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An Adventure -
the ISO Review

Since May 2016 CODICO has been
certified in accordance with I1SO
9001:2015 at its locations in Austria,
Germany, Italy, and Sweden!

he framework conditions of the business
Tworld are becoming increasingly more dyna-
mic and complex, while at the same time it is im-
portant to formulate the QM system to be really
user-friendly. The review for the ISO 9001:2015
Standard provided the opportunity to give the
management systems a thorough make-over,
and it was a challenge we were glad to take on!
»Quality Austria, our partner of many years stan-
ding, audited CODICO in May 2016 on the basis
of the new requirements, and gave us the green
light for certification for the locations.

+ Our processes are clearly defined and aligned
with the corporate strategy.

+ We are aware of the risks and opportunities,
and we assess them regularly.

* Process orientation, process performance, and
the effectiveness of the processes themselves

are ever more closely taken into account.

We are well equipped to face the challenges of

the future; and we look forward to be successful

together with you. Find our current certificates

on our Homepage or feel free to ask for them
personally from

[ Dot
N Petra Huynh, +43 1 86305 169
petra.huynh@codico.com

Sven Krumpel
CEO CODICO

CODICO won
the »Distributor
of the Year
2016« award.
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Editorial

Dear readers,
See you on Planet e!

he electronics industry is one of the world's
Tmajor economic sectors, with a total market
volume of 3.5 trillion Euros. Its components, sy-
stems, and applications are driving new develop-
ments and they have become an indispensable

part of our everyday life.

On Planet e, also known as electronica, the indu-
stry's leading trade fair staged in Munich from
8to 11 November 2016, you can gain an insight
into this entire world of electronics. Of course,
we will also be present at the fair, so don't miss
the opportunity to visit us at stand 507 in hall AS.

CODICO will be presenting the latest technologi-
cal innovations, and our staff will be happy to
share its know-how with you in a personal mee-
ting. We will also provide catering to help you
through the exhausting fair day, and a game for
some welcome distraction. Our forklift derby will
be the artistic highlight of your day, though you
will need a lot of skill to win this one.

You will find the names of the colleagues present
at the fair in the middle part of this newsletter,
So you can arrange a meeting right away. We are
looking forward to your visit and the opportunity
to pass on our expertise.

Speaking of expertise... it is my honour to an-
nounce that, for the first time in the ten year his-
tory of the reader's choice at the WEKA publi-
shing house, CODICO won the »Distributor of the
Year« award. The readers of the WEKA trade jour-
nals (in particular Markt & Technik, Elektronik and
elektroniknet.de) also voted our company se-
cond best in the »embedded« category! Recei-
ving an award that reflects customer opinion and
experience means a lot to me. | am unbelievably
proud of our company and our team!
D02

W Sven Krumpel

PS: Get a free entry voucher for a one-day ticket
to electronica 2016! Send your request to

marketing@codico.com!

20162 | 3
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DIGI ConnectCore® for i.MX6UL

oIGI”

DIGI is excited to announce the smallest and most secure i.MX6UL
system-on-module available on the market today.

T he DIGI ConnectCore® for i. MX6UL packs a lot
into this stamp-sized module (29x29x3.5mm):

* NXP i.MX6UL-2, Cortex-A7 @528MHz processor
» Up to 2GB NAND Flash
* Pre-certified for 802.11a/b/g/n/ac
* Bluetooth 4.2
* Integrated dual-Ethernet 10/100
+ Dedicated security and authentication controller
+ Unique low-power and wake-up
state management

System-on-modules, or SoMs, are an affordable
way for OEMs to quickly enable their products
to be smarter and connect to the Internet of
Things. SoMs deliver the I/0, memory, and wire-
less connectivity necessary to connect a product
to the loT without having to become experts in

420162

electrical engineering. For many OEMs, building
complex connected devices from the ground up
is not a core competency. Furthermore, fast
changing market requirements, global competi-
tive pressures, and ever-changing technology
and regulatory requirements make partnering
with proven SoM manufacture like DIGI, a neces-
sity. Whether it's a medical device or a mission-
critical industrial controller, DIGI has the experti-
se to get you to market quickly.

Once you've connected a device to the Internet -
you have to make sure it secured. The DIGI Con-
nectCore for i.MX6UL was built with DIGI Trust-
Fence™, a security framework that removes the
implementation barriers by providing you with
a fully integrated, secure module platform with
complete Linux software support.

i.MX6UL SBC-board

DIGI ConnectCore for i.MX6UL delivers the smal-
lest, smartest, most secure way to connect your

product to the Internet of Things. Check out

» Joachim Strohschenk, +49 89 130143817

Joachim.strohschenk@codico.com

www.digi.com/ccéul to learn more.
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nything is possible with DIGI XBee - from

the small science project in the lab to NASA
monitoring payloads on a rocket, DIGI XBee gives
you the tools and flexibility you need to rapidly
innovate. The latest example in this broad line
of modules is the DIGI XBee S2C 802.15.4 which
is now available with the Silicon Labs Ember®

EM35x transceiver.

This latest module is ideal for applications requi-
ring low latency and predictable communication
timing. The DIGI XBee S2C 802.15.4 is also ideal
when your application requires robust multipoint
wireless connectivity with reduced power con-
sumption, support for the over-the-air firmware
updates, and an upgrade path to DIGIMesh® or
ZigBee® Mesh protocols.

TYOU
MAGINATION

=55

Anyone deploying DIGI XBee can swap one DIGI
XBee for another. You don't have to design a prin-
ted circuit board to take advantage of Silicon
Labs' latest chip - DIGI has done it for you on the
DIGI XBee platform saving you time and giving
you the confidence to get connected quickly and
easily. Providing quick, robust communication in
point-to-point, peer-to-peer, and multipoint/star
configurations, DIGI XBee S2C 802.15.4 products

enable robust end-point connectivity with ease.

Whether deployed as a pure cable replacement
for simple serial communication, or as part of a

more complex hub-and-spoke network of sen-

ACTIVE COMPONENTS | IMPULSE

oIGI

sors, DIGI XBee 802.15.4 modules maximize per-

formance and ease of development.

DIGI XBee is a special product because of our
customers: the innovators, the hackers, the pro-
blem-solvers — whatever you call yourself, DIGI
is dedicated to providing you with everything
you need to quickly create wireless connectivity

solutions. Let your imagination run wireless!

[ A02)
» Joachim Strohschenk, +49 89 130143817
Jjoachim.strohschenk@codico.com
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QCA4010 & DNSA-MP1

AHOSTLESS WI-H SOLUT]
OT APPLICAITONS!

With the recent hype and the successfull releases of loT products in the
last years, many companies are put under big pressure to follow this hype
and to take the initiative of coming up with own loT products or to extend
the existing product portfolio respectively. With the increasing number of
nodes connected to the Internet, also the demand for low cost solutions
with reduced BOM cost has increased. One way to overcome this, is the
integration of the application MCU, network-processor and Wi-Fi radio in
one IC. The so-called SoC (System on Chip) allows the implementation of
a complete loT application on a single device without the need of an
external MCU. As no external MCU is required, this kind of operation is
named hostless mode. The new QCA4010 from QUALCOMM follows this
approach and provides also special low power features and wake up
scenarios. WISTRON, as an ODM partner, has released a Wi-Fi module
(DNSA-MP1) that is based on the QCA4010.

Qmw mf’y



he QCA4010 integrates an Xtensa CPU @ 130
TM Hz from Tensilica that is responsible to pro-
vide all IP services and to manage all Wi-Fi links.
The QCA4010 provides no internal Flash, but
SRAM and ROM. Therefore the network proces-
sor code, system configuration and persistent
data sets are loaded from external serial flash
memory into the internal SRAM before execution.
The application code is executed on the same
CPU and memory ressources like the network
processing code. Because the sesnor measure-
ment, actor control and data processing handled
by the application is normally done before a
Wi-Fi link is established for data snychonisation,
there is no bottleneck from the processing point
of view. So in the most IoT applications, network
and application processing is done in a time di-
vision manner by the CPU.

But even if there is a demand to process both at
the same time, the performance-rich 32 bit ar-
chitecture of the Xtensa CPU together with the
clock speed of 130MHz provide sufficient calcu-
lation power to overcome this demand.

To fulfill the different application memory requi-
rements in the loT world, the QCA4010 is re-
leased in two SRAM versions. The smaller version
integrates 1TMB SRAM, whereas ~400KB is reser-

QCA4010 System Architecture

802.11n
WLAN
MAC/BB/
Radio

SPI Flash Memory

ved for application code. The bigger version pro-
vides 1.5MB, which allows the integration of
~800KB application code.

In order to reduce power consumption to a mi-
nimum, the QCA4010 provides an integrated
Power Management Unit (PMU) that controls
different power modes based on the following

techniques:

Gating-Clock: Not required function blocks
are disconnected from the clock network in or-
der to prevent charge-reversal currents of pa-
rasite capacities.

Shut-Down High Speed Clock: When the high
speed clock network is not needed, it can be
entirely disconnected, including external pulse
sources such as oscillators.

Reduction of the voltage level: The voltage
levels of individual blocks can be reduced in
order to keep the static leakage currents low.
A minimum voltage guarantees a short wake-
up time and maintains the data contents of all
registers and of the volatile memory.

The different low power modes are also suppor-
ted by a low speed clock network (32.768 kHz)
and a wakeup manager unit. The low speed clock
network is required to run the state machine and
sleep timers. The wakeup manager resumes ope-
ration by detecting internal and external trigger
signals. For example, in suspend mode it detects
a wake up signal at a pin or from the internal
sleep timer, after a predefined time has passed.
In this mode it manages also a small RAM that
stores state information. Further modes like
POWER DOWN (~9pA), SLEEP and HOST_OFF ex-
tend the range of configurations and allows a fi-
ne power tuning of an loT application. But even
in network operation, when the CPU is running
at high speed clock and a Wi-Fi link is operating,

High-Speed
UART

JTAG
GPIOs
PWMs
ADCs

I’s

I’C

GPIO/
Peripherals

Host/
Manufacturing
Interface Block

UART
SPI
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the user profits from the low power features like
Green Tx power saving mode and low power

listen mode supported by the radio.

The QCA4010 provides many different interfaces
that are required in typical loT applications. For
the measurement of analog sensors, a 12 bit
ADC with 8 channels supports 400ksps for mul-
tiple channels and 1Msps for single channel ope-
ration. 8 independent 18 bit resolution PWMs
with 8 bitclock prescaler are also available for e.g.
motor control and lighting. For serial communi-
cation the user can chose from HS UART (3Mbps),
low speed UART, SPI, 12S or 12C as well. The follo-
wing list gives an overview about the features:

* Support for IEEE 802.11b/g/n

* Single stream 1 x 1

* Single-band 2.4GHz

* Integrated PA, LNA, with support for
external PA and external LNA

* Single or dual Rx front end
for antenna diversity

* Green Tx power saving mode

* Low power listen mode

+ Data rates up to 150Mbps

* Full security support:
WPS, WPA, WPA2, WAPI, WEP, TKIP

+ 8 channels 12-bit accuracy ADC, maximum
sampling rate is 400Ksps for multiple
channels and 1Msps for single channel

* 18-bit resolution PWM with 8-bit
clock prescaler

* 9x9mm DRQFN-116pin

+ Case temperature range: 0°C to 85°C
(standard); -45°C to 115°C (extended)

For dual band application (2.4GHz & 5GHz),
QUALCOMM offers the QCA4012, which has
exact the same system architecture and features
like the »small« brother QCA4010, but provides
just an additional 5GHz radio path. Therefor both
parts are available in the same 9x9 x0.9mm Dual-
Row Quad Flat pack Nolead (DRQFN) package
that includes a ground pad for improved groun-
ding, mechanical strength, and thermal continuity.
Moreover both parts are even pin compatible.

But it should be mentioned that the concurrent
mode is not supported by the QCA4012 as only
one Wi-Fi link (2.4GHz or 5GHz) can be served at
a time. Anyhow, both devices (QCA4010 &
QCA4012) support Rx diversity in the case that
two Rx antennas are connected to the devices.

20162 | 7
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DNSA-MP1: Wi-Fi module based on QCA4010

QUALCOMM is an IC but not a PCB module sup-
plier. Therefore QUALCOMM works very closely
with ODM partners like WISTRON, which manu-
facture and sells Wi-Fi modules based on the
original reference designs/modules from QUAL-
COMM.

In case of QCA4010, WISTRON offers a module
with the part number DNSA-MP1. MP1 is QUAL-
COMM's internal name for the QCA4010 refe-
rence module. WISTRON has extend this part
number with the prefix DNSA- to create an inter-
nal one. Documentation, SW and technical sup-
port is provided by QUALCOMM, where as
WISTRON provides the HW and the test reports
based on the module name DNSA-MP1.

8| 20162

DNSA-MP1-Spezification

* QCA4010 based Wi-Fi modules

+ 2.4GHz IEEE 802.11b/g/n, single stream 1x1
* 11n support for HT20 and HT40 bandwidth
+ Internal PA and LNA, with external

« Built in protocol stacks:
HTTP, DHCP, DNS, NTP, etc.
* 30mmx16mm size, 4-layer
* Printed antenna or U.FL connector
* Single power supply: 3.3V
RF Switch for antenna diversity + Operation temperature:
-40°C to 85°C (Industry Class Version)

* Regulatory compliances: CE, FCC

+ Green Tx Power Saving Mode,

Low Power Listen Mode
+ Up to 800KB of on-chip memory available
N André Ehlert, +49 89 130143811

andre.ehlert@codico.com

for customer application
* Integrated IPv4/IPv6 networking stack
» Full security support: WPS, WPA2, WEP, SSL, etc.

Block diagram DNSA-MP1
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COMBO GSM/GNSS/Bluetooth 3.0

Quj

The all new QUECTEL MC60 module is a multi-purpose module which
integrates a Quad-band GSM/GPRS engine, a GNSS receiver and a Blue-
tooth 3.0 radio. The ultra-compact size of 16x18.7x2.1 mm makes MC60 a
perfect platform for size sensitive applications such as wearable device,
vehicle and personal trackers, telematics and other M2M applications.

he module comes with an adjustable GPRS
Tclass 1-12 for extremely low power consump-
tion and the GNSS receiver comes with built in
LNA for better sensitivity. GSM and GNSS engines
can work as a whole (all-in-one solution) unit or
work independently (stand-alone solution) accor-
ding to customer demands.

In the all-in-one solution, the MC60 works as a
whole unit and the GNSS part can be considered
as a peripheral of the GSM part. In the stand-alo-
ne solution, GSM and GNSS parts work indepen-
dently and thus have to be controlled separately
by two different UART interfaces.

In terms of Bluetooth 3.0 connectivity the follo-
wing profiles are supported: SPP for serial data
transfer and HFP-AG for audio mono applicati-
ons.

Advanced positioning techniques and assisted
GPS functions are integrated in the module and
allow improvement of the Time to First Fix and
power consumption. MC60 module support also
OpenCPU which is an embedded development
system that allows the integration of the user ap-
plication into the module memory avoiding the
use of an external microcontroller.

FEATURES

* Size: 16x18.7x2.1mm

* LCC package

* Power supply 3.3~4.6V, 4.0V Typ.

* Quad Band GSM/GPRS

* Dual SIM Single Standby

* Embedded Internel protocols

* Fully synchronous GNSS receiver
with built in LNA

* Advanced positioning technologies

* Bluetooth 3.0 (SPP, HFP)

* Interfaces: 2x UART, SD, Analog
and digital audio, GPIO, ADC,
3x Antenna pads

* Industrial temperature range

( A04
W Leonardo Bazzaco, +49 0422 262304
leonardo.bazzaco@codico.com
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At the size of a coffee bean

RECOM's all new 3 Watt DC/DC
converter series, RI3, features
a very compact size and
ultra-high power density.

espite their small size, these modules can
be operated over a very wide temperature
range from -40°C to +85°C without derating. The
beauty of the product however, is its capability
to work up to +100°C with 60% output power.

Fit into a compact SIP4 case (11.5x10.2x7.6mm),
almost the size of a coffee bean - these conver-
ters are ideally suited for applications where spa-
ce is limited. The converters have an operating
efficiency up to 90% and can be operated down
to 0% load. Available in multiple combinations
of input (5, 12, 15, or 24VDC) and output voltages
(5,9, 12, or 15VDC) the midget can be ordered
with different I/0 isolations of 1, 2, or 3kVDC
making it perfect for virtually any industrial ap-
plication.

These modules additionally feature an integrated
input filter (in accordance to EN 55022 class A)
and do not require additional components. They
are IEC/EN/UL-60950-1 certified and come with
RECOM's standard 3 year warranty.
[ A0S
™ Andreas Hanausek, +43 1 86305 131
andreas.hanausek@codico.com

10 | 2016:2

Make the trans-
former history

RECOM's grand new RACO5 series
is designed to replace a 1x1”
transformer PCB module, that
used to be the first option for a
cost efficient auxiliary, Standby
or Remote power supply.

uch devices appear in various applications
Slike white Goods, industrial applications and
lately more important: loT applications. Using a
transformer over a switch mode power supply
(SMPS) was eventually a commercial decision. In
spite of all advantages (i.e.: efficiency, input vol-
tage range, regulation, etc.) loads of applications
were stuck with a transformer rather than mo-
ving on to a SMPS.

Green energy is on the agenda for most applica-
tions so the greener such device gets the better.
The RACO5 series, features a no load power con-
sumption under 0.2W whilst offering up to 5W
output power in a small and popular 1x1” foot-
print. The midget complies with EN55022 Class
B conduction and radiated emissions without the
need for any further components such as filters
and fuses. The (protection) class Il module comes
as a plug and play solution with output voltages
ranging from 3.3VDC up to 48VDC and makes it
perfect whenever small power is demanded, all

lirsék - Fotolia.com
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Just too cool!

EOS Power's new open-frame
family offers up to 550Win a
3x5x1.5" standard profile and
combines separately-ventilated
or forced air, convection and
conduction cooling.

he new WLC series offers the highest power
Tdensity currently available (24W/in3) on the
market. It combines unique cooling and perfor-
mance adaptation for all end-devices requiring
a standard footprint of 3x5x1.5" (76x127x38mm).
The small open-frame AC/DC transformer in
3x5x1.5" standard format can be used for medical,
IT, and industrial solutions with a power require-
ment of up to 550W, and can operate with forced
cooling, contact cooled, or even in convection-

cooled environments

Specifications
+ Up to 550W power performance
with forced air cooling
- Efficiencies up to 93%
* - 40 to +70°C operating temperature
+ EMC in accordance with IEC60601-1-2:2014
+ 3x5x1.5" industrial standard size

+ Contact cooling & convection cooling optional

The (M)WLC 550 series is another powerful small

A07
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Get on the train!

