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Innovative Solutions
from Components to
Complex Assemblies
Understanding how and where potential EMI problems exist in
an electronic system can be a daunting challenge. Uncovering
the best way to address both conducted and radiated EMI by
understanding all the mechanical, electrical and environmental
concerns of your system can reduce costs and keep a project
on budget and schedule. Our extensive library of standard
components, which we frequently develop into custom
assemblies, offers you a more complete, high
performance solution… saving you time and money.

Industry’s Broadest Line
of Standard Products
We offer the flexibility to filter EMI at the power source, at the I/O
connection, in a barrier wall or on the PCB. Our industry-leading
line including inductors, glass and resin sealed filters, SMT filters,
filter plates, filtered connectors, power entry and power line
filters, and military/aerospace multisection filters, gives you
a wide range of size, performance and packaging options,
most available RoHS compliant. In addition, we’ve got over
800 standard MIL QPL products and DSCC part numbers.

Custom
Application-Specific
Solutions
This phrase serves as an excellent summary of what
we produce for our customers, as well as defines what
distinguishes our company from others in the electronics
market. Rarely does a 100% off-the-shelf component completely
satisfy the mechanical, electrical, and/or power requirements
and constraints of a sophisticated OEM design. Whether modifying
an existing component, working from a ”clean sheet“ approach,
or integrating various technologies into a subassembly or
system, the result will be a tailored Spectrum design for your
exact application parameters, one that pushes the envelope
of product performance.

As the world leader in EMI products and a market leader
in microwave, power and sensor products, our customers rely
on us to create and provide optimized solutions that improve
their competitive advantage.
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Spectrum Advanced Specialty Products was founded in 1968
as Spectrum Control, the leading designer and manufacturer
of custom application-specific solutions to suppress or
eliminate Electromagnetic Interference (EMI). Now we’ve
got a new name and many new products to help address
the mechanical, electrical and/or power requirements of your
next design. In addition to having the industry’s most complete
line of coaxial EMI components, power surface mount filters,
filtered connectors, filtered arrays, power filters and EMC
testing services, Spectrum also offers it’s recently expanded
lines of advanced ceramics, film modules, filtered and
unfiltered interconnects and antenna assemblies.
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Coaxial Filters
& Interconnects
• Resin and hermetically sealed filters
• Motor-line feed-through filters (MLFT)
• High current/high voltage filters
• Miniature hermetically sealed and

surface mount filters
• Filter plates and terminal blocks
• D-sub and combo filtered connectors
• Ribbon and datacomm connectors
• USB filtered and ESD protected connectors

Power Filters
& Film Modules
• Commercial power filters
• Military/aerospace power filters
• Power entry modules
• Film feed-through filters
• Film modules

Antenna & Assemblies
• Patch antennas
• Microstrip antennas
• Slot antennas
• Arrays and assemblies
• RFID antennas

Advanced Ceramics
• Structural ceramics
• Capacitor arrays
• SMPS modular capacitors
• Planar capacitors
• Discoidal and tubular capacitors
• Thick/thin film

Specialty
Connectors
& Harnessing
• Circular connectors
• Audio connectors
• Glass sealed connectors
• Value-added terminations,

cables and harnesses



Low Cost
Manufacturing Centers
ISO9001:2000 certified Spectrum Advanced Specialty Products
adheres to world class manufacturing techniques ensuring
each customer receives the Six Sigma reliability they demand. In
response to the realities of the marketplace, we have established
low cost manufacturing facilities in China and Mexico. These new
plants complement our North American production capacity
and flexible manufacturing systems, allowing us to ramp-up
production to meet fast-track delivery requirements.

Global Reach
Today, more than ever, it is imperative suppliers be prepared to
support their customers around the world. Spectrum Advanced
Specialty Products has created a network of sales and design
centers, manufacturing plants and distribution facilities to support
the world’s major markets. From field sales specialists to engineering
and manufacturing to logistics, we have moved our key program
development personnel closer to our customers regardless of
their location. We are committed to being a player in the global
economy and ideal partner for our worldwide OEM customers.

Vertical
Integration
Our business teams coordinate and share extensive
in-house resources to support many of the problem-
solving designs and value-added programs we create.
Internal capabilities range from formulating and
producing the ceramics used in many of our products
to complete metal fabrication, which facilitates the
mechanical/packaging requirements of our customers’
designs. Specific technologies are sourced from
multiple locations using expertise found throughout
our organization, often crossing business segments to
find the ideal production method, including use of our
MIL-STD-790 and TS16949 certified factories.

