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Driving Brand Recognition with MCUs

Kurt Parker, Microchip Technology
Brand is everything when it comes to marketing and selling products that customers will
buy and more importantly continue to buy. Anything with a display screen is expected to
have a polished look and feel and be easy-to-use. Now, especially with the rise of the
Internet of Things (IoT), more and more simple devices are featuring interactive display
screens causing design challenges for engineers. Many microcontrollers (MCUs) do not
have the advanced features needed to run these applications and switching to a more
advanced microprocessor (MPU) comes with added costs and design complexity. A clear
transition is happening with hardware manufacturers recognizing the need to have more
advanced graphic capabilities for MCUs.

Importance of Brand Recognition
The inclusion of a graphical user interface (GUI) in an embedded design serves purposes
that are both functional and aesthetic. Often one of the most overlooked and valuable functions of a graphical interface is the communication of brand identity.
According to Rachel Remington at shuksanweb.com, a brand identity is a set of visual
characteristics that represent a brand or company, such as the logo, color usage and fonts.
Brand identity is important because it uses graphic elements to convey the personality,
mood and/or values of a company.
Not prioritizing a positive user experience with your company's brand identity by using
static, cluttered or antiquated GUI designs causes a disruption that prevents users from
being drawn to seek out a repeat positive experience via your product. This persistent
search for an expected experience is called preference, and end users that have preferences for specific brands will generally be willing to pay a premium for access to that brand,
which in turn increases profit for the sought-after brand. Brand recognition combined with
positive user experience drives profit.
Chances are your company's marketing department spends considerable resources educating your customers about their products and the type of experience that they should
expect from them. There are several different methods that they would use for this: advertisements in trade publications both in print and online, social media, emails, radio, television commercials and more. Companies who get the most benefit from excellent brand
identity pay special attention to how the brand is communicated in product design, especially in the human-machine interface. In the extreme, creative and accurate branding on your
User Interface (UI) can be like a billboard for your company located on every product your
company sells.
MCUs forAdvanced Graphics
Traditionally, MCU applications that needed to include graphical user interfaces used
either external graphics controllers or a static direct-drive DMA-based graphics scheme to
push full frames out to displays up to WVGA (800x480). External graphics controllers are an
additional component in the embedded design leading to undesirable additional cost, board
size and design complexity.
Graphics needs such as large color depth, color format conversion, alpha blending and
animation can drive embedded designers toward a microprocessor (MPU). MPUs generally
come with higher performance than MCUs in addition to a higher level of complexity. Switching from an MCU design to an MPU design also entails knowledge of new software and
hardware paradigms that might not be readily available within your design team.
Fortunately, recent advancements in graphics technology have enabled graphics designs
to gain some of the sophistication that would have otherwise only been supplied by MPUs
without having to invest in new hardware and software design methodologies. While certain
applications absolutely require the use of an MPU, many design engineers can benefit
greatly from new advancements in graphics capabilities now available with MCUs. The rest
of this article will discuss how some of these advancements can be used to drive brand
identification into your next GUI-based embedded design.
Integrated Graphics Controllers
Perhaps the most central component of a graphics-enabled microcontroller is the integrated graphics controller peripheral. In its basic form it is the peripheral responsible for taking
image data from memory and putting it out on the display.This function would be assigned to
a Direct Memory Access, or DMA unit inside of the microcontroller.
In truly enabled MCUs, however, an integrated graphics controller will do this job more
efficiently and effectively with more features and options to help make the application look
as attractive as possible. There are three main parameters used to describe the capabilities
of a graphics controller in an MCU: Color depth, image size and frame rate. We will dive into
color depth below, as choices surrounding this aspect have major implications into brand
recognition. Image size is simply the height times the length of the display in pixels. Note
that inches is a relatively rough way to describe image size, as the same resolution could be
fit into many different physical display dimensions. Frame rate is the rate at which the whole
picture on the display is redrawn. The higher the framerate, the smoother the transitions of
the image appear to the end user. Smoother transitions driven by choices in frame rate at or
above 15 frames per second make the product appear to be of higher quality adding to the
user experience portion of our profit equation above.
Limitations of typical MCUs such as pixel clock and memory availability will often
cause trade-offs in the choices among these three elements. For example a rich, vibrant color depth may require the choice of a smaller than desired display in order to fit
the application into the memory space available to the MCU. Recent advancements in
design and manufacturing technology have driven a major increase in available inpackage memory which has significantly increased the capabilities of graphics MCUs.
In order to appreciate the importance of large amounts of integrated memory, we need
to discuss color depth.
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Color Depth
Color depth is defined as the number of bits used to indicate the color of a single pixel in a
bitmapped image. The more bits used to describe a color, the more subtle the differences in
the colors from one value to the next. New advancements in the amount of memory available in MCUs are enabling regular usage of 32 bits of color depth. This translates to approximately 16.7 million different colors. Deep color is important to customer experience and
branding in two very significant ways.
The first reason rich colors are important correlates with how you want your end user to interpret the image that is being presented. If your application relies upon realistic representations of
photographs or art, then your end users will judge the quality of your device based on how closely
the image being presented matches the object being represented visually or in memory.
The second reason has to do with brand recognition. Colors play an extremely important
role in helping customers identify a brand. Not only are they very specific (Pantone® color
and others have built an entire industry on this concept), but they also help end customers
identify whether a product is real of fake. Also, not being able to accurately represent a
brand through color representation could also have a damaging effect on the user's perception of the quality of the device they are using.
Using 32-bits of color (which includes 24-bits of actual color description and 8-bits of transparency level, also known as alpha channel) carries a heavy price on memory usage in an application. For a WVGA (800x480) display, 32-bits of color translates to approximately 1.5 MB of
memory needed just for one buffer, or representing what is being displayed stored in memory.
As mentioned above, there are very reasonable cases where this amount of color depth is
important. This includes representation of photographs or artwork and applications that
provide web access where color presentation from a third party is unpredictable and varied
(think maps, images and video). Because microcontrollers typically contain no more than
512KB of on-chip memory to hold image buffers, external memory would be required for
such applications.
As mentioned previously, new advancements in die design, packaging and manufacturing have led to huge gains in on-chip memory. The PIC32MZ DA from Microchip, for examplehas 32MB of DDR2 DRAM in a single package with a fully-enabled graphics MCU. There
is no need for external buffer memory to be added to the application. This reduces cost,
complexity and the overall size of the design. When combined with a 3-layer graphics controller and a fully featured 2-D graphics processor, the PIC32MZ DA is one example of the
advancements in highly integrated graphics controllers available to embedded designers
for GUI-based applications.
Graphics Development Tool Basics
Finally, the importance of a good set of design tools tightly integrating automation with
flexibility should not be overlooked. In order to hit the proper tone while creating user interfaces that delight and drive preference, it is important to be able to have tools that enable the
designer to spend their time on content creation instead of mundane code debug and needlessly iterative programming. One approach to GUI design that can propel embedded coders to UX experts is called "What-You-See-Is-What-You-Get", or WYSIWYG for short. The
intent of this approach is for the tool to enable the designer to create an image in the design
space within their tool that will look exactly like it will when pushed to the hardware platform.
When combined with other tools that automate the creation of drivers for non-standard
graphics panels, they truly enable a high-end design experience while eliminating time spent
on coding and debugging for the user interface. These tools are available today, with one
such free example being the MPLAB Harmony v2 Software Framework from Microchip.
MPLAB harmony brings industry leading capabilities, including design entry, memory management, events and display drivers that are tightly coupled to existing tools including code
generation, debugger, MPLAB X and MPLAB Harmony Configurator.
Conclusion
Special attention to the way that embedded user interfaces drive positive experiences and
draw users to return again and again will reap profitable rewards. Fortunately, recent advancements in MCU graphics and memory technologies are enabling embedded designers
to up their GUI development game without having to learn new and complex software and
hardware design paradigms often associated with MPUs. Making the right choices in architecture and tool set can make driving brand preference and positive user impressions easier than it has ever been before.
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Electronic manufacturing in Bulgaria
The Bulgarian electronic industry can be defined by its longstanding history,
tradition, and experienced and highly qualified workforce. During the 1970s and
1980s, Bulgaria was one of the leading Eastern European electronic manufacturers, and in the 1980s it supplied more than 40% of the mainframe and personal computers in the region. At that time more than 130 000 people were
employed in the sector as it comprised more than 25% of total Bulgarian manufacturing.
In terms of physical infrastructure, Bulgaria has many advantages for the countries that invest in it. It is crossed by five major Trans European corridors, providing easy access to regional and European markets. Two of the largest ports at
the Black Sea, Varna and Burgas, are located in Bulgaria, both connected to the
trans-European corridor VIII, which links the Adriatic Sea and the Black Sea.
Bulgaria offers well developed electricity and gas infrastructure and at the same
time power and utility prices are among the lowest in Europe.
Nowadays, the country remains a preferred electronics manufacturing hub in
Southeast Europe. The electronic sector has been developed on the basis of a
system of multinational and local firms, supported by quality and affordable HR
resources. The companies established and operating there supply various European markets, including automotive, security, defense, medical, telecommunications, military, lighting, renewable and conventional energy equipment and
consumer electronics. Some of the most popular product groups that are manufactured include high end energy saving sensors for various applications in different industries ranging from automotive through food and beverage production to agriculture equipment, top quality amplifiers and high frequency power
products used in the radio communication sector, the latest generation HVAC
and climate control equipment used in modern high speed electric trains, semiconductors and semiconductor products used in medical, machine building and

