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WiFi 6 offers higher speeds and capa-
cities and thus forms the foundation
for future-oriented networks. In the
course of this, 8DEVICES has develo-
ped two new module solutions:
Mango follows the approach of a
SOM, where the application can be
completely integrated on the mo-
dule. Pineapple, on the other hand,
follows the radio module approach,
i.e. it only offers the radio technology.
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Customer Satisfaction
s Top Priority!

To know and meet the expectations
of our customers is a challenge we
take up every single day.

Last year put a particular strain on all of us. We
are all the more pleased to establish that the
relationships to our customers have intensified
despite or even because of the crisis. This is re-
flected in positive feedback and performance
evaluations from many of our customers. What

makes our customers happy?

Our range of services

As a design-in distributor, our declared objective
has been to find the ideal solution to every appli-
cation. Apart from the technical solutions, we keep
an eye on prices, availability, and the latest deve-
lopments. CODICO's strengths also include in-ti-
me, precise deliveries and optimised, customised
logistics concepts to meet the customers' needs.

Our Sample Shop

On our website, customers can order develop-
ment samples from more than 5,000 electronic
components by 26 different suppliers, thus acce-
lerating the development of new products. In ad-
dition, the Sample Shop always indicates the real
specialists who will use their expert knowledge

to look into queries or technical feedback.

Our logistics centre

CODICO tripled the capacity of its new state-of-
the-art warehouse - opened in March 2020 - by
enlarging the small-parts and pallet warehouse
and the handling areas. All logistics processes -
from goods acceptance to shipping and goods
receipt by the customer - are computer-aided
and largely automated. This has led to a consi-
derable increase in the service level.

Our staff

CODICO employs a highly trained and motivated
staff. Our engineers have many years of experi-
ence in the area of technical customer advice and
will support and accompany our customers in

the development process.
At CODICO, customer satisfaction

is our number one priority! m

\Petra Landschau, +43 1 86305 169

petra.landschau@codico.com

Sven Krumpel
CEO CODICO
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Editorial

Back to the Roots!?

Dear readers,

CODICO has indeed achieved a lot in recent
months! We have tripled the capacity of our
logistics centre, thus significantly increasing our
service level, and also created a working envi-
ronment that allows for an ideal work-life ba-
lance. Our new logistics centre, our state-
of-the-art office world, and our Central Park
- a leisure and recreation area for our staff
members and their families - are now up and
running!

Moreover, we are ready and motivated to take
up current and future challenges! One of these
challenges is the realisation that globalisation
and growing specialisation also have their
downsides, and they are not running as smooth-
ly as they used to! We are confronted with ever
increasing economic, political, and geopolitical
dependencies. Though a seemingly isolated in-
dividual events (e.g. a ship stuck in the Suez Ca-
nal, a fire in an audio chip factory, winter storms
in the USA impacting on certain plastic materi-
als, and the like) carry enough disruptive poten-
tial for delivery shortages by themselves, they
can have fierce consequences when combined.
Not to mention the bottlenecks along interna-
tional transport routes due to missing capaci-
ties, and an imbalance between exports and
imports, which are just the icing on the cake.

If there is a lesson we draw from the current si-
tuation, it is the recognition that we must stop
taking everything for granted! What has worked
well for the last 20 years does not necessarily
continue to apply. Seemingly trivial incidents
can throw the world economy off balance. Se-
curity and transparency in the supply chain
must be given a new, overarching priority. It is
our responsibility to encourage and demand
this, and to reflect on a stronger European self-
sufficiency. Sometimes the good things are
much closer than you think!
D02

W Sven Krumpel
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Two Different
Module
Approaches
for WiFi 6
Applications

802.11ax, also known as WiFi 6,
succeeds 802.11ac (WiFi 5) and
thus now presents the 6th genera-
tion of the WiFi standard, which
was first publicly established on
the market in its birth year of
1999 with version 802.11b. With
the new generation, the standard
has also been consistently further
developed and continues to build
on the advantages of WiFi 5 in
terms of efficiency, flexibility and
scalability. WiFi 6 also offers hig-
her speeds and capacities compa-
red to WiFi 5 and thus forms the
foundation for future-oriented
networks.

In the course of this, 8DEVICES has developed

two new module solutions, both based on
the latest WiFi 6 chip generation from Qual-
comm. Mango follows the approach of a SOM
(System on Module), where the application can
be completely integrated on the module. Pine-
apple, on the other hand, follows the radio mo-
dule approach, i.e. it only offers the radio tech-
nology, a host processor, memory and periphe-
rals/interfaces are required to run an applicati-
on.

Admittedly, the names Mango and Pineapple
do sound a bit exotic and are more reminiscent
of a beach vacation in the Caribbean than of
6th generation WiFi solutions. However, if you
look through the IEEE standardization docu-
ments of WiFi 6 and internalize the underlying
complexity and performance, the term exotic
no longer seems too far-fetched for module
solutions that master this technology 100%. So
let's be surprised.

420211

MANGO Vs.

Mango

he SOM approach called Mango is based on
TQuaIcomm's new SoC family IPQ60xx. The
user has access to 4x Cortex-A53 clocked with
1.2GHz or 1.8GHz. Furthermore, 512MB DDR @
933MHz and 32MB NOR Flash are available. In
contrast to other SOM solutions, where the
NAND flash memory is directly integrated on the
module, Mango requires the connection of an
external NAND memory device. However, this

also results in a small advantage, because the

user can dimension the memory size for his ap-

plication himself and is not confronted with any
memory restrictions.

2x PSGMII, QSGMII and SGMII+ interfaces are
available for the connection of Gb Ethernet. On
the other hand, the interfaces 64x GPIO, 1x PCle
3.0 (Mango-I only), 1x USB3.0, 1x USB2.0, 2x
UART, 3x SPI, 2x 12C, 4x PWM, 1x JTAG, 1x 125/

Mango Development-Kit

TDM and 1x SDIO3.0/eMMC are fully integrated
and don't need any external driver devices to run
these interfaces. In terms of WiFi, Mango sup-
ports 802.11 b/g/n/a/ac standards in addition to
11ax and offers multi-user MIMO 2x2 mode with
DBS (Dual Band Simultaneous). Mango is availa-
ble in two versions:

* Mango: CPU clock @1.2GHz, without PCle,
temperature grade 0 to +65°C

* Mango-I: CPU clock @1.8GHz, with PCle,
temperature grade -40 to +85°C

Samples and DVKs are available
in our Sample Shop:
www.codico.com/de/mango
www.codico.com/de/mango-
i-industrial-temperature-grade

www.codico.com/de/mango-dvk



Pineapple

Pineapple is based on Qualcomm's brand new
QCN-9074 radio IC, which supports 3 bands
2.4GHz, 5GHz and 6GHz (WIFi6E) in a 4x4 MIMO
antenna configuration via a PCle interface. Accor-
dingly, 8DEVICES offers 3 variants with the follo-
wing product names corresponding to the bands:

+ Pineapple 2: 2400-2500MHz
* Pineapple 5: 4920-5925MHz
* Pineapple 6: 5925-7125MHz

Pineapple 5 and 6 support up to 27dBm per
antenna @ HT20/40/80/160, while Pineapple2
supports up to 28dBm per antenna, but is limited
to HT20/40. Pineapple 5 and 6 achieve a maxi-
mum data rate of 4804Mbps in an HT160 and
MIMO 4x4 configuration. Pineapple2 is still at a
maximum of 1147Mbps with HT40 and MIMO
4x4.

Devices

All 3 variants have in common that each is of-
fered in 4 different package designs. The LGA
package, with a small form factor of 35x47mm,
offers space-saving integration on a carrier PCB,
where the antennas can be connected to the 4
antenna pads of the module in the form of U.FL
connectors or in a PCB antenna design.

In addition, 3 other versions are offered as plug-
in cards in a 50x61mm form factor with a mini-
PCle, M.2 A+E or M.2 B+M interface, where 4x
U.FL connectors are already integrated on the
cards. This results in 3x4=12 different module
designs.

If it is taken into account here that in the course
of the year each version will also be available in
the industrial temperature grade -40 to +85°C
(the current solutions offer 0°C to +65°C), this

Pineapple MPICE

results in a total of 24 different module variants.
Also encouraging is the news that all modules
will be supported by the Linux mainline driver
from version 4.4.60 upwards. Of course like Man-
g0, all modules will be certified according to RED,
FCC and IC in the course of the year.

Samples for Pineapple 5 and 6 can be ordered
in our Sample Shop:
www.codico.com/de/pineapple5

www.codico.com/de/pineapple6

More information about Mango and Pineapple
is provided on our official support page:

downloads.codico.com/misc/AEH/8Devices

N André Ehlert, +49 89 130143811

andre.ehlert@codico.com
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Connectivity Computing

QUuALcOMA

SOC

Security

QCS410- and QCS610 SoCs
for loT Applications

There are three fundamental building blocks of loT: using the popular frameworks such as Tensor-
Connectivity, Computing and Security. Flow/TensorFlow Lite, ONNX, Caffe/Caffe2 and
user defined layers, together with the SW SDK to
y coupling leading connectivity with on-de-  (QCS410) H.264/H.265 video capture/playback  be able to fully utilize the underlying HW.
Bvice intelligence combined with edge com-  with advanced noise reduction and low light per-
puting, the QUALCOMM® Vision Intelligence Plat-  formance plus very high image quality, inte-
form featuring QCS410 and QCS610 System-on-  grated support for Ethernet (RGMII), SD/MMC, sing) units which includes a combi-
Chips (SoCs), is designed to provide superior ~ USB3.1 and WiFi 802.11ac + Bluetooth 5.0. On-de- RSUES nation of dedicated HW blocks and
image processing along with superior Artificial ~ vice machine learning through the QUALCOMM®  SW algorithms to deliver superior image quality

= Dual 14Bit ISP (Image Signal Proces-
1Oy
Q

Intelligence (Al) capabilities cost effectively, to ser- Al Engine can support numerous Al networks  with 3D NR, HDR and other loT specific features.
ve a variety of loT products. These include home  and IoT use cases at low power consumption A rich suite of SDK/tools are offered to help de-
security, enterprise security, video collaboration,  with exceptional thermal efficiency. velopment and tuning easy.
robotics, healthcare applications and many more.
Using QUALCOMM® SoCs for vision intelligence @@ Integrated connectivity like RGMII,
el  QUALCOMM QCS410/QCS610 SoCs offers the advantage of a one stop shop for all C'gﬁ;i';}sﬁy USB3.1, SD/eMMC, UART, 12C, SPI,

ol | are targeting high-performanceand  technologies that are needed in a wide variety — [Iliikdusll WiFi 11ac 1x1 and Bluetooth 5.0 in-
QCS610

power efficient applications like ed-  of loT applications. The SoCs include: cluding location/GNSS and audio solutions.
ge computing for next generation smart cameras Support for connecting external QUALCOMM®

and smart home, enterprise or automotive loT J@._ The QUALCOMM® Al Engine inclu-  WCN3980 for WiFi 2x2 MIMO 802.11ac and Blue-
Py
)

applications. These two SoCs offer support for des a HW accelerator to accelerate  tooth 5.x is available.

up to 4K@30fps (QCS610) or up to 1080p@30fps  Iikkaallelall custom NNs (Neural Networks) built

620211
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To allow easier applications development on
such complex SoC, QUALCOMM Technologies
released the Linux Embedded Platform Deve-
lopment Kit (LEPDK). The goal of the LEPDK is
to provide a simple and flexible development
platform to rapidly build loT products with the
QUALCOMM application processors. The LEPDK
provides the build framework, software compo-
nents, tools, and sample applications to evalua-
te the platform and build software images for
the target product. The LEPDK is based on the
Yocto Project (Poky release). Through the LEPDK,
users are provided with capabilities to define
build configurations for specific customization
needs.

The LEPDK has built-in support for the GStrea-
mer multimedia framework. The GStreamer is
an open-source multimedia framework that
supports a wide variety of media & Al related
components for video, audio, image capture,

QUALCONW\"

GStreamer
Weston

Server

Framework

o OpenGL | OpenCL
§ SDM

;

S

]

4

Device
Mapper

Target

- 3rd party owned components (OSS/Proprietary)
- QTI owned components (OSS/Proprietary)
- QTI Firmware

I oriools

LEPDK block diagram

playback, streaming, transform, transcode and
Al inferencing. The picture above is showing a
simplified LEPDK block diagram.

Required tools and specific SDKs
The QPST package is used for configuration,
flash image loader (QFIL), EFS explorer, software
download, service programming. QPM is a light-
weight, and client software that sits in the system
tray to help simplify user interactions with QUAL-
COMM software tools packaging and licensing.
QXDM is an enhanced debug and monitor
tool, QUD a platform driver installer for Micro-
soft Windows.

EFS
Explorer

SW
Download

Service
Programming

Specific SDKs

Pulse ; Fluoride § Connect.
Audio
OMX HAL BT HAL hostap Jwpa_supp

ACTIVE COMPONENTS | IMPULSE

Meta-QTI-

Layers

BT HAL dhcped

Poky
OpenEmbedded

Qualcomm
Tools

Host

Development Kit

Hardware Development Kit

An ODK (Open Dev Kit) is made available by
CODICO. This is an IPC610-ODK and it enables
faster time to launch with turnkey solution for
developing Enterprise or Home Security solutions.

Development, benchmark and optimization of
own Al model using popular industry frame-
works is available through QUALCOMM® Neural
Processing Engine running on this ODK.

QUALCOMM Vision Intelligence, QUALCOMM
QCS610, QUALCOMM QCS410, QUALCOMM Al
Engine, QUALCOMM ChipCode and QUALCOMM
Neural Processing SDK are products of QUAL-
COMM Technologies, Inc. and/or its subsidiaries.

A02

» Joachim Strohschenk, +49 89 130143817
Joachim.strohschenk@codico.com
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Motion control is the strongest growing motorization market, still for
years. Applications require high efficiency and compact construction.
Brushless DC Motors (BLDC) have a great success story. And with the
demand for more torque, fine control and wide performance ranges
the requirements on the involved components increased even with

an economic pressure.

Controlling BLDC motors
To control brushless DC motors (BLDC) exact ro-
tor position is required to commute the right

coils in the correct direction.

Block commutation

Classic BLDC motors use three discrete hall ele-
ments with simple binary switching. Those sen-
sors being placed manually into the stator or at
the rotor's end cause a big tolerance and manual
effort for adjustment. The 120° rotor segments
on 3 sensors just provide a basic and very coarse
position information. The sensors indicate each
on a binary state where to provide power to the

motor.

A single but high integrated device like MA102 is
capable to generate all former classic three Hall

Absolute position sensing
and programming

A

Controller
Device

SPI Interface
master 3.3V

8202111

signals. A big benefit comes for the adjustment
that is done on one device, non-volatile and sim-
ple to program into. But also pole pair counts
and angular adjustments are covered by para-
meters of the device. Smaller board space de-
mand, flexible position adjustment and field mo-
nitoring. Due to factory calibration of all sensors
no individual calibration in production is requi-
red, saving time and effort.

The Motor Driver IC MP6543HB creates a syner-
getic accessory to MA102. With it's six built-in mo-

mes

Microcontroller

Motor
Driver

nolithic power MOSFET, it can drive a BLDC mo-
tor directly without the need for any external
MCU. MP6543HB utilizes the Hall Signal informa-
tion from MA102 and works as a standalone

Block Commutation Motor Driver.

For precise motion control the demand on posi-
tion and speed information is much higher. Hig-
her resolution Hall sensors based on the Spin-
Axis™ technology can be used for more than just
a simple UYW commutation. Those sensors pro-
vide true absolute angle information at up to
14Bit and angle update rates of 1MHz with par-
allel available popular standard quadrature in-
terface (ABZ signals, 12MHz). Comparing ABZ
and UVW signals by resolution shows that a 12Bit

ABZ signal provides a much finer angular infor-

mation than the 3x2 (<3Bit) commutation signals
by a factor of >500.

m ENA/LSA/HA
® PWMA/HSA/DIR

u PWMB/HSB/PWM
m PWMC/HSC/nBRAKE

T vin.LDO

MP6543H
MP6543H-A
MP6543H-B

Closing the loop

With closed loop controls meaning the motors
motion is sensed by a sensor and processed by
the controller: the sensor’s resolution is crucial
for a precise and high torque motion. Especially
the lower speed situations and precise positio-
ning require high control loop rates and high-re-
solution position data. Due to the incremental
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character of ABZ signals the demand for full ab-
solute position data, cycle by cycle is even with a
single Hall based sensor feasible. Popular em-
bedded SPI or standard industrial SSl interfacing
is provided by the MPS Angle-Sensors to the con-
troller in parallel, too.

