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Ordering and Warranty Information

Orders may be placed through our local sales Representative or directly with the factory.  Final determination 
of price, delivery, terms and acceptance of orders may be made only by the staff at Microwave Filter Company, 
Inc. in East Syracuse, New York.

Ordering Address:
Microwave Filter Company, Inc.
6743 Kinne Street
East Syracuse, New York USA 13057
Ordering:  888-206-6610
Main Telephone: 315-438-4700 or 800-448-1666
Fax:  315-463-1467

Quotations and Prices:
Prices are F.O.B. shipping point and will be invoiced at current prices in effect on date of purchase.  Quotations 
are for immediate acceptance only.  Prices are subject to change without notice.  All clerical errors made by 
Microwave Filter Company, Inc. are subject to correction at its sole discretion.

Payment/Credit Terms:
Terms are Net 30 days to customers who have an established open account.  If an open account has not 
been established, we will ship C.O.D. for certifi ed check.  We will also accept Visa, American Express and 
MasterCard.

Shipping/Freight Claims:
Shipments are made F.O.B. shipping point.  All charges related to the shipment are the responsibility of the 
customer.  If the customer does not specify method of shipment, the Company reserves the right to select the 
carrier of choice.  The shipment must be inspected upon receipt.  If damaged, it is the responsibility of the 
customer to fi le a claim with the carrier.

Sales Tax:
When applicable, sales tax will appear as a separate line item on Microwave Filter Company, Inc. invoices 
unless a copy of your sales tax exemption certifi cate has been previously submitted.

Warranty:
Products returned to Microwave Filter Company, Inc. within one year of the date of purchase for original defects 
will be replaced or repaired free of charge or refunded, at our option, if we confi rm the defects.  Otherwise, we 
will notify you of the repair charges before we do any work.  This is the full extend of our warranty.  
Microwave Filter Company, Inc. does not accept responsibility for consequential or collateral damages.

Microwave Filter Company
Ordering & Warranty 

Information

E-mail:    mfcsales@microwavefi lter.com
Web site: www.microwavefi lter.com
Cage code: 27834
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Microwave Filter Company

About Microwave Filter Company,
Microwave Filter Company, Inc. (MFC) has been a leader in the design, development and manufacture of high 
quality fi lter products since 1967.  MFC offers products covering the frequency range from 5 Hz to 50 GHz 
for customers around the world.  Designs include waveguide, stripline/microstrip, lumped element and cavity/
coaxial topologies.  Filter types and accessories include bandpass, bandstop, combiners, couplers, diplexers, 
highpass, lowpass and adaptors.  

All MFC fi lters are produced within our facility by a staff that is “Committed to Excellence”.  In fact, MFC 
has received awards for its outstanding performance in providing excellent customer service, quality product 
and fast turn-around for large OEM programs.  

The products described in this catalog are just a sampling of the designs that have been developed for our 
customers over the years.  Since there are thousands of designs in our archives, it would be impossible to 
present them all in this format.  We invite you to call on our experienced applications’ engineers to design the 
fi lter to meet your specifi cations.

Facilities
The company occupies a modern 40,000 square foot facility located in the heart of 
Central New York (East Syracuse). The facility is equipped with an impressive 
complement of analytical and design software, test instrumentation, prototype and 
manufacturing equipment to create passive fi lters, components and sub systems 
in the frequency range from 5 Hz to 50 GHz.  This manufacturing facility 
includes a state-of-the-art CAD-CAM system, a test department with 
automated network analyzers to 50 GHz, a high capacity conveyorized 
soldering oven, fully compliant fi nishing operation and a TQM/
ISO9000 based quality assurance program to insure the intrinsic 
quality of the products produced.
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Manufacturing
A network based CAD-CAM system 
allows the transfer of data and programs 
to the CNC turning and milling centers for 
fabrication of machined parts.  Prototype 
PC boards are similarly produced by 
computer controlled PC board mills.  
A Grieve high capacity conveyorized 
soldering oven is used for production of 
large quantity assemblies while smaller production 
quantities are assembled at hand soldering or brazing 
stations.

At MFC we strive for continuous improvement through the application of “lean manufacturing 
principles”.  In addition, MFC utilizes cellular manufacturing with visual management controls and ISO 
9000-based quality systems from engineering design to manufacturing to ensure the intrinsic quality of 
the products produced and rapid response to customers’ needs.

Workcell for implementation of Lean Manufacturing

Mazak CNC Lathe for Production Prototyping

 Mazak CNC Milling Center

A production associate assembles a 2 GHz filter 
for a leading test equipment manufacturer.
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Engineering/Test
Efficient simulation, design and analysis 
software enhanced by proprietary MFC 
developed software, allow rapid and 
accurate filter development at reasonable 
cost.  Automated network analyzers provide 
rigorous product testing and performance 
data storage on a serial number basis.

