10% mechani-
cal and 0.5% electrical tuning options, they provide excellent 
flexibility for your system engineering applications. Our state-
of-the-art design results in outstanding Load Pulling at 2:1 
VSWR of .001%. Our approach also holds the Supply Pushing 
to less than 2 kHz per volt. With dimensions of a mere 1.50” 
x 2.50” x 0.65”, these units lend themselves to missile and 
radar applications.

This complex assembly provides signal frequency multiplication 
and low-noise signal synthesis to provide a number of signal 
outputs required for system operation. In addition, this device 
provides complex signal control of a 1500 MHz signal includ-
ing amplitude control, pulse modulation and quadrature phase 
control.

High Power Microwave
PIN Diode Switch
T-ISLT-2-2131

Coaxial Resonator Oscillators
7110 Series

0.75–2.9 GHz

Frequency Range.................. 6 to 18 GHz
Insertion Loss........................ 1.75 dB Max.
Isolation................................. 25 dB Min.
Power Handling..................... 100 Watts CW
Terminated unused port

Power Stability vs. Temp......... ±0.4 dB
Output Power up to................ +25 dBm
Harmonics............................... -60 dB
Frequency Stability.................. ±0.01 %
Temperature Range................. -45 to +100°C

VHF/UHF
Signal Generator/Multiplier

Frequency Input.............. 100 MHz
Outputs........................... 10, 500, 1000 MHz
Modulation Section
Pulse Modulation................... 45 dB Min.
Amplitude Control................. 30 dB range, 2 dB steps
Quadrature phase control..... ±10°C
Size........................................... 9.4” x 7.4” x 1.6”
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The pulse and amplitude modulator module is an excellent 
example of Multi-Function Assembly capability. It provides five 
functions: RF amplifier with up to 20 dB of gain; phase modula-
tor with 0 to 360 degrees range digitally controlled with 6 bits; 
variable attenuator, pulse modulator with 55 dB dynamic range 
digitally controlled with 1 bit and a bi-phase modulator using the 
180 degree bit of the phase modulator. There are several fixed 
attenuators that are used to adjust for variations from unit to 
unit. Five equalizers and two temperature compensation circuits 
are used to correct for frequency roll-off and amplitude variations 
over temperature.

These oscillators are available with a single frequency output 
between 1.0 and 12 GHz. Employing a digital phase lock loop, 
it is a high reliability product. With an internal reference, a 
separate reference oscillator is not required. The crystal refer-
ence oscillator is anti-vibration mounted for excellent micro-
phonic and acceleration sensitivity performance. Phase noise 
and stability are comparable to phase locked DROs and CROs. 
But, with surface mount construction and using low cost VCO, 
it is considerably less expensive. Its excellent performance and 
relative small size makes it an attractive choice for many design 
applications.

The 7312 Series VCO provides 4.0 to 9.5 GHz frequency cover-
age in 50% bandwidth sections. Silicon bipolar junction transis-
tors, are used for and excellent Post-Tuning Drift. These oscilla-
tors maintain harmonic levels at less than  -15 dBc. With inter-
nal voltage regulation for frequency stability and power supply 
noise and ripple immunity, they are designed specifically for the 
defense radar applications.

Frequency Range................. 6 to 18 GHz
Pulse Modulation................. 40 dB, 18 ns
Variable Attenuator.............. 60 dB, 1 dB steps
Phase Shifter....................... 360°, 5.625° steps
Gain.................................... 20 dB
Temperature Range............ -40 to +85°C
Size..................................... 4” x 3” x 0.5”

Phase Noise @ 8 GHz
100 Hz offset................... -80 dBc/Hz, typical
1 kHz offset.................... -100 dBc/Hz, typical
10 kHz offset.................. -110 dBc/Hz, typical
100 kHz offset................ -125 dBc/Hz, typical
1 MHz offset................... -140 dBc/Hz, typical
Size................................. 2.00” x 2.35” x 1.55”
Low cost alternative to PLDRO; 100% Surface 
Mount; Internal Reference; Digital PLL

