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Sayguleijer Hocalarim, Dejjerli Sektdr Temsilcileri, Oijrenci Kardeslerim,

Dear Professors, Representatives of our Industry and Fellow Students,

2025 yil, sektérimiiz agisindan hem Avrupa’da hem de ilkemizde
beklentilerin bir miktar altinda tamamlanmig gériintyor. Ancak yilin
son geyreginde belirgin bir yiikselis gézlemlendi. Bu siirecin 2026
yilinda nasil gelisecegini, dinyanin bazi bolgelerinde devam eden
savas ve gerilim senaryolari ile ekonomimizin duraganlagma ihtimali
nedeniyle temkinli bir sekilde izliyoruz.

2025 yilinda durgun gegen piyasa kosullarina ragmen yatirm
kararlihgimizi sirdiirdiik. Ozdisan, Boardoza ile birlikte maker pazari
icin BUDOTEK’te (Dudullu OSB Bogazigi Universitesi Teknopark
A.S.) 184 yeni Uriin gelistirdi ve 2.000°den fazla trliinii 2026 ve 2027
yillarinda gelistirmeye devam edecek.

Bu alanda, global élgekte bilinen platformlara alternatif olacak nitelikte
Uriinlerle diinyaya agllma hedefimizi de surdiriyoruz. 2026 basinda
Las Vegas'ta diizenlenecek fuara katilarak, fuar etkinlikleriyle marka
bilinirligimizi artirmay1 hedefliyoruz.

Ozdisan, Asya iilkeleri arasinda 10. sirada, diinya siralamasinda ise
32. sirada yer alarak, en biy(k elektronik komponent firmalarindan
biri olma yolunda ilerliyor.

2025 ortasinda devreye aldigimiz ve blyiik bitce ayirdigimiz yeni web
sitemiz, 1 Agustos itibariyla hizmete girdi. Kullanim kolayhgi saglayan
bu yeni internet sitesi, dogrudan e-ticaret yapma, sorgulama islemleri
gergeklestirme veya her tirlli veriyi barindiran kapsamli bir portal
olarak tasarlandi.

2025 yil sonunda, diinyanin 6nde gelen ERP ¢ozimleri
saglayicilarindan biri ile anlagsma imzaladik. Bu adimla birlikte,
sistemsel verilerimizin uzun vadede daha denetlenebilir, izlenebilir ve
glvenli bir yapiya kavugmasini sagladik.

Ayrica, prototype PCBA iretiminde llkemizdeki bir eksikligi gidermek
amaciyla 3 milyon USD’lik bir yatirim planini 2026 yilinda hayata
gegirmeyi planliyoruz. Sancaktepe yerleskemizde bulunan fabrika
binamiza 7.000 m? daha ilave ederek, liretim ve depolama alanlarimizi
genisletme karari aldik.

Otomasyon departmani olarak DMY EOA A.S.de faaliyet gosteren bu
birimimizi, 14 yil aradan sonra tekrar biinyemize katarak, bu alanda
daha gulgclu adimlar atmaya basladik.

ABD’nin New Jersey eyaletinde, 26 yillik partnerimiz Kendeil ile
KENDEIL & OZDISAN firmasini kurduk. Ortak akil ve projelerle
birlikte, ABD pazarindan daha fazla pay alma amaciyla 2024 yili
sonunda kurdugumuz ortak sirketimizle 2025 yilinda faaliyete
basladik.

Hindistan’da kapi teslimi ticaretimiz de faaliyete gegti. Hindistan'daki
sirket temsilcimiz ile bu zorlu pazarda kendimize alan bulmaya
basladik.

Dogus Universitesi, Marmara Universitesi, Konya Selguk Universitesi,
Uludag Universitesi ve Mudanya Universitesi ile kurdugumuz
laboratuvarlarla, yiiksek teknoloji dersleri Ozdisan tarafindan ya da
ogretim gorevlileri tarafindan veriliyor. Katildigimiz Teknofest'lerde

ve diizenledigimiz geleneksel Liselerarasi Invention Challenge

bilim teknoloji yarismalarinda; bilimi sevdirmeye, kazananlari
ddlllendirmeye ve llkemizin gelecegi olan gencleri desteklemeye
devam ediyoruz.
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In 2025, our industry appears to have closed the year slightly below
expectations both in Europe and in our country. However, a significant
increase was observed in the final quarter of the year. We are cautiously
monitoring how this process will develop in 2026, due to ongoing war
and tension scenarios in certain regions of the world and the possibility
of economic stagnation in our country.

Despite the stagnant market conditions in 2025, we maintained our
commitment to investment. Together with Boardoza, Ozdisan developed
184 new products for the maker market at BUDOTEK (Dudullu OSB
Bogazici University Technopark Inc.) and will continue to develop more
than 2,000 products in 2026 and 2027.

In this field, we continue our goal of expanding globally with products
that can serve as alternatives to globally recognized platforms. At the
beginning of 2026, we aim to increase our brand awareness through
trade fair activities by participating in a trade fair to be held in Las Vegas.

Ozdisan ranks 10th among Asian countries and 32nd worldwide,
continuing its path toward becoming one of the largest electronic
component companies.

Our new website, which we launched in mid-2025 with a significant
budget allocation, went live as of August 1. This new user-friendly
website was designed as a comprehensive portal that enables direct
e-commerce, inquiry processes, and access to all kinds of data.

At the end of 2025, we signed an agreement with one of the world’s
leading ERP solution providers. With this step, we ensured that our
system data will have a more auditable, traceable, and secure structure
in the long term.

In addition, we plan to implement a USD 3 million investment plan in
2026 to address a gap in our country in prototype PCBA production.
We decided to add another 7,000 m? to our factory building at our
Sancaktepe campus, expanding our production and storage areas.

We have reintegrated our automation department, which had been
operating under DMY EOA A.S., back into our organization after 14
years, and have started taking stronger steps in this field.

In the state of New Jersey, USA, we established KENDEIL & OZDISAN
together with our 26-year partner, Kendeil. With the joint company we
founded at the end of 2024 to gain a larger share of the U.S. market
through shared vision and projects, we began operations in 2025.

Our door-to-door delivery trade operations in India have also become
active. With our company representative in India, we have started to find
our place in this challenging market.

Through the laboratories we established with Dogus University,
Marmara University, Konya Selguk University, Uludag University, and
Mudanya University, high-technology courses are delivered either by
Ozdisan or by academic staff. Through the Teknofest events we attend
and the traditional Inter-High School Invention Challenge science and
technology competitions we organize, we continue to foster a love of
science, reward the winners, and support young people, who are the
future of our country.

Ozdisan Elektronik Genel Mtidirii
Ozdisan Electronic General Manager

MUSTAFA YURTTAS

@ Online Shopping | www.ozdisan.com
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GZDISAN'DAN DIJITAL DGNUSUM ATILIMI YENi WEB SITES iLE YENi BiR DGNEM

DIDISAN'S DIGITAL TRANSFORMATION INITIATIVE: A NEW ERA WITH THE NEW WEBSITE

zdisan, dijital ddnuisiim vizyonu kapsaminda web
platformunu bastan sona yeniledi. Yeni site, yalnizca tiriin
katalogunu giincellemekle kalmiyor; muisteri deneyimini
iyilestirmeyi, global pazara erisimi hizlandirmayi ve
elektronik ekosisteminde ugtan uca ¢éziimler sunmayi amagliyor.

Sirketin distribGtor kimligini asarak gtivenilir bir teknoloji partneri
haline gelmesini saglayan bu doniisiim, tasarimdan Uretime,
tedarikten satis sonrasi destege kadar genis bir hizmet anlayisini
dijitale tasiyor.

Yenilenen ozdisan.com’un One Cikan Ozellikleri

Modern ve kullanici dostu arayuziyle platform, ziyaretcilere sade,
anlasilir ve hizli bir deneyim sunuyor. Giicli ve yiksek performansli
altyapisi sayesinde milyonlarca Uriin arasinda kesintisiz ve akici

bir sekilde gezinmek miumkin hale geliyor. Gelismis arama ve
filtreleme segenekleri, ihtiyag duyulan Griine saniyeler icinde
ulasmayi sagliyor. Global 6lgekte sundugu Urln ve ¢dzim erisimiyle
diinyanin dért bir yanindaki markalari ve teknolojileri tek bir noktada
bulusturuyor.

Bu yenilik, Ozdisan’in “global vizyon, yerel gii¢” anlayisinin dijital
diinyadaki guiglu bir yansimasi olarak 6ne ¢ikiyor. Modern altyapisi
ve genis Uriin yelpazesiyle, kullanicilara yalnizca Uriinlere degil, ayni
zamanda bilgiye, ¢éziime ve destege en hizli sekilde ulasabilecegi
bir ekosistem sunuluyor.

45 yili askin siiredir elektronik sektériine yén veren Ozdisan, dijital
dénusum adimlarini gelecegin teknolojilerini ngodrerek atiyor.
Yenilenen web platformu da bu vizyonun en giincel ve somut érnegi
olarak dikkat gekiyor.
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Ozdisan has completely renewed its web platform as part

of its digital transformation vision. The new site not only
updates the product catalog but also aims to improve the
customer experience, accelerate access to the global market,
and provide end-to-end solutions within the electronic
ecosystem. This transformation, which allows the company
to move beyond its distributor identity and become a trusted
technology partner, brings a broad service understanding—
from design and production to procurement and after-sales
support—into the digital realm.

Key Features of the Renewed ozdisan.com

With its modern and user-friendly interface, the platform
offers visitors a simple, clear, and fast experience. Thanks

to its robust and high-performance infrastructure, browsing
seamlessly and smoothly among millions of products
becomes possible. Advanced search and filtering options
ensure quick access to the desired products in seconds. With
global product and solution access, it brings together brands
and technologies from all over the world in one place.

This innovation stands out as a strong reflection of Ozdisan's
"global vision, local strength" philosophy in the digital world.
With its modern infrastructure and extensive product range,

it offers users an ecosystem where they can not only access
products but also quickly reach information, solutions, and
support.

For over 45 years, Ozdisan has been shaping the electronics
industry, taking digital transformation steps by anticipating the
technologies of the future. The renewed web platform stands
out as the most up-to-date and tangible example of this vision.

@ Online Shopping | www.ozdisan.com



OZDISAN ELEKTRONIK, ELECTRONICA INDIA FUARI'NDA YERINi ALDI

Urkiye’nin lider

distribitori Ozdisan

Elektronik, gegtigimiz

yil Electronica India
Fuarrna gercgeklestirdigi
katihmla uluslararasi
arenadaki konumunu daha
da pekistirdi. Fuar boyunca
yogun ilgi géren Ozdisan
stand, sirketin yalnizca
Turkiye’'deki saglam pazar
hakimiyetini degil, ayni
zamanda Asya elektronik
ekosistemindeki gliclu
yukselisini de gbzler 6nline
serdi.

Electronica India, kiiresel
elektronik tedarik zincirinin en
6nemli bulusma noktalarindan
biri olarak kabul ediliyor. Bu
fuarla birlikte Ozdisan Elektronik; genis riin portfoyiini, teknik
uzmanhgini ve diinya markalariyla kurdugu stratejik is birliklerini
uluslararasi alanda etkili bir sekilde tanitma firsati buldu.

Tirkiye’de uzun yillara dayanan tecriibesi ve lider kimligiyle
elektronik sektortintin givenilir oyuncularindan biri olan
Ozdisan Elektronik, son yillarda atti§i adimlarla Asya-

Pasifik pazarinda da glgli ve istikrarli bir bliyime ivmesi
yakaladi. Bolgedeki talebin artmasiyla birlikte sirket, tedarik
kabiliyetlerini genisleterek, teknik destek yapisini gliclendirdi ve
yerel pazarlara daha yakin olmayi saglayan adimlar atti.

Electronica India’da elde edilen yiiksek etkilesim, Ozdisan’in
Asya’daki marka bilinirligini daha da artirirken, sirketin kiresel bir
distribitdr olarak konumlanma hedefini de destekliyor. Fuarda
kurulan yeni baglantilar ve genisleyen is ortakliklari, Ozdisan
Elektronik’in Asya’daki varliginin 6nimizdeki dénemde daha da
gulcleneceginin habercisi.

Turkiye'deki liderligini uluslararasi basarilarla taglandiran
Ozdisan Elektronik hem yerel hem de global pazarlarda
blylmeye odaklanan stratejik yaklagimini stirdiirmeye devam
ediyor. Ayrica bu fuar katilimi, Hindistan'in dogal konumu
itibariyla Vietnam, Sri Lanka, Malezya, Singapur gibi bélgelerde
de gliclenme gabalari agisindan oldukga basarili bir adim olarak
one cikiyor.

www.ozdisan.com | Online Shopping &

OIDISAN ELEKTRONIK PARTICIPATED IN ELECTRONICA INDIA ON SEPTEMBER 1719 AS AN EXHIBITOR

As the biggest electronic component distributors,
Ozdisan Elektronik further strengthened its
international presence with its participation in this
year’s Electronica India exhibition.

Throughout the event, the Ozdisan booth
attracted strong interest, showcasing not only
the company’s solid market dominance in Turkey
but also its growing influence within the Asian
electronics ecosystem.

Recognized as one of the most important meeting
points of the global electronics supply chain,
Electronica India provided an effective platform
for Ozdisan to present its extensive product
portfolio, technical expertise, and strategic
partnerships with global brands to an international
audience.

With decades of experience and a well-
established leadership position in Turkey,
Ozdisan Elektronik has achieved significant and steady growth
in the Asia-Pacific market in recent years.

In response to the region’s increasing demand, the company
has expanded its supply capabilities, strengthened its
technical support structure, and taken steps to maintain much
closer to local markets.

The high level of engagement experienced during Electronica
India further enhanced Ozdisan’s brand visibility across Asia
and supported the company’s long-term objective of positioning
itself as a global distributor.

New connections established at the fair, along with the
expansion of existing business partnerships, signal that Ozdisan
Elektronik’s presence in the Asian market will continue to grow
even more strongly in the coming period.

By complementing its leadership in Turkey with rising
international achievements, Ozdisan Elektronik maintains its
strong industry position through a strategic approach focused
on growth in both local and global markets.

Due to India’s strategic location, this participation also
represents a highly valuable step toward strengthening
Ozdisan’s presence in surrounding regions such as Vietnam, Sri
Lanka, Malaysia, and Singapore.

Component | HAZIRAN JUNE 2026 7
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OZDISAN ELEKTRONIK, 2025 SUPPLY CHAIN CONNECT TOP APAC

DISTRIBUTORLUKLERI ARASINDA 10. SIRADA!

DIDISAN ELECTRONICS RANKS 0TH AMONG THE 2025 SUPPLY CHAIN CONNECT TOP APAC DISTRIBUTORS!

Ozdisan Elektronik, Asya Pasifik bolgesindeki lider
distribGtorler arasinda yer alarak buyuk bir basariya imza atti.
2025 yili itibariyla, Supply Chain Connect tarafindan yayinlanan
Top Asia-Pacific Distributors listesinde firma 10. sirada yer
aldi. Bu 6nemli basari, Ozdisan'in giiclii is modeli, yiiksek
kaliteli Grlin yelpazesi ve bolgesel pazarlardaki etkili dagitim
stratejilerinin bir sonucu oldu.

Asya-Pasifik bolgesi, kiresel elektronik pazarinin en dinamik ve
hizla biiyiiyen bélgelerinden biri olarak dikkat gekiyor. Ozdisan
Elektronik, bu bélgedeki gui¢lii varligi ve sektérdeki 40 yili agkin
deneyimiyle, yalnizca yerel pazarlarda degil ayni zamanda
kiresel 6lcekte de 6nemli bir oyuncu haline gelmis durumda.

Ozdisan Elektronik’in Asya-Pasifik bélgesindeki basarisi,
onlimlzdeki yillarda daha da artmasi bekleniyor. Asya,
elektronik pazarinda hizla buytyen bir bélge olmasinin yani
sira, surdurilebilir ve yenilikgi gdziimler talebinin arttigi bir alan
olarak 6ne ¢ikiyor.

Ozdisan, bu biiyiimeyi desteklemek igin teknolojik altyapisini
glclendirmeye ve yerel pazarlara daha yakin olmaya devam
ediyor. 2025 Top APAC Distribiitorleri listesinde 10. sirada

yer almasi, Asya-Pasifik pazarindaki liderligini pekistirecek ve
sektérdeki inovasyonlarla adindan sikga soz ettirecek. Ozdisan,
global bir distribtitor olarak adini saglamlastirma yolunda dogru
yolda devam ediyor.
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Ozdisan Electronics has achieved a significant milestone
by ranking among the leading distributors in the Asia-
Pacific region. As of 2025, the company placed 10th on
the Top Asia-Pacific Distributors list published by Supply
Chain Connect. This important achievement is the result
of Ozdisan's strong business model, high-quality product
range, and effective distribution strategies in regional
markets.

The Asia-Pacific region stands out as one of the

most dynamic and rapidly growing areas of the global
electronics market. With its strong presence in the
region and over 40 years of industry experience,
Ozdisan Electronics has become a significant player, not
only in local markets but also on a global scale.

Ozdisan Electronics' success in the Asia-Pacific region
is expected to grow even further in the coming years. In
addition to being a rapidly growing area in the electronics
market, Asia stands out as a region where the demand
for sustainable and innovative solutions is increasing.

Ozdisan continues to strengthen its technological
infrastructure and stay closer to local markets to support
this growth. Its position at 10th place on the 2025 Top
APAC Distributors list is set to reinforce its leadership in
the Asia-Pacific market and make it a frequent name in
the industry with innovations. Ozdisan is on the right path
to solidifying its reputation as a global distributor.

@ Online Shopping | www.ozdisan.com



GENGLER TEKNOLOJIYLE TASARLIYOR, GELECEGI GELISTIRIYOR
YOUTH DESIGN WITH TECHNOLOGY, DEVELOPING THE FUTURE

Teknolojinin yasamin her alanina
hizla entegre oldugu glinimizde,
genclerin yalnizca teknoloji tiketicisi
degil; ayni zamanda Ureten,
sorgulayan ve gelistiren bireyler
olarak yetismesi blyiik 6nem
tasiyor. Milli Egitim Madurlagu
tarafindan hayata gegirilen “MEB
Tasarla Gelistir” Robot Yarismasi,
bu vizyon dogrultusunda égrencileri
tasarim, miihendislik ve yenilikgi
distinceyle bulusturan gugla bir
platform sunuyor.

Bu yil “istanbul ve Su” temasiyla diizenlenen yarisma, gengleri
hem gevresel farkindalik hem de teknolojik tretim ekseninde
diisinmeye davet etti. Katimci takimlardan; suyun yagsam

icin tasidigi kritik 5nemi merkeze alan, surdurdlebilir gdzimler
treten ve istanbul’un kiltirel mirasini teknolojiyle harmanlayan
robot projeleri gelistirdi. Ogrenciler, tasarladiklar sistemleri
programlayarak ve islevsel hale getirerek fikirlerini somut
Uriinlere dénustirme firsati yakalyor.

“MEB Tasarla Gelistir”, bir yarisma olmanin 6tesinde; 6grenciler
icin ¢cok boyutlu bir 6grenme ve deneyim alani olusturuyor.

STEM yaklasimiyla fen, teknoloji, miihendislik ve matematik
disiplinlerini bir araya getiren bu siireg, teorik bilgilerin gergek
hayat problemlerine uygulanmasini sagliyor. Ayni zamanda takim
calismasi, iletisim, zaman yonetimi ve stratejik diistinme gibi 21.
yuzyil becerilerinin gelisimine de 6nemli katkilar sunuyor.

Yarisma siirecini desteklemek amaciyla 25 Aralik 2025 Persembe
giinii Ozdisan Elektronik ev sahipliginde katilimci takimlara
yonelik kapsamli bir seminer etkinligi gerceklestirildi. Bu etkinlikte
ogrencilere; elektronik, yazilim ve mekanik tasarim alanlarinda
temel bilgiler aktarilirken, proje gelistirme sirecinde dikkat
edilmesi gereken teknik noktalar uygulamali érneklerle ele alind.

