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As the world strives for carbon
neutrality, electric vehicles (EVs) are
rapidly taking market share from in-
ternal combustion engine vehicles.
However, one of the issues with elec-
tric vehicles is range anxiety, as cus-
tomers are unsure of how long they
will be able to drive without the car
needing to be charged. To combat
this, governments around the world
are massively investing in charging
infrastructure.
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Quality Is Key
to Success

Did you know?

... that apart from its headquarters in Perchtolds-
dorf, CODICO also operates product competence
centres in Munich (CODICO Deutschland GmbH),
in Treviso (CODICO Italia Srl), and in Stockholm
(CODICO Sweden AB)?

... that the ISO 9001 quality management system
was not only introduced at the main headquar-
ters, but also at all subsidiaries, as early as 2016?

... that CODICO is also represented at 43 branch
offices in 12 countries? As a result, all CODICO
customers enjoy the same high-quality profes-
sional distribution and technical support every-

where.

... that all our 196 employees are fully aware that
the quality of our products and services is essen-
tial for the success of our company and thus its

top priority?

... that CODICO carefully chooses and regularly
evaluates its suppliers according to specific cri-
teria, such as product quality, scope of services,

or certification status?

Do you want to find out more about our Quality
Management System (QMS)? Please contact

(D01
\Petra Landschau, +43 1 863 05 169
petra.landschau@codico.com

Sven Krumpel
CEO CODICO
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Editorial

We are moving closer together!

Dear readers,

We are currently experiencing a new economic
environment afflicted by a triple shock: Russia's
invasion of the Ukraine, which is wreaking havoc
in international trade, especially in the areas of
energy, raw materials, and cereals. A new geopo-
litical world order with a completely uncertain fu-
ture. And a financial shock caused by the unavoi-
dable economic sanctions in the wake of the Rus-
sian-Ukrainian conflict, and all this against the
background of an unprecedented allocation in
the electronics industry as a consequence of the

pandemic and the rapidly growing market.

In times of uncertainty, constants are becoming
all the more essential. Remembering and apply-
ing these can give us strength and confidence.
We have learned to react to crises and to solve
these, while remaining strong as a team. Two
years ago, we very spontaneously switched to
home office. Not voluntarily, but today | can say:
the New Work concept, that developed from this,
works. Together, and with unbelievably great ef-
fort, we managed to meet our customers' de-
mands and to support them in driving their pro-
jects forward, despite the crisis.

| certainly cannot predict what is still to come.
Our industry is bound to feel the challenges: in
production, availability, and distribution. But we
will face these! And maybe we can also influence
the change positively. Just as we did two years
ago, we must strive to remain independent and
keep the courage.

The economic impact aside, | wish to take a per-
sonal position here: CODICO stands for tolerance,
responsibility, charity, and hope. | strongly con-
demn injustice, inflicted suffering, the ignoring
of humanitarian principles, wilful and egoistic be-
haviour without any regard for the common
good, and the loss of values. | sincerely hope that
this war will end soon! Until then, we must help
those who are suffering. We are moving closer
together!

™ Sven Krumpel

2022:1 | 3
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Tips for Extension

One of the most important parameters when choosing a display is the
lifespan. This parameter determines how long a display can be used -
without visual loss and without having to be replaced.

How is lifetime

of a display defined?

As a rule, the following definition applies: Life-
span is described as the time until the display
reaches 50% of its initial brightness. When the
datasheet indicates a value of 20,000 hours, after
2.3 years - of continuous operation - the display

will only be half as bright as in the beginning.

Therefore, the lifespan is linked to the display's
brightness. The reason why this is interesting is
because when it comes to brightness, different
requirements apply for different application are-
as. If used under sunlight, displays need to be
very bright, but much less so than when they are
used indoors. At the same time, their lifespan

should ideally correspond to the duration of their

420221

use. Let's take a closer look at the lifespans of

two very widespread display technologies.

TFT-LCD

Thin-Film-Transistor-Liquid-Crystal-Display
Thin-film-transistor liquid-crystal displays are not
self-luminous, but use background lighting (back-
light) to render the displayed image visible. This
backlight consists of at least one, yet in most
cases of several light-emitting diodes (LEDs). The
light emitted from these is evenly distributed
over the display area using a so-called light guide,
so as to ensure the best possible illumination of
the screen. TFTs use exclusively white light di-
odes. These LEDs determine the lifespan of the

display, since they are the most critical compo-

¥7
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nentin this regard. In the case of industrial TFTs,
the typical indicated lifespan ranges between
20,000 and 50,000 hours. As a rule, this corre-
sponds to 30,000 to 70,000 hours, i.e. 3.4 to 8
years of operation before the display reaches
half its initial brightness. The display's function
is not impaired as a result.

If one takes a closer look at the datasheet, one
will find out that the lifespan is subject to certain
parameters. The indicated value usually applies
for a temperature of 25°C (room temperature)
and a relative humidity of 60%, and the LED cur-
rent must correspond to the typical value accor-

ding to the datasheet.

For a precise determination of the lifespan, one
must therefore consider both temperature and
humidity in the calculation. To do so, however,
one requires the precise data on the LEDs used,

and these are rarely provided. In practice, this



part is therefore largely neglected; one trusts the
backlight manufacturer, who is expected to have
the corresponding expert knowledge in this re-
gard.

Which factors can reduce
the lifespan of TFTs?

* Overcurrent: LED backlight units are very sen-
sitive to extremely high currents, and these can
dramatically reduce their lifespan. Therefore,
the backlight must never be connected directly
to a voltage source. The simplest solution is to
limit the current with a series resistor. The data
for an optimal selection can be found in the dis-
play datasheet.

High temperatures: Another factor that redu-
ces the lifespan of a display are high tempera-
tures. In this case, too, it is advisable to check
the datasheet for the maximum permissible

operation temperatures.

Vibration: Though backlights are compact
units, vibrations can cause mechanical stress
and thus reduce the display's lifespan.

Tips for extending
the service lifespan of TFTs
Reducing the current: When the current

through the LED is reduced, brightness decrea-
ses as well. At the same time, however, the dis-
play lifespan will increase. If the readout beco-
mes too dark, one can change to a display with
a higher brightness value. By doing so, it is pos-
sible to reach the originally intended brightness

with a lower current while improving the

display lifespan. The rule of thumb is: half the
brightness results in double the lifespan.

Control via pulse width modulation (PWM):
When the current for the backlight is pulsed,
the duty factor is directly proportional to bright-
ness. One can reduce brightness in this man-

ner and increase the lifespan.

Temperature management: Where possible,
the display should be installed at a sufficient
distance from other heat sources. Good heat
management will help keep temperatures low
and will at least not diminish the lifespan of the

display.

OLED DISPLAY

Organic Light Emitting Diode Display

In contrast to TFT-LCDs, this type of display is self-
luminous and thus does not require any additio-
nal illumination to render the image visible. The-
se displays use light diodes, and these determine,
as we already know, the lifespan of the display.
As already mentioned, the lifespan of a display
is generally the time until its brightness drops to
half. The differences are hidden in the details.

As the name suggests, OLED displays use light
diodes consisting of organic materials. These are
long-chain polymers which emit light when elec-
trically stimulated. Through suitable doping (in-
serting foreign atoms into a semiconductor), it is
possible to change colour and brightness. The
materials of the different colours have different
lifespans. In the case of yellow, the lifespan is
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now around 100,000h, though in the case of blue
or white, the values indicated on the datasheet
are still 20,000h and 30,000h respectively. The
latest, 4th generation of PMOLEDs is based on a
so-called thermally activated delayed fluorescen-
ce (TADF) emitter. This technology is extremely
efficient, and is characterised by a longer lifespan,
as well as higher brightness. As a result, displays
can reach up to 200,000h, and blue OLEDs with
TADF are currently under development.

As arule, it is difficult to calculate the lifespan of
OLED displays. Unlike TFTs, which have a single
light source that is always on during operation,
each pixel in OLEDs consists of a single light emit-
ting diode, which can be on or off depending on
the image content. Due to the dependence on
the information displayed, which is determined
by the user, it is more difficult to indicate a value.
Manufacturers therefore use a fictitious image
content, i.e. a 50% checkerboard pattern (half of
the pixels is on, the other half is off), measure
the reduction of brightness under accelerated
test conditions, and extrapolate the lifespan.
Meanwhile, some research groups are working
on models and algorithms to predict the lifespan
of OLEDs more precisely. Again, the indicated va-
lue applies at 25°C and, unlike TFTs, at the typical
driver voltage instead of the current.

Negative effects on
the service life of OLEDs

 High temperatures: Datasheets of passive ma-
trix OLED displays indicate temperatures from
-40°Cto +70, 80, or even 105°C. Though the dis-
play will function impeccably under such high
temperatures, its lifespan will be reduced signi-
ficantly.

UV light: Ultraviolet light has a shorter wave-
length (100-400nm) and is more energy-rich
than visible light. Exposing humans to UV ra-
diation will cause health damage. Organic ma-
terials in OLED displays may also suffer dama-
ge from UV light. The decisive factor is the light-
emitting layer made from organic material.
High-energy radiation will damage the structu-
re of this layer, causing light emission to dimi-

nish and a quick drop in brightness.

Humidity: The organic semiconductors used
are very sensitive to humidity and oxygen. Dis-
plays are so hermetically sealed, however, that
no water or oxygen can reach the organic lay-
ers. Therefore, the risk of a reduced lifespan

through humidity is irrelevant.

2022:1 |5
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* Image content: If the displayed information is
static, i.e. always at the same place, as in the
case of measurement values, the brightness of
these pixels will drop significantly compared to
those pixels that are used less often or not at
all. Therefore, the lifespan of the illuminated pi-

xels will rapidly decrease.

Tips for extending
the service lifespan of OLEDs
Temperature management: One should avoid

high temperatures at all costs, since they have

a negative impact on the lifespan of a display.

Protection against UV light: To achieve ade-
quate protection against UV light, it is necessary
to minimise the intensity of UV radiation, though
such measures should not have an impact on
visible light. An excellent solution is the use
of a polariser, which reduces wavelengths
<380nm to under 1%. Itis absolutely necessary
to apply such a polariser in the case of displays
exposed to the sun. In addition, it is recommen-
ded to protect displays against direct sunlight.
* Driver voltage: One must strictly comply with

the specifications on driver voltage. The latter

620221
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CONCLUSION

Due to its direct link to brightness, the lifespan of a display is a factor that requi-
res some attention. One should therefore put a particular emphasis on lifespan

especially in the case of new technologies such as OLED displays. Yet there is also
progress in the case of OLED displays, the primary objective being to improve the
parameters by creating new, more resilient organic materials. As a result, the life-
span of modern flat displays continues to grow. TFT-LC displays require less effort
in this respect. One should keep in mind, however, that the development of LED
is advancing rapidly, which also benefits LED backlights.

is directly related to brightness and thus to the
display's lifespan.

Reduction of brightness: One will usually find
several data on lifespan in OLED display data-
sheets. These usually indicate the number of
hours based on different brightness levels. At
a low initial brightness, e.g. 50% of the maxi-
mum brightness, the lifespan increases at least
twofold.

Screensaver: In the case of OLED displays,
when a pixel is not lit, its lifespan is not reduced
either. In other words, when the display is not
used, switching it off or using a screensaver
is a good method of extending its lifespan.
Avoid static content: A method of avoiding
that each pixel has a different brightness is so-
called pixel shifting. In this case, the image con-
tent is shifted at regular intervals by 1 pixel
each time, e.g. to the right, down, to the left,

or up. As aresult, the individual pixels are all
activated when possible, and the brightness of
those pixels that would otherwise be perma-
nently lit does not decline so rapidly.
Duty cycle: Passive-matrix OLEDs are multiple-
xed, i.e. the individual pixels are not addressed
at the same time but in a rapid sequence. This
helps save wiring. Duty cycle is that fraction of
the overall time in which each pixel is addres-
sed. The smaller the duty cycle, the more driver
current is needed to achieve the same bright-
ness. When the driver cycle is high, however,
less power is required. The driver current also
affects the display's lifespan - the lower, the
better. The display datasheet indicates which
multiplex rates can be adjusted.
[ A01J
N Christian Forthuber, +43 1 86305 158

christian.forthuber@codico.com
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FN-LINK: [oT WiFi4 Module

Solutions with BLES5.0

FN-LINK is expanding its product
portfolio of low-cost loT solutions
that support WiFi4 and BLE 5.0.
These modules are characterized
by the special feature that an appli-
cation processor with interfaces
and memory is already integrated
on the modules and therefore au-
tonomously covers the main functi-
ons of an loT application without
external intelligence. This SOM
(System on Module) approach
therefore allows the realization

of loT products in a particularly
small form factor.

he name 6222N stands for a module family
Tconsisting of two variants that differ only in
their antenna configurations. The 6222N-IMB
has an IPEX antenna connector and, at 27x30mm,
is therefore somewhat smaller than its bigger
brother 6222N-IMA, which measures 7mm more
in length due to its integrated PCB antenna
(27x37mm). All the more remarkable is the fact
that two processors, KM4 (ARM Cortex-M33 com-
patible) and KMO (ARM Cortex-M23 compatible)
as well as flash memory of 4MB and 512KB RAM
are integrated on the modules. In addition, nu-
merous interfaces and security features are offe-
red, which are increasingly required in loT appli-

cations:

'

adongsiorEoredenior, )

+ Trustzone-M Security

» Hardware SSL Engine

* Root Trust Secure Boot

* USB Host/Device

» SD Host

+ Codec

+ LCD Controller

+ Key Matrix

+ 1xPCM, 4xUART, 1x12S, 2x12C, 7xADC,
17xPWM, max 54xGPIO

Both modules support WiFi4 in the frequency
bands 2.4GHz and 5GHz and on top BLE 5.0.
Another WiFi4/ BLE 5.0 module, the J202H-I, also
has a PCB antenna, but comes along with one
processor core (32 bit) and offers with 2MB flash
and 276KB RAM about half as much memory as
the 622N family. In addition, it only operates on
2.4GHz with a bandwidth of 20MHz. This results
in a maximum data rate of 72Mbps, while the
6222N family also supports bandwidths of

40MHz and therefore achieves a data rate of
135Mbps. On the other hand, the J202H-I stands
out due to its particularly small form factor of on-
ly 18x20mm. The following interfaces are availa-
ble on the J202H-I:

* 1xSDIO

+ SPI: 1xmaster/slave

* UART: maximum 2

* PWM: maximum 17

+ 12C: 2 (max 400Kbps, max 3.3Mbps)

* GPIO: maximum 13

+ Miscellaneous: US|, IR, I12S, ADC, PWM

All'loT modules run with FreeRTOS.

A product overview as well as datasheets can be
found on our support page:
http://downloads.codico.com/misc/AEH/FN-Link

N André Ehlert, +49 89 130143811
andre.ehlert@codico.com

2022:1 |7
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SIMPLIFY
YOUR
URNEY...

...to loT with Intelligent Cloud Connect

For most companies, starting an Internet of Things (loT) project is difficult.
They just want to connect their device and then see the data in their system
and make business decision based on the insight.

How hard can that bel!

Instead, you have to navigate an enormously
complex ecosystem and a fragmented value
chain, with many development hurdles to over-
come and it can take up to two years to launch a

.
|

S

B

new |oT solution.

!!!!;!! 5

o
@

loT connectivity is complex

8| 2022:1

Our experience is that many projects do not

reach the market at all due to their complexity.

Some of the hurdles/challenges that you have to

consider:

+ Choosing communications hardware targeting
the correct geography, designing a communi-
cation protocol.

* The connectivity and SIM management plat-
form, negotiating airtime plan with mobile net-

work operator.

Managing the life cycle of the SIM card and ma-
naging individual airtime consumption.
+ Finding a suitable cloud database for storing

and managing the device’ data.

Developing an application to visualise the data.
Monitoring and managing the connected device.

Managing security certificates, the identity of
the device and enrolment into the cloud plat-

form.

