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WEMS Electronics

Company Overview

Established in 1959, WEMS Electronics is a full service turn-
key Veteran-Owned Small Business (VOSB) with an extensive
AS9100C / ISO-9001 registered complex specializing in state-
of-the-art EMI custom filters, engineering and manufactur-
ing services. We are one of the few companies that offer a
completely integrated approach to the design and fabrication
of precision electronic components, assemblies and subsys-
tems. In addition, our EMI/RFI filter division manufactures high
reliability multi-circuit & discreet feed-through (F/T) input, out-
put, power and signal line filters for military, aerospace, space,
and commercial applications.

Our EMI filter division specializes in engineering services
and includes:

e EMI Filter Design

e EMI Filter Circuit Analysis

e EMI Filter & Power Magnetics Design

* Magnetics Analysis

e EMI Filter Circuit Lay-Out and Packaging

e EMI Filter Source / Specification Control Drawings
e Acceptance Test Procedures

e Qualification Test Procedures

e Base Line Documentation

For practical reasons, it is impossible to include in our capability
brochures all the designs we have created. However, WEMS
specializes in developing unique filters, electronic assemblies &
systems for nonstandard applications. We are ready to solve
your most challenging requirements and would welcome any
opportunity to demonstrate our expertise on your new & up-
grade program requirements.

WEMS is committed to providing a wide range of state-of-the-
art engineering and innovative manufacturing services and high
quality products delivered on time with superior value while
always conducting our business in a responsible and ethical
manner. We pledge to our customers and to each other that
we will continually improve our level of customer satisfaction
through our commitment to excellence.
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Why do you need an EMI Filter?

Electromagnetic compatibility (EMC) engineers use the con-
cept of “noise” to describe the unwanted signals that degrade
the performance of electronic equipment. In avionic applica-
tions, both external and internal sources of EMI noise can jam
sensitive navigation and tactical equipment, possibly even
disrupting control of the aircraft. An aircraft carrier's massive
electronics bay might cause interference that scuttles a take-
off or landing. EMI affecting satellite transmissions can cause
communication failures on the battleground. For these rea-
sons, EMI is considered a serious problem, and numerous
technologies and techniques have been developed to insure
electromagnetic compatibility (EMC) in data transmission sys-
tems—from shipboard to undersea, from avionics to space,
from aircraft carriers to micro unmanned aerial vehicles.

Sources of EMI

Sources of EMI “noise” can be grouped into three categories:
1) Intrinsic noise that arises from random fluctuations within
physical systems, such as thermal and shot noise, 2) Man-
made noise from motors, switches, power supplies, digital
electronics and radio transmitters, and 3) Noise from natural
disturbances such as electro-static discharge (ESD), lightning
and sunspots.

Intrinsic

Intrinsic noise sources can be very subtle and often go unrec-
ognized. All electrical systems are potential sources of intrin-
sic noise, including such common devices as portable radios,
MP3 players, cell phones and so on. These devices can cause
interference simply by being on. This is because electrons
within a conducting media or a semiconductor device create
current flow when excited by external voltages. When the ex-
ternally applied voltage stops, electrons continue to move, ran-
domly interacting with other electrons and with the surround-
ing material. This random electron motion can create noise in
conducting media even without current flow.

Man-made

To protect avionics systems from man-made noise, intentional
radio frequency (RF) emitters like cell phones, Bluetooth ac-
cessories, CB radios, remote-controlled toys, and walkie-talk-
ies are banned outright on commercial airline flights. Laptops,

hand held scanners and game players, while not intentional
emitters, can produce signals in the 1 MHz range that can af-
fect performance of avionic equipment. Navigation cabling and
other critical wiring runs along the fuselage with passengers
sitting just a few feet away. Since the thin sheet of dielectric
material that forms the interior of the passenger compart-
ment— typically fiberglass—offers no shielding whatsoever;
and since commercial passenger jets contain up to 150 miles
of electrical wiring that can behave like a giant antenna, it is
extremely important for passengers to heed regulations on the
use of potentially disruptive electronic equipment.