Ozdisan Elektronik, yarisma boyunca sundugu teknik destek,
elektronik bilesen katkilari ve yonlendirici yaklagimiyla genglerin
teknoloji yolculugunda énemli bir paydas olarak yer aliyor.
Ozdisan’in bu siiregteki temel yaklasimi, genclerin hazir
cozumlerle yetinmek yerine tasarlayan, sorgulayan ve Ureten
bireyler olarak yetismesine katki sunmak.

Bugilin “MEB Tasarla Gelistir” ¢atisi altinda gelistirilen projeler,
yarinin akill sehir ¢goziimlerine, ¢evre dostu teknolojilerine ve
miihendislik uygulamalarina ilham veriyor. istanbul’'un suyla
kurdugu tarihsel bagin teknolojiyle yeniden yorumlanmasi ise
genglerin hayal giiciiyle birleserek gelecege umutla bakan
projelere dontsuyor.

www.ozdisan.com | Online Shopping &

In today's world, where technology is
rapidly integrated into every aspect of
life, it is essential that young people are
not only consumers of technology, but
also individuals who create, question,
and develop it. The "MEB Design

and Develop" Robot Competition,
launched by the Ministry of National
Education, provides a strong platform
that brings students together with design,
engineering, and innovative thinking in
line with this vision.

This year's competition, held with the
theme "Istanbul and Water," invited young people to think both in terms
of environmental awareness and technological production. Participating
teams developed robot projects that focus on the critical importance of
water for life, create sustainable solutions, and combine Istanbul's cultural
heritage with technology. Students had the opportunity to transform their
ideas into tangible products by programming and making the systems
they designed functional.

“MEB Design and Develop” is more than just a competition; it creates

a multidimensional learning and experience space for students. This
process, which combines the disciplines of science, technology,
engineering, and mathematics through the STEM approach, enables the
application of theoretical knowledge to real-life problems. At the same
time, it significantly contributes to the development of 21st-century skills
such as teamwork, communication, time management, and strategic
thinking.

To support the competition process, a comprehensive seminar event was
held on Thursday, December 25, 2025, hosted by Ozdisan Electronics
for the participating teams. During this event, students were provided
with foundational knowledge in the fields of electronics, software, and
mechanical design, while technical points to be considered during the
project development process were discussed through practical examples.

Ozdisan Electronics plays a key role as an important stakeholder in the
technological journey of young people through its technical support,
contributions of electronic components, and a guiding approach
throughout the competition. The company's core approach in this process
is to contribute to the development of young people as individuals

who design, question, and create, rather than settling for ready-made
solutions.

Today, the projects developed under the "MEB Design and Develop"
umbrella inspire tomorrow's smart city solutions, environmentally friendly
technologies, and engineering applications. The reinterpretation of
Istanbul's historical connection with water through technology, combined
with the imagination of young people, transforms into projects that look
toward the future with hope.
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GZDISAN, 3PEAK iLE RESMI DISTRIBUTGRLK ANLASMASI iMZALADI

DIDISAN'SIGNS OFFICIAL DISTRIBUTORSHIP AGREEMENT WITH 3PEAK

Urkiye'nin lider elektronik komponent distributori

Ozdisan Elektronik, yiiksek performansli analog

ve mixed-signal entegre devre Ureticisi 3SPEAK

ile resmi distributérlik anlagmasi imzaladi. Bu
yeni is birligi sayesinde Ozdisan, analog sinyal zinciri,
glic yonetimi ve veri donustiriict ¢dzimlerindeki tGrin
portfoylinu daha da genisletti.

2012 yihinda kurulan 3PEAK, operasyonel amplifikatorler,
hassas ADC/DAC ¢6ziimleri, LDO ve DC-DC reglilatorler,
yliksek voltaj sirtcdleri, dijital izolasyon uriinleri ve
AEC-Q100 sertifikali otomotiv sinifi entegre devreleriyle
diinya ¢apinda genis bir musteri kitlesine hizmet veriyor.

Bu anlasma sayesinde Ozdisan Elektronik, 3PEAK markali
Urtnlerin Tarkiye pazarinda yayginlagsmasi igin stratejik bir
kanal roliini Gstlenecek. Uriinler, Ozdisan’in genis stok
hacmi, gucli lojistik altyapisi ve uzman FAE mihendislik
ekibinin teknik destegiyle musterilere sunulacak.

Ozdisan Elektronik is Gelistirme ekibi is birligine iligkin
degerlendirmesinde su ifadeleri paylasti: “3PEAK’in
teknolojik yetkinligi ve genis triin gami, misterilerimize
sundugumuz ¢éziimleri 6nemli dlglide zenginlestirecek.
Bu stratejik is birliginin 6zellikle endustriyel, otomotiv,
telekom ve tuketici elektronigi uygulamalarinda Turkiye
pazarina deger katacagina inaniyoruz.”

Bu stratejik ortaklik ile Ozdisan, analog ve gii¢ yénetimi
bilesenleri alanindaki konumunu daha da gliclendirerek
musterilerine daha kapsamli, rekabetgi ve uzun vadeli
¢ozimler sunmayi hedefliyor.
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Turkey's leading electronic components distributor, Ozdisan
Electronics, has signed an official distribution agreement
with 3PEAK, a high-performance analog and mixed-signal
integrated circuit manufacturer. With this new partnership,
Ozdisan has further expanded its product portfolio in analog
signal chain, power management, and data converter
solutions.

Founded in 2012, 3PEAK serves a global customer base
with operational amplifiers, precision ADC/DAC solutions,
LDO and DC-DC regulators, high-voltage drivers, digital
isolation products, and AEC-Q100 certified automotive-
grade integrated circuits.

With this agreement, Ozdisan Electronics will take on a
strategic channel role to expand the presence of 3PEAK-
branded products in the Turkish market. The products will
be offered to customers with Ozdisan’s large stock volume,
strong logistics infrastructure, and technical support from its
expert FAE engineering team.

Ozdisan Electronics Business Development team shared

the following statement regarding the partnership: "3PEAK's
technological expertise and wide product range will
significantly enrich the solutions we offer to our customers.
We believe this strategic partnership will add value to

the Turkish market, especially in industrial, automotive,
telecommunications, and consumer electronics applications."

With this strategic partnership, Ozdisan aims to further
strengthen its position in the analog and power management
components sector, providing its customers with more
comprehensive, competitive, and long-term solutions.

@ Online Shopping | www.ozdisan.com



zdisan Elektronik, teknolojinin gelecegini

sekillendirecek genclere verdigi destekle dikkat ¢ekiyor.

Sirket, Uludag Universitesi biinyesindeki égrenci

topluluklarinin savunma, robotik, elektrik-elektronik
ve gomuila sistemler gibi farkli alanlarda yurattagu projelere
katki saghyor. Projelerde ihtiyag duyulan elektronik bilesenler,
gelistirme kartlari ve modiiller Ozdisan tarafindan karsilanarak,
ogrencilerin yenilikgi fikirlerini gercege dénlstirmelerine olanak
taniniyor.

Bu destek sayesinde Universitenin yarisma takimlari, ulusal ve
uluslararasi platformlarda 6nemli basarilar elde ederek hem
kendilerini hem de Universitelerini temsil etme firsati buluyor.

Ozdisan’in Boardoza markasiyla gelistirdigi egitim kitleri de
Uludag Universitesi égrencileri igin dnemli bir 6grenim araci
héline gelmis durumda. Dlzenlenen atolyeler ve egitimler
sayesinde 6grenciler, mikrodenetleyici sistemlerinden loT
projelerine, sensor teknolojilerinden haberlesme ¢ozimlerine
kadar genis bir yelpazede bilgi ve deneyim kazaniyor. Teorik
bilgiyi uygulamaya dénusturen bu ¢caligmalar, gen¢ mihendis
adaylarini sektére daha donanimli bir sekilde hazirlyor.

Universite-sanayi is birliginin giiclii bir érnegi olarak 6ne gikan bu
calismalar, genglerin enerijisi ve hayal gicliniin sektoriin deneyimi
ve kaynaklariyla birlestiginde ortaya ¢ikan basarinin, Turkiye’nin
teknolojik gelecegine katki saglayacagina isaret ediyor.

www.ozdisan.com | Online Shopping &

OZDISAN ELEKTRONIK, ULUDAG GNIVERSITESINDE
GELECEGN MGHENDISLERINE KATKI SAELIYOR

DZDISAN ELECTRONICS CONTRIBUTES T0 THE FUTURE ENGINEERS AT ULUDAG UNIVERSITY

Ozdisan Electronics stands out by supporting the young individuals
who will shape the future of technology. The company contributes
to projects carried out by student clubs at Uludag University in
various fields such as defense, robotics, electrical-electronics, and
embedded systems. The electronic components, development
boards, and modules needed for these projects are provided by
Ozdisan, enabling students to turn their innovative ideas into reality.

Thanks to this support, the university's competition teams have
the opportunity to represent both themselves and their university
achieving significant success on national and international
platforms.

The training kits developed by Ozdisan under its Boardoza brand
have become an essential learning tool for Uludag University
students. Through the workshops and training sessions organized,
students gain knowledge and experience in a broad range of fields,
from microcontroller systems to loT projects, sensor technologies
to communication solutions. These activities turn theoretical
knowledge intopractical skills, prepare young engineering
candidates for the industry.

These efforts, standing out as a strong example of university-
industry collaboration, indicate that the success resulting from the
combination of the energy and imagination of young people with
the industry's experience and resources will contribute to Turkey's
technological future.
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DY CONTROLLER WORKSHOP

SETORUN DEVLERi OZDISAN WORKSHOP'TA BULUSTU

INDUSTRY LEADERS CAME TOGETHER AT THE ZDISAN WORKSHOP

HE
zdisan Elektronik, teknoloji diinyasinin énde gelen
Ureticilerini ve musterilerini bir araya getiren 6zel
bir workshop organize etti. Etkinlik kapsaminda
Texas Instruments ve Nuvoton firmalarinin yetkilileri,
katiimcilara kapsamli teknik egitimler sundu.

Egitimlerde, Texas Instruments ve Nuvoton mikrodenetleyici
(MCU) ¢oziimleri detayli olarak ele alindi. Katilimcilar, bu
oturumlar sayesinde Urinlerin teknik detaylarini yakindan tanima
ve uygulama ornekleriyle bilgilerini pekistirme sansi elde etti.

Workshop hem teorik hem de pratik icerikleriyle buyuk ilgi
gordi. Katilimcilarin memnuniyetle ayrildigi etkinlik, sektor
profesyonelleri igin bilgi paylasimini ve is birligini gliglendiren
verimli bir platform oldu. Ozdisan Elektronik, bu tiir etkinliklerle
teknoloji ekosistemine katki saglamaya devam ediyor.
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Ozdisan Electronics organized a special workshop
that brought together leading manufacturers and
customers from the technology world. During the
event, representatives from Texas Instruments and
Nuvoton provided participants with comprehensive
technical training. The training sessions focused
on the in-depth exploration of Texas Instruments
and Nuvoton microcontroller (MCU) solutions.
Thanks to these sessions, participants had the
opportunity to gain a deep understanding of the
technical details of the products and reinforce their
knowledge with practical examples. The workshop
gained great interest due to its theoretical and
practical content. The event, which participants
left satisfied, became a productive platform that
strengthened information sharing and collaboration
among industry professionals. Through such
events, Ozdisan Electronics continues to
contribute to the technology ecosystem.

@ Online Shopping | www.ozdisan.com



OZDISAN ELEKTRONIK, QUECTEL WIRELESS SOLUTIONS
JLE RESMi DISTRIBGTORLK ANLASMASI iMZALADI

DIDISAN ELECTRONICS SIGNS OFFICIAL DISTRIBUTORSHIP AGREEMENT WITH QUECTEL WIRELESS SOLUTIONS

Urkiye’nin 6ncl elektronik komponent distribltorlerinden

Ozdisan Elektronik, kablosuz haberlesme

teknolojilerinde diinyanin 6nde gelen firmalarindan

Quectel Wireless Solutions ile bir distribltorliik
anlasmasi imzaladi.

loT alaninda akla ilk gelen GSM, GNSS, Wi-Fi, BLE ve NB-loT
¢ozumlerinin yani sira Cloud, Smart Modiil ve Anten urinleriyle
Quectel, Ozdisan Elektronik'in kablosuz haberlesme portféyinii
dnemli 8lciide giiglendirdi. Bu sayede Ozdisan, siirekli yenilenen
stok yapisi, distribiitérligina Ustlendigi markalarda sundugu
fiyat avantajlar ve Saha Uygulama ile Ar-Ge ekiplerinin sagladigi
teknik destekle misterilerine kapsamli ¢oziimler sunuyor.

Quectel, sektdrde GSM (reticisi olarak faaliyetlerine basladi;
teknolojinin gelisimine paralel olarak kendini surekli yenileyerek
bugtin ileri seviye ¢éziimler sunan bir markaya donuistu.
Endustriden tarima, arag takibinden akilli bina otomasyonlarina
kadar genis bir yelpazede, sistemleri akilli hale getirmek igin
gerekli kablosuz haberlesme ¢6zimlerini kullanicilarina sunuyor.

Quectel'in teknik ekibinin uzmanhgi ile Ozdisan Elektronik’in
teknik ve satis ekiplerinin saha tecriibesinin birlesmesi
sonucunda guicli bir is birligi kuruldu. Bu is birligi, iki firmanin
yenilikgi gdztimler ve sunduklari hizmetlerle misterilerine
guvenilir bir ¢dziim ortagi olma hedefini tasiyor.

www.ozdisan.com | Online Shopping &

Ozdisan Electronics, one of Turkey’s leading electronic component
distributors, has signed a distribution agreement with Quectel
Wireless Solutions, one of the world’s foremost companies in
wireless communication technologies. In addition to offering
well-known loT solutions like GSM, GNSS, Wi-Fi, BLE, and
NB-loT, Quectel's extensive Cloud, Smart Module, and Antenna
products have greatly enhanced Ozdisan Electronics' wireless
communication portfolio.

With this collaboration, Ozdisan continues to offer customers
comprehensive solutions supported by its strong inventory capacity,
competitive pricing advantages from its partner brands, and the
technical expertise of its Field Application and R&D teams.

Starting as a GSM module manufacturer, Quectel has continuously
evolved with technological advancements, evolving into a brand

that offers advanced and innovative connectivity solutions. From
industrial automation and agriculture to vehicle tracking solutions
and smart building automation solutions, Quectel offers a wide
range of wireless communication technologies that enable intelligent
systems across various industries.

The combination of Quectel’s engineering expertise with Ozdisan
Electronics' technical and sales experience in the field has resulted
in a strong partnership. Through this collaboration, the two
companies aim to become reliable solution partners by offering
innovative products and comprehensive services.

For more information about Quectel products, technical support, and
project solutions, please contact Ozdisan Electronics.
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BOARDOZA: MAKER RUHUNUN ENDIISTRIYLE BULUSTUEY
YENi NESIL ELEKTRONIK ART GOZGMLER

BOARDOZA: NEXT-GENERATION ELECTRONIC BOARD SOLUTIONS BRIDGING THE MAKER SPIRIT AND INDUSTRY

zdisan Elektronik glivencesiyle gelistirilen
Boardoza, maker ruhunu endustriyel tretimle
bulusturan elektronik kart ¢éztumleriyle sektére
yeni bir soluk getiriyor. Tasarim, prototip ve
seri Uretime uzanan tiim sirecglerde; global markalarla
gelistirilen gézimler, gicli mihendislik altyapisi ve tretim
tecriibesiyle bir araya geliyor.

Gegtigimiz yil Ozdisan Elektronik Genel Miidiirii Mustafa
Yurttas ve yonetim ekibinin katilimiyla gerceklestirilen
lansmanla birlikte Boardoza Uriin ailesi resmi olarak
tanitildi. Sahada kullanilabilir, test edilmis ve satisa hazir
kartlardan olusan uriin gami; hizli entegrasyon, giivenilirlik
ve erisilebilirlik hedefleri dogrultusunda tasarlandi.

Boardoza’nin 2026 yili hedefleri arasinda 600 farkl kart
tasarimina ulagsmak yer aliyor. Genis ve glncel trln
portféyiyle markanin, firmalarin Ar-Ge ve prototipleme
slireglerini 6nemli élgtide hizlandirmasi amaglaniyor.
Boardoza (riinlerine 6zdisan.com lzerinden ulasilabilirken,
Kanada merkezli Robotshop.com’da satislar kisa siire 6nce
basladi. Oniimiizdeki dénemde iriinlerin global dlgekte
farkh platformlarda da satisa sunulmasi planlaniyor.

Boardoza, ayni zamanda ilk kez diizenlelen MEB Robot
Yarigmasi’'nin ana partnerlerinden biri olarak maker
ekosistemine ve geng miihendis adaylarina destegini
strdudrlyor. Bu ig birligi, markanin teknolojiye ve egitime
verdigi 6nemin bir géstergesi olarak 6ne ¢ikiyor.

Ozdisan Elektronik giivencesiyle iretilen Boardoza
Urtnleri; yalnizca orijinal birlesenler kullanilarak, ylksek
Uretim teknolojilerine sahip dizgi hatlarinda hazirlaniyor.
Urlnler, satisa sunulmadan 6nce tek tek kontrol
sureclerinden gegirilerek kullanicilarla bulusturuluyor.

Boardoza, fikir asamasindan nihai triine uzanan sireci
kisaltmay hedefleyen yapisiyla, kullanicilarina zaman
ve maliyet avantaji sunan guigll bir ¢dziim ortagdi olmay!
amagchyor.

14 Component | HAZIRAN JUNE 2026

Developed with the backing of Ozdisan Elektronik, Boardoza brings

a fresh perspective to the industry through electronic board solutions
that seamlessly connect the maker spirit with industrial manufacturing.
Covering every stage from design and prototyping to mass production,
Boardoza combines solutions developed in collaboration with global
brands with strong engineering expertise and extensive manufacturing
experience.

Boardoza'’s product family was officially introduced at a launch event held
last year with the participation of Ozdisan Elektronik General Manager
Mustafa Yurttas and the executive management team. Consisting of field-
proven, tested, and market-ready electronic boards, the product range
was designed with a focus on rapid integration, reliability, and accessibility.

Among Boardoza’s key objectives for 2026 is expanding its portfolio to
600 different board designs. With a broad and continuously evolving
product range, the brand aims to significantly accelerate companies’ R&D
and prototyping processes. Boardoza products are available through
Ozdisan’s online platform, while they have recently become available on
the Canada-based RobotShop.com marketplace. In the coming period,
the company plans to make its products available on additional platforms
worldwide, further strengthening its global reach.

Boardoza also continues to support the maker ecosystem and aspiring
young engineers as one of the main partners of the inaugural MEB Robot
Competition. This collaboration stands as a strong reflection of the brand’s
commitment to technology, innovation, and engineering education.

Boardoza products, manufactured with the assurance of Ozdisan
Elektronik, are produced using only original components on advanced
assembly lines equipped with high-end manufacturing technologies.
Before being released to the market, each product undergoes rigorous
inspection and quality control processes to ensure reliability and
performance for end users.

Designed to shorten the journey from concept to final product, Boardoza
aims to become a trusted technology partner, helping customers reduce
development time and costs while accelerating innovation.

@ Online Shopping | www.ozdisan.com



BULUS SENLICi‘NDE MUHENDISLIN VE YARATICILIK BULUSTU

|
zdisan tarafindan Dogus Universitesi ev sahipliginde
dizenlenen Bulus Senligi, mihendislik bilgisini
yaratici gézlimlerle bulusturan yapisiyla gecen yil 21.
kez gercgeklestirildi. NASA'nin Invention Challenge
formatindan ilham alan organizasyon, katilimcilari klasik yarisma
anlayisinin 6tesine tasiyarak sistem dusiincesi, problem ¢ézme
ve uygulamali mihendislik becerilerini 6n plana gikardi.