Tuning Bandwidth........... 50%
Post-Tuning Drift (PTD)... ±3 MHz, Max.
Harmonics....................... -15 dBc, Max.
Temperature Range......... -54 to +85°C
Power Output.................. +10 dBm Nom.
Size.................................. 0.65” x 1.05” x 0.25”

Pulse & Amplitude 
Modulator Module

6–18 GHz

VCO Based Phase Locked Oscillator
1.0–12 GHz

Voltage Controlled Oscillator
7312 Series
4.0–9.5 GHz



The 7320 Series VCO provides 0.8 to 20 GHz frequency cover-
age in six separate models, all of which use Silicon Bipolar 
Junction Transistors for low noise and excellent Post-Tuning 
Drift. Providing a modulation bandwidth of DC to 20 MHz, 
these oscillators maintain harmonic levels at less than    -25 
dBc. With internal voltage regulation for excellent frequency 
stability and power supply noise and ripple immunity, they are 
designed specifically for defense radar applications.

These oscillators are available in CRO or DRO based models, 
depending upon output frequency. These high reliability 
products are designed for harsh environments, using external 
reference from 5 to 300 MHz at 0 dBm into 50 Ohms, these 
two product lines are designed with an analog phase-locked-
loop and a high-performance sampling phase detector. With 
frequency stability that matches the reference signal and phase 
noise that is a function of the external reference (plus 20log(N) 
+3 dB), they are considered one of the most stable, low noise 
reference oscillators on the market today. The spurious output 
is -80 dBc maximum and the small package size (2.5” x 3.0” 
x 1.0” for DRO based and 3.0” x 4.0” x 1.0” for CRO based 
PLOs) makes them an ideal choice for a variety of design appli-
cations.

This is a small, fast switching, multi-loop, DDS based, indirect 
frequency synthesizer designed for military applications.  It is 
used as the LO in an airborne radar system for fighter aircraft.  
There are 3 RF Output ports, 2 primaries at +10 dBm and 1 
monitor at +3 dBm.  This synthesizer is fully functional over 
the entire military temperature range of -54ºC to 85°C.  

Voltage Controlled Oscillator
7320 Series
0.8–20 GHz

Phase Locked Oscillators
7505 and 7515 Series

0.75–18 GHz

X-Band Frequency Synthesizer
Fast Switching

Tuning Bandwidth.................... 26 to 52%
Post-Tuning Drift (PTD)............ ±4 MHz, Max.
Harmonics................................ -25 dBc, Max.
Temperature Range.................. -54 to +85°C
Power Output........................... +13 dBm Nom.

Output Power........................ +10 dBm Nom.
Harmonics............................. -30 dBc Max.
Lock Alarm............................ TTL
Temperature Range............... -40 to +85°C

Fast Switching Speed............................. <7 µs
Low Phase Noise...... -115 dBc/Hz @ 10 kHz Offset
             .......... -120 dBc/Hz @ 100 kHz Offset
DDS Based Multi-Loop Design
100% Surface Mount Construction
Less than 20 Watts Power Dissipation
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The Monopulse Coupler forms an integral part of an antenna 
beam-forming network for an IFF system. The device works 
both in reception and transmission modes within the system.           
In transmission, the device divides the input RF power between 
two output ports and provides beam steering. On reception the 
device combines the received power. A functional block diagram 
is provided.

The SS-HJ-8 is an X-Band passive power combiner/divider used 
for signal summation and distribution. A signal applied to the 
common port is split evenly and in-phase between the output 
ports. When used in the reverse manner, the device combines 
signals, which are phase related and of equal amplitude with 
effectively no signal loss. The device is constructed with 
microstrip technology using industry standards. Process controls 
and measurements are implemented to assure consistency in 
performance and operation.

The TK958 is a highly stable voltage controlled crystal oscilla-
tor operating at 120 MHz, incorporating phase lock circuitry to 
lock to a 10 MHz signal. The oscillator has free running capabil-
ity with a phase lock indicator. A proportional oven controller is 
used to maintain excellent stability in the free running mode. A 
warm up indicator is provided to indicate that the oven is at its 
operating temperature. Internal shock mounting system mini-
mizes noise under vibration.