Obviously, these internal sources of EMI are quite danger-
ous to aircraft because they are so close to the systems they
might affect. But external sources, such as radio and radar
transmitters on the ground, or radar from a passing military
plane, cockpit avionics are susceptible to multiple sources of
EMI including man-made interference from iPhones® and other
PEDs can be even more disruptive due to the high power and
frequency of such equipment. As if the many external and in-
ternal sources of EMI were not enough of a concern, the alu-
minum airframe itself, in certain circumstances, can act as a
resonant cavity in the 1 to 10 MHz range. Behaving much like
a satellite dish, the airframe can compound the effects of both
internal and external EMI by concentrating man made and nat-
urally-occurring transient signals and broadcasting the interfer-
ence into nearby equipment. A recently released report from
a major aircraft manufacturer illustrates the ongoing concern
with passenger-carried portable electronic devices (PED). The
number of these devices on commercial airplanes has mush-
roomed, particularly with the advents of new classes of laptop
devices such as the Apple iPad. The use of PEDs produces
uncontrolled electromagnetic emissions that have the potential
to interfere with avionic systems. While aircraft avionics gear
is tested and qualified to rigorous electromagnetic standards
PEDs are not subjected to even a fraction of the same testing
and qualification regimens for electromagnetic compatibility.
As system speeds have increased, the voltage levels of data
signals have necessarily decreased, making them much more
susceptible to performance degradation by unwanted elec-
tronic noise — particularly the combined noise of large numbers
of PED’s operating within a single aircraft.

WEMS Electronics, Inc. | Phone: (310) 644-0251 | Fax: (310) 644-6957 | www.wems.com 1



EMI Filter Connectors and Inserts

The frequency bands used by avionic systems span the
electromagnetic spectrum from a few kilohertz to several
gigahertz. At the low end, Omega Navigation, which is used to
fix aircraft position within a network of ground based transmit-
ters, operates in the frequency range of 10 to 14 KHz. VHF
Omnidirectional Range Finders (VOR) are radio beacons used
in point to point navigation. They operate from 108 to 118 MHz.
Glideslope Systems used during landings operate in the 328 to
335 MHz range. Distance-Measuring Equipment (DME), which
gauges the space between the aircraft and ground-based
transponders operate at just over 1 GHz. Also in the spectrum
above 1 GHz are global positioning, collision avoidance, and
cockpit weather radar systems. Personal Electronic Devices
(PEDs) operate at frequencies from 10 to 15 KHz for AM radios
and up to 400 MHz for laptop computers. When the higher
harmonics of these signals are taken into account, the emitted
frequencies cover almost the entire range of navigation and
communication frequencies used on the aircraft, and PEDs,
are just a single class of EMI emitters. When the full spectrum
of other radiated and conducted EMI emitters are taken into
account, it becomes clear that the entire system of electronic
equipment aboard commercial and military aircraft are at risk
to EMI.

Naturally

Naturally occurring noise sources such as ESD, lightning or
other energy surges also present significant life safety and
equipment damage potential. A poorly grounded device can
transmit dangerous energy from a transient surge to a tech-
nician, user or any other passerby. Sensitive semiconductors
and other components can be damaged or destroyed. Solu-
tions to naturally occurring noise include:

e Eliminate static buildup at the source

e |nsulate the device properly

e Provide an alternative path for the discharge or surge to
bypass the circuit

e Use of EMI Filters with Transient Suppression

In conclusion, it is becoming more and more apparent that
EMI/EMC is a growing concern for both the military and com-
mercial industries for all forms of electronic equipment. In re-
sponse to the increasing demand for low-cost and effective
EMI/EMC solutions, WEMS Electronics is here to solve your
most challenging requirements and would welcome any op-
portunity to demonstrate our expertise on your new & upgrade
program requirements.