Gegen yilin temasi “Su Kovada” olarak belirlendi. Yarismacilardan,
bir su haznesinden tek seferde en fazla 2 litre su alarak, 5 metre
uzakliktaki bir kovaya 60 saniyeden kisa slirede suyu tasiyacak
bir mekanizma tasarlamalari istendi. Basit gibi gériinen bu goreyv;
akigkanlar mekanigi, mekanik tasarim, zaman ydnetimi ve sistem
optimizasyonu gibi pek ¢ok miihendislik disiplinini kapsayan
cozimler uretmeyi gerektiriyordu.

Yarisma etabinda toplam 28 takim ve 7 hobi yarigmacisi yer aldi.
Okul yarismacilari kategorisinde, Mugla Milas iMi Fen ve
Teknoloji Lisesi PiNayn Takimi, 21.22 saniyelik derecesiyle birinci
oldu. Umraniye Atatiirk Mesleki ve Teknik Anadolu Lisesi Alfa
Takimi 39.84 saniyeyle ikinci, Notre-Dame de Sion Fransiz Lisesi
PHYSISION Takimi ise 44.35 saniyeyle U¢glincu sirada yer aldi.

Hobici yarismacilar kategorisinde ise The Deg Team, 20.78
saniyelik suresiyle birincilik elde ederken, Z Takimi 44.12 saniye
ile ikinci, Be-Yu Takimi 48.38 saniye ile tglincu oldu.

Zaman baskisi altinda ydritilen yarigmada basari; motorlardan
mekanik baglanti elemanlarina kadar kullanilan tim bilesenlerin
dogru muhendislik kararlariyla secilmesine ve sistem butinliga
icinde calismasina bagli olarak belirlendi. Bulus Senligi, geng
muhendis adaylarini retmeye tegvik eden ve uygulamali
muhendislik kiiltirini destekleyen yapisiyla sektériin gelecegine
katki sunan organizasyonlar arasinda yer aldl.

INVENTION FESTIVAL: ENGINEERING AND CREATIVITY CAME TOGETHER

The Invention Festival, organized by Ozdisan and hosted by Dogus
University, took place for the 21st time last year, bringing engineering
knowledge and creative solutions together. Inspired by NASA’s
Invention Challenge format, the event went beyond the traditional
competition model, emphasizing systems thinking, problem-solving,
and practical engineering skills.

Last year's theme was '"Water in the Bucket.' Participants were
asked to design a mechanism capable of transporting up to 2 liters
of water in one go from a water reservoir to a bucket 5 meters

away, in under 60 seconds. Although this task may seem simple, it
required developing solutions that encompassed many engineering
disciplines, such as fluid mechanics, mechanical design, time
management, and system optimization.

A total of 28 teams and 7 hobbyists participated in the competition
stage. In the school category, the PiNayn Team from Mugla Milas iMi
Science and Technology High School secured first place with a time
of 21.22 seconds. The Alfa Team from Umraniye Atatiirk Vocational
and Technical Anatolian High School came in second with a time of
39.84 seconds, while the PHYSISION Team from Notre-Dame de
Sion French High School placed third with a time of 44.35 seconds.

In the hobbyist category, the Deg Team secured first place with a
time of 20.78 seconds, while the Z Team came second with a time of
4412 seconds, and the Be-Yu Team placed third with a time of 48.38
seconds.

In the competition, which was carried out under time pressure,
success was determined by the selection of all components, from
motors to mechanical connection elements, based on correct
engineering decisions and their integration into the overall system.
The Invention Festival, through its structure that encourages young
engineering candidates to create and supports the culture of applied
engineering, became one of the organizations contributing to the
future of the industry.

www.ozdisan.com | Online Shopping &
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URUN REHBERI / SHOWROOM

LED EKRAN / [£0 DISPLAY

Light-Bo Technology, optoelektronik LED urinlerinin Ar-Ge,

Uretim, satis ve servis siireglerinde uzmanlasmis, ISO 9001:2025
QMS sertifikali bir Uretici. Light-Bo, musterilerinin rekabet gliciini
artirmalarina yardimci olmak amaciyla ylksek kaliteli ve maliyet

etkin ¢ozimler sunmay! taahhit ediyor. Light-Bo’ya 6zel LED display
modiilleri; mutfak ev aletleri, sicaklik ve nem kontrol cihazlar, EV sarj
Uiniteleri, yeni enerji uygulamalar ve daha birgok alanda yaygin olarak
kullaniliyor.

EV Sarj Cihazlari / Enerji Depolama Sistemleri igin 6zellestirilmis
gorinmez 7 segment LED display, ultra parlak beyaz LED’ler.

Uriin Ozellikleri:

+ Dis Olgiiler: 51.8 x 31.8 x 9.5 mm

* Polarite: Ortak Katot

* Pin Tipi: THT (Through Hole Technology)

* LED Rengi: Ultra parlak beyaz LED’ler

+ Ghost efektli ekran: Koyu siyah film kapl 6n ylizey sayesinde LED’ler
kapaliyken display gériinmez; rakamlar ve ikonlar segilemez.

* YUksek 1s1k siddeti ve glvenilirlik

 Dlsuk akimda galisma ve dustik maliyet

+ Kolay montaj, kolay kullanim

« Stabil performans

* Uzun kullanim émri

* IC (Integrated Circuit) uyumlu

* RoHS / REACH uyumlu

* EV sarj cihazlan ve enerji depolama sistemlerinde yaygin olarak
kullantlir.
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LIGHT-BO TECHNOLOGY is an ISO 9001:2025

QMS certified manufacturer specializing in the R&D,
manufacturing, sales, and service of optoelectronic LED
products. LIGHT-BO is committed to providing high-quality,
cost-effective solutions that help customers enhance their
competitiveness. LIGHT-BO customized LED display
modules are widely used in kitchen home appliances,
temperature and humidity controllers, EV chargers, new
energy applications, and more.

Customized Invisible 7 Segment LED Display Ultra bright
white LEDs for EV Chargers / Energy Storage Systems

Products Features:

» Outer Dimensions: 51.8 x 31.8 x 9.5 mm

« Polarity: Common Cathode

* Pin Type: THT (Through Hole Technology)

» LED Color: Ultra Bright White LEDs

» Ghost Effect Display: The display surface with dark black
film makes the display invisible when the LEDs are off.
The digits and icons cannot be seen.

« High Luminous Intensity and Reliability

* Low Current Operation and Low Cost

« Easy Assembly, Easy Operation

« Stable Performance

* Long Lifetime

« |C (Integrated Circuit) Compatible

* RoOHS/REACH Compliance

» Widely Used for EV Chargers, Energy Storage Systems.

P
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TFT KONTROLCUSU / TFT CONTROLLER
(TDO

TR230S CiP|

Musterilerin daha ylksek ¢oziinlrlik ve daha buyiik boyutlu
modiilleri SPI1/8080 Uizerinden sirme taleplerine yanit olarak,
Top Display, arayliz uyumsuzlugu sorununu ¢dézmek amaciyla
Ozel bir transfer gipi olan TR230S'i gelistirdi. Bu ¢6ziim, tek bir
gug girisi kullanir ve yaygin MCU platformlari igin tam bir strici
referansi sunar.

Ozellikler:

+ 6800/8080 tipi CPU arayliziiniin paralel RGB arayiiziine
donustdrilmesi

» SPI/DSPI/QSPI araylziinin paralel RGB arayiiziine
donustiridlmesi

* 90°/180°/270° dondiirme, yansitma ve pencereleme ile
donanim gérunti déndirme

* Entegre yazi tipi

* Yuksek verimli DBU (Gorinti Képru Birimi) blogu

* 400MHz RISC-V c¢ekirdegi

» 8+8M entegre bellek

* Yalnizca 3.3VDC tek gui¢ girisi gerekir

Uyumlu Platformlar:
* ESP32

* Arduino

* Raspberry Pi

8MB Flash

Displayin 8MBRAM

Wozo/6500 ) RISCV.

32bit CPU

Beioseirasil)

DBU
(Display Bridge Unit)

TR230S CHIP

In response to the demand of customers on the market to
drive higher resolution and larger size modules through
SPI/8080, Top Display have developed special transfer
chip TR230S to solve the problem of interface mismatch.
The solution uses a single power input, with a complete
mainstream MCU platform reference driver.

Features:

« Conversion of 6800/8080 type CPU interface to parallel
RGB interface

« Conversion of SPI/DSPI/QSPI interface to parallel RGB
interface

« Hardware display rotation with 90°/180°/270°, mirroring and
windowing

« Font integrated

« High efficient DBU(Display Bridge Unit) block

*400MHz RISC-V core

» 8+8M Memory embedded

« 3.3VDC single power needed only

Compatible Platform:
*« ESP32

 Arduino

» Raspberry Pi

Display Out

WG 16/18/241)

Wiores P
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DIJITAL iZOLATOR J DIGITAL ISOLATOR
NUVOTON

NH-UNOM&467

NK-UNOM467 gelistirme kartlari, mikrodenetleyici olarak Nuvoton
MCU kullanan Arduino uyumlu bir donanim platformu. Arduino
uyumlu genigletme kartlan (shield) ile islevsellik artinlabilir.
Kullanicilar, gok sayida agik 6rnekten yararlanarak Arduino uyumlu
bir IDE ile uygulamalarini gelistirebilirler.

NK-UNOM467, NuMicro® Cortex®-M4 serisi igin 6zel bir gelistirme
aracil, kullanicilarin uygulamalarini kolayca gelistirmesine ve
dogrulamasina olanak taniyor. Amaci, ADC, PWM, I2C, SPI vb.
cevresel birimler ve iglevler iceren bir gelistirme ve 6grenme
platformu sunmak. NK-UNOM467; Ethernet, RS485, CAN bus ve
SD kart arayiizl gibi temel endustriyel iletisim arayUzlerini entegre
ediyor. Kullanicilar ihtiyaglarina gore farkli islevliere sahip
NK-UNOM467 gelistirme setleri olusturabilirler veya cevresel
birimler ekleyebilirler. Béylece baslangici kolaylastiriyor ve
gelistirmede gerekli esnekligi sagliyorlar.

Ozellikler:

+ Ogrenme / Uygulamalar / Hata ayiklama: Tam kapsamli gelistirme
araglari

» Tasinabilir gelistirme ve hata ayiklama kiti

* ADC, PWM, I2C, SPI, UART gibi zengin mikrodenetleyici ¢cevresel
islevleri

* Yiksek genisletilebilirlik: Baglanti kartlari farkli uygulama
modiilleri ile degistirilebilir

* Arduino UNO R4 baglantisini destekler

» USB Type-C lizerinden Sanal COM portu destekler

* Arduino IDE destegi

* Esnek kart gli¢ kaynagi

- USB VBUS

- DC jakindan 8V-18V harici besleme

* LED durum géstergeleri

- Gug, I/0, UART (TX, RX) ve SPI CLK durum LED’leri

* Bir adet Reset butonu

Destekleyen MCU'lar:
M467HJHAN
M467JJHAN
M467KJHAN
M467SJHAN
M467S2JHAE
M467K2JHAE
M467J2JHAE
M467H2JHAE
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NK-UNOM461

The NK-UNOM467 development boards are an Arduino-compatible
hardware platform that uses a Nuvoton MCU as its microcontroller.
Its functionality can be extended with Arduino-compatible shields.
Users can develop their applications using an Arduino-compatible
IDE, fully utilizing the vast number of publicly available examples.

The NK-UNOMA467 is a specific development tool for the NuMicro®
Cortex®-M4 series, enabling users to develop and verify
applications effortlessly. Its purpose is to provide a development
and learning platform with peripherals and functions such as

ADC, PWM, I2C, SPI, etc. The NK-UNOM467 integrates essential
industrial communication interfaces: Ethernet, RS485, CAN

bus, and an SD card interface. Users can set up NK-UNOM467
development kits with different functions or add peripheral functions
according to their needs, making it easy to get started and providing
the flexibility needed for development.

Features:

« Learning / Applications / debug: full range of development tools

« Easy to carry the development and debug kit

« Rich microcontroller peripheral functions, such as ADC, PWM, I2C,
SPI, UART

» High expandability: Connecting boards can be swapped for
different application modules

* Supports Arduino UNO R4 connectivity

* Supports Virtual COM port via USB Type-C

» Supports Arduino IDE

« Flexible board power supply

* USB VBUS

» External 8V-18V supply voltage from DC jack

* LEDs status

» Power, 1/0, UART (TX, RX) and SPI CLK status

» One push button for RESET

Supporting MCU;
M467HJHAN
M467JJHAN
M467KJHAN
M467SJHAN
M467S2JHAE
M467K2JHAE
M467J2JHAE
M467H2JHAE
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DIJITAL iZOLATOR CMT8266W0 / DIGITAL ISOLATOR

HOPERF

CMT8266W0 CMTB266W0

HopeRF’ten 150 Mbps’ye kadar veri hizini destekleyen, alti HopeRF’s Six-Channel Enhanced Digital Isolator with 150

kanall gelismis dijital izolatér ¢6zumu. Mbps Data Rate

CMT8266W0, HopeRF tarafindan gelistirilen, yuksek hizl The CMT8266WO0 is a high-performance six-channel digital

alti kanall dijital izolator entegresidir. 5.7 kVRMS izolasyon isolator from HopeRF, designed for demanding industrial

dayanimi ve +250 kV/pus CMTI (Common Mode Transient and energy applications.

Immunity) degeri ile endlstriyel ve glic elektronidi uygulamalar

icin Ustlin guvenlik ve kararlilik sunar. It offers up to 5.7 kVRMS isolation rating, +250 kV/us CMTI,
and a 150 Mbps maximum data rate, ensuring reliable high-

CMT8266W0; DIN VDE V 0884-11, UL 1577, CSA, CQC ve speed signal transmission across isolation barriers.

TUV sertifikalarina sahip olup; IEC 62368-1, IEC 61010-1 gibi

uluslararasi standartlarla uyumludur. Bu sayede, endustriyel Certified under VDE V 0884-11, UL 1577, CQC, CSA, and

otomasyon, glines enerijisi invertdrleri, motor surdcileri, yeni TUV, the CMT8266W0 meets multiple international safety

nesil enerji sistemleri ve izole SPI haberlesmeleri gibi kritik standards such as IEC 62368-1 and IEC 61010-1.

alanlarda guvenle kullanilabilir.
Its OOK (On-Off Keying) modulation scheme and robust

Gelismis OOK (On-Off Keying) modiilasyonu ile ylksek EMI performance make it ideal for industrial control, solar
elektromanyetik bagisiklik saglar. 150 Mbps’ye kadar veri inverters, motor drives, new energy vehicles, and isolated
hizi, 9 ns gecikme siiresi ve 1.5 mA/kanal tipik gl tiketimi ile SPI communication.

performans ve enerji verimlili§ini bir arada sunar.
The device features low propagation delay (9 ns) and low

Hem narrow body (NB) hem wide body (WB) olmak tizere power consumption (1.5 mA/channel), with operation across

SOIC-16 paketlerinde mevcuttur. 2.5V 10 5.5V supply range. Itis available in both narrow
body and wide-body SOIC-16 packages.

Ozellikler: Features:

* Kanal Sayisi: 6 * Channels: 6

« izolasyon Gerilimi: 5.7 kVRMS * Isolation Voltage: 5.7 kVRMS

* Veri Hizi: 150 Mbps’ye kadar « Data Rate: Up to 150 Mbps

* CMTI: £250 kV/us * CMTI: £250 kV/us

» Calisma Gerilimi: 2.5V -5.5V « Operating Voltage: 2.5V -5.5V

» Calisma Sicakligi: -40°C ila 125°C * Propagation Delay: 9 ns (typ.)

* Tipik Gecikme Suresi: 9 ns + Power Consumption: 1.5 mA/channel

* Gui¢ Tuketimi: 1.5 mA/kanal (@1 Mbps) * Temperature Range: -40°C to +125°C

» Koruma: ESD +8 kV (IEC61000-4-2) « Certifications: UL1577, VDE, CSA, CQC, TUV

« Sertifikalar: UL, VDE, CQC, TUV + Package: SOIC-16 (Narrow/Wide Body)

« Paket: SOIC-16 (NB/WB)
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ESD METALIZE POSETLER | £S0 NETALIZED SHIELDING BAG

ESD

ESD Nedir?

Elektrostatik Desarj (ESD - Electrostatic Discharge), farkl elektrik
yukine sahip iki nesnenin temas etmesiyle ya da yakinlagmasiyla
ortaya ¢ikan ani elektrik bosalmasidir. Giinliik hayatta cogu zaman
halida yurtdukten sonra kapi koluna dokunuldugunda hissedilen
kivilcimlar seklinde gdzlemlenir. Insan icin zararsiz olan bu
bosalmalar, elektronik devreler ve mikrogipler gibi hassas bilesenler
Uizerinde ciddi riskler dogurabilir.

Goriinmez bir tehdit olan ESD, elektronik Grlinlerde kalici arizalara
yol acabilir, cihazlarin Smruni kisaltabilir ve tretim sureglerinde
ciddi maliyetlere sebep olabilir. Bu nedenle ESD kontrolii, elektronik
sektoriinde kalite glivence sureglerinin ayrilmaz bir pargasi haline
geldi.

ESD'li Poset Nedir?

ESD’li posetler, elektrostatik yiiklenmeye karsi koruma saglamak
amaciyla 6zel malzemelerden uretilmis ambalaj ¢éziimleridir.
Disaridan gelebilecek elektrostatik bosalmalari engelleyerek ya da
poset lzerinde yik birikmesini 6nleyerek igcindeki triini guvenle
saklar. Genellikle gri, gimiis veya pembe renkte Uretilirler ve
cogunlukla cok katmanli bir yapiya sahiptirler.

Bu 6zel yapi sayesinde poset, hassas elektronik komponentler igin
bir “koruyucu kalkan” gorevi Ustlenir.

Neden Kullamilir?

« Elektronik bilesenlerin ESD kaynakli hasarlara karsi korunmasi igin

+» Tagima ve depolama sirasinda olusabilecek elektrik yiklerinin
glivenli sekilde dagitilmasi igin

« Uriin giivenliginin ve uzun émdarli kullanimin saglanmasi igin

Kicuk bir ¢ip ya da devre kartinda meydana gelen gériinmez

bir hasar bile Uretici i¢in yliksek maliyetli Gruin iadesine, musteri
memnuniyetsizligine ve marka itibarinin zedelenmesine yol agabilir.
Bu nedenle ESD’li posetler yalnizca bir ambalaj degil, ayni zamanda
Uretim guvenligi ve kalite giivencesi igin stratejik bir yatirnnmdir.

Nerelerde Kullanilir?

» Elektronik tretim tesislerinde

* Bilgisayar, telefon ve otomotiv elektronigi tretiminde
* Yari iletken ve entegre devre Uretiminde

*» Medikal cihaz ve hassas 6l¢lim cihazlar alaninda

« Arastirma ve gelistirme laboratuvarlarinda

Kullanilmazsa Ne Olur?

ESD’ye karsi koruma saglanmadiginda:

« Uriinlerde gériinmeyen mikro hasarlar olusur

* Bu hasarlar kisa vadede cihaz arizalarina sebep olur

* Nihayetinde hem ekonomik kayiplar hem de marka itibarinda
zedelenme yasanr.

ESD'li Posetlerin Sagladigi Avantajlar

ESD’li posetler yalnizca elektrostatik desarja karsi koruma

saglamaz, ayni zamanda uretim ve lojistik slireglerinde isletmelere

o6nemli avantajlar sunar. Bu avantajlar su sekilde 6zetlenebilir:

« Uriin Giivenligi: Hassas elektronik bilesenler igin giivenli bir
ambalaj ortami saglar.

