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“Ensuring all material
types are happy
together is Job One
for every interconnect
engineer”
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“Understanding
electronic equipment
operating frequencies
and potential EMI/RFI
interference levels
are key prerequisites
to cable shield
material selection and
compatibility”
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Electromagnetic
compatibility in wire cabling
and flex circuits results
from appropriate material
selection, coverage, and
shielding performance

1 Legacy QQ-B-575 Shield Braid is suitable for
general-purpose aerospace applications and is
manufactured from copper wire, conductively
plated with tin, silver, or nickel. A high-strength
tin-plated copper-clad steel braid is available, well-
suited for H-field shielding. Stainless steel versions
provide improved corrosion resistance and high
temperature tolerance.

2 ArmorlLite™ is a weight-saving, flexible material
with virtually no “windowing”, that delivers superb
optical braid coverage —typically between 85 and
90%, shielding between 80 and 40 decibels in the
100Khz to 1Ghz range. ArmorlLite offers complete
compatibility with aerospace lightning strike
requirements as well as FAA abrasion and burn
resistance standards, and is temperature-tolerant
from -80° to 260°C.

3 Aluminum wrapping and braided shielding

are both used to effect a Faraday cage to enclose
interconnect wires and cables. Elimination of
apertures or gaps in shielding is critical, especially
for high-frequency (short wavelength) EMI. Foil
wrapping provides high-frequency protection with
100% optical coverage, while braided shielding
offers 90-95% optical coverage with greater
flexibility and ease-of-installation.



Signal integrity: from cable
and flex circuitry, continuing
through the connector
interface

1 The High-Speed Micro-D incorporates low-
attenuation contact spacing and separation
architecture ensuring protocol compatibility and
return loss performance. Contact size matched

to wire diameter, as well as ultra-low dielectric
insulators ensure matched impedance from wire to
contact to connector.

2 High speed, harsh environment El Ochito®
octaxial contacts are optimized for 10GbE,
SuperSpeed USB, and multi-gigabit shielded
pairs. As with the high-speed Micro-D and other
solutions, the use of different dielectric materials
for the connector insulators ensures protocol
compatibility for this broad range of high-speed
protocols.

3 Flex circuit assemblies are uniquely engineered
to ensure signal continuity from the I/O

interface to the board, including high-speed,
matched impedance signal management. This is
accomplished through precise circuit-to-circuit
spacing and direct, reduced-length terminations to
connectors.

ConnectorMan

“Qualified cable,
precise contact

and wire spacing,
termination, and
optimal connector
dielectric selection are
the keys to high-speed
protocol compatibility”

QwikConnect - April 2021
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El Ochito’ White

El Ochito’ Blue El Ochito’ Red

1000BASE-T, 1T0GBASE-T SuperSpeed USB HDMI, DisplayPort, SATA
El Ochito® White octaxial contacts Low-dielectric material. 90 ohms. E| Low-dielectric material. Up to 5 Gbps.
provide 10GbE in a single size #8 contact Ochito® Blue octaxial contacts provide 100 ohms. El Ochito® Red octaxial
i ed to two Quadrax) for an aerospace-grade solution for contacts provide an aerospace-gr
ed USB 3.0 solution for multi-gigabi
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Matching
Connector
Construction and
Wire Management
to System

NN LEVELS

ConnectorMan

“Interconnect

system design

for vibration and e i

shock should 2 < 1 ' 9
include attention ]

to both the mating

interface and

cable attachment /

routing.”
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Managing Power
Loads for High
Voltage and

High Amperage
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ConnectorMan

“Power distribution
current capacity
relies on power
management
techniques that
effectively manage
heat, partial
discharge, and
altitude.”




End user expectations are
reasonable: that connector
sealing technology actually
meet the requirements of
the application

1 SuperSeal™ is a Glenair series of field RJ45,
USB, and HDMI-compatible connectors with

IP67 open-face sealing for complete system
protection against water, sand and dust. Unlike
commercial-grade equivalents, SuperSeal does
not rely on commodity unsealed connector
inserts, and augments open-face sealing with rear
sealing grommets and potting to reliably prevent
moisture and fluid ingress into critical electronic
equipment.

