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CHARGING STATION

INTRODUCTION

Electric vehicles have proven to be quite a disruptive force
for the automotive industry. This new mode of transportation
is overtaking internal combustion equivalents due to the
many benefits it offers over its counterpart such as lowering
emissions, cheaper operating costs and significantly reduced
maintenance requirements.

The electric vehicle in its current form still faces several
challenges before it can be adopted as a preferred choice of
transportation by the masses. The foremost challenge is the
accessibility to an electric vehicle charging network that is
both reliable and readily available.

Various countries around the globe have identified the need
for an enhanced public charging network and have set up
aggressive targets to meet them. The EU, for example, has
estimated a need for 2 million EV chargers by 2025.

These high demands for a public electric charging network
are in direct response to the current and future volume of
electric vehicles sold. Looking at the USA, just in the state

of California, a goal has been set to have 5 million electric
vehicles on the roads by 2030. China, which is turning out to
be one of the largest electric car markets has seen sales of
over 2 million electric cars in 2018. These numbers indicate a
strong need for an electric vehicle charging network which is
expected to keep rising as more electric vehicles are sold.

In the current EV charging infrastructure landscape, there
are various ways that chargers a classified, but to make things
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simple we will broadly classify them into the following 3 main
categories based on charging rate and output voltage type:

1. Portable AC chargers: these electric vehicle chargers
are designed to be small, lightweight and draw power
directly from the wall socket. These portable chargers are
widely used as it provides a cost-effective solution that is
a necessity due to the current unavailability of faster public
charging stations.

2. AC charging stations: these charging stations can charge
an electric vehicle faster than the portable AC chargers

by delivering higher current with more protective safety
features and complicated Ul, making them safer and cheaper
to install than DC charging stations.

3. DC charging stations: this is the fastest charging station.
Unlike the previous two types that simply deliver AC to

the EVs and let the onboard charger handle the AC to DC
conversion, the DC charging station converts AC to DC
within the station and feeds the DC power directly to the
EV battery. This way, the charging speed is not limited by
the onboard charger and is significantly faster than the AC
charging rate.

Designing power supplies to power different modules of an
electric vehicle charger is a challenging proposition. Luckily
Aimtec provides off the shelf solutions to help ease the
challenge and reduce time to market.



PORTABLE ELECTRIC VEHICLE CHARGERS

These chargers use a PWM and +12V volt pilot signal to
communicate with the EVs. The power converters used to
provide power to the many auxiliary circuits need to be able
to generate positive 12V and negative 12V. The +12V is also
used to drive the contactor and various electronics. Below
is a typical block diagram of the portable electric vehicle
charger.
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To further reduce the size of the portable AC charger, Aimtec
offers the AME5-512T277NZ, an AC-DC converter that
features triple outputs and can satisfy the power needs of a
portable AC charger in just one converter. AME5-512T277NZ
outputs +5, +12 and -12V. The +5V output can power the
device’s electronics while the +12V drives the contactor,

Ul and -12V output is dedicated to the pilot signal. Utilizing
the AMEbS-512T277NZ in the design of a portable AC charger
can significantly reduce the BOM and simplify the design.
Below is a block diagram of how the AMES-512T277NZ can be
implemented.
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Figure 2. Portable AC charger with AME5-512T277NZ

AC CHARGING STATIONS

Below is a simplified block diagram that shows the basic
construction of an AC charging station. The design uses a
higher wattage AC-DC converter that can accept an input
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The DC charging stations does not use pilot signals to
communicate with the electric vehicles, thus eliminating

the need for -12V converters. Instead, it relies on a more
complicated CAN bus communication, therefore an
additional isolated 5V DC-DC converter is used to ensure the
quality of the CAN bus commutation.

The power rating for DC charging stations can be over
100kW, hence more protective devices are required and

a higher power rated AC-DC converter is recommended.
Typical DC charging station use a resonance circuit to bring
the output voltage to the desired level and is usually done by
IGBTs. Aimtec’s isolated dual asymmetrical IGBT drivers can
be utilized to generate the required positive and negative
voltages to drive the IGBTs while providing an extra layer of
protection. The below block diagram provides an overview of
a DC charging station.