Frequency Range................  1030 to 1090 
±11 MHz

Power Input......................... 34.8 dBW peak
Insertion Loss...................... 0.45 dB Max.
VSWR...................................1.30:1 Max.
Amplitude Balance.............. ±0.3 dB Max.
Phase Balance.................... ±2° Max.
Operating Temperature
  Range.............................. –54 to +95°C
Physical Size....................... 4.2” x 4.5” x 0.9”

Frequency Range........................ 9 to 10 GHz
Insertion Loss.............................. 1.5 dB max.
VSWR.......................................... 1.2:1 Max.
Phase Balance............................. 3° RMS
Amplitude Balance...................... ±0.5 dB
SSMA Connectors

Output Frequency.......................... 120 MHz
SC Cut Crystal
Output Power................................ +26 dBm
Harmonics..................................... -50 dBc
Noise Floor.................................... -180 dBc 

Monopulse Coupler
O-SDU-2125

8-Way Microwave
Power Divider

SS-HJ-8

Phase Locked Low Noise
Crystal Oscillator

Model TK958
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The digitally controlled crystal oscillator (DCXO) 
provides variations in the output frequency without degradation 
in frequency stability.  Phase noise is typical of a wide devia-
tion voltage controlled crystal oscillator.

The oscillator operates in the 120 MHz range and features a 
low phase noise floor of -175 dBc. The output power is a sine 
wave at +24 dBm with harmonic levels better than -40 dBc. A 
fifth overtone SC cut crystal is used for frequency stability and 
aging.

These oscillators come in hermetically sealed packages as 
small as 0.7” x 1.06” x 0.35”. With typical frequency stability 
of ± 25 ppm and excellent spurious performance, even under 
the most severe vibration standards, they are an excellent 
choice for missile front ends. With seven separate frequency 
bands to choose from, they fill virtually every single-frequency 
output oscillator requirement. With typical phase noise perfor-
mance in the 17 GHz range of less than -130 dBc/Hz at the 
1MHz offset point, you can meet the most demanding resolu-
tion requirements for your radar receivers.

Digitally Controlled 
Crystal Oscillator

Model TK954

Low Noise Crystal Oscillator
Model TK970

Dielectric Resonator Oscillators
7200 Series
3.0–26 GHz

Direct Digital Synthesizer (DDS)
Frequency............................... 70 MHz
Tunable................................... Over ±140 KHz
Control Word.......................... 16 Bit
Exceptional Phase Noise and Spurious 
Performance

Fifth Overtone SC Cut Crystal
Integral Crystal Filter
Output Power................................. +24 dBm
Low Phase Noise
Internal Vibration Isolation System

Mechanical Tuning (typical).... 0.5%
Electrical Tuning..................... 0.2%
Spurious Levels...................... -70 dBc Max.
Power Output......................... +13 dBm
Tuning Voltage........................ +1 to +10 Vdc
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The 7311 Series VCO provides 3.0 to 6.0 GHz frequency 
coverage in 13% bandwidth sections. Silicon Bipolar Junction 
Transistor is for low noise and excellent Post-Tuning Drift. These 
oscillators maintain harmonic levels at less than -40 dBc. With 
internal voltage regulation for frequency stability and power 
supply noise and ripple immunity, they are designed specifically 
for defense radar applications.

The 1517 Wideband RF Switch Matrix provides a unique solu-
tion to receive signal routing issues for small installations. The 
unit has both HF Band and UHF Band inputs which may be 
routed to any of the 16 outputs allowing unique flexibility not 
normally available in similar units. Combined with superior 
Intercept and noise figure performance, this unit provides a 
flexible solution for antenna interface requirements. The unit 
may be either locally controlled from the front panel or remotely 
via RS-232 commands. 