+ Maliyet Tasarrufu: Statik elektrikten kaynaklanabilecek gériinmez

hasarlarin éniine gecgerek Uriin iade ve garanti maliyetlerini dusirir.

» Misteri Memnuniyeti: Nihai kullaniciya saglam ve guvenli Griin
ulagmasini garanti eder.
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Whatis ESD?

Electrostatic Discharge (ESD) occurs when two objects with different
electrical charges come into contact or come close to each other,
resulting in a sudden discharge of electricity. In daily life, it is often
observed as sparks felt when touching a doorknob after walking on a
carpet. While these discharges are harmless to humans, they can pose
serious risks to sensitive components such as electronic circuits and
microchips.

As an invisible threat, ESD can cause permanent damage to electronic
products, shorten the lifespan of devices, and lead to significant costs
in manufacturing processes. For this reason, ESD control has become
an integral part of quality assurance processes in the electronics
industry.

Whatis an ESD Bag?

ESD bags are packaging solutions made from special materials
designed to provide protection against electrostatic discharge. They
prevent external electrostatic discharges or the buildup of charge on
the bag, ensuring that the products inside are safely stored. They are
typically manufactured in gray, silver, or pink colors and are usually
multi-layered.

Thanks to this special structure, the bag acts as a "protective shield"
for sensitive electronic components.

WhyisitUsed?

« To protect electronic components from ESD-related damage.

* To safely discharge any electrical charges that may occur during
transportation and storage.

* To ensure product safety and long-lasting usage.

Even an invisible damage caused on a small chip or circuit board

can lead to high product return costs, customer dissatisfaction, and
damage to brand reputation for the manufacturer. Therefore, ESD bags
are not just a packaging solution, but also a strategic investment for
production safety and quality assurance.

Where Are They Used?

* In electronic manufacturing facilities

* In the production of computers, phones, and automotive electronics
* In semiconductor and integrated circuit manufacturing

* In the medical device and precision measurement device industries
* In research and development laboratories
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+ Standartlara Uyum: Uluslararasi kalite standartlarina uyum
saglayarak ihracat siireglerinde glivence olusturur.

ESD'li Poset Secerken Dikkat Edilmesi Gerekenler

Her elektronik Uriin ayni derecede korumaya ihtiyag duymaz. Bu

nedenle ESD’li poset secimi yapilirken asagidaki unsurlar géz éniinde

bulundurulmaldir:

+ Depolama Siiresi: Kisa vadeli kullanim i¢in pembe antistatik posetler
yeterliyken, uzun vadeli ve ihracat amagli saklamalarda nem bariyerli
posetler tercih edilmelidir.

* Cevresel Kosullar: Nem, sicaklik ve tasima kosullar
degerlendirilmelidir.

« Tekrar Kullamim ihtiyacr: Kilitli ve kilitsiz posetler, siirekli kullanim igin

ideal bir ¢6zlim sunar.

Lojistik ve Depolamada Kullanimi

Elektronik Urinlerin nakliye ve depolama siireglerinde sirtiinme,

titresim ve gevresel faktorler nedeniyle elektrostatik yiik olusma riski

oldukga yuksektir. ESD’li posetler:

* Bu siirecte elektrostatik yuk birikimini dnleyerek glvenligi artirr.

+ Uluslararasi sevkiyatlarda giimrik ve lojistik sirketleri tarafindan da
tercih edilen guivenlik standartlarina uyum saglar.

+» Depolama sirasinda bilesenlerin uzun stre saghkli sekilde
saklanmasina imkéan tanir.

ESD'li Posetlerin Geri Doniisiim ve Siirdiiriilebilirlik Boyutu

Gunumizde gevresel sirdirilebilirlik, endlstriyel ambalajlama

alaninda 6nemli bir kriter haline gelmistir. ESD’li posetler bu noktada:

« Kilitli modeller sayesinde tekrar kullanilabilir.

» Dogru kullanildiginda hem cevresel etkiyi azaltir hem de igletmelere
uzun vadeli maliyet avantaji saglar.

Sektdrel Kullanim Alanlari

ESD’li posetler birgcok sektérde kritik 6neme sahiptir:

* Elektronik: Hassas komponent ve PCB-A'lerin korunmasi.

* Bilgisayar ve Telekominikasyon: Anakart, islemci ve bellek gibi
bilesenlerin korunmasi.

» Otomotiv Elektronigi: Arag igi kontrol sistemleri, sensorler ve
elektronik modidiller.

» Medikal Cihazlar: Hassas 6l¢iim cihazlar ve elektronik saglk
ekipmanlari.

» Savunma ve Havacilik: Askeri teknolojiler ve ugus giivenligi igin kritik
elektronik bilesenler.

* Ar-Ge Laboratuvarlari: Test edilen yeni nesil elektronik
komponentlerin givenligi.
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What Happens If They Are Not Used?

Without protection against ESD:

* Invisible micro-damages occur in products

» These damages cause device failures in the short term

« Ultimately, both economic losses and damage to brand
reputation occur

Advantages of ESD Bags

ESD bags not only provide protection against electrostatic

discharge but also offer significant advantages in production and

logistics processes. These advantages can be summarized as

follows:

* Product Safety: Provides a secure packaging environment for
sensitive electronic components.

« Cost Savings: Prevents invisible damages caused by static
electricity, thereby reducing product returns and warranty costs.

 Customer Satisfaction: Guarantees that the end user receives a
reliable and safe product.

» Compliance with Standards: Ensures compliance with
international quality standards, providing assurance in export
processes.

Things to Consider When Choosing ESD Bags

Not every electronic product requires the same level of

protection. Therefore, the following factors should be taken into

account when selecting ESD bags:

» Storage Duration: For short-term use, pink antistatic bags are
sufficient, while moisture barrier bags should be preferred for
long-term storage and export purposes.

* Environmental Conditions: Factors such as humidity,
temperature, and transportation conditions should be
considered.

* Reusability Requirement: Zippered and non-zippered bags offer
an ideal solution for continuous use.

Usein Logistics and Storage

The risk of electrostatic charge formation is high in the shipping

and storage processes of electronic products due to friction,

vibration, and environmental factors. ESD bags:

* Prevent the buildup of electrostatic charges in this process,
enhancing safety.

» Comply with the security standards preferred by customs and
logistics companies for international shipments.

« Allow for long-term safe storage of components during storage.

Recycling and Sustainability Aspect of ESD Bags

Today, environmental sustainability has become an important

criterion in the field of industrial packaging. In this context, ESD

bags offer:

* Reusability: Thanks to lockable models.

* Reduced environmental impact: When used correctly, they not
only reduce environmental impact but also provide long-term
cost advantages for businesses.

SectoralUse Areas

ESD bags are of critical importance in many sectors:

« Electronics: Protection of sensitive components and PCBs.

» Computers and Telecommunications: Protection of components
such as motherboards, processors, and memory.

» Automotive Electronics: In-vehicle control systems, sensors,
and electronic modules.

» Medical Devices: Protection of sensitive measurement devices
and electronic health equipment.

» Defense and Aerospace: Critical electronic components for
military technologies and flight safety.

» R&D Laboratories: Protection of next-generation electronic
components being tested.
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10.1ING ENDUSTRIYEL AKILLI EKRAN
10.-INCH INDUSTRY GRADE INTELLIGENT DISPLAY

< TDO

TY101WXT02CF

10.1 inglik akillh ekran, 1024600 yiiksek ¢oziinlrliik ve
Ozellestirilebilir kapasitif dokunmatik destegi sunar. Yiksek
performansli ana kontrol gipi sayesinde, dinamik animasyonlari

ve arayliz gegislerini akici bir sekilde galigtirabilir. Ses ve video
oynatma destegi ile birlikte USB kablo lizerinden kolayca firmware
glncellemesi ve de kullanici araylzii(Ul) yiklemeleri yapilabilir.
Baglanti agisindan, cihaz TTL/RS232/RS485 dahil olmak lizere
birden fazla iletisim arayiizii sunar ve Modbus protokolii ile uyumlu
calisarak gesitli endistriyel cihazlarla verimli entegrasyon saglar.

Zorlu EMC testlerinden basariyla gegen ekran; toz, su ve
korozyona karsi dayaniklilik standartlarini da karsilayarak,
karmasik endUstriyel ortamlarda guvenilir caligsma sunar.

Ayrica, Giraffe IDE adl kendi gelistirdikleri Ul gelistirme yazilimi
ile desteklenmektedir. Bu sayede kullanicilar, gérsel sunum

ve islevsel 6zellestirme icin kolayca kisisellestiriimis arayutzler
tasarlayabilirler.

Ozellikler:

» 128MB biyiik depolama alani

» CAN BUS protokol destegi

« POE (ayni kabloda cift kullanim), 2ms’den diisiik gecikme ile
endstriyel protokol 6nceligi saglar

» Wi-Fi destegi

* Zigbee igin ayrilmis alan

 Senaryoya dayali Ul 6zellestirmeyi destekleyen yerlesik Giraffe
IDE Ul gelistirme araci

Uygulamalar:

» Endustriyel Kontrol
 Asansor Bilgi Ekrani
+ Sarj istasyonu

. Main Floor HVAC

TYIOTWXTOLCH

This 10.1-inch intelligent display features a high resolution of
1024x600 and a customizable capacitive touch. Powered by a
high-performance main control chip, it can run smooth dynamic
animations and seamless interface transitions. It supports audio and
video playback and allows for convenient firmware upgrades and Ul
downloads via USB cable.

For connectivity, it offers multiple communication interfaces, including
TTL/RS232/RS485, with Modbus protocol compatibility for efficient
integration with various industrial devices. Having passed rigorous
EMC testing, the display also meets robust standards for dust-proof,
water-proof, and corrosion-proof performance, ensuring reliable
operation in complex industrial environments.

Additionally, it is supported by self-developed Ul development
software-Giraffe IDE, enabling users to effortlessly design
personalized Ul interfaces for exclusive visual presentation and
functional customization.

Features:

» 128MB large storage

» Support CAN BUS protocol

» POE “double use in one line”, with a low latency of less than 2ms and
support for industrial protocol priority

* Support Wi-Fi

* Reserved Zigbee

* Built-in Giraffe IDE Ul development tool, supporting scenario-based
Ul customization

Applications:

* Industrial Control

« Elevator Information Display
« Charging Pile
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3.6 ING 280X712 BAR TiPi IPS TFT-LCD EKRAN
3.6 INCH 2804712 BAR TYPE IPS TFT-LCD DISPLAY

L 9. 9.
0 N
WINSTAR

WENO360A2TOYAMNNOOO

WFNO0360A2TOYAMNNOOO, dikey yonlendirmeye sahip 3,6
ing bar tip TFT-LCD moddilddr. 280x712 piksel ¢ézlnurlik,
IPS teknolojisi ile 85/85/85/85 genis izleme agilari, 500 cd/m?
parlaklik ve 1200:1 kontrast orani sunar. Modiil, 4 seritli MIPI
araylzu, yansima onleyici yiizey ve FL7703NI veya esdeger
suricu IC kullanir.

Uzun formatl tasarimi sayesinde bu ekran, profesyonel
ses sistemleri, 1U rack tipi ses ekipmanlari, enerji yénetim
sistemleri ve i¢ mekan tibbi cihazlar igin 6zellikle uygundur.

Ozellikler:

* Boyut : 3.6 ing (Portre modu)
+ Modiil Olgiileri : 38.2 x 101.48 x 4.03 mm
* Aktif Alan : 33.6 x 85.44 mm
* Nokta Sikhgi : 0.12 x 0.12 mm
*» GozUnurlik : 280x712 dot

* GOrliinim Yoni : IPS

* Arayiiz : MIPI DSI

* Surlci Entegresi : FL7703NI
+ Kontrol Karti : Yok

« Parlaklik (cd/m?): : 500

* Delikli Cergeve: Yok

» Dokunmatik Panel : Yok

3.6-inch IPS TFT Display

WFNO360AZTOYAMNNOOD

= 280x712 Resolution

» 500 cd/m? Brightress

* Wide Viewing Angles

= MIPI DSl Interface

+ |cedal for Audio Systems, Control Panels

Precision and Clarity for Your Innovation

www.ozdisan.com | Online Shopping &

WENO3G0A2TOYAMNNOOD

The WFN0360A2TOYAMNNOOO is a 3.6-inch bar-type TFT-LCD
display module in portrait orientation. This 3.6-inch TFT display
features a 280x712 pixel resolution, IPS panel technology with
85/85/85/85 wide viewing angles, 500 cd/m? brightness, and a
1200:1 contrast ratio. It uses a 4-lane MIPI interface, anti-glare
surface, and the FL7703NI driver IC (or equivalent).

With its long-format bar type design, this 3.6-inch TFT module
is ideal for Pro Audio systems, 1U rackmount audio equipment,
power management systems, and indoor medical devices.

Features:

« Size : 3.6-inch (Portrait mode)

* Module Dimensions : 38.2 x 101.48 x 4.03 mm
* Active Area : 33.6 x 85.44 mm

« Pixel Pitch : 0.12 x 0.12 mm

* Resolution : 280x712 dots

« View Direction : IPS

« Interface: MIPI DSI

* Driver IC : FL7703NI

» Control-Board : No

« Brightness(cd/m?): 500

* Frame Through Hole : No

« Touch Screen : Without Touch Panel
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MODUL / MODULE
U/ECTEL

183506

Bu GNSS modiilli en kiigik GNSS modiili olmasinin yani sira,
GPS, GLONASS, Galileo, BDS ve QZSS destegi sayesinde her
ortamda hizl ve hassas konumlama saglar.

* 5.0 x 5.0 x 1.05 mm boyutlarinda ultra-kompakt tasarima
sahip olan modiil, SIP teknolagjisi ile Uretildi.

+-165 dBm izleme ve -147 dBm edinim hassasiyeti ile sektoriin
en yuksek hassasiyetini sunarken, entegre LNA sayesinde
performans daha da artirildi.

« Dahili gok tonlu aktif parazit engelleyici sayesinde yiiksek
parazit ortamlarinda dahi guivenilir caligir.

* UART, I2C ve SPI araylzlerini destekleyerek farkli sistemlere
kolay entegrasyon imkani sunar.

@
LS550@O00(XX
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135506

This GNSS module, the smallest of its kind, provides fast and
precise positioning in any environment, thanks to its support for
GPS, GLONASS, Galileo, BDS, and QZSS.

* With a size of 5.0 x 5.0 x 1.05 mm, the module features an
ultra-compact design and is produced using SIP technology.

« Offering the highest precision in the industry with -165 dBm
tracking and -147 dBm acquisition sensitivity, its performance
is further enhanced by the integrated LNA.

* Thanks to its built-in multi-tone active noise suppressor, it
operates reliably even in high-noise environments.

« It supports UART, I12C, and SPI interfaces, allowing easy
integration into various systems.

905SST
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I3 TEXAS
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IWRG6843

60-64 GHz bandinda galigan, FMCW tabanl ylksek
performansli mmWave radar sensoriidiir. Dahili DSP, MCU ve
donanim hizlandiricilar sayesinde mesafe, hiz ve agi élglimlerini
tek basina yapabilir. EndUstriyel otomasyon, akilli bina, givenlik,
robotik ve arag igi uygulamalarda nesne tespiti ve takip igin
kompakt ve guvenilir bir c6zimdir.

* ARM Cortex-R4F tabanli kontrolcti ve C674x DSP ile gelismis
sinyal isleme ve nesne tespiti yapilabilir.

* 4 GHz surekli bant genisligi ile yiksek ¢ozunurltkli nesne
algilama ve mesafe SL 6lcimi saglar.

+ 3 adet TX (verici) ve 4 adet RX (alici) kanali ile beam forming
ve ¢ok yonlii radar uygulamalarina imkén tanir.

* FFT, filtreleme ve CFAR iglemleri igin gomuli hizlandirici ile
gercek zamanli radar algoritmalari desteklenir.

* 12 dB dusuUk glrilti katsayisi (NF) ve -93 dBc/Hz faz giirGltiisu
ile glivenilir algilama performansi sunar.

*10.4 mm x 10.4 mm BGA paket ile kiciik kart tasarimlarina
uygun, disuk maliyetli ve kolay montaj.

IWR6343

The IWR6843 is a high-performance mmWave radar sensor
operating in the 60-64 GHz band, based on FMCW technology.
With its built-in DSP, MCU, and hardware accelerators, it can
independently perform distance, speed, and angle measurements.
It provides a compact and reliable solution for object detection and
tracking in industrial automation, smart buildings, security, robotics,
and automotive applications.

» Advanced signal processing and object detection can be performed
with the ARM Cortex-R4F-based controller and C674x DSP.

« It offers high-resolution object detection and distance measurement
with a continuous bandwidth of 4 GHz.

» With 3 TX (transmitter) and 4 RX (receiver) channels, it enables
beamforming and multi-directional radar applications.

* Real-time radar algorithms are supported with an embedded
accelerator for FFT, filtering, and CFAR operations.

« It delivers reliable detection performance with a 12 dB low noise
figure (NF) and -93 dBc/Hz phase noise.

* With a 10.4 mm x 10.4 mm BGA package, it is suitable for compact
PCB designs, offering low cost and easy assembly.

www.ozdisan.com | Online Shopping &
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DUMAN EMICILER | FUMF EXTRACTORS

Fame

Endustriyel alanlarda ortaya cikan
duman, gaz, partikiil ve kimyasal
buharlar hem galisan sagligi hem
de ekipman 6mri agisindan buyiik
risk olusturur. Fumeclear duman
emiciler, bu sorunlara karsi yuksek
verimli gdziimler sunar. Ortam havasi
kalitesi yalnizca konfor degil ayni
zamanda bir is gtivenligi konusudur.
Fumeclear ile calisma ortaminizda
saghgi ve verimliligi bir Gst seviyeye
taslyabilirsiniz.

Neden Fumeclear?

* Yilksek Filtreleme Verimliligi: 3
katmanl aktif karbon filtre sistemiyle
zararl partikiilleri hapseder.

* Kullanim Kolayligi: Kompakt yapisi
sayesinde dar alanlarda bile rahatlikla
cahsir.

* Esnek Coziimler: Lehimleme igin
masausti modellerden, lazer ve gravir
islemleri igin endustriyel modellere
kadar genis Uruin yelpazesi bulunur.

« Diisiik Bakim ihtiyac: Filtre degisimleri kolaydir ve uzun siire
performans kaybi yagsanmaz.

Hangi Sektorlerde Kullanilir?

Elektronik Uretim & Onarim Atélyeleri: Lehimleme, PCB iiretimi
veya elektronik tamirat islemlerinde agiga ¢ikan duman hem solunum
yollarina zarar verir hem de hassas bilesenlere zarar verebilir.

Industrial Smoke, Gas, Particulate, and
Chemical Vapors pose a significant risk to
both worker health and equipment lifespan.
Fumeclear smoke extractors provide highly
efficient solutions to address these issues.
The quality of the ambient air is not only a
matter of comfort but also a crucial aspect
of workplace safety. With Fumeclear, you
can elevate both health and productivity in
your working environment.

Why Fumeclear?

« High Filtration Efficiency: Captures
harmful particulates with a 3-layer
activated carbon filter system.

* Ease of Use: Its compact design allows for
easy operation even in confined spaces.

* Flexible Solutions: A wide range of
products available, from desktop models
for soldering to industrial models for laser
and engraving applications.

¢ Low Maintenance Requirements: Filter
changes are easy, and performance
remains consistent over time without significant degradation.
Whereisitused?

Electronics Manufacturing & Repair Workshops: Smoke
generated during soldering, PCB manufacturing, or
electronics repair processes can harm both the respiratory
system and sensitive components.

- Fumeclear models can be safely used with electronic

Fumeclear 493

- Uygun fiyatl, taginabilir gézim

- Kompakt yapisi, taginabilirligi ve ekonomik fiyatiyla dikkat ceken
Fumeclear 493 modeli, kiiglik capli uygulamalar igin idealdir. Basit
ama etkili bir filtreleme sistemine sahiptir.