High power amplifier for power testing

Testing Lab
Finite element analysis software allows the modeling of complex 

waveguide structures.
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C-Band Earth Station for filter testing

Other Testing Facilities
Other in-house testing facilities include three 
environmental chambers capable of testing products for 
temperatures of -70 to 200 degrees Celsius and humidity 
up to 100 percent.  Several high power amplifiers are 
available for power tests up to 2500 watts at 220 MHz 
and 100 watts at 1,000 MHz.  An automated in-house 
anechoic chamber provides antenna pattern measurement 
capability in the 2 to 8 GHz frequency range.  Facilities 
are also available for salt spray, sand and dust, shock and 
vibration, RFI leakage and altitude testing.

Measurement readings at the environmental chamber.

Mechanical specifications are closely inspected with an 
optical comparator.

Quality
ISO-9001 contract and design review procedures 
coupled with a QA department that is compliant with 
MIL-I-45208 inspection systems and MIL-STD-45622 
calibration system standards assures process and 
product integrity.  A certified staff soldering instructor 
regularly trains associates to MIL-STD-2000A (now 
superceded by J-STD-001).  There is 100 percent 
in-process inspection conducted for electrical and 
physical tolerances, workmanship and specification 
compliance.

Quality Service Awards
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The Microwave Filter Product Line
Microwave Filter Company designs and manufactures a complete 
line of high quality filters for a wide variety of applications for 
customers around the world.  Markets and customers served 

• Agilent Technologies
• Alvarion
• Andrew Corporation
• BAE Systems
• Boeing
• General Dynamics
• Harris Corporation
• Hewlett Packard

• ITT Aerospace
• Lockheed Martin
• Microwave Data Systems
• Motorola
• Northrop Grumman
• Raytheon Systems Company
• Rockwell Collins, Inc.
• U. S. Government

Partial List of MFC Customers

include communications, broadcast and CATV, military/
aerospace, university and government research labs, as 
well as C-band and Ku-band satellite systems.  From ultra 
miniature LC filters or small Ka-band waveguide filters to 
large UHF diplexers, MFC can provide cost effective designs 
in a variety of configurations.
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Microwave Filter Company
Capabilities &
Certifi cationsQUALITY

 •   In process inspection for electrical performance, physical 
     tolerances, workmanship and specifi cation compliance

 •   ISO9001:2000 for contract and design review procedures

 •   MIL-STD certifi cations and compliance using in-house 
      (or MIL certifi ed outsource) capability

Standard Topic Conditions 
MIL-I-45208 Inspection systems -- 
MIL-STD-45622 Calibration system standards -- 
MIL-STD-2000A (now 
superceded by J-STD-001) 

Soldering -- 

MIL-STD-202F Environmental  
(and MIL-STD 810) Operating Temperature 

Storage Temperature 
-55� to +85�C
-55� to +125�C

(and MIL-STD 810) Thermal Shock Method 107 
(and MIL-STD 810) Altitude Method 105C 
(and MIL-STD 810) Mechanical Shock Method 213B 
 Connector Strength Method 211A 
(and MIL-STD 810) Random Vibrations Method 214 
 High Frequency Vibrations Method 204D 
(and MIL-STD-810) Salt Spray and Fog Method 101D 
 Solvent Resistance Method 215J 
 Solder Heat Method 210D 
 Solderability Method 208H 
 Leak Method 112E 
 Humidity Method 106F 

 •   In house equipment includes:
     Temperature  - Several microprocessor controlled environmental chambers.
     Vibration  -  Shake tables with accelerometers calibrated for G-forces; adjustable for  
     any plane
     Altitude – Vacuum vessel/pump with nanometer calibrated in inches Hg for barometric 
     pressure; equated to altitude in thousands of feet.
     Power – Up to 2500 watts
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FILTER SPECIFICATION 
GUIDE

     
In general the parameters describing the transition from “stopband to passband” (and  “passband to stopband”) 
of a fi lter are most signifi cant to the fi lter and system designer.  Thus, it is necessary to defi ne the terminology 
used to specify fi lter performance, particularly in the transition area.

TERMINOLOGY:

Attenuation:
Loss of signal strength by transmission through a fi lter.  Refers specifi cally to signal power amplitude loss. 
Measured in decibels (dB).

Bandwidth:
The width of the passband of a bandpass fi lter.  Expressed as the frequency difference between lower and upper 
relative 3 dB attenuation points.

Bandwidth Ratio (Shape Factor):
For bandpass fi lters the bandwidth ratio or shape factor is the ratio of the attenuation bandwidth to the 3 dB 
passband bandwidth for a given stopband attenuation.  Similarly the shape factor for a band reject fi lter is the 3 
dB bandwidth divided by the attenuation bandwidth.  In a like manner the shape factor for a low pass fi lter is the 
ratio of the attenuation frequency to the 3 dB cut off frequency while it is the reciprocal ratio for the high pass 
confi guration.

Bessel Function:
A mathematical transfer function used to optimally yield constant time delay in a fi lter without consideration of 
amplitude response for a given number of sections, N.  This function is similar to a Gaussian function.