�
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An Engineering
& Technology Leader
The heritage of our company, dating to its founding in 1968,
is as an engineering driven, solutions provider. Through the
years of expansion and acquisition, this basic premise
remains a constant and driving force. Our teams of experienced
application engineers use sophisticated simulation software
to replicate real-world environments. Once product designs
are complete, we conduct exhaustive in-house testing and
verification to ensure function and compliance. Spectrum
Advanced Specialty Products maintains a leadership position
in many industries by applying the latest technology to design
performance-enhancing products and systems.

R & D Commitment...
Creating the
Next Generation
The surest way to guarantee organic new product
development is through investment in research
personnel and equipment. Spectrum Advanced
Specialty Products consistently commits the resources
necessary to fund the innovation and creativity
leading to technological advancements. We
constantly are looking for ways to improve existing
designs, as well as find entirely new approaches
yielding unforeseen benefits. All of our business units
have made significant new product introductions
in recent years.

�
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Defense
• Specialty Connectors

• QPL’d Coaxial Filters

• Military Custom Power Filters

• Antenna Assemblies

• Advanced Ceramics

Communications
• Coaxial Interconnects

• Commercial Custom Power Filters

• Surface Mount Filters

• Antennas

Avionics
• Specialty Connectors

• Coaxial Filters and Interconnects

• Film Modules

• Custom Power Filters
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Alternate Energy
• Film Modules

• Specialty Ceramics

Medical
• Coaxial Filters and Interconnects

• Antenna Assemblies

• Advanced Ceramics

• Power Filters

Industrial
• Advanced Ceramics

• Coaxial Filters and Interconnects

• Film Modules

• Specialty Connectors and Harnessing



Spectrum Advanced Specialty Products has
the EMC expertise and in-house filter solutions
you need to meet worldwide EMC standards.

Our EMC testing services offer you a flexible
resource to assist in product development
by identifying and correcting EMI susceptibility
and/or emission problems. Spectrum has a
fully equipped EMC testing laboratory and an
experienced engineering staff ready to solve
demanding EMC challenges. For a modest daily
fee, we can test your equipment, determine state
of compliance, and work with you in developing
a viable solution. It is not uncommon for clients
to leave our lab with a prototype in hand.

EMC Lab Highlights
• NARTE certified staff
• Semi-anechoic chamber
• Computer controlled instrumentation
• Graphical data presentation in multiple formats
• Fiber optic video monitoring system

Testing Capabilities
MILITARY

MIL-STD-461 A/B/C/D/E

MIL-STD-1399

AUTOMOTIVE

CISPR 25 Test Methods

COMMERCIAL

FCC-Part 15

RTCA/DO-160 A/B/C/D

GR-1089-CORE

INTERNATIONAL

EN55011/CISPR 11

EN55014/CISPR 14

EN55022/CISPR 22

EN61000-4-2 Electrostatic Discharge

EN61000-4-3 Radiated RF Immunity

EN61000-4-4 Electrical Fast Transient

EN61000-4-5 Surge

EN61000-4-6 Conducted RF Immunity

EMI Testing
Services

8



Inspection Class
B
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Reliability Levels
Class B
Class B is outlined in MIL-PRF-28861 and is prescribed
for most military/aerospace requirements.
It is more stringent than MIL-PRF-15733, requiring
100% screening that includes thermal shock,
voltage conditioning and x-ray.
Periodic Group B testing is performed on units
selected at random from production lots.

“R” level testing
“R” level screening is performed by Spectrum Advanced
Specialty Products’ Hi-Rel Laboratory as detailed below.
Customers requiring special tests may order to their own
specifications or simply order to level R and then note
additions or deviations.

“R” level test sequence
(100% testing unless otherwise specified)

• Thermal Shock: 5 cycles from -55°C to +125°C in
accordance with MIL-STD-202, Method 107D,
Condition A.

• Burn-in: 100 hours at 1.4x rated DC voltage, 125°C.

• Seal Test: MIL-STD-202, Method 112, Test Condition A.
Hermetic sealed parts only.

• Capacitance and Dissipation Factor: MIL-STD-202,
Method 305, frequency 1kHz.

• Dielectric Withstanding Voltage: 2.5 times the rated DC
voltage for 5 ±1 second at 25°C, with 50 mA maximum
charging current.

• Insulation Resistance: MIL-STD-202, Method 302, 125°C at
rated DC voltage and room temperature (25°C). The 125°C
requirement shall be 10% of the specified catalog IR at 25°C.

• DC Resistance: MIL-STD-202, Method 303.

• Insertion Loss Test: Sample per MIL-PRF-15733.
At full rated load in accordance with MIL-STD-220.
The minimum insertion loss shall be defined in the
filter catalog.

• Visual and Mechanical: in accordance with MIL-PRF-15733.