One Cikan Ozellikler:

» Ergonomik, hafif ve tasinabilir yapi
» Temel diizeyde HEPA filtreleme

« Hizli kurulum, kolay kullanim

» Masatist islemler igin uygundur
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Fumeclear 493

Affordable, Portable Solution

The Fumeclear 493 model stands out with its compact design,
portability, and economical price, making it ideal for small-scale
applications. It features a simple yet effective filtration system.

Key Features:

» Ergonomic, lightweight, and portable design
* Basic level HEPA filtration

* Quick setup, easy to use

« Suitable for desktop operations

& Online Shopping | www.ozdisan.com
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- Fumeclear modelleri; statik elektrik korumali filtreleri
ve emis sistemleri sayesinde elektronik komponentlerle
guvenle kullanilabilir.

Giizellik Salonlari & Medikal Estetik Merkezleri: Protez
tirnak uygulamalari, lazer epilasyon, cilt soyma ve kalici
makyaj islemleri sirasinda ortaya ¢ikan toz ve kokular
hem musteriler hem caliganlar igin rahatsiz edicidir.

Elektrik ve Otomasyon Atdlyeleri: Kablo lehimleme,
pano montaji, soket uygulamalari gibi islemler sirasinda
Fumeclear duman emiciler, ¢calisma alanini hem temiz
hem glivenli tutar.

Sanayi Uretim Hatlari: Lazer markalama, baski,
yapistirici uygulamalar gibi yiiksek duman cikigli tretim
hatlarinda ise yiiksek kapasiteli FC-1002A modeli ile
ortam havasi standartlara uygun sekilde filtrelenir.

components, thanks to their static electricity-protected
filters and extraction systems.

* Beauty Salons & Medical Aesthetic Centers: Dust
and odors generated during procedures such as

nail prosthesis applications, laser hair removal, skin
exfoliation, and permanent makeup can be disturbing
for both customers and employees.

» Fumeclear smoke extractors effectively solve dust and
odor issues in such environments.

¢ Electrical and Automation Workshops: During
processes like cable soldering, panel assembly, and
socket applications, Fumeclear smoke extractors keep
the workspace clean and safe.

¢ Industrial Production Lines: In production lines with
high smoke output, such as laser marking, printing, and
adhesive applications, the high-capacity FC-1002A
model filters the air to meet environmental standards.

Fumeclear
FC-1001A/
FC-1002A

The FC-1001A and FC-1002A
are optimized for use in
electronics, electrical and
automation, beauty salons,
and industrial production

lines. The advanced dual filter
system efficiently cleans odors
and harmful particulates. With
its sleek and user-friendly
design, it stands out.

Fumeclear
FC-1001A/ FC-
1002A

FC-1001A ve FC-1002A,
elektronik, elektrik ve otomasyon,
guizellik salonlari ve sanayi
Uretim hatlarinda kullaniimak
lizere optimize edildi. Gelismis
Gift filtre sistemi, kokular ve
zararl partikilleri ylksek oranda
temizler. Sik ve kullanici dostu
tasarimi ile dikkat geker.

One Cikan Ozellikler:

* Yiksek emis kapasitesi
* HEPA + aktif karbon
filtreleme

« Dusiik gurdlti seviyesi

Key Features:
* High suction capacity
* HEPA + activated
carbon filtration
* Low noise level

Fumeclear
FC-100A

Fumeclear FC-100A

modeli, 6zellikle masauistu
kullanim gerektiren

uygulamalar igin gelistirildi.

Sessiz ¢alismasi, kompakt
yapisi ve HEPA + aktif
karbon filtreleriyle hem
kullanici hem de gevre igin
maksimum koruma saglar.

One Cikan Ozellikler:

» Kompakt boyut: az yer
kaplar, masaistl kullanim
icin idealdir

» Dusuk ses seviyesi:
sessiz ¢alisma ortami

+ Ug asamal filtreleme:
On filtre +

Fumeclear
FC-100A

The Fumeclear FC-100A
model is specifically
designed for applications that
require desktop use. Its silent
operation, compact design,
and HEPA + activated carbon
filters provide maximum
protection for both the user
and the environment.

Key Features:
« Compact size: Takes up
minimal space, ideal for
desktop use
« Low noise level: Provides a
quiet working environment
* Three-stage
filtration: Pre-

* Uzun émdrli filtre yapisi

* Ayarlanabilir esnek uzun
kol ile yénlendirme kolayhgi
* FC-1002A'nin cift kollu
yapisi ile 2 farkl noktada
filtreleme kolayhgi

* Long-lasting filter
structure
« Easy direction control
with an adjustable
flexible long arm
» FC-1002A’s dual-arm
design allows filtration
at two different points

HEPA + Aktif filter + HEPA +

Karbon Activated Carbon

« Kolay « Easy installation

kurulum ve and filter

filtre degisimi replacement
gis! - p

LS L] ®
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MESAFE ALGILAYICI SENSOR / DISTANCE MEASURING SENSOR

BOARDOZA VL53L5CX

BOARDOZA VL53L5CX, STMicroelectronics'’in gelismis VL53L5CX
Time-of-Flight (ToF) sensoriinii temel alan, ¢ok bolgeli (multizone) mesafe
algilama gerektiren uygulamalar igin tasarlanmig kompakt ve yiksek
performansli bir sensér modiiliidir.

Time-of-Flight (ToF) teknolojisi sayesinde hedefin rengi, ylizey yapisi
veya yansiticihigina bagh kalmadan mutlak mesafe 6lgiimii yapar. Sensor;
SPAD (Single Photon Avalanche Diodes) algilayici dizisi, difraktif optik
elemanlar (DOE) ve 940 nm goériinmez VCSEL lazer (EYE-SAFE) iceren
entegre yapislyla sahneyi kare bir goris alani (FoV) icinde goklu bolgelere
ayirarak 6l¢tim alir.

Boardoza VL53L5CX modiill, 4x4 veya 8x8 olmak lizere 64’e kadar
bagimsiz 6l¢im bolgesi sunar. Bu sayede tek nokta mesafe bilgisinin
Otesine gecerek, yakin mesafe derinlik haritasi, hareket algilama ve goklu
hedef tespiti gibi ileri seviye fonksiyonlari miimkin kilar.

Sensor tzerinde galisan ST histogram tabanli algoritmalar, 6zellikle cam
arkasinda ¢aligilan uygulamalarda karsilasilan cover glass crosstalk
problemini etkin sekilde bastirir. 60 Hz'e kadar 6lgiim hizi ve 400 cm’ye
kadar menzil, modulu hizl tepki gerektiren sistemler igin uygun hale getirir.

One Cikan Ozellikler

* Multizone mesafe dlgiimi: 4x4 veya 8x8 zone

* 400 cm’ye kadar mutlak mesafe olgiimii

* 60 Hz yiiksek 6lgim hizi

* Coklu hedef algilama (bolge bazli)

* Hareket algilama ve yon bilgisi

* Histogram tabanli cam yansima telafisi

+ Disuk gug tiketimi ve interrupt destekli otonom calisma (4,5mW @
4x4 mode - 1 Hz frame rate with 5 ms integration time)

* 940 nm goriinmez VCSEL lazer (EYE-SAFE)

* 65° diyagonal kare FoV

Teknik Ozellikler

+ Uriin Kodu: B-VL53L5CX-BRK

* Fonksiyon: 8x8 zone Time-of-Flight (ToF) mesafe algilama
* Girig Gerilimi: 3.3 Vdc to 5 Vdc

+ Maksimum Olciim Mesafesi: 400 cm’ e kadar

1/0 Voltaj Seviye Uyumu:

* SDA, SCL, INT: 5 Vdc toleransl

* RST, LPn: 3.3 Vdc toleransli

» Haberlesme: I?C 100 kHz - 400 kHz
« Kart Olgiisii: 20 mm x 20 mm

* Calisma Sicakhgi: =30 °C ~ +85 °C

Kullanim Alanlar::

« insan varligi ve hareket algilama

* Gesture / el hareketi tanima

* Robotik ve engel algilama

+ Akilli bina ve HVAC sistemleri

* Kiosk, beyaz egya ve endustriyel otomasyon
» loT ve dustk gl tiiketimli algilama sistemleri
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BOARDOZA VLogLaCX

BOARDOZA VL53L5CX is a compact and high-performance
sensor module designed for multi-zone (multizone) distance
sensing applications, based on STMicroelectronics’ advanced
VL53L5CX Time-of-Flight (ToF) sensor. Thanks to Time-
of-Flight (ToF) technology, it performs absolute distance
measurement independently of the target's color, surface
texture, or reflectivity. The sensor utilizes a SPAD (Single
Photon Avalanche Diodes) array, diffractive optical elements
(DOE), and a 940 nm invisible VCSEL laser (EYE-SAFE)
integrated system to divide the scene into multiple zones
within a square field of view (FoV) and take measurements.

The Boardoza VL53L5CX module offers up to 64 independent
measurement zones, with configurations of 4x4 or 8x8
zones. This enables it to go beyond single-point distance
information, enabling advanced functions such as near-field
depth mapping, motion detection, and multi-target detection.
The histogram-based algorithms running on the sensor
effectively suppress cover glass crosstalk issues commonly
encountered in applications involving glass surfaces. With a
measurement rate of up to 60 Hz and a range of up to 400
cm, the module is suitable for systems that require fast
[ response times.
Key Features:
* Multi-zone distance measurement: 4x4 or
! 8x8 zones
» Up to 400 cm absolute distance
measurement
* 60 Hz high measurement rate
* Multi-target detection (based on zones)
*» Motion detection and directional information
* Histogram-based cover glass reflection
compensation
*» Low power consumption and interrupt-driven autonomous
operation (4.5mW @ 4x4 mode - 1 Hz frame rate with 5 ms
integration time)
* 940 nm invisible VCSEL laser (EYE-SAFE)
* 65° diagonal square FoV

Technical Specifications:

* Product Code: B-VL53L5CX-BRK

* Function: 8x8 zone Time-of-Flight (ToF) distance detection
* Input Voltage: 3.3 Vdc to 5 Vdc

» Maximum Measurement Distance: Up to 400 cm
* 1/0 Voltage Level Compatibility:

* SDA, SCL, INT: 5 Vdc tolerant

« RST, LPn: 3.3 Vdc tolerant

» Communication: 12C 100 kHz - 400 kHz

» Board Dimensions: 20 mm x 20 mm

* Operating Temperature: =30 °C ~ +85 °C

Applications:

* Presence and motion detection

* Gesture / hand motion recognition

* Robotics and obstacle detection

» Smart building and HVAC systems

« Kiosks, white goods, and industrial automation

* loT and low power consumption detection systems
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BOARDOZA B-VL6180-BRK

BOARDOZA B-VL6180-BRK STMicroelectronics’in VL6180
sensorini temel alan, tek nokta (single-zone) Time-of-Flight (ToF)
mesafe algilama uygulamalari igin tasarlanmis kompakt bir sensor
kartidir.

Sensor, Time-of-Flight (ToF) prensibiyle ¢alisir ve hedefin rengi,
yuzey dokusu veya yansiticiliindan biiyik 6l¢iide bagimsiz

olarak mutlak mesafe dlglimi gerceklestirir. Klasik IR proximity
sensorlerinden farkl olarak, yalnizca sinyal siddetine degil, 1s1gin
gidis-donus slresine dayall 6l¢lim yapar. Bu sayede daha kararli ve
tekrarlanabilir sonuclar elde edilir.

Boardoza B-VL6180-BRK karti, 62 cm’ye kadar mesafe dlgiimu
sunar. Maksimum 6l¢liim mesafesi hedef nesnenin yansiticiligina ve
ortam kosullarina baglidir. Kart, genis alan taramasi yerine noktasal,

hizli ve giivenilir algilama gerektiren sistemler icin optimize edilmigtir.

Hassasiyet ve Olciim Kararliligi

VL6180 sensori, 6zellikle kisa ve orta mesafelerde yliksek
hassasiyet sunacak sekilde tasarlanmigtir.

Tek nokta 6lcim mimarisi sayesinde:

* Milimetre seviyesinde ¢ozlinirlik

* Yuksek 6lgum tekrarlanabilirligi

+ Dlsuk guriltt ve kararh ¢ikti (2.0 mm Max Noise)

* Hizh 6lglim gevrimleri

Bu 6zellikler, yaklagim algilama, tetikleme ve pozisyon dogrulama
gibi uygulamalarda gtivenilir sonuglar saglar.

One Cikan Ozellikler
* Tek nokta (single-zone) ToF 6l¢imi
* 62 cm’ye kadar 6lgim mesafesi
* Yuksek hassasiyet ve tekrarlanabilirlik
* Renk ve ylzeyden biiyiik dl¢lide bagimsiz 6lgim
* Hizl tepki siresi (8,5 ms)
* Genis giris gerilimi araligi
(3 Vdc to 5.5 Vdc)
» Kompakt ve entegrasyonu
kolay kart yapisi
(20 mm x 20 mm)

Teknik Ozellikler

+ Uriin Kodu: B-VL6180-BRK

* Fonksiyon: Time-of-Flight (ToF)
mesafe algilama

* Giris Gerilimi: 3 Vdc to 5.5 Vdc

+ Maksimum Olciim Mesafesi: 62 cm'e kadar

+ 1/0 Voltaj Seviye Uyumu: 3,3V ve 5V uyumlu

* Haberlesme: I2C 100 kHz - 400 kHz

« Kart Olgiileri: 20 mm x 20 mm

* Calisma Sicakligi: =20 °C ~ +70 °C

Kullanim Alanlari

* Yakinlik ve yaklasim algilama

» Dokunmasiz tetikleme sistemleri
* Pozisyon ve mesafe dogrulama

* Endustriyel sensor uygulamalari
» Kompakt loT ve gémiili sistemler
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BOARDOZA B-VL6T80-BRK

BOARDOZA B-VL6180-BRK is a compact sensor board based

on STMicroelectronics’ VL6180 sensor, designed for single-

point (single-zone) Time-of-Flight (ToF) distance measurement
applications. The sensor operates on the Time-of-Flight (ToF)
principle and provides absolute distance measurements largely
independent of the target's color, surface texture, or reflectivity.
Unlike classic IR proximity sensors, it measures based on the light's
travel time rather than only signal intensity. This ensures more stable
and repeatable results. The Boardoza B-VL6180-BRK board offers
distance measurements up to 62 cm. The maximum measurement
range depends on the target's reflectivity and environmental
conditions. The board is optimized for systems requiring fast,
reliable, point-based detection rather than wide-area scanning.

Accuracy and Measurement Stability
The VL6180 sensor is designed to provide high accuracy, especially
at short and medium distances. Its single-point measurement
architecture enables:
* Millimeter-level resolution
» High measurement repeatability
* Low noise and stable output (2.0 mm Max Noise)
* Fast measurement cycles
These features ensure reliable results in applications such as
proximity detection, triggering, and position verification.

Key Features

* Single-point (single-zone) ToF measurement

» Measurement range up to 62 cm

* High accuracy and repeatability

» Measurements largely independent of color and surface

» Fast response time (8.5 ms)

» Wide input voltage range (3 Vdc to 5.5 Vdc)

» Compact and easy-to-integrate board (20 mm x 20 mm)

Technical Specifications
* Product Code: B-VL6180-BRK
* Function: Time-of-Flight (ToF) distance
measurement
* Input Voltage: 3 Vdc to 5.5 Vdc
* Maximum Measurement Range:
upto62cm
« /0 Voltage Compatibility:
compatible with 3.3V and 5V
» Communication: I2C
100 kHz - 400 kHz
* Board Dimensions: 20 mm x 20 mm

Applications

* Proximity and approach detection

+ Contactless triggering systems

* Position and distance verification

* Industrial sensor applications

» Compact loT and embedded systems
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TPM23514

TPM23514, yliksek gigli endustriyel sistemler igin tasarlanmis,
guvenilir ve gugli bir izoleli kapi surtictdur. 5A tepe stirme
akimi, 14 - 40V genis ¢ikis aralidi, diisik gerilim kayiplari ile
inverter ve motor surucilerinde maksimum anahtarlama verimi

[PH23514

TPM23514 is a robust isolated gate
driver engineered for high-power
industrial applications. With 5A peak
drive strength, wide 14 - 40V output

saglar. range, and ultra-low voltage losses, it
enables efficient and reliable switching
Ozellikler: in inverters and motor drives.

« Tar: Opto uyumlu izoleli siirlicii entegreleri
*» Cikis Voltaj Araligi: 14V - 40V

+ Kanal Sayisi: 1

« Cikis Kaynagi Tepme Akimi: 5A

« Cikis Bataryasi Tepe Akimi: 5A

Features:

* Type: Low Voltage Op-Amp

* Output Voltage Range: 14V to 40V
* Numbers of Channels: 1

- Voh: 180mV * Output Source Peak Current: 5A
«Vol: 12mV » Output Sink Peak Current: 5A

» Calisma Sicaklik Araligi: -40°C +125°C * Voh: 180mV

- Kilif: WSOP8 * Vol: 12mV

Uygulama Alanlar:: Applications

* Industrial Motor-Control Drives
* Industrial Power Supplies, UPS
* Solar Inverters

* Induction Heating

+ Endustriyel Motor Kontrol Surtcileri
+» Endustriyel Gug¢ Kaynaklari, UPS

« Giines Enerijisi invertérleri

« Indiiksiyonlu Isitma

TPRSSTI0 IPAGTI0

TPA5571Q combines speed and precision in a compact
automotive operational amplifier. Featuring 15 MHz bandwidth,
rail-to-rail I/0, and AEC-Q100 compliance, it delivers reliable
performance for current sensing and motor control.

TPA5571Q, hassas analog sinyaller i¢in hiz ve dogrulugu bir araya
getiren kompakt bir otomotiv yiikseltici gdzimudir. 15 MHz bant
genisligi, rail-to-rail giris/cikis ve AEC-Q100 uyumu ile akim 6lgimdi,
motor kontroliinde Ustiin performans sunar. &

Features:

* Type: Low Voltage Op-Amp

* Input Voltage Range: 2.7V to 5.5V

* Numbers of Channels: 1

* GBW(Gain-Bandwidth): 15SMHz

« Slew Rate: 4.9 V/us

* Qutput Short-Circuit Current: 160mA

* Rail-to-Rail In/Out: Yes

» Operating Temperature: -40°C +125°C
* Certificate: AEC-Q100 (Automotive Grade)
» Package: SOT23-5

Ozellikler:
« Tar: Dustk Gerilim Op-Amp L
+ Giris Voltaj Araligi: 2.7V - 5.5V

« Kanal Sayisi: 1

» GBW: (Kazang-Bant Genisligi) 15MHz
+ Donlis Hizi: 4.9 Vius

* Cikis Kisa Devre Akimi: 160mA

+ Rail-Rail In/Out: Evet

» Calisma Sicaklik Araligi: -40°C +125°C
« Sertifika: AEC-Q100 (Otomotiv)

« Kilif: SOT23-5

Applications
Uygulama Alanlarr:

*On-B h
* Yerlesik Sarj Cihazi On-Board Charger

* Motor Control

» Motor Kontrol .
otorkontro * Automotive Current Measurement

« Otomotiv Akim Olgiimii
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TPL910Q

TPL910Q, otomotiv gl¢ tasarimlarinda maksimum verim ve
guvenilirlik sunan yiiksek performansl bir LDO regulatorddir.
1A gugli ¢ikis akimi, ultra diisiik 150 mV dropout ve AEC-Q100
sertifikasi ile ECU ve RF uygulamalarinda kararli gii¢ saglar.