The  1130 ECL Switch Matrix provides a solution to complex 
signal routing problems. This device accepts clock and/or data 
inputs and routes them to the desired outputs. The matrix 
provides full fan-out operation, allowing each input to be routed 
to any or all outputs simultaneously. The system is also non-
blocking, meaning that any number of input and output combi-
nations can be connected. This device is ideal for large data use 
installations.

Designed for critical communications installations, the unit 
includes several features which enhance system reliability and 
up-time. Redundant and user replaceable power supplies are a 
feature of the design. They provide an alarm when failure occurs, 
allowing that power supply to be powered down and replaced 
from the front of the unit while the matrix remains operational.

Other important features include user programmable signal pres-
ence/loss detection at each output. A modular design allows user 
serviceability with advanced built-in test features.

Tuning Bandwidth............ 13%
Post-Tuning Drift (PTD).... ±1.5 MHz, Max.
Harmonics........................ -40 dBc, Max.
Temperature Range.......... -54 to +85°C
Power Output................... +10 dBm Nom.
Size................................... 0.65” x 1.05” x 0.25”

Frequency Range (Bands).....1.5 to 1000 MHz
Insertion Loss........................ 15 dB Max.
Switch Isolation..................... 45 dB Min.
1 dB Compression Point....... +10 dBm Min.
Temperature Range............... -0 to +50°C
Size................................ 4U x 19” x 23” deep

Configuration..... Up to 144 inputs x 144 outputs.
(or 72 inputs x 72 outputs - Clock and Data pairs)
Data Rate...................... 10 Mb/s to 300 Mb/s
Path Matching............... 2 ns max
Package Style.............. 14 U, 19” rack mount, 
18” deep

Voltage Controlled Oscillator
7311 Series
3.0–6.0 GHz

16x16 HF/UHF Switch Matrix

ECL Switch Matrix
144 x 144
300 Mb/s
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The Model 1411 IF Switch Matrix is geared toward large
switching installations where signal fidelity, space efficiency,
and reliability are key. The matrix allows any of the up
to 128 inputs to be routed to any or all of the 128 outputs
simultaneously. The unit features a redundant power supply
and both front panel graphic and TCP/IP LAN control.
Applications for this unit include signal collection or satellite
ground station installations.

The K-band to L-band half duplex transceiver is enclosed in a 
fully hermetic aluminum housing measuring approximately 5” 
x 4” x 0.7” and weighing less than 13 oz., with integrated low 
phase noise, extremely stable synthesized LO sources. Down-
converter has 10 dB of gain with 10 dB of selectable attenu-
ation, in 0.25 dB steps, controlled via serial interface. Up-
converter uses automatic level control (ALC) circuitry to main-
tain a fixed output power while the input can vary up to 15 dB; 
output is also -70 dBc spurious-free from DC to 40 GHz. Built 
in test points monitor reference, phase lock and power out 
status and can be monitored over a parallel interface.

This up/down converter is an L-Band to 30 to 31 GHz up 
converter and a 20.2 to 21.2 GHz to L-Band down converter 
qualified for Navy shipboard satellite communications. For 
Built-In Test (BIT), the unit has IF and RF loop back capabil-
ity, and synthesizer lock and reference status is monitored. 
Three on-board synthesizers are used (Tx synthesizer, Rx 
synthesizer, RF Loop Back synthesizer) with integrated phase 
noise to 1 MHz less than 3°, 2° and 2° rms (DSB), respec-
tively. Temperature calibration and over 30 dB of attenuation 
control in 0.25 dB steps are present on both the up and down 
converter paths. An on-board microcontroller is used for exter-
nal communications (RS-485).