Why use a Filter Connector or Insert?

Filters can be a planned addition to an electronic subsystem
or, as frequently occurs, added after a problem has been
discovered.

e Easiest and most cost effective permanent EMI/EMP
solution — eliminate conducted EMI before it passes into
the box

e Helps reduce volume inside the unit as well as conserve
circuit board space

e Moves filtering away from sensitive board electronics

e Can easily replace existing non-filtered connectors in
existing systems

e Mates with standard Mil-Spec connectors: MIL-DTL-38999,
MIL-DTL-26482, MIL-DTL-83723, MIL-DTL-26500,
AS50151, MIL-DTL-24308, MIL-DTL-83513, etc.

e Meets military standards and aerospace environmental
requirements: EIA-364, MIL-STD-810, MIL-STD-461,
DO-160, etc.
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Types of Filtered Connectors and Their Performance

80
VJ_ Capacitance Filter
70 Options Performance
dB / C CLLC Chip Capacitor 3 pF — 47,000 pF+ >40 dB
60 / — Discoidal Capacitor (C) 470 pF — 40,000 pF+ 50 — 60 dB
a 50 Planar Array (CL & LC) 100 pF — 1 uF+ 50 — 60 dB
3 / i Pi with Planar Arrays 100 pF — 1 uF+ 70+ dB
g 40 Pi Tubes 47 pF — 12,000 pF 70+ dB
=
o 30 A\
7]
£, \ c cL LC Pi
3 ~ o] L | o T | T
1 I 1 1
0
10khz 100khz 1mhz 10mhz 100mhz 1ghz
Frequency
Chip Capacitor Filter Performance Chip Cap Assembly
45 1000pF Grounding Attachment Egrsg:éﬁ gmp Cap
Gasket
40 VANVAV. AL Shell Oven Cured
27 WAV A e
35 -—
a8 /7 AN
30 -
[} / / /700 F o\
8 25 7 ° L} Contact t Potting Seal
- / / / / Interfacial Seal Flexible Substrate
S 20 / / / / \\ —_— Hard Faced Insert
g 10 / /
A / // / / Pi Tube Assembly
/ / Gasket Hard Faced Insert
5 —— o —— Shell Oven Cured
T — | Epoxy
o -
10khz 100khz 1mhz 10mhz 100mhz 1ghz
Frequency
Filter Contact
Pi Filter Construction with Planar Array Pi Type Planar Array Assembly Assembly L Interfacial serzlund Plate
Insulators . .
. . Grounding Ring
Shell T—J_I Grounding Ring J Pi Tube Contact Assembly
/ Ground Electrode Internal Margin
T External Margin —l Ferrite Inductor
Solder Washer_/ AN Hot Electrode = =‘—i

L Epoxy

(o
Wi
Contact
Interfacial Seal Capacitors

Inductors
Solder

or Spring Clip

Ferrite Inductor
Ground Electrode erite Inducto

zhﬂ:a
Solder Joint —/ t\:((:'_ x

Solder Joint
Hot External Margin

Ceramic Capacitor Electrodes

Chip Capacitor Filtering

® 40+ dB Insertion Loss

e Quick Turn

e Lowest Cost Option

e Limited High Frequency Performance

Termination Options:
e Solder Cup

e PC Tail

e Wired terminations

C, C-L or L-C Filtering

e Built with Chip Caps, Discoidals, Planars
or C Tubes

e 45 - 60 dB Insertion Loss

e Good Broad Spectrum Filter Performance

Other Options:

Pi Filtering

e Built with Pi Tubes, Discoidal or Planar Arrays
e Provides C-L-C Component Configuration

¢ Highest Performance: 70+ dB Insertion Loss
e \ery Good High Frequency Performance

e Custom versions available including the ability to define the Filtering on a Pin by Pin basis to help
eliminate as much noise as possible from your system

e Combination of filtering and transient suppression components available

e Custom applications and Filter Modules available to meet your special requirements
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Filtered MIL-DTL-38999 Connector Part Number Builder

