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The sky is the limit for Advanced Air Mobility (AAM)
projects, which are inspiring revolutionary innovations
in electric flight. However, as with electric and hybrid-
electric aircraft in general, electric-powered vertical
takeoff and landing (€VTOL) aircraft, rotorcraft,
commercial drones, and personal air vehicles (PAVS)
employ significant amounts of electrical power

to enable vehicle takeoff and maintain flight.

As a result, designers face many electrical interconnect
challenges when handling high voltages and high kW
peak output for electric propulsion motors, inverters,
controllers, batteries, infotainment, and sensors.

To deploy successful prototypes and products rapidly,
designers benefit by understanding these challenges
and how to “follow-the-wire” using TE technologies
and expertise to solve them.

PROVIDING POWER MANAGEMENT SOLUTIONS
FOR THE ELECTRIC FLIGHT REVOLUTION:

This is the first in a series of white papers from

TE Connectivity (TE) on solutions for meeting

the challenges of Advanced Air Mobility (AAM)
projects. For over 75 years, our global technology
and manufacturing leadership has been empowering
customers with a wide range of connectivity

and sensing products for aviation, aerospace,
automotive, and defense applications. As a go-to
innovation partner, TE offers this overview of an
evolving portfolio of products that can handle the
significant power requirements of electric flight.
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Challenges

At the beginning of a design project,
it’s valuable to view interconnects holistically
as part of the system rather than a last- minute
afterthought. EVERY CONNECTION COUNTS
for data and for power. Over the years, specific
products have been introduced—and new
designs continue to be developed--to handle
power challenges encountered in electric
flight. Advanced solutionsfrom TE provide
capabilities that include:

PREVENTING PARTIAL ELECTRICAL DISCHARGE
Managing high power is easier on the ground
than in the air. That’s because high voltage
can ionize air, which can become conductive
to produce a corona discharge. The corona
effect is responsible for electrical power losses
through voids, cavities, and electrical treeing
as insulation breaks down. Electrical arcing
is the likely result. Occurrences of corona
discharge can be minimized by selecting
proper insulating materials.

AVOIDING ARC TRACKING DAMAGE

With high voltage sources, carbon tracks may
form on the surface of polymeric insulators,
causing the insulator to lose its dielectric
properties and become an electric transmitter
instead. Electrical arcing can then occur across
the conductive path, resulting in power loss
with a high probability of ignition. Once again,
proper insulation materials must be used to
avoid this problem.

HANDLING THE EFFECTS OF ENVIRONMENT ON
INCEPTION AND EXTINCTION VOLTAGES

Partial discharges can occur when two parts
of a circuit that are not adequately protected
from each other are subjected to high voltage
differences. Voltage differences become
more extreme as altitude, temperature, and
frequency increase. Inception voltage is when
the corona effect starts; extinction voltage is
when it ends. Consequently, electrical systems
must be protected to minimize critical voltage
differentials encountered within the operating
environment.

HANDLING HIGH NETWORK OPERATING

VOLTAGES (>3KV DC)

Electric propulsion motors and higher network
operating voltages impose significant
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IT’S VALUABLE
TO VIEW
INTERCONNECTS
HOLISTICALLY
AS PART OF

THE SYSTEM.

demands on relays and contactors used for
propulsion motor power switching, battery
charging management, comfort heating for
passengers and other auxiliary functions.

High voltage (HV) relays and contactors can
be specified to meet peak load capacity,
operating temperature, coil efficiency, short-
circuit protection, breaking capacity, and other
critical requirements.

NEGATING SKIN EFFECT

When determining proper shielding and
filtering for electromagnetic compatibility
(EMCQC), designers must account for skin




effects---the tendency of AC current to flow
close to the surface of a conductor. Skin effect
is the result of eddy currents induced by the
changing magnetic fields of alternating current
and, therefore, is a factor in nearly every AC
design. Printed circuit board (PCB) traces

and other aspects of AC power circuits can

be designed to negate skin effect, but expert
planning is required.

MANAGING SIZE AND WEIGHT CONSTRAINTS:
Components used in high power electrical
energy storage and management can add
weight and volume. High-efficiency relays
and contactors are available from TE to
handle higher voltage and amperage within
a compact footprint, helping meet the
demanding size, weight, and power (SWaP)
requirements of electric aircraft. TE applies
the same approach to minimize SWaP
solutions for cables, terminations

and connectors.

MANAGING THERMAL ISSUES:

Dissipating heat, especially in composite
structures can present challenges. When wires
and relays are exposed to higher temperatures,

THE NUMBER OF TAKE-OFF
AND LANDINGS WILL
INCREASE SIGNIFICANTLY IN
AAM APPLICATIONS.
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pick-up voltage (VPI) and coil resistance (RC)
are affected. To ensure stability, it is important
to determine the steady-state characteristics
for the temperature and voltage combination
of a DC relay’s operating conditions. This is also
true for AC applications, although their VPI
exhibits less variation over temperature than
with DC relays.

HANDLING POWER MANAGEMENT:
High-frequency switching enables rapid bus
transfer in the event of power loss. There
are valuable differences between hybrid
electromechanical and solid-state power
switching technologies that TE experts can
evaluate for a given application.

HIGHER DEMAND FOR RELIABILITY:

The number of take-off and landings will
increase significantly in AAM applications.
This puts additional stresses on the electrical
interconnect system. TE strives to understand
these new reliability levels and provide the
appropriate product recommendations.




FOR DESIGNERS, A “FOLLOW-THE-WIRE”
METHODOLOGY UNCOVERS CRITICAL
FACTORS IN SELECTING THE APPROPRIATE
HIGH-POWER AND VOLTAGE SOLUTIONS.