Model 1411
Switch Matrix

Tx/Rx Module
Airborne Data Link

K Band

Tx/Rx Module Shipboard SATCOM
Up/Down Converter

Ka Band

Maximum Matrix Configuration   128 x 128
Frequency Range....................10 to 200 MHz
Gain........................................ 0 dB ± 2 dB
Isplation:  Input to Input.......... 60 dB min.
Noise Figure........................... 12 dB
Impedance.............................. 75 ohms
VSWR..................................... 1.5:1 max.
Remote Control....................... RS-232 and
      10Base T (TCP/IP)
Physical Size.. 22.75”H (13U) x 19”W x 18”D
Operating Temperature........... 0 to +50° C

Full transmit and receive capability
Three integrated synthesizers
SATCOM Down Link Capability
Transmit P1dB.............................. >22 dBm
Receive Gain................................ 10 dB
Size............................................... 5” x 4” x 0.7”
Design Utilized:  MMIC amps and mixers
         Custom printed filters

Full transmit and receive capability
Three integrated synthesizers
Transmit Frequency............... 30 to 31 GHz
Receive Frequency................ 20.2 to 21.2 GHz
DSB Phase Noise.................. < 3°
Transmit Gain......................... 38 dB
Transmit P1dB....................... > 22 dBm
Receive Gain......................... 10 dB
Size........................................ 5.7” x 8” x 1.5”
Design Utilized:  MMIC amps and mixers
         Custom printed filters
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The Ku Band SATCOM Up-Converter is a Synthesized Converter, 
which is IESS (INTELSAT Earth Station Standards) compli-
ant and designed for commerical satellite communications. 
Bandwidths are up to 2 GHz with both 70 MHz and 140 MHz IF 
frequencies supported. An on-board microcontroller is used for 
serial interface control and general frequency control and moni-
toring.

The C Band SATCOM Down-Converter is a Synthesized Converter, 
which is IESS (INTELSAT Earth Statioin Standards) compli-
ant and designed for commercial satellite communications. 
Bandwidths are up to 2 GHz with both 70 MHz and 140 MHz IF 
frequencies supported. An on-board microcontroller is used for 
serial interface control and general frequency control and moni-
toring.

The Butler Matrix provides an essential element of a multi-
antenna instantaneous direction finding system. When applied 
between a four antenna array and a phase discriminator, the 
direction of arrival of the received signal can be easily deter-
mined. This model includes a weatherproof housing implemen-
tation to allow installation direction below the antenna array. 
Superior phase tracking is a key part of this unit’s performance. 
Optional configurations are available including 8x8 configuration.

Dual Up Conversion
RF Output.......................... 13.2 to 14.2 GHz
IF2...................................... 1900 MHz
IF1 Input............................. 50 to 90 MHz
Gain.................................... > 35 dB
Size..................................... 5” x 4” x 1”

Dual Down Conversion
RF Input.................................. 3.4 to 4.2 GHz
IF1........................................... 1900 MHz
IF2 Output............................... 50 to 90 MHz
Gain......................................... > 50 dB
Size.......................................... 5” x 4” x 1”

Frequency Range.................. 100 to 500 MHz
Insertion Loss........................ 16 dB Max.
Switch Isolation..................... 40 dB Min.
Phase Balance....................... ± 5° Max.
Housing.................................. Weatherproof
Temperature Range................ -32 to +55°C
Size......................................... 6” x 20” x 16”

SATCOM Up-Converter
Ku Band

SATCOM Down-Converter
C Band

8x4 VHF/UHF Butler Matrix
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Some of the major programs
which use our products:

Aircraft
F35 Joint Strike Fighter
F22 Raptor
F18 Super Hornet
F16 Fighting Falcon
F14 Tom Cat
B1 Lancer
B2 Spirit
E-2C Hawkeye (AWACS)
Typhoon (Eurofighter)
Nimrod 2000
RC-135 Rivet Joint
U-2
B-52 Stratofortress
AH-64 Apache
RQ-4A Apache
RQ-4A Global Hawk

Radar by Platform
APG 81  F35 Joint Strike Fighter
APG 77  F22 Raptor
APG 79  F18 Super Hornet
APG 73 & 65 F18 Hornet
APG 66 & 68 F16 Fighting Falcon
APG 63  F15 Eagle
APG 71  F14 Tom Cat
APG 164 B1   Lancer
APQ 181 B2 Spirit
AWACS  E2C Hawkeye
TPQ 36/37 Firefinder/Sentinel
AEGIS

Precision Munitions
AMRAAM
Standard Missile
Patriot / PAC-3
Tomahawk
Evolved Sea Sparrow Missile (ESSM)
IRIS-T
Harpoon
AGM-88 HARM
Hawk