RECOM's isolated 20W DC/DC
converter, the RP20-FR series,
is especially designed for
railway applications.

he compact 2"x1” modules feature a wide
T4:1 input voltage range (9-36V, 18-75V, 43-
160V) and therefore cover all standard battery-
board levels including the +40% tolerance mar-
gin. Besides 3.3V, 5V, 12V and 15V single outpults,
dual £12V and +15V outputs are also available.
The control pin logic can be chosen to be positive
or negative.

The converters have an efficiency of up to 89%
and feature a wide operating temperature range
of -40°C to +85°C (-HC versions). Cooling is achie-
ved by natural convection, but if required, the
modules are also available with a pre-mounted
heatsink.

The modules are EN50155 certified with
EN50121-1-3-2, EN61373 and UL/cUL-60950-1
approvals. They come with RECOM's standard 3
year warranty. Despite its original designation,
the converter is also a reliable choice for indu-
strial and telecom applications.

A08

W Andreas Hanausek, +43 1 86305 131
andreas.hanausek@codico.com
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Electrical safety in medical technology:

= [SN'

Medical technology in general is a growth market, regardless of
whether this involves devices for use in surgery or intensive care,

or in the professional medical environment such as in the laboratory
sector or diagnostics. Sales revenue in the USA and Europe was already
up by three percent in 2014, with investments in research and develop-
ment steadily growing by six percent. Firmly on the rise in line with

the trend, however, the highest - two-figure - growth figures are in
non-imaging diagnostics and in the therapy sector.

n addition to the professional field, the therapy

sector is also steadily increasing in importance.
Particularly interesting in this context is what is re-
ferred to as »mobile health«. Constant cost pres-
sure on the health insurance funds means that
stays in hospital as an inpatient should as far as
possible be minimized, and that means remote
treatment and therapy in the patient's own home,
homecare, are becoming more and more signifi-
cant. For electrical devices in the medical techno-
logy sector, however, use in the private environ-
ment means that conditions and regulations are
becoming more stringent, too. Portable devices
with direct mains connection must, according to
IEC/EN60601-1, always be designed in protection
class II, and, if appropriate, also in BF. The below
should clarify these terms in greater detail.

Electrical safety with power supply units relates
essentially to protection against electric shock.
In this context, depending on the application, the-
re are a number of different Standards to be ap-

12 | 20162

plied. To ensure electrical safety for power supply
units, there are two Standards which are relevant.
On the one hand, there are IEC/EN60950-1
and IEC/EN60601-1. At this point, too, the IEC/EN

60335-1 (»Household and similar electrical appli-
ances«) should be mentioned, which is sandwi-

ched between the two other Standards referred
to. Both of them serve the same purpose, but
only one can be applied to medical technology.
IEC/EN60601-1 differentiates between devices
with direct and indirect patient contact, and
a distinction is drawn between three classes:
B (Non-Patient Contact), BF (Body Floating), and
CF (Cardiac Floating).

Class Bis suited for general medical applications,

and therefore only for MOOP (Means of Opera-

tor Protection). This means medical personnel,

or even members of the general public, who ope-

rate the device in a healthy state. A comparison
in this case would be a PC which is approved in
accordance with [EC/EN60950 (and likewise the

ALWAYS SA

RACMA40_65: Ideally suited for medical technology -

no derating with housing thanks to convection and contact cooling -

and ambient temperatures of up to 80°C

external power supply unit which supplies it) and
which is therefore in direct contact with the user,
but a healthy user, and therefore, on the basis of
use in the office or IT environment, is likewise »on-
ly« approved in accordance with IEC/EN60950.
The much more stringent Classes BF and CF des-
cribe equipment which is in direct contact with
the patient. In this situation, a distinction is made
between on or under the skin, i.e. inside the
body. Both classes also impose higher or safer
isolating distances (MOPs - Means of Protection).
In this case, this is designated as MOPP (Means
of Patient Protection) - one of the innovations
with IEC/EN60601 3rd Edition.

All the classifications referred to up to now relate -
without exception - to equipment. The power
supply unit or the power supply as a key com-
ponent can indeed simplify this requirement,
but this does not mean that they will fulfil it
alone. For example, when combined with a
DC/DC converter securing the additional insula-
ting distance, a general B-classified IEC/EN60601
power supply unit can become one for direct
patient contact. The same also applies to the
maximum leakage currents. The table below pro-
vides an overview of the relevant air clearance

and creepage distances.



1. Creepage and clearance distances

. INSULATION CATEGORY WORK VOLTAGE | TEST VOLTAGE CREEPAGE DIS- AIR CLEARANCE

Pri to Sec Two MOPP Double 150-250Vrms 4000Vac

Pri to PE One MOPP Basic 150-250Vrms 1500Vac 4mm 2.5mm
5 Pri to Pri One MOPP Basic 150-250Vrms N/A 3mm 1.6mm
% Secto PE One MOPP Basic < 60vdc TBD 2.2mm 1.2mm
-".: Pri to Sec Two MOOP Double 150-250Vrms 3000Vac 5mm 4mm
™ Prito PE One MOOP Basic 150-250Vrms 1500Vac 2.5mm 2mm

Pri to Pri One MOOP Basic 150-250Vrms N/A 3mm 1.6mm

Sec to PE One MOOP Basic < 60vdc No test 1.3mm Tmm

2. Leakage currents in pA

In red: Amendement 1 (2012)

TYPEB TYPE BF TYPE CF
LEAKAGE CURRENT

s Earth Leakage Current 5000/500 10000
% Touch Current 100 500
w

T Patient Leakage Current bc 10 50

M (N/A to power supply) AC 100 500

In addition to the air clearance and creepage di-
stances, the IEC/EN60601 standard also imposes
restrictions on what are referred to as patient lea-
kage currents, under normal circumstances and
in the event of a fault or failure, to much lower
values than with ITE-classified devices. As well as
the mains-side leakage current, a decisive role is
also played in this situation by the »touch current«
(formerly the enclosure Leakage current accor-
ding to IEC/EN60601 2nd Ed.), effectively the sa-
me as the patient leakage current (see table 2).

If a power supply fulfils both criteria - on the one
hand, the BF classification, and, on the other, the
version in protection class Il relevant to mobile
devices - then it is perfectly suited for the growth
market referred to at the beginning, homecare
or mobile health. But caution is needed, because
in April 2017 a new revision of IEC/EN60601 is co-
ming into force - Edition 4. This tightens things
up even more with regard to ESD tests (air disch-
arge 15kV, contact discharge 8kV), as well as in-
terference immunity (IEC61000-4-8 and IEC
61000-4-3) for home healthcare devices, as they
are referred to in the Standard. Another exciting
point to watch is the further development in mi-
niaturization. Increasing efficiency, driven not le-
ast by the ErP L5 (Energy Reduction Program)
and DoE VI (Department of Energy), means that
standard sizes are constantly becoming smaller.
For example, ten years ago, a 200W power sup-
ply unit still needed 3x5” of space, and even then
200W could only be achieved with forced cooling.
Nowadays, a comparable device only needs 2x3",
and is only 1" high. This miniaturisation will play
a decisive role over the next few years; despite
increased efficiencies, the trend is moving away

from exclusively forced cooling, towards a com-

5000/500 10000 5000/500 10000
100 500 100 500
10 50 10 50
100 500 10 50

NC...normal condition, SFC...single failure condition

bination with contact cooling. This means less
noise and less maintenance, ideal for portable
medical devices.

For a number of years CODICO has been focu-
sing on medical technology products, and, with
RECOM and EOS Power, calls two powerful play-
ers in the fields of power supply units and medi-
cal DC/DC modules their partners. New from EOS
Power is the WLC series, which on just 5x3"
(127x76.2mm) delivers up to 550W. The special
feature with this series is the combination of con-
tact cooling, natural convection, and forced coo-
ling. Thanks to an offset contact plate, thermal
contacting can be achieved at a cooling element
or at the housing of the particular application.
The new series is approved in accordance
with IEC/EN60601-1-2 4th Edition, and provides
classification in accordance with BF, as well as
2xMOPP between input and output. The series
operates with a standby current consumption of
only 0.5W, and is available a class | and Il equip-
ment.

Conversely, RECOM's RACM Series focuses on full
power capacity without derating, no matter if hou-
sing is used or not (2x3*, 40W-100W, convection/

contact cooled up to 80°C ambient temperature).

RECOM'’s medical power supply units from the
RACM Series can be operated with full capacity
even in hermetically sealed housings. This is par-
ticularly advantageous in situations in which a
fan cannot be used for reasons of hygiene, noise
development, or safety, or in order to avoid con-
tamination. There are three different series avai-
lable, delivering constant output ratings from
40W to 100W and adjustable output voltages
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RACM100

from 5V to 48VDC - and all without the need for
a fan. All the power supply units are certified for
medical use in accordance with UL, CE and 3rd
Edition, with 2xMOPP/250VAC, and comprise a
very low leakage current (<75pA) and BF-classifi-
cation. Output voltages range from 5V to 48VDC.

The RACM Series provides a degree of efficiency
of up to 93%, low power loss, and precise regu-
lation over a broad load and input range. The
standby consumption is less than 0.3W, which me-
ans that the modules also meet the ErP Directive.
The 40W and 65W versions are certified both as
a 2x3" open-frame variant as well as with a metal
housing, which allows for optimum contact coo-
ling combined with user protection. The PCB in
the 100W version in the metal housing likewise
measures just 2x3". The power supply units can
be operated at temperatures from -40 to +80°C
without derating. The Class Il power supply units
come with reinforced isolation of 4kVAC between
the input and output, and 1.5kVAC between in-
put and output and EMC ground. All the modules
meet the Standards EN60601-1-2, FCC18 and
EN55022 Class B EMC, and come with a 5-year
guarantee.

These robust power supply units also meet the
provisions of IEC60068 for shock and vibration.
This makes them particularly well-suited for in-
stallation in portable medical devices for use in
hospitals, medical practices, or homecare nur-
sing. And, thanks to the classification for altitudes
of 5000m above sea level, they can also be used
in air ambulance flights or medical practices in
high locations. The 2x3" family has just recently
been complimended by a 150W version on 2x4".
This delivers peak power values of 150W, and is
optionally available with an intelligent fan for
constant operation at 150W without derating.

\Andreas Hanausek, +43 1 86305 131

andreas.hanausek@codico.com
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3-phase Motor Drive as
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Drive design and motor actuation systems call for a detailed basic
knowledge in working with electric motors. And in this context, account has

to be taken in particular of the issues
sensor systems for the rotor position

of commutation, motor regulation,

, and the connection of the motor

control system to a number of different interfaces.

pically, however, the core skills required of
TSr/nanufacturers of equipment and systems
who integrate electric drives into their products
lie on a much higher abstraction plane. Someone
who is developing blood analyzers, for example,
has outstandingly good skills in the fields of
image processing or reagents, while the move-
ment of probes and sensors is simply a necessa-
ry evil. Either the drive technology is bought in
as a ready-to-use module, or the skills required
are worked up in-house, which tends to detract

from the focus on the core task.

This means that drives must be capable of inte-
gration in the simplest possible manner, in the

Optional Brake Circuit

form of hardware and software building blocks
which come ready to use, in whatever products
may be involved, without a detailed know-how
of motor actuation and control being a prerequi-

site for the product developer.

The newly presented TMCC Motion Cookie series
from TRINAMIC addresses precisely this require-
ment. This is a microsystem with integrated
driver hardware, application software and proto-
col stacks, which means that design and develop-
ment cycles can be shortened to a bare minimum.
In addition to the integrated application proces-
sor, on which the field-oriented regulating unit,
a ramp controller, and the protocol stacks are

TMCC150 Diagram

VM

Ref.
Switches

Micro- DIAG
controller
Current

HSX/LSxX/BMx

9
15-20 »

47-49

TMCC 160

2426

Power Bridge
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executed, the TMCC160 also features a high per-
formance gate driver with a gate flow of maxi-
mum 1A, which means that it can reliably and
rapidly control N-channel power switches for 3-
phase control systems, with a power rating from
a few tens of Watts to 1kW at 24V supply voltage.
In order to reduce the total number of compo-
nents required, an integrated switching control-
ler provides the voltage to the module and other
digital components in the system.

For rapid design-in, the TMCC160-EVAL is availa-
ble as a validated reference design. The refe-
rence design is divided into individual easily ad-
aptable design blocks. Available as a basic block
is the TMCC160 motionCookie, together with a
perfect example of an output stage and the cir-
cuitry required for this, for current measurement



for a motor power of up to 500W. Circuitry units
for bus communication via RS232, RS485, or
CAN, as well as for analog and digital control si-
gnals are available as delimited building blocks
which can easily be adopted into the developer’s
own design.

One of the key development aims was to reduce
development times and costs for embedded
servocontrollers to the minimum necessary, and
for that purpose a field-oriented control unit is
implemented onto the motionCookie microsy-
stems, together with the superordinate speed
and position controllers. With the TMCL-IDE, avai-
lable free of charge, developers now have a
powerful tool at their fingertips for quick imple-
mentation and parameter setting of the control
system.

TMCC150 Screenshot
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As a supplement to the TMCL protocol, later
members of the motionCookie family will also
be on offer with industry standard protocol
stacks such as CANopen or CANopen over Ether-
CAT (CoE).

an
W johannes Kornfehl, +43 1 86305 149
johannes.kornfehl@codico.com
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500 MBPS OVER
TWO WIRES

New Powerline modules from ADATIS

ADATIS

In many industrial applications, there is a need to transport

high data rates over longer distances. Examples for this are
among other data communication in vessels over their

onboard power system, transmission of data of all sorts in
trains, buses, trams - also via swivel joints and hitching/coupling
systems, via slewing rings, transmission of video and sensor
data in agricultural and construction machines or in security

43-pin connector

AR1500
AFE
Receive

Filter

AR7400
(C-Temp)

Filter ke

AR7410
(I-Temp)
MII/RGMII

systems, traffic monitoring systems, traffic lights and so on.

n order to face this trend, company ADATIS -

the specialist for face recognition and door en-
try systems - did develop two new Power Line
Communication (PLC) modules based on current
QUALCOMM Chipsets.

The »2LAN500« named modules allow data rates
of up to 500Mbps on the line and ranges of up
to 500 meter. Thereby they can be used on any
kind of wiring like for example bell wire - means
a twisted pair of wires, CAT5 cables, Coax cables,
one wire against protective earth, etc., regard-
less of whether the cable carries alternating or
direct current in addition or the modules are
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operated on dead wires. Of course, the modules
can be operated on classical power lines as well.
They contain all major parts required in order to
tunnel Ethernet data over the line, except the Ii-
ne-coupling transformer as well as the Ethernet
PHY and Ethernet transformer.

Both modules do have a size of 27.5x69.5mm.
They are available in following variants:

Commercial Temperature

One variant in commercial temperature range
(0°to +70°C), based on QUALCOMM AR7400/
AR1500 chipset, with Ml interface for Ethernet

Figure 1: Block diagram of 2LAN500 module

communication, one version each for vertical
mount and one for horizontal mount.
Industrial Temperature

One variant in industrial temperature range
(-40° to +85°C), based on QUALCOMM AR7410/
AR1500 chipset, with rGMII interface for Ether-
net communication, one version each for ver-
tical mount and one for horizontal mount.

Figure 2 shows the 2LAN500 module in horizon-
tal mount version. In order to evaluate the power
line technology in practice and in order to check
out the modules a so called »2Wire Converter«
is available from ADATIS, see Figure 3.




Figure 3: 2Wire Converter from ADATIS
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Figure 5: 2Wire Converter with open case

It is fitted into a stainless steel casing, supplies
the module with power, provides the line coup-
ling and routes the PLC signal to wire clamps on
the outside of the box. It also provides the Ether-
net connection to a standard Ethernet socket. Be-
side that, it allows to provide power to devices
connected by using »Power over Ethernet (PoE)«
technology of up to 20 Watt. Figure 4 shows the
outside connection of the 2Wire Converters.

The 2Wire Converter is available as 10/100Mbit/s
Ethernet type using a 2LAN500 module in com-
mercial temperature range as well as Gigabit
Ethernet type using a 2LAN500 module in indu-
strial temperature range. Figure 5 shows the

2Wire Converter with open case and plugged in
2LAN500 module in horizontal mount version.
Since normally for evaluation of the modules or

Figure 4: Connections

the PLC technology it is required to use two con-
verter, CODICO sells them as a kit, one each for
10/100Mbit/s respectively Gigabit-Ethernet inclu-
ding two pieces of 2Wire Converters each as well

as power plug in one box.

As of now the new modules and the 2Wire Sets
are available from CODICO.

(A1

W Werner Reis, +49 8141 357264

werner.reis@codico.com

©vladimircaribb & Sven Hoppe - Fotolia.com
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SMALL POF WORLD)

This tiny ultra-miniature POE PD module is truly the smallest POE module
and POE solution in the market. Capable of delivering up to 12W of
power, and even rated for up to 7W at +85°C, it packs an incredible
performance into the smallest of spaces. It is the culmination of years

of development in high power and size reduction from SILVERTEL.

18 | 2016:2

We said in our last article [Impulse 1/2016,
A17] about solar power energy harvesting

that there are many trends in electronics. One
such long standing and pervasive trend is the
need and drive for continual miniaturisation.
With many technologies it can be relatively
straightforward, but in the world of power, it's
never easy, as power components, transformers
and heat dissipation all create difficult to over-
come barriers to miniaturisation. Meanwhile,
cutting-edge miniaturization typically becomes
more expensive as sizes are reduced.

Luckily, SILVERTEL now have years of experience
in pushing the boundaries of POE back with mo-
dules for up to 100W and squeezing high power
into ever smaller packages through creative
and innovative engineering. This expertise has




The ever shrinking world of POE
from SILVERTEL - take a look at
the new Ag9900M!

QSilvertel

delivered the miniaturised Ag9900M series, at al-

most the same price point and with improved
performance over the larger Ag9800M.