LTA)) Wireless

SAE J2931 requires that all DC chargers with CCS plug uses
HomePlug Green PHY for high level communication. It uses
the same pin as the control pilot signal, so it is backward
compatible. The HPGP features higher data rate than CAN
bus and is capable of transmitting more information like
payment and billing information. As it is designed for smart
grid and smart appliance, the HPGP is compatible with
HomePlug AV, HomePlug AV2 and IEEE 1901 specification. This
allows higher degree of integration with other smart devices
like smart meter and realize smart building. The below block
diagram provides a DC charging station with integrated
HomePlug Green PHY solution.



PORTABLE EV POWER BANKS

In addition, there is an opportunity for a new type of electric isolated DC-DC converter can help power the device
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CONCLUSION

With the rise in electric vehicle demand, there is a greater
need for a robust and vast charging infrastructure. This
need has been identified by many governing bodies as well
as private companies and an electrification race has begun.

Avnet Abacus works with Aimtec to provide the highest level
of engineering support for your designs. Explore Aimtec’s
solutions for EV charging infrastructure below, or if you're
ready to take the next step, get in touch at Avnet-abacus.eu/
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that are adapted for the EV charging network by offering solutions from Avnet Abacus and EBV. Visit www.ev-chargi.ng AMEM5-Y 5 85-264 3.3,5,9,12,15,24,36,48 -25to+70 4k 1x1” OCP OVP CSP  CE, UL
efficient and versatile solutions as described above. to find out more. AMEOF5-BJZ 5 90-528 33,912, 15, 24 -40to+85 4K Open FrameSIP OCP, CSP CE. UL
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AMSRO-78-NZ Up to 0.5A 4.75-36 3.3, 5, #12, +15 -40 to +85 SIP3 CSP uL
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AMSRI-78-NZ Up to 1A 6-36 3.3, 5, 9, 12, +15 -40 to +85 SIP3 CSP UL
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Founded in 2002, Aimtec is a global designer and manufacturer of modular AC-DC
and DC-DC switching power supplies. The company’s standard products include
DC-DC converters up to 200 W, AC-DC converters and LED drivers reaching 250 W.

Aimtec converters assist customers worldwide in reducing engineering design time
and expenses while facilitating miniaturization and performance enhancements of
their end products.

For more information, please visit Aimtec at www.Aimtec.com

ABOUT AVNET ABACUS I_\V N E T®ABACUS

Avnet Abacus is a pan-European demand creation distributor specialising
in interconnect, passive, electromechanical, power supply and battery
products. Avnet Abacus’ extensive product range and exceptional line card
is supported by a team of over 50 product specialists based across Europe,
delivering technical expertise and technology focused initiatives. Avnet
Abacus is a regional business unit of Avnet, (NASDAQ:AVT), with European
headquarters in Belgium (Avnet Europe Comm. VA).

For more information, visit: www.avnet-abacus.eu or follow us on
http:/www.twitter.com/Avnet_Abacus

ENGINEERING SERVICES -
ASK AN EXPERT

Have a question?
Avnet Abacus’ regional technical
specialists are on hand to help

GET IN TOUCH b
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PORTUGAL

Tower Plaza, Rot. Eng. Edgar
Cardoso, 23,Piso 14, Sala E
PT-4400-676 Vila Nova de Gaia
Phone: +351223 779502

Fax: +351223 779503
portugal@avnet-abacus.eu

ROMANIA

4 Gara Herastrau, Building B,
2nd Floor

RO-020334 Bucharest
Phone: +4021528 16 90
romania@avnet-abacus.eu

RUSSIA

49A Tatischeva Street,
RU-620028 Ekaterinburg
Phone: +7 (912) 650 1944
ekaterinburg@avnet- abacus.eu