Complete system vs.

modular components

Motion control systems are more and more
highly integrated: all components are part of a
single system: motor, sensor, control. In this case
the motor commutation and sensor communi-
cation happen inside the system and on an em-
bedded base and direct connection, sometimes
even on the same PCB. MMP-modules offer a
compact and fully integrated module solution
driving a BLDC. Angle Sensor, FOC commutation,
RS485 interface and a motor driver IC fit on a tiny
PCB, that can be retrofit to any BLDC motor.

But there are still applications that use separate
modules: in worst case there is a motor, an atta-
chable encoder and the motion controller/drive
each as a separate unit. Combining those com-
ponents successfully requires common stan-
dards on mounting, cabling, signals and commu-
nication protocols. Here the industrial standards
enable a seamless and scalable combination.
With MPS MMP motor driver modules we offer
complete PCB assembly solutions that incorpo-
rate position sensor, driver power stage, and
field orientated control algorithms for integration
into brushless motors.

Field Oriented Control (FOC)
With Field Oriented Control the system is optimi-
zed to the kinematic dynamic system and the

magnetic properties. The control provides adap-
ted power to the BDLC motor for perfect motion.

Here the resolution and update rates on position
data and motor currents are higher and provide
angular information at a low latency for the clo-
sed loop high performance motion controller.
MPM®6570 for example integrates the FOC Con-
troller and the Angle-Sensor in one single IC. In
combination with an external Power-Stage like
MP6540 they are able to deliver and also measu-
re and feedback the necessary motor-currents.

More sensors provide more data

In motion control system the angular informati-
on of the rotor is not the only data that is pro-
cessed for improved control. The motor current
information is also relevant to be used on the
controllers current control loop. Motor current
can be sensed either within the driver (e.g.
MP6540) or by external current sensors (MPS

ACTIVE COMPONENTS | IMPULSE

MCSxxxx Series). Beyond dedicated voltages
and seizing the benefit of isolated current sen-
sors are popular in motion control systems. From
single supply to individual motor phase current
sensing: the currents of the motor phases bring
the motion controller additional data of the pre-
sent operating point and motion control optimi-

zation.

Diverse requirements

require flexible solutions

The wide ranges of applications are coverable
with different levels of motors, sensors and con-
trollers. The application requirements define the
range of compatible components.

MPS offers the full range of semiconductor solu-

tions for BLDC-Drivers, current sensors and rotor

sensors that are suitable for applications from
only a few Watts to several Kilowatts.

a

N Thomas Berner, +49 89 1301438-15

thomas.berner@codico.com

Download catalogue: E ,

PViN —p——8-

MP6570

Angular
Sensor

Sinewave
FOC

Position
Speed/Torque

Trapezoidal
Wave Mode

MP6540/1

3-Phase
Bridge

laBic
Sense

Non-Volatile
Memory

System Controller

10-Bit ADC
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In times of increasingly stricter hygiene requirements for control elements,
today we are often seeing a trend away from mechanical switches to touch
or gesture control. Conventional touch navigation requires the user's full

attention during operation.

esture control eliminates the shortcomings
G of the existing human-machine interaction
by allowing users to control their product with
simple and intuitive gestures.

In principle, it is possible to use this type of con-
trol in many application areas. Forinstance, itis
ideally suitable for controlling car infotainment
systems. But also in industrial environments and
in medical areas, where hygiene regulations put
restrictions on touching surfaces, gesture control
is an interesting alternative to conventional swit-

ches/knobs.

There are various different ways of implementing
gesture control, such as simple photodiode
solutions, or conventional camera solutions cou-

10 | 20211

pled with software gesture recognition on a com-

puter system.

PIXART Imaging takes a different approach: using

invisible infrared light, a three-dimensional ge-

sture area with a depth of at least 15 centimetres
is created above the component. This area is also
monitored by the sensor, and the value of the
recognised gesture is stored in a register, so that
the user can interact with the system without any
physical contact.

This allows for a hands-free operation of equip-

ment, using simple hand gestures. Gesture con-

trol takes place directly in the sensor component
and not on an external host controller, as with

comparable systems. The integrated recognition

PAJ7620U2

algorithm operates discreetly in the background,
and communicates the result via the register.
PIXART Imaging integrated the gesture recogni-
tion function in the PAJ7620U2, and at a strikingly
competitive price.

The PAJ7620U2 sensor, including its evaluation
system, is packaged in a 13Pin LGA module
(5.2x3x1.8mm) and can recognise 9 gestures.
Power consumption does not exceed 2.82mA,
and is only 1.5mA in standby state, from which
it can be woken up by gesture. The more powerful
PAG7631)2 requires 7mA, and just 0.2mA in sleep

mode.

The interface to the pCis an 12C. The nine user
gestures (up, down, left, right, forward, backward,



circle-clockwise, circle-counter clockwise) allow
for an intuitive interaction with devices. Thanks
to its small form factor and the standard 12C in-
terface, the sensor can be easily integrated in exi-
sting designs. Users must simply control their
own application with these sensor signals. A pro-
ximity detection function is also built in. Here are
some examples for the use of gesture controls:

+ Switching on the display/Starting up the system

+ Basic navigation (up, down, left, right) for
scrolling in menus or on websites

+ Rotation gestures for forward and backward
movements, and volume control of audio
or video systems

+ Motion detection for wake-up and sleep
function of displays or entire systems.

When replacing a mechanical light switch with
gesture control, for instance, additional functions
become possible - apart from switching on and
off, one can also assign dimming or colour
changing functions to defined gestures. Applica-
tions in different areas, ranging from simple to

VDD18 VDDAY

(To all Digital Modules)

complex controls, can now be executed with na-
tural hand movements with the help of gesture

control.

In addition, developers can individually adjust
the actions of the gesture evaluation, and thus
determine their user interactions, so as to meet
the requirements and expectations of the users.
This sensor stands out with properties such as
low power consumption, large range, ambient

light immunity, compact size, as well as immunity

Operating
Plane
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to capacitive and magnetic interference fields,
so that it can be easily built into or combined
with various other systems. An example for this
are capacitive touch fields or magnetic switches.
Moreover, this sensor possesses an internal
function that can eliminate non-constant distur-
bances caused by short »flashes« (e.g., the flicker
of a 50Hz lamp), which can cause individual

changes in values.

Since a transparent cover is usually positioned
above the sensor, which already causes a reflec-
tion of the emitted infrared signal, the sensor fea-

tures an internal calibration function.

The cover above the PIXART PAJ7620U2 imaging
sensor may not exceed a thickness of 0.8mm
(1.8mm in case of PAG7631)J2), since the LED is
integrated in the sensor module and this would
otherwise cause undesirable reflections. We re-
commend glass or plastic with a >90% transpa-
rency, placed as close to the sensor as possible
(<0.2mm). As a result of the individual correction

Gesture

Sensor

Support Operation Distance = 5~20cm

REHE @ lige]l<+—RSTN

-«—GPIO0
<« GPIO1
[«+—»GP|02
<«—GPIO3

Frame
Buffer

LED Driver 1
VLED —|
LED Driver 2

LEDSTB «

Block diagram PAG7631J2

Extraction

Reg. Bank SIoR
8- l«——5CL
UART_TX
- «——— UART_RX

Interrupt INT

Gesture
Recognition

Object

possibility, dirt, scratches, and raindrops on the
user interface are negligible. A disturbance cau-
sed by a cover (sticker) directly above the optical
sensor will be detected and can be displayed as

a fault message.

The field of view (FOV) at a distance of 20cm to
the object measures 15.4x15.4cm. The horizontal
and vertical view angle of the sensor is 60 de-
grees, so that the FOV will change depending on
the distance. Using the register of the module, it
is not only possible to read the recognised gestu-
re but also to make a few settings such as e.g.,
operation distance adjustment, up/down/left
/right sensitivity adjustment, push/pull sensitivity
and wave adjustment, as well as rotation adjust-
ment.

20211 |1
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The sensor can be operated at 2 speeds: Normal
mode (gesture speed 60°/s to 600°/s) or gaming
mode (gesture speed 60°/s to 1200°/s).

The 4-wire SPI interface can also read out the
»image« (image mode = 60x60 raw data). The
data sheet indicates a detecting range of 5cm to
15cm, and 15cm is the recommended maximum
distance for the PAJ7620U2 sensor. Using the au-
to-exposure (AE) and window-of-interest (WOI)
settings, customers can influence the detecting
range and test this change directly in their appli-
cation. Thanks to the proximity detection functi-
on, movements can be detected in the three-di-
mensional gesture space in real time and wake
up the system while only the sensor is active
(always-on) in an energy-saving mode, leading
to a better standby power consumption of the
entire system.

The PAJ7620U2 provides additional values about
the objects in its area of coverage, such as object
size, brightness, and position. This information
can be used, for instance, for the following pur-
poses:

+ Detecting light leak: When there is no object
in front of the sensor, the ObjectSize and
ObjectAvgY values are zero.

* Measurement of the relative distance of the
object: When the object stays in front of the
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Gesture Demo X

Device Display Demo

Log Data

I
Move Track

NI

Objekt Position

sensor, the ObjectSize and ObjectAvgY values
are not zero. If it approaches, the values
will rise.

+ Recording of the object's »movement«:
It is possible to record the movement using
the values from »ObjectSize«, »ObjectAvgY«
and »Object Position«.

PIXART has another sensor in its product range,
the PAG7631J2, which comes with the following
key features: Max. detecting range 30cm, 10 re-
cognisable gestures (up, down, left, right, for-
ward, backward, circular clockwise, circular coun-
ter-clockwise, waving and hover): This sensor is
also available in a version with »AEC-Q100 Grade
3« specifications (PA)J7635U2). The IR LED and
the lens are integrated in all PIXART Imaging ge-
sture sensors, so they can also operate in com-
plete darkness. In addition, the 763x family sup-
ports multi-sensor frame sync to synchronise se-
veral sensors, and also offers the possibility of

controlling external LEDs.

In a nutshell
PIXART Imaging's gesture sensors with integrated
evaluation allow for contactless user interaction

with simple and intuitive gestures at an afford-
able price. You can order samples and evaluation
kits of the PIXART Imaging sensors from the
CODICO Sample Shop.

You can order samples

and evaluation kits of the
PIXART Imaging sensors from
the CODICO sample shop:

» Joachim Strohschenk, +49 89 130143817
Joachim.strohschenk@codico.com

PAG7631/)2
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Automatic Device Provisioning

Simple 10T product development
The Amazon Web Services (AWS) loT Core consists of a managed cloud

service that can process trillions of messages from billions of connected
devices and interact with other AWS services in a simple manner. As a re-
sult, users can develop loT solutions without having to set up their own
server structures. This saves time and money. As an AWS Advanced Tech-
nology Partner, Cologne-based 1NCE GmbH has developed a tool that now
also automates and optimises device provisioning in the AWS loT Core.
Test the TNCE IoT SIM free of charge
W Optimising battery life

Integration made easy

Ance

The IoT Natives




18V Synchronous Boost DC/DC

SEMICONDUCTOR LTD.

The XC9143/44 is a 18V 1.0A synchronous step-up DC/DC converter that can operate
within a wide range of 1.7V to 16V and can support output voltages of between 7.0V to 18V (set externally).

here are two switching frequency options
Tavailable, 1.2MHz and 3.0MHz and this new
boost DC/DC can support output currents of up
to 400mA (VouT=7.0V, V|N=3.3V) or 300mA
(VouTt=12V, V|N=5.0V).

This new synchronous boost DC/DC is an ideal
solution for use in a variety of applications where
there is a requirement to step-up from either a
battery or DC inputs such as 5V and 12V to power
displays, motors, actuators, or various analogue
circuits. An efficient step-up circuit can be confi-
gured using only a minimum of external compo-
nents and a small 2.2uH inductor (3MHz version)
which also helps reduce output ripple voltage -
see Figure 1.

Figure 1: Typical Application Circuit
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Figure 2: |oT Sensor Schematic
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APPLICATION EXAMPLE 1

loT sensor

Powered by a re-chargeable Li-lon single cell bat-
tery (3.7V), a typical IoT sensor application will re-
quire not just a charger IC, a step-down DC/DC
or LDO for managing power to the MCU and/or
sensor, but probably an efficient boost DC/DC
to step-up from the battery to 12V@200mA for
possibly powering OLEDs, LEDs or a motor.
The XC9143/44 is ideal for this boost function
and the typical power schematic for such a sen-
sor is shown in Figure 2.
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Figure 3: Industrial Sensor Schematic

APPLICATION EXAMPLE 2

Industrial sensor

Power is typically from either a 24V or 12V rail. If
the power line is 24V, a buck DC/DC would be re-
quired to initially step-down to 5.0V, for example,
and then the XC9143/44 can be implemented to
step-up to 16V. If, on the other hand, the power
rail is 12V then this can be directly connected to
the VIN pin of the XC9143/44 to step-up to 16V.
A typical power schematic for such a sensor is
shown in Figure 3.

STEP-DOWN: 3V
XC9281/82 100mA
XCL221/22

Load disconnect function

Although a load disconnect function is not inclu-
ded with the new XC9143/44, one can be easily
configured externally if required. If VOUT is hig-
her than (Vin + Vgs von Pch) then the following
circuit will provide the load disconnect function:

LED supply
The XC9143/44 is also a suitable to drive multiple

LEDs in series (Figure 5). The LED current is re-

Figure 4: Load Disconnect VOUT

Figure 5: LED Driver Solution
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CrB

4x LED
in series

RsENSE

gulated as: ILep= VFB/ Rsensk (Where the Vrg = 1,0V)
so if the ILep is 50mA, the Rsgnse is:
Rsense = 1,0V / 50mA = 20Q.

Package options
The XC9143/44 series is available in TSOT-26 and
USP-6C (1.8x2.0x0.6mm) packages (see Figure 6).

If you want more information, just ask us or or-
der samples in our Sample Shop www.codico.com/
shop. We can also supply an evaluation board
according to your technical specifications. The
CODICO Team will be happy to support you.

\ Johannes Kornfehl, +43 1 86305 149

johannes.kornfehl@codico.com

TSOT-26 (TOP VIEW)
EN FB

GND

LX Vout BST
USP-6C (BOTTOM VIEW)

GND 6 1 X

EN 5 2 Vout

FB 4 3 BST

Figure 6: XC9143/44 Package Line-Up
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5400:

Cly
-5C

The Welsh manufacturer of miniaturized, high efficient POE modules
comprehends their product range with three new members.

n addition to the well-established Ag5300
series, SILVERTEL announces the launch of a
high efficiency version of this popular range. As
with its predecessor, the Ag5400 family is an
|IEEE802.3.at compliant PoE PD module with a 5V,

12V or 24V output. The 57x18x14mm single-in-

line module is the smallest 802.3at solution in
the world and is ideal for space-constrained ap-
plications such as Single Board Computers, Wi-

reless Access Points and Door Access Equipment.

The Ag5400 family provides efficiency of over
93%, and reduces wasted power by 50% and en-
abling the product to be used in systems with
elevated ambient temperature. The Ag5400 fa-
mily is pin-for-pin compatible with the Ag5300
family and provides a very easy migration route
for the design engineer who wants greater effi-
ciency, less heat generation and more useable
power available to the peripheral device.

The Ag5400 range is a fixed Class 4, Type 2 PD
module incorporating the identification and clas-
sification features necessary for PoE interopera-
bility, 1.5kV isolation and efficient DC-to-DC Con-
version.

N

L5 Silvertel

Complementary DCDC modules

to support PoE range

The newest addition to SILVERTEL's popular DC-
DC Converter modules is the Ag7010. The modu-
le is a Buck Converter, with a very wide input vol-
tage range of 4.5VDC to 28VDC and output bet-
ween 3.3VDC and 12VDC at a massive 120W.

The non-isolated design is optimised for USB-C
Power Delivery input (5V/9V/15V or 20V) inclu-
ding Thunderbolt (Intel) and Lightning (Apple)
but is equally-suited for distributed 12V/24V
systems.

At typically 95% conversion efficiency, the modu-

le offers superior performance in a leadless, SMT
package measuring 37x14x7mm (LxWxH). The
Ag7010 has PMbus control by means of an 12C
interface allowing remote monitoring and control
of the output.