WC7F1_5-_5PSNCB5-473
WEMS EIectronich
MIL-DTL-38999 TYPE CAPACITANCE (3 DIGIT)
SERIES| A EXAMPLES:
SERIES Il B 221 220 pF
SERIES IIl C 682 6,800 pF
MOUNTING STYLE 473 47,000 pF
WALL MOUNT 0 VOLTAGE RATING (STEADY STATE)
BOX MOUNT 1 o 50VvDC

JAM NUT 4 1 100VDC

SOLDER MOUNT 5 2 200VDC

PLUG 6 3 300VDC

WELD MOUNT 7 4 400VDC

FINISH 5 500VDC

ELECTROLESS NICKEL F for values over 500, consult factory
OD CAD W FILTER LOCATION
other finishes available, consult factory S SHELL EXTENSION (AS REQUIRED)
SHELL SIZE AND INSERT ARRANGEMENT (PER MIL-STD-1560) B BACKSHELL COMPATIBLE
example: FILTER TYPE
15-35 C CHIP CAPACITOR
CONTACT GENDER D DISCOIDAL / TUBULAR CAPACITOR

MALE PINS P P PIFILTER
FEMALE SOCKETS S
CONTACT TERMINATION
PCTAIL P
SOLDER CUP S
WIRE TERMINATION W
CONNECTOR POLARIZATION
N,A,B,CD,E

Filtered MIL-DTL-26482 Connector Part Number Builder

WD 4W10-98PSNCBS5-473

WEMS Electronics
MIL-DTL-26482 TYPE CAPACITANCE (3 DIGIT)
SERIES| D EXAMPLES:
SERIES Il E 221 220 pF
MOUNTING STYLE 682 6,800 pF
WALL MOUNT 0 473 47,000 pF
BOX MOUNT 1 VOLTAGE RATING (STEADY STATE)
JAM NUT 4 0 50VDC
SOLDER MOUNT 5 1 100VDC
PLUG 6 2 200VDC
PLUG, RFI 7 3 300VDC
NARROW FLANGE MOUNT 8 4 400VDC
WIDE FLANGE MOUNT 9 5 500VDC
FINISH for values over 500, consult factory
ELECTROLESS NICKEL F FILTER LOCATION
OD CAD W S SHELL EXTENSION (AS REQUIRED)
other finishes available, consult factory B BACKSHELL COMPATIBLE
SHELL SIZE AND INSERT ARRANGEMENT (PER MIL-STD-1669) FILTER TYPE
example: C CHIP CAPACITOR
10-98 D DISCOIDAL / TUBULAR CAPACITOR
CONTACT GENDER P PIFILTER
MALE PINS P
FEMALE SOCKETS S
CONTACT TERMINATION
PCTAIL P
SOLDER CUP S
WIRE TERMINATION W
CONNECTOR POLARIZATION

N, W, X,Y,Z
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Filtered MIL-DTL-83723 Connector Part Number Builder

WFOW 14-07PSNCBS5-473

WEMS Electronics
MIL-DTL-83723 TYPE
SERIES Il THREADED F
SERIES Il BAYONET G
MOUNTING STYLE

SINGLE HOLE MOUNT
FLANGE MOUNT
SOLDER MOUNT
PLUG PUSH-PULL
PLUG
PLUG RFI
FINISH
ELECTROLESS NICKEL F
OD CAD W
other finishes available, consult factor

N O wuwuw e o

SHELL SIZE AND INSERT ARRANGEMENT (PER MIL-STD-1554)

EMI Filter Connectors and Inserts

CAPACITANCE (3 DIGIT)
EXAMPLES:

221 220 pF

682 6,800 pF

473 47,000 pF

VOLTAGE RATING (STEADY STATE)