6
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automotive manufacturing globally by companies such as BMW, GM, Mercedes,
Printed Circuit Boards (PCBs) and microelectronic components for industrial
applications used all over the world, and more.
Bulgaria provides an overall compelling proposition for electrical engineering, electronics manufacturing and R&D. An industry report conducted by Bulgaria's foreign investment agency, Invest in Bulgaria, outlines several factors
that prove this - the country's availability of experienced engineers, qualified
assembly workforce at affordable cost, established traditions in the electrical
engineering and electronics sector, infrastructure well-suited for the needs of
electronics manufacturing, easy access to EU, Russian/CIS and Middle East
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markets. Another strong point is the vibrant mix of international and local companies from the electronics sector with successful operations in Bulgaria.
There are several established cluster zones in the country, of which Botevgrad
is the so-called electronic manufacturing center of Bulgaria. It has strong historic traditions in the industry and is located only 60km from the capital and
another big cluster zone - Sofia. Sofia is the executive, legislative and judiciary power, as well as financial hub of the country. Another big cluster is the
Plovdiv one - which is the second largest city and major administrative, industrial, transport and tourist destination.
The Bulgarian electronics sector has experienced steady growth, as production volume increased almost 4 times from 2000 to 2010. In 2010 the revenues
were over EUR 1,5 billion, which is the highest level since 1990. The industry
employs about 45 000 people in 2300 companies.
The majority (more than 75%) of electronic production in Bulgaria is export oriented to key markets such as the EU countries, Russia and CIS,
and USA. By category, wires and cables account for 25% of the total sector exports, followed by industrial batteries with 11% of the exported production and electrical apparatuses with 8% of the export. The rest of the
market is distributed to transformers (7%), integrated circuit (7%), telephone devices (6%), panels and el. tables (6%), PCBs (3%), electric heaters (2%), radio and TV equipment (2%), and others (23%), according to
official statistical data. The export mix has been changing in the recent
years towards products with higher added value requiring more engineering skills. The market players operating in the Bulgarian electronic industry include many of the large international companies in the sector, as well
as Bulgarian firms that have managed to establish themselves as regional
and global leaders. Their production is aimed at industrial, automotive,
medical, telecommunications, military, lighting, security, defense, renewable and conventional energy equipment and consumer electronics markets. Additionally, the majority of manufacturers have implemented quality management systems in their facilities.
According to market reports, many Bulgarian OEM companies developing
and manufacturing their own products also offer EMS services to other Bulgarian and foreign customers. According to the conducted surveys, the ma-
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jority of the companies have automatic machines or assembly lines, over
half of them have semi-automatic assembly equipment, and most of them
perform manual assembly, too.
The most common soldering technologies used include reflow process, wave
soldering and selective soldering, and approximately four fifths of the companies carry out manual soldering as well. The finished products are tested by
different methods and technologies, like functional testing, optical and automatic
optical inspection, in-circuit testing, etc. A small percentage of the companies
operating in the industry use X-ray inspection.
Bulgaria is also marked by rapidly developing components and equipment
production for the electronics manufacturing industry. Most broad is the manufacture of PCBs, electromechanics, passives, connectors and mechanical components, but also hybrid ICs, microelectronic components, sensors and development tools, design centres, etc.
The current issue of South-East European INDUSTRIAL Ìarket magazine
presents some of the leading companies on the electronic manufacturing
market in Bulgaria.

PAID ARTICLE

Over 30 years of PCB production know-how
from ODAK
Odak PCB has been dealing with over 1000 domestic and foreign customers since 1983, has resettled in Esenyurt factory in 1997 and has continued PCB production under the same roof since then.
With over 30 years of PCB production know-how,
ODAK has proudly announced quick turn PCB production line in 2007 at a quality level of mass production.

High quality product, selective service and reasonable price mentality is followed by Odak's qualified
team of 150 employees with 10 engineers, 30 technicians on a 4000m2 indoor production area giving an
output of 150.000m2 of production annually.
Our improving product quality is confirmed by ISO
9001:2000, ISO 14001:2004, UL (Underwriters Laboratories, File No: E301197) Quality Certifications and

ROHS Standardization in 2003. Odak PCB aims at
continuous development and it has become the market leader in the industry by making new investments
for its machinery park in 2006. As a result, the manufacture of multilayer circuit boards has begun.
Depending on the customer request we are able to
produce single side, double side PTH and multilayer
PCBs with different copper thicknesses and copper
clad laminates such as XPC, FR1, FR2, CEM1,
CEM3, Aluminum, FR4.

We are focused on covering all types of customer demands by producing low to high volume orders for wide
range product types such as:
· Single layer (punching and CNC production)
· 2-layers and multilayers (up to 20 layers)
· Fast-turn production (up to 6 layers)

·
·
·
·

IMS PCBs (Aluminum or copper core PCBs)
Heavy copper PCBs (3 oz. to 8 oz.)
PTFE (Teflon) and Ceramic based PCBs
Flexible and rigi-flex PCBs

· Extreme long PCBs (100cm or more)
Our mission statement is as follows:
· Take customer satisfaction as our base,
· Comply with national and international standards,
· Make investments in line with developing technology,
· Boost production output,
· Improve the knowledge and skills of our employees.
Odak PCB aims to be a long term solution partner in the electronics industry with its dynamic staff
who is continuously progressing the art of PCB
manufacture.
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Comet Electronics –
Contract Manufacturing
Services
As a specialist in electronics Comet Electronics provides services from
electronics design to contract manufacturing. Full range service portfolio
covers product development, proto manufacturing, production series and
product maintenance. We can act as your partners outsourced department of electronics.

ic development. With expertise and a wide range of experience we accompany you until your product is ready for production.

Prototype services
The prototyping is an important supporting phase of a larger development project and unexpected delays in proto assemblies may increase
dramatically the overall project cost. Prototype manufacturing and working as a partner to design engineers is our core competence. We try to
achieve a long-term partnership with our clients for to achieve good and
open communication. In proto assemblies we emphasize speed and flexibility for to support product development projects.

Contract manufacturing
Our technical knowhow creates strong basis on manufacturing services in the field of electronics. Managing the logistics is in an especially
important role in contract manufacturing.Our technical capabilities include
machine placed SMT down to 0201 and BGA components, fine-pitch
parts and leadless parts, as far as THT components. Our production
capacity adapts to small and middle-sized series.

Electronics design services
Comet Electronics offer development service from your idea to complete product, according to the customers needs. Our design department works in close cooperation with our manufacturing services and the
products we design have optimized manufacturability. From performance
specifications to mass production, from the first circuit design to prototype  our development department takes care of all aspects of electron-

Together with our customers we will find the most cost-effective manufacturing service package, where customers individual needs are taken into
account.From the prototype to medium-sized series production, we meet
your individual needs quickly and reliably. Whether for printed circuit board
assembly or soldering processes, our facilities are equipped with adequate
technology and guarantee high quality at a reasonable price. Due to our
flexible manufacturing organization we are able to quickly react on product
modifications in design and quantitywith optimal results.
10
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Quality CNC Routers at reasonable
price from EM-TEK
EM-TEK LTD, established in 2007, manufacture large work area high quality CNC routers
for preffesionals in advertising, woodprocessing, prototyping and many other industries. The
company recently introduced its latest addition to their CNC machines. The DeskMASTER
DM500 desktop CNC Mill stands out with its unique design. Equipped with a 1.4kW / 18 000
rpm spindle, linear guides, ballscrew and a heavyweight aluminum body, this compact machine boasts enviable accuracy, reliability and precision in handling various materials including - aluminum, plywood, plastics, wood and other. DeskMASTER has built-in 4-axis CNC
controller with TFT display, MPG wheel for fast and accurate positioning, automatic tool

length measurement function and all the functionality you can expect from high-end machine.
Closed design allows isolation from dust. The machine is suitable for both beginers and
professionals. It is convenient for drilling, engraving, 2D / 3D milling of PCBs, enclosures for
electronic devices, various kinds of prototypes, and any other details that can fit into its
working area of 435x285x85mm (X / Y / Z) mm.
Supports a fourth rotating (A) axis.
More information can be found at: www.deskmaster.eu
Manufacturer: www.mtech-bg.com

Trusted and acknowledged partner
in electronic assembly
Founded in 1969 in Ruse as a supplier of military equipment, Steiner Elektronik has
grown to a successful and preferred partner to different business industries. The company is always looking to explore new customer segments.
As an innovative and dynamic market-driven company Steiner Elektronik is specialized in providing high quality tested PCBs, electronic assembly, provision of electronic
components, potting, coating, entire unit assembly and cable confection. All processes
are completed in ESD protected environment according to ISO 9001 and ISO 14001.
Our PCB assembly solutions cover conventional and SMT assembly. The manual
assembly is carried out by highly skilled professional team. The SMT assembly is
done by one of the latest high precision machines. On the other hand, the THT
assembly can be performed with selective soldering and wave soldering machines.

12
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Another advantage is our selective coating machine.
With the extensive expertise of our engineers we are concentrated on complete service and flexible solutions starting from technical support to logistics.
The services portfolio includes also programming, In-circuit and functional testing, AOI control.
The name Steiner Elektronik stands not only for high quality and quick service but
also for international presence.
We are also focused on constant improvement of profitable and productive operations by maintaining multi-lingual and motivated personnel, ensuring competitiveness and complete customer satisfaction. This leads to our core value - success
comes with the success of our customers.