The expertise comes in part from experience gai-
ned in producing the world's highest power
100W POE modules. High power POE is typically
used in high end AV HDBaseT applications, IP Ca-
meras, marine sensors, access control systems
and video conferencing systems. SILVERTEL's
SIL range of 802.3af compliant Ag9XXX modules
has also been used extensively throughout the
world since 2005 and the format of the modules
and package will be familiar to everyone in the

industry.

At first the driving force behind the evolution of
the module range was to reduce cost, resulting

in the Ag9700 series, the lowest cost module
SILVERTEL produce. Then the real miniaturisati-
on work began.

With requests and demand for smaller footprint
POE the Ag9700M first isolated SMT package
POE module was designed and released. While
well received, the height of the Ag9700M series
(18mm) was a restricting factor, as it used the
standard transformer package from the earlier
SILVERTEL ranges. With IOT applications such as
sensors and home automation systems requi-
ring small packages and fingerprint readers hou-
sings continuing to shrink, pressure to further re-
duce package sizes continued.

The SILVERTEL engineering team embraced the
challenge, to produce an even smaller footprint
and lower profile SMT package POE, Ag9800M,
using a new much smaller transformer. The re-
design created the smallest ever POE module in
a tiny footprint, Ag9800 series.

Amazingly, SILVERTEL's R&D team identified du-
ring the Ag9800 design, that significant further

reductions were still possible, through improve-
ments in efficiency and an even smaller footprint

transformer.

The Ag9900M

Now released, Ag9900M is the newest POE from
SILVERTEL, displacing the Ag9800M as the world's
smallest POE module, in an amazingly tiny 21x
14mm footprint.

With a rapidly increasing number of remote sen-
sors and gateways being designed for the Inter-
net of Things, all in increasingly small packages,
with low power consumption, and frequently re-
quiring external installation, the advent of the
Ag9900M is perfectly timed to deliver all the ad-
vantages of industrial temperature low power
POE in the smallest of footprints.

To put the package reductions into context,
the footprint size reductions from the Ag9700SIL
package to the current Ag9900 ultra miniature
SMT package are illustrated in the graphic below.

Samples of the all new midget are available
from CODICO Stock and via our Sample shop.

\Andreas Hanausek, +43 1 86305 131

andreas.hanausek@codico.com

That's the overall package size reduction from Ag9700S to Ag9900M of 71%

Ag97005S

by 50%

Ag9800M

Reduced
by 40%
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Ag9900M



IMPULSE | ACTIVE COMPONENTS

36V SOLUTIONS

Low Quiescent from TOREX

The number of devices that will be connected to the Industrial Internet of o meet the demands of this growing lloT
Things (lloT) is forecast to grow to almost 2.5 billion per annum by 2021, Tmarket, TOREX has introduced two low quies-
from about 1.2 billion in 2015. lloT is essentially adding intelligence and cent current solutions, a 36V synchronous step-
connectivity to ever smaller, remote industrial devices such as proximity ~ down DC/DC that only consumes 11.6uA in ope-

sensors, motion detectors and pressure measurement equipment. The ration and a 36V high speed, low noise LDO with
M2M wireless communication between these devices is provided via Blue-  a quiescent current of just 40uA. The extended
tooth Low Energy (BLE), LoRa, WiFi and other low energy solutions that +105°C operating temperature range of both pro-
need to be powered by equally low power, power management devices. ducts, makes them ideal solutions for the indu-

strial market and in particular the lloT market
where low power consumption at higher volta-

'SEMICONDUCTOR LTD.

ges are the key.

XC9267/68 Series

(36V, 600mA Synchronous Step-
Down DC/DC Converter)

The XC9267/68 is synchronous step-down DC/DC
with an internal P-Ch High Side Switch to ensure
low voltage operation with 100% max duty ratio.
It can operate from 3.0V~36V (absolute max. 40V)
and deliver loads up to 600mA. Output voltage
is set externally within a range of 1.0V~25V and
the quiescent current is only 11.6uA (XC9268,
1.2MHz type) in operation. The XC9267/68 has
an enable pin which allows the DC/DC to be pla-
ced in stand-by mode with a stand-by current of
just 1.65uUA.

Whilst the XC9267 is fixed PWM control, the
XC9268 is automatic PFM/PWM control and is de-
signed for high efficiencies at low output loads
without burst modes (Fig.1):

Vin=10.0V
ViN=14.0V
Vin=20.0V
Vin=30.0V

0.1 1 10 100 1000
Output Current: lout (mA)

Efficiency: EFFI (%)
R

Figure 1: Efficiency vs. Output Current, VOUT=3.3V'
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3.3 H (2.4MHz)
6.8u H (1.2MHz)
L

Soft Start

Figure 2: Typical Application Circuit

The XC9267/68 works with small Low ESR ce-
ramic capacitors and comes with a choice of
two switching frequencies (1.2MHz or 2.4MHz).
Adjustable soft start and a power good output
(USP-6C package only) provides the design engi-
neer with power sequencing capabilities, a fea-
ture that not many DC/DCs in a package of this
size (2.0x1.8x0.6mm) can offer. The series also
features Over Current, Under Voltage, short-cir-
cuit & Thermal Shutdown protection circuits.
Available in SOT-89-5 and the ultra-small USP-6C

package, an extremely small DC/DC circuit

XC6702D501PR-G
Ta=25°C, Viy=6.0V, losr=1mA, V=0V >6.0V, tr=5.0s

Withstands up to 46V for 400ms

Cin=1.0uF
(Ceramic)

can be implemented with a minimal number

of external components (Fig.2)

XC6702 (36V, 300mA High Speed,
Low Noise LDO Regulator)

If a LDO is preferred, this 36V CMOS high speed
voltage regulator also offers the designer a low
quiescent current (40uA). The XC6702 can sup-
port output voltages from as low as 1.8V up to
18V (+1.0%) and although operating voltage is up
to 36V, the XC6702 can withstand surge voltages
of up to 46V for 400ms and can be used with
small low ESR ceramic capacitors (Fig.3).

The over-current protection circuit and over-

A

Figure 3: Typical Application Circuit

The XC6702 is available in SOP-8FD, SOT-89-5 and
an ultra-small USP-6C package measuring only
1.8x2.0x0.6mm.

Samples for both families plus evaluation boards
for the XC9267/68, can be requested already. The
evaluation boards for the XC9267/68 are custom
made to the customer’s specific requirements.
Test data is provided with each Board.
[ A13)
» Johannes Kornfehl, +43 1 86305 149
johannes.kornfehl@codico.com

XC6702D501PR-G
lo=TMA <—>30mA, tr=tf=5.0us

: - S iy .

75T Input Voltage 5 heat protection circuits are built-in. As with the 66 150

60 40 XC9267/68, the XC6702 can also be put in stand- 6.2
Sg 45 . 400 < = <
3?5 2o o, £ by mode via the chip enable pin, thereby redu- & :i ] .
g% 4 Z cing current consumption to just 0.01uA. The soft = = o e =
Sy 15 300 = g 50 0 o
S 7N\ b . s . 8o E
sg 0o / \ 250 § start circuit limits the inrush current that flows S 45 o
- = . o =
35 "ol cL=2.2pF | \WZOO 3 from VIN to VOUT when the IC starts, enablinga 3 42 60 G
£2 30f{c= A 150 G ) 2 - 5
T CL_4'7PF ,\ N 5 stable start-up sequence (Fig.4). £ 38 Output Current e
OO sl CL=10pyF 100 £ O 34 30 3

a0 ] Ne—"] \ = In addition, the XC6702 provides fast load tran- o

6. ] ‘

75 | N\ 0 sient response performance ensuring that the 26 0

Time (100ps/div)

Figure 4: Example of the Inrush Current Waveform at IC Start-Up

output voltage remains stable as the load current
changes (Fig.5).

Time (200ps/div)

Figure 5: Load Transient Response
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Contactless Angle Sensing for Rotary Switch Applications:

MAGSOO

-AMILY

Rotary knobs are used in a diversity of human to machine interface
applications from the program selector on a washing machine, to the
infotainment and navigation control system in the car, or even the
temperature control knob of an oven. These applications typically use a
conventional potentiometer or in some case a mechanical rotary switch.

he drawback of such approaches is opera-
Tting lifetime. The resistive tracks on a poten-
tiometer or the contacts on a switch wear out
over repeated turns, and often such solutions
are limited to around one hundred thousand
cycles. They are also prone to failure due to en-
vironmental factors such as dirt or moisture in-

gress via the rotary shaft mechanism.

The use of magnetic angle sensors to implement
contactless sensing has distinct advantages for
rotary interfaces. The obvious advantage is much
longer life time since there are no contacting
parts to wear out. In addition, the fact that the
sensor is physically separate to the magnet
means that complete hermetic isolation of the
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sensor is possible, removing the possibility of dirt

or moisture ingress.

The MagAlpha MA800 family is a new simple to
use digital magnetic sensor range
designed to replace analogic poten-
tiometers or rotary switches in
such applications. The sensor de-
tects the absolute angular position
of a permanent magnet, attached to the rotating
knob. Typically a simple diametrically magnetized

cylinder of 3 to 8mm diameter is suitable.

A wide field strength range is supported which
allows flexibility in the mechanical arrangement
of rotary knob and sensor. At the heart of the

Switch Applications

Monolthic Power Systems.

MAB800 family is a proprietary angular Hall sen-
sing technology called »SpinAxis™« which con-
verts the mechanical angle information into
a digital format directly without the need for
complex analog to digital conversion and angle

computation.

This unique approach provides high perfor-
mance, but also cost effectiveness due to its sim-
plicity. As such, the MA800 family is competitive

Contactless Angle Sensing
Increases Reliability In Rotary

13

Figure 1: Example of a potentiometer with MAS0O
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against existing potentiometer or mechanical
switch solutions even in price sensitive consumer
applications.

The MA8O0O0 sensor outputs the digital angle rea-
ding via an SPI or SSl interface. This allows for ea-
sy interface to all types of microcontroller.
The digital angle is an absolute value with 8 bit re-
solution between 0 and 360 mechanical degrees,
and because it is absolute, the position informati-

on is always true even after power is cycled.

Some rotary interfaces also require a push but-
ton functionality to implement program selection
- for example to scroll through a set of radio sta-
tions and then select the one you wish to listen
to. In the past this has only been possible by ad-
ding further mechanical complexity in the form

of a contacting switch.

The MA800 family provides the possibility to im-
plement a push or pull button function by having
programmable magnetic field strength thres-
holds which detect the distance of the magnet

SPI
Interface

PWM
Interface

M Interface

Figure 3: Typical System interfaces

Digital

Conditioning

ABZ
Encoder

Figure 2: Block diagram of sensor

to the sensor and provide dedicated signals to
indicate if those thresholds are triggered. A non-
contacting push button function is therefore easy
to implement with a simple spring action on the
rotary knob to move the magnet closer or further
from the sensor.

The graph shows how this may be implemented
in practice, with a change in position of 0.9mm
causing the MGH signal to change from logic 0
to logic 1.

The MA820 version of the sensor also features a
programmable incremental ABZ encoder inter-
face. This provides 2 channels A and B of quadra-
ture encoded signals with a programmable num-
ber of pulses per channel for each full turn. The
pulses per channel can be set from 1 to a maxi-
mum of 64 per revolution. The 90 deg quadratu-

re spacing of the two channels also provides di-

rection of turn information.

‘ 0.6mm
P

N
I Button
Pressed

MGH=0

Normal
Position

08 1 12
Air gap (mm)

02 04 06

Figure 4: Push Button detection B(mT) v air gap

An index pulse output (2) is provided to reference
the knobs zero position. The zero reference can
be set during system production and program-
med into the non-volatile memory of the device.
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360°/ 1 to 64 pulses

AT

0°

Magnetic field angle (deg)

Figure 5: Quadrature ABZ waveform

For applications wanting to retrofit to the ana-
logue output of a potentiometer solution, the
MA850 version features a PWM output which can
be filtered to provide a linear voltage that is pro-
portional to the angle. The PWM has an 8 bit re-
solution and frequency of approximately 3KHz.
Adding an RC network to the output provides an
output voltage over the range from 0 to the chips
supply voltage of 3.3V.

For a 0 to 5V application the RC network can be
buffered by a simple OP-AMP circuit to give a
wider output voltage range.

Configuration parameters are automatically sto-
red in the MA80O devices non-volatile memory
whenever a register is written via the SPI inter-
face. The non-volatile memory provides storage
for the reference zero angle position and the
magnetic field detection thresholds.

The MA800 family operates from a 3.3V supply
and is packaged in a 3x3mm QFN package. Ope-
rating temperature is -40 to +125°C.

The unique flexibility of the MA8xx family provi-
des designers with an innovative way to improve
reliability in rotary interface applications, whilst
at the same time adding increased functionality
to the end user experience. Its small size and cost
effectiveness make it suited to a wide variety of
consumer and industrial and automotive appli-

cations.

Contact MPS for further details:
www.codico.com

www.monolithicpower.com
A14

\ Thomas Berner, +49 89 130 143815
thomas.berner@codico.com
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When we look at the available switching power topologies there are many
types that have evolved to suit specific requirements like higher power,
improved efficiency, lower cost or reduced size but few can be considered
revolutionary. The InnoSwitch™ family of power switching ICs from Power
Integrations combine new technical innovations in power semiconductors
that will revolutionise power supply design.

his new high voltage CV/CC flyback switching
TIC family features an integrated 900V power
MOSFET, synchronous rectification and a precise
secondary-side controller. Like all of the Inno-
Switch families, the new InnoSwitch-EP ICs em-
ploy POWER INTEGRATIONS' high speed magne-
to-inductive communication - termed FluxLink™,
incorporated into the device package which crea-
tes a magnetic coupling between the primary
and secondary side. FluxLink technology can pro-
vide very precise control of both of the primary

and secondary switching functions, allowing syn-
chronous rectification to be employed, delive-
ring high efficiency without complex control cir-
cuitry (Figure 1).

Replacing the traditional Schottky diode with a
MOSFET is the basis of synchronous rectification.
MOSFETs have a very low on-resistance, RDS
(ON), so the voltage drop across the transistor is
much lower than for diodes, resulting in a signi-
ficant increase in efficiency. However, moving to

CO-EXHIBITOR SPECIAL

oower

integrations”

synchronous rectification is not straightforward.
Control circuitry is required to correctly phase
the drive for the MOSFET on the primary side
with that of the synchronous MOSFET on the se-
condary side. This control circuit must ensure
that current only flows through one of the tran-
sistors at any given time.

To prevent overlap in the switching of the prima-
ry (flyback) and synchronous rectification MOS-
FETs (which would result in highly destructive
cross conduction), controllers typically introduce
a delay between the turn-off of one transistor

and the turn-on of the other.

This »dead-time« must be sufficient to account
for the variable propagation delays associated
with the circuitry necessary to drive transistors

20162 | 25
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on opposite sides of the isolation barrier. Inte-
gration of key switching elements (controller,
MOSFETs and drivers) reduces this uncertainty
and allows the dead-time to be reduced with a
corresponding increase in efficiency. So although
synchronous rectification has advantages, it can
be difficult to implement because the timing of
the MOSFET's switching is challenging.

The ideal approach is to control the primary-side
switch from the secondary-side of the power sup-
ply. This avoids the need to predict of the state
of either MOSFET allowing greatly reduced dead-

time whilst ensuring that the two MOSFETSs are
never simultaneously in the on-state. However,
until recently, synchronous rectification required
additional external optocoupler circuitry, limiting
the utility of synchronous rectification in compact
and/or high-reliability applications.

The FluxLink technology (fig. 2) within InnoSwitch
ICs eliminates the need for this extra circuitry.
Precise control ensures that the dead time is neit-
her too conservative - which would adversely af-
fect efficiency - nor too aggressive which would
risk the damaging effects of shoot-through.

Figure 1
O - I . I : O
. SR FET
AC input [a) Q |n
and diode bridge ol InnoSwitch 2 |z Z 13 |=
Primary FET vout
& Controller | I — < p
ot inic” Control I
s J_BPP ,
Secondary-side current
T & voltage measurement
(o,

As well as increasing efficiency, InnoSwitch-EP
CV/CC flyback switching ICs enable excellent mul-
ti-output cross-regulation, and provide line pro-
tection and very fast transient response. Indu-
strial applications increasingly require robust,
reliable power supplies that provide long life
and uninterrupted service reducing down time

and service costs.

Multiple regulated outputs are often required
to drive different functions that need power -
clocks, motors, network interfaces, micropro-

cessors, etc. Some functions require very tight

Typical SSR with Diodes and single
feedback for Dual output

Voltage coupled to
winding 1 = (12.2V + 700mV)

Voltage depends on
load (5.2V + 300mV)

Feedback to the
Controller

VWV

VWA

<t
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The IC also integrates advanced protection and
safety features including: primary sensed output
OVP; output over-current protection; hysteretic

[a] 0 |n thermal shutdown; and line voltage monitoring
2 |z |2 |2 |m .
. D L (v |U o | with programmable under-voltage and overvol-
InnoSwitch-EP tage protection.
Vour

Primary FET :| ) o )
& Controller 14 w Secondary Companies designing for worldwide markets can
S ‘ BPP s Control IC be sure that a single 900V InnoSwitch-EP design

voltage limits and to meet this engineers have
previously used post-regulators that reduced
efficiency and added cost to the solution. The
forward voltage drop of a Schottky diode is cur-
rent dependent (due to the epitaxial parasitic re-
sistance in the Schottky structure) causing for-
ward voltage drop to increase with rising load
current. A single loop controller can only directly
regulate a single output and is therefore unable
to compensate for this change across multiple
rectification stages.

The circuit shown in the right hand side of the
diagram (figure 3) - based on InnoSwitch-EP -
uses a synchronous rectification MOSFET which
has a relatively small change in voltage drop
across load. This reduces cross regulation effects
on the other outputs. Output voltage regulation
atlight and no-load is also improved by synchro-
nous rectification.

The MOSFET switch greatly reduces the peak-
charging of the output capacitor that typically

causes a significant increase in output voltage

when output load is insufficient.

Figure 3

InnoSwitch Integrated Drive for Dual

Figure 2

These highly efficient power supply switchers are
the ideal solution for engineers looking to ad-
dress increasingly demanding Total Energy Co-
sumption (TEC) regulations with an easy-to-im-
plement solution that improves power supply ef-
ficiency from standby to full load.