Solutions

Today’s AAM projects benefit from the
cross-discipline development of power
management solutions introduced by TE
for automotive, aerospace, energy, and rail
sectors. TE is working with industry standards
groups—such as the Society of Automotive
Engineers (SAE)—that are starting to deal with
the challenges imposed by higher power and
voltage levels. And TE experts are directly
involved in Voice of Customer (VOC) initiatives
to provide insights into solving aircraft power
problems at the sub-system and component
level. For designers, a “follow-the-wire”
methodology uncovers critical factors in
selecting the appropriate high-power and
voltage solutions. TE supplies these needs with
well-known families of power-management
products:

KILOVAC HIGH VOLTAGE RELAYS AND CONTACTORS:
Since 1964, the small, lightweight relays and
contactors of the KILOVAC product line have
been extensively used in aerospace,space, and
military applications. Providing an excellent
size to power ratio, KILOVAC high voltage
relays and contactors offer voltage ratings

up to 70kV DC and current ratings up to
1,000 Amps. Hermetically sealed for harsh
environments, KILOVAC products function
across a wide temperature range and feature
outstanding shock and vibration performance
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with low and stable resistance over the life of
the contact.

HARTMAN RELAYS, CONTACTORS,
AND SWITCHING DEVICES:

The HARTMAN product line is widely used in
switching electrical power throughout airliners
and other highly sophisticated aerospace
applications requiring very specialized
components. HARTMAN AC and DC
contactors use lightweight, environmentally
(gasket) sealed designs that meet applicable
MIL-PRF-6106 requirements and/or specific
customer specifications. AC contactors

are rated up to 500 amps and lightweight
high- performance DC contactors, up

to 1,000 Amps. Hermetically sealed
enclosures are available for the most severe
environmental conditions. Multiple main
contact configurations and auxiliary contact
configurations are available. Additionally,
HARTMAN modular power distribution units or
backplane-type panels can be customized for
fixed-wing aircraft and rotorcraft applications.

RAYCHEM HIGH PERFORMANCE POWER

FEEDERS AND ENVIRONMENTAL SEALING
PROTECTION PRODUCTS:

Developed over 60 years ago by electrical
engineer Paul Cook, the cross-linking polymer
used in Raychem heat-shrink tubing and
other products endures repeated heating and
cooling cycles while retaining its original size
and protective properties.



AMP HIGH-PERFORMANCE BACKPLANE POWER
TERMINATION; STRATO-THERM AND COPALUM
TERMINALS:

STRATO-THERM terminals, splices, and spare
wire caps are designed for high-temperature
applications up to 1200°F (649°C). COPALUM
Lite sealed terminals and splices are up to

60 percent lighter than conventional copper
terminals, which helps reduce aircraft weight.

DEUTSCH INDUSTRY-STANDARD CONNECTORS

FOR POWER AND VOLTAGE:

For over 70 years, DEUTSCH products have
reliably performed in demanding aerospace,
defense, industrial commercial transport,

and motorsport applications. Today, TE’s
DEUTSCH product line includes wires,
contacts, and connectors, including military-
spec components such as the MIL-DTL-38999
DEUTSCH connector series.

Implementation

With the broad portfolio of TE products,
UAM designers can find reliable advanced
technologies to achieve the optimum balance
between performance, cost, and time to
market. With a heritage in automotive,
energy, and aerospace applications, TE offers
innovative solutions to help meet the most
demanding requirements. Tap our expertise
in designing, customizing, manufacturing,
and implementing all the components along
the wire of the connected aircraft: sensors,
monitors, circuit breakers, wiring, assemblies,
and more. See how our high-performing
solutions help UAM projects take off faster.

For high-voltage TE relays, contactors,
and related technologies, see our Virtual
Developer’s Kit on Power Management for
Alternative Energy.

CLICK ON A PRODUCT IMAGE TO VIEW MORE INFORMATION
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TOGETHER,
EVTOL IS OURS

te.com/urban-air-mobility

TE, TE Connectivity, TE connectivity (logo), EVERY CONNECTION COUNTS, AMP, AGASTAT, Cll, DEUTSCH, DRI, HARTMAN,
KILOVAC, MICRODOT, NANONICS, POLAMCO, Raychem, Rochester, SEACON, TE, TE Connectivity, and TE connectivity (logo) are
trademarks owned or licensed by TE Connectivity. All other logos, products and/or company names referred to herein might be
trademarks of their respective owners.

The information given herein, including drawings, illustrations and schematics which are intended for illustration purposes only,
is believed to be reliable. However, TE Connectivity makes no warranties as to its accuracy or completeness and disclaims any liability
in connection with its use. TE Connectivity‘s obligations shall only be as set forth in TE Connectivity‘s Standard Terms and Conditions
of Sale for this product and in no case will TE Connectivity be liable for any incidental, indirect or consequential damages arising out
of the sale, resale, use or misuse of the product. Users of TE Connectivity products should make their own evaluation to determine the
suitability of each such product for the specific application.

© 2021 TE Connectivity All Rights Reserved.

About TTI, Inc.

TTI, Inc. is a premier specialty distributor of electronic components known to customers and manufacturers around the globe.
A legacy branded in pride for unsurpassed customer service and product knowledge has won TTI recognition from its customer and
supplier partners time and time again. Over 40 years ago, TTI positioned itself as the leading authorized distributor offering passive,
connector, electromechanical and discrete components. Broader and deeper inventory and leading-edge technology products have
established TTl as The Specialist in electronic component distribution.
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