(©AdobeStock/Goodpics



The Ag7010 is ideal for applications powered
from USB-C such as Monitors/TV's, Gaming Con-
soles and Virtual Reality systems, 2D & 3D scan-
ners/printers, Bluetooth Speakers, Media conver-
ters/extension hubs as well as camera/surveil-
lance systems, monitoring systems and other in-
dustrial applications which are typically powered

from 12V or 24V supplies.

Battery charge controller Ag105

The Ag105 is a Lithium-lon Battery Charge Con-
troller module, designed to charge Lithium-lon
and Lithium Polymer batteries from a fixed DC
source or solar panel feed. Using an intelligent
and safe charging profile, the module delivers
pre-charge, constant current and constant volta-
ge profiles. The Ag105 uses Maximum Power
Point Tracking (MPPT) to optimise charging from
solar panels. It has a wide input voltage range of
11VDC to 36VDC and can charge Li-lon and Li-Po
batteries with capacities from 0.2Ah to 12.5Ah,

via selectable charging profiles.

On-board 12C interface allows control and moni-
toring of the battery under charge. Available in
a Dual-in-Line (DIL) format and measuring only
51x30x16mm (LxWxH), the module occupies
very little area whilst offering an impressive fea-

ture list.

ACTIVE COMPONENTS | IMPULSE

Contact CODICO to ensure that you register your
interest and for sample availability. SILVERTEL's
Applications Support team and evaluation tools,
makes implementation and design-in an extreme-
ly low risk route to series production.
A07
\Andreas Hanausek, +43 1 86305 131

andreas.hanausek@codico.com
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DESIGN

FOR

LONGEVITY

How to Avoid a Redesign
when Displays Change

You may already have asked yourself the question: What do | do when
the display in my design is no longer available?

ontrary to the consumer electronics environ-
Cment, one is interested in keeping products
longer "alive" in an industrial setting. The deve-
lopment effort involved is often considerable
and, compared to mass products, these costs
must be distributed over a smaller number of
units. In this case, longevity thus does not refer
to the period during which a product will function
- provided it is properly designed, it will do so for
quite a while -, but to how long | can manufactu-
re the device without any externally imposed mo-
difications, e.g. as a result of discontinued parts.

The display is one of those components that may
in some circumstances render it necessary to re-
design a product. In this case, short product life
cycles can become a problem. Therefore, one
must pay particular attention to the availability
of a display. This topic is currently becoming in-
creasingly actual. In times of bottlenecks, it may
become necessary to replace a display.

With its year-long knowledge of the market and
its technical expertise in the area of displays,
CODICO is your partner of choice if you want to
avoid or solve such challenges.
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Let us now take a closer look at this issue. In ge-
neral, one must make sure that the manufactu-
rer offers a reasonable end-of-life (EOL) process.
As a distributor, we also put a great emphasis on

this requirement when choosing our partners.

Of course, one can also take preventive action to
avoid difficulties in the future, and to minimize
the effort involved in any modifications. There
are different ways of assessing the long-term
availability of a product depending on the display
technology used.

Monochrome LCDs

Let us begin with monochrome liquid crystal
displays (LCDs) and liquid crystal modules
(LCMs). In this particular case, the display glass
is non-critical. The manufacturing of such dis-
plays is relatively simple, and the machinery
required comes at a comparably low price.
Therefore, there is a large number of manu-
facturers who can produce such displays. Mo-
reover, due to its simplicity, this type of LC dis-
play is rarely affected by discontinuations. In
most cases, these will occur when demand for
a certain type no longer exists.

When it comes to LCMs (those are display modu-
les that also include a controller and/or backlight),
the situation is different. The risk here is present
at two levels. When it affects the backlight - the
LEDs used are subject to constant improvement
and are replaced by newer types -, at least a me-
chanically compatible solution must be found,
probably through a redesign of the background
lighting by the manufacturer. This helps avoid
changes on the user side, and costs will remain
under control. If the controller on the display
needs to be replaced, one must usually expect
changes in the control software. The dimensions
of the display itself remain the same, and a pos-
sible modification of the controller's pin as-
signment can be catered to with affordable me-
thods, such as a different FPC.

So all in all, it can be said that the use of mono-
chrome LCDs almost certainly spares you the risk
of insurmountable difficulties. CODICO offers so-
lutions from different manufacturers in this re-
spect, so that, if the worst comes to the worst, a
satisfactory solution can be found quickly.

OLED displays

In the following we take a look at so-called passi-
ve matrix OLED displays. Since active-matrix
OLED (AMOLED) displays are primarily aimed at

©AdobeStock/xiaoliangge




smartphones, which are generally short-lived,
these products are rare or non-existent in indu-

strial settings.

OLED displays are manufactured using a semi-
conductor process, making their production si-
gnificantly more complicated than that of LCDs.
For this reason alone, manufacturers are inter-
ested in making these products for a longer pe-
riod of time. With regard to these displays, a long-
term availability of over 10 years is quite realistic.

The high cost of the manufacturing facilities, and
also the research and development effort invol-
ved mean that there is only a small number of
manufacturers out there. In order to benefit
from each other in the market, they consciously
or unconsciously settled for a range of identical
or at least very similar display sizes. This provides
the user with an additional degree of safety.
As in the case of LCMs, the only critical issue is
the controller. Unlike these, however, there are
only a few companies manufacturing controllers
for PMOLED displays. Solomon Systech (SSD) is
the market leader by quite a margin.

Though there are a few small manufacturers
such as Sino Wealth, these are not used on a lar-
ge scale. Considering the size of SSD and its good
financial condition, however, one should not ex-
pect any problems to arise. The manufacturer
complies with all customary EOL procedures.

Therefore, PMOLED displays do not pose a signi-
ficant risk to long-term use. In addition, different
suppliers at CODICO minimize the risk of sudden-
ly being left without a display.

TFT LCDs

Thin-film-transistor (TFT) LCDs are even a class
above OLED displays in manufacturing. The fac-
tories making these are correspondingly expen-
sive, so that such a major investment is not eco-
nomically sensible for smaller undertakings. The-
refore, the manufacturers are divided into those
who own their own factories and produce corre-
spondingly large quantities, and a much larger
number of companies who purchase so-called
'cells' from them and focus instead on the sub-
sequent steps for making a finished display. Es-
sentially, the latter (i.e. the large majority) are
completely dependent on the TFT glass manu-
facturers. If, for any reason whatsoever, one no
longer has access to a specific glass, some good

advice will be needed, but it will come at a cost.
The first, albeit slightly theoretical approach is to
have an identical, fully compatible display deve-
loped and manufactured. Depending on the size,
the initial costs for this are somewhere between
100,000 USD and above 200,000 USD. Not every
project can afford such sums. Get in touch with
us and discuss your project with us. A lot of que-
stions can be clarified beforehand, so that such

problems don't even emerge.

So, what is important to consider in order to
avoid any (at least major) problems and to keep
possible additional costs at bay?

Mechanics

A basic rule is to opt for standard display sizes
and to avoid using any exotic versions. There are
always several manufacturers available for stan-
dard sizes, so that one can divert should the
eventuality arise. Yet the devil is in the detail.
Though the glass may have the same active area,
the mechanical dimensions of the module may
be different. This means that casings may have
to be adapted.

This can prove expensive, especially in the case
of injection moulding plastics, when moulds
need to be modified or even new ones made. A
cover glass may help remedy the situation. Based
on our experience, around 90% of all designs fea-
ture a capacitive touch screen, and thus a front
glass. The latter is designed in a slightly larger si-
ze, so that a display with of moderately different
dimensions can still be integrated. There are also
standard thicknesses for the glass. One must ta-
ke into account that the TFT module thickness
may also be different, e.g. due to a different back-
light. This also calls for a more flexible design of
the casing to accommodate this. Now and again,
a display replacement can be done without furt-
her ado. Should a display with TN glass no longer
be available, one may be able to find this type
with IPS glass.

As a result, it is possible to have the display re-
placed 1:1, since there are no electrical or me-
chanical differences. The advantage here is that
such a replacement would even mean an upgra-
de to a higher visual quality. As previously men-
tioned, at CODICO we make sure to offer pro-
ducts from several manufacturers also for TFT
LCDs. This way, we can offer a solution approach
quickly by resorting to them.

ACTIVE COMPONENTS | IMPULSE

Electronics

Even if the dimensions are identical, there may
be differences in the interface. Again, this already
begins with the mechanics of the display, i.e. its
connection. It is very likely that a replacement
product will use a different connector. Unfortu-
nately, it has become a habit among manufactu-
rers to use different connectors (even for the dis-
plays of the same manufacturer) wherever they

can. | am familiar with this issue for several years.

If need be, the most affordable remedy will be
to work with an adapter board, or to fit the con-
nection cable with the corresponding mating
parts. Some (cable) manufacturers offer both op-
tions off the shelf. The only silver lining here is
that, once a display is connected via FPC, the
whole issue is often reduced to the pin as-
signment. This gets us right to the topic: In many
cases, the pin assignment is different despite the
same interface standard, even if the signals, and
usually the voltage levels are basically identical.
Here, adapter boards or the correct (modified)
cabling can also remedy the problem.

If a replacement is only possible with a comple-
tely different interface, however, users will have
to dig deeper in their pockets. Unfortunately,
such cases will require the use of an interface
converter. The costs for this are higher, and the
adjustment may need some development time.
With experienced partners on the manufacturer
side like those you get at CODICO, however, it
may be possible to integrate the interface in the

display.

Standards do change in the course of time; one
only has to remember the 4:3 ratio that is now
being replaced by wide formats. If you want to
develop a future-proof design, ask us where the
journey is heading in the long run, so as to avoid

taking any risks.

Take advantage of our expertise from the very

start of your project, and should problems arise

unexpectedly and you have to replace the dis-

play, get in touch with us - we will find a solution
together.

A08
™ Christian Forthuber, +43 1 86305 158
christian.forthuber@codico.com
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VI132 ENTRY
ODULE

Brings the A1 Radar Sensor to

an Integration-Ready Format

a((oneer

The XM132 Entry Module from ACCONEER is an integration-ready low-
power module with outstanding system cost, optimized for use cases
such as presence detection and contactless monitoring of tank levels.

W ith a solderable design featuring a land
grid array and software adapted for spe-

cific use cases, cost and time-to-market are stre-
amlined. On the XM132 Entry Module the A111
pulsed coherent radar sensor is integrated the
with a 32Bit 64MHz Arm® Cortex® MO+ MCU, with

XM132 Entry Module
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128KB of Flash memory and 36KB of RAM. The
module supports a single supply operating vol-

tage range from 1.8V to 3.6V.

The XM132 Entry Module was developed to com-
plement ACCONEER's module offering, which al-
so includes the XM 112 High-Performance Modu-
le and XM122 loT Module. With the XM132 Entry
Module, ACCONEER takes the next step in provi-
ding a module designed for smooth integration
into customer products.

With the ARM Cortex M7-based XM112 High-Per-
formance Module it is possible to evaluate high
performance embedded applications, while the
XM122 High-Performance Module targets con-
nected battery-powered use cases, combining
the A111 radar sensor with an ARM Cortex M4
MCU and integrated connectivity such as Blue-

XE132 Evaluation Board

tooth. With the XM132 Entry Module comple-
menting ACCONEER's product offering, custo-
mers can quickly bring solutions to the market
in a power-efficient and cost-optimized way.
For a quick and easy start, ACCONEER provides
the evaluation board XE132, which has the
XM132 entry module soldered to it. The XE132
has support for UART communication over USB,
which enables a straight-forward way to flash
and debug the module, as well as easy access to
all interfaces from the XM132 module via pin-
headers.

All ACCONEER’s modules, as well as the A1 pul-
sed coherent radar sensor, can be purchased

through the CODICO Sample Shop.
a

» Johannes Kornfehl, +43 1 86305 149
johannes.kornfehl@codico.com



RUBYCON's New BHW Series

RUBYCON announced a new radial type electrolytic capacitor,
the BHW series (105°C 10,000-12,000hrs) for automotive high
voltage use (400-450V). This capacitor was developed specifically
with EV charging applications in mind.

he increasing number of electric vehicles is
Tleading to a rise in demand for electrolytic
capacitors, which are often used in the PFC cir-
cuits of electric vehicle charging units. Due to
high voltage, greater capacitance and ripple cur-
rents, larger sizes like snap-in types come into
play in those areas.

The RUBYCON VXK series is one of the most re-

commendable series for snap-in type capacitors.

Where the power requirements are smaller, how-

SIZE
[@DxL/mm]

CAPACITANCE
[WF]

100 730

ever, radial type (THT) capacitors are often used
due to their compact size. Thanks to its long life-
time and high specifications, the RUBYCON BXW
series (105°C 10,000 to 12,000hrs) is the most po-
pular radial type (THT) capacitor.

The BHW series is a newly developed radial type,
which is a size smaller than the BXW series. This
series features up to 20% higher capacitance and
also has a higher ripple current than the BXW

series.

RATED RIPPLE CURRENT
[mArms/125°C, 100kHz]

16%35 110 (+10%) 800 (+9%)

16x40 130 (+20%) 120 910 (+4%) 840
420

18%x40 160 (+6%) 150 1,030 (+3%) 1,000

18%50 220 — 1,310 —

16x35 100 (+20%) 82 780 (+13%) 690

16x40 120 (+20%) 100 870 (+13%) 770
450

18x45 180 (+20%) 150 1,120 (+12%) 1,000

18x50 190 (+5%) 180 1,200 (+9%) 1,100

Key features BXW series

+ Radial-/THT-Type

+ Lifetime: 105°C, 10.000h (<20mm)
or 12.000h (=25mm)

* Voltage: 400V-450V

* Size: 16%x20 - 218x50mm

For automotive applications, RUBYCON applies
very stringent internal inspection methods. At
the smallest failure, RUBYCON takes appropriate
action, introducing improvements in the produc-
tion process to increase quality. The brand is well-
known for its robustness, which often exceeds

the customers’ conservative specifications.

The current BHW series was subjected to the sa-
me severe scrutiny. To achieve the desired quali-
ty, RUBYCON is now using different material com-
binations than those of standard items. Not only
the electrolytic liquid was changed: foils, separa-
tors, rubbers, etc. were also redesigned. Even if
the specs look similar, the robustness and relia-
bility of RUBYCON products is far superior. This
reliability will tolerate zero defects in automotive
applications.

For more information, please feel free to contact:

\ Yasunobu lkuno, +43 1 86305 276

yasunobu.ikuno@codico.com
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How Do CELDUC's Solid State

Relays and Contactors Work?

olid state relays are switching devices made
S using electronic components. Unlike electro-
mechanical relays (EMR) which use coils, magne-
tic fields, springs and mechanical contacts to ope-
rate and switch a supply, the solid state relays,
or SSR, have no moving parts but instead use the
electrical and optical properties of solid state se-
miconductors to perform its input to output iso-
lation and switching functions. There are two
main parts that make up a solid state relay:
+ the input circuit
+ the switching circuit.

SSR’s provide complete electrical isolation bet-
ween their input and output contacts. For the in-
put circuit, an optocoupler (also named opto-iso-
lator) is used. An optocoupler contains of one
(or more) infra-red light-emitting diodes (=Trans-
mitter), and a photo sensitive device (Photo triac
= Receiver) within a single case.

The optocoupler isolates the input from the out-
put. CELDUC® has selected the best optocouplers
on the market. The switching circuit consists of
an element providing for the electrical power to
be switched to the load.

éelducw
relais

Optocoupler

For AC solid state relays, this component could
be a triac or back-to-back thyristor (also named
Silicon Controlled Rectifier, SCR). CELDUC's back-
to-back thyristors are using TMS? technology.
TMS? technology gives to CELDUC's Solid State
Relays a vey high life-time expectancy compared
to the majority of products on the market.
CELDUC's research and development regularly
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improves the production process, constantly in-
creasing the number of cycles.

For DC solid state relays this component may be
either a bipolar transistor or a MOS transistor or
a IGBT. The matching circuit processes the input
signal received and switches the output circuit
and guarantees the desired switching mode.
CELDUC® s offering Solid State Relays with diffe-

rent switching modes:

1. For ZERO VOLTAGE CONTROL (OR ZERO
CROSS RELAY), power switching only takes pla-
ce at the beginning of the alternation after the
control has been applied. In fact, switching the
power component only takes place at close to
zero volts.For resistive or capacitive loads, it is
preferable to use zero cross relays which can
limit the di/dt, disturbances on the network
and increase the service life of the load and

the relay.