• Marking: All filters which have successfully completed the
test sequence shall be marked with an “R” in the second
part of the number. For example, a standard SCI-2130-004
becomes SCI-R2130-004 and 9051-100-0000 becomes
9051-R100-0000, and 51-719-011 becomes 51-R719-011
after completion of the Hi-Rel Level “R” Test Sequence.

EMI/RFI Filter
and Capacitor
Performance
Testing

Class B MIL-PRF-28861 Test Sequence Summary

Group I

AC voltage drop (when applicable)

Voltage and temperature limits of capacitance

Insertion loss (at temperature)

Barometric pressure (reduced)

Temperature rise

Current overload

Terminal strength

Thermal shock and immersion

Group II

Subgroup 1

Life

Subgroup 2

Resistance to soldering heat

Salt spray (corrosion)

Radiographic inspection

Subgroup 3

Resistance to solvents

Group III

Shock (specified pulse)

Vibration (high frequency)

Moisture resistance

Seal (when applicable)

Radiographic inspection

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X



we offer performance and
cost alternatives to meet
varied voltage, capacitance,
packaging and budgetary
requirements

� Miniature discoidals down to .080" OD
� Arrays
� Custom style capability
� High voltage designs available
� High temperature designs available
� Square tubes for surface mount applications
� Lapped feed-through capacitors

Advanced Ceramics

SMPS (Switch Mode Power Supply)
Capacitors deliver lower equivalent
series resistance, lower equivalent series
inductance, lower ripple voltage and less
self-heating when compared to other
capacitive elements… 14

Tubular Pi Capacitors have similar
characteristics to feed-through capacitors
in addition to a narrower transition between
the pass and stop bands, effectively
stopping high frequency interference
without affecting desired frequencies
and providing filtering of noise
content close to signal content … 13

Discoidal Feed-Through Capacitors
are ideal for by-pass and filtering
applications with a low inductance
construction suited for high frequency
applications. Their low profile and
rugged design is an excellent
alternative to ceramic tubes… 11

Tubular Feed-Through Capacitors
are small, lightweight with high dielectric
strength and are impervious to moisture and
contamination. Feed-through capacitors have
a uniform insertion loss over a broad spectrum
range and are ideal for multi-pin connector
applications… 12

Structural Ceramics include pressed,
extrusion and tape casting types that
can be produced in complex geometries.
These ceramics deliver high wear,
corrosion resistance, temperature stability,
and superior thermal shock resistance… 16

Think/Thin Film Circuits can be built to
print or custom designs are available in
a variety of substrates to meet many RF
applications. Ideal for microwave hybrid
applications, Spectrum’s thick/thin film
circuits can be designed to include resistive,
capacitive and conductive elements … 16

Planar Capacitors offer a faster assembly
time compared to stand-alone chips, discoidal
or tubular capacitors. They also have a low
profile and are capable of meeting various
geometric and electrical configurations, making
Spectrum’s planar capacitors the new standard
in EMI suppression applications… 15

Spectrum Advanced
Specialty Products’Expertise
Inside every EMI filter is a ceramic feed-
through capacitor. We have engineered
a line of ceramic capacitors designed to
provide solutions to a wide range of filtering
applications. Our ceramic capacitors are
ideal for EMI/RFI suppression filters,
medical implantable devices, commercial
and military applications, power supplies
and converters.

Custom Ceramic
Capacitors
We offer many variations of discoidal,
tubular and array capacitors to fit your
custom application:
� Various OD, ID, thickness and length

configurations
� Pressed discoidals with surface

printed terminals
� Multihole discoidal designs

For complete specs and drawings, visit www.SpecEMC.com/ceramics10



For complete specs and drawings, visit www.SpecEMC.com/discoidal

Discoidal
Capacitors

Ceramic discoidal feed-through capacitors are the
building blocks of the EMI filter industry. Spectrum
Advanced Specialty Products discoidal capacitors
provide great versatility in meeting varied voltage,
capacitance and dimensional requirements. Our nonpolar,
multilayer capacitors are small, reliable and high in
dielectric strength. Operational temperatures of –55°C
to +125°C are achieved with no voltage de-rating.

The versatile nature of our discoidals makes them
ideally suited for by-pass and filtering applications. Due to
their low inductance construction, these capacitors perform
extremely well in high frequency applications. The circular
geometry of a discoidal feed-through capacitor offers many
paths to ground, resulting in lower impedance and better
filtering performance.

The low profile and rugged design of our discoidal
capacitors offer an excellent alternative to ceramic tubes.