2 Wire termination zone sealing is equally
important as interfacial sealing. The Glenair Series
806 Mil-Aero utilizes a “triple ripple” wire grommet
seal as well as a cork-and-bottle interfacial seal,
and an internal O-ring peripheral seal to ensure
robust environmental sealing, even during 75,000
ft. altitude immersion testing.

3 Managing leak paths in high-pressure
applications requires design disciplines with built-
in redundancy. SeaKing is a dry-mate connector
series fully tested to 15,000 PSI (open face and
mated), and equipped with integrated dual
O-ring seals, galling-resistant marine bronze
coupling nuts, corrosion-resistant stainless steel
shells, and high-pressure glass-to-metal seal
contact inserts.
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Optimizing
Material Selection

for
OPERATING LIS\ & 52V A 01 24

P/N 961-047 -
Single Wire

s ; .
y P/N 960-2371 -

Twisted, Shielded,
Jacketed Pair

ConnectorMan

“When you're hot,
you’re hot. And
interconnects
designed for such
environments

9 require both
innovation and
performance.”
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ConnectorMan

“Correct selection of
jacketing material is
a great opportunity
to improve
environmental
performance and
durability of mission-
critical cabling.”

Matching

Cable Jacketing
Selection to

CONDITIONS
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Designing
Qualification
Test Plans IAW

STANDARDS

ConnectorMan

“In this business,

it's critical to keep
every stakeholder
happy—including
and especially the
compliance agencies
that ensure product
quality, safety, and

performance.” w /
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Outlook
Multiplying by Zero

Here is some business wisdom that | freely borrow from the world of mathematics. |
think it is particularly applicable to this special issue of QwikConnect with its focus on
compatibility in interconnect system design. It has to do with what is described as
the“two different types of arithmetic” that are operative in our business life — additive
and multiplicative.

An “additive series” is like a high school student who is captain of the hockey team,
has a 4.5 GPA, and is also the student body president. Now when it comes to applying
to college, does it matter that he or she doesn't also play a musical instrument? The
obvious answer is no. A “zero” in Marching Band would not result in a zero overall
when it comes to counting up this student’s achievements in high school. This, in
other words is an additive series:

Star Athlete + Dean’s list + Class President = Welcome to Boston College.

Now let’s look at a “multiplicative series”, which by the way, is the type of arithmetic
we always encounter in business—and let me tell you, in a multiplicative series, do
zeros ever matter!

A good example is a night out at a restaurant. Let’s say a family stops at a new
restaurant and everybody enjoys the easy parking, the ambiance, the service and the
food. Until what? Until the meal is concluding and mom goes to use the ladies’room
and finds it is a total mess. In a world of Yelp and other forms of media, what do you
suppose this family’s review would read like? I'm guessing it would be something
along the lines of “good food and service but the restrooms were filthy." That then is
a multiplicative series:

Tasty Food x Good Service x Dirty Bathrooms = We ain’t coming back

In a multiplicative series, any factor that is a zero—no matter how long or robust the
rest of the chain is—turns the overall result to zero. The problem in business is that
folks mistakenly believe that the system they operate in is additive, not multiplicative
and as a result believe that “well, I'm doing great in these six things, it's not going to
kill us if we drop the ball on number seven.”

As is the case in an interconnect system design, even one flaw, one failing, such as a
mis-matched plating or an inadequate strain-relief, can turn the overall performance
of the cabling to a zero. Warren Buffett makes this same point in terms of money
management. He observes that it doesn’t matter if you've had 13 years of great
returns. If you overreach and have a single year where everything goes to zero, you've
turned 13 years of success into failure.

While it may be comforting to believe that the “critical path” systems in our lives are
“additive,” the stark reality is they are in fact mostly “multiplicative.’ The big takeaway
on this is to stay engaged, to follow up and follow through on all the work that
contributes to a successful outcome—no matter how tempting it is to believe that
“one mistake won't matter.” In business, like most things in life, nothing could be
further from the truth.
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