For example, InnoSwitch-EP ICs enable a 20W
power supply to achieve 90% efficiency in a mul-
ti-output design, while reducing no load con-
sumption to less than 20mW. Voltage regulation
across line is highly accurate, better than +3%,
along with accurate controlled over-current pro-

tection also provided (Figure 4).

Robustness is improved by having an integrated
900V power MOSFET capable of withstanding the
significant line voltage fluctuations found in mo-
tor control, grid monitoring, industrial metering
and renewable energy applications. Designs can
be made that support both line-neutral and pha-
se-to-phase voltages. The 900V devices provide
a high margin of safety in 450VAC systems and
continue to operate during voltage swells and
surges.

will function reliably in even the most challenging
regional conditions.

The 900V InnoSwitch-EP is UL1577 and TUV
(EN60950) safety-approved and EN61000-4-8
(100A/m) and EN61000-4-9 (1000A/m) compliant.
InnoSwitch-EP based power supplies can also
help enable electronic products to meet product-
specific efficiency requirements mandated by
the U.S. DOE, ENERGY STAR (R), European Com-
mission (Ecodesign Directive for ErP and Code of
Conduct), California Energy Commission and ot-
her agencies.

Due to the high efficiency the devices do not re-
quire a heatsink and the unique eSOP package
allows 900V InnoSwitch-EP ICs to be positioned
across the isolation barrier which would other-
wise be dead-space on the board.

Full details can be found on the InnoSwitch-EP
page of the Power Integrations web site:
https://ac-dc.power.com/

products/innoswitch-family/innoswitch-ep/

\Thomas Berner, +49 89 130 143815

thomas.berner@codico.com

Figure 4

B ~0.25W available with 0.5W Stand-by consumption, 89% full load efficiency

SR FET with weighted feedback
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BAZZACO

Leonardo
08.11. °
09.11.
10.11.
11.11.

GRANFELT
Magnus
08.11. e
09.11. @
1011, e
mn. e

NEAGU

Gabriel
08.11. °
09.11. °
10.11. °
11.11. °

SCHULZ
Manfred

08.11. e
09.11. °
10.11. (]
11.11. [ ]

BERNER

Thomas
08.11. °
09.11. ]
10.11. °
11.11. ]

GROSS
Marianna
08.11.
09.11.
10.11. °
11.11. °

PAJDA
Pawel
08.11.
09.11.
10.11. °
11.11. °

SCHUTZ

Traugott
08.11. o
09.11. °
10.11. .
11.11. °

KRUMPEL KRUMPEL
Sven Karin
08.11. ° 08.11.
09.11. ° 09.11. °
10.11. ° 10.11. °
11.11. ° 11.11.
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BRODBECK
Lothar
08.11. °
09.11. °
10.11. °
11.11. o

GUSTAVSSON
Magnus
08.11.
09.11.
1011, e
11.11. [

PINCHON
Jean-Baptiste
08.11. o
09.11. @
10.11.
1.1,

STROHSCHENK
Joachim
08.11. °
09.11. °
10.11. °
11.11. [}

MARKETING

PUNZET

Birgit
08.11. @
09.11. @
1011, e
1.11. e

BUCHENBERG
Klaus

08.11. e
09.11. °
10.11. e
11.11. °

HANAUSEK
Andreas
08.11. °
09.11. °
10.11.
11.11.

POLLESEL
Mario
08.11.
09.11.
10.11.
11.11. °

TOSATTO
Maurizio
08.11.
09.11.
10.11.
11.11. °

CEO & MARKETING

LUTZ

Ines
08.11. °
09.11. °
10.11. °
11.11. °

BUDKO
Vasily
08.11.
09.11.
10.11. e
11.11. [

KOLLER
Wolfgang
08.11.
09.11.
10.11. e
11.11. °

POLZER

Andreas
08.11. °
09.11. °
10.11. °
11.11. °

TURBAN
Maria
08.11.
09.11. °
10.11. °
11.11.

DEGENHART
Peter
08.11. °
09.11. °
10.11.
11.11.

KORNFEHL
Johannes

08.11. o
09.11. °
10.11.
11,17,

PRICE
Stephen
08.11. °
09.11. °
10.11.
ARSI

TYMOSCH

Ralf
08.11.
09.11.
10.11.
11.11.
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EHLERT
André
08.11. °
09.11. °
10.11. °
11.11.

LASTNER
Brigitte
08.11. e
09.11.
10.11.
11.11.

REIS

Werner
08.11. °
09.11. °
10.11. °
11.11. ]

URBAN

Markus
08.11. ]
09.11. ]
10.11. °
11.11. ]

Come & enjoy the forklift derby
on our electronica booth!

FROMEL

Michael
08.11. e
09.11. e
1011. e
111, e

MAYER
Michael

08.11. °
09.11. °
10.11. °
11.11. [ )

ROCEK
Petr
08.11. [
09.11. °
10.11. ()
11.11.

WESSLEN
Johan
08.11. °
09.11. °
10.11. °
11.11. °

ACTIVE COMPONENTS

08.11.
09.11.
10.11.
11.11.

MITIC
Ivan

08.11. °
09.11. °
10.11. °
11.11. [}

ROSSI
Sergio
08.11. ®
09.11. °
10.11.
11.11.

YULE
Brian
08.11.
09.11.
10.11. °
11.11. °

ZUCKMANTEL
Marco
08.11. °
09.11. °
10.11. °
11.11. °
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PASSIVE COMPONENTS PASSIVE COMPONENTS PASSIVE COMPONENTS PASSIVE COMPONENTS PASSIVE COMPONENTS PASSIVE COMPONENTS PASSIVE COMPONENTS PASSIVE COMPONENTS PASSIVE COMPONENTS

BLAHA CADERSKA CASINI ROPA DADATI DRAZIC GEBHART GEITZENAUER GIESINGER GOTTLING

Michael Agata Claudio Matteo Srecko Sebastian Arnold Stephan Nina
08.11. e 08.11. e 08.11. e 08.11. 08.11. e 08.11. e 08.11. 08.11. 08.11. e
09.11. [ 11, o 09.11. ° 09.11. o 09.11. ° 09.11. ° 09.11. 09.11. 09.11. o
10.11. 10.11. 10.11. 10.11. e 10.11. e 1011, e 10.11. e 1011, e 10.11. e
11.11. 11.11. HAIRIALS MRS ° 11.11. ° 11.11. ° 11.11. ° 11.11. ° 1111, °

PASSIVE COMPONENTS PASSIVE COMPONENTS PASSIVE COMPONENTS PASSIVE COMPONENTS PASSIVE COMPONENTS PASSIVE COMPONENTS PASSIVE COMPONENTS PASSIVE COMPONENTS PASSIVE COMPONENTS

HAD HAMERSKY HEINEN HELLERSCHMID IKUNO JAKOBSSON JAMSEK JANSOHN JELL

Michael Ludvik Sven Manuel Yasunobu Tobias Borut Andrea Thomas
08.11. ° 08.11. [ 08.11. ] 08.11. ] 08.11. ° 08.11. 08.11. ° 08.11. ° 08.11. e
09.11. ° 09.11. ] 09.11. L[] 09.11. (] 09.11. ] 09.11. 09.11. (] 09.11. [ ] 09.11. [
10.11. ° 10.11. [ 10.11. ] 10.11. ] 10.11. ° 10.11. ° 10.11. ° 10.11. 10.11. °
11.11. ° 11.11. 11.11. ° 11.11. (] 11.11. (] 11.11. (] 11.11. 11.11. 11.11. (]

PASSIVE COMPONENTS PASSIVE COMPONENTS PASSIVE COMPONENTS PASSIVE COMPONENTS PASSIVE COMPONENTS PASSIVE COMPONENTS PASSIVE COMPONENTS PASSIVE COMPONENTS PASSIVE COMPONENTS

KOBYLECKI KRONFELLNER OBERMEIER ROSA SABOR SCHMID SCHMID SCHUSTER STANISZEWSKI
Albert Michaela Judith Antonello Katharina Markus Tim Andreas Robert
08.11. 08.11. ° 08.11. 08.11. ° 08.11. ] 08.11. (] 08.11. 08.11. (] 08.11. °
09.11. 09.11. o 09.11. 09.11. o 09.11. ] 09.11. (] 09.11. 09.11. (] 09.11. (]
10.11. ° 10.11. 10.11. ° 10.11. 10.11. 10.11. (] 10.11. ° 10.11. 10.11.
11.11. [ ] 11.11. 11.11. ° 11.11. 11.11. 11.11. ] 11.11. (] 11.11. 11.11.

INTERCONNECT

PASSIVE COMPONENTS PASSIVE COMPONENTS PASSIVE COMPONENTS PASSIVE COMPONENTS

TRIMMEL VoSS WALKER ZABEHLICKY
Roland Dirk Jurgen Vanessa
08.11. o 08.11. o 08.11. e 08.11.
09.11. o 09.11. o 09.11. o 09.11.
?(E'E.R DE CHIRICO 1011. 1011. 1011. e 1011. e
arin Ezio 1111, e 1111, e 1111, e 1111, e
08.11. e 08.11.
09.11. o 0.11.
10.11. 1011, e
11.11. 1111, e

INTERCONNECT INTERCONNECT INTERCONNECT INTERCONNECT INTERCONNECT INTERCONNECT INTERCONNECT INTERCONNECT INTERCONNECT

FISCHER HALLER KAMPFER NIX REITERER SCHIERER SICHTAR STROBL SUKAL
Stefan René Thomas Christian Julia Romana Christian Gerhard Michael
08.11. ° 08.11. [ 08.11. [ ] 08.11. ° 08.11. 08.11. 08.11. L[] 08.11. ] 08.11.
09.11. ] 09.11. [ ] 09.11. [ ] 09.11. (] 09.11. 09.11. 09.11. ° 09.11. ° 09.11.
10.11. ° 10.11. 10.11. [ ] 10.11. ° 10.11. [ 10.11. [ 10.11. 10.11. ] 10.11. ]
11.11. (] 11.11. 11.11. (] 11.11. [ ] 11.11. ° 11.11. ° 11.11. 11.11. ° 11.11. [
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105°C Snap-in E-Cap
with 550V Rated Voltage
For industrial applications like inverter

RUBYCON has added a 550V-version of the
miniaturized 105°C snap-in e-cap MXH to

their standard portfolio. In following table

we show you some examples of the availa-

ble values:
32| 8 85<
550 30x25
550 180 30x40 1210 2000
550 390 35x55 1880 2000

High Ripple Currents in

compact SMD Case Sizes

The E-Cap series TPV, which is known for
it”s high ripple current capability and high
capacitances in compact case sizes, was sup-
plemented with small dimensions with dia-
meter 6.3mm. Thus the advantages of this
technology can also be used at even smal-

ler available space.
Here a comparson with RUBYCON
series TKV (both have a temperature
range of -55 to +105°C):

Guaranteed
Lifetime

(mA@105°C,
100kHz)
(hrs)

(]
= |
P =
= | s
o [ 2
8o | 'O
£ [ 8
o ]
> |V

Ripple-
current

TPV 16 220 6.3x6.1 300 0.26 2000
TKV 16 100 6.3x6.1 300 0.26 2000
TPV 16 330 6.3x8 600 0.16 2000
TKV 16 220 6.3x8 600 0.16 2000
TPV 35 100 6.3x6.1 300 0.26 2000
TKV 35 47 6.3x6.1 300 0.26 2000
TPV 35 150 6.3x8 600 0.16 2000
TKV 35 100 6.3x8 600 0.16 2000
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PMLCAP for harsh

Using Conditions

The polymer-multilayer-capacitor PMLCAP
is now also introduced for a usage in harsh
environmental conditions. This »MS«-series
is tested for 1000hrs at 85°C and 85% r.h.

Here some examples of available values:

folage ) | Capactance ()

10 0.15 2.0x1.25x1.0
16 0.47 3.2x1.6x1.0
16 1 3.2x2.5x1.4
25 0.047 2.0x1.25x1.0
25 0.68 3.2x2.5x1.8
35 0.022 2.0x1.25x0.8
50 0.1 3.2x2.5x1.8

E-Cap Miniaturization

proceeds

In the voltage range of 50V and 63V
RUBYCON improves the performance of
the 105°C-THT-series ZLJ, which was deve-
loped for specific high ripple currents.
So in the new versions not only a higher
capacitance at same case size is provided,
but also an even higher ripple current
capability. In following table we show you

a comparison:

Guaranteed
Lifetime

Impedance
(hrs)

ZL)-Series
Voltage (V)
Capacitance
Ripple-
current
(mA@105°C,
100kHz)
max@20°C,
100kHz)

old 50 220 10x16 1650 0.053 10000
new 50 330 10x16 2100 0.052 10000
old 50 680 12.5x25 2800 0.025 10000
new 50 1000 12.5x25 3000 0.022 10000
od 63 82 8x11.5 720 0.18 8000
new 63 100 8x11.5 1000 0.13 8000
old 63 820 16x25 2890 0.025 10000
new 63 1000 16x25 3200 0.02 10000

Ultra miniaturized
105°C Snap-in E-Cap

RUBYCON expands their MXK-series by a
version with even higher capacitance and
ripple current capability per case size. As
follows we introduce a small selection of

those caps to you:

Guaranteed
Lifetime

(mA@105°C,
(hrs)

120Hz)

(]
= (o]
S e
= ]
[ =
oo I
S | g
o ]
> (9]

Ripple-
current

old 400 180 22x30 1190 3000
new 400 220 22x30 1260 3000
old 400 270 30x25 1370 3000
new 400 330 30x25 1390 3000
old 450 330 22x55 1880 3000

new 450 390 @ 22x55 1980 3000

135°C low ESR

Automotive E-Caps

The 135°C-series HGX (THT) and HGV (SMD)
were expanded by rated voltages of 50V
and 70V. In addition to an extremely high
ripple current capability those caps also pro-
vide specific high capacitance values per
case size. They were specially designed for
automotive applications.

* Temperature range: -40°C ~ 135°C

* Voltage range: 25V ~ 70V
+ Capacitance range: 240pF ~ 6800uF

- Lifetime: 3000h

Here a small selection of the 70V-version:

(mA@125°C,
100kHz)
max@20°C,
100kHz)

(mA@135°C,
ESR

100kHz)
Ripple-

[}
%}
=
©
=
%}
©
Q
o
v

Case Size
DxL (mm)
Ripple-
current
current
(Ohm

360 12.5x20 1300 1940 0.099
750 18x20 1840 2750 0.058
1300 18x30 2760 4120 0.034



SMD E-Cap with
450V Rated Voltage

RUBYCON expands their already well known
105°C series SGV with a voltage range of
160V ~ 450V. At the same time it is a further
development of the since some time avai-
lable 400V-version. At 400V with dimensi-
ons 18x21.5 there are 47pF realized now
instead of 33pF. The guaranteed lifetime is
5000hrs. Some further examples:

o
= s}
b c
= <
' 4
o o
© 15}
= Q
o ©
> (9]

Case Size
DxL (mm)

22 12.5x13.5 190

16x16.5

New 125°C THT
E-Cap »RXF«

With the new series RXF RUBYCON offers a
high-temperature E-Cap, which is a budget
alternative with high a ripple current capa-
bility and high capacitances in compact di-
mensions, and thus a nice middle course
between specifications and price. This capa-
citor is best suitable for automotive and
LED-lighting applications.

* Temperature range: -40°C ~ 135°C

* Voltage range: 25V ~ 70V

+ Capacitance range: 240pF ~ 6800|JF
* Lifetime: 3000hrs

In following table we show you a
selection out of the datasheet:

Guaranteed
Lifetime

Impedance
(hrs)

Capacitance
DxL (mm)
(mA@125°C,
100kHz)

Case Size
current

Ripple-

1500 12.5x25 2280 0.030 3000

63 1100 16x30 2940 0.037 3000

3,500 different RUBYCON Capacitors
in the Sample Shop!

CO-EXHIBITOR SPECIAL

P01

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

Check out our
Sample Shop:
www.codico.com/shop

&

Both the very latest RUBYCON capacitor products, as well as those already
established on the market, which play a key role nowadays in a huge range
of applications, are immediately available at CODICO's Sample Shop.

ustomers and anyone else with a particular
Cinterest can access to a really extensive ran-
ge of electrolytic capacitor products in a wide va-
riety of different design formats, polymer-hybrid
and polymer-multilayer capacitors. There are mo-
re than 3,500 RUBYCON articles free of charge in
CODICO's Sample Shop. This means that custo-
mers can count on support from CODICO right
at the start of a project, rapidly and without any
complications. One particular feature is the prac-
tical overview of the CODICO product range, with
the focus on actual practice. There are only a few
steps needed to get to the RUBYCON capacitor
you really want. A considerable number of selec-
table filters make it easier to look for the right
product for your needs. The highly practical or-
dering process and the prioritised order proces-
sing guarantee that the sample reaches the cus-
tomer rapidly. «Our aim is to be there for the cus-
tomer right at the start of a project cycle, with
advice, samples, and technical know-how. Our

Sample Shop provides support in getting a good

overview of the range rapidly, as well as putting
in an order for a sample at any time and without
any complications«, says Sven Krumpel, CEO
CODICO GmbH, commenting on the great range
available. The Shop is even more impressive with
the added advantage of free dispatch, its user-
friendliness, and its modern design. Thanks to
the close co-operation with the manufacturers,
a rich and extensive selection of electronic com-
ponents is on offer. In addition, in the Online
Shop, with every component there is also a direct
contact to the Product Manager responsible, so
that expert advice can also be provided along
with the selection of the sample.

The 3,500 Rubycon products and the items are all

waiting for you in the CODICO Sample Shop at:

www.codico.com/shop

N Miriam Kaitan-Aichberger, +43 1 86305 129
miriam.kaitan-aichberger@codico.com
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From vision to reality

NEC/TOKIN

SMART HOME

If you're looking for suitable relays for your application, don't look
any further. CODICO offers a comprehensive range of relays by
GOODSKY, SANYOU and NEC-TOKIN, including technical consulting
during the design-in phase to help you determine the ideal

component for your application.

he smart heating adapts to the occupants'
Tneeds, the lighting control guarantees a com-
fortable atmosphere, and the photovoltaic sy-
stem on the roof supplies electricity to the smart
grid. All this is possible in a smart home. This
term is used to describe a multitude of soluti-
ons for connecting and controlling home in-
stallations, home appliances, and consumer
electronics.