2. For INSTANTANEOUS CONTROL (OR RAN-
DOM RELAYS), power switching takes place as
soon as the control voltage has been applied
(turn-on time less than 100ps). This type of
control is used for all INDUCTIVE loads where
the phase shift between voltage and current
can cause problems with zero-crossing relays.
Itis also used in applications where precise
control of power to the load is required (pha-
se-control applications).

3. For PEAK STARTING RELAYS, The power swit-
ching only takes place at the voltage peak of
the half-cycle following the application of the
control. This control is particularly suited to

:_:. Control Voltage

[
-

Load Voltage

A
|/\

d Current
/N
N4 t

INSTANTANEOUS CONTROL

the control of TRANSFORMER type inductive
saturating loads. This prevents the transfor-
mer from being saturated and also significant

magnetising current peaks.

Solid State Relays (SSR) vs.
Electro-Mechanical Relays (EMR)
This technology gives solid state relays many

advantages:

LONG SERVICE LIFE: solid state relays do not ha-
ve any moving mechanical parts so they are not
subject to wear and tear or deformation. When
used correctly, a solid state relay has a service
life that is 200 times longer than that of an elec-
tromechanical relay (EMR). Very low consumpti-
on: Very low control output, directly adapted to
voltage and current.

A MORE PRECISE SWITCHING TIME: One of
the biggest advantages of solid state relays over

electromechanical relays is the ability to switch

PASSIVE COMPONENTS | IMPULSE
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PEAK STARTING

»OFF« AC loads at the point of zero load current,
thereby completely eliminating the arcing, elec-
trical noise and contact bounce associated with
conventional mechanical relays and inductive lo-
ads.

A LOWER ENERGY CONSUMPTION: a low drive
power will allow solid state relays to switch heavy
power loads.

VERY HIGH SWITCHING FREQUENCY: for a very
accurate temperature control. With an SSR, fast
switching reduces hysteresis (this is made possi-
ble thanks to its huge switching capacity).
SILENT OPERATION: this technology does not
generate acoustic noise while the outputs are
changing state, which is a very important advan-
tage when it comes to domestic and medical uses.
SHOCK AND VIBRATION RESISTANCE: no risk of
accidental switching with solid state technology.
MORE FUNCTIONS: Solid state relays offer more
possibilities in terms of diagnostics, protections

and communication.
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What do you have to consider

when using your solid state relay:
Solid state relays must cool down sufficiently so
that the junction temperature (at the core of the
power element) does not exceed the specified
values: typically 125°C or 150°C (this value de-

pends on the power components).

Cooling will prevent it from reaching heatsink
temperatures (parts that can be touched) that
are too high (90 or 100°C). To select the appro-
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priate heatsink for your needs, use a calculation
or refer to the graphs provided by CELDUC re-
lays in the technical data sheets available on
www.e-catalogue.CELDUC-relais.com or contact
our product manager who will support you!

CELDUC offers a wide range

of Solid State Relays

CELDUC manufactures a wide range of solid
state relays up to 125 Amps single phase two-
phase or three-phase, I/0 interface modules,
SSRs for printed circuits and diagnostic relays.
CELDUC is also offering solid state relays for mo-

tor control loads.

Typical Applications for

CELDUC's Solid State Relays

Solid state relays are used in a wide range of
applications. Every day, more and more new ap-
plications that require reliability, silent operation,
and a long service life use our innovative SSRs.
Here is a small selection of possible areas of ap-
plication:

SUL

HEATING ELEMENTS: commercial food proces-
sing machines, plastic injection molding/extrusi-
on, furnaces, HVAC, textile, residential heating,
infrared heating, drying, thermoforming, solde-
ring equipment

MOTOR STARTING: pumps, compressors, con-
veyor systems, fans, elevators, lifts, hoists, mo-
torized exercise equipment

LIGHTING: theaters, municipalities, cinemas and
stages, airport runways, streets and roadways,
warehouses, office spaces, hazardous locations
and beacons

AUTOMATION: automation interfaces, heating
element control, electrovalves, contactor coils,
sensor optical isolation

MISCELLANEOUS: power transformers, electro-
magnets, switching power supplies, regulators,
Inverters, power converters, uninterruptible

power supplies, power factor correction capaci-

\Arnold Geitzenauer, +43 1 86305 124

arnold.geitzenauer@codico.com

tors, solenoid valves, and more



PANASONIC's Hybrid Cap ZSU

PANASONIC Industry introduces new ZSU series of electrolytic polymer
hybrid capacitors type - standing out with a capacitance increase of
80% in comparison to the recent ZS series, while keeping the same
dimensions and other electrical characteristics.

eliability, efficiency, performance - this triad
Rof automotive engineering applies in parti-
cular to the crucial components a modern car
consists of. And there is an increasing number
of them, as the level of comfort, functionality and
safety is increasing with every new car generati-
on. Acknowledging those prevalent industry
trends, PANASONIC Industry has developed its
popular ZS series with outstanding successors -
such as the ZSU series, that comes with an al-
most unrivalled capacitance.

»The ZSU series takes our capacitance specs for hy-
brid caps to an entire new level«, says Yusuke Na-
gata from PANASONIC Industry Europe. »For di-
mensions of 10x12.5mm with 25VDC we achieve
680UF for the 10x16.5mm equivalent 1000uF.«
Moreover, the ZSU hybrids reveal a 4,000 hours
endurance at 125°C and full rated ripple current
capability.

Speaking of tough conditions »under the hood«
or elsewhere in industrial environments, PANA-

SONIC Industry offers vibration proof versions
for 6mm diameter or above, withstanding shocks
of as much as 30G.

The ZSU series is currently available in 25-63
VDC/120-1,000pF - and an interesting option whe-
rever high temperature withstanding and next-
gen capacitance is the criterion of choice. That
would be - first and foremost - many automotive
48V applications such as oil pumps, EPS, e-com-

Panasonic

INDUSTRY

pressors or ADAS applications. The latest capaci-
tor innovation of course is AEC-Q200 compliant.

»Components serving their functional purpose im-
maculately under severe automotive conditions are
also often the perfect choice for other fields of ap-
plications«, points out Yusuke Nagata. And in-
deed: When looking at a suitable capacitor for
base station power supply, industrial motor in-
verters or contemporary communication devices,

ZSU series is definitely worth a closer look.

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

m

q 470pF 330pF 150pF 100pF
Pzl 22 3500mA rms 3500mA rms 3200mA rms 3000mA rms

. 680pF 470pF 180pF 1200F
FRTESTAE 25 3500mA rms 3500mA rms 3200mA rms 3000mA rms

560pF 470pF 220pF 150pF

Falebele 25 4000mA rms 4000mA rms 3700mA rms 3500mA rms
. 1000pF 680uF 270pF 180pF

PRIMEEGIIE 25U 4000mA rms 4000mA rms 3700mA rms 3500mA rms

*mA rms rated ripple current at 125°C/100kHz
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More Power, Less Dissipation:
New Hybrid Cap ZU

PANASONIC Industry introduces new ZU series of electrolytic polymer
hybrid capacitors type with remarkable ripple current and temperature
features for a wide range of particularly demanding applications.

apacitors for next gen automotive applica-
C tions, but also in the field of communication,
power supply and industrial devices are expected
to equally and immaculately meet efficiency,

durability and performance requirements.

In this light, the latest PANASONIC Industry poly-
mer hybrid capacitor ZU series is a remarkable
evolution of the current popular ZS series.

»For this version of the latest types, we have been
concentrating our efforts particularly on reducing
power dissipation«, as Yusuke Nagata from PANA-
SONIC Industry Europe summarizes. »ZU series
is able to withstand ripple currents up to 53% better
than its predecessor. For dimensions of 10x12.5mm
with 25VDC we achieve 5A rms, for the 10x16.5mm
equivalent 5.8A rms at 125°C.« These values are
currently the best on the market and offer the
possibility of miniaturizing the design and saving
costs by reducing the number of parts.
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Next to the also improved leakage current, ZU
series stands out with a 4,000 hours temperature
endurance at 135/125°C.

ZU series is currently available in 25-63VDC at
100-560pF and suits wherever high temperature
tolerance and capacitance is the criterion of choi-
ce. That would be - first and foremost - many
automotive 48V applications such as Integrated
Starter Generator (ISG), DC/DC, oil pumps, water
pumps or fan motors. The latest capacitor inno-
vation of course is AEC-Q200 compliant and avai-
lable in a vibration-proof version for harsh envi-

ronments.

»Components serving their functional purpose im-
maculately under severe automotive conditions, are
also often the perfect choice for other fields of ap-
plications«, points out Yusuke Nagata. And in-
deed: When looking at a suitable capacitor for
power supply inverter or rectifier, industrial mo-

Panasonic
INDUSTRY

tor inverter or contemporary communication de-
vices, ZU series is definitely worth a closer look.
When your application requires smaller dimen-
sions, especially lower height, new PANASONIC
ZT series could be the solution.

Advancing the performance specifications of the
currently popular ZC series of hybrid capacitors,
PANASONIC Industry now brings new ZT series
into play, which stands out with an exceptional
persistence and robustness for a vast number
of demanding applications.



4,000 hours at 125°C (8,000 hours at 115°C,
16,000 hours at 105°C) in addition to a high ripp-
le current capability in compact dimensions ren-
der ZT an ideal choice for the rather demanding
types of modern industrial, automotive or power
supply applications.

Currently available with a rated voltage of 25-
63VDC and a significant increase of 75-118% in
ripple current capability by keeping the compact
case sizes 8x10.2 and 10x10.2mm, PANASONIC's
new series meets also the ambitious AEC-Q200
requirements. Yusuke Nagata, Capacitor Section
Team Leader at PANASONIC Industry, summari-

zes the field of relevant real world applications:
»Next to many others, it reliably qualifies for being
applied to inverters, converters, robotics, rectifier
circuits - and in particular for automotive parts un-
der the hood where conditions turn out to be excep-
tionally harsh and hot”.

Good to know for
that harsh matter:
PANASONIC Industry also offers a vibration-pro-
of version of their hybrid capacitors. Those are
able to handle shocks of as much as 30G, clearly
exceeding standard vibration tolerance of 10G.

In the specifications, we are talking about the ra-
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ted ripple current at the rated temperature and
the specified guaranteed lifetime under these
conditions. Depending on ambient temperature
and duration, PANASONIC Industry's hybrid
capacitors can also withstand higher ripple cur-
rents.

Let us know your requirements, in best case a
mission profile, and we will offer you the best
technical and commercial solution.

¥ Roland Trimmel, +43 1 86305 144

roland.trimmel@codico.com

25V/470pF 35V/330pF 50V/150pF 63V/100pF 25V/470pF 63V/100pF
125°C/4,000h 125°C/4,000h 125°C/4,000h 125°C/4,000h 135°C/4,000h 135°C/4.000h

Panasonic ZS

125°C series 3,500mA rms 3,500mA rms 3,200mA rms 3,000mA rms
FEmEEEE 2 5,000mA rms 4,800mA rms 4,600mA rms 4,600mA rms
135°C series ! g ' 0
25V/560V 35V/470pF 50V/220pF 63V/150pF
125°C/4,000h 125°C/4,000h 125°C/4,000h 125°C/4,000h
Panasonic ZS
125°C series 4,000mA rms 4,000mA rms 3,700mA rms 3,500mA rms
Panasonic ZU 5,800mA rms 5,500mA rms 5,200mA rms 5,200mA rms

135°C series

*mA rms rated ripple current at 100kHz and mentioned temperature

3,500mA rms 3200mA rms
25V/560pF 63V/150pF

135°C/4,000h 135°C/4.000h
4,000mA rms 3600mMA rms



Focus on Charging Infrastructure

In this article, we will focus on the topic of e-mobility with an eye on

the charging infrastructure. Our world is undergoing a transformation
towards an electrified transport society. This requires higher efforts and
demands on development, politics and urban planning. The reduction
of the CO2 footprint plays a crucial role for that. We at CODICO want to
support you in the implementation of your e-mobility strategy and

act as a long-term partner on your side.

he charging infrastructure is one of the most
Timportant factors in the implementation of
the new mobility solution. It is about the questi-
on, how do people charge, where do people char-
ge and how fast does it have to be. The following
structures have developed into the current sta-

tus.

Main harbor charging: this describes the char-
ging stations that are located in the home area.
In most cases, there are different versions. On
the one hand, this is limited by the house con-
nection power or the possibility of charging. At
a standard socket (220V/10A) a power of 2.2kW
is available. With the so-called wallboxes it is pos-
sible to charge up to a power of 22kW, a common
value for home applications is 11kW, as the typi-
cal connection power is around 14kW.
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Destination charging: this describes charging
stations located in front of shopping centers, for
example. Here, there is a higher connection ca-
pacity of the power grid and therefore a higher
charging capacity is available. This amounts up
to 50kW. The limiting factor here is the on-board
charger (OBC), which is defined according to the
manufacturer and is not subject to any European

standard.

Range extension charging: this describes char-
ging stations located along highways that can
provide a lot of energy very quickly. The charging
power is well over 50kW and is limited to about
320kW. Here is no limitation from the OBC, be-
cause it is bypassed by a bypass line and the
power is directly available to the battery manage-
ment system (BMS).

Charging stations in detail

Let's now take a closer look at what the OBC, by-
pass line and the rest are all about. With the
three different forms of charging, there is always
talk of AC charging and DC charging. This is a bit
confusing at first, because according to general
knowledge, batteries can only be charged with
direct current.

Figure 1 roughly shows the difference between
AC and DC charging. With AC charging it is meant
that the alternating current coming from the grid
is fed into the OBC. As described in Main Harbor
Charging with a power of 2.2 to 22kW depending
on the house connection power. The OBC trans-
forms the AC power into a DC power. In simple
terms, the AC charging station does nothing else,
i.e. to release the power and establish commu-
nication with the OBC, which is also noticeable
in the unit cost. Between the AC chargers and
the DC chargers is a price difference of about a
factor of 10.



AC Wallbox

On-Board TEEEEA
Charger

BMS
Battery

AC CHARGING
Every vehicle has an on-board charger.
Limited power, slow charging.

Figure 1: Difference between OBC and Fast Charging

DC charging stations are designed according to
the topology in Figure 2. In the first step, so-called
fast transients are diverted, which can be caused
by lightning, for example. This is achieved by
using varistors and/or gas discharge tubes (GDT).

In the second step, filter elements are used to
reduce or suppress the interference from the
mains to the device on the one hand, and to mi-
nimize the interference from the device to the
mains on the other hand. This is realized by CMC,
and X/Y capacitors. Next, the voltage is converted
from AC to DC by power supply technology. The
DC Link capacitor block is the key element in char-
ging station applications, it ensures constant vol-

tage flow and is responsible for battery longevity.

PART RECOMMENDATIONS

Circuit protection varistor: THINKING TVR-D, TVA series
Circuit protection GDT: THINKING GS/GF, G12D* series

DC Charging Station

DC CHARGING
Infrastructure investment is
shared among hundreds of users.
Large power rating, fast charging.

The capacitor block provides a low impedance
jerk current path for the switching currents. In
summary, these capacitors are essential for bat-
tery life and EMC radiation performance. The DC
voltage is then transformed back into AC current

for transmission via a galvanic isolation path.

These transformers are customer-specific trans-
formers, which are specially manufactured to of-
fer the customer the best possible result. The AC
voltage is then transformed back to DC, genera-
ting voltages of up to 1000V at a current of ap-
proximately 200A. In the penultimate step, the
DC voltage is smoothed by means of an output
filter. In the last step, the current flow is measu-
red by means of a shunt.