Ozellikler:

« Tur: LDO Voltaj Regiilatorti

« Girig Voltaj Araligi: 2.2V - 6.5V

« Cikis Voltaj Araligi: 0.8V’dan 5V’a kadar (Ayarlanabilir)
» Max Cikis Akimi: 1A

» Hassasiyet: %2

+ Dropout Voltaji: 150mV

« Calisma Sicaklik Araligi: -40°C +150°C

« Sertifika: AEC-Q100 (Otomotiv)

« Kilif: DFN3X3-8

Uygulama Alanlarr:

 Otomotiv RF Gli¢ Kaynagi

+ Otomotiv Telematik Gli¢ Kaynagi

« Otomotiv ECU (Elektronik Kontrol Unitesi) Giig Kaynagi

TPL3100

TPL910Q is a high-performance LDO regulator delivering efficiency
and reliability for automotive power designs. With 1A output
capability, ultra-low 150 mV dropout, and AEC-Q100 qualification, it
ensures stable power for ECU and RF applications.

Features:

« Type: LDO Voltage Regulator

* Input Voltage Range: 2.2V to 6.5V
 Output Voltage Range: 0.8V to 5V

* Max Output Current: Up to 1A

* Accuracy: %2

« Dropout Voltage: 150mV

» Operating Temperature: -40°C +150°C

« Certificate: AEC-Q100 (Automotive Grade)
» Package: DFN3X3-8

Applications

» Automotive RF Power Supply

* Automotive Telematics Power Supply

» Automotive ECU(Electronic Control Unit) Power Supply
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“OIDISAN,
YENI FIRSATLARIN
CIKTIGH
DINAMIK BiR SIRKET"

DIDISAN, A DYNAMIC COMPANY WHERE NEW
OPPORTUNITIES ARISE

ELEKTROMEKANIK KOMPONENT
DEPARTMAN MUDURU
ELECTROMECHANIC COMPONENT
DEPARTMENT MANAGER

zdisan Elektronik’in bulytimesinde teknik uzmanlik kadar insan

odakl yénetim anlayisinin da katkisi biytik. Bu anlayisin dnemli

temsilcilerinden biri olan Resul Dip, 2009'dan bu yana gorev yaptigi

Ozdisan'da bugiin Elektromekanik Komponent Departman Miidiiri
olarak markanin teknik giiciine liderlik ediyor. Egitimine istanbul'da baslayan
Erciyes Universitesi Elektrik-Elektronik Miihendisligi blimiinde tamamlayan Dip,
satis mithendisi olarak basladigi kariyerinde kisa siirede elde ettigi basarilarla 6ne
cikti. Bugln, deneyimi ve liderligiyle dort kisilik dinamik bir ekibi yonetiyor. Hem
isine hem ailesine tutkuyla bagh bir isim olan Resul Dip ile, Ozdisan'daki kariyer
yolculugunu ve elektromekanik komponent diinyasindaki yenilikleri konustuk.

Oncelikle sizi tanyabilir miyiz?

Ozdisan Elektronik’te Elektromekanik Komponent Departman Miidiirii olarak
gorev yapmaktayim. istanbul dogumluyum. ilkdgretim ve lise 6grenimimi
istanbul'da tamamladiktan sonra, 2003 yilinda Kayseri Erciyes Universitesi
Elektrik-Elektronik Mihendisligi bélimiinde lniversite egitimime bagladim. Bir
yili yabanci dil hazirlik olmak (izere toplam beg yillik egitim siirecinin ardindan
istanbul'a déndiim ve askerlik gérevimi tamamladim.

Askerlik sonrasinda, 2009 yilinin agustos ayinda, profesyonel is hayatima ilk
adimimi attigim ve halen bilyiik bir gururla galismaya devam ettigim Ozdisan
Elektronik biinyesine katildim. 2009 yili benim igin hem kariyerim hem de ézel
hayatim agisindan énemli degisimlerin yasandigi 6zel bir yil oldu. is hayatimdaki
ikinci ayimi tamamladiktan kisa bir siire sonra evlendim.

Ozdisan'daki is hayatima satis mihendisi olarak basladim. ilk sekiz yil icerisinde
dortten fazla basar 6dliine layik gériilmemde, isime olan israrci, takipci ve
¢6zim odakl yaklagimimin énemli bir payi oldugunu disiiniiyorum. Bu siireg,
bana yalnizca satis deneyimi degil; ayni zamanda sektdriin dinamiklerini yakindan
tanima ve gl¢li bir musteri iliskileri altyapisi olugturma imkani da sundu.

Ozdisan'daki kariyer yolculugunuz nasil basladi?

Sekiz yilin ardindan Elektromekanik Departman Sefi olarak gérevime devam
ettim. Bu pozisyonda gegirdigim alti yil boyunca da ydneticilerim tarafindan birgok
kez basari ve onur ddlilleri ile takdir edildim. Son iki yildir ise, dort kisilik ekibimle
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RESUL DiP

The growth of Ozdisan Electronics has been significantly influenced
not only by technical expertise but also by its human-centered
management approach. One of the key representatives of this
approach is Resul Dip, who has been serving at Ozdisan since
2009 and is currently leading the company’s technical strength

as the Electromechanical Components Department Manager.
Having started his education in Istanbul and completed it at Erciyes
University in the Department of Electrical-Electronics Engineering,
Dip stood out early in his career with his achievements as a sales
engineer. Today, he leads a dynamic team of four with his experience
and leadership. Passionate about both his work and family, we
spoke with Resul Dip about his career journey at Ozdisan and the
innovations in the electromechanical components world.

Could youintroduce yourself?

| am currently serving as the Electromechanical Components
Department Manager at Ozdisan Electronics. | was born in Istanbul.
After completing my primary and secondary education in Istanbul, |
began my university studies in 2003 at the Department of Electrical-
Electronics Engineering at Erciyes University in Kayseri. After
completing a total of five years of education, including one year of
foreign language preparation, | returned to Istanbul and completed
my military service.

After completing my military service, | took my first step into my
professional career in August 2009 by joining Ozdisan Electronics,
where | am still working with great pride. The year 2009 was a
significant one for me, both in terms of my career and personal life,
as it marked important changes. Shortly after completing my second
month in my career, | got married.

| started my career at Ozdisan as a sales engineer. | believe my
persistent, follow-up-driven, and solution-oriented approach was
key to receiving more than four awards for success in the first eight
years. This period not only provided me with sales experience but
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birlikte Elektromekanik Komponent Departmanrnin hedeflerini daha
ileriye tasimak amaciyla departman yoneticisi olarak gérev yapmaktayim.

Ozdisan ile yolunuz nasil kesisti? Baslangic ve bugiine kadar olan siireci
nasil degerlendirirsiniz?

Ozdisan’a ig bagvurusu yapip gériismeye cagrildigimda, komponent
sektoriinde bu blykliikte ve bu vizyona sahip bir firmanin Tirkiye'de
faaliyet gbsteriyor olabilecegini agikgasi hayal bile etmemistim.

O dénemde is bagvurularimi daha ¢ok teknik bolimler ve Ar-Ge
departmanlari igin yapiyordum. Teknik bilgiye sahip olmanin ve siirekli
yeni seyler 6grenmenin beni daha fazla motive edecegini diistintiyordum.

Ozdisan'da ise basladiktan sonra, Tiirkiye'deki pek ok elektronik
firmasini ziyaret etme ve bu firmalarin Uretim slreclerini yakindan tanima
firsati buldum. Her giin farkli bir firma, farkl insanlar ve farkli ihtiyaglarla
karsilasmak; duragan bir is hayatinin bana gére olmadigini

ve bu dinamizmin beni motive ettigini kisa stirede fark etmemi sagladi.
Bu deneyimler dogrultusunda kariyerime satis mihendisi olarak devam
etme karari aldim.

Bu nedenle, cevremdeki herkese ve Ozdisan'da ise yeni baglayan
arkadaslara her zaman sunu ifade ederim: Ozdisan, sektorii 6grenmek
isteyenler i¢in gergek anlamda bir okul niteligindedir. Dinamik yapisi, gliclii
marka portfoyli ve sundugu firsatlarla sektérde dncl bir konuma sahiptir.

Departmaninizdan bahseder misiniz?

Elektromekanik Komponent Departmani olarak, yalnizca kendi musteri
portfdylimiize hizmet vermekle kalmiyor; ayni zamanda Ozdisan
biinyesindeki diger satis ekiplerine de elektromekanik komponentler
konusunda destek sadlayan bir yapi olarak faaliyet gosteriyoruz. Bu
yaklasimi, departmanimizin temel misyonlarindan biri olarak gériiyoruz.
Basta Degson olmak {izere Golten, Connfly, KLS, Attend ve Panasonic
gibi gliglu ve global markalarin Griin gruplariyla ilgili olarak; teknik
destek, fiyatlandirma galismalari ve misteri ziyaretleri konularinda satig
ekiplerimizle yakin is birligi icinde galistyoruz.

Departmanimizin hizmet kapsami, dogrudan komponent tedarikinin

yani sira PCBA (yari mamul kart) tedariki ¢dziimlerini de icermektedir.
Satin alma operasyonunu kendi buinyesinde yuriitmek istemeyen veya
bu konuda yeterli kadroya sahip olmayan firmalara; PCB, komponent ve
sarf malzemelerinin tedarikini sagliyor, ardindan bu bilesenlerin montaj
sureglerini kendi hatlarimizda gergeklestiriyoruz. Béylece musterilerimiz,
slirecin sonunda yalnizca kullanima hazir PCBA kartlari ile muhatap
olurken, operasyonel is yiiklerinin dnemli bir bolimiini de biz Gstlenmis
oluyoruz.

Kisisel yasaminizdan da bahseder misiniz?

is hayatimdaki bu yogun tempoya paralel olarak, 6zel hayatimda dért
cocuk babasi olarak ebeveynlik sorumlulugunu da biyik bir 6zenle yerine
getirmeye calisiyorum. Yaslari 15, 12 ve 9 olan Ui¢ erkek ve 3 yasinda bir
kiz gocugum var. isten arta kalan zamanimin biiyiik bir bélimiinii, onlarin
egitim hayatlar ve sosyal gelisimleriyle ilgilenerek gegiriyorum.

Esimle birlikte, cocuklarimizin yalnizca akademik anlamda degil; ayni
zamanda iyi bireyler ve topluma faydali insanlar olarak yetismeleri igin
caba gosteriyoruz. Egitimin, yalnizca diploma almak ya da meslek sahibi
olmaktan ibaret olmadigini; empati kurmayi, sorumluluk almayi

ve insanlara deger katmayi 6grenmenin de bu sirecin 6nemli bir pargasi
olduguna inaniyoruz.

Kisisel ilgi alanlarima gelince; futbol, masa tenisi ve ylizme gibi sporlarla
ilgilenmeyi seviyorum. Yogun is temposuna ragmen kitap okumaya
miimkiin oldugunca diizenli zaman ayirmaya galisiyorum. Ozellikle kisisel
gelisim, psikoloji ve biyografi tiirlindeki kitaplar ilgimi gekiyor. Eskisi kadar
sik firsat bulamasam da, balik tutmak benim icin hala hem dinlendirici
hem de keyifli bir ugras olmay stirdiriyor.
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also gave me the opportunity to closely understand the dynamics of the
industry and build a strong customer relationship infrastructure.

How did your career journey at Ozdisan begin?

After eight years in the company, | continued as the Electromechanical
Department Head. Over the six years | spent in this position, | was
recognized with multiple success and honor awards by my managers.
For the last two years, | have been serving as the department manager,
leading my team of four to advance the goals of the Electromechanical
Components Department.

How did your path cross with Ozdisan? How would you evaluate the
process from the beginning to now?

When | applied for a job at Ozdisan and was invited for an interview,
| honestly never imagined that a company of this size and vision in
the components sector could be operating in Turkey. At that time,

| was mainly applying for positions in technical departments and
R&D departments. | believed that having technical knowledge and
continuously learning new things would motivate me even more.

After starting at Ozdisan, | had the opportunity to visit many electronics
companies in Turkey and closely observe their production processes.
Encountering a different company, different people, and different needs
every day made me quickly realize that a static work life was not for me,
and that this dynamism motivated me. Based on these experiences, |
decided to continue my career as a sales engineer.

For this reason, | always tell everyone around me and new colleagues
at Ozdisan: Ozdisan is truly a school for those who want to learn about
the industry. With its dynamic structure, strong brand portfolio, and the
opportunities it offers, it holds a leading position in the industry.
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BILIM, SANAYI VE
YENILIK;

SCIENCE, INDUSTRY; AND INNOVATION:
PROF. OR. TARIK BAYKARA

trkiye'de geleneksel zanaatkarhgin bilgeligini modern mihendisligin

bilimiyle bulusturabilen isimlerden biri: Prof. Dr. Tarik Baykara.

Denizli’nin demir isciligiyle Gnlu Yatagan kasabasinda baslayan

yolculugu, ODTU’den Rice Universitesi'ne, TUBITAK’tan Dogus
Universitesi’ne uzanan bir bilim seriivenine déniisiiyor. Metaliirji ve
malzeme bilimi alaninda Tirkiye’nin hem akademik hem de endustriyel
déntsiimiine taniklik eden Prof. Dr. Tarik Baykara, bu déntisiimiin iginde
de aktif rol aldi. Savunma sanayinden nanoteknolojiye, bor madeni
calismalarindan yiiksek teknoloji Giretimine kadar birgok stratejik alanda
oncl projelere imza atti. Prof. Dr. Tarik Baykara ile gegmisten bugiine
teknolojinin evrimini, Turkiye’nin ylksek teknoloji vizyonunu ve
Universite-sanayi is birliginin dnemini konustuk.

Oncelikle sizi tamyabilir miyiz?

1955 yilinda Denizli’nin Yatagan kasabasinda dogdum. Burasi adini
Osmanli'nin meshur Yatagan kilicindan alan ve ytizyillardir demir isgiligiyle
taninan bir yerlesim yeridir. Cocuklugum, demirci atdlyelerinde; gaki, bigak
ve kili¢ Ureten ustalarin arasinda gegti. Bu ortam, beni dogal olarak metal
isciligine ve malzeme bilimine ydnlendirdi.

ODTU Metaliirji Miihendisligi béliimiinden mezun oldum ve ayni alanda
yiiksek lisansimi tamamladim. Ardindan ABD’de Rice Universitesi'nde
malzeme bilimi ve miihendisligi alaninda doktorami yaptim. Akademik
hayatim boyunca odadim, geleneksel metal isciligi ile modern malzeme
teknolojileri arasinda bir kdpri kurmak oldu.

Bu yolculukta en biiylk ilham kaynaklarimdan biri halam oldu. Esi usta bir
demirciydi ancak yasanan trajik bir kayiptan sonra meslegi birakmak zorunda
kaldi. Aile gegimini halam Ustlendi ve demircilige basladi. Onun emegi, direnci
ve bize gosterdigi sefkat Gizerimde derin izler birakti. Ayrica Canakkale’'de
sehit disen blylk dedemden bize kalan bir slingli, o atdlyede her giin
g6zimuiizin 6nindeydi. Demir ve tarih, benim icin her zaman i¢ ice oldu.
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PROF=DR:TARIK BAYKARA

One of the names who can combine the wisdom of
traditional craftsmanship with the science of modern
engineering in Turkey: Prof. Dr. Tarik Baykara. His journey,
which began in the ironworking-famous town of Yatagan

in Denizli, has transformed into a scientific adventure
extending from METU to Rice University, from TUBITAK

to Dogus University. Prof. Dr. Tarik Baykara, who has
witnessed and actively contributed to Turkey's academic
and industrial transformation in metallurgy and materials
science, has signed pioneering projects in many strategic
fields, ranging from defense industry and nanotechnology to
boron ore research and high-tech production. We discussed
the evolution of technology from the past to the present,
Turkey's high-tech vision, and the importance of university-
industry collaboration with Prof. Dr. Tarik Baykara.

Could youintroduce yourself?

| was born in 1955 in the town of Yatagan in Denizli. This
town, named after the famous Ottoman Yatagan sword, has
been known for its ironworking for centuries. My childhood
was spent among craftsmen in blacksmith workshops,
where knives, daggers, and swords were made. Naturally,
this environment led me towards metalworking and
materials science.

| graduated from the Metallurgical Engineering Department
at METU and completed my master's in the same field.
Then, | pursued my Ph.D. in Materials Science and
Engineering at Rice University in the USA. Throughout my
academic career, my focus has been on bridging traditional
metalworking with modern materials technologies."

One of the greatest sources of inspiration in this journey
was my aunt. Her husband was a master blacksmith, but
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Tiirkiye'ye dondiikten sonranasil bir kariyer yolu izlediniz?

1991 yilinda TUBITAK Marmara Arastirma Merkezi'ne katildim.
Henuz geng bir aragtirmaciyken Malzeme Bolum{’nin basina
getirildim. O dénem, merkez Tirkiye’'nin bu alandaki en giiglu
arastirma altyapilarindan birine sahipti. Yaklasik 22 yil boyunca
bélim baskanlidi ve enstiti mudurligl gorevlerini tstlendim.

Bu siireg; yogun arastirmalar, savunma sanayi projeleri ve NATO
is birlikleriyle dolu, son derece lretken bir ddnemdi. Tlrkiye’'nin
stratejik teknolojilerde yetkinlik kazanmasi adina 6nemli projelerin
icinde yer alma firsati buldum.

TUBITAK sonrasinda akademiye gegis siireciniz nasil gelisti?

2013 yilinda Dogus Universitesi'ne gegtim. Fen Bilimleri Enstitiisii
Muduri olarak basladim ve makine mihendisligi bélimi basta
olmak Uzere cesitli dersler verdim. Pandemi éncesinde kisa bir
sure vekil rektorliik gorevini de lstlendim.

Halihazirda Dogus Universitesi'nde Uygulamali Arastirma Merkezi
ile Teknoloji Transfer Ofisinin yonetimini ylritiyor, ayni zamanda
akademik faaliyetlerime ders vererek devam ediyorum. Akademide
olmanin en bliylik motivasyonu, bilginin yalnizca lretilmesi degil;
sanayiye, topluma ve ulke kalkinmasina aktariimasidir.

Otomasyon ve elektronik teknolojiler giderekic ice geciyor. Bualanlarin
kesisiminde Tiirkiye'yi nasil degerlendiriyorsunuz? Basladiginiz
donemden bugiine nasil bir degisim yasandi?

Benim bu konudaki yaklagimim uzun yillardir degismedi. Aslinda
bugiin geldigimiz noktada, “teknoloji” kavraminin tek basina
aciklayici olmaktan ciktigini distiniyorum. Asil belirleyici gug¢ artik
yapay zeka. Giinimuzde gelistirilen neredeyse tiim teknolojiler,
dogrudan ya da dolayl olarak yapay zeka ile iliskilendirilerek
ilerliyor. Bu goruisu, 1990’h yillarda Amerika’da bulundugum
dénemde de savunuyordum.
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after a tragic loss, he had to quit his profession. My aunt took

over the family livelihood and began blacksmithing. Her hard
work, resilience, and the compassion she showed us left a deep
mark on me. Also, a bayonet from my great-grandfather, who fell
as a martyr in Canakkale, was always in front of our eyes in that
workshop. For me, iron and history have always been intertwined.

After returning to Turkey, what career path did you follow?

In 1991, | joined the TUBITAK Marmara Research Center. When

| was still a young researcher, | was appointed as the head of the
Materials Department. At that time, the center had one of Turkey's
strongest research infrastructures in this field. | held the positions
of department head and institute director for about 22 years. This
period was extremely productive, filled with intensive research,
defense industry projects, and NATO collaborations. | had the
opportunity to be involved in important projects aimed at enabling
Turkey to gain competence in strategic technologies.

How did your transition to academia progress after TUBITAK?

In 2013, I transitioned to Dogus University. | started as the
Director of the Institute of Science and taught various courses,
primarily in the Mechanical Engineering department. Before the
pandemic, | briefly served as the acting rector. Currently, | am
managing the Applied Research Center and the Technology
Transfer Office at Dogus University, while continuing my
academic activities by teaching. The greatest motivation in
academia is not just the production of knowledge but its transfer
to industry, society, and the development of the country.