Center Frequency (Fc):
The center frequency is defi ned as the arithmetic or geometric mean between the upper and lower 3 dB 
frequencies.  Fc may not necessarily be the peak transmission point of the band pass fi lter.     

Geometric mean =Fc = √F-3 dB (high) x F-3 dB (low)

Chebychev Function:
A mathematical transfer function that produces a curve with predetermined ripples (usually specifi ed in dB) in 
the passband and yields the sharpest possible monotonic attenuation slope beyond the cutoff for a given number 
of fi lter sections, N.  This produces a “squarer” amplitude response than a Butterworth transfer function but with 
less desirable phase and time delay characteristics.  There is a family of Chebyshev transfer functions (0.1 dB 
ripple, 0.5 dB ripple, etc).

U

Arithmetic mean =Fc=
 F-3dB(high) + F3dB(low)

2

Microwave Filter Company
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Cut-off Frequency (Fco):
The upper passband edge in lowpass filters or the lower passband edge in highpass filters closest to the stop 
band.  MFC normally uses the point at which the VSWR equals or exceeds 1.5/1.

Decibel (dB):
A unit used to express the power ratio between two signals, P1 and P2 existing at two ports.  By definition:

dB = 10 LOG10
 
It can be used to express voltage and current ratios when the voltage or current is measured at ports having 
identical impedance.

Dissipation Loss:
Dissipation loss is caused by the I2R loss in the conductors and components of a device.  In general, this 
loss is inversely proportional to the Q of the component(s)and the structure.  

Elliptic Function:
A mathematical transfer function used to yield the sharpest possible amplitude response for a given number 
of circuit elements. The elliptic transfer function has a Chebyshev response in both the passband and the 
stopband but a poorer phase response and transient response than any of the other classical transfer func-
tions.  Also known as a Cauer transfer function.

Group Delay:
Group Delay is the time delay within the passband of a filter and is the derivative of the phase response 
with respect to frequency, in radians. Typically the group delay deviation is specified as a peak to peak 
maximum allowable in the passband.  It is of interest since it can limit the minimum symbol width of a 
digital signal for a given BER (Bit Error Rate).  Figure 6 indicates a typical family of curves for  group 
delay as a function of N (number of filter sections) normalized to the 3 dB bandwidth.

Insertion Loss:
The insertion loss of a filter is the additional loss between the source and the load caused by the insertion of 
the filter compared to its absence.  Insertion loss is equal to the sum of the dissipation loss and the reflection 
(return) loss. 

Linear Phase Filter:
Since phase is the time integral of frequency, a filter with a linear phase as a function of passband frequency 
will exhibit a constant time delay in its  passband (see Group Delay).

Passband Ripple:
In a band pass filter this refers to the wave-like variation in attenuation in the passband of the filter due to 
load mismatch (VSWR).  Classic transfer functions such as Butterworth (Max Flat), Gaussian and Bes-
sel have no ripple while Chebychev and Elliptic transfer functions are characterized by equal ripple in the 
passband.

P1
P2
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Phase Shift:
The changing of the phase of a signal as it passes through a filters.  A delay in time of the signal is referred to 
as phase lag.  In normal networks, phase lag increases with frequency, producing a positive envelope delay.

Q or Quality Factor:
A figure of merit of a capacitor or inductor.  The ratio of its reactance (imaginary impedance) to its equivalent 
series resistance (real impedance).  In bandpass filters, “loaded Q” is a term used to define the ratio of the cen-
ter frequency, Fc to the 3 dB bandwidth.  It’s reciprocal (in percent) is the percent bandwidth of the filter.

   LOADED Q = Center Frequency (Fc)
         3 dB Bandwidth

Relative Attenuation:
Attenuation measured with the point of minimum attenuation in the filter as the zero dB reference point.  See 
Figure 1.

Return Loss (VSWR):
VSWR is the maximum to minimum value of the standing wave ratio in a circuit due to the mismatch of the 
source and load.  Ideally, conjugate match will produce VSWR of 1.  Return loss is related to VSWR as fol-
lows   

RL = 20 Log (VSWR +1)  
                     (VSWR –1)

Thus, a 14 dB return loss corresponds to a VSWR of about 1.5:1.

RippleInsertion Loss

0 dB Absolute
Attentuation Reference

0.5 dB Relative BW

1.0 dB Relative BW

3.0 dB Relative BW

{ }

0 dB Relative
Attentuation Reference

FIGURE 1
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BANDPASS FILTER CURVES

The following curves provide approximate relationships between center frequency insertion loss and 3 dB 
bandwidth and number of section as independent variables.

While these well-known approximation curves apply to all standard bandpass filters, it is advisable that spe-
cific requirements be discussed with an MFC applications engineer.

FIGURE 2
0.5 dB Relative Bandwidth

FIGURE 3
1.0 dB Relative Bandwidth

FIGURE 4
5˚ dB Relative Bandwidth

FIGURE 5
1.5/1 VSWR Bandwidth