PAID ARTICLE

Spesima GmbH:
28 years on the way to innovation
Spesima GmbH (Specialized Systems for Automation) is a Bulgarian-German Joint Venture,
a 100% private enterprise. The German shareholder is Frech Internationale Beteiligungen
GmbH. The parent company is Oskar Frech
GmbH + Co. KG, an industry leading producer
of hot and cold chamber die casting machines.
Spesima GmbH was founded in 1989 and its
main business activity is the development and
implementation of specialized systems for automation of the industrial production.In addition,
Spesima GmbH specializes in mechatronic systems, VPN diagnostics and service, industrial
engineering, CAD design and CNC processing.
The company's specialized robots for automation of horizontal die casting machines of Zinc,
Magnesium and Aluminium applications are exported to over 30 countries worldwide like Germany, France, Great Britain, Austria, Spain, the
USA, Brazil, Mexico, Taiwan, Singapore, China, South Korea, Malaysia, India, Turkey,
Croatia, Romania, Serbia and others.
In 2014, Spesima GmbH added the re-engi-

neering of industrial robots to its portfolio. This
is an opportunity for developing eco-friendly,
energy efficient and innovative business. The
engineers use the reliable mechanical construction of the industrial robots and develop
an entirely new hardware, software and interface for the robot, customized to match the clients needs. To be able to do this, Spesima engineers apply up-to-date mechatronic approach
for the function-structural and dynamic analysis, computer modelling and other methods that
lead to creating know-how.
For its 28 years on the market, Spesima has
always been on the way to innovation, possessing more than 25 patented products, registered
utility models and trademarks.
The company's products have been participating in numerous exhibitions (e.g GIFA in Germany, FICMES in China, ANKIROS in Turkey,
RAE in Russia, etc.) and fairs, won many
awards and medals, of which the Award of the
German Economy in Bulgaria for 2006, Gold
Medal from the International Technical Exhibi-

tion in Plovdiv, Bulgaria (1997 & 2012), the
Award for Innovative Company of 2004 and
2012 of the Applied Research and Communications Fund.
The company has more than 4 000 sq m own
production facilities, as well as 800 sq m engineering office. Spesima GmbH employs about
40 highly qualified professionals with higher education, of which 5 PhDs in various engineering specialties.
The company is closely cooperating with Bulgarian organizations and universities. Spesima
GmbH is a member of the German-Bulgarian
Economic and Trade Chamber, the Bulgarian
Industrial Association, Society of Automatics
and Informatics Union, Robotics Association
and cooperating with the Bulgarian Academy of
Science and the Technical University in Sofia.
Our social commitment is also reflected by the
number of the students and undergraduates
who are regularly trained in Spesima GmbH
and make their university projects and graduation works.
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Productronica 2017 shows the future of
electronics together with SEMICON Europa
and IT2Industry
This year from 14 to 18 November the Messe Munchen trade fair center will again
host the leading event for electronics development and production - productronica,
but for the first time it will be co-hosted with both SEMICON Europa and IT2Industry.
In accordance with that, the emphasis will be put on semiconductor solutions and
digitalization in addition to robotics and miniaturization, thus creating the strongest
single event for electronics manufacturing in Europe and broadening the range of
attendees across the electronics supply chain.
With the inclusion of the two events, productronica now offers an extended platform for all its exhibitors and expands attendee opportunities to exchange ideas
and promote technological progress. SEMICON Europa in particular is focused on
the electronics manufacturing supply chain and, at large, the semiconductor manufacturing. It features the most advanced and innovative electronics manufacturing
platform in Europe, with key segments such as semiconductor front-end and backend manufacturing, MEMS/sensors, secondary equipment, advanced packaging,
and applications like the Internet of Things (IoT).
"The co-location of these events strengthens the global orientation of electronica
and productronica, in addition to reinforcing the importance of Munich as one of the
epicenters of the international electronics industry," explained Falk Senger, managing director of Messe Munchen.

A strong business climate indicates the success of the event

The German industry is having its strongest year in terms of sales since 2014, revealed the latest business climate survey conducted by the Mechanical Engineering
Industry Association (VDMA) productronic department. There has been a greater demand for semiconductors in the automotive industry and a need for digitalization solutions in manufacturing, which is naturally expected to result in a strong increase in sales.
The German manufacturers of systems, components and machines for electronics manufacturing are expecting a growth of 10,5%.
"Trade fairs reflect the current situation in their respective industries. For this reason,
the VDMA's numbers are indicative of a successful productronica for exhibitors and
visitors alike. Furthermore, together with our parallel events SEMICON Europa and
IT2Industry, we offer a comprehensive overview of electronics manufacturing, semiconductors and Industry 4.0," commented Senger on these forecasts.
Digitalization is the focus of the programme, with Industrial Internet of Things, automation and smart factory as the accents of this year's productronica trade fair. The event is
broken down into five different clusters.

PCB & EMS Marketplace

The PCB & EMS Marketplace cluster with its accompanying highlight day "Sustainable EMS" will be positioned in Hall B3 at the trade fair. Within this thematic, manufacturers of printed circuit boards and EMS providers will be able to show concrete examples of how they are meeting increasing requirements in the automotive industry, medical technology, industrial electronics and mechanical engineering. The cluster provides
an optimal platform for meaningful discussions and networking for the entire PCB and
EMS industry and allows for exhibitors, visitors and partners alike to meet, exchange
information and find the right supplier for their requirements.

SMT - the future of placement technology

The Surface-mount technology (SMT) cluster will represent the core of electronics
manufacturing in four halls - from A1 to A4. The technology, along with related miniaturization and weight reduction, makes it possible to manufacture devices such as smartphones and tablets. Visitors will be able to see productronica's exhibitors present the
entire value chain - from placement, soldering and measuring and testing technology to
quality assurance and product finishing.

Source: Messe Munchen

Another point of interest in Hall B2 will be the special show "Smart Data-Future Manufacturing", held together by VDMA and Lufthansa Industry Solutions. It will show how
new business models are developed from a variety of data. Visitors will be able to
experience the path of "Big Data-Collecting Data" (sensors in manufacturing machines)
to "Smart Data-Processing Data" (predictive maintenance) and all the way to "New Business-Interpreting Data and Deriving Decisions."
Additionally, the Fraunhofer Institute for Reliability and Microintegration (IZM) will
show the influence of the integration of various sensors and actuators in production
machines on processes and technologies using examples of modern assembly manufacturing again in Hall B2. Visitors will get information, among other things, about
how data collection is actually happening and how data robustness along the value
chain proves its worth.

Semiconductors Cluster - Growth in 2017

Cables are still very important in the field of manufacturing and the production sector,
nevertheless the trend towards wireless communication and machine control, underline
the exhibitors from Messe Munchen. For that reason, the Cables, Coils & Hybrids cluster
was already one of the highlights of the trade fair at the last productronica, and will also
be a great part of productronica 2017. This year, Hall A5 will contain the framework, in
which exhibitors and visitors can exchange information about the latest developments
and production technologies in this area.

The semiconductors cluster will take place with the close integration of SEMICON
Europe in Hall B1, providing attendees with a complete range of information on the topic
of semiconductor manufacturing. This cluster will also focus on the topics of production
of displays, LEDs and discrete components, the topics photovoltaic manufacturing, micro-nano production, materials processing and clean room technology.
According to a recent study by Gartner analysts, the semiconductor industry is expected to grow by more than 7% in 2017, corresponding to approximately USD 362 billion in
volume - a growth that will primarily focus on memory chips.
Industry representatives interested in this topic can benefit from a comprehensive
supporting program and various conferences to discuss the latest trends and technologies. Visitors will be able to attend both SEMICON Europa and productronica with one
ticked, said the event organizers.

Future Markets Cluster - Tracking down the future

Productronica Innovation Award enters round two

Cables, Coils & Hybrids- the basis for modern civilization

The Future Markets sector will answer various questions about the future path of electronic
manufacturing. In Hall B2, exhibitors will revolve around topics such as Industry 4.0, the smart
factory and 3D printing, with the IT2Industry exhibition integrated into the hall. The Trade Fair
and Open Conference for Intelligent, Digitally Networked Working Environments successfully
premiered in 2015 and this year features solutions for the industrial Internet of Things in areas
such as cloud computing, big data, IT security and M2M communication.
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Following its successful premiere in 2015 which had more than 70 submitted entries,
Messe Munchen is partnering with "productronic" magazine to present the productronica Innovation Award again at this year's fair. The categories are Cable, Coils and Hybrids, Future Markets, PCB & EMS, Semiconductors and SMT, and there will also be an
award in a new category - Inspection and Quality. The Innovation Award is available
exclusively to productronica exhibitors, who will receive their prizes on November 14.

SEE INTERVIEW

ISO 50001 is a strategic tool that helps
organizations put in place an energy
management system
eng. Mihael Deliyski,
Lead Auditor ISO 50001, Energoeffect consult,
for South-East European Industrial Market magazine

Mr. Deliyski, could you please explain to the readers of the
South-East European Industrial Market magazine what benefits will ISO 50001 bring to the business?