Solution to simplify the IoT journey
Most of loT projects start by asking for a proof
of concept (PoC) and for that CODICO together
with THALES and their partner Eseye have made

THALES

e canalltrust

this possible by simplifying the steps, stream-
lining the process and reducing complexity.
Eseye and THALES are fundamentally disrupting
this loT ecosystem with a collaborative loT
Connectivity Platform that cuts through comple-
xity and reduces new product development

timelines from two years to typically six months.

THALES and Eseye have combined their experti-
se to deliver Intelligent Cloud Connect, the
world's first integrated loT solution that signifi-
cantly simplifies loT device design and deploy-

ment.

Intelligent Cloud Connect:
Streamlining loT solution
deployment

The Intelligent Cloud Connect solution enables
device and equipment manufacturers to develop
a single loT product SKU for any industry that
can intelligently switch between over 700 mobile
networks to provide near 100% global connecti-
vity, while offering seamless data provisioning to
AWS |oT Core. The platform handles zero-touch
loT security certification as well as lifecycle device
management, allowing customers to manage
global fleets of devices through a »single pane
of glass«. The complexity of balancing bandwidth,

©AdobeStock/Mongta Studio




The world ’s first plug and play IoT solution that automatically connects to AWS.

data plans and negotiating MNO contracts is re-
moved, so customers receive only one, carrier
agnostic, message based (MQTT) bill that covers
all connectivity requirements globally via AWS
Marketplace.

Design and development strategy are critical to
successful loT solutions. Early technology decisi-
ons can determine the success or failure of pro-
jects. The Eseye Platform solves challenging loT
problems and positions companies for success.
The solution delivers pre-installed firmware
which intelligently manages security, connectivity
and credentials between the device and the
cloud, ensuring a consistent global »out of the
box« experience. Device behaviour simplifies loT
deployment and automates global, secure con-
nectivity into AWS loT Core.

To simplify device application development, an
easy to use Message Queuing Telemetry Trans-
port (MQTT) client is supported by the Intelligent
Cloud Connect devices. This AT command-con-
trolled feature simplifies communication bet-
ween embedded hardware in the loT devices and
the AWS loT Core with other related loT services.

Benefits include:

+ One globally deployable SKU provides instant
connectivity anywhere in the world, simplifying
logistics and reducing device and technical ma-
nagement overhead.

+ Zero-touch, automatic service provisioning de-
livering ubiquitous global cellular network con-
nectivity on power-up - delivering near 100%
device uptime across 4G LTE, 3G and 2G net-

works.

» Automatic AWS cloud enrolment once device
is activated - device certification and security
automatically managed by AWS cloud and de-
livered OTA to the device.

Eseye's agnostic mobile network profile ma-

nagement enables dynamic on-device and OTA
network switching to ensure maximum device

connectivity.

MQTT message bundles provide simplified and
scalable global connectivity management with
predictable costs.

Single pane of glass solution enables manage-
ment of global device estate and billing from
one intuitive user interface, while simplified
lifecycle management extends device lifetime

and reduces maintenance costs.

Reduces time-to-market for device deployment,
improves loT outcomes and accelerates RO,
allowing customers to focus on delivering busi-

ness value.

6 Steps to delivering a rapid,
efficient and global IoT solution
that works out of the box

With the Intelligent Cloud Connect solution, or-
ganisations can reduce time to market by 75%
while significantly improving cost efficiency and
ROI. The foundation of the solution is the ground-
breaking Cinterion® PLS62-W Global IoT Module
or Terminal paired with Eseye’s intelligent net-
work switching AnyNet SIM for AWS. This combi-
nation provides out-of-the-box, zero-touch secu-
re connectivity anywhere in the world. With this
device/SIM combination, developers can stream-
line and secure IoT development, deployment
and activation from device to AWS loT Core in 6

simple steps:

ACTIVE COMPONENTS | IMPULSE

* Purchase PLS62T-ICC: Bundle with THALES
Intelligent Cloud Connect and Eseye.

* Set up your AWS Account: Go to the AWS mar-
ketplace and buy an MQTT message bundle
from Eseye.

¢ Install Eseye s software: This enables securi-
ty and zero -touch provisioning.

 Create a »Thing«: Go to your »Things« reposi-
tory in your AWS |oT Core. Follow the instructi-
ons to create your »Thing« or upload a list of
»Things« for mass activation.

* Queue credentials: Security and identity cre-
dentials are queued for submission to device
on the Eseye network.

 Switch on your loT device: Switch your loT
device on and voila - a security certificate is
downloaded to your device and your data is au-

tomatically provisioned via Eseye’s Platform
OTA to AWS.

Terminal PLS62T

Intelligent Cloud Connect -
simplifying and accelerating

loT development

The PLS62 Terminal uses either RS232 or USB to
connect to the host device. This is ideal for use ca-
ses where the host device is able to send AT com-
mands. Further connectivity is provided by the ex-
pansion connector offering SPI, 12C, GPIO, an ad-

ditional RS232 interface and 5V power supply.

For a completely self-contained solution, the
PLS62 Terminal offers programmable embedded
intelligence capability meaning an compete sen-

sor to cloud loT application can be realised by

[ A03)
™ Peter Bjorkstrand, +43 1 86305 275
peter.bjoerkstrand@codico.com

Intelligent Cloud Connect.

2022:1 ]9
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Robotics & Intelligent Camera Products

with THUNDERCOMM SOMs

In Europe like the rest of the world we are witnessing an explosion in ro-
botics and automation technologies adoption. Intense competition and
an aging workforce across a broad set of industries from manufacturing
to farming to logistics and retail is forcing companies to incorporate these
systems to improve efficiency and speed up productivity.

f we look at today's factories we see autono-

mous mobile robots assisting the human work-
force in the production and assembly process, in
warehouses we see autonomous guided vehicles
and pick and sort robots speeding up the prepa-
ration of customer online orders and on today’s
farms robots are widely used to continuously mo-
nitor crops to maximize yield as well as to harvest

the crops when ready for market.

All of these robots and automation systems re-
quire highly integrated system on chip (SoC) so-

lutions that incorporate powerful computer visi-

10 | 202211

on, compute, Al as well as the latest wireless con-
nectivity technologies to enable these machines
to see, navigate, communicate and actuate wit-

hin their environments.

In the last issue of Impulse, we offered readers
an overview of some of the latest industrial gra-
de, extended lifetime SoCs available from QUAL-
COMM which are targeting these very use cases.
The QCS610 and QCS8250 solutions are targeted
at intelligent camera applications such as retail
analytics in shopping malls or QA monitoring sy-

stems in warehouses and on production lines

]
L]
-
=

Thundercomm

while the QRB5165 SoC has been designed for
autonomous mobile robots, service robots and
drones. While these powerful SoCs are available

for designers to integrate today very often cus-

tomers lack sufficient development time and, in
some cases, the technical resources to develop
products based on these complex, multi-function

SoC devices.

In order to address the dual challenges of a long
design in process as well as the short time to
market needs of customers CODICO has entered
into a partnership with THUNDERCOMM to offer
a broad portfolio of system on modules based
on QUALCOMM's latest technologies. The SOMs

are complemented by THUNDERCOMM's engi-
neering, product development and manufactu-

ring services which can be used by customers to

help launch their new products quickly.

©Adobestock/Julia Garan
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QUALCOMM Technologies Timeline for Smart Camera and Robotics Applications

QCs410

QCs610

2.2GHz Octocore CPU with GPU & DSP
Hexagon™ DSP based Al Engine (~3TOPS)
Dual ISP, up to 4K@30fps

Integrated GNSS/Ethernet RGMII/USB
Dedicated Security Book

O

QCs410
2.2GHz Quadcore CPU with GPU & DSP
Hexagon™ DSP based Al Engine (~3TOPS)

QRB5165

QCs8250

QRB5165, RB5 Robotics Platform
2.8GHz Octocore CPU with GPU & DSP
Al Engine (15 TOPS) with NN SDK Support

Dual ISP, up to 8K@30fps
Dedicated Secure Processing Unit
Up to 18 Camera Support @ &
QCS8250, Edge Al Camera & Display Platform
2.8GHz Octocore CPU with GPU & DSP

Al Engine (15 TOPS) with NN SDK Support

Dual ISP, ZSL, 64MP@30fps

Dedicated Security Book

Pin for Pin compatible with QCS610

Integrated GNSS/Ethernet RGMII/USB

Dual ISP, up to 1080p@90fps
I
O

3 simultaneous 4K Display Support
Up to 7 concurrent Cameras

@ Industrial robots for factory, warehouse and logistics, mobile robots for agriculture, retail, last mile delivery and entertainment venues

. Machine vision, sensing systems for use in factory, warehouse and agriculture inspection, retail analytics and security

Overview of some of the Smart Camera, Display and Robotics SoC platforms from QUALCOMM

Before describing THUNDERCOMM's product
and services offering let's first explain the back-
ground and origins of our partner THUNDER-
COMM. A US company founded in 2016 as a joint
venture company between QUALCOMM and
ThunderSoft, a software leader and pioneer in
the deployment of the Android OS. THUNDER-
COMM is focused on the industrial, retail and
consumer markets where they leverage QUAL-
COMM's market leading SoC, wireless connecti-
vity and audio technologies and their long stan-
ding relationship with the semiconductor market

leader to develop comprehensive hardware re-

C5165N
LGA
45*56mm

€6490/
CT6490, LGA
40*35mm

PREMIUM

C4290/
CM4290
LGA

€610/410
LGA
38*38mm

MIDDLE

CM2290/
C€2290, LGA
35*5Tmm

CMe6125/
€6125, LGA
35*5Tmm

ENTRY

T55G-EA
M.2 LGA
52*30mm 42*%42mm

CMXXXX or CTXXXX denotes the SOM uses a SOC with an integrated cellular modem.

ference designs, system on modules and suppor-
ting software development kits to target products
in their markets areas of interest. THUNDER-
COMM also leverage multi-disciplinary enginee-
ring skills in OS development and optimization,
camera tuning and calibration, computer vision
and Al algorithm development to develop and to
manufacture* complete turnkey products on be-
half of their consumer, retail and industrial custo-
mers. THUNDERCOMM's headquarters is located
nearby QUALCOMM's main offices in San Diego,
they have grown rapidly in recent years to 1200
staff across 9 R&D centers and 16 sales offices.

TurboX SOM - THUNDERCOMM Roadmap

C3165N
LcC LGA
36.5*52mm 45*56mm

C7230
LGA
37%60mm

C€450/C626
LGA
35*34mm

CM450/ 5626
CM626 B2B
LGA, 35*5Tmm 38*38mm

C404/405
LGA
34*34mm

CM4100

T95 CT4350
LGA
16*20mm

T62M-NA/EA

LGA M.2

THUNDERCOMM's roadmap incorporates SOM's leveraging QUALCOMM's latest computer vision, Al and 5G technologies.

52¢30mm @

As a result of their close collaboration THUNDER-
COMM offers one of the broadest portfolios of
QUALCOMM SoC based SOM to address every-
thing from wearables, handheld computers to
factory automation systems and services robots.
From the entry level to the premium compute
segment the roadmap offers increasing levels of
camera and computer vision capabilities, Al pro-
cessing power as well as cellular connectivity in-
cluding QUALCOMM's latest 5G technology. Pin
for pin compatible SOMs are also provided to
enable designers to build product roadmaps
around QUALCOMM SoC families.

COMPUTE MODULES

H Edge Box
n Robotics
Camera
IE] Handheld
u Face Play
E Scanner
E Speaker
m Wearable
m Meter
n Pad

@ \ew

D660/
D660 pro
LGA, 40*35mm

CT5430/
C5430
LGA, 38*38mm

T62G-NA/EA
LGA (TBD)
42*%42mm

5G MODULES
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A subset of the THUNDERCOMM's SOMs targe-

- ' T TurboX SOM - C5165 SOM H/W Block Diagram
ting industrial applications is offered on an ex-

tended lifetime basis (8-10 years) as well as ex-

UFS SSC x2

tended temperature ranges (-40 to 85°C) to sup- 128CB PR S

port applications in harsh environments e.g. on PCle x2

—>|
farms, construction sites or mines.... SMB1390 SN
x2 SoundWire x2

Let us take a closer look at a THUNDERCOMM . QRB5165 A e
| | cms

SOM from the premium segment of their road- Ctrls PF;\A’\/II881255(())L USB3.1 gen2
VBUS PM8009 Powers D E——

MIP DSI x2

map. Here is the hardware block diagram of the
C5165 SOM which incorporates QUALCOMM's
powerful QRB5165 SoC in addition to 8GB

LPDDR5 RAM, 128GB UFS storage, QUALCOMM's SLEEP CLK Memory MIPI CSI x6
power management ICs for the QRB5165 as well RF CLK1 LPDDR5 GRS
as a 2x2 MIMO Wi-Fi 6/Bluetooth 5.1 connectivity Rre FMK8002

solution. Since the SOM incorporates the major

B2B Connection
B2B Connection

ANT Conn.#1  SDWF

components of a typical computer vision subsy- Zfﬁf’;/ﬂ#z Mi2s
stem for a robot or intelligent camera within the 2.4G/5G O WIAIE | | @ DMICs
SOM package it significantly simplifies the design

in process and speeds time to market for end

customers.

12 | 202211
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des pre-integrated software support for mono
and stereo camera modules and sensors such
as Time of Flight and LIDAR. This hardware is sup-
ported by a feature rich software development
kit which takes the QUALCOMM SOC software
deliverables** and enhances them with THUN-
DERCOMM's in-house camera, computer vision

and Al algorithm IP.

Customers adopting THUNDERCOMM SOM's for
their products can also avail of THUNDERCOMM's
paid for engineering services to accelerate their
time to market. THUNDERCOMM has a long histo-
ry of product development with some of the
world’s leading brands and they can bring this
know-how and expertise in camera system pro-
duct development and manufacturing to bear to

support customers to realize their products quickly.

Please take a look at the CODICO website and
sample shop for more details on the SOMs and

THUNDERCOMM?’s RB5 development kit with support for Sony’s IMX577 camera module as well as the Omnivision OV9282 camera supporting development kits from THUNDER-
module which supports tracking applications, a TOF sensor accessory is also available from THUNDERCOMM.

COMM.
a
The C5165 SOM is offered on an extended life- ™ Thomas Carmody, +43 1 86305 362
time basis, a SOM variant, the C5165N also deli- thomas.carmody@codico.com

vers extended temperature range performance

*THUNDERCOMM utilize manufacturing partners including their
own joint venture manufacturer BestMoments in Taiwan to manu-
to start their project quickly, THUNDERCOMM al-  facture turnkey products on behalf of customers.

£ hensive hardware develop- **CODICO supports our customers with the registration and on-
SO orrers a compre P boarding process to enable them with access to the rich technical

ment kit based on the C5165 SOM which inclu- collateral available from QUALCOMM and THUNDERCOMM.

for adverse environments. To enable customers

THUNDERCOMM's Past Robotics Projects

2022:1 | 13
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As the world strives for carbon neutrality, electric vehicles (EVs) are rapidly taking market share from internal
combustion engine vehicles. However, one of the issues with electrics vehicles is range anxiety, as customers
are unsure of how long they will be able to drive without the car needing to be charged. To combat this,
governments around the world are massively investing in charging infrastructure.

- B
==

Figure 1: Electric Car Charging Stations
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©AdobeStock/Mike Mareen

everal types of charging stations are being
Sused today, from Mode2 and Mode3 char-
ging stations to Mode4 DC fast-charging stations
that can provide up to 400kW of power (see Fi-
gure 1). These charging stations are described in
greater detail below.

* Mode2 and Mode3 (Active cables with IC-
CPD and Wallboxes): These stations provide

AC power to charge an electrical vehicle. Using

3 phases Mode2 allows to charge an EV with
up to 22kW while Mode3 allows up to 42kW
(~75 km range per hour of charging). Note:
Mode1 is no longer valid in Europe.

* Mode4 DC fast chargers (DCFC): This charging
stations can charge an EV battery from 20% to
80% within 30 minutes, depending on the
power rating (50kW to 400kW) of the charging
station itself and the maximum power that the

vehicle can be charged at.