Features
� NPO, X7R and Z5U ceramics

� Excellent high frequency performance

� Low profile design

� Rugged construction

� Low impedance, many paths to ground

� Low inductance, nonpolar

� AC applications up to 240V

� DC applications up to 500V

� -55°C to +125°C operation
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340 055 A X 145 P 6 B 0

Outer
Diameter

Example:

0.340" = 340

Discoidal Part Numbering System
Example: 340055AX145P6B0
The part number shown represents a discoidal with
an O.D. of 0.340" and I.D. of 0.055", with a voltage rating
of 50 VDC. The ceramic type will be X7R, capacitance
value is 1,400,000 pF with a tolerance of +100, -0%.
The termination will be silver and the parts will receive
bulk packaging.

Inner
Diameter

Example:

0.055" = 055

Voltage
Rating

A: 50 VDC

B: 100 VDC

C: 200 VDC

E: 500 VDC

EIA Cap
Code

Example:

1,400,000 pF
= 145

Termination

6: Silver

Packaging

B: Bulk

Special
Requirements

0: None

D: Class B

G: Custom

Ceramic
Code

N: NP0

X: X7R

Z: Z5U

EIA Cap
Tolerance

K: ±10%

M: ±20%

P: +100 -0%

Z: +80 -20%

Multilayer Discoidal

Dielectric
thickness

Overlap
area

I.D.

Electrodes

Ceramic
dielectric

O.D.
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Tubular Feed-Through
(FT) and Pi Capacitors

For complete specs and drawings, visit www.SpecEMC.com/tubular

Spectrum Advanced Specialty Products manufactures a
wide variety of tubular feed-through (FT) and Pi (π) ceramic
capacitors, which are small in size, lightweight, nonpolar
and offer high dielectric strength. Operating temperatures
of –55°C to +125°C are achieved with no voltage de-rating.
All capacitors are fired to produce true monolithic structures,
which are impervious to moisture and contamination.
Outer terminations feature a nickel barrier and a final
metal layer, typically silver.

Features
� Provide filtering of noise content close to signal content

� Low cost solution for general purpose filtering

� Ideal for multipin connector applications

� High ratio of capacitance to volume

� Low inductance, nonpolar

� Impervious to moisture and contamination

� -55°C to +125°C operation

Tubular FT Capacitors
Feed-through tubular capacitors are ideally suited for

by-pass and filtering applications. Due to the cylindrical
design, the capacitors will have uniform insertion loss
over a broad frequency range. This structure yields
a low inductance when compared to conventional
wound capacitors.

Solid FT capacitors have no internal electrodes
and find their primary usage in low cost applications.
Multilayered FT capacitors have a higher capacitance
to volume ratio and are ideally suited for greater filtering
at lower frequencies. Multilayered FT capacitors are also
designed for applications where source impedances are
high and sharp attenuation rise is critical.

C

Feed-Through Circuit

C-termination

Insulation

Ground (common)

C-termination

Ground (common)

Insulation

C-end termination

Solid

Multi Layered
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Tubular Feed-Through
(FT) and Pi Capacitors

Tubular Pi Capacitors
Compared to feed-through tubular capacitors, Pi tubular
capacitors have a much narrower transition between
the pass and stop bands. Pi capacitors are effective in
stopping high frequency interference without affecting
necessary frequencies immediately below the stop band.

Similar to feed-through tubular capacitors, Pi tubular
capacitors can be designed with a solid or multilayered
configuration. Solid Pi tubular capacitors are more cost
effective, but limited in capacitance values. Multilayered
Pi tubular capacitors can cover a wider range of capacitance,
while still maintaining the mechanical strength of a solid Pi
tubular capacitor in a similar case size.
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Ground "G"

Electrode "E1"

Electrode "E2"

Ground "G"

Electrode "E1"

Electrode "E2"

Buried electrode tube

Pi Construction

C1 C2

Pi Circuit

C1 + C2 = CTotal
Inductive element not included.

I 81 50 173 X7R 471 M

Tubular Part Numbering System
Example: I8150173X7R471M
The part number shown represents a Pi tubular capacitor
with an O.D. of 0.081" and I.D. of 0.050", with a voltage of
200 VDC. The ceramic type will be X7R, capacitance value
is 470 pF with a tolerance of ±20%. The termination will be
silver and the parts will receive bulk packaging.

Outer
Diameter

Example:

0.081" = 81

Voltage
Rating

A: FT, 50 VDC

C: FT, 100 VDC

E: FT, 200 VDC

G: Pi, 50 VDC

H: Pi, 100 VDC

I: Pi, 200 VDC

Inner
Diameter

Example:

0.050" = 50

Length

Example:

0.173" = 173

Ceramic
Code

NP0

X7R

Y5V

EIA Cap Code

Example:

470 pF = 471

EIA Cap
Tolerance

M: ±20%

N: ±30%

P: +100 -0%

Z: +80 -20%

Typical Insertion Loss - Pi Capacitors

For complete specs and drawings, visit www.SpecEMC.com/tubular 13
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