C4ISR
WIN T
FAB T
Data Links

Electronic Warfare
SLQ-32
ALQ 131
ALQ 161
ALQ 165 ASPJ
ALQ 184
ALQ 187 ASPIS
ALQ 212
ALQ 99
ALQ 178
ALR 56
ALQ 211 SIRFIC
SPEWS

Naval Platforms
CVN-68 (Nimitz Class)
DDG-51 (Arleigh Burke Class)
Trident Class Fleet Ballistic Missile Submarine
SSN-774 Virginia-Class New Attack Submarine (NSSN)
  LHD & LHA Amphibious
Assault Ship (Wasp and Tarawa Class)



Electronics Group
The Electronics Group of Crane Aerospace & 
Electronics designs and manufactures high-density, 
high-reliability electronics for military/defense, aero-
space, space, military, medical, industrial, and 
commercial applications. Each company is ISO9001 
and/or AS9100 certified and committed to Operational 
Excellence and world-class processes. Our electronic 
manufacturing capabilities enable us to offer custom 
design to build-to-print solutions for microelectronics, 
cards, subsystems, and systems.  From Mars Rovers to 
implantable defibrillators; from submarines to fighter 
jets, Crane Electronics Group products have proven 
their ability to operate in the most demanding environ-
ments. Our brands are ELDEC, General Technology, 
Interpoint, Keltec, Olektron, and Signal Technology. 
For more information on the Electronics Group of Crane 
Aerospace & Electronics, please visit www.craneae.
com/electronics.

Microwave Systems Solutions
Microwave Systems Solutions, part of Crane Aerospace 
& Electronics, specializes in the design and manufac-
ture of high performance millimeter wave, microwave, 
RF and IF components, subsystems, and systems for 
government, industrial, and military end-use custom-
ers. We are a total support solution enterprise offer-
ing our customers solution sets including electronic 
manufacturing services, engineering support services, 
product development, and production in world class 
manufacturing operations. Our main focus is complete 
customer satisfaction. 

Crane Aerospace & Electronics
Crane Aerospace & Electronics companies are known 
for their technical strength, proven product reliability, 
innovative solutions and overall value. From applica-
tion engineering through design and manufacturing, 
Crane Aerospace & Electronics offers a comprehensive 
approach to product specification, design certifica-
tion and service. Crane Aerospace & Electronics is a 
segment of Crane Co. and a major supplier of criti-
cal aircraft and electronic systems and components. 
In addition to the brands named above, the segment 
includes the Hydro-Aire, Lear Romec, and P.L. Porter 
brands. For more information on Crane Aerospace & 
Electronics, please visit www.craneae.com.

Crane Co.
Crane Co. is a diversified manufacturer of engineered 
industrial products. Founded in 1855, Crane provides 
products and solutions to customers in the aerospace, 
electronics, hydrocarbon processing, petrochemical, 
chemical, power generation, automated merchandis-
ing, transportation and other markets. The Company 
has five business segments: Aerospace & Electronics, 
Fluid Handling, Engineered Materials, Merchandising 
Systems and Controls. Crane has 10,500 employees 
in North America, South America, Europe, Asia and 
Australia. Crane Co. is traded on the New York Stock 
Exchange (NYSE:CR). For more information, please 
visit www.craneco.com.

Microwave Systems Components Catalog has a full 
line of components for your application. Specializing 
in the design and manufacture of high performance 
Millimeterwave, Microwave, RF and IF Components 
subsystems, and systems for government, industrial 
and military end-use customers. We are a total solu-
tion enterprise offering our customers solution sets 
including electronic manufacturing services, engi-
neering support services, product development and 
production in world class manufacturing applications.
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Component Product Offerings

About Us

Our products span a wide range
of components:

• Ferrite Isolators and Circulators
• Detectors
• Limiters
• Mixers
• Switches
• Power Dividers
• Attenuators

Please request a copy of
our Component Catalog
or visit our web site at  www.craneae.com