Automation and electronics technologies are increasingly converging.
How do you assess Turkey in the intersection of these fields? How has
the change been from the time you started until today?

My approach to this topic has not changed for many years. In fact,
at the point we have reached today, | believe the term 'technology'
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Ancak o yillarda Tirkiye'ye
dondiugimde, hem endistri hem

de genel ekosistem bu konulara
oldukga uzakti. Ne yeterli altyapi
vardi ne de bu alanlari destekleyecek
tesvik mekanizmalari. O dénemde
akademik yayin siralamalarinda
diinya genelinde 46. siralardaydik;
hatta iran dahi Tiirkiye’nin
onundeydi. Buna ragmen, 6zellikle
akademik yayinlara yénelik
tesviklerin devreye alinmasiyla
birlikte ciddi bir hareketlenme basladi
ve birkag yil iginde Turkiye 15-16.
siralara kadar yukseldi.

1995-1996 yillarina gelindiginde ise
6nemli bir gergek daha net bicimde
ortaya ¢ikti: Endustri bu siirecin
disinda kaliyordu. Tirkiye’'nin gayri
safi yurt ici hasilasinin yalnizca
yuzde 0,5’i arastirma-gelistirmeye
ayriliyordu. Avrupa’da bu oran
yiizde 2 seviyelerindeydi. Ustelik
bizde ayrilan kaynak, cogunlukla
Universitelerdeki akademik maaslari
karsilamanin étesine gegcemiyor;
endustrinin Ar-Ge’ye katkisi ise
neredeyse yok denecek kadar sinirli
kaliyordu.

Bu tabloyu degistirmek adina,

TUBITAK énciiliigiinde hem akademiye hem de sanayiye yénelik
tesvik ve fon mekanizmalari gelistirildi. Ben de bu sirecin iginde aktif
olarak yer aldim. Ozellikle sanayiyi Ar-Ge faaliyetlerinin merkezine
cekmeyi hedefleyen TEYDEB programi, bu dontisiimiin en kritik
adimlarindan biri oldu.

Bir diger stratejik alan ise savunma sanayiydi. O yillarda Tiirk

Silahli Kuvvetleri’nin kullandigi sistemlerin yaklasik yiuzde 85’i disa
bagimhydi; hava kuvvetlerinde bu oran yiizde 90’lara kadar gikiyordu.
Bugiin ise kendi donanmasini inga eden, insansiz hava araglari ve
savunma sistemleriyle dlinya ¢apinda s6z sahibi bir tilke konumuna
gelmis durumdayiz.

Ben de o donemde Milli Savunma Bakanlgi ve komuta kademesiyle
yuritilen ¢caligmalarda yer aldim. Komutanlarimiz, teknolojik bilgi
birikiminin yetersizliginin son derece farkindaydi. ASELSAN,
HAVELSAN ve ROKETSAN gibi kurumlar faaliyetlerini blyuk 6lgtide
teknoloji transferine dayali olarak sirdiriyordu. Ancak bu farkindalik,
zamanla yerli Gretim ve arastirma temelli bir dénligimun éniind agti.
Bugiin geldigimiz nokta, iste o yillarda atilan dogru temellerin dogal bir
sonucudur.

Bor madeniileilgili calismalarinizdan da bahseder misiniz?

Turkiye, dinyada nadir bulunan ve stratejik 5neme sahip pek ¢ok ham
maddeye sahip olmasina ragmen, bu kaynaklari isleyerek yuksek
katma degerli Grlinlere donlistirme konusunda hala istenen seviyeye
ulasabilmis degil. Bor madeni bu durumun en ¢arpici érneklerinden
biridir. Buglin boru saflastirarak Cin’e ihrag ediyor, islenmis halini ise
cok daha yiiksek bedellerle geri aliyoruz.
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has ceased to be explanatory on
its own. The true defining force
now is artificial intelligence. All
technologies being developed
today are advancing, directly

or indirectly, in connection with
artificial intelligence. | was
advocating for this perspective
even during my time in America in
the 1990s.

However, when | returned to
Turkey in those years, both

the industry and the general
ecosystem were quite distant from
these issues. There was neither
sufficient infrastructure nor
incentive mechanisms to support
these areas. At that time, we were
ranked 46th in the world academic
publication rankings; even Iran
was ahead of Turkey. Despite this,
with the introduction of incentives
for academic publications, a
significant movement began, and
within a few years, Turkey climbed
up to the 15th-16th positions.
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By 1995-1996, another important
reality became more evident:
Industry was outside this process.
Only 0.5% of Turkey's Gross
Domestic Product was allocated
to research and development. In
Europe, this ratio was around 2%. Moreover, the funds allocated
in Turkey mostly only covered academic salaries in universities,
and the industry's contribution to R&D was almost non-existent,
remaining very limited.

To change this situation, incentive and funding mechanisms
were developed for both academia and industry, under the
leadership of TUBITAK. | actively participated in this process.
The TEYDEB program, which aimed to bring industry to the
center of R&D activities, became one of the most critical steps in
this transformation.

Another strategic area was the defense industry. At that time,
approximately 85% of the Turkish Armed Forces were dependent
on foreign sources; in the Air Force, this dependency was as
high as 90%. Today, however, Turkey has become a country that
builds its own fleet and has a strong influence worldwide with its
unmanned aerial vehicles and defense systems.

During that time, | also took part in the efforts carried out with
the Ministry of National Defense and the command staff. Our
commanders were fully aware of the inadequacy of technological
knowledge. Institutions like ASELSAN, HAVELSAN, and
ROKETSAN primarily relied on technology transfer to stay
afloat. However, this awareness gradually paved the way for a
transformation based on domestic production and research. The
current state we are in today is a natural outcome of the solid
foundations laid in those years.

Could you tell us about your work related to boron ore?
Turkey possesses many raw materials that are rare and
strategically important worldwide. However, despite this, the
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Oysa bor; hafifligi, sertligi ve yuksek dayanimiyla
insanoglunun Uretebildigi en gelismis malzemelerden

biri. Gegmiste teknoloji denildiginde akla celik Gretimi

gelirdi; ancak bugiin bu alan eski nemini biyik 6lgiide
yitirmis durumda. Turkiye, gelik Gretiminde Avrupa’nin lider
Ulkelerinden biri olmasina ragmen, kiresel rekabet artik
yuksek teknoloji tiretimi ekseninde sekilleniyor. Clinkii katma
degeri ve bilgi yogunlugu en yiiksek alan, hi¢ kuskusuz “hi-
tech” olarak tanimlanan ileri teknoloji Gretimi.

Tirkiye orta teknoloji alaninda oldukga basarili; ancak

yuksek teknolojiye gegiste hala sinirli bir noktada. Yaklasik

¢ yil 6ncesine kadar diinya siralamasinda 46. sirada

yer alirken, savunma sanayiinde gelistirilen iHA ve SIHA
projelerisayesinde bu konum hizla yikseldi ve savunma
sanayii ihracati 10 milyar dolara yaklasan bir seviyeye ulasti.
Bu gelisme, savunma teknolojileri tizerinden hi-tech tretime
gegcis acgisindan son derece 6nemli bir dénim noktasi oldu.
Benim akademik ve uygulamali calismalarim da bu gergevede
sekillendi. Ylksek teknoloji malzemeleri, nanoteknoloji ve bor
temelli malzemeler Uzerine arastirmalar yurituyor; elde edilen
bilgi birikimini paylasmak amaciyla kitaplar hazirliyorum.
Bugun Turkiye’nin yaklasik 300 milyar dolarlik ihracatinin
yalnizca kii¢lk bir b6limi hi-tech Grlinlerden olusuyor. Oysa
gelecegin asil glci ve sirdirilebilir kalkinmanin anahtar tam
olarak bu alanda yatiyor.

Turkiye’de uzun yillar boyunca insansiz hava araci tretimi
konusunda ciddi bir potansiyel olmasina ragmen, bu alana
yeterince 6nem verilmedi. O donemde, “Yetenekli genglerimiz
var; oyuncak ugaklardan yola gikarak kisa siirede iHA
gelistirebiliriz” dedigimizde, tercih gogunlukla yurt digindan
hazir alim yénindeydi. Ancak satin alinan sistemler yazilimsal
olarak disa bagimliydi. Buglin ise Bayraktar gibi girisimlerle
Turkiye, bu alanda kendi teknolojisini gelistiren ve diinyada
s6z sahibi olan bir tlke konumuna geldi. Artik yiksek
teknoloji, yani “hi-tech”, Tlrkiye’nin gelecegi agisindan en
stratejik alan haline gelmis durumda.

Bor madeni konusunda da benzer bir tabloyla karsi karsiyayiz.
Diinyanin en zengin bor rezervlerine sahip olmamiza ragmen,
bu kaynagi blyuk 6lclide ham madde olarak ihrag ediyoruz.
1990’ yillarda yillik yaklasik 1 milyar dolar degerinde bor
ihracati yapilirken, ayni hammaddenin islenmis Grinleri igin 10
milyar dolara varan ithalat 6demeleri gerceklestiriliyordu. Bu
tablo, bor gibi stratejik bir kaynagin yiiksek teknoloji triinlerine
donustirilmesinin ne kadar hayati oldugunu agikga ortaya
koyuyor.

Yeni projeleriniz veya devam eden ¢calismalariniz ne asamada?
istanbul Kalkinma Ajansrndan aldi§imiz destekle, zirh ve 6zel
cam teknolojileri Gizerine bir proje yuruttiik. Bu kapsamda,
klasik inorganik cam levhalar yerine kompozit yapida,
darbelere karsi dayanikh ve catlama ya da gorunti kaybina
yol agmayan camlar gelistirdik. Uriin, Dogus Universitesi'nin
patentli caligmasi olarak tescillendi.

Ozellikle Silahli Kuvvetler ve Emniyet araglarinda
kullaniimasini hedefledik; ancak maliyetin, standart balistik
camlara kiyasla yiksek olmasi nedeniyle uygulama
asamasinda geri adim atildi. Burada kritik bir sorunla
karsilasiyoruz: Universitelerde gelistirilen yenilikgi Griinler
cogunlukla prototip agsamasinda kaliyor.
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country has not yet reached the desired level in processing these
resources into high-value-added products. Boron ore is one of the
most striking examples of this situation. Today, we export refined boron
to China, but we buy it back in a processed form at much higher prices.

However, boron is one of the most advanced materials that mankind
can produce due to its lightness, hardness, and high durability. In the
past, when the term "technology" was mentioned, steel production
came to mind. However, today, this field has largely lost its former
significance. Despite Turkey being one of the leading countries in
steel production in Europe, global competition is now centered around
high-tech production. This is because the area with the highest added
value and knowledge intensity is undoubtedly advanced technology
manufacturing, which is often referred to as "hi-tech.

Turkey is highly successful in the medium-tech sector; however, it is
still at a limited stage in transitioning to high-tech. Until about three
years ago, Turkey ranked 46th in the global rankings, but thanks to
the UAV and drone projects developed in the defense industry, this
position quickly improved, and defense industry exports reached
nearly 10 billion dollars. This development has become a crucial
turning point for transitioning to hi-tech production through defense
technologies.

My academic and practical work has also been shaped within this
framework. | conduct research on high-tech materials, nanotechnology,
and boron-based materials, and | am preparing books to share the
accumulated knowledge. Today, only a small portion of Turkey’s
approximately 300 billion dollar exports consists of hi-tech products.
However, the real strength of the future and the key to sustainable
development lies precisely in this field.

Although Turkey had significant potential for unmanned aerial vehicle
(UAV) production for many years, this area did not receive enough
attention. Back then, when we said, "We have talented young people;
starting with toy airplanes, we can develop UAVs in a short time,"

the majority preference was to purchase ready-made systems from
abroad. However, the systems purchased were software-dependent on
foreign sources. Today, however, with initiatives like Bayraktar, Turkey
has become a country that develops its own technology in this field and
has a say in the global arena. Now, high technology, or "hi-tech," has
become the most strategic area for Turkey's future.

We are facing a similar situation when it comes to boron as well.
Despite having the world's richest boron reserves, we mostly export
this resource as raw material. In the 1990s, while approximately

1 billion dollars worth of boron was exported annually, imports for
processed products made from the same raw material reached
payments of up to 10 billion dollars. This scenario clearly demonstrates
how crucial it is to convert a strategic resource like boron into high-tech
products.

Whatis the status of your new projects or ongoing work?

With the support we received from Istanbul Development Agency,
we carried out a project on armor and special glass technologies. In
this scope, instead of classic inorganic glass sheets, we developed
composite, impact-resistant glasses that do not cause cracking or
loss of visibility. The product has been patented as a work by Dogus
University.

We specifically aimed for the use of these products in the Armed
Forces and Police vehicles; however, due to the high cost compared
to standard ballistic glasses, we had to step back during the
implementation phase. Here, we face a critical issue: Innovative
products developed at universities often remain at the prototype
stage. Even products that have passed tests and been accredited
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Yani testlerden gegmis ve akredite olmus Urlinler dahi
ticarilestirilemiyor. Turkiye’de universitelerin en buyuk
darbogazi, aslinda tam da bu: “ticarilestirme”. Bizim
hedefimiz, bu Urilinlerin sanayi kuruluslari tarafindan
lisanslanip Uretilmesi ve Universitenin de bilgi ve lisans payi
almasiydi. Ancak ylksek teknoloji alaninda uretici firmalarin
cogu hala bilgi ve cesaret eksikligi yasiyor.

Dogus Universitesi dnciiliigiinde yiiriitiilen sanayiile ortak
calismanizdan bahseder misiniz?

Dogus Universitesi énciiliigiinde yiiritiilen ve uluslararasi
akademik yayinlarda yer alan arastirma, Turkiye’nin yiiksek
teknoloji ekosistemine Isik tutuyor. Galismada, istanbul’'un
onemli tiretim merkezlerinden biri olan Dudullu Organize
Sanayi Bélgesi (OSB) kapsamli bigimde incelendi. Ozellikle
bélgedeki high-tech firmalarin inovasyon kapasitesi, Ar-Ge
kiltird ve bilgi paylasim diizeyi degerlendirildi.

Arastirmada yaklasik 25 yliksek teknoloji firmasi analiz
edildi. Galisan profili, Ar-Ge harcamalarinin ciroya orani,
yenilikgilik kulttra ve is birligi diizeyi gibi kriterler temel alind.
Bu kriterleri karsilayan 10 firma, ayrica bir referans firma ile
karsilastirmali olarak incelendi. Sonuglar, Dudullu OSB’deki
ylksek teknoloji firmalarinin Ar-Ge yogunlugu ve yenilikgilik
kapasitesinin, klasik Uretim yapan firmalardan gok daha ileri
diizeyde oldugunu ortaya koydu.

Arastirma, bélgedeki inovasyon ekosisteminin kendi iginde
bitiinlesmis bir sistem olarak isledigini de gosterdi. Dudullu
OSB’de tasarnim ofislerinden kalip atélyelerine, yazilim ve test
laboratuvarlarindan universite is birliklerine kadar gliclu bir
ag bulunuyor. Dogus Universitesi’nin laboratuvarlari, kulugka
merkezi, meslek okullari ve lisanstusti programlari bu yapinin
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cannot be commercialized. The biggest bottleneck for universities in
Turkey is precisely this: "Commercialization." Our goal was for these
products to be licensed and manufactured by industrial companies,
with the university receiving its share of the knowledge and licensing.
However, most manufacturing companies in the high-tech field still
face a lack of knowledge and courage.

Canyou tellus about the collaboration with the industry led by Dogus
University?

The research conducted under the leadership of Dogus University,
which has been featured in international academic publications,
sheds light on Turkey's high-tech ecosystem. The study extensively
examined the Dudullu Organized Industrial Zone (OSB), one of
Istanbul’s key manufacturing hubs. Specifically, the innovation
capacity, R&D culture, and knowledge sharing level of the high-tech
companies in the region were evaluated.

In the study, approximately 25 high-tech companies were analyzed
based on criteria such as employee profile, R&D spending as a
percentage of revenue, innovation culture, and collaboration level.
Ten companies meeting these criteria were further analyzed and
compared with a reference company. The results revealed that the
R&D intensity and innovation capacity of the high-tech companies in
the Dudullu OSB were far more advanced than those of traditional
manufacturing companies.

The research also showed that the innovation ecosystem in the
region functions as an integrated system within itself. In Dudullu

OSB, there is a strong network ranging from design offices and mold
workshops to software and testing laboratories, as well as university
collaborations. The laboratories of Dogus University, the incubation
center, vocational schools, and graduate programs form the academic
foundation of this structure, while KOSGEB, TSE, banks, and private
service organizations emerge as complementary elements supporting
the ecosystem.
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akademik temelini olustururken; KOSGEB, TSE, bankalar ve
Ozel hizmet kuruluslari da ekosistemi destekleyen tamamlayici
unsurlar olarak éne ¢ikiyor.

Bu kapsamli analiz, Dudullu OSB’nin Turkiye’de ylksek
teknoloji tretimi ve yenilikgi sanayi yapilanmasi agisindan
ornek bir model oldugunu ortaya koyuyor. Calismanin
uluslararasi yayinlarda yer almasi, yalnizca akademik camiada
degil, sanayi politikalari agisindan da bélgeye olan ilgiyi
artirmis durumda.

Dogus Universitesi ve Ozdisan is Birligi hakkinda
neler sdylemek istersiniz?
Dogus Universitesi’nin bélgeye gelmesiyle birlikte, DMY Grup

ve dzellikle Ozdisan firmasiyla giiclii bir is birligi siireci basladi.

Kisa sure iginde kurulan yakin diyalog, sanayi ve akademiyi bir
araya getiren 6rnek bir galisma modeli olusturdu.

Bu is birliginin bir parcasi olarak, tipki NASA yarismasi
projesinde oldugu gibi, yliksek teknolojiye odaklanan 6zel
bir laboratuvar kuruldu. Laboratuvarda, Nesnelerin interneti
(loT), yapay zeka ve isletim sistemleri Gzerine gelistirilen
“Boardoza” gibi prototip sistemler, 6grencilerin kullanimina
sunuldu. Baslangigta birkag aylik kurs formatinda ydriitilen
bu uygulama, elde edilen basarilarin ardindan gecgen yildan
itibaren diizenli bir ders programina doénuistu.

Laboratuvarin en 6nemli amaci, 6grencilerin prototipten
Uretime gegis surecini deneyimleyebilecegi bir egitim altyapisi
olusturmak. Bu hedef dogrultusunda gelistirilen sistemler,
hem teorik hem de pratik dizeyde 6nemli kazanimlar sagladi.
Turkiye’de benzeri nadir goriilen bu uygulama, tniversite-
sanayi is birliginin glicli ve somut bir 6rnegi olarak 6ne ¢ikiyor.
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This comprehensive analysis reveals that

Dudullu OSB is an exemplary model for high-tech
manufacturing and innovative industrial organization
in Turkey. The inclusion of the study in international
publications has not only increased interest in the
region within the academic community but also in
industrial policies.

What would you like to say about the collaboration
between Dogus University and Ozdisan?

With the arrival of Dogus University in the region, a
strong collaboration process began with DMY Group
and particularly with Ozdisan. The close dialogue
established in a short period created an exemplary
working model that brings together industry and
academia.

As part of this collaboration, a special laboratory
focusing on high technology was established, just
like the NASA competition project. In the laboratory,
prototype systems like "Bordoza," developed on
Internet of Things (loT), artificial intelligence, and
operating systems, were made available for students
to use. Initially run in a few-month course format, this
application transitioned into a regular course program
starting from last year, after the successes achieved.