©AdobeStock/Blue Planet Studio




Figure 2: Block Diagram of a Mode4/DCFC Subunit

When charging at home or at work, Mode2 and
Mode3 stations are sufficient. However, Mode4
and supercharger stations are necessary for
people who cannot charge over longer periods
of time, such as when a driver is on a longer trip

where the battery's full capacity is utilized.

Figure 2 shows a typical DC fast-charging station
block diagram to convert a 3-phase AC voltage
into a 250V to 800V DC voltage to charge electric
vehicles. A Mode4 station typically contains se-
veral of these subunits, each ranging from 30kW
to 75kW. This diagram exhibits many of the solu-
tions that can drive DC fast charging stations, in-
cluding isolated gate drivers, isolated power mo-
dules, transformer driver bias, and digital isolator

solutions with an integrated power supply.

Figure 2 shows that the DC Fast charger system
is generally comprised of two conversion stages.
The first stage is a power factor correction (PFC)
stage, which converts the AC voltage from the
power grid into an intermediate DC voltage bus
between 800V and 1300V. Three-phase, 3-level
rectifier/inverter topology is commonly used for
the PFC stage. This particular topology refers to

Figure 3: MPQ18913 Application Circuit

ACTIVE COMPONENTS | IMPULSE

a three-level converter that can interface with a

3-phase power grid.

At the second stage (also called the DC/DC stage),
an isolated DC/DC converter converts the inter-
mediate DC voltage to the target voltage that is
specific to the battery being charged. LLC and
phase-shift full-bridge converters are common
topology choices for the DC/DC stage.

Some of the challenges for designing high-power
charging stations are maximizing power density,
reducing cost, and reducing size. One industry-
wide method to increase efficiency is to replace

semiconductor MOSFETs/IGBTs with silicon car-

bide (SiC) FETs. This is particularly important sin-

ce DC Fast charger stations have increased in
power from 50kW up to 400kW. Due to the high-
voltage and high-power nature of DC Fast char-
ger systems, isolated devices are required to pro-
tect users and low-voltage control circuitry from
the potential hazards and disturbances that
could originate from the high-voltage power con-
version circuits. Additional components can be

implemented to reduce the risk of hazards:

« Isolated gate drivers for SiC MOSFETs and IGBTSs,
such as the MP18831 and MP18851

« Digital signal isolators, such as the MPQ27811
and MP27631

+ Isolated current-sensing and voltage-sensing
devices, such as the MCS1806 and MCS1803

2022:11 15
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Note that isolated gate drivers require an isola-
ted bias supply for power, and that the gate drive
power supplies must be able to withstand high
isolation voltages. At minimum, the gate driver
power supplies must be able to withstand the in-
termediate DC bus voltage, and must offer low
isolation capacitance to minimize disturbances
from the high-voltage side to the low-voltage si-
de.

Designing an isolated

power supply for gate drivers

The MPQ18913 is a transformer driver for isola-
ted bias supplies. This device can work with SiC
FETs as an isolated bias for SiC gate drivers. Fly-
back topology is often used for isolated power
supplies to provide an isolated 18V/-4V output
that drives the SiC FET.

LR (L)

Figure 3 shows a typical application circuitimple-
mented with the MPQ18913 to achieve a 18V/-
4V output. The number of outputs can be confi-
gured based on the transformer used and the
output voltage can be altered via the turns ratio.

The MPQ18913 can be used as an LLC converter,
which is the most efficient topology for isolated
gate drive power supplies (see Figure 4). These
converters use a resonant LLC tank, which has a
magnetizing inductor for energy transfer, as well
as an additional capacitor and inductor that ma-
ke the tank resonate at a certain frequency. The
converter uses this resonance to achieve soft
switching and ensure highly efficient power con-
version. The main benefit of LLC converters is
that the leakage inductance created by the trans-

former can be used as the resonant inductor in

S10—|

r
<
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lw)

o, v

C
T SZO_|
<

Figure 4: LLC Topology
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the tank. This eliminates the voltage spike indu-
ced by the leakage inductance, and improves effi-

ciency compared to flyback topologies.

Using the MPQ18913 as an example, the LLC re-
sonant topology offers several notable advan-
tages compared to a typical PSR flyback topology.
One such advantage is that LLC resonant topo-
logy reduces the solution size due to the swit-
ching frequency (fSW), which can reach up to
10MHz, whereas with flyback topology, fSW stays
below 400kHz. This results in a total solution size
that is 40% smaller than a flyback application
using a similar power level. Another major ad-
vantage of LLC resonant topologies is the fact
that the isolation voltage can easily reach up to
5kV. Traditional flyback solutions only reach
1.5kV, therefore meeting more stringent isolation

voltage requirements.

Table 1 compares LLC resonant topology to flyback
topology.

Conclusion

High-frequency LLC power supplies are typically
more difficult to implement and optimize in de-
signs than low-frequency converters, but devi-
ces like the MPQ18913 simplify LLC power sup-
plies with features including automatic resonant

frequency detection and integrated transistors.



(©AdobeStock/

In addition, LLC resonant topologies reduce
solution size, which increases power density for
high-power charging stations such as those
used for charging electric vehicles. As electric
charging infrastructure continues to improve
the MPQ18913, being used to bias SiC FETs, is a
perfect choice in high-power charging applica-
tions, as well as in automotive applications such
as on-board chargers, traction inverters, and

\ Thomas Berner, +49 89 130143815

thomas.berner@codico.com

DC/DC converters.

Authors: George Chen, Product Marketing Manager / Di Han, Systems
Engineering Manager / Tomas Hudson, Applications Engineer,
Monolithic Power Systems
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Table 1: LLC Resonant Topology vs. Flyback Topology

PARAMETER LLC RESONANT TOPOLOGY | PSR FLYBACK TOPOLOGY | BENEFIT

Switching frequency (fSW)

Leakage inductance

Isolation voltage

Isolation capacitance
Package size

BOM components

High (up to 10MHz)
13pH (11x6mm)

Utilizes leakage
inductance as part
of the resonant tank

High (up to 5kV)

Low (6pF)

2x2,5mm

iodes 3
(including Zener diode)

109mm?

21 components

Low (<400kHz)

30uH (10x10mm)

Leakage inductance
reduces performance

Low (1.5kV)

High (Up to 25pF)

4Ax4mm

180mm?

26 components

High frequency
enables much smaller
solution size

In LLC, leakage inductance
enables higher efficiency
and prevents voltage spikes

LLC enables higher isolation
voltage to increase safety

Up to 40% reduction in
solution size and 20%
fewer component count

/2
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Power Supplies for
Electric Vehicle Charging

Electromobility as an alternative pathway for more environmentally
friendly or at least compatible relies on smart charging technology with
communicating system components. Working as an interface between
the power grid, the »energy providing unit« and the energy storage of
the electric vehicle, an EV-charger contains communication units and
controllers as well as sensors, monitoring logic and modules for
authentication to unleash the energy flow.
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o ensure reliable self-powering of these char-
Tging systems, RECOM has developed speci-
ally optimised power supply modules ranging
from 3 to 60 Watts meeting electrical safety and
electromagnetic compatibility requirements

while maintaining an extremely dense design.

Wallboxes and charging stations are often instal-
led in environments with Overvoltage Category
111 (OVC 1), where significant voltage dips, spikes
and transients may occur due to lightning strikes
via the mains supply line. The power supply units
must be able to withstand these. In addition, ra-
pid temperature changes may occur whereas the
operating temperature may vary dependant on

their installation locations.

The AC supply can either single-phase, or phase-
to-phase conditions with 400 or 480VAC. In
addition, AC/DC modules must operate highly
reliable as they represent the only gate from or

to the mains.

The series of 3W to 60W AC/DC converter modu-
les come with 85-528VAC input for line to neutral
connections in 100/115/230/277/400/480VAC sin-
gle-phase systems or line-to-line connections in
120VAC systems. The cost-effective and fully cer-

©AdobeStock/putilov. denis




AC/DC Power Supplies

A range of ALDC modules suitable for auxiliiny supple in [V chirging Hyitems
with a ramee of AC supply voltages in harsh mechanical and elettrical emdronments

Main features:

| Enhanced immunity #nd solition Pri = Se

W Dpetaling emperaure 40 po +B5°C (30°C)
W High effickesdy for relable and compat unity
| 1002 30rADINAL input (ncl. Phase oo Phade)
m Aeduoed B8] Emivsions with grounded outpot

DC/DC Power Supplies
o Hokyled gale & e, Judlialy rails and solated
communication inteface

Main features:
® High solacion &.0. the 4:1 input BEE Sines
useul far gemdrod tignal solation

W Lewvsi cost bolaied DCAOC comerriers such 23
e BEE serips. usedul for interiace solaiion

Switching Regulators
Mon-solased sailching reoolainrs provide high-efficiency replace ments
for Bineas requiatoes in batiery changing systee
Main features:
m High elfickemy e.qg. E-TBE-1.0 $eries peaks at 578, 3.3V,
5V o T2V cutgea! 1A, up oo 2B inpus, oulgen power up to 12W
m The RPX3eries are complege 3A power supplies in
a mb-mindature 35 3 € 1 £5mm packangs

W The RPL Series offer 1A to 4k cutputs in a tiny QFN pinout,
with up fu MW ootput

Custam Solutions

Unidismional and bafinectional comerters and inveriers up 1o 10K and higher in a range of
platform desigre. B¥ sppllcationd inclode intelligent baltery dharging asd vehicle o grid power

conversion with effitient designs giving oosl and spade sivings.

Deton mpokogies vailable inchate the dest CLLE pepe, keal for power converson becween
Fetitied anad D[I'-'If'l'-"-'lllr‘i-'l' peerecied Tpd and dph AL, and bypecal 400 EV batieries
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AC/DC-Modules from 3 to G0N

m RACCIE-RATT  {OWC OIy

W RALCS-KFaED  (OWC L POG, 6B colantion)
B RACTO-KAITT {00 1, Peak load 14W)

B RACHR-RAOVG {OWC [0, MF 300m)

B PR RACAAEO-K | CeC TITD

o i
‘ ’; b

W Low pralile, rl":',l"'l sokation and rll"_.“ DpErating Rmperaiunge SN0
packages &.0. BaaCTE serigs, usefsd for high-side gaie drivers

& Al BEOC conseriees are 100% fested and camy comprehensie
L3tery cemiiatngns

G
A ey

W FRAAD00-90 W output i half-brick formag
Buck-teoost comverter, 9-60V input, 0-60V output. Applications indlude

3V o 28V, o TRV i MV Baibery power ponverion in BV, and Balhery
wniage Wabilipers i chaeping statons fnr LIAVS and drones

tified parts are available with a wide variety of
output voltages; they work under industrial ope-
rating temperature from -40 to +85°C for harsh
environments and are therefore the perfect com-
panion for auxiliary supplies in battery charging
and monitoring systems. These series comply
with EMC standards without external filters and
require minimal no-load and standby power.
Many of the RACxx products are suitable for di-

rect connection to OVC Ill systems.

Suitable for line-to-line connections in 220/
480VAC systems, the fully-certified RECOM
RACO05-K/480 series AC/DC converter modules
provides an isolated 5W output at 5, 12 or 15VDC
from a supply voltage ranging from 85 to 528VAC.
The parts are EMC compliant (EN55032, Class B)
without external components, and the operating
temperature range is -40 to +80°C. The RAC0O5-K/
480 is suitable for direct connection to OVC Il

systems, which makes it ideal for auxiliary con-

verters in outdoor battery charging stations as
well as general industrial use.

All available modules at glance, are illustrated in
the EV online brochure and product matrix,

which we are happy to send you upon request.

\Andreas Hanausek, +43 1 86305 131

andreas.hanausek@codico.com
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For loT & Wearables: XCL232
150mA Buck Micro DC/DC

©AdobeStock/s)

SEMICONDUCTOR LTD.

Ultra-low quiescent current is important as during sleep mode in most of today’s loT & wearable
applications, the supply current of the Power Management IC accounts for a significant proportion
of total power consumption and this has a massive impact on battery life. Today's customers expect
an increasingly longer operating time with less frequent charging. The new XCL232 device from
TOREX helps in both scenarios with only 200nA quiescent power consumption!

he XCL232 series is an ultra-low power
T150mA PFM step-down synchronous Micro
DC/DC converter with integrated inductor. Ope-
rating voltage range is from 1.8~6.0V, output vol-
tage is selectable in 0.05V increments between
0.5~1.9V and 0.1V increments between 2.0~3.6V.

Figure 1: Typical Application Circuit
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The 200nA ultra-low quiescent current is achie-
ved by implementing PFM control and synchro-
nous rectification architecture , which minimises

losses at low current.

An efficient step-down circuit can be configured

using only 2 external caps as shown in Figure 1.

The XCL232 also features an enable pin to turn
the IC on and off; in stand-by mode, all circuits
are switched off, and consumption drops to a
low 0.1pA. An optional CL discharge function,
which rapidly discharges the output capacitor
when the IC is switched off, is also available. The
built-in UVLO function, the internal P-channel
driver FET and N-channel driver FET are turned
OFF when input voltage drops below the UVLO

detect voltage level.

High efficiency at light loads

The 200nA quiescent current also contributes to
high efficiency at a light-load currents, which me-
ans that the XCL232 is a solution that really helps
to extend battery life in battery powered appli-
cations.

Sleep Current
of System

Active Operation
Current

90
80

= B
60
50
40

30
20

10 /
0

0.001 0.01 0.1 1 10 100
Output Current: loyr(mA)

XCL232 (ViN=3.6V, VouT=1.8V)

Efficiency: EFFI (%)

Conventional DC/DC Converter
XCL206 (ViN=3.6V, VouT=1.8V)

1000

Figure 2: Efficiency vs. Output Current
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As shown in Figure 2, the efficiency of the XCL232  Li primary batteries or Li-lon/Li-Polymer re-char- ~ For more information on the XCL232 (including
atlight load currents (in the range of TuA~100pA),  geable batteries. Figure 3 shows a typical appli- the latest datasheet) please visit:

is greatly improved compared to a conventional  cation circuit powered from a Li-lon/Li-Polymer  https://www.torex-europe.com/products/micro-
low power PWM/PFM auto switching buck DC/  cell where the XCL232 is used to step-down to  dc-dc/step-down-1/xcl232/

DC. At 10pA, the efficiency of the XCL232 is still 2.8V from the battery to power the low g MCU. A07
>80%)! \ Johannes Kornfehl, +43 1 86305 149

Space saving package johannes.kornfehl@codico.com
Versatile step-down solution The XCL232 series is available in a CL-2025-03

This new step-down Micro DC/DC s ideal for use  package with dimensions of only 2.5x2.0x
with applications powered by either single cell  1.04mm (see Figure 4).

»| Low Power RESET |[RESETB_

XC6136N
= cso ¢ &4
1/0 POR or /O
USBetc. | Li-ion/Polymer Charger |3.3~42v Step-down DC/DC or
) XC6803/04/08 Ultra-Low Power: P VDD
XCL232 : Low Iqg MCU

ISET THIN
.
7; 110
RISIT

Vs LDO ]
PCcM Low Power: XC6504
GO: XC6241 30V
» RF/Sensor

) High PSRR: XC6233
Ve 1

Figure 3: Application Circuit with Li-lon/Li-Polymer Battery

Li-ion
Polymer

Figure 4: CL-2025-03 Package

ks R
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Modules for 0T Applications

CJFi) €3Bluetooth

<) synaptics

With the advancement of the Internet of Everything (IoE) and with the gro-
wing use of artificial intelligence and »Big Data«, wireless radio modules are
in demand to connect sensors and actuators to the cloud via gateways.

he wireless connection of the different ob-
Tjects to the central management system is
the most effective way of networking. The area
of application includes the smart home, smart
building, the transport sector, applications in me-
dicine, especially patient care, smart cities, the
Internet 4.0, automated production, up to smart

agriculture and in environmental protection.

Many of these segments require very compact
modules and are often also battery-powered,

which in turn places high demands on the ICs
used. CODICO has a leading supplier for the loT
market here in SYNAPTICS.