Circuit protection fuse: EATON AHC (automotive ready Q3/2021)

Current
EMI Filter Measure-

B g e
IYYY

Circuit
Protection

i L1

EMI filter customer specific:

ELYTONE common mode choke grid side:
KEMET R41T/R52 series ISABELLENHUTTE
PANASONIC ECQUA WAF, WAK, BVT

Relays used in charging applications

AC Relays with big contact gap:
1 pole: 26 to 200A, series 110, 207X, 117,118, 515, 511
2 pole: 12 to 70A, series 210, 118, 510

Current measurement

Galvanic
Isolation

| o |

Galvanic isolation
customer specific:
ELYTONE LLC transformer,
resonant inductor

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

Relay for DC Switch: 10 to 250A: series HDO11, HD012, HD013, HD014, HD015, HD022, HD024, HD028

Figure 2: Charging topology
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Trends in charging stations
* Bi-directional power flow capability
* High peak efficiency

+ High power density

The possibility of Grid to Vehicle (GTV) or Vehicle
to Grid (VTG) represents a fantasy for new busi-
ness opportunities, especially in Asia. GTV and
VTG mean nothing else than that the car is avai-
lable as electricity storage and vice versa. For this
reason, more and more products are being de-
veloped that can have bidirectional power flow.
For this, however, an appropriate hardware ar-
chitecture must be selected. Our specialists will
be happy to assist you in this case as well. High
efficiency is of high importance for a broad area
application, in order not to load the power grids
unnecessarily. It is quite conceivable that in the
near future charging stations can also be used
as a grid balancing mechanism and this will be
possible especially with bidirectional power flow.
High power densities are an important issue for
many customers, and we see they want to pro-
duce smaller circuit boards by using even faster
components. And they increasingly use GaN (Gal-
lium Nitride) technology or SiC (Silicon Carbide)

technology for semiconductors.

For more information, please contact:
\ Rainer Scalick, +43 1 86305 366

rainer.scalick@codico.com

EMI filter output:
KEMET C4AQ series

AC/DC
secondary
ride

Current
Measure-

ment I

Current measurement
battery pack:
ISABELLENHUTTE

BVE, BVS, BVN

DC Filter
Y'Y
1
T
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Pressed Powder

High-Current Inductors

Designers of DC/DC converters for computing, industrial, energy
and medical applications are facing a need to develop products with
lower power consumption requirements under various load conditions,

even as devices shrink further in size.

espite miniaturization trends, power requi-
D rements are growing due to the increasing
number of electronic components integrated in-
to today's circuit boards. Some critical challenges
in today’s designs include electromagnetic inter-
ference (EMI) due to large numbers of parts ope-
rating in close proximity and higher operating
temperatures (e.g., in industrial environments).
These requirements are driving the need for high
power density magnetic solutions for a broad
range of applications.

DC/DC converters, including buck, boost, and
buck-boost types, enable voltage regulation in
electronic applications, providing various levels
of voltages and load currents in multiple sections
of the device. Most power converters use pulse-
width modulation that produces some switching
noise capable of lowering the efficiency of RF and
analog circuits nearby. Filtering circuits with in-
ductors can ensure low EMI and reject high input
noise in DC/DC converters. For example, an LC
filter integrated at the input and output of a
power converter helps to eliminate ripple cur-
rents and output noise and allows designers
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to comply with EMC radiation and susceptibility
testing limits. However, inductor selection must
meet today’s high-power density requirements

and size constraints with reliable performance

at higher currents and over a wide range of ope-

rating temperatures.

EATON's EXL is a family of next generation pres-

sed powder inductors with higher power density
than conventional solutions on the market. They
offer a wide range of inductance values (from
0.15 to 10pH) suitable for today’s buck and boost
converters and filtering applications as well as

small-footprint constructions for more board sa-

vings in compact designs. These products have
terminals that exit from the bottom of the part,

allowing for smaller PCB layouts.

Applications for EATON's EXL include servers, dis-
tributed power architectures, industrial loT equip-

ment, solar or wind power inverters and medical
equipment. Designers can leverage the EXLs high
power density and operating temperature range
(-40 to +125°C) to develop highly efficient DC/DC
power converters. EATON's EXL inductors feature

F:-T-N

Powering Business Worldwide

+ Wide range of inductances suitable
for next-gen converter and filtering
applications

* Multiple SMT footprints (4, 5, 6, 7mm)
to suit a wide range of applications

+ Unique molded construction allowing
for higher power density and efficiency

+ Shielded construction for EMI
immunity in any application

+ Smaller SMT footprint for greater
board savings

+ Wide operating temperature range for
a broad range of computing, industrial,
energy, and medical applications

+ Soft saturation characteristic to
withstand high current spikes

a molded construction that allows for higher
power density and better thermal dissipation
characteristics, as well as magnetic shielding for
EMIimmunity. EATON developed its EXL with the
latest materials and advanced processes to pro-
vide a performance boost with lower DCR over
competing solutions.
[ P0G J
¥ Sebastian Gebhart, +43 1 86305 205

sebastian.gebhart@codico.com
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Brownouts are a fairly common occurrence where there is a voltage defi-
ciency in an electrical power supply system (even for a few milliseconds).
It may be due to disruption of power supply from the grid, a problem
internal to a device, or high power consumption due to intermittent
loads coming online. Voltage fluctuations caused by brownouts can
hugely impact the stability of equipment, leading to system

malfunction, component failures and downtime.

n embedded and industrial systems, brown-

outs typically occur at the board level. Control
circuits, signal lines and more are often affected
by intermittent voltage drops. An essential requi-
rement for industrial electronics is components
having excellent tolerance for ultra-low or high
operatingtemperatures with high current hand-

ling capacity.

Using energy storage devices is an effective way
to protect equipment against brownouts and ma-
ximize productivity. These devices work by auto-
matically maintaining the voltage to safe levels
during brownout conditions. With millions of
charge/discharge cycles over extended lifetimes
and zero thermal runaway risk, supercapacitors
offer significant benefits over secondary batte-
ries for brownout protection.

EATON PTV series is an affordable solution for
brownout protection at the board level in embed-
ded and industrial process control systems. Tho-
se capacitors are ultra-high capacitance and high-
reliability energy storage devices utilizing an elec-
tric double-layer capacitor (EDLC) construction
that comprises proprietary processes and mate-
rials. EATON PTV series provides backup, pulse
and hybrid power (when connected to a battery)
for a host of applications in industrial process

control systems, automotive electronics and uti-

lity smart meters. Examples include ATMs, gamb-

ling machines, ticket terminals, dashboards and
airport LED displays.

PTV series integrates two TV family cells with pas-
sive voltage management to reduce cell count,
simplify designs and provide extremely long life-
times. No additional balancing of the cells needs
to be considered. It can be used as sole energy
storage or combined with Li-ion batteries to opti-
mize the lifetime, runtime and cost of existing
energy systems. The combined power output can
range from as little as a few microwatts up to se-
veral watts. PTV series offers 3-5 Farads of capa-
citance with a tolerance of -10 to +20% (+20°C).

With a working voltage of 6.0V and operating
temperatures ranging from -40 to +85°C (derated
voltage from 65 to 85°C), EATON PTV supercapa-
citors meet the higher voltage and temperature
requirements of most industrial applications. For
designers of brownout protection, EATON provi-
des passive voltage balancing with ultra-low ESR

and high-power density.

Those products are maintenance-free with zero
thermal runaway risk and are designed using
eco-friendly materials to reduce carbon waste.
Each product is halogen and lead-free and

RoHS and REACH compliant. PTV supercapacitors

E-T°N

Powering Business Worldwide

Features

Higher voltage (6V at 65°C) provides
greater energy storage & peak power
Ultra-high capacitance of up to 5F
Ultra-low ESR and high power density
for higher pulse power/current
Excellent temperature withstand
capability (-40 to +85°C)

Passive cell voltage management
from EATON

Reduction of component count

and assembly

Compact dimensions

11%x21.3x23mm to 11x21.3x32.5mm
Low profile design (bent lead option
for horizontal mounting available)
Halogen and lead-free, REACH and
RoHS-compliant

support thousands of charge/discharge cycles and
can achieve operating lifetimes up to 20 years.*

*Operating lifetimes depend on charge voltage
and temperature conditions.

Target applications
« PLC

+ Motor controller

+ Embedded PC

Tasks and functions
* Industrial back-up power to safely shut
down the system
+ Pulse power in RF radio and automotive
* Providing stable voltage for board level
brownout protection
P07
™ Roland Trimmel, +43 1 86305 144

roland.trimmel@codico.com
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Major Changes in OCXO
Structure from KDS and TXC

5G is booming: Even if you are not involved in the communication
market or have no interest in it, it's on everybody’s lips. Many mobile
phone manufactures are beginning to adopt 5G in their new models,
and the world is getting ready for high-speed, heavy data traffic.

hat about the infrastructure? Change is
W also under way here, but it will take more
time for an extensive coverage, since 5G infra-
structure needs several small base stations, due
to the 5G network's higher frequency bands. Sin-
ce a growing number of stations is needed, the
base stations themselves are becoming smaller
and smaller. As a result, the electronic compo-
nents used in these stations also need to be

smaller.

The Oven Controlled Xtal Oscillator - OCXO -
is one of those components, and it's key to the
station’s operation. This ultra-precise timing de-
vice generates the clock timing of the base stati-
on. In the past, OCXOs were measured on a cm
scale, but today the size has shrunk to 9x7mm.

Even the current size, however, is expected to
scale down to 7x5mm in the future. The difficulty
in making smaller-size OCXOs lies in their core
part. Due to the high temperature inside OCXOs,
heat capacity and heat dissipation pose the
greatest problem. In this article, | would like to
explain how our suppliers can overcome this diffi-

culty.
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KDS developed the DC7050AS OCXO using a new
technology called »Arkh.3G«. »Arkh.3G« is a new
structure of crystal created using wafer-level pak-
kaging. With this technology, KDS achieved the
smallest crystal oscillator available (1.0x0.8mm).
By using Arkh.3G in the core, further miniaturiza-
tion has been achieved in the DC7050AS. An ad-
ditional advantage of the DC7050AS is the smaller
profile and further downsizing to 5.0x3.2mm. The
products of other 7x5mm OCXO suppliers are
3mm high, the DC7050AS is a mere 2mm. More-
over, a multi-layered package will improve ther-
mal insulation, achieving precision enhancement

without an increase in size. Furthermore, the

SUPPLIER

DAISHINKU CORP.

DC7050AS is sealed in a ceramic package, which
has been widely used because of its simple struc-
ture. This design is assembled in a fully automatic
production line, which enables us to supply a lar-
ge number of OCXOs at low prices.

TXC developed the new OCXO OH series using
their patented ThermSym™ technology. Therm-
Sym™ is using a heater embedded between the
crystal blank and the IC, which provides excellent
thermal performance. Another feature that sets
the OH series apart is the use of a 2.5x2.0mm
high-Q SC-cut crystal. With such a small-size
blank, the OH series can reach a frequency sta-
bility of £20ppb in -40 to +95°C. This product is
also available for up to 105°C upon request. Mo-
reover, the high-Q SC-cut crystal helps improve
temperature stability, aging, gravity sensitivity
and phase noise performance.
P08
" Yasunobu lkuno, +43 1 86305 276
Yyasunobu.ikuno@codico.com

DC7050AS

7.3x4.9mm, High: 2.0mm

+30 ppb. (-40 to +95°C)

0,25W typ. steady states at 25°C

5 to 100MHz

(©AdobeStock/denisismagilov
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CODICO Enlarges Relay Portfolio

In order to meet our customers' needs for their products in new
energy applications we found in SONG CHUAN the ideal partnership.
Below we would like to give you an insight into the history and the

focus of SONG CHUAN as a first step.

ONG CHUAN was founded in 1974 and be-
S gan producing specialized electromechani-
cal power relays. The group company headquar-
ters and corporate management are located in
Taipei, Taiwan. Production is located in Taiwan &
China and partnerships in Vietnam. Headquar-
ters is responsible for research and development,
new products, proto-type and pilot production,
designing and assembling production equipment
and tooling, material procurement, load testing,
purchasing & logistics, corporate finance & ad-
ministration, sales & marketing, technical assi-
stance and coordination for global customers

and services.

SONG CHUAN is a private owned company. The
long history of producing and the strategic dedi-
cation and 100% concentrating on relays has gi-
ven SONG CHUAN the necessary experience to
produce top quality and became one of the glo-
bal relay innovators especially in the area of re-
lays need in new energy applications, which we
would like to focus in this article. SONG CHUAN
is one of the well known global brands and re-
garded as one of the drivers for innovation. Their
special strategic focus to develop the portfolio
in the area of green energy makes SONG CHUAN
a very strong partner for the development of any
kind of application in this market.

Technical strength

SONG CHUAN's technical service strategies inclu-
de: Working closely with customers, manufactu-
ring products with improving technologies, utili-
zing innovation and progressive thinking. Apply-
ing IATF 16949 and using the techniques of APQP
secures excellent high end products.

SONG CHUAN's in-house technical team is re-
sponsible for R&D, production engineering of
production machines, equipment and fixtures,
design and construction of tooling for metal and
plastic piece parts. Sequential processes help to
provide timely technical services and quickly de-
velop suitable products for the application and
the customer's requirements.

Collecting market information and customer
requirements help to assist in new product de-
signs and to develop new products with a com-
plete range of advanced APQP/PDCA quality con-
trol. We use our IEC 17025 certified laboratory
to test for reliability from proto-type to mass pro-
duction. From the product development of piece
part design, tooling, and through to production
process design, SONG CHUAN's in-house techni-
cal team is pursuing the goals of developing com-
petitive products and creating value for a win-
win solution for all their customers.
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Focus applications

While SONG CHUAN is very active in many diffe-

rent segments, CODICO decided to put a focus on

their latest business field of the green energy pro-

ducts. This includes the following two main areas:

+ Photo Voltaic: DC safety switch as well as
isolating relays for the safe separation
between DC and AC side

+ E-Mobility: OBC & EVSE, means charging

stations, wall boxes, charging cables

Key products

The attached table shows the main products for
AC and DC switching. Most important is the mi-
niaturization and keeping the self heating as low
as possible. This is achieved by the right design
of the coil system to keep the hold power as low
as possible and a special focus to the contact
system to keep the contact resistance as low as

@
\ Michael Blaha, +43 1 86305 105
michael.blaha@codico.com

possible also over life.

DC RELAYS

(110 [ 110E/207X 1M7L 515/515H 511H/E/X/Z | 210/210H (118 [510/510H |

AC RELAYS

WITH BIG
CONTACT GAP

Contact Rating (A) 26 32

1,5/2,1 2115
12124 12124
21,5x16x20,6

Safety approvals VDE, UL

VDE, UL

21,5x16x20,6/20,7

1NO 1NO TNO

55 70/90 100/120/160/200
2,02,4 3 3

12/24 12/24 12/24

0,44 0,95 0,8

34x19x31 50x41,5x46,5
TUV, UL TUV, UL TUV, UL

2NO 2NO 2NO

12/16 40A 50/70

1,85/2,1 1.8 2,1/3,0

12/24 12/24 12/24

0,29 1 1,35
29x12,5x25,1 48,5x26x31,5 51,5x34,8x38,8
VDE, UL TUV, UL TUV, UL
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Stacked MLCCs for

High Voltages & Capacitances

We have already introduced KEMET's KONNEKT™ technology with U2)
ceramic. KEMET now added new products with KONNEKT™ technology
to their portfolio, which are the high voltage COG “KC-LINK™” and

X7R capacitors with higher capacitances.

ONNEKT™ technology is a high-density and
Krobust packaging technology that allows
components to be bonded together without the
use of metal frames, reducing with it the ESR, ESL
and thermal resistance to capacitors.

KEMET's KC-LINK™ with KONNEKT™ technology
surface mount capacitors are designed for high-
efficiency and high-density power applications.
This technology uses an innovative Transient
Liquid Phase Sintering (TLPS) material to create
a surface mount multi-chip solution for high-den-
sity placing on the PCB. By utilizing KEMET's
robust and proprietary COG base metal electrode
(BME) dielectric system, these capacitors are well
suited for power converters and inverters as DC-
link, snubber and resonance capacitors, where
high efficiency is a primary concern.

KONNEKT™ technology enables a low-loss, low-
inductance package capable of handling extre-
mely high ripple currents with no change in
capacitance versus DC voltage and negligible
change in capacitance versus temperature. With
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an operating temperature range up to 150°C,

these capacitors can be placed close to fast swit-

ching semiconductors in high power density ap-

plications, which require minimal cooling.

The capacitors can also be mounted in an orien-

tation with even lower losses to further increase

power handling capability. This low-loss orienta-

tion lowers ESR (Effective Series Resistance) and
ESL (Effective Series Inductance) which increases

ripple current handling capability.

KEMET

aYAGEO company

CHARACTERISTICS

Operating Temperature: -55 to +150°C

Rated Capacitance: 30 to 880nF (+10% tol.)