0 50VDC

1 100VDC

2 200VDC

3 300VDC

4 400VDC

5 500 VDC

for values over 500, consult factory
FILTER LOCATION

example:
14-07
CONTACT GENDER

S SHELL EXTENSION (AS REQUIRED)
B BACKSHELL COMPATIBLE
FILTER TYPE

MALE PINS P
FEMALE SOCKETS S
CONTACT TERMINATION

PCTAIL P
SOLDER CUP S

WIRE TERMINATION W
CONNECTOR POLARIZATION

N, 6-9,Y

Filtered MIL-DTL-26500 Connector Part Number Builder

WH1A14-07PSNCBS5-473

WEMS Electronics
MIL-DTL-26500 TYPE
THREADED H
BAYONET J
MOUNTING STYLE

SINGLE HOLE MOUNT 0

FLANGE MOUNT 1

SOLDER MOUNT 5

PLUG 6

FINISH

ANODIC A

CONDUCTIVE C

other finishes available, consult factory

SHELL SIZE AND INSERT ARRANGEMENT (PER MIL-STD-1554)

C CHIP CAPACITOR
D DISCOIDAL / TUBULAR CAPACITOR
P PIFILTER

CAPACITANCE (3 DIGIT)
EXAMPLES:

221 220 pF

682 6,800 pF

473 47,000 pF

VOLTAGE RATING (STEADY STATE)

example:
14-07
CONTACT GENDER

0 50VDC

1 100VDC

2 200VDC

3 300VDC

4 400VDC

5 500 VDC

for values over 500, consult factory
FILTER LOCATION

MALE PINS P
FEMALE SOCKETS S
CONTACT TERMINATION

S SHELL EXTENSION (AS REQUIRED)
B BACKSHELL COMPATIBLE
FILTER TYPE

PCTAIL P

SOLDER CUP S

WIRE TERMINATION W
CONNECTOR POLARIZATION

N, 6-9,Y

C CHIP CAPACITOR
D DISCOIDAL / TUBULAR CAPACITOR
P PIFILTER
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Filtered AS50151 Connector Part Number Builder

WM1F14-03PSNCBS5-473

WEMS Electronics
AS50151 TYPE | CAPACITANCE (3 DIGIT)
SERIES | K EXAMPLES:
SERIESII L 221 220 pF
SERIES Il M 682 6,800 pF
MOUNTING STYLE 473 47,000 pF
WALL MOUNT 0 VOLTAGE RATING (STEADY STATE)
BOX MOUNT 1 0 50VDC
JAM NUT 4 1 100VDC
SOLDER MOUNT 5 2 200VDC
PLUG 6 3 300VDC
FINISH 4 400VDC
ELECTROLESS NICKEL F 5 500VDC
OD CAD W for values over 500, consult factory
other finishes available, consult factory FILTER LOCATION
SHELL SIZE AND INSERT ARRANGEMENT (PER MIL-STD-1651) S SHELL EXTENSION (AS REQUIRED)
example: B BACKSHELL COMPATIBLE
14-03 FILTER TYPE
CONTACT GENDER C CHIP CAPACITOR
MALE PINS P D DISCOIDAL / TUBULAR CAPACITOR
FEMALE SOCKETS S P PIFILTER
CONTACT TERMINATION
PCTAIL P
SOLDER CUP S
WIRE TERMINATION W
CONNECTOR POLARIZATION
W, X, Y, Z
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Filtered MIL-DTL-24308 Connector Part Number Builder