SYNAPTICS recently acquired the WiFi Bluetooth
loT division of Broadcom and is developing client
solutions for various applications based on this
platform. Ready-made modules from the Tai-
wanese manufacturer Ampak with SYNAPTICS
WiFi6 and Bluetooth 5.2 technology round off
the range.

Ampak’s differentiating knowlegde is in the filed
of package design. They develop thin and light-
weight low power consumption wireless modu-
les for customers, from smallest 6.5x5mm SiP
to high-end industrial control grade wide tempe-
rature modules; product packaging from LGA,
Stamp Type, Solder Down for mass production
scale to NGFF (M.2) mPCle for flexible assembly
of industrial control platforms and other indu-
strial control standard interface types. Product
digital interface includes SDIO, IIC, PCle, USB,
UART, etc. Ampak products are available accor-
ding to the customer's CPU platform and opera-
ting system of choice, suitable for Windows, Linux,
Android and RTOS operating systems. With the
support of Ampak and CODICO's technical sup-
port team suitable products can be provided and
customers advised on the selection to achieve
the advantage of rapid hardware and software
integration, so that customers’ products can be
listed in time and a full range of services is avai-

lable and ready for our customers.

Ampak's modules, based on chip technology
from SYNAPTICS, are particularly suitable for use
in battery-powered devices. The current genera-
tion convinces with very low power consumption
in standby mode, in power save mode values be-
low TmW are possible. This corresponds to an
improvement of over 50% compared to the pre-
vious generation. Samples are available from
CODICO at short notice.
A08
N Achim Stahl, +49 89 130143814
achim.stahl@codico.com

FAMILY PART DESCRIPTION

WiFi + Bluetooth

WiFi + Bluetooth SYN43438
WiFi + Bluetooth SYN43455
WiFi + Bluetooth SYN43456
WiFi + Bluetooth SYN43458F
WiFi + Bluetooth SYN43596
WiFi + Bluetooth SYN43598
WiFi + Bluetooth SYN430132
WiFi 6 + Bluetooth SYN43752
WiFi 6 + Bluetooth SYN4375
WiFi 6 + Bluetooth SYN43756
WiFi 6E + Bluetooth + Thread/Zigbee =~ SYN4381
WiFi 6E + Bluetooth + Thread/Zigbee SYN4382
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SYN43436P Single-Chip IEEE 802.11 b/g/n MAC/Baseband/Radio with Bluetooth 5.2 and FM Receiver

Single-Chip IEEE 802.11 b/g/n MAC/Baseband/Radio with Bluetooth 4.1 and FM Receiver

Single-Chip 5G Wi-Fi IEEE 802.11ac MAC/Baseband/Radio with Integrated Bluetooth 4.1 and FM Receiver

Single-Chip 5G Wi-Fi IEEE 802.11ac MAC/Baseband/ Radio with Integrated Bluetooth 5.x and FM Receiver

Single-Chip 5G Wi-Fi IEEE 802.11ac MAC/Baseband/ Radio with Integrated Bluetooth 5.x

Single-Chip 5G Wi-Fi IEEE 802.11ac 2 x 2 MAC/Baseband/Radio with Integrated Bluetooth 4.2 and RSDB

Single-Chip 5G Wi-Fi IEEE 802.11ac 2 x 2 MAC/Baseband/Radio with Integrated Bluetooth 5.x and RSDB

Single-Chip Ultra Low Power IEEE 802.11n MAC/Baseband/Radio with Integrated Bluetooth 5.x

Single-Chip IEEE 802.11ax 2x2 MAC/Baseband/Radio with Integrated Bluetooth 5.1 and an FM Receiver

Single-Chip 5G Wi-Fi IEEE 802.11ax 2x2 MAC/Baseband/Radio with Integrated Bluetooth 5.x

Single-Chip IEEE 802.11ax 2x2 MAC/Baseband/Radio with Integrated Bluetooth 5.2 (LE AUDIO)

Single-Chip Triple Combo with IEEE 802.11ax 1x1 MAC/Baseband/Radio, Integr. Bluetooth 5.2 (LE AUDIO) & Matter support
Single-Chip Triple Combo with IEEE 802.11ax 2x2+1x1 RSDB MAC/Baseband/Radio, Integr. Bluetooth 5.2 (LE AUDIO) & Matter support
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High Current, Low Cost, Point-of-Load Converter
Module for USB-C & Distributed Power Management

SILVERTEL announces the launch of the all new Ag7010, a 10A POL
Converter, optimised for operation with USB-C (PD) voltages at 9V, 12V
or 20V and further strengthening its reputation for producing innovative

power management modules.

esigned to provide a configurable 3.0 to
D 12.7V output with a conversion efficiency
of >97%, this small footprint, highly efficient mo-
dule packs a big punch, ideal for low loss systems
and well-suited for distributed power applicati-
ons. The Ag7010 offers a wide input voltage ran-
ge of 8V to 24V, delivering up to 10A of output
current to provide a non-isolated, low noise and
ripple output. Thanks to its high operating effi-
ciency, this module is the ideal choice for USB-C
Thunderbolt/Lightning interconnected systems
required to run on tight power budgets.

The Ag7010 can be controlled and monitored via
on-board I12C providing a very flexible and versa-
tile power device. The module is available in
a surface mount, ultra-small outline package,
measuring only 37x14x7mm (LxWxH) which can
be easily reflowed onto the host PCB, enabling

close thermal coupling and excellent thermal ma-

nagement to be achieved.

In addition, the Ag7010 is equipped with under-
and over-voltage lock-out, output enable, over-
current and thermal protection to provide a
robust and reliable power supply solution. Ope-
rating over the industrial temperature range as
standard and requiring few external compo-
nents, the transition from CAD to approved hard-
ware is a very simple, low cost and risk-free step
to take.

Designed and manufactured in the UK, and fully
RoHS and WEEE compliant, the Ag7010 comple-
ments SILVER TELECOM's extensive range of low
cost but highly featured power management mo-
dules.

Product and Evaluation board (EvalAg7010) are
available from CODICO now to help design engi-
neers make a thorough assessment of the devi-

\Andreas Hanausek, +43 1 86305 131
andreas.hanausek@codico.com

ce.

@Silvertel

2022:1 | 23




UNDERSTANDING
POWER INDUCTOR
PARAMETERS
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Modern DC/DC converter demands are largely driven by consumer applications. These applications require
power inductors mainly for battery-powered devices, embedded computing, and high-power/frequency DC/DC
converters. It is essential to understand the electrical characteristics of inductors to design systems that are
compact, cost-effective, efficient, and provide excellent thermal performance.

nductors are relatively simple components,
comprised of an insulated wire wound in a coil.

Complexity arises when individual components .
Cross-Selection | Length (Im)

are combined to create an inductor with the
Area (Awv)

proper size, weight, temperature, frequency, and
voltage to meet a target application.

Core
Material

When selecting an inductor, it is important to un-
derstand the electrical characteristics noted in

the inductor’s datasheet. This article will provide
guidance on how to select the optimal inductor Number of Turns (N)
for a solution while predicting the inductor’s
performance when designing a new DC/DC con- e 2 e s

verter.
Table 1: Calculating Inductance (L)

An inductor is a component in an electrical circuit

M = Hr Ho Permeability
that stores energy in its magnetic field. Inductors
. . X Hr Relative permeability (core)
convert electrical energy into magnetic energy
by storing, then supplying energy to the circuit Lo MrHoXAn o 1y =47 Cemsiizin: o MEiLe
= %
to regulate current flow. This means that if the Iv Am Area of the coil (magnetic field area)
current increases, the magnetic field increases.
. . V] Coil length (magnetic field length)
Figure 1 shows an inductor model.
N Number of turns

Inductors are formed using insulated wire Table 2: Calculating the Magnetic Flux Density (B)
wound as a coil. The coil can be different shapes

. o EQUATION PARAMETER PARAMETER DESCRIPTION
andsizes,anc canbewound usingcierentcore MM L

materials. The inductance is dependent on mul- p The medium'’s permeability
tiple factors, such as the number of turns, core B=uxH )

=M The magnetic field (dependent on
dimensions, and permeability. Figure 2 shows H the geometry, number of turns,

and current)
key inductor parameters.

Table 1 shows how to calculate inductance (L).

Common inductor parameters are described in

Magnetic Field more detail below:

Permeability

Magnetic permeability is the ability for a material

Coil

to respond to magnetic flux, as well as how much

magnetic flux that can pass through the inductor
Core

. within an applied electromagnetic field. Table 2
Material

shows how the permeability can intensify the ma-
gnetic flux density (B).

Based on Table 2, the magnetic flux concentrati-

on depends on the core permeability and dimen-

sions.

Figure 1: Electrical Model of an Inductor

2022:1 | 25
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e

Figure 3: Air Coil

Figure 3 shows a coil without a core. The air coil's
permeability is a constant value (ur air) that is
about equal to 1. Figure 4 shows an inductor with
a core. Note that when a core is used, the ma-
gnetic flux density is intensified.

For the magnetic core, the typical permeability
varies for different core materials. Table 3 lists

the permeability of three different ferromagnetic

core materials.
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Figure 4: Inductor with a Core

Inductance (L)

Inductance is the ability for an inductor to store
induced electric energy as magnetic energy. An
inductor must supply constant DC current to the
output load while being driven by the switching
input voltage.

Table 4 shows the relationship between the cur-

rent and the inductor’s voltage. Note that the vol-

tage across the inductor is proportional to the

Table 3: Magnetic Core Permeability

Iron ur FEgaseD

Nickel-zinc pr Nizn

Manganese-zinc pr Mnzn

change of current with respect the time. First, de-
termine the inductance range for your design,
keeping in mind that inductance is not constant
across operating conditions. Inductance can
change as frequency increases, which requires
special consideration for applications with higher
switching frequencies. Inductor manufacturers
typically test inductance at frequencies between
100kHz and 500kHz, since most DC/DC conver-
ters operate within this range.

CORE MATERIAL NOTATION PERMEABILITY

50 bis 150
40 bis 1.500
300 bis 20.000

Table 4: Calculating the Inductor’s Voltage Drop

EQUATION PARAMETER PARAMETER DESCRIPTION

A\

v=Lx di di
- |
dt T

Table 5: Calculating Cooper Rpc

Voltage drop across the inductor

Rate of change for the current

EQUATION PARAMETER PARAMETER DESCRIPTION

|
Rpc=p X —
pc=P* A

Resistivity
Length
Cross-sectional area




Table 6: Comparison Cross-Sectional Area Round vs. Flat Wire

[DiMensions [ TvPEOFwIRE COMPARISON | CROSS-SECTIONAL AREA

1mm Diameter Round

1x1mm (base/height) Flat

Table 7: Round vs. Flat Wires

Agounp = Tir? = T x 0.52 = 0.785mm?

Apar=1%1=1mm?

ROUND WIRES FLAT WIRES

Higher inductance
Higher resistance (Rpc)
Lower cross-section area
More turns possible

Lower current

Resistance (R)

The inductor’s current resistance results in heat
dissipation, which affects efficiency. The total
copper losses are comprised of the Rpc and Rac
losses. Rpc is constant regardless of the frequen-
cy, while Rac is dependent from the frequency.
Table 5 shows how to calculate Rpc.

The only way to reduce copper losses is to increa-
se the area of the wire, either by switching to a
thicker wire or using a flat wire. When using a

flat wire, the winding window is completely used,

Winding area is limited, maximum inductance is reduced
Lower resistance (Rpc)

Winding window completely used

Fewer turns possible

Higher current

which results in a lower Rpc. Table 6 shows the
cross-section area for a round wire versus flat
wire. Table 7 compares the advantages of
round and flat wires. Estimate the inductor’'s DC

copper loss (Ppc) with Equation (1):
— 12
(1) Ppc=1lpc* Rpc

The copper loss (Pac) is based on Rac, which is
caused by the proximity and skin effect, which is
driven by the frequency. The higher the frequen-
cy, the higher the Pac copper losses.
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Core losses

Generally, the magnetic properties required for
core-based inductors can be met with ferroma-
gnetic material. Depending on the core's materi-
al, the relative permeability of this inductor ran-
ges between 50 and 20000.

The domain structure of this material responds
when a magnetic field is applied; without a ma-
gnetic field, the orientation is random. Core
losses are generated when the magnetic energy
changes. The domains orient the magnetic mo-
ment along the magnetic field direction. As the
domains expand and contract, some of the do-
mains get stuck in the crystal structure. Once the
stuck domains are able to rotate, the energy
dissipates as heat.

Ripple current (Aly)

The ripple current (AlL) is the amount by which
the current changes during a switching cycle.
The inductor may not perform properly when it
operates outside of its peak current range. Anin-
ductor’s ripple current is typically designed to be
within 30% to 40% of the Irms. Figure 5 shows

the inductor current waveform.

Figure 5: Inductor Current Waveform

©AdobeStock/orodenkoff
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Rated current (Ipc, Irms)

The rated current refers to the DC current requi-
red to increase the inductor’s temperature by a
specified amount. The temperature rise (AT) is
not a standard value, though it is usually bet-
ween 20K and 40K. The rated current is measu-
red at the ambient temperature. This current is
provided in the inductor datasheet, and is the va-
lue expected for a final application. For applica-
tions with higher ambient temperatures, desi-
gners should select an inductor with a higher self-

heating temperature.

Figure 6 shows the temperature rise in relation
to the rated current. This curve can be used to
determine temperature rise for any current.

The operating temperature (Top) in an applicati-
on is determined by the ambient temperature
(TamB) and the inductor’s self-heating value (AT).
Top can be estimated with Equation (2):

) Top = TAMB + AT

The given rated current is a good way to estimate
an inductor’s temperature rise. Temperature in-
crease is also influenced by the circuit design,
PCB layout, proximity to other components, and
trace dimensions and thickness. Additional heat
may also be caused by an excess of AC loss ge-
nerated in the inductor core body and windings.
Use an inductor with a larger package size if
lower self-heating is required.

Saturation current (Isat)

The saturation current ratings refer to the DC cur-
rent that the inductor can support before the no-
minal inductance drops by a defined percentage.
The reference percent drop is unique to each in-
ductor. Generally, manufacturers set this value

1.10

1.00 ‘§

0.90

AL=20%

0.80
AL=30%

0.70

0.50

Inductance [pH]

0.40

0.30

0 2 4 6

8 10 12 14 16

Saturation Current [A]

Figure 7: Inductor Saturation Current Curve

between 20% and 35%, which can make compa-
ring inductors difficult. In datasheets, it is com-
mon to find a curve showing how the inductance
changes in relation to the DC current. This curve
can be used to evaluate the entire inductance
range and how it corresponds to the DC current.

The DC saturation current depends on the tem-
perature and the inductor’s magnetic material
and the structure of its core. Different structures
and magnetic cores can affect Isar.

Ferrite drum cores are the most common, and
they are characterized by a hard saturation curve
(see Figure 7). Is it critical to ensure that the in-
ductor does not operate beyond the drop point,
as the inductance drops significantly and functio-
nality is reduced beyond this point.

Composite molded inductors have stable induc-
tance drops across temperature changes, with
soft saturation. Soft saturation provides the de-
signers more flexibility and wider operating ran-
ges due the gradual inductance drop.

100 /
/
g 80
g AT=60K
60
o /i
2 AT=40K AT
= 40 ] T
8. /l ]
5 AT=20K / ! '
= 20 - : :
]
/ ] : ]
0 4-/ ] 1 !
0 5 10 15 20 25 30 35

Rated Current [A]

Figure 6: Inductor Rated Current Curve
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Figure 7 shows two saturation curves. The blue
curve shows an example of soft saturation with
a typical composite molded inductor. The red
curve shows an example of hard saturation with
a typical Nizn/MnZn drum core. A smaller induc-
tance (or a larger package size) allows inductors
to handle higher saturation currents.

Self-resonant frequency

and impedance

The self-resonant frequency (fr) of an inductor
is the lowest frequency at which the inductor re-
sonates with its self-capacitance. At the resonant
frequency, the impedance is at its maximum pe-
ak, and the effective inductance is zero. Figure 8

shows the inductor’s circuit model.