The construction of new energy capacities lags behind consumption. This puts
the security of energy supplies at risk. The optimization of all energy processes in
industry and buildings is at the core of ISO 50001. The standard covers all processes from supply, through distribution losses to final consumption in the form of useful
energy. Energy saving is no longer a fashion, it is becoming a major necessity to
reduce the cost of production or services. The avalanche development of the global
network and easy access to a huge variety of products and services leads to daily
price reductions. The unquestionable fact is that the leader in this "competition",
China, is the second economy in the world, with the ambition to take on world
economic leadership. From the supply chain of raw materials and materials through
production systems to final consumption - everything is tied to energy consumption.
Permanent costs such as salaries, raw materials, maintenance, etc. have a steady
growth trend. Thus, significant potential for optimizing cost is found in the energies
used. Reducing energy costs also makes it possible to increase the profit rate in an
intelligent way.
ISO 50001 is designed to help your organization improve its energy performance
through making better use of its energy-consuming assets. Improved energy performance can provide rapid benefits for an organization by maximizing its use of energy
sources and energy-related assets, reducing both cost and consumption.
ISO 50001 is used by large and small organizations all over the world. Its benefits can
take many forms. For some, it is about reducing the environmental impact and enhancing reputation; for others, the aim is to drive down costs.

What is an energy management system?

An energy management system helps organizations to better manage their energy
use. It involves developing and implementing an energy policy, setting targets for energy use and designing action plans to reach them. This might include implementing new
energy-efficient technologies, reducing energy waste or improving current processes to
cut energy costs.
ISO 50001, Energy management systems - Requirements with guidance for use, gives
organizations a recognized framework for developing an effective energy management
system. Like other ISO management system standards, it follows the "Plan-Do-CheckAct" process for continual improvement.
ISO 50001 provides a set of requirements that enable organizations to: Develop a
policy for more efficient use of energy; Fix targets and objectives to meet that policy;
Gather data to better understand and make decisions concerning energy use and consumption; Measure the results obtained; Review the effectiveness of the policy; Continually improve energy management.

Are there any peculiarities in the implementation of ISO 50001?

Like all ISO management system standards, ISO 50001 is designed to be implemented by any organization in the public or private sector, irrespective of size,
activity or geographical location.
ISO 50001 does not fix targets for improving energy performance, which is left up to
the user organization or to regulatory authorities. This means that any organization,
regardless of its current level of energy performance, can implement the standard to
establish a baseline, which it can improve on at its own rate.

Why customers should choose your company?

A peculiar feature of this standard is the need for a thorough energy analysis of the
condition and the identification of real indicators of improvement. This is also the primary
key for the best implementation of the standard. Here, in fact, is the advantage of Energoeffect Consult as a leading energy auditor with years of experience in improving energy efficiency. We can trust our customers to determine the real rationale for each investment to optimize energy costs. Through us, they can increase their profits and through
ISO Certification 50001 can improve their image as a green company.
Energoeffect Consult is in constant search for innovative schemes in the energy efficiency sector.
Out most common advice to our customers is that "The cheapest energy is the saved energy!".
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A leading policy of IVAS Tech
is to offer high quality at a competitive price

Aleksey Bogomilov Stratev,
Manager of IVAS TECH
Please share with our readers some information about IVAS
Tech and the company's main scope of activity.

IVAS Tech Company - Sofia was established in November 2000 with headquarters
and management address in Bulgaria, Sofia, bul. Asen Yordanov 10. The company is
managed and represented by Alexey Bogomilov Stratev. Our main activity is the production of equipment for Surface Mounting Technology (SMT) according to the requirements of EN ISO 9001:2008.

What is your position within the Bulgarian market?

IVAS Tech Ltd is the only Bulgarian manufacturer of electronic equipment for automatic assembly of printed circuit boards with electronic components. Ever since our
establishment we have been a determined and market-oriented company focused on
developing equipment for the middle and lower market segment. We rely on the greater flexibility, higher precision and of course greater performance of such equipment.
The target group of IVAS Tech Ltd are small and medium-sized OEMs (Original Electronic Manufacturers), companies that develop and offer their own products or CEM
(Contract Electronic Manufacturers) - Suppliers, offering services such as "Surface
mounting of PCB", specialized in automated implementation of electronic components
of other manufacturers/products.
All machines offered by IVAS Tech Ltd have been developed based on the best technology for positioning and recognition of electronic components. The company is one of
the first and still a few companies not only in Europe, but also globally, combining a
linear motor and CMOS digital camera for middle and lower class equipment. In practice, the organization has no competition in the Bulgarian market from local producers.

What quality do you think gives you an advantage over your
international competitors then?
IVAS Tech Ltd equipment has been installed in factories not only in Bulgaria but
also in Italy, Spain, Germany, England, France, China and Taiwan. As Bulgarian customers we have to enumerate: AQ Plastronics - Veliko Tarnovo, Micron 20 - Sofia,
Daisy Technology - Sofia Primateh pro - Sofia and others. Customers from abroad:
Estanflux - Spain; Europlacer - Gr. Britain; Gemmy Tek - Taiwan; RTS - Russia; Solar
GB - Gr. Britain; Spacecannon - Italy; TabeRU - Russia; SMT Solutions - Argentina;
MTC - Germany. We believe that this is a testament of the advantages of IVAS Tech
as a Bulgarian producer, in addition to: our highly qualified engineers and programmers of the company, that can offer flexible solutions to meet the specific requirements of each customer; our guaranteed high-quality technical support; our customer
support for software use, and development of new programs and applications for the
customer's needs; our ability to provide new developments and software upgrades;
our desire for market growth and technological development.
Additionally, a leading marketing policy of IVAS Tech is to offer high quality at a competitive price. Another advantage of the company is the low cost of its production as a
result, both used in company developments, and the smaller cost of benefits (compared
with those in the European Union).

volume production. Running the X and Y axis is achieved by servo motors with linear
encoders with a precision of 1 micron and a digital motion controller, providing high
speed and extreme precision in the placement of each component. Using linear motors
significantly increases the reliability and life of the machine while dramatically reducing
maintenance costs. High speed and accurate positioning enables the speed of 4200
components per hour. Despite its compact dimensions, the machine has a large number
of feeder slots, which allow the simultaneous loading of 210 different components. Machine control is built on recognized as extremely reliable and fast CAN interface.
In 2010 the company put into operation a line for production of laser metal masks
(SMT stencils) for easy application of solder paste and glue. IVAS Tech Ltd uses two
precision laser cutting machines. Our stencils are highly appreciated by all Bulgarian
companies producing electronic devices.
Our production is presented as its own trademark, protected by the Patent Office of
Republic of Bulgaria.

How many people do you currently employ and what are some
of the highlights of your portfolio?

Have you experienced any significant challenges in your work
on the market?

At present there are 12 employees working in the company, who are all highly qualified
and meet the requirements of our main activity. The responsibilities and powers of the
officials in the organization are defined and regulated in the job descriptions, which are
in turn approved by the manager and included in the official record for each employee.
The main products we produce for the domestic and international market are PLM2000 Automatic Pick and place machine for surface mounting of printed circuit boards; HBSM Automation for mounting and soldering of Power LEDs type "Luxeon "; AFM - Automatic
Feeder magazine for components on rolls; VFM - Vibratory Feeder magazine for components on stick; SPM100 - Manual stencil printer for solder paste; BTO -Reflow ovens for
soldering of printed circuit boards; TSM200 - Termode soldering machine for SMD connectors and cables; ASH300 - Heat sealing machine for flat cables.
The first product we placed on the market is PLM2000 - Automatic Pick and place
machine for surface mounting of printed circuit boards. This product conforms with the
global trends in surface mounting equipment, the economic situation in Bulgaria (the
pace of market and industry) and the needs, expectations and requirements of the Bulgarian manufacturers of electronic products. Designed as a mid-range machine, developed based on the latest technologies in positioning systems using Linear Motors, Motor Control System with DSP and Vision system using a CMOS Digital camera, PLM2000
is a flexible solution for any enterprise with a diverse range of products and medium
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The company currently cannot compete effectively enough with large European manufacturers, and therefore seeks to provide flexibility in production processes and product
range. It is able to make adjustments in the technological process and respond to demand and market requirements easier than larger companies in the industry, so for the
purpose company created a special engineering team.
To overcome the challenge of realizing our main products in the Balkan region and the
countries of Eastern Europe, export sales are realized by a well-developed distribution
network comprising at least one representative of each country. We have trained technicians who have completed a special course for service maintenance.

Do you take part in any specialized events where your current
and potential customers can meet you and view your products?
Yes, IVAS Tech participates in one of the world's largest exhibitions in the manufacture of machinery for the electronics - productronica in Munich, Germany. We also traditionally participate in the International Technical Fair - Plovdiv. We maintain our company website with an advertising and technical section.
IVAS Tech provides a comprehensive range of complementary, integrated systems
and services that span the electronics manufacturing value chain, helping your company to increase quality and flexibility, resulting in lower overall costs.
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We expect further growth in the EEU area

Zoltan Kiss,
Manager for International Industrial Key Accounts in Endrich
Dear Mr. Kiss, tell us more about Endrich Bauelemente's
scope of activity and your position within the company.

Endrich is a leading design-in distributor in Europe, which means we start our
projects with our customers in the very early stage of the life cycle of a product,
with development engineers usually at idea phase. We operate on the field on
"technical" sales of electronic components. Endrich is a mid-size German family
owned company with over 40 years experience in the business, holding top 10
position among Europe's component distribution.
Our main area is still Germany, the turnover of the Endrich group exceeds
the EUR 100 million. Very strong part of our export activities are concentrated
in South-East Europe, especially in the region of Hungary-Bulgaria-Romania,
which is the leading area of our export sales, and its weight is still growing. I
am responsible for all the activities of the Eastern European area, and for
some international industrial companies - such as Schneider, Honeywell and
Flex chain - my role is being a key account manager. Next to the sales position I am also writing technical articles and books for supporting our sales
team and also our customers.
The collection of these English publications are summarized yearly in a book,
that is available free for all the customers of Endrich as well as the readers of
your magazine. The book contains technical white papers in all kinds of areas
of electronics, such as circuit protection solutions, sensor technology, passive
components, semiconductors, optoelectronics and acoustics. This is made to
inform customers and show our competence in providing solutions for everyday cases at electronics circuit design. This book is also used to support our
sales engineers as a useful tool in front of customers, or just educating themselves. The book series won the Special Grand Prix of the Budapest Industry
Days Trade fair in 2016.