Typical ESR at 100kHz: < 2.5mQ max

Rated Voltage: 500 to 2,000V

BENEFITS

Stable capacitance with temperature, frequency & voltage
Ultra-low ESR: < 2.5mQ

Ultra-low ESL: 0.45nH

Surface mount capable with standard reflow process

No piezoelectric noise

KEMET's X7R with KONNEKT™ technology surfa-
ce mount capacitors are designed for applicati-
ons where higher capacitance and voltage are
needed without requiring additional board space.

KC-LINK™ with KONNEKT™ Selection Guide

@ 2-Chip

@ 3-Chip

4-Chip

o
1S3
1S3
[ ]
[ ]
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°
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Capacitance (nF)



Standard- and Low Loss Orientation

KEMET's X7R dielectric features a 125°C maxi-
mum operating temperature and is considered
temperature stable.

The Electronics Components, Assemblies and Ma-
terials Association (EIA) characterizes X7R dielec-
tric as a Class Il material. Components of this clas-
sification are fixed, ceramic dielectric capacitors
suited for bypass and decoupling applications or
for frequency discriminating circuits where Q and
stability of capacitance characteristics are not cri-
tical. X7R-ceramic exhibits a predictable change

in capacitance with respect to time and voltage,

boasting a minimal change in capacitance with re-
ference to ambient temperature. Capacitance
change is limited to +15% from -55 to +125°C.

In addition to their use in power supplies, these
capacitors can be used in industries related to
automotive (hybrid), telecommunications, medi-
cal, military, aerospace, semiconductors and
test/diagnostic equipment. Automotive grade
components are also available which meet the
demanding Automotive Electronics Council's AEC-
Q200 qualification requirements.

PASSIVE COMPONENTS | IMPULSE

CHARACTERISTICS

Operating Temperature: -55 to +125°C

Rated Capacitance: 2.4nF to 20pF (+10% tol.)
Rated Voltage: 25 to 3,000V

BENEFITS

Commercial and Automotive grade (AEC-Q200)

Higher capacitance values with less space requirement

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

X7R with KONNEKT™ Selection Guide
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Miniaturized X2-Film Caps

KEMET recently launched a new series of their X2 film capacitor portfolio
for harsh environmental conditions, so-called THB-versions. With this R52
series, KEMET is first to market in terms of THB level, miniaturized dimen-
sions and the highest capacitance value combined in one component.
The smallest pitch of 10mm (coming soon) and the high capacity density
provide enormous space advantages.

sually THB-version film caps have bigger

dimensions compared to standard X2 caps
due to their construction. KEMET has invested in
a lot of research and long-term testing to impro-
ve this characteristic while retaining the other
properties. R52 series is a miniaturized THB
500hrs 310VAC X2 film capacitor, which not only
provides the same dimensions like standard X2
310VAC version, but even smaller box sizes. Fur-
thermore, KEMET reaches the small size of R46
275VAC »mini« series while retaining the same
capacitance value. Thanks to this miniaturization,

highest available capacitance is 22pF now.

The R52 series is constructed of metalized poly-
propylene film encapsulated with self-extinguis-
hing resin in a box of material that meets the
requirements of UL 94 V-0. It is ideal for harsh
environmental conditions and meets the deman-
ding AEC-Q200 qualification requirements. The
series is intended for worldwide use in electro-
magnetic interference (EMI) suppression in
across-the-line applications that require X2 safety
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classification, with special emphasis in automo-
tive applications for severe ambient conditions.
Typical applications as well include connection
in series with the mains, capacitive power sup-

plies and energy meters.

+ Approvals: ENEC, UL, cUL, CQC
+ THB Grade IB: 85°C, 85% RH,
500 hours at URAC acc. to IEC 60384-14
+ Rated voltage: 310VAC 50/60Hz
+ Capacitance range: 0.15 to 22pF
* Lead spacing: 15.0 to 37.5mm

(10mm coming soon)

Across the Mains

L
L 1
cYy
Power line
_— X —_—
cY
1 T 1

L

KEMET

aYAGEO company

+ Operating temperature range of -40 to +110°C
+ 100% screening factory test at 1,900VDC

+ Self-healing properties

+ Automotive (AEC-Q200) grade

But KEMET can also top these specifications -
this year will see the launch of the even further
improved R53 series, which will boast a THB
Class llIB level. This means 85°C, 85% RH, 1000h
at URAC according to IEC 60384-14, first time
in compact dimensions. More on that at a later
date.
GD
\ Roland Trimmel, +43 1 86305 144

roland.trimmel@codico.com

In Series with the Mains
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PCB Connection

for FPCs Made Easy!

With the ZConnect series AMPHENOL LTW sets new standards! This series
offers many interesting aspects for space critical applications, that
require simple but effective connections are exposed to high vibrations.

he low space requirement is ensured by PCB
Tand cable connectors which do not exceed
a height of 8mm when mated. The series was de-
veloped for the pitch sizes 0.9, 1.8 and 2.7mm.

For the PCB connector it is necessary to define
the pitch. The cable connector is completely in-
dependent of this! As long as the number of po-
les is identical, the same cable connector can be
used for the 3 different pitch sizes for FPC and
FFC cables, as well as for wire-to-board connec-
tions. This reduces the number of components
and allows you to save costs.

By means of visual inspection, it is possible to

check whether a perfect connection has been

made between the FPC cable and the cable con-

nector. This is indicated by the position of the
side locks in a user-friendly way.

CONNECTORS | IMPULSE

The design of the ZConnect series allows blind
mating and has been equipped with an additio-
nal locking mechanism that locks the PCB and
cable connectors with an audible »click«.
This feature ensures a high level of comfort du-
ring assembly: easy and secure mating and con-
trol of the connection by means of a »click«. With
this locking feature, the series is also ideally

suited for applications with high vibrations.

The number of poles is available from 8 to 40.
The properties of this series are rounded off by
its suitability for automotive applications in ac-
cordance with LV214 (VW75174). A version with
IPx67 option mated and unmated is available
on request.

For further details on the ZConnect series, please
contact us:

N Christian Sichtar, +43 1 86305 134

christian.sichtar@codico.com

Amphenol LTW

ZConnect series



Solutions for Smart Cities &

Intelligent Buildings

Lighting plays a key role in smart cities and intelligent buildings.

The use of LED Lighting products and systems is growing substantially
for both new and existing applications. AMPHENOL is a leader in the
Commercial and Industrial markets with an expanding range of

lighting interconnect products.

Street lighting

Modern lights, especially street lighting, come
with sensors that sense live traffic and pedestri-
an information and transmit it to monitoring cen-

FLA Series
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ters concerned about safety and resource utili-
zation. AMPHENOL offers standardized lighting
connectors for photocells with dimming and sen-
sor capabilities equipping remote-controlled lloT-
based street lighting. They also offer NEMA-com-
pliant wired interconnects that are rugged

enough to deal with the harsh environments.

PRODUCT RECOMMENDATIONS

FLA Series Dimming Receptacle -

ANSI C136-41

The FLA connector series is designed with power
and dimming/signal contacts to provide a con-
nection between dimmable photocell and the lu-
minaire for commercial and utility lighting. The
locking type receptacles are compliant with ANSI
C136-10. FLA Dimming Receptacle comes with

Amphenol
ICC

UL94V-0 high temperature resistant housing and
are rated up to 15A per power contact.

Zhaga Book 18 Compliant - FLS Series

The FLS Series products are compliant with Zhaga
Book 18. The FLS Receptacle is designed with 4
contacts for Power, DALI and Digital 1/0, and
mounts on a Luminaire. The mating FLS Base/Ex-
tension Module and Dome together form the hou-
sing for a Photocell/Sensor Module assembly.

FLS Series



Interior lighting
From ambient home lighting controllable by a
smartphone to intelligent lighting modules that
serve as radio modems inside a shopping mall,
LED lights are smart, energy-efficient, cost-effec-
tive, and long-lasting.

As a member of the Zhaga Consortium, AMPHE-
NOL is furthering innovation in LED lighting by
supporting new connector design ideas. One of
their lighting solutions has been selected by the
consortium as the standard for Zhaga Book 20.
These connectors are ideal for applications that
are Power-over-Ethernet (PoE) capable, and sup-
port both Bluetooth and Zigbee connectivity.

PRODUCT RECOMMENDATION

Zhaga Book 20 Compliant - FLM Series
AMPHENOL's standardized Zhaga Book 20 FLM
Series connectors allow modules to connect to
the LED driver and control system. The modules
can be easily field serviced and replaced when
necessary. The FLM Series connectors are avai-
lable in Wire-to-Wire and Wire-to-Board configu-
rations.

FLM Series

Outdoor lighting

With smart cities and intelligent buildings taking
over, outdoor lighting is also getting smarter.
From parking lots to building lights, all modern
commercial and industrial outdoor lighting instal-
lations come with enhanced capabilities. AMP-
HENOL offers outdoor Ethernet solutions that
are Power over Ethernet (PoE) capable with Cat5E
performance, as well as IP67 outdoor locking con-

nectors for harsh environments.

PRODUCT RECOMMENDATIONS

Mini Sealed 2.50mm Pitch Connectors -

FLH Series

FLH Series waterproof wire-to-wire connectors
provide a IP67 sealing in mated conditions. Its
waterproof characteristics make it ideal for ap-
plications in harsh environments. These connec-
tors can generally be used in industrial, lighting
appliances, HVAC and smart home. The compact
design of FLH Series is suitable for space-saving

applications.

CONNECTORS | IMPULSE

FLH Series

IP67 Harsh Industrial Connector -

MRD Series

MRD Series connectors from AMPHENOL ICC are
available in 2, 3 and 4 position form factors. Hou-
sing options include an all plastic construction
as well as metal locking bodies for greater dura-
bility. Locking options include 1/3 turn bayonet
locking as well as quick release metal latches. Pa-
nel mount and cable termination options are

available with or without finger proof protection.

\ Julia Reiterer, +43 1 86305 162

julia.reiterer@codico.com

MRD Series



Radio Frequency Front End Can

Transform a Wireless Design

Whether we like it or not, the world is going wireless. Wireless technology
is in in our homes, workplaces and even in our vehicles. The technology
is advancing rapidly and is now one of the fastest growing industries.

The Radio Frequency Front End (RFFE) is what makes or breaks a

wireless design.

here are two main approaches to designing
Tthis. Either using discrete components like
an RF chip, filters, passives, and antenna, or using
an integrated wireless module and antenna. The
latter is often the choice of many designers be-
cause it offers a certified module for the major
networks around the world, reduces design time,
cost, MOQs and in many cases takes up less spa-
ce. Discrete solutions are typically found in high
volume applications like smart phones or tablets.
However, even using an integrated module, the

antenna design, position, and RF layout are criti-
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cal in a system that receives and transmits elec-
tromagnetic waves. Therefore, it is important to
work with an experienced supplier who under-
stands and supplies both products. This is why
CODICO has chosen QUECTEL as its preferred

supplier in this area.

Why is this so important? The RFFE consists of
three main parts: the antenna, the RF module,
and often overlooked, the layout/connection bet-
ween the two devices. Selecting the best perfor-

ming, approved module and antenna counts for

auEeCTEL

nothing if the RF layout between them is wrong.
It's easy to lose 50% of your wireless performance
with the wrong layout. In a cellular application,
this can mean the difference between passing or
failing network approval, or in a GNSS application

it could reduce your position accuracy.

How to select the right antenna?
There are fundamentally two types of antenna
choice for an loT application, external or embed-
ded.

An external antenna can either be a terminal
mount which has a connector like a BNC that con-
nects the antenna to the outer housing of your
product. Or it can be a cable mount version whe-
reby the antenna is positioned away from the
main product and is connected via a cable.
External antennas are needed when the device
is situated in a low signal area such as a base-
ment, or the electronics are housed inside a me-
tal box. These antennas offer greater perfor-
mance due to their design and size. They are ea-
sy to implement (plug & play), are less susceptible
to noise issues because the antenna is far from
device electronics and minimize TRP (Total Radia-
ted Power) and TIS (Total Isotropic Sensitivity) risk.
However, due to aesthetics, many loT devices
these days cannot use such antenna types.

Embedded antennas can be split into two types,
SMD (surface mount device) or cable with con-
nector, typically a U.FL type. These offer the smal-
lest size and lowest cost but do require the desi-



gner to have more experience and understan-
ding. This is where the RF layout becomes an im-
portant function of the design with regards to

performance.

An SMD antenna requires a transmission line, ty-
pically a grounded coplanar waveguide (GCPW)
trace connecting it to the RF module. Positioning
and placement of the antenna as well as the
GCPW layout are critical to the wireless perfor-
mance. Return loss is a quantity used within RF
circuits where impedance matching is important.
The return loss is the proportion of a signal that
is reflected because of an impedance mismatch.
For an FPC (flexible printed circuit) or FR4 type
antenna that is mounted to the underside of the
product housing, a cable runs from the antenna
to the RF module as the transmission line. This
cable is part of the antenna, so its routing is
equally important as that of the GCPW.

Sometimes a standard off-the-shelf antenna do-
es not fit an application. That is when a custom
antenna is designed specifically to meet the ar-
chitecture and performance required. Embed-
ded antennas typically only work well in certain
places. So, when starting your architecture de-
sign, consider the antenna placement first. Also,
pay detailed attention to surrounding devices
and high-speed tracks nearby because antennas

are susceptible to noise.

Many loT products these days often require mul-
tiple radios which will require several antennas.
For embedded solutions, sufficient spacing and
isolation is required to achieve maximum perfor-
mance. Once again, consider the antenna positi-
ons first in your design. QUECTEL is the world's
leading supplier of loT modules and has a wide
range of external and embedded antennas. As
an official distribution partner, CODICO can not
only ensure the supply of these elements, but
also draw on the help of QUECTEL's experienced
engineering team, which is the largest in the in-
dustry and offers extensive knowledge and sup-
port services. We are happy to assist you with
the design/connection of components to make
the RFFE less complex, optimise performance

and reduce time to market for your end product.

[ 503
N Christian Sichtar, +43 1 86305 134
christian.sichtar@codico.com

Author: Colin Newman, Director of Antenna
Business Development, QUECTEL Wireless Solutions
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Amphenol
ICC

AMPHENOL's broad range of 1/0 registered jacks (R]) offer solutions
to meet the increasing demand for faster speeds and greater band-
width required by telecom and networking markets for VolP, Ether-
net, WLAN, medical, and industrial applications.

J45 connectors, which are known for their use in data cabling systems, can be subject to
extreme environments, like telecom equipment, industrial process control, tele-mainten-
ance, airplane equipment, tactical radios and GPS positioning equipment. Rugged, IP67-rated
shells or conductive gaskets enhance protection and performance in harsh environments.

AMPHENOL ICC's magnetic jacks come with LED options and are compatible with Power over
Ethernet (PoE). The series is offered with both shielded and EMI options, which provides en-

» Julia Reiterer, +43 1 86305 162, julia.reiterer@codico.com

‘ MAGNETIC JACKS: RJ45 CONNECTOR WITH INTEGRATED TRANSFORMER / COMMON MODE CHOKE

hanced protection. Gold plating option is also available for the contact area.

COMBO
SINGLE PORT MULTI PORT STACKED STACKED USB 2.0/3.0 ‘

+ Designed to meet the IEEE802.3ab standard
« Data Rate: 100BASE-T, 1, 2.5 and speeds up to 10Gb/s
+ PoE and surge protection
+ Tab-up and tab-down, shielded and EMI options
« Standard operating temperature range: 0 to +75°C
« Extended operating temperature range: -40 to +85°C

‘ MODULAR JACKS: ALL MODULAR JACKS SUPPORT POE AND ARE IEC 60603-7 COMPLIANT

RIGHT ANGLE VERTICAL RUGGED ‘

High Speed High Speed IP67 & High Speed
Standard Speed (5o PCat, Catep) StandardSpeed o Caten) (Up to CatbA)
Surface Mount )

Through Hole Surface Mount Single Port &
Through Hole Press Fit Through Hole Through Hole Multi Port

Press Fit
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UTGXE

Upgrading Has Néver Been Easier T

y

Sol
by

UTGX Plug Family

UTGX Receptacle Family

Attentive readers of the CODICO Impulse will remember that the
new SOURIAU UTGX from EATON is a versatile, ultra-ruggedized
connector for industrial applications and harsh environments.

tisinterchangeable and intermateable (under

certain conditions) with the same layouts from
other TRIM TRIO® family series: UTS, UTG and
UTO. By using the same contacts available from
AWG30 to AWGS, the switch from one connector
series to another doesn't require tool or panel
cut-out modifications, and a single design for ma-
chined, stamped and formed and high speed
contacts makes it quick, easy and cost-effective
to upgrade.

