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Features
 ■ Low Phase Noise Design
 ■ VCXOs
  ■ Military Options
  ■ Multiple Outputs

■ Compact Construction
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Voltage Controlled Crystal Oscillators have been one of the
most widely used oscillators during the past 80 years and
remain as important today, although the technical
requirements have become more demanding.  This is where
Spectrum Microwave can help.

Spectrum Microwave engineers have 30 years’ experience
building crystal oscillators. This hands-on experience is
invaluable when designing the circuit and when selecting the
proper crystal.  We have hundreds of designs to choose from
and will not hesitate to push the limits to get even a
demanding specification.

General
Crystal oscillators are extremely stable devices

compared to free running oscillators, and for this reason it
is sometimes assumed they can operate under all possible
conditions without changing frequency. This is not true.
Crystals, and therefore crystal oscillators, are not absolute
devices and frequency differences and changes can occur.
There may be an initial error in frequency due to a calibra-
tion tolerance; frequency also changes with alternating
temperatures, supply voltages, and load impedances, as
well as under vibration. In many applications, some of these
changes are minor and can be ignored. Temperature is the
major cause of error in crystal oscillators. Ovens and
TCXOs (temperature compensated crystal oscillators) are
used to improve stability.

Crystal oscillators designed and manufactured by
Spectrum Microwave are either Fixed Frequency or Voltage
Controlled. Both types use either a fundamental oscillator
alone or as a driver for a transistor or step-diode multiplier.

Fixed Frequency
Fundamental oscillators are used to approximately

200 MHz; transistors or step-diode multipliers, to 1000 MHz.
Models with multipliers have signals at multiples of the
fundamental driver frequency called sub-harmonic signals;
internal filters are used to suppress these to 40 dB in
standard units and 60 dB in optional models.

Crystal oscillators have exceptional close-in phase
noise and are often used as references for Synthesizers
and Phase Locked Oscillators. In these cases, the phase
noise becomes even more critical because the multiplica-
tion to higher frequencies increases the phase noise by
approximately N2 in which N is the multiplier factor. This can
be converted to dB by 20logN and added to the noise of the
fundamental.

Voltage Controlled
Crystal oscillators can be electronically tuned over

small bandwidths using varactors, although some frequency
stability must be sacrificed. For example, typical stability for a
VCXO with a +0.01% frequency swing is +0.002% for 0ºC to
50ºC. If the frequency swing is increased to +0.05%, the stability
would be approximately +0.005% over the same temperature
range.

Many of the considerations discussed for VCOs apply
equally well to VCXOs: tuning speed, linearity, noise, post tuning
drift, etc. Linearity is measured by drawing a “best” straight line
through the actual tuning curve as shown in Figure 1 and
obtaining the frequency error of the worst point not falling on the
line and dividing it by the total deviation bandwidth, DF. Multiplying
by 100 gives the linearity error in percent.

APPLICATION INFORMATION



2 – 6 GHz
Broadband
Power Amplifiers
Spectrum Microwave introduces a line of
wideband power amplifiers designed for
demanding military communications applications
such as electronic warfare jammers. These
Gallium Nitride (GaN) amplifiers feature small
signal gain ranging from 17 to 35 dB and power
output from +19 to +36 dBm over the 2 to 6 GHz
frequency band. Our new power amplifiers are
available in a small, lightweight surface mount
package with a hermetically sealed housing built
to withstand extreme environmental conditions.

Applications
• Counter Communications - Jamming
• Pre-amp Drivers
• Radar
• Test & Measurement Labs

Spectrum Microwave…
A Team of Amplifier &
Microwave Specialists
There is a new microwave technology leader with
a proven track record in military and commercial
applications… Spectrum Microwave. Combining the
people, products and technologies from Amplifonix,
Qbit, Magnum Microwave, Radian Technologies, FSY
Microwave, Salisbury Engineering and EMF Systems
into a single organization poised to provide a wide
range of microwave solutions.

We’ve assembled an experienced engineering
team that will help you find the right standard
product or provide a custom-application specific
solution. We conduct internal research and
development programs that attempt to exploit
new technologies, while fully utilizing areas of
established expertise. Our new power amplifier
line is an excellent example of combining new
materials with our vast hybrid thin film technology.

World Class Quality
for Hi-Rel Applications
Spectrum Microwave applies the principles of
Spectrum Control’s Quality Management System to
deliver the world class quality and consistency our
military customers demand. The efficiencies gained
from our manufacturing procedures enable us to cost
effectively produce small volume custom products
and high run standard components. We monitor
critical phases of the production process with data
logging technology and utilize our in-house testing
capabilities from design through final production.
The end result is a quality system worthy
of our ISO9001:2000 certification.

2 - 6 GHz
Broadband
Power
Amplifiers

2 - 6 GHz
Broadband
Power
Amplifiers

Cascade Design Suite
• Over 750 datasheets on our amplifiers,

mixers, filters and control products

• Industry’s best part number cross reference

• System Simulator – optimize your design by
viewing individual component contribution to
overall system performance

• Quickly evaluate trade-offs in component
selection and their impact on system
performance (eg. gain, noise and power)

SpectrumMicrowave.com
• Complete information on all Spectrum

Microwave COTS products

• Updated versions of more than
900 product datasheets

• Most current version of
Cascade Design Suite

• Reference tools and white papers

• Create a custom design product per
your individual specifications
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Design Resources

Spectrum Control, Inc.
A Control Products & Systems Company

Signal & Power Integrity
8061 Avonia Road
Fairview, PA 16415

Phone: 814.474.1571
Fax: 814.474.3110

Specemc.com

Spectrum Sensors & Controls
424 Crown Point Circle

Grass Valley, CA 95945
Phone: 530.273.4608

Fax: 530.273.0769
SpecSensors.com

Spectrum Power
Management Systems
1900 West College Ave.
State College, PA 16801
Phone: 888.553.7531

Fax: 888.553.7532
SpecPower.com

FilterXpress
Real Designs. Real Results. Real Filters

• Find the ideal filter for your design

• 10,000+ filter designs
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