An inductor has inductive characteristics (shown

as the blue curve Figure 9) up to the resonant




Figure 8: Inductor Circuit Model

frequency (fr), as an increasing frequency corre-
sponds to a higher impedance. At the resonant
frequency, the negative capacitive reactance (Xc)
is equal to the positive inductive reactance (XL),
estimated by the condition in Equation (3):

1
B X =X¢ — juL=—F=
L=Ac J jwC
Beyond the resonant frequency (shown as the
red curve Figure 9), the inductor displays capaci-
tive characteristics that correspond to a decrea-
sing impedance. After this point, the inductor

does not function as expected.

Figure 9 shows the relationship between induc-
tance and frequency.

Selecting a cost-effective

and compact inductor

It is simple for a designer to choose a sufficient
inductor once they understand the basic mea-
ning behind each parameter in an inductor’s da-
tasheet. However, if a designer knows the details

behind each parameter, they can choose the op-
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Figure 9: Inductance vs. Frequency

timal inductor for a DC/DC converter application,
and predict how the system will perform under
different conditions.

Monolithic Power Systems supplies a wide array
of power inductors for applications ranging from
power supplies to power converters. In particu-
lar, the MPL-SE inductor series are semi-shielded
inductors covered by an external magnetic
epoxy resin to improve magnetic characteristics.
The molded inductor series MPL-AY, MPL-AT und
MPL-AL offer soft saturation, providing stable
behavior at high operating temperatures. These
molded inductors feature low DC and AC resi-
stances and can handle high currents. In additi-
on, the molded construction reduces audible

——

R Ty,

ﬂal i

24

noise generated from alternating currents and
pulse wave frequencies. Choose the optimal in-
ductor based on the following criteria:

+ Choose the low-profile MPL-AT molded series
when height is a design restriction.

+ Choose the MPL-AY molded series when an ap-
plication requires a high current capability

+ Choose the MPL-AL molded series for high-effi-
ciency applications.

+ Monolithic Power Systems inductors and DC/DC
power converters provide an easy, complete

power solution for your design.

Conclusion

There are a wide variety of inductors on the mar-
ket for different applications, and it can be diffi-
cult to select the optimal inductor. For example,
larger-value inductors reduce DC losses an im-
prove efficiency, but they are physically larger
and they retain more heat.

Because there is no one-size-fits-all inductor, it
is vital to understand each inductor’s parameters,
as well as the relationships between different
parameters. This can help designers determine
how an inductor would perform in a particular
DC/DC application, and aid in inductor selection
when looking at MPS's semi-shielded inductors
and molded inductors.
[ P01
"% Sebastian Gebhart, +43 1 86305 205
sebastian.gebhart@codico.com

Author: Sven Spohr, Power Magnetics Engineer,
Monolithic Power Systems
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Magnetic Solutions for

Noise Filtering

Electrical noise or EMI is a frequent challenge for engineers designing
high-frequency electronic products and powerline circuits. Although
noise problems have been around for a long time, but they have
become more acute with the exponential growth in the number of
electrical and electronic devices and the increasing importance

of wireless communications.

o main forms of electrical noise include
-l_\::)nducted EMI (electrical disturbances pro-
duced by inadvertent physical contact of conduc-
tors) and radiated EMI, which is caused by induc-
tive coupling between circuit elements in close

proximity.

Regardless of its form, EMI interferes with the

operation of devices and equipment, often resul-

ting in equipment malfunction, latent or catastro-
phic failures, and costly downtime on operations

at industrial and commercial facilities.

Mitigating electrical noise

in modern applications

In contrast to differential mode (DM) disturban-
ces, common mode (CM) noise refers to electrical
noise that flows in the same direction in a pair
of lines. Some common sources include diffe-
rences in potential between grounds, stray RF
signals, power inverters, and DC switching of mo-
tors. Conducted noise in power lines can also in-
terfere with radio and TV reception. Magnetic
components such as inductors and chokes can

provide EMI filtering in electric circuits. Common-

E:T-N

mode chokes are magnetic elements that block
high-frequency noise common to two or more
data or power lines, while allowing a specified
low-frequency DC signal to pass through. Some
essential considerations for selecting CM chokes
include high power density, high current ratings,
as well as a wide range of impedance and induc-

tance values.

These factors all depend on the amount of noise
attenuation required, frequency range and cur-
rent handling specifications. Due to rapid minia-
turization and space constraints in modern ap-
plications such as loT devices, wearables, and
portable consumer electronics, electronic com-
ponents must be small enough to fit into com-
ponent dense PCBs. Thus, CM chokes with small
footprints are ideal.

©AdobeStock/Martin Piechotta




EATON's solutions for

common mode filtering

ECM (EATON Common Mode) chokes are suitab-
le for high-performance EMI filtering in various
industrial, energy, medical, and consumer appli-
cations. Examples include Industrial loT equip-
ment, motion controls, smart meters, solar/wind
generators, charger controllers, diagnostic equip-
ment, remote monitoring, high-tech consumer

products and battery-powered devices.

EATON ECM is a new line of common-mode cho-
kes consisting of two families; ECMT and ECMS.
ECMS are offered in three families; ECMS1V0704,
ECMS1V0905, and ECMS1V1306, while the ECMT
products come in three families; ECMT1V17,
ECMT1V20, and ECMT1V24. ECMT1V17 and
ECMT1V20 are available in both horizontal and

vertical configurations.

ECM are offered in several through-hole and sur-
face mounted sizes from 7 to 24mm. EATON ECM
provides a complete range of inductance, impe-
dance and current ratings, while delivering high-
performance noise filtering in today’s high-fre-
quency and power line circuits. Both ECMS and
ECMT offer an optimal combination of filtering
options, from high-voltage isolation to EMI im-
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e RATED CURRENT | RATED VOLTAGE | HI-POT? PIN OUT

ECMT1V1717S

TmH - 85mH 1A-0.3A 250VAC 1500 7x8mm
ECMT1V1717H"
ECMT1V2023S

2mH - 60mH 1.5A - 0.4A 250VAC 1500 10x13mm
ECMT1V2023H"'
ECMT1V2429S 5mH - 30mH 1.4A - 0.6A 250VAC 1500 10x13mm

'horizontal type; ?VAC Coil to Coil, 2s, 5mA

RANGE RATED CURRENT | RATED VOLTAGE | PACKAGE SIZE* | HEIGHT*

ECMS1V0704 70Q - 3kQ 15A-0.9A 80VDC 8x6.5mm 3.8mm
ECMS1V0905 300Q - 2.7kQ 6A - 2A 80VDC 10x7.5mm 4.8mm
ECMS1V1306 230Q - 1kQ 10A - 6A 80VDC 13x11.3mm 6.4mm

3typical; “max

munity ideal for a wide range of commercial ap- + EMI immunity in various applications
plications. EATON ECM can perform reliably in  + Ideal for noise suppresion over a wide range
-40 to +125°C operating temperatures. of frequencies

» Suitable for use in high-voltage signal lines
Benefits « Improves application reliability under a wide
Complete package size offers greater flexibility range of environmental conditions
across a wide range of applications using small  « Suitable for a wide range of applications

and large products reducing board size or adding

[ P02

\Sebastian Gebhart, +43 1 86305 205
sebastian.gebhart@codico.com

more power in the same size.

+ High current capability, up to 15A
+ Suppression of common-mode noise up to

100MHz Author: Acos Labadly, SR FAE, EATON Electronics Division
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SUPER-

For Automotive

DACIT

Using Electric Double Layer Capacitors (EDLCs, Supercaps) instead of or in
combination with batteries is an advantageous solution for optimising
costs, service life and runtime. They are maintenance free and can
achieve a design lifetime of up to 20 years.

n 2021, EATON introduced its first AEC-Q200

certified double layer capacitors. TVA-series is
a 3V cylindrical cell with a capacitance range of
25 to 100F, suitable for automotive applications,
offering high reliability, low resistance and long
life. It is shock and vibration tested according to
MIL-STD-202G and UL recognised. TVA can be
the sole source for energy storage or used in
combination with batteries to meet system re-
quirements. They are adapted from the highly
reliable TV family, which has been produced sin-
ce 2016. Automotive-grade TVAs are ideal for
delivering high-density power in modern vehicles
(e.g. boardnet stabilisation, electric door locks, e-
call and video recorder backup power). The ope-
rating temperature is -40 to +65°C, which can be
extended to +85°C.
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Features & benefits

+ 3V operating voltage for high power
and high energy

+ Stored energy 31.3 to 125mWh

» Ultra low ESR of 11 to 18mQ for
high power density

+ Large capacitance of 25 to 100F for
high energy density

+ AEC-Q200 qualified (meets EATON's
internal AEC-Q200 test plan)

VOLTAGE/CAPACITANCE MAX. DIMENSIONS

3V/25F 16.5%x28.4mm
3V/35F 16.5x38mm
3V /60F 18.5x42mm

3V /100F 18.5x60.5mm

F.T-N

APPLICATIONS

E-latch: To unlock doors and trunk in
case the battery is disconnected
E-call backup and video recording in
case of an accident

Board net stabilisation:

To maintain voltage during high
current loads

To backup equipment such as truck
trackers, tachographs during ignition
off cycles, etc.

For more details, samples or a quotation kindly

contact:

@
\ Roland Trimmel, +43 1 86305 144

roland.trimmel@codico.com

©AdobeStock/Photocreo Bednarek




Reducing the overall size of a design by increasing conversion efficiency
is a common goal of power electronics designers. One way to.achieve
this is to use Wide Bandgap (WBG) semiconductor devices.

BG devices can operate at higher swit-
Wching frequencies and higher temperatu-
res than traditional semiconductors. Their use
enables a reduction in the size of passive com-
ponents, resulting in a more compact design, and
increases the power density per volume of the
converters, making miniaturisation mandatory.
WBG devices also operate with extremely high
voltage slew rates producing more high-frequen-
cy emissions. Meeting the electromagnetic com-
pliance (EMC) requirements of regulatory agen-
cies is becoming more and more complex for de-
signs using WBG semiconductors, and electro-
magnetic interference (EMI) suppression capaci-
tors play a crucial role. They must be miniaturi-
sed, to realise the benefits of smaller overall de-
signs, but at the same time must meet high-re-
liability requirements under critical electrical and

environmental conditions.

The KEMET R53 series X2 polypropylene film EMI
suppression capacitors are uniquely positioned
to meet these demanding requirements. It's a
first to market X2 technology in terms of combi-
ned THB grade IIIB level, miniaturised dimensi-

ons and the highest capacitance value.

KEMET's R53 series offers capacitance values
from 0.1pF to 22pF, lead spacing from 15mm to

37.5mm, AEC-Q200 qualification, and long-life
stability in harsh environmental conditions. Its
volume is on average 60% smaller than compe-
titive X2 class capacitors, enabling a smaller PCB
area, reduced weight, lower costs, and improved
reliability. R53 is well suited for AC/DC converters
in onboard chargers for XEVs, smart grid hard-
ware, EMI filtering in Variable Frequency Drives
(VFDs), LED drivers, and high energy density ap-
plications such as capacitive power supplies.
R53 series exceeds previous solutions and meet
the IEC-60384-14 humidity robustness test with
a class IlIB classification. R53 achieves 1,000
hours during an accelerated life test under 85°C
and 85% relative humidity at its rated AC (310V)
and DC (560V) voltages.

Cap. drop (%)
0%

Ohrs == 500hrs
) 1000hrs

2%
-4%
6%
-8%
-10% —
-12%

Limit [ F862-vo54 [ R52 R53

Capacitance Change, 100nF pitch 15mm; test conditions
85°C/85% RH/240VAC
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-IRST ON THE MARKE

aYAGEO company

Specification

+ Rated Voltage: 310VAC 50/60Hz

* Recommended DC Voltage: < 630VDC

« Capacitance Range: 100nF to 22pF

« Pitch of leads: 15 to 37.5mm

« Approvals: ENEC, UL, cUL, CQC

« X2 class (IEC 60384-14)

+ THB grade I1IB: 85°C, 85% RH, 1,000 hours
at 310 VAC acc. to IEC 60384-14

» THB grade IlIB: 85°C, 85% RH, 1,000 hours
at 560 VDC acc. to IEC 60384-14

* Operating Temperature Range: -40 to +110°C

+ Low halogen content according to JS709C

+ 100% screening factory test at 1,900VDC

« Self-healing properties

* Automotive (AEC-Q200) grade

For more details, a quotation or samples please

\ Roland Trimmel, +43 1 86305 144
roland.trimmel@codico.com

W TEST CONDITION A TEST CONDITION B
|

contact:

40°C/93% RH 85°C/85% RH
21 days 168 hours

40°C/93% RH
56 days

I 85°C/85% RH

500 hours

60°C/93% RH
56 days

85°C/85% RH

i 1,000 hours
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CALCULATING
CAPACITOR LIFETIME
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Diagram 1: Error frequency in power electronics

Semiconductor Solder Joint

Connector Other

The 1/2021 issue of Impulse provided an overview on the general topic of
Electric Vehicle Supply Equipment (EVSE). It specifically focused on the DC
link as the key element within the application. The following article will
deal with the topic of DC link capacitors, with a particular emphasis on re-
liability and lifetime extension in EVSE equipment and power electronics.

he reason for taking a more detailed look is
Tthat the DC link capacitor is a component
with the potential of becoming the greatest sour-
ce of error in the entire system, due to its strong
thermal and electrical load. As shown in diagram
1, the exact error rate here is 30%.

Current
Measure-
ment

Circuit

Protection EMI Filter

L
T

What are DC link capacitors for?

The DC link or the intermediate circuit capacitor
decouples the primary side from the secondary
side. lllustration 1 shows the basic structure in
EVSE. The DC link capacitor block is the fifth from
the left, the seventh is the galvanic isolation that

Galvanic
Isolation

3

DC Link: KEMET C4AQ series, PANASONIC EZPV series,
RUBYCON VXK series (Snap-in) and BHW series (Radial)

llustration 1: Basic structure EVSE
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separates the primary from the secondary side.
The primary and secondary sides are to the left

and right of the galvanic isolation.

Since both the primary and the secondary cur-
rents are different during operating time, the dif-
ference between the currents must be balanced
by the DC link capacitor. As a rule, current loads
are created by transient processes, such as

changes in the speed of an engine.

Determining the lifetime

This is not about the total failure of the product,
but about how long the product still remains
within tolerance. One should take a critical ap-
proach at manufacturers here, since there can
be a wide spread in this regard. At RUBYCON,
capacitors are specified to allow for a 0% toleran-
ce when determining their lifetime. If we briefly
touch upon the issue of temperature influence,
one can use the following formula: The lifetime
of a capacitor drops by half when the tempera-
ture rises by 10K. This simple consideration,

however, is not enough.

AC/DC Current

DC Filter

Secondary Measure:
Side ment YL
L
T

(©AdobeStock/Gorodenkoff
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lllustration 2: Process steps for the lifetime calculation

As already mentioned at the beginning, the ca-
pacitor is the component with the highest failu-
re rate. We will now take a look at the calculation
of the lifetime of a capacitor step by step, and
eventually provide all parameters we require to
recommend the most suitable component.
Developers will want to influence two parame-
ters: the electrothermal lifetime modelling for
the dimensioning of their capacitor, and the
multi-objective optimisation of the capacitor
with regard to costs, size, efficiency, and reliabi-
lity.

The calculation of the lifetime in turn provides
for two possibilities for predicting the lifetime:
+ Constant load
+ Long-term forecast based on a

mission profile

Under conditions of constant operation, a sim-
ple model is used, where only the influence of
temperature and voltage is included. The for-

mula is as follows:

otoxg) e[ [f 3]

The long-term forecast based on a mission pro-
file can consider significantly more parameters,
so as to optimise the design of a capacitor in
terms of price and performance. Such a consi-
deration includes parameters that can simulate

changing environmental conditions, such as am-

bient temperature, air humidity (is relevant for
film capacitors but not for AL-E types) and vibra-
tions. User behaviour is also taken into account,
such as load changes and mains fluctuations.
Aload change is, for instance, a spontaneous
change in the speed of an electric motor.