We now have integrated several launch packages
into the CODICO Sample Shop so that you can
experience the versatility and robustness of the
new UTGX series yourself. Whether you want to
upgrade an existing TRIM TRIO® connection or
design a completely new interconnect system,
the UTGX is the right choice if you need heavy-
duty, industrial strength connectors. The UTGX
series is perfectly suited for applications such as
building automation & control, off-road vehicles,
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mining, robotics, machinery, measurement, in-
strumentation, traffic monitoring, metal work
and many others.

The UTGX series can be used in a wide range of
configurations and electrical layouts, allowing
you to save space on your equipment. While the
bayonet locking mechanism ensures a quick and
secure connection and disconnection, other up-
dates to the lightweight design make the UTGX
series connectors easier than ever for operators
to handle quickly and safely. Particularly suitable
for harsh, high-mating cycle applications, the
UTGX will save time and money for your busi-

ness.

Waterproof, shock-proof and UV resistant, the
UTGX series can withstand continuous underwa-
ter immersion, routine pressure washing, dirt
and dust exposure and other harsh conditions.
Ideal for both indoor and outdoor applications

uriau-Sunbank
TN

Features

+ Lifespan of up to 27 years in
industrial environments by
qualification according to 1S021207 -

Method B /5 cycles

+ UL 1977 (ECBT2 / ECBT8) qualified &
IEC61984 certified

* Outdoor use qualified according to
UL50/UL50E level 6P & shock-proof
certified up to IK07 according IEC 62262

* Waterproof: IP68/69K dynamic mated
(and unmated for Hi-Seal versions)

* 5years resistance to UV exposure:
F1 material according UL746C

* 500 mating cycles

* RoHS and REACH

with a lifespan of up to 27 years in-application,
the UL/IEC certified UTGX series connectors are
a safe and reliable solution.

We can supply terminated cable assemblies to
further increase sealing and stress-resistance
properties on the cable termination. For more
technical information or commercial requests
about custom cable assemblies, please contact
us.
€
N Christian Sichtar, +43 1 86305 134

christian.sichtar@codico.com
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Y-RED Extension

The Y-RED test contactor
series from YAMAICHI
Electronics is growing.

n addition to IC chip evaluation and vali-

dation, the focus is now on failure analy-
sis applications and low inductance labora-
tory measurements. With decades of expe-
rience in designing full and semi-custom
test contactors, the Y-RED combines high-
grade technology and standardised single
parts with simplified, user-friendly moun-
ting procedure. As the first product of the
new generation Y-RED, the standard hinged
test contactor for component qualification
applications was released at the end of
2019. Now, several extensions of this pro-

duct series follow at once.

The Y-RED failure analysis

While the already available Y-RED is mainly
used in the evaluation and validation (EV)
of IC chips, the new Y-RED test contactor
specialises in the sensory failure analysis
(FA). Through an opening in the lid, the en-
tire component is now visible during testing.
An inlaid scratch and crack-resistant glass
plate with a very wide transmission curve
ensures uniform pressure distribution du-
ring contacting. These are features to per-
form chip analysis with Solid Immersion
Lens and Emission Microscopy.

Extended size variety
For DUT package sizes between 1.5x1.5mm

and 5x5mm, a smaller version is also avai-

lable for both the Y-RED EV and the new FA
test contactor. The more compact design
of the test contactor not only saves space
on the evaluation board/PCB, but also
brings the measurement closer to the com-
ponent. The pitch already starts at 0.3mm,
the application temperature range is speci-
fied from -40 to +150°C. For dimensions lar-
ger than 5x5mm up to a maximum of 12x
12mm the large form factor Y-RED is used.
Like the other Y-RED test contactors, also
the smaller version is designed for LGAs,
QFNs as well as BGAs/(WL)CSPs.

Low-inductance probe pin

A low-inductance pin is also available for la-
boratory measurements with particularly
low inductance requirements. This can be
installed in all the Test Contactors presen-
ted. Whereby the achievable high perfor-
mance can be used in diverse areas of ap-
plication, and the various advantages can

be optimally combined.

With a contact height of only 2.80mm, a
self-inductance of less than 0.80mm is
achieved. A pitch between 0.3 and 0.5mm
is provided. The application temperature

range covers -40 to +125°C.

For more information on Y-RED and other
test solutions from YAMAICHI, please con-
tact us:

\ Christian Sichtar, +43 1 86305 134

christian.sichtar@codico.com
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Floating Board-to-Board Connector for
High-Speed Applications by YAMAICHI.

he floating board-to-board connectors of the
T HF301 series are the perfect solution for connec-
ting two PCBs. The floating mechanism allows for the
smooth functioning even during shock and vibration.
The HF301 is therefore intended for use under diffi-

cult environmental conditions.

The HF301 series has a special contact construction.
It combines the floating function in the X, Y and Z
directions and thus mechanical stability under all vi-
bration and shock conditions. The electromechanical
system is high-speed capable with a maximum data
transfer rate of 8 Gbps. Additional power pins are
integrated into it.

The board-to-board connector system consists of a
plug and a socket with 102 signal contacts each and

4 power contacts for up to 5A.

The HF301 series has been developed and tested
based on automotive specifications. However, it is
also suitable for all other applications with similar
demanding requirements such as in industrial envi-
ronments. The connectors are manufactured in
IATF16949-certified companies. They guarantee a
long service life even in the event of shock and vibra-
tion.

More details can be provided by CODICO.
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Redefining Distance for a More Environmentally

and Health Conscious Society.

-bike, commonly known as an electric bicy-
E cle, is a bike with an integrated electric mo-
tor aligned to the bicycle pedals, which supplies
differential force used for the forward movement
of the bicycle. The electric bikes mainly use Li-ion
chargeable battery and have a maximum of 160
km in one single charge. Mobility plays a vital role
in the current society that we live in. In recent ti-
mes, commuters are urged not to use their cars
and to avoid public transport. Many govern-
ments are promoting the use of electric bicycles
to help people get to work safely.

Additionally, the depletion of fossil fuel levels at
an alarming rate has been creating concerns for
sustainability for future generations. As a result,
the rising demand for e-bikes is proving to be an
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ideal solution to the challenges we face. The up-
take of e-bikes could help to cut carbon emissi-
ons by up to 50 percent and provide a cheaper,
safer and more sustainable way for people to tra-
vel. E-bikes are surging in popularity, with sales
expected to top 16bn Euro in revenue by 2023.

According to a recent report, e-bike sales bet-
ween 2020 and 2023 will be six times higher than
electric car sales in the next decade. In Germany,
the e-bike is a preferred mode of mobility, as well
as for sports and leisure, also as a clean, quiet,
and space-saving alternative for city logistics. So-
me of the major factors driving the sales of
the e-bike market are innovative characteristics
of the product, fully integrated batteries and
drives, appealing designs, as well as the use of

SINBON

high-quality materials. In 2018, the e-bike sales
in Germany captured a 23.5% share in the total

bicycle market.

The main trend for e-bikes is the integration of
systems and technologies with the bike itself,
which has an impact on size and weight. So cle-
ver design of components and selection of ma-
terials is required to ensure the bike is fit for the
consumer. Another focus with the bike itself is
range. Users want to ride the bicycle for longer
per charge without the need to swap out with
another battery pack.

Last but not least, the need for connectivity and
security is vital to creating a theft-proof e-bike.
Even though the price of e-bikes has been drop-
ping recently, the need for technological advan-
cements and support in the e-bike market is gro-

wing.

©Sinbon



SINBON is at the forefront of this revolution in e-
bike development as there is a need for high-end
connectivity to be integrated within the bike, and
manufacturers recognize that traditional bike

builders just don't have this capability.

As a full solution provider SINBON is completely
vertically integrated manufacturing PCBA, cable,
connectors, plastic injection - all the way through
to the full bike assembly. As part of the integrated
solutions SINBON has to offer, this includes the
design and manufacturing of the various sy-

stems involved in an e-bike, such as:

VCU (Vehicle Control Unit)

SINBON designs and manufactures the complete
VCU - the brain of the electric bicycle which con-
trols all the functions including the speed, battery
management, sensors, loT connectivity and mo-
re. A complete 0T (Internet of Things) solution
includes RF modules and antenna design, sup-
porting global LTE and UMTS/HSPA+ network
systems and improving the efficiency of the loT
system. SINBON has its own OTA chamber for
the purpose of antenna testing. This inhouse an-
tenna testing optimizes the time and cost of the
system, eliminating the need to send the pro-

ducts to other organizations for testing.

One of the other building blocks of VCU, and one
of the most important components on an e-bike,
is the Battery Management System. The BMS
plays a crucial role in maintaining the safe ope-

ration of the lithium battery electric bicycle, sta-
tus monitoring and prolonging the life of the bat-
tery pack.

Motor system

The two most common electric motor styles
used in today’s electric bicycles are hub motors
and mid-drive motors. Hub motors, which place
the electric motor in the center of a bicycle wheel,
were the most common form of electric bicycle
motors. Mid-drive motors, which house the mo-
tor closer to the center of the bicycle and transfer
the motor’s power to the rear wheel via the bicy-
cle’s chain drive, are quickly becoming the most
popular style.

Both have a number of unique advantages and
disadvantages, so choosing the right motor will
largely depend on your requirements and which
advantages seem more useful to your needs. SIN-
BON integrates the motor system and VCU which
can control the speed and torque and ultimately
to balance the motor output.

Also, high-end e-bikes offer a full range of speed
for riders nowadays, the riders can choose hig-
her speed or power saving mode to deal with dif-
ferent routes.

CONNECTORS | IMPULSE

Bespoke connector manufacture
SINBON designs and manufactures a range of
bespoke battery charging and signal connectors
inhouse to suit all design concepts. Waterproofing
is extremely important, ensuring its fully compli-
ant with IP standards.

Cable assembly &

charging systems

SINBON manufactures their own raw cable and
bespoke connectors, enabling the production of
awide range of assemblies to meet the complex
requirements of electric bicycle manufacturing,
these include:

+ Signal transmission cable

Power transmission cable

Controller wire harnesses

Electronic lock wire harnesses

Power switch cable

Charging cable

Charging battery module

Charging battery connector

Charging adapter
(including AC travel cord + Adapter)

For more information on e-bike VCU solutions,
please contact CODICO.

N Christian Sichtar, +43 1 86305 134

christian.sichtar@codico.com
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Fast Track to Design Flexibility

The FL CoaxBridge™ is a solution that combines HIROSE's micro

coaxial connector (supporting 50Q/75Q) and coaxial machining technology.

onnecting the micro coaxial connector to
Cthe adapter eliminates the need to draw a
PCB pattern, thereby reducing the number of bo-
ard design steps, freeing PCB space for additional
component placement and increasing design fle-
xibility. In addition, the cable connection has less
loss than a board mounting solution and is ideal
for antenna connection. CoaxBridge™ is a coaxial
bridge that helps to solve various design challen-
ges by connecting the output signal to the input

signal.

loT products, which connect and exchange data
with a network, require wireless communication.
For this kind of communication, it is common to
adopt an antenna module and connection me-
thod that meets the wireless communication
standard LPWA (Low Power Wide Area).

Version 1
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The FL CoaxBridge™ uses HIROSE's SMA antenna
connector and can meet the LPWA standard whi-
le reducing space and cost. Additionally, you can
choose from three connection plans to meet

your board design needs.

Version 1: adjustable

cable assembly length

The length of the double-ended U.FL Plug as-
sembly can be easily adjusted. This version al-
lows signals to flow to various parts on the bo-

ard and increases design freedom.

Version 2: cable assembly

that reduces labor time

Since the U.FL plug is already harnessed to SMA,
the assembly is completed in the following two
steps:

Version 2

FLCeaxBr dge’

HIROSE
ELECTRIC

mSEuRoPE BV,

1. Secure the SMA to the housing with a nut

2. Mate U.FL.

The advantage of this type is that the mounting
time is reduced.

Version 3: for strengthened ground
connection with the board

A ground (GND) through-hole strengthens the
GND connection with the board.

The FL CoaxBridge™ with SMA-U.FL connection
is suitable for all applications using wireless com-
munication antenna modules, e.g. smart meter,
WiFi router, drones, controller, automated gui-

ded vehicles.
[ 509
"% Julia Reiterer, +43 1 86305 162
julia.reiterer@codico.com
Version 2

©Adobestock/Yingyaipumi



For Sensing Devices

HIROSE
ELECTRIC
EUROPE BYV.

With the rapid spread of the IOT, sensing devices that detect the status of
humans and objects and transmit that information are essential. As the

demand for sensing devices increases,

there is a need for technological

advancement, and various sensing devices are being developed as a result.

elect the ideal connector based on connecti-
Son method and operating environment.
HIROSE offers a variety of circular interface con-
nectors that are ideal for connecting sensing de-
vices. You can choose the best connector, based
on important features for the performance of
the device such as waterproof/non-waterproof,
grounding method, analog or digital, and locking

function.

Product lineup

LF: Robust design with metal shell and resistant
to noise. The LF-Series is equipped with a bayo-
net locking mechanism with good operability and
IP67/68 protection in mated condition. There are
several variations, such as straight or right angle
connection and soldering or crimping types, avai-
lable.

WATERFROOF

HR30: HR30 Series is a small, waterproof and low-
profile connector that is IP67 and IP68 compliant
in mated condition. It is equipped with a push-
pull mechanism that provides good operability.
In order to reduce the weight to a minimum, the

connector is fully made of plastic.

HRO8D: The right angle plug can be routed in 8
different directions based on 45° increments, gi-
ving you more freedom during wiring. There are
two types of connection methods available: sol-
dering and crimping and this series is IP67/IP68

waterproof in mated condition.

HR34B: The connector is IP67/IP68 waterproof
and has excellent oil resistance in mated condi-
tion. The outer shell is black chrome plated for
superior corrosion resistance. The right angle

ANALOG
SENSOR

DIGITAL
SENSOR

ENVIRONMENT
WITH DUST
AND MUD

CONNECTORS | IMPULSE

plug can be routed in 8 different directions based

on 45° increments, making wiring more easy.

HR25A: Small, shielded push-pull connector. The
maximum plug diameters are 11 and 13mm, en-
abling size and height reduction. The connector’s
metal shell design is an optimal choice for devi-
ces that require noise shielding.

HR25: Small shielded connector. The maximum
plug diameters are 10.5 and 12.5mm, enabling
size and height reduction. The metal shell design
prevents interferences from external noise and
is ideal for applications where noise resistance
is critical.

HR10: HR10 Series is widely used in devices other
than sensors as well. Here are two types of lock
variations available, push-pull and screw lock. A
shielded type and one with built-in coaxial con-
tact are also available.

If you are looking for a compact and lightweight
connector that outputs digital signal from sen-
sors, HIROSE's ix Industrial™ is recommended.

ix Industrial™: This com-

pact interface connector is

about 75% smaller than

the conventional RJ45. It

has a mating durability of 5,000 times, making it

extremely durable and strong. ix Industrial™ sup-

ports Cat.6A (10Gbps) Ethernet for stable high

speed transmission. ix Industrial™ is the next-ge-

neration compact Ethernet connector compliant
with |EC standards.

[ 510
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NON WATERFROOF

STANDARD TYPE
WITH NUMEROUS
ADOPTION
RESULTS

PANEL PCB PUSH-PULL
GROUND GROUND LOCK

2021:1 | 47



IMPULSE | CODICO IN-HOUSE

~GAT

...and Their Impact

on Corporate Processes

Trends - the discernible direction developments are taking - exert a direct
influence on corporate processes and the quality of products and ser-
vices. Trend forecasting was shaken to the core by last year's events. Un-
predictable developments have accelerated some trends, while upstaging
others. Megatrends, however, continue to apply, and the current events
will have a particular influence on these. They have a global impact, and
they comprise developments taking place over several decades.

»A megatrend impacts every single individual and
spans all levels of society: The economy, politics,
science, technology, and culture. Megatrends are
changing the world - at a slow pace, yet fundamen-

tally and for the long term.«

hose who wish to remain successful in the
Tfuture will inevitably have to grapple with
worldwide megatrends and their challenges -
which had to be completely redefined in recent
months. Although these are becoming increa-
singly complex, there are still themes that help
us gain a foothold in an uncertain and volatile
environment, and offer the prospect of positive
developments.