The residents of a smart home benefit from a
more efficient energy use, greater comfort, and
thus a higher quality of life. One of the greatest
potentials of a smart home lies in heating control,
since heating greatly contributes to improve the

32 | 2016:2

living comfort - while reducing energy consump-
tion and heating costs.

In the beginnings of building management, at-
tention was focused mainly on large public buil-
dings and office buildings, factories, and shops.
As a result of the boom in information technolo-
gy, embedded control and smartphones, the pos-
sibility of controlling systems via app, and the de-
sire for greater comfort and safety coupled with
the need to save energy, this topic has recently
entered the segment of family houses and flats.

For a simple flat or a normal house to become a
smart home, the individual components such as

heating, lighting, shadowing or air conditioning
need to be fitted with sensors and actuators. By
integrating sensors and software, these devices
become intelligent and capable of reacting to en-
vironmental changes such as temperature, and
acting through actuators. Networking these indi-
vidual elements allows them to communicate
with each other. Apart from the design of attrac-
tive user interfaces and the entire range of com-
munication technology and sensor control issues,
an essential part of the smart solution lies in the
switching of the respective load in the actuators.
The key components include first and foremost
modern power and signal relays that need to be
properly dimensioned.

The following will look at the questions that a de-
veloper must deal with when selecting the ap-
propriate relay. It will also present two special ap-
plications that demonstrate the benefits when
choosing the right relay.



THE RIGHT RELAY

First of all, one must establish the loads that
need to be switched and the required operating
life. Especially in building management, loads are
usually not resistive. In many cases, the actuators
are inductive consumers such as motors, pumps,
or valves. They include, for instance, roller blinds,
and gate drives, fan motors, as well as pumps
and valves in heating and watering systems. On
the other side are capacitive loads, such as most
types of interior and exterior lighting systems.
What all these types of load have in common is
that the inrush currents can be a multiple of the
nominal current indicated in the datasheet, and
harsher turn-off conditions may prevail in prac-
tice than those for the indicated resistive swit-
ching powers.

As arule, the operating life of a relay will depend
on the type and power of the load to be switched,
the switching frequency, and the ambient tem-
perature.

In general, datasheets will only contain informa-
tion about the nominal values of the relays and
the predefined environmental conditions. In
most cases, only ohmic loads or information on
the operating life under low ambient temperatu-
res will be shown. Moreover, there is usually no
information on the impact of switching frequen-
cy or switching ratio which corresponds to the
actual practice. In some cases, all tested load
cases are listed, yet without specifying the respec-
tive expected operating life.

In the case of relays with monostable coil sy-
stems, one must also consider that the NC (nor-
mally closed) contact with its design-specific low
contact pressure is weaker than the NO (normal-
ly open) contact and therefore has a lower ope-
rating life under the same switching current. In
order to achieve the same operating life as with
the NO contact, some manufacturers opt to spe-
cify the NC contact for a lower current.

The material chosen for the contact has a very
decisive impact on the operating life of the relay.
In the past, AgCdO was considered the universal
material for contacts, but following the RoHS Di-
rective, the choice is now mostly between AgNi
or AgSnO. The AgSnO contact is recommended
when switch-on peaks are expected, while AgNi

is the more appropriate choice for also lower le-

vel loads. AgSnO-Indium contacts and systems
with a Tungsten pre-make contact show a parti-
cularly high welding resistance. In the case of
small switching currents and signal loads, the
most important issue is the resistance across con-
tacts. For this reason, signal relays usually feature
gold-plated bifurcated contacts. These are used,
for instance, in smart homes to switch video si-
gnals such as those in intercom systems with ca-
meras and monitors.

At this point, one should also mention that the
loads tested in accordance with the international
norms and standards do not reflect the respec-
tive actual practice. For instance, switching rarely
takes place at regular intervals or under constant
temperatures.

One can draw the conclusion that the nominal
values indicated in the datasheet on currents
and voltages, ambient temperature, and load ty-
pe, as well as the information provided on ope-
rating life do provide support in the choice of
components, though the user's exact load case
is usually not represented. It is often advisable
to send a query to the manufacturer to obtain
information about the expected operating life on
the basis of the manufacturer's tested loads ob-
tained at independent labs. When doing so, it is
important to have the most precise information
possible about the actual loads and temperatu-
res. In some cases, the only option is to test the
exact load, especially when operating at the li-

mits of the chosen component.

In addition, there are certain measures that can
increase operating life, such as lowering the coil
voltage to the holding voltage in monostable sy-
stems after relay operation. This will help reduce
the coil's self-heating. Contact protection circuits
support arc surpression when switching off. Sin-
ce today printed circuit boards are very rarely
washed after component placement, preference
must be given to fluxtight relays, since their elec-
trical operating life is usually longer because the

relay can »breathex.

When switching the rotation direction of motors,
the relay often only conducts the current while
a semiconductor is responsible for switching
the load. This type of switching allows for a signi-
ficant reduction in the number of components
and, under certain circumstances, also the use of
automotive relays or smaller SMD signal relays.
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The second aspect relates to the choice of the
right relay drive. Here, the user must choose bet-
ween monostable and bistable systems. Bistable
systems are more complex as regards the relay
structure and their control, making them more
expensive. In addition, they present the disad-
vantage of not having a clear default position.
Their great benefit lies in the low power con-
sumption, since power is required only for the
switching process, but not for holding. Moreover,
the contact pressures for maker and breaker con-
tact are similar - thus improving electrical opera-
ting life as well as shock and vibration resistance.
In addition, the coil's self heating almost disap-
pears, since the coil must only be activated for a

very short time.

Another criterion is coil sensitivity. The lower the
coil power, the less heat is generated. This can
be of significance in temperature-critical applica-
tions, especially when the relays are densely pak-
ked or arranged in small casings. Choosing the
correct coil system will help avoid causing ther-
mal damage to the coil. With a maximum tem-
perature specification of 155°C, class F coil sys-
tems allow more reserves in case of high am-

bient temperature.

Finally, one must also consider the mechanical
dimensions, the environmental parameters (am-
bient temperature, vibration and shock resi-
stance) as well as other safety-related criteria.
These include insulation, the creep age and clea-
rance distances required for the application, and
safety approvals. The use of modern plastics al-
lows for even greater miniaturisation in this field.
The following table provides an overview of the
most common designs for applications in smart
homes available with our partners GOODSKY,
SANYOU and NEC- TOKIN, and their typical appli-

cation scenarios.

TRENDS

Today the implementation of a smart

home is unthinkable without relays.

The growing importance of energy saving (hea-
ting, AC, photovoltaics, etc.) and the desire to en-
joy greater comfort while saving energy, will ine-
vitably lead to growth in the relay sector. The
trend is moving toward higher power densities
and smaller designs, driven by a greater function
density, the typical loads, and the demand for

miniaturisation.
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For relays, this development
translates into:
* Great growth potential
*Requirement to cope with high
inrush currents
*High performance for non-resistive loads
* High coil sensitivity (lower power)
and bistable coil systems
*Smaller size (surface and height)
*Higher ambient temperatures
+Small designs and processability - SMD
*Requirement for high short-circuit
resistance
+Safety-related aspects: Stronger
insulation and glow-wire testing
* Environmental aspects: Halogen-free

APPLICATION EXAMPLES

Application in the heating sector using the ex-
ample of the simulation for the switching of a
high-efficiency pump with a synthetic load:
The objective was to find a next-generation solu-
tion so as to deliver a smaller component design

in the future.

The following load was simulated with capaciti-
ve inrush characteristics:

Inrush 45A (250VDC/47pF) with a switching fre-
quency of 2.5sec (on) and 2.5sec (off) at an am-
bient temperature of 25°C. The objective was to
reach 25,000 switching cycles.

The design used today was compared with 2 re-
lays that require 35% less footprint, 10% lower
coil power, and can cope with a 25% higher no-
minal current.

Moreover, the new designs can be used in am-
bient temperatures of up to 105°C. The result of
this test showed hardly any signs of wear and te-
ar at the contact, nor any welding, while the con-
tacts of the previously used relays presented
signs of welding.

The following two images show the enormous
reduction in space obtained with the new soluti-
on, especially when several relays are used on
the PCB. The pin-identical relays GQ and SJ of
GOODSKY and SANYOU respectively offer a signi-
ficantly improved alternative to the solutions
commonly used today.

Image 3a: lllustration of the switch-on surge
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Image 3b: Wiring of the test design

Image 7: Example of a control board
using a double layout

RELAY

SELECTION

SERIES SIGNAL RELAYS

up to 2A
Highlights SMD and THT

minimal height of 5.3mm

low profile 10.5mm
IEC 60335-1 version
optional

5.5mm clearance
5.0mm creepage

small size for high density
PCB mounting

IEC 60335-1 version

optional optional

SRC: 5.5mm clearance,
8.0mm creepage

GQ: TV-5 approved

IEC 60335-1 version

5.5mm clearance
8.0mm creepage

10A standard,
5A version optional

IEC 60335-1 version
optional

SRD(I)/SRD(I)-L

SRD(I)-L to 20A

low profile

ISRDI/SRDI-L: IEC 60335-1
as standard

Agency approvals UL&C-UL, VDE UL&C-UL, VDE UL&C-UL, VDE UL&C-UL, VDE UL&C-UL, VDE
Contact form 1C0/2C0O 1NO/1CO TNO 1NO 1NO/1CO TNO/1INC/1CO
. . SRB: up to 5A . . 5 NO: 10A/ NC: 7A
up to 2A NO: 8A/ CO: 5A SRC: up to 10A 5A & 10A versions NO: 10A/ NC: 5A SRD(I)-L: 12A (NO)
Contact material Ag gold plated ﬁg’s“r:'cf‘g"“ goldplated, o\ AgSnO AgNi, AgSnO AgNi, AgSnO AgNi, AgSnO
; 3 to 24VDC
Coil voltage Monostable & latching 3 to 48VDC 5 to 24VDC 5 to 24VDC 5 to 48VDC 5 to 60VDC
Coil power 100 to 360mW 200mwW 200mW/360mwW 200mW/450mwW 200mW/400mW/450mW 360mwW
Dielectric strenght SRD: 1.500
e e up to 1.500VAC 4.000VAC 4.000VAC 4.000VAC 4.000VAC SRDI: 2.500VAC
Ambient temperature +85°C +85°C SRB: +85°C / SRC: +105°C +105°C +105°C +105°C
Type of sealing RTII, RTIII RTIII RTII, RTII RTII, RTIII RTII, RTII RTII, RTIII
Terminal type THT, SMD THT THT THT THT THT
pcs, sMD pcs pcs pcs pce pcs
: : 20.5x7.2x15.1
20.0x10.0x10.5mm (SRC: 16,6)mm 18.4x10.2x15.5mm 20.6x10.2x15.5mm 19.6x15.4x15.5mm

fire detectors, radio trans-
mitters, image transmisson
in camera systems

Typical applications

blinds- & shutterdrives,
actuators in flush-mounted
box, ventilation control

blinds- & shutterdrives

heating pumps,
valves control

blinds- & shutterdrives

garage door drives,
dimmer switch,
watering systems
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P.C.B Layout
(bottom view)

Wiring Diagram
(bottom view)

Image 4: Contact after test, new design

Image 5: Welded contact, design used today
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LIGHT CONTROL

By using an innovative contact system,

this solution is capable of coping with

high switch-on peaks.

It combines a Tungsten pre-make contact with a
main contact made of AgSnO. Seen from the out-
side, this system represents a relay with a nor-
mally closed (NO) contact. The special structure
inside the relay ensures that the Tungsten con-
tact closes before the main contact, thus absor-
bing the switch-on peak. Tungsten possesses a
very high melting point of 3,422°C, thus preven-

ting a welding of the contact.

Shortly afterwards, the AgSnO closes the contact
and ensures a low contact resistance, which com-
pensates for the disadvantage of Tungsten's high

specific resistance.

The demand for such switching performance is
given in the areas of light control technology,
building automation (e.g. in bus systems or mo-
vement sensors), energy management, and
motor controls, just to name a few application
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Image 8

With its compact dimensions of only 29.0x2.6x
15.7mm, the EML by GOODSKY offers advan-
tages for compact designs, e.g. for actuators in-
stalled in flush-mounted boxes.

By optimizing the contact system - in addition to
the previous loads for fluorescent lamps, low-vol-
tage halogen lamps with inductive transformers,
and high-voltage halogen lamps - it is now possi-
ble to also switch those synthetic loads used in
the simulation of 400W LED lamps for the retro-
fitting of filament lamps, which simulates surges
of 235A and an energy of 24.5A%s. With UL it was
possible to achieve a listing for a output of
3,000W/230VAC Tungsten load at 40°C for 50,000
switching cycles.

N Michael Blaha, +43 1 86305 105

possibilties. michael biaha@codico.com
SRG SF SM EML SFK SLA/SLC LATCHING RELAYS
17A/105°C low profile of 11.0mm 1and 2 polig / up to 105°C W pre-make contact ;:; Zﬁrgﬁmw'th Contect many housings options up to 200A
g . . ; - y tungsten load: 8.0mm clearance »H« version with contact bistable coilsystem with
TV-8 approved sensitive coil 200mwW in acc. with IEC 60335-1 3.000VA/230VAC 8.0mm creepage gap > 1.5mm R O 7 S
clearance of 5.5mm 235A peak & 24.5A%s for IEC 60335-1 version IEC 60335-1 version IEC 602055-31 UC3

in acc. with IEC 60335-1

TVS rating for high inrush

creepage of 8.0mm 400W LED retrofit lamps optional optional versions
UL&C-UL, VDE UL&C-UL, TUV UL&C-UL, VDE UL&C-UL UL&C-UL, VDE UL&C-UL, VDE UL&C-UL, VDE
TNO/1NC/1CO 1NO TNO/1INC/1CO TNO 1NO TNO/1NC/1CO INO/INC/1CO
NO: 17A/NC: 10A 16A ] gg:: i V1eA 16A 25A 30A/15A/20A & 10A 60 to 200A
AgNi, AgSnO AgSnO AgNi, AgSnO W pre-make & AgSnO AgSnO AgSnO silver alloy
5 to 48VDC 5 to 48VDC 5to 110VDC 3 to 60VDC 5 to 24VDC 5to 110VDC 5 to 48VDC / latching
360mwW 200mwW 400mwW 400mwW 900mW/H: 1.400mW 900mW/H: 1.1W/S: 1.6W 1 to 30W
2.500VAC 1.500VAC 5.000VAC 5.000VAC 4.500VAC 1.500/4.000VAC optional 4.000VAC
+105°C +85°C +85°C +85°C +85°C +105°C +85°C
RTII, RTII RTII, RTII RTII, RTII RTII, RTII RTII open, RTII, RTHI RTI
THT THT/QC THT THT THT/QC THT/QC THT/QC
PCB PCB PCB PCB PCB PCB PCB
21.0x16.0x21.6mm 22.2x16.2x11.0mm 29.0x12.7x15.7mm 29.0x12.6x15.7mm 30.1.x15.7x23.3mm SLA: 31.5x27.4x19.8mm

garage door drives,
dimmer switch,
watering systems

actuators in flush-mounted | 8arage door drives,

box, light controls

heating pump,
remote switch

light actuators: halogen
lamps, fluorescent tubes,
LED retrofit lamps

PV systems,
compressor and
motor loads

PV systems,
compressor and
motor loads

electricity meters,
chargers, charging cables
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AUTHOR: Victor Hou, Product Marketing Director
of THINKING Electronic Industrial Company

-OR E-V

The increasing awareness on use
of renewable energy leads to the
prosperous development of
e-vehicles, and this is a revolution
in automotive industry. Compared
with conventional automobile,
major difference is power train.

n other words, the combustion engine is re-

placed by an electric motor and on-board-char-
ger/converter. A rechargeable battery becomes
the energy source and the electricity charging
station takes over the role of gasoline station.
Just like for all the other electronics, common
threats, including over heat, over voltage, and

over current, will occur in daily operation.

This might reduce the reliability of e-vehicles
which is not acceptable in case of automotive
standards. Because of that, robust design for
protecting the motor, board charger/converter,
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Figure 1: Power train and related protective components of the e-vehicle
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Figure 2: NTC sensor designed for temperature detection on

the stator of a motor, and its conceptual installation location.

rechargeable battery pack, and even charging
station is a must for the e-vehicle industry. A brief

idea about this system is illustrated in figure 1.

Different mechanism of power train also faces
similar problems. Over heat shortens life of an
electric motor, and that is just like what it does
on engines. For sensors used to detect tempera-
tures inside the motor, not only high working
temperature but also quick response is the basic
requirement. More than that, this sensor is in-
stalled inside the motor and the device is fully
loaded by electricity. Therefore, the higher the
dielectric withstand voltage is, the better protec-
tive level it gives. At the same time, the space in-
side the motor is more limited compared to a

combustion engine.

Thanks to the state of art design of NTC thermi-
stors, advanced packing material and robust as-
sembly technique enable sensors to detect tem-
perature in the motor’s stator. That means 250°C
working environment, 1.5 seconds response
time, 2500V (1 minute) dielectric withstand capa-
bility and tiny size (2 or 4mm in diameter) for the
sensor (figure 2).

The bridge among the energy source (battery
pack), fuel (electricity charged from outside, as
well as the electricity generated by the generator
in the vehicle) and the power source (motor) is
the on-board charger (as known as »OBC«). Like

Fig 3: Screw-on sensor for heat sink
temperature detection

Figure 5: Miniature NTC sensor and conceptual installation in
cylinder battery pack

all the other electrical power converting equip-
ment, energy loss due to high frequency swit-
ching circuit brings the increase of temperature,
and that drives engineers to consider about tem-

perature sensing and cooling designs.

Physical contact to the heat sink (so-called
»Screw-onk) is one of best installation designs for
temperature sensors. Regulation on power out-
put/input could be coordinated with temperatu-
re measurement inputs from this sensor and
cooling duct. Examples are shown in figure 3 and

figure 4.

Meanwhile, since over heat might be occurred
while the battery cell is charging/discharging, a
similar idea on temperature detection inside the
battery pack is applicable. The only difference
lies on the temperature sensor designed for di-
rect contact to the battery cell. Please refer to Fig.
5 for the most adopted NTC sensor in battery
packs, and its simple structure and tiny size is

suitable to fit into space among the cells.