As an established worldwide distributor delivering to
50 different countries, which of the company's advantages and qualities do you think gives the best competitive edge?

We represent a number of far-Eastern and American component manufacturers, that need to have a European technical sales department for correct technical advising and design support. Endrich can fulfill this task, as we operate by
having highly technically trained field sales engineers, who are able to understand the problem of the customer, and with the 40 years old knowledge base of
our company, can usually provide solutions. If the design requires a customized
component we are able to describe the requirements towards the component
engineers of our suppliers, and they are able to make a tailor-made solution
quickly without long back-and-forth discussions. Furthermore we also offer to
our partners a high level standard or customized logistics support in the mass
production period of their product's life cycle.
Endrich has a special mix of components in the delivery program, a large
portfolio of niche products that need special attention as well as standard components. We focus on sensors, passive parts, optoelectronics, electromechanics and semiconductors. We are flexible and can customize products meeting
customer requirements. Especially the automotive industry often requires these
kind of special solutions.

On the Balkans, Endrich Bauelemente has regional offices in Sofia, Bulgaria, and Timisoara, Romania. What factors contributed to choosing these destinations?

When I started my carrier in 2005 at Endrich, I was originally responsible for
Hungary, Romania and Bulgaria. In these countries I had planted seeds of remarkable business opportunities, this is the time of harvesting the fruits, therefore I needed local engineers to support the existing customers, and as being
local professionals, they have better chance to grow by finding new possibilities,
where I was limited by lack of language skill. I can concentrate my efforts now to
new areas, like Baltic countries or Czech and Slovak Republic as well as Slovenia. Also the growth of the turnover of the two offices makes the possibility to
extend the EEU team. We are constantly seeking for new staff, and trying to
develop our share on the component sales in eastern Europe.
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On your website you state that almost one fourth of the
yearly turnover of Endrich is generated by activities in
the automotive supply industry. Is that the same for your
business on the Balkans?

We have a huge percentage of automotive sales, meaning that most of our
suppliers and their products have concerning approvals, the quality level is high
and thanks to the volume of sales, prices are competitive. In Bulgaria this is the
same, as many automotive designs made by Endrich in other part of EU are
manufactured here. In Romania we are much more involved in industrial and
metering business, but automotive industry has also remarkable role. Next to
the country account management, we operate with a key account management
team for handling our tier 1 customers to best serve them.

What is your expected outlook for the upcoming fiscal year?

We expect further growth in the EEU area, especially in Hungary and Romania, where we have some new volume projects starting. I had to take
back direct responsibility over the Bulgarian activities due to management
decision, but we are about to open new office in Poland, and our international sales team in Hungary is extended. The growing figures of Bulgaria,
which are concentrated at a few customers, will be handled from Budapest,
thanks to the easy direct connection between Budapest and Sofia by air. As
the numbers regard, we will have further growth, and hopefully the allocation "What is the main problem of the electric industry today?" will also disappear in a couple of months, making daily business smoother and less
stressful. I am looking forward to see the possibilities in the new territories
like Poland, and the projects coming from the international industrial key
accounts like Flex and Schneider. Next year is again the year of Electronica
2018 in Munich, one of the trade shows Endrich participates, but readers
can meet us at Embedded 2018 as well as a number of local EEU events.
Last but not least we are preparing the new issue of the Endrich technical
book, which contains the technical publications of 2017, some of them have
been published in South-East European Industrial market.

PAID ARTICLE

Voltage characteristics of capacitors

Dipl.Ing. Zoltan Kiss Sales manager East Europe /
Endrich Bauelemente Vertriebs GmbH

Very often the multi layer ceramic capacitors (MLCCs) are responsible
of unexpected noise appearance in electric circuits. The most usual reason of this negative behavior is the DC bias-dependence. The more the
applied voltage is approaching the rated voltage, the less effective capacitance the capacitor has. This phenomenon is called the voltage characteristics of the device, and capacitors are said to have good voltage characteristics, when the change is small. Here we are going to review the
reasons leading to this effect.

Comparison of capacitors

raw material changes with the temperature. Especially below the Curie
temperature (cca. 125°C) the so called spontaneous polarization occurs
without applied external electric field. The most of the dipoles in the dielectrics are flipping back and forth with the AC voltage. In case an electric
field is applied, this spontaneous electric polarization can change orientation, this is the so called Ferro electricity (analog to the ferromagnetism).
Without an external DC voltage, polarization is spontaneous, but by applying it, the polarization is forced to the direction of the electric field in the
dielectric. More and more dipoles are locked (approaching to saturation),
and less and less operating ones can align themselves to the AC signal.
As the capacitance is defined by the number of operant dipoles, it becomes lower than before applying the bias. This is the mechanism of decrease in the capacitance after applying DC voltage.
The problem of DC-BIAS is affecting the class 2 or 3 ferroelectric, non
linear dielectrics, such as X7R, X5R, X6S, X7S, X7T, Y5v etc.

On the figure it can be seen, that applying DC voltage to the MLCC capacitors of e.g. X7 dielectric type, the effective capacitance will decrease with
70% by approaching the rated voltage.
This phenomenon is not applicable however for Panasonic's OsCon type
of capacitors with organic semiconductive polymer electrolyte or other polymer or tantalum dielectric ones.
When designers are about to select capacitors for the circuits, there
are a lot of properties that should be aware of in order to be able to
select he right solution. The maximum rated voltage, the low ESR value,
the lifetime, the temperature effects are all factors to be considered. Key
of the selection criteria can be size and cost. Ceramic capacitors are the
lowest cost devices, used primarily for decoupling and bypass applications. They are not polarized, having the lowest ESR and due to small
sizes having the lowest ESL value, therefore very popular for the designs. However they have some limitations that should be kept in mind,
most important ones are the DC-Bias problem.

DC BIAS Characteristics

DC bias characteristics describe the capacitance deviation from the nominal capacitance of the capacitor when applied DC voltage approaches the
nominal voltage. A lot of different capacitors utilizing ceramic dielectrics
(MLCC, monolithic, disc) show high decrease of effective capacitance, while
conductive polymer aluminum electrolytic capacitors, conductive polymer
tantalum electrolytic capacitors are not much affected.
The reason of this capacitance change can be explained by the crystalline structure of the raw material. In the high dielectric constant capacitor
types of monolithic ceramic capacitors, the crystal structure of the used

When using MLCCs it s necessary to use voltage derating. In case higher
voltages should be considered as rated voltage, better to replace these types
with polymer capacitors, as they should not be derated as voltage regard.
This means that there will be a good chance for downsizing the circuit.
Panasonic's PosCap, SP-Cap and OsCon series as well as SUNCon's
EP-Caps are keeping their capacitance stabile on the rated voltage.

Zoltan Kiss
Sales manager - Eastern Europe
e-mail: z.kiss@endrich.com
south-east european
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Mineral and mining industry
in Southeast Europe
The mining industry in Europe has a rich, longstanding, and at some points
varied history. While it is currently held in low regard for largely fallacious
reasons and thus faces many challenges, its actual spread and diversity surprise.
In terms of GDP, Europe's mining industry accounts for a small share, but it
provides a significant share of the global production of many products. It does
also stand favourable comparison with that of the USA. It is relatively weak in
many metallic products and has a strong industrial minerals bias, however.
Some features of the industry stem from its very long history, including a
legacy of state ownership and incipient protectionism, as well as complex
land ownership and mineral rights. Exploration spending is relatively low,
but Europe does have many prospectively good projects, even in metals.
The main observed obstacles are in the area of planning controls and
environmental regulation, which are global rather than specifically European issues.
This issue of South South-East European INDUSTRIAL Market Magazine
previews the geological situation of the south-eastern European countries, as
well as their respective mineral and mining industries within recent years. The
information has been gathered from readily available market reports and various government studies.

Albania
As a comparatively small, mountainous country within the Western Balkans that has 362 kilometers (km) of coastline on the Adriatic Sea, Albania has considerable extractable mineral deposits of chromium, coal, copper, iron, nickel, and petroleum, along with potential offshore hydrocarbon
and hydroelectric power resources. Albania additionally produces cement,

Source: Dreamstime

clay, ferrochromium, gypsum, limestone, silica sand, and steel. The country is not a major producer of mineral commodities on a world scale, with
the exception of chromium, that accounted for about 2,5% of world production, but within its own economy the exploration, extraction, and processing of mineral ores brought about a considerable and growing part.
For example in 2014, mineral processing activity continued to expand,
albeit at a subdued rate, and was primarily supported by foreign direct
investment. The value of the country's mineral exports diminished due to
the recession in the economies of its leading trade partners within the
euro area.
Albania officially became a European Union (EU) candidate state in June
2014, following a 20-year economic and political transition to a free market
democracy. Although membership negotiations with the European Commission weren't launched yet, the pre-accession alignment process additionally
pushed the country's efforts to harmonize its laws, including those for the
mineral sector, with the EU body of law, particularly regarding mineral concessions and hydrocarbon tenders. The Government offered concessions in order to increase the production and processing of chromium, copper, and nickel, and to begin with production of basalt, bituminous sands, decorative stones,
and olivinite. During that period many mining permits were cancelled following
an audit of mineral exploration and extraction companies.