The last item to be considered here are parame-
ter changes of the capacitor, e.g. the influence
of the equivalent series resistance throughout
the service life. This is relevant because, as the
ESR value rises, the capacitor's temperature ra-
pidly increases, resulting in a deterioration of the
estimated lifetime. The process steps are descri-
bed in lllustration 2, provided here by CODICO.

Which parameters do we need

for a complete mission profile?

+ Applied voltage

+ Humidity profile over time for a film capacitor

» Current over time with a very precise resoluti-
on; we will be happy to provide information on
how precise the resolution must be. The latter
depends on the application, since a motor for
a sports car has different requirements than
the motor of a sluice gate at a power plant.

» Temperature in or on the compensator: it is
possible to build a capacitor containing a tem-
perature sensor so as to obtain precise results
already in the prototype phase.

Subsequently, the collected temperature profiles

are standardised on the basis of the nominal
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temperature to achieve comparability and allow

for an overall calculation.

As a small inspiration, | would like to refer at
this point to an experiment carried out by re-
searchers at the Aalborg University in Denmark.
Researchers Haoran Wang and Huai Wang ex-
amined a DC link bank consisiting of 3x3 AL-E ca-
pacitors, and established that the load distribu-
tion in the DC link capacitor surface is uneven. It
is evident here that the arrangement of the ca-
pacitors has an influence on the load of the indi-
vidual capacitors, and that these in turn »age« at
different speeds, i.e. their lifetime declines. Illu-
stration 3 shows the 3x3 capacitor bank with the
same capacitors 470uF/450V. lllustration 4 shows
how the capacitors generate less heat through

optimised capacitance values.

This is due to an optimised load distribution wit-
hin the capacitor bank. It must be noted that the
arrangement included four 750uF/450V AL-E ca-
pacitors, four 620uF/450V AL-E capacitors, and
one 390uF/450V capacitor. One must consider
whether the increased logistical effort of integra-
ting different capacitors is justified. From a ther-
mal point of view, this definitely results in an im-
provement without the need for a redesign.
Should you have any further questions, please
do not hesitate to contact us!

[ PO5
N Rainer Scalick, +43 1 86305 366
rainer.scalick@codico.com

Illustration 3: Same 3x3 capacitors

Illustration 4: Load-optimised arrangement of capacitors
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OOLYME —
DACITORS

Why and Where to Use Panasaric

©AdobeStock/Bopuc BordapayK

Why should you still consider polymer capacitors for your industrial H ybrid capacitors are, of course, a push pro-

application instead of hybrid caps? duct due to their great properties, mainly
driven by the automotive industry. This leads to

a situation we are currently struggling with - avai-
lability. As some suppliers are not able to catch

Oil/Water up with expanding the production capacities as
Pump
Industrial Smart
Lighting Metering

fast as the demand and orders increase, we re-
commend considering polymer aluminum solid
capacitors, such as OS-CON from PANASONIC In-

Reduction of ripple voltage (noise)
Solar Base Noise reduction with same rated products

Inverter Station

OS-CON
Target

Application

Industrial Security
Automation Camera

Voltage variation during load fluctation
Reduced voltage drop during load fluctuation

Home
Appliances
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dustry, for your application, as a replacement for
e-caps and hybrid capacitors. Compared to Al-
electrolytic capacitors, the advantages are space
savings and a possible reduction in parts count.

PANASONIC's OS-CON family offers a very low
ESR of down to 5mQ, high ripple current capabi-
lity of up to 7.5Ar.m.s. and very long guaranteed
life times of up to 20,000hrs @105°C in compact
dimensions. The general rule of thumb is »10 ti-
mes increase of the life time by each 20°C tem-
perature reduction«. So, for example, a 1,000hrs
at 125°C specified product has 100,000hrs at
85°C. Another advantage is that the ESR is stable
over the temperature range. Especially for low
temperatures below zero degrees, OS-CON tech-
nology brings advantages related to miniaturiza-

tion and function due to the still very low ESR.

Voltage range extends from 2 to 100V with capa-
citances of up to 2,700pF. Both THT and SMD ver-
sions are available and the rated temperature
ranges up to 125°C.

Suitable functions for OS-CON are smoothing in
power supply circuits, backup and by-pass capa-

citor, or LC filter circuits.

Highlights

* 16V/1,000pF/10x12.6mm/12mQ/5,400mA
r.m.s./-55...+105°C/20,000hrs./SMD
(SVPT series)

* 16V/47uF/5%x4.4mm/25mQ/3,200mA r.m.s./
-55...+105°C/5,000hrs./SMD (SVPG series)

* 16V/330uF/6.3%x10.4mm/6.5mQ/7,500mA

r.m.s./-55...+105°C/5,000hrs./SMD

(SVPG series)
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Key takeaway
+ Very low ESR and high ripple current capability

in compact dimensions offers miniaturization

and possibly part count reduction

* Long guaranteed lifetime, especially in the in-

dustrial temperature range

+ Best suited for low temperatures below zero

degrees due to solid polymer which keeps the
ESR almost stable

For more details, a quotation or samples please

contact

[ P06 ]
N Rainer Scalick, +43 1 86305 366
rainer.scalick@codico.com

APPLICATIONS

* IGBT gate drive capacitor in power
supply for motors

* Output filter capacitor of measure-
ment board in smart meters

* In-/Output smoothing capacitor in
power supplies generally

* Voltage noise filter capacitor of motor
driver for panning at surveillance
cameras (using OS-CON keeps a clear
image at minus temperatures)
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EVOLUTIO
ﬁuﬁture Snubber
Capacitor Solutions

ck/Lukas Gojda ¥

RUBYCON's new PMLCAP »MH series« is a product designed for snubber
applications. But what is actually PMLCAP? This product might not be
widely known though this capacitor is already used for many applications
that require stable characteristics. It is even used (and still working) for
seismometers inside NASA's Mars InSight lander, launched in 2018.

MLCAP is a technology from RUBYCON that
Pconsists of a multilayer polymer with a uni-
form dielectric and no magnetic material. It is a
non-polarised capacitor, and the possibility to re-
place similar »layered capacitors« like MLCC and

film capacitors.

PMLCAP advantages

+ No piezoelectric effect

* No DC-bias capacitance change

+ No electro-distortion and much lower
Coulomb force to cause squeal

+ No risk of short circuit, smoke or fire due
to cracks or PCB bend

+ Wide temperature range up to +125°C

+ Smaller size and weight: 90% smaller than film

caps and 95% less weight than same-size MLCCs
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+ Very stable capacitance: capacitance change
rate within £5% at -55 to +125°C

In terms of size and electrical specification,
PMLCAPs are midway between MLCCs and film
capacitors. For the same capacitance, they are
ten times smaller compared to metallised film
capacitors. MLCCs can be slightly smaller than
PMLCAPs. However, PMLCAPs do not have unde-
sirable characteristics like MLCCs, such as DC bias

characteristic or piezoelectric effect.

Apart from the size, there is no risk of short-cir-
cuit with PMLCAPs due to its self-healing proper-
ties. Even if an overvoltage pulse is applied and
a short circuit occurs, the current is concentrated

on the shorted part. The resulting heat causes

the metal electrode to vaporise, thus restoring
the insulation.

A challenge for PMLCAPs is the higher voltage.
In the past, PMLCAPs were only available up to
a voltage of 100V, which was already sufficient
for audio applications. However, the technology
is also suitable for higher voltages, resulting in
large film capacitors being replaced by smaller
solutions. As the electronics market requires mo-
re and more high voltage and high current capa-
citors, RUBYCON has accelerated its PMLCAP de-

velopment to extend the voltage range.

MU series

The existing MU series range was expanded by
recently adding 200V availability. This series is
currently used in many applications. Even with
our customers, this product replaced MLCC or
film capacitors thanks to its size and its stable
characteristic in applications ranging from stable
consumer goods to automotive usage.

Basic specification of MU series

Temperature range: -55°C to +125°C

Rated voltage: 16~63V, 100V and 200V

Rated capacitance: 100pF to 22F

Size: 1608 (1.6x0.8mm), 5750 (5.7x5.0mm)
Capacitance tolerance: K(+10%) and M(+20%)
Humidity resistant: 40°C, 95% RH, 500 hours

MH series (NEW)

The new MH series is the first series suitable for
higher voltages up to 500V. Currently, 250V 1.0pF
and 500V 0.22pF are available for wider use. The
MH series retains all the PMLCAP advantages
mentioned above. By replacing film capacitors,
the MH series certainly saves space and reduces
the risk of smoke or fire from a short circuit.
X7R MLCC may be smaller, but considering the

capacitance drain due to DC voltage and the

Picture 1: VMH series size comparison
with same spec film capacitor
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need to connect multiple MLCC in series or par-
allel, the space requirement could be larger com-
pared to PMLCAPs.

Basic specification of MH series

Temperature range: -55°C to +125°C

Rated voltage/capacitance: 250V/1.0uF and 500V/0.22pF
Size: 8271 (8.2x7.1x1.8mm)

Voltage proof: 150% of rated voltage (1min)

Insulation resistance: 300MQ/pF or more
Humidity resistant: 40°C 95% RH 500 hours

Samples and MP: Available on request

Typical applications:

+ All snubber circuits

+ Industrial inverters (Low and High voltage)
* EVinverters

Next target: Power Film Caps
Of course, RUBYCON's final target is a much hig-
her voltage and higher capacitance. The ultimate

objective is to replace the power film capacitors
used inside the inverters of electric vehicles. For
high voltages with high current applications, big
box-size film capacitors are currently used. Since
PMLCAP can miniaturise the size of film capaci-
tors, however, if PMLCAP reaches such high vol-
tage in future, size and weight will shrink to 1/10
like a cigarette carton shrinking down to a ciga-
rette pack. Such size and weight can significantly
improve your driving efficiency.

Another novelty - Ceramic Packaging
Unfortunately, the weakness of PMLCAPs is hu-
midity. Currently, MS series exist for 85°C and
85% humidity resistance. Unless they are herme-
tically sealed, they still need to consider moisture
environments.

Now RUBYCON has come up with a new idea of
PMLCAP hermetic sealing, i.e. to seal the whole
PMLCAP with a ceramic package, like crystal os-

External Electrode Structure

. Metal Spray [Brass)
Cu Place

Picture 3: Structure of MH series
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cillators. With this packaging, PMLCAPs become
ultra-stable. The temperature characteristic of
capacitance will be less than £5% (See Picture 2).
It actually increases the capacitance value in hig-
her temperature ranges. Of course, de-rating for

DC-bias is not a necessity.

Size is still a question: currently, 3.2x2.5mm
(3225 size) is available because this size is the
usual size for ceramic packages used in crystal
products. Depending on the customers’ require-

ments, bigger sizes are also being considered.

Basic specification

Temperature range: -55°C to +175°C

Rated voltage/capacitance: 10V/0.47pF and 63V/1000pF
Capacitance tolerance: J (+5%)

Size: 3225 (3.2x2.5x1.8mm)

Humidity resistant: 40°C 95% RH 500 hours

No de-rating needed

Samples: Available

Your inputs are very welcome

PMLCAPs are already widely used in certain mar-
kets, especially for audio applications. As descri-
bed in the above introduction, however, there is
much greater potential behind PMLCAPs. This
will depend on your capacitor requirements.
RUBYCON is always willing to provide samples

for your new project.

Even for the purposes of new product research,
RUBYCON always welcomes input from custo-
mers. MH series is only at the start, and has the

potential to replace today's snubber capacitors.

Remember the following

advantages of the MH series:

+ Eliminates short-circuit risks

* 1/10 size compared to same-spec
film capacitors

+ Low ESL, suitable for high frequency usage

If you are interested in receiving specifications

and samples for any products in this article, plea-

se ask your nearest CODICO contact, or send me

an e-mail. We are looking forward to your inqui-
ries and inputs.

P07
" Yasunobu lkuno, +43 1 86305276
yasunobu.ikuno@codico.com

Source: RUBYCON
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BEST

SOUND

DSO531SHH: Best Phase Noise

Reduction, Best Audio Sound!

KDS DSO531SHH is an ultra-low phase noise SPXO developed and widely
used in audio DACs. We will introduce this product with an explanation
of why phase noise is so important for oscillators.

n audio electronics applications, it's not so diffi-

cult to perceive differences in quality. If you
change the speakers or headphones and listen
very carefully, you will most probably feel the dif-
ference in the sound. Yet this does not only hap-
pen with a change of the complete hardware.
Even simple passive electronic components in-
side the hardware like capacitors, inductors, re-
sistors, switches, etc. can have an impact on your
audio sound. The quality of these components
might not directly improve the sound. Good qua-
lity components, however, will certainly allow you
to understand the sound that audio designers
had intended.
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The crystal is one of the passive components
which strongly affects audio quality. It is used
as the clock source of many microcontrollers,
though the most effective one is that of the digi-
tal-analogue converter (DAC). To convert digital
to analogue data (sound), you need an accurate
timing (clock) signal coming from the crystal.
Though we simply refer to them as »crystals«, the-
re are various types and brands to choose from.
Well-known product types are OCXOs or atomic
clocks used in ultra-high-end audio equipment.

These products have a very accurate frequency

tolerance at ppb level. TCXOs and simple packa-

DAISHINKU CORP.

ge crystal oscillators (SPXOs) with tolerances at
ppm level are also used to convert digital music

data into beautiful sound.

Better frequency tolerance means you can get

the clock frequency very close to the one you ex-

actly aim for. Frequency tolerance thus affects

©AdobeStock/AntonioDiaz
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audio quality: converting 44.100Hz digital audio
data with a 44.000Hz clock will result in some
data losses and errors. This only shows how you
convert data files, but audio sound data changes
with time, so each moment of each sound beco-
mes one single data. Therefore, we need »short-

termc stability to support conversion.

In a manner of speaking, frequency and toleran-
ce are like »long-term« stability. But then what is
»short-terme stability?

Phase noise importance

»Short-termc stability is often defined as phase
noise or jitter, i.e. crystal oscillation is not perfect-
ly stable. Even within one second, each wave-
length cycle inside a frequency differs slightly.
The tolerance of this cycle is called jitter, using
time units like nano/pico/femto seconds. Jitter
defines the discrepancy from the ideal cycle. How-
ever, measuring jitter exactly in terms of time is
difficult, so often phase noise is first measured
and then referred to as index to show this »short-
term« stability. So what is the key determinant

for a better phase noise for crystal oscillators?

-21.2 Offset: 10,000

-13.6 Offset: 100,000
-7.7 Offset: 1,000,000

-0.2 BW: 12k~5MHz

There are 3 parameters:

+ Better Q-factor of the crystal blank

* Higher signal level

+ Lower noise performance of the
oscillation circuit

The Q-factor plays the most important role here.
An improvement of the overall phase noise be-
haviour can best be achieved by reducing the
phase noise near the carrier frequency. The Q-
factor is related to this phase noise near the car-
rier frequency, so a crystal blank with a better Q-

factor will lead to a reduction in phase noise.

The blank's Q-factor depends on the quality of
the synthetic quartz crystal. Furthermore, it de-
pends on the crystal seeds which are the base
for growing synthetic quartz. KDS is one of the
few suppliers who operate their own autoclaves

to grow synthetic quartz crystal.

Over time, KDS has been improving Q-factor cry-
stals and produces the best quality seeds to crea-
te high Q-factor crystal blanks.
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A higher signal level also helps to reduce phase
noise due to the simple S/N ratio. Yet each crystal
blank has a drive-level limitation: If you input too
high power, the crystal will exceed its frequen-
cy tolerance and presents the risk of a different
oscillation mode. Therefore, you always need to
achieve a balance between higher signal and the

crystal's drive level limitation.

Nevertheless, the crystal is only one component
inside the application. The entire electronic cir-
cuit design, including the crystal oscillation circuit,
will affect the total phase noise. To maintain
a better phase noise, KDS recommends the fol-
lowing points from a supplier point of view:

+ Secure a high Q-factor of the oscillation circuit.
The total Q-factor of the oscillation loop is rela-
ted to the crystal's Q-factor and ohmic losses

in the oscillation circuit.