Another threat of OBC is over voltage. It might
be caused by the surge from the power grid
when it is charging, or transients generated by
electrical-magnetic interaction in the system.
Such threat might temporarily shut down the
OBC, or even damages the whole power train.
A protection circuit is the most adapted solution

for such a threat. Metal oxide varistors are widely

Fig 4: Hole fit-in sensor for cooling duct
temperature detection
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Figure 6: Over voltage protection concept by a varistor

adapted in this design. Figure 6 is a common dia-

gram for this protection.

Now it comes to the charging station. It is not
part of the mobility, but it is the infrastructure
for e-vehicle. Since its major function is conver-
ting the electricity from power grid to the e-vehi-
cle it is basically a »huge charger.« It faces over
voltage threat as well. All the design ideas on
over voltage protection used for OBC (figure 5)
are applicable. Most interconnections inside the
e-vehicle are robustly fixed. However, this inter-
connection mechanism is plugged in and remo-
ved several times. The risks for poor connection
causing electricity leakage (even electricity shock)
is high. Detection of abnormal temperature rise
is the design trend as well as some national re-
gulation. Both NTC thermistor (refer to figure 5)
and Pt element are common solutions for tem-
perature sensing inside the charging plug becau-
se offer compact size to fit in. An example of char-
ging plug is illustrated in figure 7.

Fig. 7: Charging plug, where the temperature sensor could be

installed alone with the interconnection area to detect the
abnormal temperature rise when charging.

As mentioned above, protective components
play an important role in e-vehicle applications,
although it is usually underestimated. THINKING
Electronic Industrial Co., Ltd, a trusted manufac-
turer who is qualified for automotive standard/
system (including AEQ, IMDS, TS-16949, and etc.)
and endeavors in developing reliable product,
will help your product design for e-vehicle appli-
cations.
[ P04
W Srecko Drazic, +43 1 86305 104

srecko.drazic@codico.com
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Author: Eugen Léwen, Application Management Sales Components at ISABELLENHUTTE

DING

Using datasheets correctly to

choose resistors

What needs to be borne in mind when it comes to choosing a resistor for a
particular application? More than you might think. To make a choice on the
basis of a product datasheet, developers need a fair amount of background
information, and they have to calculate some values themselves. An exam-
ple from actual practice will show how to use a datasheet properly.

Which resistor is best suited for measuring
current? A quick look at the datasheet alo-

ne isn't enough, because there are a great many
factors which exert an influence on precision,
temperature characteristic, and long-term stabi-
lity. ISABELLENHUTTE provides some guidance
here with regard to the basic calculation and ra-

ting of the components.

When it comes to measuring the current by me-
ans of a resistor, consideration has to be given
in particular to the parameters of spatial requi-
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rement, operational temperature, power loss,
temperature behavior, tolerance, and the manu-
facturing technology. The datasheet will provide
important information with regard to the opti-
mum design in the particular application. The
structure, the material used, and the general con-
cept of the layout, however, could lead to diffe-
ring results in application. Based on calculations
and background information, developers can
better understand the specifics of the individual
parameters and their interaction, and use them
in their design.

N [H

oy \

ISABELLENHUTTE

While it is true that a datasheet cannot replace
technical consultation, it can provide valuable
help choosing the right component.

Basic principles

of current measurement

With regard to current measurement by way of
aresistor, Ohm'’s Law is applied to define the vol-
tage drop as a direct measurement of the cur-
rent. This is entirely uncritical with resistance va-
lues above 1Q and currents of a few 100mA. But
the situation is completely different when cur-
rents in the range above 10A and up to 20A. Be-
cause in this case, in general, the power loss in-
curred in the resistor, P =12 x R, can no longer be
disregarded. Every developer will try to limit the
power loss by way of lower resistance values.
But at the same time the measurement voltage




is getting lower, the resistance value is often li-
mited by the resolution and the performance of

the measuring electronics.

In general, for the voltage drop measured at the
resistor the formula of U = R x | applies. However,
if the influences of the component, the material,

and the structure are added in, we then have:

U=RxIxUg+Ujpg *+ Ujexe

Where
Uth
Uing = Induced voltage

= Thermo-electric voltage

Ujext = Voltage drop at the leads

The fault voltages which are not caused by a cur-

rent flow can seriously distort the measurement

result. Accordingly, their influence should be mi-
nimized by choosing suitable components and
a carefully matched layout.

Interfering influences

Aresistor value never stands alone, but is always
dependent on parameters such as temperature,
time, voltage, frequency, and others. Table 1
shows the influence of material, design, and the
manufacturing process on the measurement si-
gnal from the resistor. Thanks to the use of opti-
mized amplifier circuits, nowadays it is possible

to work with a very low measurement signal.

It follows from this that a low-Ohmic resistance
value is sufficient, which at the same current
leads to a perceptibly lower power loss, and the-
refore also less heating of the component.

As well as the influence of offset, temperature
coefficient (TC) and noise from operation ampli-
fiers, the resistance values can be lowered in the
range, so that the power loss P = I x R, which
occurs when measuring with a resistor at high

currents, reduces significantly.

TABLE 1
PROPERTIES/

REQUIREMENTS MATERIAL m PROCESS
Lower TC XXX X X

High long-term stability XXX X XX

Low thermo-electric voltage ~ xxx

Low inductivity X XXX

High precision XXX
High loadability X XXX

Low thermal resistance XXX X
Four-wire version XXX

Low total resistance XXX X
High level of safety XX X X
Low price X XX XXX

xxx = High influence, xx = Medium influence,
x = Minor influence, but still to be taken into account

An example from actual practice
Taking a practical example, as may occure in the
automotive sector and in industrial drive techno-
logy, it can be demonstrated which influencing
parameters are relevant when it comes to choo-
sing a suitable resistor. In this example, the con-
siderations are:

+ A current of 17A is to be measured

with high precision
+ A measurement signal of 170mV is required
* The component is intended to be used

as an SMD resistor
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The requirement of measuring a current of 17A
and obtaining a measurement signal of 170mV
results by calculation in a resistance value of
10mQ:

R=U/1=0.170V/17A=0.010 Q

From this the power loss can now be determined:

P =12 x R gives a power loss of 2.89W.

Optimum component size

In order to choose the correct component size,
it is important to know the maximum operating
temperature in the application. The datasheets
from ISABELLENHUTTE relate in this context to
the contact point temperature of the resistor.
This is easy to check; infrared images will also
show here the temperature difference between
hotspot and contact point. ISABELLENHUTTE ma-
kes reference in the datasheet to the parameter
of »Internal Heat Resistance« (abbreviated as
Rthi), which describes the thermal conductivity
of the component design. With the help of this
parameter, the temperature increase in the com-

ponent can be calculated.

With the assumed value P = 2.89W, the VMS resi-
stor from the VMXx resistor series from ISABEL-
LENHUTTE is accordingly the choice to be made,
with a power rating of 3W. With the VMS, a tem-
perature rise is derived of 2.89Wx25K/W = 72K.
According to the datasheet, the VMS achieves the
power of 2.89W, even with a contact point tem-
perature of 98°C, which is plainly above the pos-
sible operational temperature of competitor pro-
ducts. As far as the component size in relation
to the power loss is concerned, ISABELLENHUTTE
is the technology market leader. Above all, howe-
ver, in the industrial sector the considerations
are usually of a temperature at 70°C. The calcu-
lated increase by 72K would lead to a heating of
the component to only 142°C. With a maximum
permitted temperature of 170°C, for which all
ISABELLENHUTTE components are specified,

there is still plenty of room upwards to play with.

Raising the temperature

Besides the standard value of P70°C, the data-
sheets from ISABELLENHUTTE also show the
temperature at which the component can still
achieve its specific power. With the VMS, for ex-
ample, this is 3W at P95°C. These considerations
are relevant in particular to applications in the au-
tomotive sector, where higher temperatures are

2016:2 | 39



IMPULSE | PASSIVE COMPONENTS

Change of Resistance [%]
1

0.75 Long-Term Stability
of MANGANIN®
0.5 Typical curve
progression at
0.25 140°C
e
-0.25
-0.5
-0.75
-1
0 1000 2000 3000 4000 5000
Time [h]

Figure 1: Resistance change with time, with a real SMD resistor which is operated at 140°C

the issue. In the case described, a smaller size
could also be used. In this case, once again, the
value of the power loss P70°C is to be considerd;
with the VMP (2010) this is indicated as 3W. The
size 2010 is therefore suitable without any pro-
blem, even if, with a calculated power loss of
2.89W the VMP, with its 2W, does not immedia-
tely catch the eye. Customers must be aware of
the maximum operating temperature of their
application: By means of the power derating cur-
ve in the datasheet, the maximum temperature
of the component can be defined at the certain

power.

In principle, for higher currents, a reduction in
the resistance value is to be recommended. This
makes it possible, under certain circumstances,
for the use of a smaller and more favorable size,
and, due to the lower power loss, less heat would

be emitted into the system.

The layout is the decider

The temperature coefficient is determined by the
resistor material used. Resistors can indeed be
manufactured with very high reproducibility. Ho-
wever, because the measurement over the lay-
out of a »two-terminal resistor« also has a certain
influence, this distorts the temperature coeffi-
cient. The usual practice in datasheets of indica-
ting the TC of the resistor material used, is, ac-
cording to Eugen Lowen, of little significance: »/n
our data-sheets we always refer to the TC in the
soldered-in state. With our example VMS compo-
nent, we can take as a basis a very good TC of <20

ppm/K for the measurement, if the customer
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sticks to the layout proposal. The competitors can

in comparison achive significantly higher values.«

Figure 2 shows what a suitable layout could look
like in order to optimize the TC value. For the cal-
culations on the basis of the datasheet, it is deci-
sive for the customer to use the layout specified.
Only in this way can the maximum tolerance
within the measurement circuit be checked. The
temperature behavior of the component also
has an influence on this maximum tolerance.
Only if the user holds to the specifications can

the very good TC of <20ppm/K be achieved.

The layout too has a major part to play in the in-
ductivity of the component, which is likewise
shown in the datasheet. In order to keep this as
low as possible, developers should follow the lay-
out from Figure 2, in other words run the two
conductor paths together on the board as close
to each other as possible in order not to form a
loop. This is an optimized layout for the lowest pos-
sible inductivity, and a low temperature coefficient.

High stability

A further important detail in the datasheet is the
long-term stability, which is indicated as a functi-
on of the operating temperature. In this situation,
the principle applies that the lower the tempera-
ture, the less the drift of the resistance value. The
values in the datasheet show the contact point
temperature; the hotspot temperature caused

by the power loss is perceptibly higher.

Figure 1 shows the resistance change in percent
of a real SMD resistor when the component has
been operated for over 5000 hours at 140°C. The
low drift of some -0.2% is caused by the change
of metallographic structure in the resistor mate-
rial, and shows that the initial draft will remain
low over the lifetime of the component.

Because the drifts depend very heavily on the le-
vel of the temperature, this effect is almost no
longer present at 100°C. With the example des-
cribed at the beginning, however, with regard to
the long-term stability, it must be weighed up, in
connection with the overall tolerance, as to which
resistor is to be chosen: With the VMS, which he-
ats up less with the same power value, the long-
term stability is better than with the VMP, which
gets hotter. »In the final analysis we often have to
reach a compromise, together with the customer,
with which the size stands in relationship to the suit-
able resistance, the heating, the maximum toleran-
ce, and the price resulting from this«, says Eugen
Lowen, and adds: »Because all the parameters in-
teract, the customer has to decide which conditions
are most important to him. And that's how the right
component is determined in the end.«
For more information, please contact:
[ P05 |
" Srecko Drazic, +43 1 86305 104
srecko.drazic@codico.com

Figure 2: A suitable layout for optimizing the TC value of a measuring resistor.



POW
DLC

Thanks to their special features, double-layer
capacitors are ideally suited for situations

and applications in which a high energy or stora-
ge capacity must be provided, such as:

* Smart Metering

+ UPS and emergency power supply

+ Electrical braking systems

+ Actuation systems for electromagnetic valves
+ Power supply for fork-lifts, stacker and cranes
+ Energy harvesting and support for solar-

operated end-consumers

In this situation, the capacitors
undertake functions such as
« Buffering the energy supply in
case of mains fluctuations
+ Bridging of mains failures and outages
+ Support for batteries or power supplies
thanks to high pulse power
+ Absorption of surplus energy
* Increasing reliability

In comparison with rechargeable
batteries, double-layer capacitors
provide advantages such as:
+ High power and energy densitiy
* Long lifetime
* More than 100,000 charging
and discharging cycles
* Rapid charging and discharging
* No chemical reaction
+ Very safe, no risk of explosion or ignition
+ Environment-friendly, no heavy metals

* Maintenance-free

RSTO

EDLCs are charged and discharged by the physi-
cal reaction of the adsorption and desorption of
ions. Thanks to the use of specific materials by
the various different manufacturers, different
properties and features are achieved, such as,
for example, a particularly long lifetime, a wide
operating temperature range, or an even higher
energy density and therefore more compact
designs and even better storage capability.
Special series with a particularly low ESR are also
available.

CODICO can provide both, the »coin« types as
well as the cylindrical wound formats. For maxi-
mum design flexibility, our manufacturers offer
SMD versions as well as types with THT (horizon-
tal and vertical), snap-in and screw terminals

10,000

Power density (W/kg)
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SPECIFICATIONS

* Voltage Range 2.1V ~ 12V
+ Capacitance Range 0.01F ~ 3,000F
* Temperature Range of

up to -40°C/+85°C

(including axial). For systems which require a hig-
her rated voltage, ready-made modules are also
provided, consisting of several capacitors, with
which the »voltage balancing« is already integra-
ted. This means that these components can be
used without further circuitry having to be taken
into account.
[ P06 |
% Roland Trimmel, +43 1 86305 144
roland.trimmel@codico.com

Nec/Tokin | Panasonic | « Rubycon

1 10

Energy density (Wh/kg)
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Oszillator for your new solution

s we already informed in last Impulse, KDS
Aexpanded their product lineup to MEMS os-
cillator from strategic partnership agreement
with SiTime Corporation. With this MEMS oscilla-
tor and own crystal product line up, now KDS can
cover a much wider range of your timing device
demand. Today, it is a fact that below specificati-
on for MEMS oscillator has strength against cry-
stal oscillator.

+ Smaller Sizing

» Tighter Frequency Stability
+ Wider Frequency Range

* Better Aging

Moreover let us introduce some KDS MEMS
oscillators that have advantages against crystal

oscillators:
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DAISHINKU CORP.

MO1532/MO1533

Lower current consumption (max 1.4pA) compa-
res to usual 32.768kHz crystal oscillator (max
SHA~15pA).

MO1566/MO1568

Tighter stability (t5ppm) compares to usual
32.768kHz crystal oscillator (+35ppm~50ppm).
MO1568 has auto-calibration function.

MO8021

Lower current consumption (max 270pA) com-
pares to usual MHz crystal oscillator (max around
5mA).

MO8208/M08209
Tighter stability (+10ppm) with same phase jitter
level (max 1ps in 12kHz~20MHz) compares to

Features

MO1532/M01533

1.5%0.8mm (MO1532)

Al i 2.0x1.2mm (MO1533)

Frequency 32.768kHz
Temperature Tolerance +20ppm
Temperature Range -40°C ~ +85°C

Temperature Characte- +75ppm ~ +100ppm

ristic
Supply Voltage 1.2V ~3.63V
Current Consumption  max. 1.4pA

MO1566/M0O1568

Available Size 1.5x0.8mm
Frequency 32.768kHz
Temperature Range -40°C ~ +85°C
Overall Temperature

Stability S
Supply Voltage 1.8V

Current Consumption  max. 5,3pA

MO08021

Available Size 1.5%x0.8mm
Frequency 1MHz ~ 26MHz
Temperature Tolerance +20ppm (bei 25°C)
Temperature Range -40°C ~ +85°C
Overall Temperature

Stability AT

Supply Voltage 1.8V

Current Consumption  max 270pA

MO08208/M08209

2.7%2.4mm, 3.2x2.5mm

Available Size 5.0%3.2mm, 7.0x5.0mm

1MHz ~ 80MHz (MO8208)
80MHz ~ 220MHz (M08209)

-40°C~ +85°C

Frequency

Temperature Range

Overall Temperature +10ppm ~ £50ppm

Stability
Supply Voltage 1.8V ~3.3V
Phase Jitter max. 1ps (12kHz ~ 20MHz)

usual MHz crystal oscillator (+35ppm~50ppm
and max 1ps in 12kHz~20MHz).

Today, still crystal oscillators have advantages
from their long history. But MEMS oscillators be-
come more and more a choice of new solutions.
We would recommend to test these items, even

your demand today is covered by crystal type.

Tell us what you need, from crystal units to
MEMS oscillator, and we will offer you the best
product which fits perfectly to your application.

P07
\ Yasunobu lkuno, +43186305276

yasunobu.ikuno@codico.com
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NEW PARTNER

The EATON Corporation is an Irish industrial company operating on a global scale with headquarters in
Dublin and a major administration facility in the EATON Center in Cleveland. EATON develops and distributes
components and systems for mobile and industrial hydraulics, electrical systems and energy distribution,
and components for motor vehicles and aircrafts. EATON has approx. 120,000 employees, and sells products
to customers in more than 150 countries. Turnover comes to more than 22.6 billion USD.

ODICO and EATON have concluded a co-
Coperation agreement in the business sec-
tors of inductors (Coiltronics/Bussmann) and su-
per capacitors (Powerstor/Bussmann), which
now extends our line card by two powerful pro-
duct sectors, which will provide support in future
for our project and design-in work as well.

Coiltronics, a division of Cooper Industries acqui-
red by EATON, offers a wide range of leading
power magnetics products that are primarily
used in DC-DC and AC-DC applications. The inno-
vative line includes SMD power inductors/trans-
formers, high-frequency buck/boost chokes,
high-density SMD chip coils, and best price metal
alloy inductors.

PowerStor, a department of Cooper Industries
which has likewise been acquired by EATON,
covers the sector of super capacitors.

The particular feature of these EDLCs is the use
of Aerogel carbon, which is well-known for its
high grade of purity, its usable surface, and its
high conductivity. As a result, particularly low re-
sistance values as well as a high energy density,
and therefore uniquely high energy storage
for electronic circuits and portable devices are
achieved.