Bosnia and Herzegovina
Bosnia and Herzegovina is a mountainous, largely landlocked country on
the western Balkan Peninsula. The country borders other former Yugoslavian
republics such as Serbia, Croatia, Montenegro, and has a very narrow strip of
land on the Adriatic Sea. Much of the territory consists of karst limestone. No
matter its relatively small size, Bosnia and Herzegovina has substantial mineral resources; the most significant among these are copper, iron ore, bauxite, lead, lignite, and zinc. The country also has significant hydropower and
coal-powered thermal energy potential and prospective petroleum and natural
gas resources - it is one of the very few exporters of electrical energy among
the Balkan countries.
As for the metal-processing sector, for the country it includes both ferrous
and nonferrous metals as the most valuable segment of Bosnia and Herzegovina's mineral industry. The sector is the largest exporter of goods by value
which has registered a substantial increase in production in recent years.
The main mineral outputs of Bosnia and Herzegovina's metal-processing
sector are alumina, aluminum, iron, lead, steel, and zinc. The mineral extraction sector is generally dominated by the mine output of bauxite, coal, copper,
iron ore, lead, and zinc. Mineral fuels produced in the country are coke, lignite,
and subbituminous coal, with coal accounting for most of the domestic energy
production. Mineral output also included barite, dimension stone, limestone,
salt, and sand and gravel.
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Bulgaria
For its relatively small size, Bulgaria has very diverse geology. The tectonic
settle of the country is presented mainly of four first-order tectonic units and
many second and third-order units. The main raw materials which are mined
in Bulgaria include lignite coal, lead and zinc, copper and polymetal ores,
gypsum, limestones, bentonite, kaolin, quartz sands, fire-clays, marbles. The
biggest open basin in the Balkan Peninsula for lignite coal is situated in Bulgaria's East Sredna Gora mountain.
The mining industry of the country makes up about 5% of the total GDP and
provides direct employment to approximately 30 000 people, and through related industries to about 120 000. A total of 23 million tones of natural resources are registered in the country, as well as
industrial deposits of 55 minerals and rocks for industrial production. The
most important country resources are its deposits of rock-salt, kaolin-containing sands, quartz sands, barite, gypsum and limestones for the production of
faience. An essential share belongs also to the clay deposits (fireproof, bentonite and ordinary ones), dolomites, limestones for the chemical industry,
quartzite, perlite, fluorite. Prospecting for vermiculite, graphite and others has
been carried out in the recent years.

Greece
Greece is a EU country with a significant mineral resources background in
terms of quality, quantity and variety of ores, minerals and aggregates. The
Greek mining and metallurgical industry constitutes an important sector of the
economic activity of the country as it supplies essential raw materials for primary industries and various downstream users.
Although the sector's significance to the economy has been declining for
the past 20 years, it still contributes for about 2% of the GDP with the
inclusion of interrelated enterprises such as quarrying, concrete, processing and production of intermediate and final products. There is a certain
opportunity for further development and flourishment as long as current
obstacles of the latest economic crisis are overcome and new investments
are attracted.
The mining/metallurgical sector in Greece covers a wide range of mineral
commodities and comprises four major sub-sectors, namely: metallic minerals (bauxite-alumina-aluminium, nickel, lead-zinc, gold, copper, huntite/hydromagnesite etc.); industrial minerals (bentonite, perlite, magnesite and
magnesium compounds, pumice, pozzolan, gypsum, attapulgite, amphibolites, olivenite, calcium carbonates, industrial clays etc.); marbles and ornament stones; energy minerals (lignite); geothermy and hydrocarbons (upstream process).
Greece does not produce certain high-tech metals such as lithium, titanium,
tantalum, platinum, and rare earth metals like neodymium, dysprosium, etc.,
but it is an important producer of basic metals and industrial minerals, some of
them with international credentials. Exporters of primary source and processed
materials hold leading positions in the European and international markets in
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products such as bauxite, alumina, aluminum, nickel, caustic magnesia, bentonite, perlite, pumice stone and marbles. For example, Greece is the only
country in the world capable of producing huntite, the leading producer of
perlite, the second producer of pumice and bentonite and as well as the first
magnesite export country in the EU.
The exploitation of the country's mineral wealth significantly contributes to
the regional development because the mining industry is mainly active in peripheral regions, employs a considerable number of workers from the local
communities and develops a variety of other jobs supporting the productive
work of mining.

Kosovo
Kosovo is a relatively young, landlocked country in the central Balkans
that borders Albania, Macedonia, Montenegro, and Serbia. It is small in size
yet has substantial mineral resources of cobalt, nickel, lead, lignite, silver,
and zinc. Kosovo's territory is geologically composed of various sedimentary, magmatic, and metamorphic formations that contain deposits of aggregates and construction materials, bauxite, chromium, lead, magnesite, nickel, silver, and zinc.
In addition to that, the country also has substantial hydropower and wind
energy potential. The eastern Vardari Zone in the north forms the most important mineral zone and hosts the Trepca lead, silver, and zinc mines, which
provided the majority of mineral production in the former Yugoslavia until its
disintegration in 1990.
Kosovo's mineral output is generally small by regional and world standards.
The shares of mining and quarrying and manufacturing sectors in the country's gross domestic product (GDP) continued to be significantly below their
past levels in the 1980s as a result of the deindustrialization and the accom-
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panying loss of capacity that began in 1990 owing
to political instability and the consequent armed
conflict between ethnic Albanians and Serbs. Mineral commodity production increased significantly, from a relatively low base, in the years following Kosovo's declaration of independence in 2008.
Mines and production facilities for cement, ferronickel, and steel plants, and marble quarries received foreign direct investment (FDI) from European countries and Israel.

Macedonia
Macedonia is a small, landlocked, and primarily mountainous country that borders Albania,
Bulgaria, Greece, Kosovo, and Serbia. Macedonia is endowed with various mineral resources, including many metals (antimony, arsenic,
chromium, copper ore, gold, iron ore, lead,
manganese, nickel, silver, and zinc); industrial
minerals (clays, including bentonite and kaolin,
feldspar and mica as by-products, gypsum,
limestone, marble, sand and gravel, silica sand,
talc, titanium, and volcanic materials); and mineral fuels and related materials (lignite, rare
earths, and uranium).
Recent studies revealed that the mineral industry of the country has registered a product growth
in non-metallic mineral production. In general,
mining has been developing for the last ten
years, and projects such as the modernization
and rehabilitation of the Bitola and the Oslomej
thermal powerplants, the expansion plans at the
Suvodol project, and plans to develop the Mariovo and the Zivojno deposits are carried out with
the purpose of strengthening the lignite mining
industry in the short run.

Source: Pixabay

eral company and sole aluminum producer, Kombinat Aluminijuma Podgorica (KAP), resumed
production and its leading bauxite producer, Rudnici Boksita, increased its output. Iron and steel
production continued to increase as Montenegro's
primary iron and steel company Toscelik Niksic
continued its plant modernization program. Montenegro's first tender for offshore hydrocarbon exploration and extraction received bids from foreign
companies for all blocks that were offered for concession in the country's Exclusive Economic Zone
(EEZ) in the Adriatic Sea.

Montenegro

Romania

Montenegro is a European Union (EU) candidate located in the western Balkan Peninsula.
It borders Albania, Bosnia and Herzegovina,
Kosovo, and Serbia. The country produced a
limited number of mineral commodities, none
of which was regionally or globally significant,
but it has the potential to become a regionally
important coal and hydrocarbon producer. Montenegro's mineral industry includes the mining
and processing of bauxite, industrial minerals,
and lignite coal. Metal production includes alumina refining, primary aluminum smelting, and
steelmaking. The country's mineral industry underwent a recovery in 2014 after its largest min-

Romania's key natural resources include natural gas, iron ore, petroleum and coal. As a member of the European Union, the country saw improvement in its mining activities for lead, zinc,
iron ore and copper. The membership boosted the
mineral industry's access to European markets
and made way for the development of trade and
investment opportunities.
Currently, Romania ranks tenth in the world in
terms of the diversity of minerals produced in
the country with around 60 different minerals
being produced. The richest mineral deposits
in the country are halite (sodium chloride). Romania is also an oil producer, but the level of
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production is not enough to make the country
self-sufficient.
According to the CIA World Factbook, other
natural resources of Romania include coal, iron
ore, copper, chromium, uranium, antimony,
mercury, gold, barite, borate, celestine (strontium), emery, feldspar, limestone, magnesite,
marble, perlite, pumice, pyrites (sulfur), clay,
arable land, hydropower. The Rosia Montana
area includes the largest gold deposit in continental Europe, estimated at over 300 tons of
gold and 1600 tons of silver, having a value of
USD 3 billion. So far, Romania's mineral production has been adequate to supply its manufacturing output, with energy needs also being
met by importing bituminous and anthracite
coal and crude petroleum.