Higher signal level within the crystal drive level
allowance: The higher the signal level, the more
favourable the noise characteristics. Yet the cry-
stal must be used within drive level allowance.

Frequency multiplication using a PLL circuit will

cause a degradation of phase noise.

Minimise noise from other components and se-
lect the components that have low noise figure
(NF) and flicker (1/f) corner frequency to mini-
mise thermal noise, shot noise, and flicker (1/f)

noise from the semiconductor.

If necessary, place a bypass capacitor in close
distance to the power supply and GND to re-
strict noise.

Introduction: DSO531SHH

KDS DSO531SHH was developed for the audio
market with a focus on excellent noise perfor-
mance. The oscillation circuit layout inside this
oscillator was designed to cause less noise. Mo-
reover, the IC used inside the oscillator was opti-
mised with regard to crystal parameters for os-
cillation level and negative resistance. This inno-
vative approach has reduced phase noise level
dramatically by 10 to 20dB, even compared to
currently low phase noise models. RMS jitter was
reduced approximately to 1/3 by reviewing the
circuit design. These design reviews have contri-
buted to excellent sound quality improvements

in digital audio equipment.
This large 5.0x3.2mm (5032 size) ceramic packa-

ge also has an impact. Compared to major packa-
ges like 3.2x2.5mm (3225 size) and 2.0x1.6mm
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Grown synthetic quartz crystal at the KDS Nishiwaki factory

(2016 size), signal effects caused by thermal fluc-
tuation and mechanical vibration were improved.
In addition, a bigger cavity inside the package
renders the crystal design more flexible to pre-
vent deterioration of phase noise close to high-
drive. As a result, one gets stable characteristics

throughout the entire audio band.

The available frequency of DSO531SHH ranges
from 20MHz to 50MHz. Major frequencies like
22.5792MHz (for audio 44.1kHz) and 24.576 MHz
(for video 48kHz) are already widely used. Higher
frequencies like 45.1584MHz and 49.152MHz are
being developed as well. Frequencies over
50MHz like 90.3168MHz and 98.304MHz are not
available, though they will be covered with the
smaller type DSO321SHH currently under deve-

lopment.

CODICO has many solutions

CODICO offers a wide range of crystal solutions
for audio applications. The tolerance levels of
DSO531SHH and DSO321SHH are +25...50ppm,
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tp = Frequency wavelength cycle, Atj = Jitter

Explanation frequency wavelength and jitter

corresponding to standard crystal oscillators. mend several products that match your require-

For tighter tolerance items, we offer other pro- ments.
ducts such as TCXOs and OCXOs.

P08
\ Yasunobu lkuno, +43 1 86305 276

yasunobu.ikuno@codico.com

If you are interested in any of the above products,

don't hesitate to contact us. CODICO can recom-

DSO531SHH Electrical Specification

ITEM m SPECIFICATION

Output Frequency Range MHz 20to 50

+50/-40 to +85°C
Frequency Stability x 10®

+30/-20 to +70°C
Supply Voltage \Y +1.8t03.3

+2.7 /Vcc=1.8V
Current Consumption mA

+7.7 / Vcc=3.3V
Symmetry % 45 to 55
Output Waveform CMOS

0 Level Output Voltage /1 Level Output Voltage 0.1 Vec /0.9 Vec

Load Condition pF 15 max.
-160 typ. / Vcc=3.3V, Offset 1kHz
f -172 typ. / Vcc=3.3V, Offset 100kHz
Phase Noise dBc/Hz

(Output Frequency: 24.576MHz) -158 typ. / Vcc=1.8V,, Offset 1kHz

-166 typ. / Vcc=1.8V, Offset 100kHz

Output Control Enable / Disable Control (3-state)

8
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New Relay Generation Series 117

CODICO's relay partner SONG CHUAN introduces the new 117L series:
a high-performance, space-saving single-pole relay with normally N/O
contact and a contactgap of >2mm. Small size means a space require-
ment of only 34x19mm on the PCB, yet the 117L is capable of carrying

55A at 105°C and 66A at 85°C.

ONG CHUAN is continuously working on
S new innovative relays for high-quality appli-
cations. Several years ago, SONG CHUAN deci-
ded to focus on the development of relays for
green energy applications. Special design mea-
sures were taken to achieve high shock and
vibration resistance. This feature makes the 117
series perfect for use in charging equipment.
Thus, the 117L is ideally suited for mobile car
charging boxes - casually called »charging ca-

Outline Dimensions
34.0

1.339)

bles« - but it is also ideally suited for use in the
on-board charger (OBC unit) installed in the elec-
tric vehicle. Here it is used for phase detection
and safe disconnection. High inrush currents of
up to 230A according to IEC 62752-2016 - char-
ging cable-integrated control and protection de-
vice for charging mode 2 of electric road vehicles
(IC-CPD) -
electric vehicle charging equipment, but also for

make the 117L interesting not only for

a variety of other industrial applications. The

PC Board Layout
18.9 (Bottom view)

APPLICATIONS

* Charging devices for electric vehicles
such as wallboxes, mobile car
charging boxes, on-board chargers

* Use in photovoltaic inverters

* Industry & building management
applications

relay is UL/CUL and TUV approved, it is ROHS
compliant and due to its high temperature resi-
stance up to max. 105°C ambient temperature,
itis ideally suited for use under harsh environ-
mental conditions.

SONG CHUAN always listens to market and cus-
tomer requirements, which is why further va-
riants such as coil systems with lower energy con-
sumption or relays with higher switching capacity
are planned.

For further information please contact
@@
™ Wolfgang WeiB, +43 1 86305 334
wolfgang.weiss@codico.com

Wiring Diagram
(Bottom view)
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The Hybrid & Medium
Power Solution

ComboStak /
& PovverStak

©AdobeStock/Funtap

Industrial Market:
CombolLock®

For demanding applications requiring secure
internal wire to board connections, typically
between internal circuit boards for Power,
Control and Communication.

The compact design of the AMPHENOL ComboLock® Wire-to-
Board connector meets the growing demand of miniaturisa-
tion thanks to this hybrid connector which integrates signal and

power current into one connection system.

ComboLock® allows simpler assembly and cable management.
The connector system offers a hybrid 1.00mm pitch signal and
3.00mm pitch power configuration with an active latching feature

for secure mating retention.

The connector has nominal current carrying capacity of 10A/pin
max. for power and 1.5A/pin max. for signal. Power wire sizes
range from 26AWG to 18AWG and for signal wire sizes from
30AWG to 24AWG. ComboLock® is available from 5 to 9 positions
for signal and 2 to 8 positions for power in vertical and right-angle

configurations with surface mount termination.

+ Positive locking system for secure mating retention
+ Power and signal in one connector

+ Compact design for space constraint applications

The CombolLock® is ideal for the industrial market.
\ Julia Reiterer, +43 1 86305 162

julia.reiterer@codico.com
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AMPHENOL's ComboStak®

and PowerStak® are compact,
hybrid (signal and power) and
power board-to-board connectors.
Both series provide high signal and
current density with a wide range
of stack heights.

omboStak® combines existing, BergStak®
C 0.8mm pitch signal pins with 2.00mm pitch
power blades. Itis a symmetrical board-to-board
connector with an even number of power con-
tacts at both ends of the connector and signal

contacts in between.




L j
)
=i

[
| IMPULSE '/

©AdobeStock/NDABCREATIVITY

PCle® M.2 Gen 5
Card Edge Connectors

FEATURES AT

* High current carrying capacity with
miniaturised shape to save space
and cost

+ Up to 20A per power blade

+ 2to 10 power blades on 2.0mm pitch A MPHENOL's PCle® M.2 Gen 5 Connectors provide 67 contacts

* 6 to 140 signal pins on 0.8mm pitch on 0.50mm pitch. It occupies less board space, offers more

High density, high performance, high speed
32GB/s with 67 contacts on a 0.5mm pitch!

* Reliable 4 contact point power connector height options and supports higher data rates compa-

contact design red to PCle® Mini Card connector. Itis designed for PCle® Gen 5,
« Signal speed is up to 12Gb/s making it suitable for tablets, laptops and low profile storage and
* 5to 20mm stack heights server applications. PCle® M.2 connectors also support higher da-

(1.0mm increments)
« Self-alignment for blind mating
+ Meets USCAR-2 V2 Shock & Vibration

ta rate transmission with both single and double-sided modules.

* Various connector height and keying options

* Accepts angled insertion of add-in module cards

+ Provides both right angle and vertical orientation for

PowerStak® is a compact, space saving power M.2 Connectors. Right angle option is available, the design

version with a 4 point contact system to support of vertical option is ongoing.

current ratings up to 20A/pin. @
» Julia Reiterer, +43 1 86305 162

Both connector series are with high temperature julia.reiterer@codico.com

LCP material in order to support operating tem-
peratures up to 125°C. It supports secure blind
mating and automatic assembly due to the
scoop proof housing with +0.9mm misalignment
tolerance.

ComboStak® and PowerStak® are ideal for appli-
cations in Mobile Networks, Datacenter, Industri-
al and Automotive.

» Julia Reiterer, +43 1 86305 162

Julia.reiterer@codico.com

2022:1 | 45




IMPULSE | CONNECTORS

Universal Serial Bus (USB) is one of the most popular interconnect standards.
Ease of use along with its rapid evolution to meet the ever-increasing data,
speed and power delivery requirements are the reasons that created an
undeniable position for USBs among other input output connectors.

rom a pen drive you plug into your laptop to
Fsophisticated data center requirements, to
high-speed devices that support modern info-
tainment in a smart car to rugged USBs that can
withstand the harshest of conditions on an indu-
strial floor, USB connectors are used everywhere.

With the advent of compact reversible USB Type-
C connectors, its popularity gained further mo-

mentum. It is today widely used in sleek tablets,

smartphones and other advanced portable de-
vices. To meet the most advanced application re-
quirements that demand exceptional data and
speed performance, USB has released a new pro-
tocol that meets enhanced data transmission ra-
tes at shorter intervals - the USB4. This new tech-
nology combines Thunderbolt™ protocol speci-
fications with the earlier architectures like USB
3.2 and 2.0 marking the next generation perfor-
mance of USB devices.

Amphenol

COMMUNICATIONS SOLUTIONS
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Key features of USB4 connectors
USB4 supports multiple data and display proto-
cols while simultaneously doubling the maxi-
mum aggregate bandwidth. This new architectu-
re allows optimal data transfer by dynamically
differentiating multiple end devices. USB4 leve-
rages on the Type-C interface, which is already
in use as the external display port in many devi-
ces, so as to allow the host to scale up on display
related data allocations.

This new protocol is also backward compatible
with its predecessors like USB 3.2, USB 2.0, and
Thunderbolt 3, helping each other to make use
of the maximum capacity of both the connected
devices. This new specification supports two-lane
operation and doubles the bandwidth to impro-
ve performance over USB Type-C cable and is of-
fered in both 20Gb/s and 40Gb/s transfer speeds.

AMPHENOL USB4 connector range

Meeting all the USB4 specifications, AMPHENOL's
USB4 Gen3 Type-C connectors are compatible
with Thunderbolt 4 and have a high-speed data
transmission rate of up to 40Gb/s. Designed with
excellent copper alloy, the terminals provide high
power delivery of up to 1T00W and an extended
5A current rating. The USB4 Type-C connectors
feature power charging, tunneling USB, PCle®

data transfer, and DP video and audio capability



in a single Type-C connector. The USB Type-C in-
terface is retained for enhanced user experience
with reversible plug and cable orientation ma-
king it an ideal choice for emerging applications.
USB4 Gen 3 Type-C connector supports Display-
Port protocol to drive multiple 4K UHD at 60Hz.
They are also backward compatible which means

all-in-one simplicity between device connections.

AMPHENOL's USB4 Type-C is structurally efficient
and features a middle plate with an enhanced
wiggle-free sidewall, which maximises the con-
tact area and stabilises contact performance, as
well as minimises the possibility of signal inter-
mittence and that of wear and tear. The exten-
ded side-wall plate at the corner of the tongue
protects it from damage caused by inserting a
non-Type-C plug like a Micro USB. The grounding
sidewall provides better EMI protection and the
added dimple at the inner shield ensures a per-
fect plug-in position.

These high-speed USB connectors are ideal for
applications in Storage, Notebook (Laptops), Ta-
blet, Docking, Peripherals (Monitor/Display, Pro-
jector), Automotive Infotainment, and Home En-

\ Julia Reiterer, +43 1 86305 162

Julia.reiterer@codico.com

tertainment.
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Discover the

One Action Lock

HIROSE introduces the FH72 series of flat
printed circuit connectors (FPC) for industrial
applications: 0.3mm Pitch, One Action Lock,
Top Contact, FPC Connector

Aunique one action lock allows a FPC to be inserted into the
connector without opening the actuator. This can be done
with one hand or by automated machinery to save valuable as-

sembly time and reduce mating failure.

Furthermore, the FPC is easy to insert into the connector due to
the wide entry point. High retention FPC force is achieved by the
robust locking mechanism. This firmly retains the tabbed FPC into
position to secure mating. The correct placement of the FPC can
be visually inspected through small openings in the top surface

of the connector.

The FH72 series is designed with an integral molding structure
that has no gaps to prevent solder wicking. The small pitch of
0.3mm saves space on the board, which is ideal for smaller appli-
cations. Ideal applications are wearable devices, smart home

applications, medical devices and others.

Key features
» Number of contacts: 11, 15, 21, 31
» Pitch: 0.3mm
+ Height: 0.9mm
* Rated current: 0.2A
» Operating temperature: -55 to +85°C
+ Voltage rating: AC/DC 30V
€3
» Julia Reiterer, +43 1 86305 162

julia.reiterer@codico.com
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Terminal Blocks Effectively
Solve Various Wiring Problems

Has the use of industrial equipment in the age of Industry 4.0
kept pace with the rapid development of industrial automation?

he deployment of industrial equipment still
T requires a lot of manual labour, e.g. assemb-
lers, electricians, wiring workers and welders.
Due to the increase in automation, the shortage
of skilled labour and the rise in labour costs, the
following three major challenges arise:

» Wiring is becoming more and more
complex and the difficulty of wiring
continues to increase

+ Too many devices in a limited space

+ Unstable quality results in potential
equipment damage

DINKLE's DP series is the perfect solution to the-

se three challenges:
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Push-In Design makes wiring easier

DINKLE's DP series fully adopts Push-In Design.
Solid wire and wires with ferrule can be inserted
directly without any tools, which improves the
installation efficiency by more than 50% and dra-
matically reduces wiring time and labor costs.

aimsins e afSEimEEY

Multilayer terminal block design
to maximise space utilization

One double potential layer terminal block can re-

place two single-layer potential terminal blocks,
saving 50% space. One terminal block with a
three-layer potential layer can replace three pie-
ces of terminal block with a single-layer potential
layer. The DINKLE DP series can have up to 6

touchpoints, which can save up to 66% of space.

International safety
standard certification
DINKLE has been constantly developing products
with higher standards than the industry requests.
The DP series has obtained professional certifi-
cations such as UL, VDE, RoHS, TUV, CSA, ATEX.
It adopts PA66 and high-standard insulating ma-
terials to achieve the highest flame retardant gra-
de UL94 VO to ensure continuously stable opera-
tion in extreme environments ranging from -40
to +120°C.
€
N Christian Sichtar, +43 1 86305 134

christian.sichtar@codico.com
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HIROSE CX Series -
USB Type C Connectors

The CX series connector conforms to the next-generation USB standard
Type-C™. It is expected to be widely adopted as a standard interface in
various devices in the consumer, industrial machinery & automobile market.

This compact sized USB connector features
reversible insertion, speeds up to 10Gbps
transmission. Quick charge is possible by app-

lying USB Power Delivery (PD).

Developing Type-C receptacles

to meet diversified needs

HIROSE Electric has developed a new addition
to the CX Series of Type-C connectors, CX90BW-
16P, a 16-position top-mount receptacle sup-

N

Picture 1: CX90BW-16P - IPX4 Waterproof, Top-Mount Type

porting IPX4 and CX90W6-16P with IPX8 perfor-

mance.