Double-layer capacitors are ideally suited for
pulsed power supply, and for buffering in case

of mains and battery power failures and outages.

They are available in cylindrical and so called

»coin« type, so as to suit preferably all require-

ments. As the companies acquired are certified

in accordance with TS16949, some series can
also be used for the automotive sector.

P08

Inductors:

"W Sebastian Gebhart, +43 1 86305 205

sebastian.gebhart@codico.com

Super Capacitors:

% Roland Trimmel, +43 1 86305 144

roland.trimmel@codico.com
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Power factor correction

chokes from SUMIDA

The introduction of more and more electronic appliances into industry and
ordinary households is becoming a problem for power network suppliers,
as well as for the electricity supply network itself.

hile in the past the current obtained had
Wa sinus-shaped form, nowadays the loa-
ding tends to be in pulses. The resultant harmo-
nics create an apparent power incurred by the
phase displacement between current and volta-
ge. To intervene in this situation, at January 1st
2001 the Standard EN61000-3-2 was introduced
on an EU basis with devices of more than 75W.
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The provisions established in the Standard can
only be fulfilled by means of a power factor cor-
rection (PFC). This type of filtering is put into ef-
fect so as to minimise the portions of interfering
harmonics, and to bring the power factor to-
wards direction 1. To achieve this, CODICO can
offer special winding products from SUMIDA.

Passive Power Factor Correction
With this variant, only chokes and RC
combinations are connected ahead

of the rectifier.

Their purpose is to provide intermediate storage
of the electrical energy drawn off, and to sup-
press the harmonics incurred. Due to this rather
economical solution, the result attained is not
higher than 70% to 80%. This solution is generally
used in devices with smaller power ratings.

Active Power Factor Correction

This solution is more elaborate in terms

of circuit technology, but it provides a
correction of close on 99%.

In this case, predominantly active components
are used, which regulate the current draw in such
a way that it runs largely in a similar manner to
the load resistance. Active PFC also works well
with a wide voltage range (85VAC to 265VAC), and
advantageously smoothes out mains voltage
fluctuations. Active PFC's are based on a dou-
ble-regulated step-up converter, for which
SUMIDA can provide the matching booster

chokes.

Ua

Boost converter

Image 2
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As with conventional step-up converters, the ope-
rating modes include both discontinuous-current
mode and continuous-current mode.

For lower outputs of up to about 150W, a PFC
step in discontinuous current mode can be used.
The inductors required for this are in most cases
based on a ferrite core with a relatively large air
gap, wound with litz or multiple wire. The core
losses occurring with this can be kept within
limits by the use of special materials, and can

also be effectively reduced.

By contrast, the continuous current mode is suit-
able for higher outputs from 150W. Sintered
powder cores (such as Sendust and HighFlux)
wound with massive wire, prevent unintentional
saturation of the chokes. Compared to appro-
priate Ferrite Solutions, this Setup benefits from
lower Core Losses and can save up to 50% in Vo-
lume. As each Power Factor Correction is diffe-
rent, we are looking forward to receiving re-
quests and finding the best solution for your ap-
plication.
@
™ Sebastian Gebhart +43 1 86305 205

sebastian.gebhart@codico.com

Anti-Vibration Terminal Block

with push in design

The brand new 0150 series from DINKLE is designed for the industry
of motion controller. Due to the push in design the wiring can be
done time-saving and without the use of special tools.

* Innovative smart clips helps to plug and unplug quickly and easily and provides a reliable
connection

+ Rated voltage 300V/600V and rated current 16A/20A according to UL; pitch 5.08 and 6.35mm

+ Push in design terminal block with integrated structure to make the wiring reliable and fast
without special tools

+ 0150 series provides a wide range of conductor cross section - AWG 24~12

= 0150-20/30 plugs are space saving with ultra-mini housing design of height 13.80mm

* The product can be applied in different fields, such as motion controller or servo driver

0150-20XX 0150-30XX 0150-26XX 0150-36XX

FEATURES:
ANTI-VIBRATION
TERMINAL BLOCK WITH
PUSH IN DESIGN

Pitch 5.08mm 6.35mm 5.08mm 6.35mm
Rated voltage [UL/IEC] 300/500V 600/800V 300/500V 600/800V
Rated current [UL/IEC] 16/20A 20/24A 16/20A 20/24A
Number of contacts 2-16 2-12 2-16 2-12
Cross-section [AWG] 24~12 24~12 - -

\ Julia Reiterer, +43 1 86305 162
julia.reiterer@codico.com
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Your individual final products!

From the {deal connection anc S
customer-specific assembly to your
|nd|V|dua| ﬂnal prOduct! - Complete solutions

* Special designs for housings,

(special surfaces, high-temperature resistant plastics,...)

locking systems and coding

« Status displays, e.g. with integrated LEDs

Customer-speciﬂc assemblies: * Integration of electronic and mechanical components

+ Customized overmolding parts, including customer such as (flexible) printed circuit boards according to
logo for corporate design customer specifications

+ Design of special sleeves and strain reliefs * Support in layout development possible

+ 3D drawings of assemblies and moldings * Personal assistance from engineers with

+ Advice in the selection of suitable raw cables several years of design-in experience

« Large number of specialized partner firms from + Value-added products
Europe and Asia

« Commercially feasible as of 1,000 units For more information, please contact:

« Electrical tests for polarity, continuity, and short circuits, @
as well as hi-pot high voltage testing N Gerhard Strobl, +43 1 86305 137

+ Custom-made packaging and labelling (incl. UL label) gerhard.strobl@codico.com

« All customary certifications

High-power, high-speed,
high-density, high-quality,
downsizing!

Design-in support,
3D drawings, samples,
logistics concepts!

Molded Connectors Magnetic connectors

T-Connector system

20162 | 47



HS

Small Waterproof High Current

Circular Connectors

HIROSE
ELECTRIC
EUROPE BV.

The HR41A was introduced to
meet the requirements for com-
pact, high powered connectors
offering advanced reliability in
outdoor harsh environments.

he connector range consists of push-on
Tbayonet locking cable mount plugs and
panel mount receptacles that have the capa-
city to handle up to 10A.

The user friendly push-on bayonet locking
mechanism allows an easy one-step mating
process. Visual and tactile raised mating indi-
cators are present on the plug and receptacle
to aid the mating operation in dark or concea-
led conditions. In addition, a tactile and audi-
ble click confirms correct mating engagement
guaranteeing secure locking.

The HR41A is optimised for easy field assem-
bly. The waterproof gasket and cable can be
clamped and sealed in one simultaneous
step. The crimps can be easily and reliably ter-
minated with the crimp hand tool.

FEATURES

+ Contact positions: 3, 5

* Current rating: 10A

+ Voltage rating: AC 250V/DC 350V
* Lightning surge protection: 15kV
* Waterproof rating: IP68

* Locking mechanism: Bayonet

- /

The sequential contact structure ensures the
ground contact is connected before the
power and signal contacts during the mating

process to ensure safety.

The lightweight housing is robust and resi-
stant to harsh environmental conditions such
as 15kV lightning surges. This is due to the
special housing wall structure that protects
the contacts and ensures a long creepage

distance.

Ideal applications are LED lighting, construc-

tion lighting, fishing lighting, offshore lighting,

robots, electronic toll systems and other
industrial applications.

[ 503

» Julia Reiterer, +43 1 86305 162

Julia.reiterer@codico.com
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150A High-power
Connector for
Storage Batteries

With the PS3C series HIROSE
provides a space-saving, high-power
connectivity solution for front cable
connection in storage battery
applications.

he PS3C consists of a single-position cable-
Tmount right angle plug that can be easily
assembled with screws and without any special
tooling. The crimp contacts are commercially avai-
lable to facilitate easy field assembly. The corre-
sponding mating half receptacle size is minimised
and the low height profile is only 20mm.

The right angle plug design allows the connector
to be positioned closer to the battery unit to save
space. In addition the plug can be 180° reversibly
mated to the receptacle to allow different cable
layout options to give flexible placement options
on the battery unit. An optional hard lock nut is
available to reduce mechanical stress from the ca-
ble to the plug and prevent screw loosening.



HIROSE
ELECTRIC
EUROPE BV.

* Number of contacts: 1
* Current rating: 150A

* Voltage rating: AC/DC 1000V
* Cable size: 14 - 50mm?

* Mating cycles: 100

+ Operating temperature:
-40°C to +105°C

The receptacle is simple to assemble by screwing

the cable to the contact. In addition, the recepta-
cle incorporates a unique clipping contact design
with a bellows type contact to deliver the high-
power. This allows multiple contact points to reli-
ably engage with the mating blade contact on the
plug, suppress contact resistance and support
high current flow. Safety is assured with the finger
protection design that complies to IP2X evaluated
by IEC 60950 test finger to ensure the contacts
cannot be touched on the plug or receptacle.

PS3Cis available in black or red coloured housing
to prevent incorrect mating. Guide keys are pro-
vided to prevent incorrect insertion between the
plus (+) and minus (-) electrode.

Ideal applications are industrial and storage bat-
tery applications where space-saving connectors
are needed.
» Julia Reiterer, +43 1 86305 162
Julia.reiterer@codico.com

©kras99 - Fotolia.com

Robust Wire-to-Board

Connectors, 0.8mm Pitch

HIROSE has introduced the DF52
series to deliver a space-saving,
robust, wire-to-board connectivity
solution for applications requiring
more strength and durability.

he connector range consists of crimp
Tplugs and right angle receptacles in a sin-
gle row. The mated height profile is minimi-
sed to 1.75mm and the depth to 4.1mm to
reduce the space needed on the board.

The housings have been designed with
thicker and more robust walls to prevent
breakage and resistance against mechanical
stress during the cabling process. In addi-
tion, a higher cable pull force of approxima-
tely 20N can be achieved.

The crimp plug features a robust and reliable
lance structure which keeps the contacts se-
curely in place even when high forces are ap-
plied to the cable.

HS

FEATURES

+ Contact positions: 2 - 20

* Contact pitch: 0.8mm

* Current rating: 2.5A (max)
* Voltage rating: AC/DC 100V
* Mating cycles: 20

* Cable size: AWG 28 - 32

Highly reliable box shape crimp contacts are
utilised to prevent deformation and provide
strong resistance against breakage, snaring
and rough operation.

The crimp plug has visible slits embedded in-
to the housing structure to act as an indicator.
When the slits are no longer visible this indi-
cates the connectors are fully engaged gua-
ranteeing complete electrical and mechanical
connection and thus prevents incomplete

mating.

Awide range of applications are suitable such
as digital cameras, PDA, LCD displays, digital
video recorders, car navigation, access control
units, measurement devices, set top box and
many other portable devices.
€
» Julia Reiterer, +43 1 86305 162
julia.reiterer@codico.com

HIROSE
ELECTRIC
EUROPE BV,
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Power/Signa

SM-5
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HIROSE has introduced its BM-series of connectors to provide a high power
connectivity solution for miniature application and high-speed signal trans-
mission. The range of connectors consists of plugs and receptacles to allow
a flat printed circuit (FPC) to board connection. The parallel stacking height is
low-profile at only 0.7mm/0.8mm high in mated condition.

he connector features a hybrid design to in-
Tclude signal and power contacts. This redu-
ces the requirement for separate power and si-
gnal connectors which saves costs and space on
the board. The pin assignment and the impedan-
ce characteristic of BM24 support USB 3.1 Type-
C gen.2 (10Gbps) high-speed signal transmission.

Although the dimensions are compact, perfor-
mance is not compromised, and the parts are
able to offer highly reliable mechanical connec-
tion. This is due to the provision of unique four-
point contacts and a long effective mating length.
Guide ribs are incorporated into the housing bo-
dy, providing a wide self-alignment range in the
XY direction and permitting smoother mating
operation.

The robust housing incorporates a metal guide
structure to prevent any damage due to incorrect
mating. Multipoint metal locks are provided to
prevent any unintended unmating due to drop
impact and increase retention force. In addition,
a tactile click is generated upon mating comple-
tion, preventing incomplete mating and enhan-

FPC-to-Board-Connectors

|

@davizro photography - Fotolia.com

HIROSE
ELECTRIC
EUROPE BV.

Key Features

Number of 10, 20, 24,30 &40 4 signal /
contacts signal / 2 power 2 power

Contact pitch 0.35mm 0.4 mm

0.25A signal /
5A power

0.3A signal /

Current rating 10A power

Stacking height 0.8mm 0.7mm

Voltage rating 30V 30V

Mating cycles 10 10

cing operability. The integral moulding features
no gaps to prevent solder wicking.

Suitable applications are point-of-sale equip-
ment, portable handheld devices, and any other

devices using USB 3.1 high-speed transmission.

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



USB Connectors & Cable Assem-

blies from YAMAICHI Electronics

As the USB 3.1 specification has penetrated the market starting in 2013,
more and more devices are available with USB 3.1 interfaces. This USB 3.1
specification, also called Superspeed+, is known for its fast transmission
rates of 10Gbps. The predecessor USB 3.0 specification, called Superspeed,
was able to transmit data only half as fast, at 5Gbps.

or unknown reasons, the USB Implementers
FForum (USB IF) renamed the USB 3.0 specifi-
cation to USB 3.1 Gen 1, with »Gen« standing for
»generation«. The latest USB 3.1 standard is the-
refore now USB 3.1 Gen 2. However, this conven-
tion has not yet established itself on the market.
As a result, different manufacturers now use dif-
ferent names in equivalent ways: USB 3.0, USB
3.1 Gen 1 or Superspeed for the 5 Gbps variant
from 2008, or USB 3.1, USB 3.1 Gen 2, Super-
speed+ for the 10Gbps specification defined in
2013. The table below clarifies the changes and
names used in parallel for USB specifications:

FORMER NEW ALSO DATA TRANS-
DESCRIPTION | DESCRIPTION KNOWN As FER RATE

USB 1.0 USB 1.0 Low Speed 1,5Mbit/s
USB 1.1 USB 1.1 Full Speed 12Mbit/s
USB 2.0 USB 2.0 Hi-Speed 480Mbit/s
USB 3.0 USB3.1Gen1 Superspeed 5Gbps
USB 3.1 USB 3.1 Gen 2 Superspeed+ 10Gbps

USB Type C doesn't necessarily
mean USB 3.1 Gen 2

In parallel with the USB 3.1 Gen 2 specification,
the USB Implementers Forum has also introdu-
ced the USB Type C plug onto the market. As a
result, many customers and users are now un-
certain and believe that USB 3.1 Gen 2 and USB
Type C are the same thing. However, the follo-

wing should be noted:

USB Type C is a new plug type that defines the
physical characteristics of the connector itself.
USB 3.1 Gen 2, on the other hand, defines the
software and the electrical protocol that is trans-
mitted.

The technical requirements for transmission of
USB 3.1 Gen 2 are provided by USB Type 3, but
slower protocols such as USB 2.0 can also be
transmitted on a USB Type C plug.

()elinvel

Analogously, USB 3.1 Gen 2, for example, can also
be transmited using a suitable USB Type A plug.

The advantages of USB Type C

The particular novelty is a new plug form, the
USB type »C«. Although to date only types A and
B have been used, with a defined upper and lo-
wer side, version C is truly something new. The
upper and lower sides are identical, so there is
no need to pay attention to the orientation of
the plug in the connection. The size of the con-
nector has also been reduced, corresponding

roughly to the dimensions of a Micro-USB Type B.

Type C also supports power up to 100 watts (20V
at 5A) for charging processes, for example for
batteries, laptops or even to power monitors.
The requirement for this, however, is that suitab-
le cables and devices be used that support USB

Power Delivery.

In addition to USB, under certain circumstances
USB Type C plugs can also transmit other pro-
tocols such as Display Port, Thunderbolt, HDMI
or MHL.
S07
N Christian Sichtar, +43 1 86305 134
christian.sichtar@codico.com
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~CO-TRONIC

Today, ECO-TRONIC connectors are used in several applications of
domestic appliances and the automotive industry, as well as industrial
electronics. STOCKO CONTACT has now added two new products to its
successful series. For the end user, these additions open up several new
fields of use and universal applications. Through continuous adaptation
and upgrading of its product range, STOCKO CONTACT meets the
demands of the market for functional and economical products.

ECO-TRONIC wire-to-wire connection
As a replacement for its existing MS 7320 con-
nector with IDC technology, STOCKO has added
the new wire-to-wire connections MS 7322 and
MS 7323 to its product portfolio. The plastics
used by STOCKO in these pin connectors meets
the requirements of the market for glow wire re-
sistance GWT 750°C according to IEC 60335-1.

Another advantage of these pin connectors is the
use of wire cross sections from 0.22 to 0.50 mm?2.
The housings are available in individual magazi-
nes for more efficient processing.

ECO-TRONIC crimp housing

in IDC technology for AWG 26

Two new crimp housing versions have been ad-
ded to the ECO-TRONIC connector system . Both
new product series were specially designed
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having individual conductors with small cross
sections of 0.12 - 0.74mm?2 (AWG 26) in mind.
While the MF 7274 series can be used as direct
and indirect connectors, the MF 7278 series was
designed exclusively for direct contacting.

Previously it was possible to connect IDC crimp
housings (IDC = Insulation Displacement Connec-
tion) of this system usually with copper wires
having cross sections of 0.22 - 0.35mm2 STOCKO
meets the increasing customer requirements in
the industry for the use of smaller cross sections
of its ECO-TRONIC connector system.

[ 508 )
N Christian Sichtar, +43 1 86305 134
christian.sichtar@codico.com

MS 7322

3-17 pins

Pitch: 2.5mm

Wire cross sections 0.22mm?2 to 0.35mm?2
MS 7323

2 -9 pins

Pitch: 5.0mm

Wire cross section 0.50mm?

Rated voltage 32V / 250V

Rated current 2A / 6A

DIN EN 61984 and UL/ULC E96569 approvals

IDC technology

Cable exit angle 90°C

2 - 20 pins

MF 7274 as mating connector for ECO-TRONIC pin connectors
MF 7278 for direct contacting of PCBs

Rated voltage 32V

Rated current 2A

Approvals acc. to DIN EN 61984 & UL/ULC E96569




BARKLIP®

CONNECTORS

Amphenol
F

Ci

SPECIFICATIONS

* Current Rating: up to 170A

+ Contact Resistance: 0.2mQ max.
* Durability: Min. 50 mating cycles
* Wipe length: 6.0mm

* Dielectric Withstanding Voltage:

1000Vac
* Mating force: 40N max.
* Unmating force: 12.5N min.