Office 24, Building 2

10 Korovinskoye Shosse
RU-127486 Moscow
Phone: +7 (495) 737 3688
Fax: +7 (495) 737 3686
moscow@avnet-abacus.eu

SERBIA

Milentija Popovi¢a 5B, Floors 6-8
Belgrade RS-11070

Phone: +38111 4022302

Fax: +38111 4049900
belgrade@avnet-abacus.eu

SLOVAKIA

GreenPoint Offices,

Blok F Turcianska 2
SK-82109, Bratislava
Phone: +421232 242 608
Fax: +4212 32 1111 40
slovakia@avnet-abacus.eu

SLOVENIA

Dunajska Cesta 167
SI-1000 Ljubljana

Phone: +386 (0)1560 97 54
Fax: +386 (0)1 560 98 78
ljubljana@avnet-abacus.eu

SOUTH AFRICA

Block 13, Pinewood Office Park

33 Riley Road Woodmead,

ZA-2191 Sandton, Johannesburg
Phone: +27 (0)11 319 8600

Fax: +27 (0)11 319 8650
avnet-abacus-sales-southafrica@avnet.eu

First Floor, Forrest House

Belmont Office Park, Belmont Road
ZA-7700 Rondebosch, Cape Town
Phone: +27 (0)21 689 4141

Fax: +27 (0)21 686 4709
avnet-abacus-sales-southafrica@avnet.eu

11 Forest Square, Suite 4,

Bauhinia Building, Derby Place,
ZA-3629 Westville, Durban

Phone: +27 (0)31 266 8104

Fax: +27 (0)31 266 1891
avnet-abacus-sales-southafrica@avnet.eu

SPAIN

NyN Tower, C/Tarragona
149-157. Floor 19

ES-08014 Barcelona

Phone: +34 (0) 93 327 85 50
Fax: +34 (0) 93 425 05 44
barcelona@avnet-abacus.eu

Plaza Zabalgane, 12 Bajo Izda
Galdakao/Vizcaya

ES-48960 Bilbao

Phone: +34 (0) 94 457 00 44
Fax: +34 (0) 94 456 88 55
bilbao@avnet-abacus.eu

C/Chile, 10 22 Plta.

Oficina 229

ES-28290 Las Matas/Madrid
Phone: +34 (0) 913 72 7200
Fax: +34 (0) 916 36 9788
madrid@avnet-abacus.eu

SWEDEN

Lofstroms Allé 5

Box 1830, Sundbyberg
SE-17127 Solna

Phone: +46 (0)8587 462 00
Fax: +46 (0)8587 460 01
stockholm@avnet-abacus.eu

Smorhalevagen 3

SE-43442 Kungsbacka

Phone: +46 (0)8 58746 200
Fax: +46 (0)300 140 15
gothenburg@avnet-abacus.eu

SWITZERLAND

Bernstrasse 394

CH-8953 Dietikon

Phone: +41(0)43 322 49 90
Fax: +41(0)43 322 49 99
zurich@avnet-abacus.eu

TURKEY

Tatlisu Mahallesi Pakdil

Sokak No: 7 Kat: 2

TR-34774 Umraniye Istanbul Turkiye
Phone: +90 216 52 88 370

Fax: +90 216 52 88 377
istanbul@avnet-abacus.eu

UK

Building 5, Waltham Park
White Waltham

Maidenhead Berkshire SL6 3TN
Phone: +44 (0)1628 512900
Fax: +44 (0)1628 512999
maidenhead@avnet.eu

Oceanic Building

Waters Meeting Road
Bolton BL1 8SW

Phone: +44 (0)1204 547190
Fax: +44 (0)1204 547171
bolton@avnet.eu

UKRAINE

c/o Avnet Abacus Poland
Plac Solny 16

PL-50-062 Wroclaw
Phone: +48 71 34 205 99
Fax: +48 7134 229 10
ukraine@avnet-abacus.eu

avnet-abacus.eu
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