WNF1_EMPN-CGS-_7_
WEMS Electronich
MIL-DTL-24308 TYPE CAPACITANCE (3 DIGIT)
STANDARD TYPE| N EXAMPLES:
HIGH DENSITY TYPE Il P 221 220 pF
FINISH 682 6,800 pF
ELECTROLESS NICKEL F 473 47,000 pF
ODCAD W VOLTAGE RATING (STEADY STATE)
other finishes available, consult factory 0 50VDC
PIN COUNT 1 100VDC
STANDARD TYPE | 2 200VDC
09, 15, 25, 37, 50 3 300VDC
HIGH DENSITY TYPE Il 4 400VDC
15, 26, 44, 62, 78, 104 5 500 VDC
CONTACT GENDER for values over 500, consult factory
MALE PINS M COMPLIANCE
FEMALE SOCKETS F G STANDARD FILTER
MALE TO FEMALE ADAPTER MF R RoHS COMPLIANT
CONTACT TERMINATION FILTER TYPE
PCTAIL P C CHIP CAPACITOR
SOLDER CUP S D DISCOIDAL / TUBULAR CAPACITOR
WIRE TERMINATION W P PIFILTER
IDC CONNECTOR D
RIGHT ANGLE R
OPTIONAL HARDWARE

NO HARDWARE OR THREADED INSERT N
THREADED INSERT T
other options available, consult factory

WEMS Electronics, Inc. | Phone: (310) 644-0251 | Fax: (310) 644-6957 | www.wems.com 7



EMI Filter Connectors and Inserts

Filtered MIL-DTL-83513 Connector Part Number Builder

WRF15MPT-CGG5- 47

WEMS Electronics
MIL-DTL-83513 TYPE CAPACITANCE (3 DIGIT)
MICRO-D R EXAMPLES:
FINISH 221 220 pF
ELECTROLESS NICKEL F 682 6,800 pF
ODCAD W 473 47,000 pF
other finishes available, consult factory VOLTAGE RATING (STEADY STATE)
PIN COUNT 0 50VDC
9, 15, 21, 25, 31, 37, 51, 69, 100, 122 1 100VvDC
CONTACT GENDER 2 200VDC
MALE PINS M 3 300VDC
FEMALE SOCKETS F 4 400VDC
MALE TO FEMALE ADAPTER MF 5 500VDC
CONTACT TERMINATION for values over 500, consult factory
PCTAIL P COMPLIANCE
SOLDER CUP S G STANDARD FILTER
WIRE TERMINATION W R RoHS COMPLIANT
RIGHT ANGLE R FILTER TYPE
OPTIONAL HARDWARE C CHIP CAPACITOR
NO HARDWARE OR THREADED INSERT N D DISCOIDAL / TUBULAR CAPACITOR
JACKPOST P P PIFILTER

THREADED INSERT T
JACKPOT AND THREADED INSERT W
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Circular Filter Inserts

W38999R 15 -35G5-47

WEMS Electronics
CONNECTOR SERIES CAPACITANCE (3 DIGIT)
38999 EXAMPLES:
26482 221 220 pF
83723 682 6,800 pF
26500 473 47,000 pF
50151 VOLTAGE RATING (STEADY STATE)
other connector series available, consult factory 0 50VDC
CONNECTOR TYPE 1 100VDC
RECEPTACLE R 2 200VDC
PLUG P 3 300VDC
SHELL SIZE AND INSERT ARRANGEMENT 4 400VDC
example: 5 500VDC
15-35 for values over 500, consult factory
FILTER TYPE

G STANDARD FILTER with INSTALL GUIDE
R RoHS COMPLIANT FILTER WITH INSTALL GUIDE

D-Subminiature Filter Inserts

WN1565-473
WEMS Electronics
CONNECTOR SERIES CAPACITANCE (3 DIGIT)
STANDARD TYPEI N EXAMPLES:
HIGH DENSITY TYPE Il P 221 220 pF
PIN COUNT 682 6,800 pF
STANDARD TYPE | 473 47,000 pF
09, 15, 25, 37, 50 VOLTAGE RATING (STEADY STATE)
HIGH DENSITY TYPE Il 0 50VDC
15, 26, 44, 62, 78, 104 1 100VDC
2 200VDC
3 300VDC
4 400VDC
5 500VDC
for values over 500, consult factory
FILTER TYPE

G STANDARD FILTER with INSTALL GUIDE
R RoHS COMPLIANT FILTER WITH INSTALL GUIDE
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