CODICO has addressed these developments in
depth, and has put sustainable measures in pla-

ce. For example:

Megatrend Knowledge Culture

The megatrend of knowledge culture seems una-
bated. In addition, more complex, unforeseeable
challenges in the labour market and new forms
of knowledge acquisition are shifting the focus
toward lifelong learning, the imparting of me-
thods - and toward soft skills.

CODICO places a particular emphasis on the to-
pics of knowledge and education. Each employee
brings with them an individual package of quali-
fications, knowledge, experience, and competen-
cies. Our objective is to encourage and demand
access to knowledge.
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Targeted training and upskilling programmes
help expand each individual's professional and
personal perspectives. Well-trained employees

are the company's backbone, contribute signifi-

cantly to customer satisfaction and, ultimately,

to the long-term success of our company.

We see knowledge as an essential resource - but
access to and expansion of knowledge is not an
end in itself, but should reap direct benefits for
our customers and partners!

Megatrend New Work

We no longer work to live, and we no longer live
to work. In future, the ultimate objective is to find
the ideal work-life balance. Digitalisation has had
a major impact on CODICO as a design-in distri-
butor: both in connection with the provision of
technical support and information, and in terms
of optimisation and efficiency increases in the
supply chain.

For this reason, CODICO has been investing hea-
vily in digitalisation and automation for several
years. Automated orders, automated marketing
activities, and individual barcode solutions to en-
sure traceability are just a few examples already
putin place or currently in implementation. New
work, however, also refers to how the working

environment is designed.

Our office design incorporates the latest findings
in neuroscience, as well as the question »How
do | create the best conditions to allow the hu-

man brain to work in the most efficient way pos-
sible.« During the remake of our office landscape,
we created additional social areas and meeting
boxes for joint work, so as to promote informal
communication.

In today's work environment, work-life balance
is an essential motivation factor - CODICO's aim
is to offer a setting that helps reconcile profes-
sional and private life. To achieve this, the com-
pany created a recreational park with sports and
fitness facilities and a corporate farming project

for its employees.

Megatrend Security

Society is in a constant state of alert - we are lur-
ching from one crisis to another? Is everything
getting worse? That is a fallacy: Despite the fact
that our perception points us deeper into uncer-
tainty, the world is not becoming less safe. At the
same time, however, we have never been so
keen on security as we are today. To further in-
crease the level of service, the capacities, and
thus supply chain security, we made significant
investments in the enlargement of our logistics
centre, resulting in a threefold increase in capa-
city. Our new, highly automated CODICO ware-
house, equipped with state-of-the-art conveyor
technology, now measures around 5,000m2.

We introduced leaner and more transparent pro-
cesses, and we are now able to store even more
information in the system and provide it to our
customers. Thanks to automation, we can now
focus on the important tasks at hand, while still
maintaining a high degree of flexibility. New tech-
nologies are helping us ensure transparency and
traceability, enabling us to offer customised, su-

stainable solutions.

We attach a particularly high importance to the
partnership with our service providers. Regular
contacts and annual audits ensure that perfor-
mance is under close scrutiny and subject to con-

tinuous improvement.

These investments in warehouse/logistics and
in long-term, solid partnerships are readying
CODICO for future success.

Megatrend New Ecology
The new ecology megatrend reaches into every
single area of our daily life and, driven by tech-

nological innovation, is increasingly evolving into



one of the major determinants of our time.
This megatrend is not only bringing about a real-
ignment of the values of global society, culture,
and politics, it is also transforming the fundamen-
tal way companies think and act.

The responsible stewardship of resources has al-
ways been one of CODICO's core values. The to-
pics of environmental protection and sustainabi-
lity are now the fundamental underlying conditi-
ons for the refurbishment project at CODICO.

The office and logistics building was erected and
equipped taking environmental aspects into con-
sideration, such as an energy-efficient cooling sy-
stem, the use of LED technology and energy-effi-
cient machinery, and the reduction of electroma-
gnetic smog.

CODICO is using a special waste management
concept, and has introduced operational measu-
res for waste avoidance, recycling, and disposal.
The way we perceive our corporate responsibility
in the future is reflected in our sustainability gui-
delines.

Megatrends reveal profound changes that will ul-

timately lead to economic and social restructu-

ring. Change happens on the foundations of
trust, empathy, courage, and patience.
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CO2 Traffic
Light of HTL
Wien West

CODICO IN-HOUSE

CODICO Supports
Technical College

Students of Vienna West Technical College
develop CO> Traffic Light for Classrooms.

cross-departmental cooperation at the higher techni-
Acal college (HTL) Wien West in Ottakring resulted in the
development of an indoor air quality sensor that can reliably
determine the correct ventilation intervals. A regular and
consistent ventilation of the classrooms does not only in-
crease the students' performance, it also reduces virus con-
centration and thus the risk of infection with the coronavi-
rus in schools. An indoor air quality traffic light can help
determine the right ventilation intervals. The price for a re-
liable device, however, starts at 100 euros.

HTL Wien West was therefore asked by the BriRIgasse pri-
mary school nearby to come up with an affordable solution.
With the help of the friends' association, the students and
teachers at the information technology, electronics, and
computer engineering faculties, as well as the workshops
worked together and developed a prototype. Jakob Ester-
mann from class 2BHEL designed a suitable device on the
basis of a microcontroller and sensors for CO> content,
temperature, and air humidity. The casing was made using
the college's own 3D printer, and the printed circuit board
was manufactured on equipment available in the work-

shops.

The device beeps when CO; levels exceed a specific thres-
hold, and the gas concentration is displayed on an LED bar
well visible to all those present - similar to a traffic light, in
green, yellow and red. The first six prototypes are already
in place and operating in the said primary school.

The students of HTL Wien West want to build the traffic
light for their classrooms as well. CODICO GmbH provided
30 OLED displays and 40 rocker switches for this purpose.
Despite the lockdown, the students can continue working
on their project during workshop classes.

»We attach great importance to promoting young talents and
to supporting projects in regional schools. It is all the more po-
sitive when we can contribute to the health of students and
educators in the process.« (Sven Krumpel, CEO CODICO GmbH)
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Sophie
Kohlberger

My name is Sophie Kohlberger, and | began my professional career at the world's
oldest public limited company, and one of its largest private forest owners. | was
already working in order processing at the time, where | had the sole responsibility
for the Baltic Region. Around five years ago, | finally joined this diverse CODICO
family. | took my first steps in active components order processing for Austrian
and German customers. Other regions such as Switzerland, Bulgaria, Romania,
the Czech Republic and Poland soon followed.

There was major reshuffling after the order processing departments of all three
component groups were merged, and | was initially assigned the German areas
with the post codes 3 and 80-85, as well as Bulgaria. In addition, | was given the
opportunity to participate in the implementation of an internal project, which
made the little »Monk«in me beam with joy. Moreover, the company had enough
confidence in me to appoint me as mentor for two new employees. | must ho-
nestly say that | faced this responsibility with great respect, as | consider the
introduction to our family as well as a good start for the new family member is
extremely important, and it matters a great deal to me.

Today, | am in charge of support for the aforementioned areas, plus Great Britain
and the Nordic countries. | enjoy being able to use my oral and written skills in
both English and German on a daily basis. My tasks in order processing are very
wide-ranging and comprehensive, and they require a great degree of precision.
| consider myself lucky to be able to work in such an extremely agreeable and
motivated team. Moreover, | very much appreciate how CODICO is committed to
family, and how it handles the relationship with its family members. For instance,
when Easter or Christmas is approaching, | often think myself back into my child-
hood. Even »big« Sophie (just 156 cm above ground) is elated when a chocolate
bunny or an advent calendar awaits her at her workplace. On a more private
note, | live in a beautiful flat, decorated in a country house style, and | feel very
comfortable there. | often bake, cook, read, and spend time with my loved ones
here, and a good film or a difficult sudoku are occasionally part of the deal. Dogs
are also welcome here. When the weather allows, you will often find me outdoors.
The gardening season is now beginning, and | am always looking forward to the
challenge of some planting some exciting vegetables, herbs, or flowers, a task |
approach with a lot of sensitivity. The same sensitivity | like to show toward my

[ D05 J
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customers. | look forward to our next call.
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Christian
Forthuber

| am actually considered one of young members of the CODICO family. Maybe
not in terms of age, but certainly when it comes to my time of arrival at the com-
pany. My personal connection to CODICO, however, began decades ago. | was
working as product manager for an FPGA supplier at an electronics distributor
at the time, and | was invited to a job interview with Dr. Hawlik. As far as | can
recall, it was a very interesting and pleasant conversation. Nonetheless, | did not
accept the job offer. Years later, | received another invitation to a job interview.
In the meantime, CODICO had become much bigger and had moved to a new
building. Once again, | rejected the offer - something | fail to understand from
today's point of view. A few years later, | believe it was seven, another job interview.
This time we finally got together. Now | have been a member of the CODICO
family for four and a half years. | felt welcome in this new family from the very
first day, and I still do.

As product manager, | am responsible for optoelectronic components; these are
essentially displays. | enjoy supporting my colleagues in sales and providing advice
to our customers on new projects. A display does not "disappear" in the innards
of a device, like other electronic components do. Instead, it is the device's show-
case, and gives a face to the application. What | find most enjoyable is when a
product is finished and makes its way into the public sphere. It is then offered
for sale, and usually also appears on the customer's website so that buyers can
see it. The relationship with my suppliers is another important factor. | regularly
travel to Asia to visit our business partners and take a look at the local manufac-
turing facilities. It is interesting to get to know different cultures and lifestyles.
Learning how they work and think there creates a mutual understanding and ma-
kes cooperation much easier. What do | do in my free time? Anyone who has a
garden knows that work there is never over. There is always something to do.

Mowing the lawn, breaking up the soil, cutting the hedge, or planting trees (and
taking them out again): | am usually in charge of the heavy-duty jobs in our garden.
I am also the family's pool boy, making sure that the installation functions and
the water stays clean. Moreover, there is always something to take care of or
repair on and inside the house. Unfortunately, very few things last for ever. Ne-
vertheless, | find this diversion quite satisfying. A few years ago, | discovered qi-
gong. Working with qi, the so-called energy cultivation, helps me switch off com-
pletely, and contributes to my mental relaxation. Qigong strengthens your immu-
ne system, prevents disease, and even alleviates pain. Those who don't believe
me should simply try it out. Nordic walking is my second sports mainstay. To my
great disappointment, there are no competitions taking place at the moment.
Each year, the Vienna Night Run around the Ringstrasse is a true highlight.
Any other interests? Of course! My (maybe no longer) secret passion is the railway.
| can get very enthusiastic about steam locomotives, the engines of industrialisa-
tion and mobility in the 19th and 20th century. They were the high-tech machines
of their time. Most interesting are extraordinary locomotives such as Shay, Heisler,
or Climax. But that's a different story. | am very happy to answer any questions
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about displays, but | equally enjoy a good chat about rolling stock.



Ezio
De Chirico

I'm happy to introduce myself. My name is Ezio De Chirico, I'm 60 years old, and
I've been working for CODICO for 5 years now. My »adventure« in CODICO started
in April 2016 as Field Sales Engineer Interconnect and Assemblies for the entire
territory of Italy, and it has proven stimulating and thrilling since the very begin-
ning. Before that, where the main focus was on design than on plain and simple
distribution. As | felt the need for change and professional advancement, CODICO
presented me with the opportunity | was looking for.

CODICO's high-tech standards allowed me to use the professional experience
and skills I had developed through the years in the world of Telecom, Automotive
and Industrial Automation etc..., allowing me to focus more on the customer's
specific needs, and to always target innovative solutions.

Today | can say that this new experience has made my work more committed
and satisfying through constant achievement, and | am now more determined
than ever when it comes to tackling difficult and stimulating new challenges.

| was already firmly convinced that the mixing of different cultures and personal
experiences represents an added value on both the business and the human re-
lationship side, and the welcoming and friendly environment that | found here
at CODICO helped me meeting very interesting people, as colleagues and as
friends. In the past, | used to commute from home to work, and | would frequently
get stuck in the traffic jam. Thanks to CODICO's »smart working« philosophy | in-
stalled my own office at home, thus optimizing the time | can dedicate to my
office job than wasting it on less productive travelling.This working approach has
made me more efficient and focused on my tasks.

| live in Italy, in a small town called Cornaredo, 5km from Milan. I'm married to
Paola, and we have two wonderful boys, Tommaso, 16 years old, and Filippo, 14.
We also have a dog, a sweet little 8 years old West-Highland, named Ciro (our 3
child....). Music has always been my first and biggest passion. | sing and play the
guitar in a "band" we set up with a few friends. We enjoy playing mostly Rock and
Blues. In the past we performed at special events quite successfully!

Soccer is another great passion. As a young boy | played in the second division of
the INTER junior team, the team that | still keep in my heart.

Being a sports cars enthusiast, I'm also a great fan of the FERRARI team. As part
of my professional duties, | had to opportunity to visit the Ferrari plant and all its
departments. It was an incredible experience, and strengthened my conviction
that it is the number 1 car brand in the world!

In my little free time | like to relax reading a book or riding my bicycle to keep fit.
I wish to conclude by saying that even though my job is very demanding, it always
gives me the motivation and the satisfaction to look forward to many future chal-

lenges with this fantastic group.
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You have reached the last page of this issue, where CODICO staff members intro-
duce themselves. And there's a Swiss lurking on you here! | was born in March
1965, that is, | turned 56 when this issue was being prepared, or in other words,
| am less than a decade away from my retirement. Time literally flies, which doesn't
mean that | actually feel that old already! | currently live near Lake Zurich, hardly
a 20-minute motorway drive away from the city of Zurich. When | need some re-
creation, | usually drive up the mountains to Graubtinden, where our parked ca-
ravan always awaits me. Back to the very beginning, though: After completing
my nine-year school education - typical for Switzerland - and an apprenticeship
as radio and television electrician, | was drawn toward in-service training in the
areas of electronics and business. Moreover, since 1991 | have been appointed
by the vocational training authorities of Zurich as expert for the final apprentice-
ship exams for multimedia electronics engineers, helping to ensure that the ex-
amination procedures run smoothly. Eventually, | landed in the electronics distri-
bution industry in the year 2000. The establishment of the Internet and mobile
telephony, and the development of handheld computers led to an atmosphere
of optimism in the field of digital technologies and, as a result, to an allocation si-
tuation in the component market. | was working as product manager with ware-
housing duties in a small local Swiss company at the time. Later, | was able to ex-
pand my experience as product manager at a globally operating distributor, be-
fore my career path led me to CODICO in 2016. My position here is that of a tech-
nical engineer with salesperson duties, i.e. sales rep, though my colleagues are
not particularly fond of the latter term. | achieve my work-life balance mostly with
the help of my two children, though at the age of 17 and 20 years, one can hardly
describe them as such. From childhood on, | have always spent my free time
doing sports. | discovered my passion for sports at around eleven, with a particular
preference for whitewater canoeing, and | even made it to the national C squad
in this discipline. Since | was canoeing on a competitive level, | regularly had to
undergo extensive running training as well. This habit has stayed with me to this
day, so I still run two to three times a week and take part in a half marathon once
ayear, just to test my state of fitness. Later in my youth, at around 16, a canoeing
colleague and | began taking part in unicycle races. We were able to contribute
to the drafting of the regulations, so we became creative and constantly tried out
something new. For instance, we shortened the axles at the pedals to reach higher
speeds, or we wrapped Velcro tape around the pedals to prevent us from slipping.
This only worked until the first accidents happened: then the regulations were
rewritten, and these performance-enhancing measures were forbidden. A littler
later, in 1987, | took up paragliding as a hobby, and a year later | already obtained
the hang-glider certification. At the time, paragliding was just beginning to really
take off, the regulations of the Federal Office of Civil Aviation were not so stringent,
and the examination standards were not comparable at all to the current requi-
rements. Another passion | have is skiing. What | enjoy most about it is the fresh
mountain air, and where else can you get more of it than by blasting down a ski
slope, surrounded by a snow-blanketed landscape? Besides, being able to ski is
almost self-evident when you live in a mountainous country like Switzerland.
When | am not busy doing sports after work, I still find joy in making small elec-
tronic circuits, which will occasionally cause brief blackouts in our house on Sun-
days. In such a case, there is a standard procedure to follow: Grab the torch,
head to the safety fuse box in the basement, flip the RCD switch back on, and

reset all the clocks that don't have battery backup.
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