Serbia
Serbia is a landlocked nation located in southeastern Europe on a total area of is 77 474 sq.
km. It has a population of approximately 7 million
as of 2016. Serbia's mining sector is small scale
and yet to be developed owing to the country's
political situations. The mineral resources were
formed by complex processes of metallogenic development and in various geological epochs (PreBaikalian to Alpine). The most important group of
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SEE NEWS
Remus to build a new production
facility in Sanski Most
The Austrian company Remus announced it was
building a new manufacturing facility in Sanski
Most, a city in northwestern Bosnia and Herzegovina. Remus is one of the largest global producers of
exhaust pipes for the automotive industry. Currently the company's personnel numbers 150 people.
The new investment is aimed at doubling the company's production and will result in hiring 130 more
workers, the company said.
Currently, more than 90% of its production Remus exports to around sixty countries worldwide.
The whole production that will be manufactured at
Sanski Most is intended only for export.
Four years ago the company privatized the Turkish manufacturer of plastic joinery Enka and adjusted its facilities for the new business model.

Austrian company constructs a
modern plant in Bosnia and
Herzegovina
The Austrian manufacturer of measurement and
laboratory instruments Anton Paar is planning to
build a new business and manufacturing facility in
the Municipality of Brod, Bosnia and Herzegovina.
The Mayor of the Municipality of Brod, Ilija Jovicic,
already handed over the building permit for the
construction to the representatives of the company
at the location Mocila and after that the foundation
stone was laid, the Foreign Investment Promotion
Agency of Bosnia and Herzegovina reported.
The project is worth over 1 million euro and the
building construction phase is expected to be completed by the end of November this year. The company plans to commission the facility and start production in February 2018. Additional investments in modern machinery and equipment worth several million
euro are yet to be made in the upcoming years, the
Foreign Investment Promotion Agency added.

Hidria awarded as best supplier
of PSA Peugeot Citroen

Source: Hidria

The Slovenian company Hidria and its subsidiary Hidria AET were awarded the prize for best
supplier, PSA Best Plant 2017 by PSA Peugeot Citroen. The Idrija-based company is a manufacturer
of key parts for steering wheel systems and highperformance electro motors for hybrid and electric
vehicles. The French multinational group is planning to continue working with Hidria on engine development after 2022, the Slovenian firm stated on
its website. Besides the PSA group, Hidria also provides solutions for Opel diesel engines.
The company started its collaboration with PSA
Peugeot Citroen 17 years ago. Hidria's diesel engine cold-start systems find application in all vehicle models of Citroen, Peugeot and DS Automobiles with diesel engines. The Slovenian manufactuer invests 10 million euro in developments and
solutions which will be embedded into vehicles after 2022, the company said. In the next five years it
plans to invest 26 million euro in its subsidiary Hidria AET, which develops and manufactures topnotch systems for diesel engine cold-start.
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Source: Pixabay

metallic mineral resources of Serbia includes Cu,
Pb-Zn, Au, Ag, Sn, Mn, U, Mo, Ti, W, Co, Sb and
Fe ores. The important group of industrial mineral
resources include: bentonite, boron minerals, refractory clay, gypsum and anhydrite, diatomite,
dolomite, zeolite, kaoline, quartz sand, cement
marl, ceramic clay, limestone, magnesite, phosphates, chrysotile-asbestos, building industry
granulates (natural and crushed) and decorative
stone. Serbia also has significant resources of fossil fuels, particularly coal and oil shale. The soft
brown coal (lignite) is of great economic importance since it represents the main source for the
production of electric energy.
Despite the mineral production of the country being meager, the Serbian government is working
towards providing a proper legal framework to ensure a secure environment for investors keen on
exploration and mining activities.

Slovenia
Slovenia is positioned where the Alps meet the
Pannonian Basin, Dinarides and Adria Foreland.
In this area, with the exception of the Alps, coal
was excavated at many sites of various sizes,
from small local pits to a number of large collieries
in which yearly production yielded tens to hundreds of thousands of tons of coal.
The Slovenian coal deposits can be differentiated into paralic (sea-shore) and intermountain
(mostly lacustrine-fluvial) coal deposits. The
first type usually consists of up to 2,5 m thick
coal seams in cyclically interchanging sequences of freshwater and brackish sediments, while
the second type usually consists of a small
number of seams or even of only one thick coal
seam. The Slovenian coal is mostly humic, only
exceptionally sapropelic. Both types of coal deposits - paralic and intermountain developed in
low-lying topogeneous marshes. Hence, they
are mostly moderate to ash-rich and contain
mostly 1-3% sulphur.
Only one coal mine is still in operation today
in Slovenia - the Velenje Lignite Mine - with a
production of 3,2 Mt in 2015, which is entirely
consumed by the nearby Sostanj Thermal Power Plant.
Nevertheless, Slovenia has considerable deposits of mineral raw materials. While all metal mines
are currently out of operation, the extraction of

construction and industrial minerals, such as aggregates, clays, dimension stone, and some energy raw material deposits, i. e. coal and hydrocarbons, remain active.

Turkey
Turkey is an emerging market economy and a
European Union (EU) candidate country that is
strategically located in both south-eastern Europe
and south-western Asia. Turkey's mineral sector
has increased its output and exports significantly
since 2002 and has been attracting higher levels
of foreign direct investment (FDI) for the last several years. But many of the mineral resources of
the country remain undeveloped, particularly
those of copper, gold, lead, nickel, silver, and zinc,
and particularly those located in eastern Turkey.
Although not resource rich in mineral fuels except
for coal, Turkey has become a key energy transit
corridor for multiple operational and planned hydrocarbon pipelines between the energy-rich
countries of the Caspian Basin and the Middle
East, and the energy-consuming countries of the
EU owing to its unique geographic location between Europe and Asia.
The country's rich mineral industry produces
more than 50 mineral commodities from about
4500 known mineral deposits, including metals
and industrial minerals. In 2014, Turkey was the
world's leading producer of boron minerals (accounting for 70% of world production), perlite
(40%), and pumice and pumicite (31%). It was
also the world's second producer of feldspar (23%
of world production) after Italy, and of magnesium
compounds (9%) after China; the fourth-ranked
producer of chromium (10%) and cement (2%);
the fifth-ranked producer of bentonite (4%); the
eighth-ranked producer of barite (3%) and crude
steel (2%); and the ninth-ranked producer of kaolin (4%). Turkey is a top producer of cement and
gold for Europe, as well as second-ranked producer of steel after Germany. The country was
also the leading exporter of boron, marble, and
travertine in the world. Turkey is also a significant
source of value-added metals and industrial mineral commodities, such as cement and steel, accounting for 2% of world production of both commodities.
Source: USGS Mineral Resources Program

This autumn, EMO Hannover opened its doors
to over 2200 exhibitors and a staggering 130 000
visitors from all around the world. The actionpacked 2017 edition of the trade fair for the metalworking sector featured the "creme de la creme of
international production engineering", as EMO
General Commissioner Carl Martin Welcker stated at the grand opening on September 18th. A
survey held within the visitors revealed their intent
to invest a total of over EUR 20 billion in production technology over the next 2 years, which indicates the major impact on business activity the
event has had. In the six exhibition days, deals
worth EUR 8 billion were signed.
"An open society and prosperous economy rest
on a foundation of communication and trust. Trade
fairs like EMO embody this in a concrete and tangible way. Fortunately, this tradition continues to
flourish, even in an age of digital catalogs, video
conferences and just-in-time production", said German President Frank-Walter Steinmeier at the
opening of the event.
The total of 2226 exhibitors at EMO Hannover
represented 44 different nations, while the visitors
came from 159 countries around the world. 71%
of the foreign visitors came from European countries, but this year's attendance from Asia in particular had also risen significantly and they represented 23% of attendees. In terms of countries of
origin, the foreign visitors were mostly from Italy,
Sweden, China, Turkey, the Netherlands, Russia,
Switzerland, Japan, Austria, Poland, Taiwan,
Denmark, India, and others.
"Foreign visitors were keenly interested in seeing how the market leaders are leveraging digiti-

SEE EXHIBITIONS

EMO Hannover 2017
was marked by record
participation

SEE NEWS
Osram opened its first factory
in Bulgaria

Source: InvestBulgaria Agency

German lightning devices manufacturer Osram
officially opened its first factory in Bulgaria. The
company invested BGN 50 mln in the creation of a
facility for production of electronic control gears
(ECG) for drivers and LED modules in the country's
second largest city Plovdiv.
The Bulgarian plant opens a total of 900 new job
positions as a part of Osram's Digital Lighting Systems
business unit. The unit is responsible for the development, production and sales of electronic lighting components which will be sold to Osram to manage their
distribution to end customers in Europe.
The official opening ceremony took place on
October 19th and was attended by Bulgaria's Deputy Minister of Economy Alexander Manolev, the
Deputy Prime Minister Tomislav Donchev, the Mayor of Plovdiv Ivan Totev, as well as the Executive
Director of InvestBulgaria Agency Stamen Yanev.

zation to benefit the various process chains. They
were also eager to see how new business models
are growing up out of all the harvested data," explained Welcker.