The USB Type-C connector, with a rotationally
symmetrical design that can be inserted without
worrying about contact direction, has become in-
creasingly popular and is used in a variety of ap-
plications. As a result, specification requirements,
including waterproof performance, durability

and demands for 16 pin variations, are diversify-

CONNECTORS | IMPULSE

_ CX90BW-16P | CX90MW6-16P

Board )
Mounting Style Top-Mount Mid-Mount
L S
1050C 105°C
v (6A) v (6A)
USB2.0 UsB2.0
(480Mbps) (480Mbps)

ing. To meet these needs, HIROSE has developed
two types of Type-C receptacles with a water-
proof level so that it can be used safely even in
environments with exposure to water splashing.
The CX90BW-16P is a top-mount receptacle - a
connector soldered to the top side of the PCB.
The CX90MW6-16P is a mid-mount type that fits
in a hole cut in the board. Since it does not take
up space for mounting, it contributes to the
height reduction of equipment. In addition, the
unique design of the internal parts enables a
high PCB retention force. Retention force can be
further enhanced by screwing the connector to
the board after mounting using the screw holes

in the shell.

Both the CX90BW-16P and the CX90MWe6-16P
have a high heat resistance of 105°C and a high
current capacity of 6A for quick charging.

Suitable applications are factory automation
controllers, servo amplifiers, industrial robotics,
servers, programmable logic controllers, security
systems and many more.
S07
\ Julia Reiterer, +43 1 86305 162

julia.reiterer@codico.com

HIROSE
ELECTRIC
EUROPE BV.

Picture 2: CX90MWe-16P - IPX8 Waterproof, Mid-Mount Type
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10P & BOTTO
CONTACT

Back Flip

FPC/FFC

Connector for Automotive

Highly reliable connector ideal for car infotainment & sensor connection.

he number of indicators and displays instal-
Tled in vehicles is constantly increasing as mo-
re and more electronic systems are installed in
vehicles and the transition to digital cockpits ta-
kes place. As a result, multifunctional connectors
are required. FPC/FFC are generally used for the
internal connection of displays. In order to meet

the board layout restrictions resulting from the
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increased number of installed displays, connec-

tors that are resistant to upward FPC/FFC routing

are required.

In addition, products with both top and bottom

contacts that can be connected regardless of con-
tact direction are sought after when using gene-
ral displays equipped with single-sided FPC/FFC.

Furthermore, in applications that are closely in-

volved with automated driving, connectors for
internal connections are required to have high
automotive quality, such as 125°C high heat

resistance, high vibration resistance, and dust in-

trusion prevention, in order to improve electrical

connection reliability.

To meet all these needs HIROSE launched their
FH69 series, a back flip FPC/FFC connector with

automotive quality and the industry’s first top
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BHIROSE
ELECTRIC
EUROPE BV

and bottom independent two-point contact de-
sign. By having contacts on both the top and bot-
tom, there are no restrictions on the FPC/FFC con-
tact direction, eliminating the need to use multi-
ple connectors, allowing for flexible board design,

and reducing component management.

The two-point contact design with independent
spring properties ensures high contact reliability.
Even if dust gets caught in one contact point, the

other contacts remain connected.

Furthermore, the back flip design prevents un-
expected actuator opening due to upward FPC/
FFC routing stress.

The newly developed FH69 Series was released
with 60pos. Development of the below pin count
variations is planned.

» Julia Reiterer, +43 1 86305 162

julia.reiterer@codico.com
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CVILUX's extensive product portfolio in the field of wire-to-board

connectors has a lot to offer.

VILUX offers a variety of different configura-
Ctions for pitch sizes from 0.60 to 5.08mm.
Pin counts and cross-section ranges go from 2-
60 poles or AWG18-34, depending on the series.
The optimal solution can be found for almost any

application:

+ PCB headers and housings in various
pitches starting at 0.6 mm

+ Interchangeable with existing

market standards

CVILUX s certified according to 1ISO9001, ISO14001

and IATF16949. We will be happy to assist you
in selecting a suitable solution.

€

N Julia Reiterer, +43 1 86305 162

julia.reiterer@codico.com
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" Cvilux
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+ Available with standard delivery time

+ Vertical and horizontal configurations
+ Single and double row designs
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Flexible Flat Cables
»Made in Germanyz«

YAMAICHI Electronics now also offers FFC from its own production in
Frankfurt/Oder. Series production has already started.

AMAICHI is primarily known as supplier of a
Ywide range of connectors and test contac-
tors. The extensive product portfolio also inclu-
des board-to-cable connections, such as the
Y-Lock system or non-ZIF connector series. The
cable side to be used - i.e. a flexible flat cable

Posce |

'1
GERLANY |
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(FFC) - has been purchased by the customer
from other manufacturers. In order to be able to
respond even better to special customer require-
ments and to be able to offer a complete system
of connectors and cables, YAMAICHI has decided
to introduce its own FFC series, the Y-FFC.

BENEFITS

* 100% production in Germany
in Frankfurt/Oder

+ Customised production,

e.g. with shielding, folding etc.

* Available as complete system
with FFC connectors from
YAMAICHI or others

* Short delivery times

The location of the in-house FFC production is
the YAMAICHI production in Frankfurt/Oder, whe-
re up to now e.g. cable assemblies or test con-
tactors, as well as the industrial circular connec-

tors Y-Circ, are manufactured.

YAMAICHI has invested in state-of-the-art lami-
nation lines, as well as punching and folding ma-
chines. FFC's for YAMAICHI connectors or other
applications can now be manufactured in Frank-
furt/Oder.

YAMAICHI can respond to a wide variety of requi-
rements such as pitch size, number of lines,
lengths, surfaces, plug faces or folds. Special cus-
tomer requests such as shielding or punching
holes or slots in the FFC are also possible. Inten-
sive and automatic optical process monitoring

ensures compliance with tolerances.

\ Christian Sichtar, +43 1 86305 134

christian.sichtar@codico.com
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YAMAICHI Electronics offers Y-SPE, a new series of connectors for
Industrial Single Pair Ethernet (SPE) according to IEC 63171.

he new series initially includes both [P20
Tsockets and M12 sockets with IP67 protecti-
on for PCB mounting in accordance with |[EC stan-
dards 63171-2 and -6.

Single Pair Ethernet offers the possibility of effi-
cient data transmission from the sensor to the
cloud. The increasing need and ability of machi-
nes, devices and also components in the produc-
tion environment to communicate poses challen-
ges to the previous Ethernet. Especially for systems
with cable distances >100 m, there were only few
possibilities in terms of Ethernet.

Due to the large range and the uniform commu-
nication level, Single Pair Ethernet is therefore
generally considered the key in the transition to
loT and Industry 4.0. Transmission takes place
via only two and no longer via four or eight con-

tacts. Due to this fact, it is possible to build smal-
ler connectors than the previous RJ45. The same
applies to the cables. Instead of two or four pairs,
only one pair is needed. This saves space, raw
materials, weight and money.

To additionally ensure the supply of power, SPE
offers the possibility of using Power over Data Li-
ne (PoDL) - similar to Power over Ethernet (PoE).
However, the limit here is approx. 60W. Only the
two existing stranded wires are necessary for
use. For components that require more energy,
hybrid connectors have been entered as a draft
standard, for example in 63171-7 for M12. So
YAMAICHI also offers first prototypes for this if
required.

If a customer-specific design is preferred instead
of a standard-compliant layout, the customer can

'3
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* Future-oriented technology in
preparation for Industry 4.0

+ Both mating faces available
(IEC63171-2/-6)

+ Space and weight saving

* 90° and 180° sockets in IP20 and
IP67 (IEC 63171-6)

+ 90° socket (IEC 63171-2)

+ Customised solutions possible

of course also be supported in the realisation.

YAMAICHI's connectors offer the possibility to be

part of SPE from the beginning and to benefit

from the advantages. There is a free choice from
the standardised systems.

(511

N Christian Sichtar, +43 1 86305 134

christian.sichtar@codico.com
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Ines
Andra

I have been part of the CODICO family for the last five years. | began
in inside sales for passive components in 2017, and | am in charge of
some sections of the German market. What really inspires and really
delights me is the daily contact to customers and suppliers. Quite a
few things have changed for me in the last 5 years. | have also been
in charge of the Nordics and Baltics since 2019, which | very much en-
joy because of my special relationship to Sweden. In 2020, the market
had a lot of challenges in store for us, but there was also an additional,
completely new task awaiting me: | was entrusted with the manage-
ment of inside sales for passive components. With a heavy heart, |
had to relinquish a few of my German customers as a result, but | le-
arned a great deal on the new job in return.

Prior to my professional career, | studied in Kufstein, Tyrol. During my
bachelor's degree, | spent a semester in Sweden, of which | have very
fond memories to this day. | finished my in-service master's degree
in Eisenstadt (Burgenland) in 2018. | enjoy doing sports in my free
time. | play badminton and spikeball with some of the colleagues, and
I also enjoy jumpstyle. (Yes, some of you are now probably checking
on Google or youtube to find out what on earth is spikeball and jump-
style.) We own a small bungalow at a bathing lake not far from where
we live, and this is where go to totally relax. The garden needs some
attention, too, but it's the kind of work that helps me switch off. What's
even better for switching off, however, is travelling.

I am very happy that CODICO put so much confidence in me from the
very beginning, and | am curious to see what the next years will bring.
Being part of the CODICO family is very important to me, and | am
already looking forward to a long journey together.

Questions? Just contact me anytime. Stay safe!
W Ines Andréi, +43 1 86305 358
ines.andrae@codico.com
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Gapmann

| began my professional career in a street lighting manufacturer based
in Vienna's 23rd district. | started with an apprenticeship as industrial
management assistant and remained employed there for a total of 7
years. Due to internal restructuring in the group, | was given the op-
portunity to expand my professional horizons and embark on new
paths - and that's is how | became part of the CODICO family in late
2017. At CODICO, my first post was initially (as with my previous em-
ployer) in order processing. My customer focus is predominantly in
Germany, though | am also in charge of MIELE as one of our key ac-
counts. CODICO puts a great emphasis on a professional and com-
prehensive training, and, first and foremost, on a respectful behaviour
among its staff. There are a lot of processes going on in the company,
and always something new to learn. Boredom is out of the question
here :0). Even on a particularly tough working day, you always have
your cherished colleagues around for a chat or just to go out and get
some fresh air in our company's own »Central Park«.

It's great to be a member of the CODICO family, and to be occasionally
surprised by small and big gestures - like a chocolate bunny for Easter
or a bouquet of flowers on your birthday.

My home is not too far from our company, which is located in the
beautiful wine region of Perchtoldsdorf. One gets a lot of leisure time
opportunities here, like long walks through the vineyards after work,
or hiking tours in one of the nearby mountains during the weekend.
We are surrounded by a scenic landscape, and the beautiful city of
Vienna is not far away either. | love this area here, and | believe it
offers everything one can possibly need. My small furry flatmate, a
gorgeous white grey black tomcat, follows me around at every step
and turn, breaking the monotony of work in home office. Not to forget
the regular cuddling, of course!

On the whole, one can safely say that | really appreciate being part of
CODICO, having already learned so much after these turbulent and
instructive four years and, most of all, having brought such great cus-

" Caroline Gapmann, +43 1 86305 219
caroline.gapmann@codico.com

tomers on board.
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| am very happy to have the opportunity to tell you a bit more about
myself and the path that led me to CODICO. | joined the CODICO team
in February 2017 and | am absolutely convinced that | made the right
decision back then. As a Saxon, | bring another small piece of the puz-
zle into a team full of different cultures and different languages and
advise our customers in the east as well as the north of Germany in
their search for suitable passive components. | live with my wife and
12-year-old son in the Karl May town of Radebeul, just outside my na-
tive city of Dresden. The region is known for the porcelain city of Meis-
sen and the unofficial title of "northernmost wine-growing region in
the world". My attention, however, belongs less to wine and more to
the football development of my hometown club SG Dynamo Dresden.
Unfortunately, the successful times were several decades ago, but
true to the motto "We have a dream", | hope to be able to combine
my joy of football with my joy of travelling again someday. Games
against Milan, Liverpool, Vienna or Madrid are in the past - but the
next two European Cup games No. 99 and 100 | have firmly booked
for myself ... ok, enough dreaming - back to me: In 1992, | started an
apprenticeship as a communications electronics technician and sub-
sequently completed a correspondence course to become an electro-
nics technician. Professionally, an interesting fact has accompanied
me from the beginning: | always took on jobs that | had initially ruled
out for myself. During my apprenticeship, | realised that my interest
in finding faults in electrical circuits was rather limited. | was never
the real "tinkerer", but promptly found myself in a repair centre for
radio relay technology. In this job, | later also took on the function of
team leader until | was offered within the company to contribute my
affinity for customer service in the internal sales department. Should
| really take this step? Nothing ventured, nothing gained, so | started
my sales »career« at a medium-sized EMS. | quickly got used to wor-
king in the office, but | didn't envy anyone who was regularly on the
road to visit customers in person. And then it happened as it had to:
I ended up in field sales, first for a metalworking company in the field
of railway technology, now for an internationally active company ba-
sed abroad. | would never have thought that possible either. But so-
metimes you should dare to take the plunge, even if I'm more drawn
to warm beaches on holiday. A common thread runs through all my
activities so far: | have always had to deal with customers! It is a great
advantage that | have been able to get to know many sides of a cus-
tomer-supplier relationship. My experience helps me to find common
ground with my counterpart on many issues. We are all people with

personal goals, and the foundations of any cooperation are mutual
understanding and trust. Only these factors make the puzzle complete
and make it possible to bring joint projects to success together.
So - let's have a go at it!
D04
™ Thomas Egger, +49 351 25653233
thomas.egger@codico.com
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My first day at the company was the 2nd of May 2017. One thing |

still remember very well is the warm welcome | received from everyo-
ne. Especially from my mentor at the time. Yes, at CODICO every rookie
gets a mentor assigned to them: they are there to support them if
any uncertainties arise, and always have a sympathetic ear for their
concerns. | find this to be a wonderful idea. | started in order proces-
sing, where | was in charge of the customer regions UK, Nordics, and
partly Austria, Germany, and Switzerland. | always hugely enjoyed the
daily contact with our national and international customers and the
close collaboration with our colleagues from Sales.

After around 1% years, | was given the opportunity to change to a
new area, Material Planning. Since | am a great fan of new challenges,
| seized the opportunity without hesitating. | found the idea of being
a customer myself and getting to know the opposite side very ap-
pealing. Today, | can safely say that this decision was spot on! | extre-
mely enjoy having to plan for a new demand every day, or to comple-
tely reschedule already assigned goods. Being responsible for the
right goods being in the right place at the right time and in the right
quantity is very often a huge challenge, but that's exactly what | find
appealing. | find great pleasure in the daily collaboration with our ma-
nufacturers, since only a positive, respectful mutual approach can
help us succeed together. The last couple of years have been particu-
larly challenging due to the Covid-19 situation, where more precise
work and especially quicker responses became extremely important.
A particularly positive experience | can draw from this is the opportu-
nity | had during these harsh times to overcome numerous obstacles
together with very experienced colleagues who have worked at
CODICO for many years. All these lessons will be extremely helpful in
the future, too!

Though my job is great fun, | very much enjoy my free time as well.
During the winter season, skiing is my absolute favourite. In Austria,
we have mountains right on our doorstep. | already stood on a pair
of skis at the tender age of four, so a regular visit to a ski slope comes
as a reflex. Apart from skiing, travelling is definitely another passion
of mine. | find it absolutely thrilling to visit new countries and to get
to know wonderful places. Of course, there's plenty of things to do
and see here in Austria, too. | often go out in the city for a pleasant
dinner with friends, or for a few cocktails in one of Vienna's bars.
During the summer, | enjoy going to concerts, festivals, in-line skating
or cycling tours, or driving to one of Austria's numerous lakes. Thank
you for reading my introduction and for getting just another glimpse
into our CODICO family. Poos)
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