AFCl expands its product portfolio
of power solutions with the right
angle BarKlip® busbar connector.
Alaminated bus bar is an electrical
conductor made of several layers
of stamped and formed copper
sheets. Each layer is individually
insulated so the bar can distribute
current, AC or DC, at different
voltages. Layers can also be

used to transmit signals.

arKlip® busbar connectors offer some key
Bimprovements. One of the most important
difference are the 10 independent conducting
beams which all make contact with the mating
busbar. These power beams provide lower resi-
stance by maintaining contact with the mating
busbar through common misaligned conditions.

The BarKlip® contact also includes a stainless-
steel helper spring to ensure proper mating force
and contact resistance is maintained during the
life of the connection. Finally, the entire contact
is plated with AFCI's proprietary silver-based pla-
ting to reduce the resistance and eliminate fret-
ting corrosion found in tin-plated connectors.

Advantages of BarKlip®

* Low resistance and long term reliability

+ Handles adverse tolerances through the
unique feature allowing reliable mating to
misaligned busbar, offset 0.75mm max.

+ Satisfies the demand for low insertion/
extraction forces

* Hot plug capable for controlled and reliable
separation of high power

* Host different thickness Busbar,
2mm, 3mm and 4mm, longer wipe length

+ Ideal for high current busbar power supply/
distribution applications up to 170A

* AGT™ silver-based plating enables low
contact resistance and high melting point

BarKlip® Busbar Connector

* Operating Temperature
-40°C to 105°C

Typical applications
+ AC/DC pluggable power supplies in data,
telecon & datacom/ networking equipment
+ Rack mounted power distribution applicati-
ons involving busbar to busbar connection
+ Industrial equipment requiring high current
density connections between busbars & PCBs
* Hyperscale computing architectures using
busbars for power distribution
[ 509
» Julia Reiterer, +43 1 86305 162
julia.reiterer@codico.com
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New Push-Lock Connector
Series HS-LOK

ALTW Technology is part of the
AMPHENOL Industrial group and a
world-wide leader in rugged and
harsh environment interconnects
with the largest array of 1/0 and
products ranging from IP65 to
IP69K. This includes also M-series
connector families like M8 and
M12 which are well established in
the industrial market.

ow AMPHENOL LTW extends its M8-series
Nwith an exclusive pushlock connector for
your space-constraint applications. With audible
feedback and guided key design, this HS-LOK Se-
ries ensures error-proof and easy assembly for
blind mating. Designed to meet IP68 waterproof
protection and rated to UL-F1 UV resistance, the-
se connectors are fit for use to either indoor or
outdoor wet locations. The HS-LOK connector se-
ries is rated up to 5A for both Low Voltage Power
and Data transmissions. The product range in-
cludes 2 to 6 contact configuration and Hybrid
(Power+Data) solution to suit your variable requi-
rements. Typical Applications: LED lighting, com-
munication systems, IP CCTV & security, industri-
al automation, electric vehicle,..
(510
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Connection System of
the ePower-Lite Series

The ePower-Lite series from
AMPHENOL Industrial Products
Group has been especially desi-
gned for the hybrid and electric
vehicle markets. These connectors
feature a lightweight plastic shell
and compact design to provide
both weight and space savings in
vehicle architecture

ith this series AMPHENOL offers a medi-
Wum amperage connection system that is
rated to up to 70A of continuous current and
which has an operating voltage of 800VDC.

a The ePower-Lite features 2-way, 3-way and 4-way
systems with optional HVIL and EMI shielding for
safety and performance. It incorporates 3.6mm
terminals with AMPHENOL's patented RADSOK®
technology to achieve higher current ratings,
lower insertion forces and lower temperature
rise and contact resistance. Due to the low inser-

tion force, no mechanical assist is required.

These touch-proof connectors are RoHS compli-
ant and can be used for charging, for accessory
power or anywhere a sealed medium power con-
nector is required. The ePower-Lite can be mated
a minimum of 100 times. This connector series
has a UL 94V-0 flammability rating, an IP67 rating
and an operating temperature range from -40°C
to 125°C.

Here again, a list of the essential
a specifications:
* 70A continuous current
+ Operating voltage of 800VDC
+ 100 mating cycles minimum
+ IP67 rated
+ Operating temperature range from
-40°Cto 125°C
(511
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Connect your World
with SPEEDTECH

A Global supplier for highly
precision components and services

PEEDTECH is specialized in the manufactu-
Sring of connectors and is certified according
to 1ISO9001 and 14000. The company primarily
provides high speed, high frequency and highly
precision connectors, with fully automatic tech-
nology, including stamping, injection molding,
auto assembly, CCD inspection and packaging.
Due to the fully in-house design customer speci-
fic solutions, e.g. different colours of the plastic
materials, are possible.

Focus products of SpeedTech are: n

RJ45
* Up to 10G Base-T
* Integrated magnetics

d SpeedTech

+ Extended temperature range from
-40°C to +85°C

+ Large variety of different
port combinations

+ Combo connector with USB option

+ Individual LED configurations

+ Optional surge protection

* PoE/PoE+ on request

+ Low-profile versions for space-critical
applications

USBTyp C

+ 3.1 Gen2 certification for plug/receptacle
+ High-speed transmission up to 10Gbps

+ Supporting high current

» Symmetrical design - a type C plug g

can be inserted in both orientations
into the receptacle
* Special waterproof type
« Different types of connectors for
various applications
512
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New S-Series

in the Y-Circ® P Family

After the successful establishment
of the B series on the market, the
S series is now available with a
hermaphroditic connector. The

S series, like the B series, is imple-
mented in protection class IP50.

AMAICHI Electronics is continuing to develop
Ythe push-pull circular connector series
Y-Circ® P. Now, in addition to the B series (IP50),
there is also an S series (IP50) available with a
hermaphroditic connector configuration. The
same advantages of the B series are provided
and assembly is just as easy and error-free using
identical half-shells.

The hermaphroditic connector means that the
insulator is divided, with male and female con-
tacts installed in both plug and socket. That ma-
kes the connection easy and secure.

All connectors in the S series also have a marking

in the form of a blue dot with the YAMAICHI logo.

That makes connection and finding the coding
particularly easy.

(513 ]
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Some of the people at CODICO scored well in the in-house European Championship Tip Game, and were delighted about the prizes received!

In the run-up to the 2016 UEFA European Championship, CODICO
thought a lot about how to let their customers participate in the football
event of the year. What they came up with was the Championship
calendar, in which the results of the games could be recorded.

These were distributed not only by the CODICO's sales teams, but

were also attached to the tenth edition of ElektronikPraxis.

ans who were keeping their fingers crossed
Ffor the German or Austrian national teams
were particularly enthusiastic about fan tattoos
with the appropriate national flag. Another high-
light for our customers was the online Tip Game,
where they could put their football knowledge
and feeling for the outcome of the game to the
test. The CODICO European Championship Tip
Website took in the tips on results submitted by
the participants, and points were awarded for
those which turned out to be correct - or at least
almost correct.

This drew a lot of would-be winners in, especially
with the really great prizes on offer for the top
twenty scorers: CODICO's top prize winner can
look forward to two VIP tickets for a home game
at Arsenal in London, with the »Gunners«in the
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Premier League, including travel and accommo-
dation in a four-star hotel - the trip of the year.
CODICO's second prize is also a fabulous trip out,
this time to Hamburg, to the football charity
event, »Spiel der Legenden«, Game of the Le-
gends, at the Millerntor Stadium. Winners 3 to
10 can choose a European Championship outfit
of their favourite team, while 11 to 20 can be mo-
tivated to peak sports performance with a Smart
Watch Activity Tracker.

We are really pleased if you shared in the passion
with CODICO, and we'd really like to have your
feedback about this really exciting time!

W Ines Lutz, +43 1 86305-154

ines.lutz@codico.com

Thomas Pointner, Company Fronius was happy to
win one of CODICO’s Smart Activity Trackers

CODICO’s Sales Engineer Michael Sukal handed over
a soccer trikot to our winner Florian Lehner, Company
Technosert Electronic

©lassedesignen & ©Alekss - Fotolia.com



CODICO - the Fastest Distributor*

IMPULSE

*according to Business Run results in 2016

»NEVER CHANGE A WINNING TEAM« - that's the motto which saw five
COIDCO teams with their famous blue running shirts at the start line

again this year, and all set to go.

he weather was ideal on Thursday, 8 Septem-
Tber 2016, with more than 30,000 runners at
the Ernst Happel Stadium to take partin the 16th
Wien Energie Business Run. Of course, CODICO
was there again, with five sensational teams all
eager to prove just how fast they could be.
The course runs for 4.1km through the Wiener

Prater and ends with three-quarters of a lap of
the Ernst Happel Stadium. CODICO'’s runners
took it in their stride, and the results speak for
themselves: The competition was only really
worth a semi-serious glance, with CODICO right
in the lead. No contest - CODICO is the fastest
distributor in Austria! And that makes their motto

CODICO honours best suppliers

with »Supplier Awards«

Delivery reliability, focus on service, innovation, co-operation, flexibility,
and sustainability - these were the key criteria for granting the Supplier
Awards, with which CODICO has honoured the best from among a total

of more than 150 suppliers.

lose co-operation with highly competent
Cand capable suppliers is a particularly im-
portant and ongoing contribution to the success
of the company. It is one of the fundamental pre-
conditions for our work, and that means it is as-

sessed every year on the basis of comparable cri-
teria. The regular evaluation of our suppliers is
a tried and trusted means of identifying particu-
lar and special capacities and capabilities easily
and meaningfully. The CODICO QUALITY AWARDS

all the more relevant. \NEVER CHANGE A WIN-
NING TEAM« - that's how CODICO started, and
that's how they won. Actually, our teams did
their best! We offer our warmest congratulations
to those who took part - and we're looking for-
ward to doing it again, at the Business Run 2017!

D04

W ines Lutz, +43 1 86305-154
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for services provided in 2015 were granted to:

DINKLE INTERNATIONAL CO.,LTD.
Celain Technologies Enterprise Ltd.

MPS International.

O
v

Silver Telecom
Taitek Comp. Co. Ltd.

Power Integrations International, Ltd.

el
N

O

O

Rubycon Corporation

O

Sagami Electronics Co Ltd.
MURATA

We wish every success and our grateful thanks
to our suppliers for their excellent performance
and for a co-operation firmly founded on trust.

"N Petra Huynh, +43 1 86305 169
petra.huynh@codico.com
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Michael Sukal

I I ello, dear Impulse readers! After 4 years of working at CODICO,
I now also get the opportunity to introduce myself.

After attending the technical secondary school, completing my studies
in electronics, and acquiring the first 6 years of professional experi-
ence in the field of interconnect systems, | joined CODICO in Novem-
ber 2012. As a sales engineer, | am in charge of support for the West
of Austria and responsible for the development

and expansion of interconnect systems. The com- g

bination of my professional education, experience

and the warm welcome | received at CODICO, as

well as the support of the entire CODICO team

made it easy for me to quickly feel at home and

perform to the full.

What makes my job particularly exciting and
diversified is the continuous emergence of new
technologies in the area of interconnect systems.
The main focus of my work is to present the
resulting trends and future opportunities to our

Christine Antoniuk

y name is Christine Antoniuk. | have two daughters aged 6 and
IVI 2, and | live in Austria, south of Vienna. | can count myself as
one of the »old handk, having been part of the Codico team for 14 ye-
ars. | have had the good fortune to have worked in several different
sectors over the past few years, and that has allowed me to gain a
broad knowledge from a variety of viewpoints. For the first few years
I worked in the Accounting department, and then | moved to the Sales
department. In September 2009, while still working, | achieved my Ba-
chelor's degree »BWL - Business consultancy with specialisation in
Market Communications and Marketing, with Distinction. Following
this, my private life took priority, and in 2010 | gave birth to my
daughter Caroline. After 20 exciting months of nappy and picture book
management, | came back to CODICO, and for two
years | worked as a marketing assistant. My se-
cond daughter Isabella was born in 2014, and
again | spent some lively and intensive time with
my girls. Since the beginning of March this year |
have been bolstering our Passive Components
team in the Sales department. Being responsible
for Key Accounts in Austria and Germany, | am the
first line of contact for our customers, and at the
moment | am setting my focus on becoming pre-
cisely acquainted with the full breadth of our pro-
duct portfolio in passive component elements,
which means | can sometimes get very wrapped

customers. A customized design and the ensuing
technical conversations and explanations both with the customer and
the supplier are what makes our projects so attractive and demands
our full expertise on a daily basis.

For me, sports represents a perfect balance to
the work routine. Whether running, cycling,
weight training, or tennis, 3 to 4 times a week
is a must. It's a wonderful way to unwind. The on-
ly thing that beats that is my absolute favourite,
scuba diving. Most holidays are planned and or-
ganised in a way that allows me to spend as much
time under water as possible. Of course, this also
requires training in Austria's lakes on several
weekends. When the winter time comes, howe-
ver, | have to swap diving in Austria for skiing.
Just like in sports, the following applies to my wor-
king life: Keep fit and continue learning, then you

up in details. | particularly enjoy the direct contact
with the customers, working on projects together, supporting great ide-
as, and bringing them to success. | look forward to coming to the office
every day, because | know there's a highly motivated and good-humou-
red team waiting for me. And, as well as that, | can be certain of support

a from my colleagues, all the time, every time.

| most like spending my leisure time with my hus-
band and my two girls, in the fresh air. My hus-
band is a passionate photographer, and | love it
when he immortalises many of our moments to-
gether, so that we can take pleasure in little things
too. If there's any time left over between profes-
sional activity and family, | try to keep myself fit
with sport: In winter it's skiing, and in summer with
all kinds of outdoor activities. | need music and
coffee in my everyday life, and without them I'm
only half-operational. | relax best in the evenings,

will stay ahead.
[ D06 J
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with a good book.
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Andreas Hanausek

fter almost four years, I'm back with CODICO again, and that lets
Amejoin the ranks of those who have rejoined CODICO. Fifteen ye-
ars after my first presentation, here | am to introduce myself to you on-
ce more. My name is Andreas Hanausek, I'm 36 years old, and | live in
the district of Modling. After completing my studies at a technical college
in electrical engineering and gaining my first experience in sales at
CODICO, I moved further afield, not least due to my advanced technical
studies at the University of Applied Sci-
ences (FH), this time in electronics and
economics. During this period | worked
in Milton Keynes in England, at an Ame-
rican-Japanese power supplier manu-
facturer, in the distribution control sec-
tor and as a group leader for indirect
marketing for Eastern Europe and the
Middle East at an American telecoms
and measuring technology provider. It
was in this position in particular that |
acquired my passion for travelling, sin-
ce, among other things, | had to go to
offices in the USA, as well as sales of-
fices outside the EU. Much travelled but still with a few places to go, |
was happy to be back with CODICO at the beginning of 2013, this time
as product manager and FAE for power supply systems. What really
draws me to my present position at a now much larger CODICO is the
opportunity actually to build up a product sector and develop it further.
»Build it up« may well be the wrong term to use here, because | inherited
this sector from my former mentor, who was the »power man« at
CODICO for fifteen years. | particularly like being able to get close to
the customers - that is, to you and your colleagues - which simply
wouldn't happen any longer in this position at the bigger companies.
After a good ten years in the sector, | really value the opportunity to
develop the product sector and the very wide range of possibilities for
shaping it, thanks to the close co-operation with suppliers. There is
something unique about the variety and versatility of working in a po-
sition which enables me to be on the spot, both at the developer as
well as at the supplier audit at the other
end of the world. And that's precisely g
what our suppliers also appreciate. In my
private life | love travelling, as far away as
possible, and always close to the sea.
When it comes to sport, I'm a fine weat-
her runner, not too hot and not too cold,
but still always highly motivated. | spend
my leisure time with my family, which is
constantly growing without too much in-
put from me, and due largely to my part-
ner’s siblings, who have a wealth of chil-
dren. The large number of birthdays and
other family holidays again explains my
motivation when it comes to sport.... And so now I've been back almost
four years again with CODICO. I'm excited about how the company is
developing - and I'm proud to be part of that development. | hope soon
to be able to meet you personally.
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Sergio Rossi

ello CODICO Impulse readers, my name is Sergio Rossi, | am 53
H years old and from Italy. In December 2012 | started to work for
CODICO and today I'm responsible for the Italian Active divi-

a sion. It will been 4 years with CODICO in December but it only
feels like yesterday that | started this new challenge. Currently,

as Italian Active division, we have a beautiful office in Treviso.

We are four Italian colleagues for the Active team while we

are constantly increasing revenue, enlarging customers' base

and deepening our customer relationship - mainly in indu-

strial, medical and automotive markets. | love my job which

allows to create new fields of business, increasing them stea-

dily and having the consent of the people and companies.

Our customers appreciate our professional work - from offe-
ring devices to help their R&D and to deliver always on time.
The market is appreciating our skills and our efforts, so today

more people are asking us for our advice in their projects.

My personal work experience started in 1985 with a small Italian dis-
tributor. Afterwards | worked for other electronic distributors for 15
years. | have gained experience in sales, marketing and taking over
responsibility for a sales team. In 2001 | was part of Xilinx, the biggest
FPGA maker, where | spent 8 years being responsible of the two tier
Italian customers and part of the sales team of the Xilinx's distributor.
It was a good experience for some markets segments like military,
medical, and industrial.

I'm based in Nova Milanese which is a small city 8kms north of Milan
and | am working from home office. 'm married and I've a 21 year
old daughter. In my private life | spend my free time travelling with
the family in Italy and lately around Europe. My favorite hobby is mo-
del aircraft which gives me the possibility to spend time
with friends in an airfield club for this type of aircraft. I'm
also part of an Italian acrobatic team, we participate in con-
tests in Italy during the spring and summer. In the cold sea-

sons we prepare the aircraft for the coming year.

Back to CODICO again, | value CODICO as a very good com-
pany and a very positive place to work. As I've already said
before regarding the organization: CODICO is similar to bigger
Silicon companies like Xilinx, Altera, etc. which gives us the

opportunity for a personal and professional common growth.

That's why I'm happy to be part of this team.

[ D09
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