Visitors were keen to get a grip on
the future of manufacturing
The greater part of the exhibitors was touting connectivity solutions, data analysis applications and
innovative services in line with the show's chosen
slogan "Connecting systems for intelligent production". Most interesting in terms of engagement were
the showcased systems capable of interconnecting multiple partners, cloud-based machine monitoring solutions, simulation soft-ware, augmented
reality for machine maintenance, blockchain tech-

Litens sets up its second
European plant in Romania
The Canadian Automotive group Litens has
opened its second European manufacturing plant in
Romania. The factory is situated in Giarmata village,
Timis county, and takes up 7500 square meters.
The Romanian operations are the latest addition
to Litens Global's manufacturing footprint, and as
such are poised to serve the company's increasing
business in Europe. It was announced that initially
the plant will employ 30 people, but there are plans
to gradually increase the number to a total of 250.
Litens was founded in 1979 and is specialized in powertrain system engineering and component supply. The
firm currently has over 2000 active employees worldwide, including countries like Canada, Germany, Brazil,
China, India, Japan, France, Italy, UK, South Korea.
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SEE NEWS
A deep conversion complex to be
made at Gazprom's Pancvo
Refinery in Serbia

Source: Gazprom Neft

Gazprom Neft has started the construction of a
new deep conversion complex (DCC) with delayed
coking technology through Naftna Industrija Srbije
(NIS), who is 56-percent owned by the company.
The new complex will be situated at Pancevo Refinery and will have a capacity of 2000 tonnes per
day, allowing conversion rate to reach 99,2%. Additionally, the refinery's production of high-quality diesel duel is forecast to increase by more than 38%.
The project is a substantial part of the second
phase of Gazprom Neft's major programme to modernize the refining capacity at NIS. The total investment for this projects amounts to over EUR 300
million, making it the current largest investment
project in Serbia. It is expected to be completed
somewhere in 2019.
Within the project NIS will commence production of petroleum coke (pet coke) which is currently not produced in Serbia. Once the complex becomes operational, the refinery will cease the production of high-sulphur fuel oil (mazut), which will
result in improved environmental performance and
will enable Serbia to meet its international obligations in limiting the use of high-sulphur fuels.

Himoinsa and All Generating
open a new logistics warehouse
in Bucharest

Source: Himoinsa

Power generators and lighting towers manufacturer Himoinsa together with its distributor in Romania, All Generating, has officially opened a new
logistics warehouse in Ilfov, Bucharest. The facility
allows to serve markets like Albania, Bulgaria, Croatia, Moldova, Romania, Serbia and Slovakia.
The building occupies 1500 sq. m and has a
large generator storage area, which will help cut
delivery times and offer a fast local service and
spare parts distribution point.
"The facility will offer lighting towers and generators with a wide power range, primarily 20 to
500kVA, as these models are the most popular in
this region," stated EMEA Region Direcor of Himoinsa Guilermo Elum at the official opening ceremony.
Himinosa has been present on the Romanian
market since 2010. It has worked on the supply of
a set of transformators for Transgaz, the national
company responsibe for gas transportation, which
include emergency power to the control centres in
the handling stations.
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nology for secure data transfer, new business models and much more. Almost half of all attendees
expressed an interest in milling machines, machining centres and flexible manufacturing - 44%, while
38% were interested in lathes. 33% were looking
for precision tools, workpiece/tool holders, 24% for
measuring technology and quality assurance, 21%
for industrial electronics and robotics, and another
21% for software, manufacturing and process automation. Another major point of interest was the
topic of additive manufacturing, which mirrored the
interests of a fifth of the show's attendees.

A promising economic environment
surrounded the event
The record participation and an incredible amount
of signed deals during EMO Hannover 2017 were
accompanied by a promising economic environment with key economic indicators pointing upwards. British-based Oxford Economics, the forecasting partner of the German Machine Tool Manufacturers' Association (VDW), which produces
EMO, revealed that industrial production and investment on the part of the machine tool industry's
main client industries is expected to grow this year
by 3,4 to 5,6 percent. Asia is expected to take the
lead with a 6,5% investment growth, followed by
Europe and the Americas. At the same time, machine tool consumption is expected to grow at a
rate of 3,2%, Europe being in first place here with
growth of 4%.
"The southern European nations of Italy and
Spain, but also France - all three large machine
tool markets within Europe - continue to be stable
drivers of European growth. Asia is expected to increase its machine tool consumption by 3,5% in
2017. On the one hand, China has emerged from
its dry spell and is expected to grow at a rate of
3,9%", added the experts from Oxford Economics
in an official statement.
In Germany, the situation is just as positive, with
production up 3% and employment increase by
2,3%. As for the Americas, analysts are expecting
the machine tool market to stabilize there following
the downturn in 2016. For 2017, the forecasts are
for 0,5% growth.

"On the whole, the international economy is
providing the ideal prerequisites for increased
sales, which can be prepared and even concluded at EMO Hannover," stated Dr. Heinz-Jurgen
Prokop, Chairman of VDW.

The show's supporting program revealed even more technology trends
In line with the various topics of interest, the rich
supporting program of EMO Hannover gave important insight into the present and future manufacturing technology trends. The visitors were able to attend a wide array of conferences seminars and special displays which put an emphasis on Industry 4.0,
future production scenarios, additive manufacturing, intelligent tools, machine safety, training for factory workers and promising markets.
One of the special displays was an aerospace
show presenting process chain in chip removal. It
was organized by The Machining Innovations Network - an amalgamation of companies and research institutes that have established a common
integration and partner platform in the technology
field of chip removal. This event covered the aspects of simulation, tools, price monitoring, machinery control systems and more, explain every step
from planning to reworking.
For the first time, a special joint pavilion on startups for intelligent production & product pitches was
held during the entirety of EMO Hannover. The
booth was supported by the Federal Ministry for
Economic Affairs and Energy and its purpose was
to give platform to young companies in marketing
their innovations.

An outlook for the future
The substantial rise in participation for this year's
EMO Hannover lie in the fact that after four years,
the show returned to Hanover, the venue that has
been acknowledged as an international sectoral
highlight and a superlative platform for showcasing
innovations, suggested Carl Martin Welcker. The
next iteration of the event will again be held in Hannover - from 16 to 21 September 2019.
Pictures Source: TLL Media
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SEE Business
Albanian metal products manufacturer receives funding for expansion
Albania's leading local manufacturer of fabricated metal products APM has received
significant financing from the European Bank of Reconstruction and Development
(EBRD) and the Enterprise Expansion Fund (ENEF). APM is a fully owned subsidiary of
Alb-Star Sh.p.k., one of the largest private construction and engineering groups in Albania. A total of EUR 1,8 million will be provided to support the company's expansion.
APM's investment plan actually predicts a total of EUR 3,7 million to be spent in
the purchase of machinery and equipment meant to support the expansion of
capacity, undertaken as a response to growing demand from existing and new
clients. This will also allow APM to strengthen its competitiveness and position in
the EU markets.

Serbia begins work on its largest wind farm project
The largest wind farm project in Serbia and the Western Balkans to date will officially
be realized after it received a EUR 215 million loan for its implementation. The funds are
provided by the European Bank of Reconstruction and Development (EBRD) and the
International Finance Corporation (IFC).

Source: Pixabay

Source: APM

"This is the first joint financing by the EBRD and ENEF in Albania and it represents an important milestone. We are pleased to support the growth of a dynamic
Albanian company and its efforts to strengthen its position on export markets.
APM's development to date has also benefited from technical assistance from
ENEF and the EBRD's Advice for Small Business. This support will continue during the implementation of the project. We are committed to stepping up our financing to local enterprises in Albania and contributing to the competitiveness
and development of the country's private sector", said Matteo Colangeli, EBRD
Head of office in Albania.
"Collaboration with the EBRD and ENEF is providing us with the opportunity to progress
with the development of our company. This financing is enabling higher growth in exports, where there is significant demand for our products. The EBRD and ENEF are
providing APM with growth at the technological, managerial and strategic level", added
Altin Fuga, General Manager of APM.
The ENEF fund is supporting established small and medium-sized enterprises
with high growth in the Western Balkans. The EBRD is also an investor in the fund,
together with the European Investment Fund (EIF), the European Union (EU), the
German Development Bank (DEG), the Development Bank of Austria (OeEB) and
the government of Italy.

The Cibuk 1 wind farm has a total cost of EUR 300 million, and its financing package
was signed in Belgrade in the presence of Serbia's president Aleksandar Vucic. The
158MW wind farm is being developed by Vetroelektrane Balkana. The company is
owned by Tesla Wind, which is a joint venture between Masdar, a renewable-energy
company based in Abu Dhabi, and Cibuk Wind Holding, a subsidiary of the US-based
wind-energy developer Continental Wind Partners.
The project outlines the building of a 40 sq. km wind farm north-east of the Serbian
capital Belgrade, consisting of 57 wind turbines supplied by General Electric. The plant
will be connected to the grid in the first half of 2019 and is expected to produce electricity
for an estimated 113 000 households, while reducing CO2 emissions by more than 370
000 tonnes. The construction itself will create 400 jobs in the area, additionally contributing to local infrastructure with 50 km of roads.
"We would like to thank the government of Serbia, Mubadala Investment Company, as well
as the lenders, advisors, and all the other parties involved in reaching this critical milestone.
The development of the largest wind farm in the Western Balkans is a pivotal moment for the
expansion of renewables in the region and positions Serbia at the forefront of Europe's fastest-growing alternative energy sector," said the Chairman of Tesla Wind Yousif Al Ai.
Cibuk 1 will be Masdar's fourth wind farm in Europe after the 630 MW London Array,
the world's largest offshore wind farm in operation, the 402 MW Dudgeon Offshore Wind
Farm in England, and Hywind Scotland, a 30 MW floating offshore windpower development situated near the coast of Aberdeenshire.
"The Cibuk wind farm is a breakthrough for Serbia as the country works to meet its
commitment to produce 27 per cent of domestic power needs from renewable energy
sources by 2020. The EBRD has worked closely with the government to develop and
refine the regulatory framework for the sector and these efforts have now unlocked jobgenerating foreign investment and the first wave of renewable-energy projects," commented Harry Boyd-Carpenter, EBRD Director of Power and Energy Utilities.
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