The main objective of the laboratory is to create

an educational infrastructure where students

can experience the process of transitioning from
prototype to production. The systems developed for
this purpose have provided significant gains at both
theoretical and practical levels. This application,
which is rare in Turkey, stands out as a strong and
concrete example of university-industry collaboration.
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UZMAN BAKISI / EXPERT'S VIEW

BLOC MOTORLAR VE
PANITN
GELISTiRiLmis KoNTROL

COZUMLERI

BLOC MOTORS AND PANJIT'S ADVANCED
CONTROL SOLUTIONS

Bu yazimizda BLDC motorlar ve bu motorlar siirme tekniklerini
kisaca hatirlatarak, Panjit markasinin Metawells is birligiyle
gelistirdigi BLDC motor drive ¢6ziimlerine de§inecegiz.

BLDC Motorlarin Temel Ozellikleri

BLDC motorlar, firgall DC motorlar gibi sadece enerji
verilerek galisamaz. Déner manyetik alan olusturmak igin
sabit miknatislarla etkilesen sirali bir sistem gereklidir. Firgali
motorlarda manyetik alani yonlendiren komiitatér ve kdmdir
kullanilirken, BLDC motorlarda komditasyon elektronik sirici
devresi tarafindan saglanir. Stator ve rotor arasinda dogrudan
elektriksel bir baglant yoktur.

Bu ozellikleri sayesinde BLDC motorlar:

* Yuksek verimlilik

* Hassas tork, hiz ve pozisyon kontroli

* Diistik bakim maliyetleri

* Sessiz ¢alisma

* Dustk elektriksel girulti

» Uzun 6émur

Fleamniclen

Stator

Senslats

Hall efriic Sensor
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Pralstic Sensor

FeDC Motor

MUHARREM SAHBAZ
Ar-Ge ve Teknik Destek Miiduri
R&D and Technical Support Manager

In this article, we will briefly review BLDC motors and their driving
techniques, and introduce Panjit's BLDC motor drive solutions
developed in collaboration with Metawells.

Key Features of BLDC Motors

BLDC motors cannot operate simply by applying power, unlike
brushed DC motors. They require a sequential system that interacts
with permanent magnets to generate a rotating magnetic field.
While brushed motors use a commutator and brushes to direct
the magnetic field, in BLDC motors, commutation is provided by
an electronic driver circuit. There is no direct electrical connection
between the stator and rotor.

Thanks to these characteristics, BLDC motors offer advantages
such as:

* High efficiency

* Precise torque, speed, and position control

* Low maintenance costs

* Quiet operation

* Low electrical noise

* Long lifespan
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gibi avantajlar sunar ve klasik DC motorlardan Ustlnlik saglar.
BLDC motorlar, beyaz esyalar, kiigiik ev aletleri, elektrikli
araglar, dronlar, tibbi cihazlar, robotlar ve PC fanlari gibi pek

¢cok uygulamada kullaniliyor. Ayrica sabit, hareketli rotorlu veya
lineer tahrik sistemlerinde mekanik kontrolii yiksek hassasiyetle
gercgeklestirmeye olanak taniyor.

These features give them clear advantages over conventional DC
motors. BLDC motors are used in a wide range of applications including
household appliances, small home devices, electric vehicles, drones,
medical devices, robots, and PC fans. They also enable high-precision
mechanical control in fixed, moving rotor, or linear drive systems.

BLDC Motor Siiriis Yontemleri

1. Komiitasyon Algilama Mekanizmasi: Sensorsiiz Kontrol

+ Sensorsiz kontrol, rotor pozisyonunu fiziksel sensorler olmadan tespit
eden bir yontemdir (Hall sensérleri veya enkoderler gibi).

« Siiruis dalga formu: Sinus veya kare dalga.

2.Vektor Kontrol: Alan Yonelimli Kontrol (Field Oriented Control - FOC)

+ BLDC veya PMSM (Daimi Miknatisli Senkron Motor) motorlarini kontrol
etmek igin kullanilr.

« Stator akiminin tork ve aki bilegenleri birbirinden ayrilarak kontrol edilir
(decoupling).

*» Bu sayede motorun tork ve hiz kontrolii, DC motor hassasiyetine yakin
sekilde gergeklestirilebilir.

Sensorsiiz Kontrole Genel Bakis
* Fiziksel konum sensdrlerine ihtiyag duymaz.

* Rotor konumu ve hizi, motorun geri EMF (Electromotive Force) veya diger

elektriksel sinyallerinden elektronik olarak tahmin edilir.
* Bu yaklasim, motor suriculerinin maliyetini diiglrir ve sistem
guvenilirligini artirir.

BLDC Motor Driving Methods

» Commutation Detection Mechanism: Sensorless Control

« Sensorless control is a method that detects rotor
position without physical sensors (such as Hall sensors
or encoders).

« Drive waveform: Sine or square wave.

« Vector Control: Field Oriented Control (FOC)

* Used to control BLDC or PMSM (Permanent Magnet
Synchronous Motor) motors.

 The stator current is separated into torque and flux
components for control (decoupling).

* This allows torque and speed control of the motor to be
performed with precision close to that of DC motors.

Overview of Sensorless Control

» Does not require physical position sensors.

* Rotor position and speed are electronically estimated
from the motor’s back EMF (Electromotive Force) or other
electrical signals.

* This approach reduces the cost of motor drivers and
increases system reliability.
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Alan Ydnelimli Kontrol (FOC) - Vektor Kontrole Giris

Alan Yonelimli Kontrol (Field Oriented Control - FOC), BLDC
veya PMSM motorlarini yiiksek hassasiyetle kontrol etmek icin
kullanilan geligsmis bir tekniktir. Bu yontem, motor kontroliinde
vektor yaklagimiyla galisir ve stator akimini iki bilesene ayirir:

* Tork ureten bilesen

* Manyetik aki (fluks) treten bilesen

Bu aynistirma (decoupling) sayesinde, motor neredeyse bir DC
motor gibi davranir ve su avantajlar saglar:

* Plriizsiiz ve kesintisiz donls

* Yiiksek enerji verimliligi

* Hassas tork ve hiz kontrolu

FOC, 6zellikle yiksek performansli robotik, elektrikli tasitlar,
dronlar ve endiistriyel otomasyon uygulamalarinda tercih edilir.
Motorun tork ve hiz kontroli, klasik striis yontemlerine gére gok
daha hassas ve stabil bir sekilde gerceklestirilir.

Q Vertical Magnetic Pole

Panijit, BLDC motor ¢6zlimlerinde 6ne ¢ikan iki IC izerinden
dikkat gekiyor; 6zellikle Pre-Driver uygulamalari igin
PM20025G-08 modelini sunuyor.

PM20025G-08 Six PWH
P—
LDO Pra:Driver —
| ——

OPAMP Current sensing

Field Oriented Control (FOC) - Introduction to Vector Control

Field Oriented Control (FOC) is an advanced technique used
for high-precision control of BLDC (Brushless DC) or PMSM
(Permanent Magnet Synchronous Motors) motors. This method
works with a vector approach in motor control and separates the
stator current into two components:

* The torque-producing component

» The magnetic flux-producing component

Through this decoupling, the motor behaves almost like a DC
motor, providing the following advantages:

* Smooth and continuous rotation

« High energy efficiency

* Precise torque and speed control

FOC is particularly preferred in high-performance applications such
as robotics, electric vehicles, drones, and industrial automation.
The control of torque and speed in the motor is executed much
more precisely and stably compared to conventional driving
methods.

» |aliblic=>Id/iq
* Control ig for torque control
= Control id for Mux control

Z;* 02 Magnatic Pole Dirsction

Panijit stands out in BLDC motor solutions with two prominent
ICs, particularly offering the PM20025G-08 model for Pre-Driver
applications.

Inverter

uiviw
Phase-Voltage

 —
—_—
—

Compa I‘atnr < Overvoltags Protection

Back EMF

PM20025G-08 avantajlar:

Yiksek Dilizeyde Entegrasyon

* MCU ve (¢ fazl 6n siiricl tek bir cipe entegre edilmistir.

* MOSFET leri dogrudan stirebilen dahili ti¢ fazli 6N kapi sirtici
yapisina sahiptir.

* Harici Ug fazh siirlict IC’lerine ve koruma devrelerine olan
ihtiyaci ortadan kaldirarak BOM ve PCB diizenini 6nemli 6lglide
basitlestirir.

* Kisa devre korumali entegre 5V / 12 V LDO kontrolii sunar.

* Entegre ADC, OPAMP, karsilastirici, zamanlayici, PWM, UART,
12C ve SPI ile motor kontrol gereksinimlerini karsilar.

Motor kontrolii icin optimize edilmistir:
+ 0 bekleme durumu Flash’li 48 MHz ARM Cortex-MO cekirdek
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Advantages of PM20025G-08:

High Level of Integration

* The MCU and three-phase pre-driver are integrated into a single
chip.

« |t features an internal three-phase 6N gate driver structure capable
of directly driving MOSFETSs.

« Eliminates the need for external three-phase driver ICs and
protection circuits, significantly simplifying BOM and PCB layout.

« Offers integrated 5V / 12V LDO control with short circuit protection.

» Meets motor control requirements with integrated ADC, OPAMP,
comparator, timer, PWM, UART, I2C, and SPI.

Motor Control Optimized Features:

* 48 MHz ARM Cortex-MO core with zero-wait-state Flash memory

* Three-phase high/low side driver capacity: +1.5 A/-1.8 A, 70 V
tolerance voltage
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« Ug fazli yliksek/dsiik taraf siiriicii kapasitesi: +1,5 A/-1,8 A,
70 V dayanim gerilimi

* Yiiksek hassasiyetli 12 bit cift kanalli senkron érneklemeli ADC

(1 MSPS)
« Ug adet programlanabilir kazangh amplifikatér (PGA
OPAMP)
» Dénglsel asirt akim korumasi igin dért adet analog
karsilastirici

(COMP)
» Tamamlayici PWM cikislar ve 6li zaman
eklemesi ile 16 bit gelismis motor kontrol
zamanlayicisi (TIM1)
WQFNG6x6-48 paket, motor siiriicti devrelerinin

* High-precision 12-bit dual-channel synchronous sampled ADC
(1 MSPS)
* Three programmable gain amplifiers (PGA OPAMP)
* Four analog comparators (COMP) for cyclical overcurrent protection
» Complementary PWM outputs and dead-time insertion with 16-bit

advanced motor control timer (TIM1)
The WQFNG6x6-48 package provides an advantage in
situations where motor driver circuits need to be
compacted into very small areas. In modern product
designs, there is an increasing trend towards being
"smarter," smaller, and more compact; therefore,
mechanical design may not always offer the
spacious design areas required for electronic
designs.

cok kiiclk alanlara sikigtiriimasi gereken
durumlarda avantaj saglar. Modern Uriin tasarimlarinda
her gegen giin daha “smart”, ufak ve kompakt bir trend
izleniyor; bu nedenle mekanik tasarim, elektronik tasarima her
zaman genis tasarim alanlarn saglamayabilir.

PM20025G-08 IC icin gelistirme kiti

Gliniimiizde hizlanan {iretim prosesleri elektronik tasarim
ciktisini hizl istiyor. Gelistirme kitleri, hazir uygulanmis

ideal tasarim 6rnegi olarak tasarlandi ve herhangi bir devre
olusturmaya gerek kalmadan 5,5 - 36 V arasi beslenerek 0-20
A'lik BLDC motorlari 150.000 RPM’e kadar kontrol edebilir. Bu
gelistirme kiti, tasarimlarinizi dnemli él¢tide hizlandiriyor.

Development Kit for

PM20025G-08 IC

In today's rapidly accelerating production processes, electronic design
outputs are expected quickly. Development kits have been designed
as ready-to-use ideal design examples and can control BLDC motors
with a 0-20 A range up to 150,000 RPM, without the need to build

any circuit, by being powered from 5.5 to 36 V. This development kit
significantly accelerates your design process.

All-in-One BLDC Motor Kontrol Cdziimii: PN: PM30003V-0405B
PM30003V-0405B, 48 MHz ARM® Cortex®-MO0 ¢ekirdegi, 16 KB
Flash ve 4 KB SRAM ile tiim motor kontrol gereksinimlerinizi tek
bir gipte birlestirir. Dahili Ug¢ fazl firgasiz gate driver ve 36 V’a kadar
calisabilen entegre P+N MOSFET 'leri sayesinde, ekstra sirici
devresine ihtiya¢ duymadan yiiksek performans saglar.
Seri, ylksek hassasiyetli 12 bit 1 MSPS ADC, dual low-offset
operasyonel amplifikator, 2 UART, 1 I12C ve 1 SPI arayiizi gibi It is equipped with comprehensive peripherals such as a
kapsamli gevre birimleriyle donatildi. Diistik voltaj kilitlemesi (UVLO)  high-precision 12-bit 1 MSPS ADC, dual low-offset operational
ve dahili 61i zaman kontroll gibi koruma 6zellikleri, glivenli ve verimli  ampilifiers, 2 UARTs, 1 12C, and 1 SPI interface. Protection
motor kontroll sunar. features like under-voltage lockout (UVLO) and internal dead-
time control provide safe and efficient motor control.

The All-in-One BLDC Motor Control Solution: PN: PM30003V-0405B

The PM30003V-0405B integrates all your motor control needs
into a single chip with a 48 MHz ARM® Cortex®-MO0 core, 16 KB
Flash, and 4 KB SRAM. It provides high performance without the
need for an additional driver circuit, thanks to its built-in three-
phase brushless gate driver and integrated P+N MOSFETSs that
can operate up to 36V.

Kompakt tasarimi ve gligli performansiyla PM30003V-0405B, fanlar, o )
pompalar, kiiciik ev aletleri, IHA'lar ve robotik uygulamalar igin ideal bir VVith its compact design and powerful performance, the

¢6zumdar. Hizl prototipleme ve guvenilir calisma isteyen tasarimcilar PM3,0003V'04058 Is an idea,l SOIUtion forfans, pumps, small
icin hazir bir ¢éziim sunar appliances, UAVs, and robotic applications. It offers a ready-to-

use solution for designers seeking quick prototyping and reliable
operation.

> Biock Diagram
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TSSOP-25: PM30003V-0405

All-in-One IC Gelistirme Bordu

Bu gelistirme bordu, kontrolcu ve gii¢ devresini tek bir pakette
birlestiren All-in-One IC’ler igin tasarlanmis genel amagli bir
uygulama kitidir. Kullanicilarin hizl prototipleme yapmasini
saglar ve ek devre tasarimina gerek birakmaz.

Kit, 24 V BLDC motorlari 400 ila 2000 devir/dakika arasinda
hassas sekilde kontrol edebilir. Kompakt ve kullanimi kolay yapisi
sayesinde fanlar, pompalar ve kiiglik otomasyon uygulamalari
icin ideal bir gézimdar.

All-in-One IC Development Board

This development board is a general-purpose application kit designed
for All-in-One ICs that combine the controller and power circuit in a
single package. It enables users to perform rapid prototyping without
the need for additional circuit design. The kit can precisely control 24V
BLDC motors ranging from 400 to 2000 revolutions per minute. With
its compact and user-friendly design, it is an ideal solution for fans,
pumps, and small automation applications.

Daha fazla bilgi icin:
https://www.panjit.com.tw/en

PM30003V-0405

* Product Page: PM30003V-0405B

* Flyers:

> BLDC Motor Control Solution Flyer (PM30003V-0405)
o Ceiling Fan Solution (PM30003V-0405)

* Video: All-in-One Motor Control IC Solution
PM20025G-08QW

» Web Page: PM20025G-08QW

* Flyer: Pre-driver Motor Solution for Power Tools
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For more information:
https://www.panjit.com.tw/en

PM30003V-0405
* Product Page: PM30003V-0405B

Flyers:

* BLDC Motor Control Solution Flyer (PM30003V-0405)
* Ceiling Fan Solution (PM30003V-0405)

* Video: AllinOne Motor Control IC Solution
PM20025G-08QW

* Web Page: PM20025G-08QW

* Flyer: Predriver Motor Solution for Power Tools
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SMART BUZZER DRIVER
NSP2340BA24E

NSP2340BA24E, sesli uyari ve sesli geri bildirim uygulamalari i¢in tasarlanmis ¢oklu ¢ip paketli (MCP) bir
entegredir. Dahili buzzer suriicisi ve entegre voltaj yikseltici sayesinde piezo buzzer’larin insan sesi ve gesitli
ses efektlerini kiigik bir hoparlére benzer sekilde liretebilmesini saglar. Mikrodenetleyiciler ile I12C veya UART
arayuzleri Gzerinden haberlesebilen bu ¢6ziim, harici ses amplifikatoriine ihtiyag¢ duymadan piezo buzzer’i
dogrudan surebilir. Dahili koruma mekanizmalari ve PlayList Editor yaziim araci sayesinde 6nceden kaydedilmis
ses mesajlarinin yiiklenmesi ve piezo buzzer karakteristigine uygun EQ ayarlarinin yapilmasi mimkinddr.
NSP2340BA24E, sezgisel sesli geri bildirim gerektiren modern akilli cihazlar icin pratik ve verimli bir ¢ézimddr.

Ozellikler

+ Dahili voltaj yUkseltici ile 24 V’a kadar buzzer siirme kapasitesi
+ Harici amplifikator gerektirmeden dogrudan piezo buzzer siirme
* [2C / UART haberlesme arayuzi

Teknik Ozellikler

* Calisma gerilimi: 2.0V-5.5V

* Ornekleme orani: 4 kHz - 24 kHz
* Ses siiresi: 50 sn - 340 sn

(-]
+ Standby akimi: tipik 1.8 pA
» Calisma sicakhgi: —40 °C ile +85 °C
* Paket tipi: TSSOP-28

Uygulamalar

* Beyaz esyalar ve ev aletleri

* Guvenlik ve alarm sistemleri

+ Endistriyel kontrol cihazlari

« Akilli tiiketici elektronigi trinleri

+ Sesli uyari ve geri bildirim gerektiren cihazlar

NSP2340BA24E is a multi-chip package (MCP) IC designed for voice assistance and audio notification
applications. With its integrated buzzer driver and internal voltage booster, the device enables piezoelectric
buzzers to generate human voice prompts and rich sound effects similar to a small speaker.

Features

« Integrated buzzer driver with internal voltage booster up to 24 V
« Direct piezo buzzer drive without external amplifier

e Communication via I?°C / UART / Two Wire interface

Specifications Applications

« Operating voltage: 2.0 V-5.5V - White goods and home appliances

- Sample rate: 4 kHz - 24 kHz » Security and alarm systems

« Voice duration: 50 s -340 s * Industrial control devices

« Standby current: typ. 1.8 UA * Smart consumer electronics _

« Operating temperature: —40 °C to +85 °C « Devices requiring voice prompts and audio feedback

* Package: TSSOP-28

)



UZMAN BAKISI / EXPERT'S VIEW

TFT VE HMI PANELLERDE
YENi NESIL COZimLER

NEXT-GENERATION SOLUTIONS
FORTET AND HMI PANELS

tnlimduzde teknolojinin hizla gelismesi, endustriyel cihazlardan
ev elektronigine kadar pek ¢ok alanda kullanici deneyimini 6n
plana ¢ikariyor. Gérsel arayizlerin basit LED gdstergelerden
modern TFT ekranlara evrilmesi, bu degisimin en belirgin
gostergelerinden biridir.
Ozellikle TFT paneller, yitksek ¢dziinirlik, canli renkler ve
dokunmatik kontrol imkani sayesinde hem miihendislerin
hem de son kullanicilarin tercih ettigi bir teknoloji haline
geldi. TFT panellerin en 6nemli avantaji, yalnizca bilgi
gostermekle kalmayip ayni zamanda kullaniciyla etkilesim
kurabilen sistemlere dénismeleridir.

Bu noktada HMI (Human Machine Interface - insan
Makine Arayiiz(i) kavrami 6ne ¢ikar. HMI paneller,
makinelerle insan arasindaki iletisimi kolaylastiran
ve kontroli daha guvenli, hizli ve verimli hale getiren
c6zimler sunar.

Bu yazimizda hem TFT ekran teknolojisini hem de
HMI panellerin kullanimini ele alacak; ayrica Ozdisan
Elektronik’in distribiitori oldugu TDO firmasinin
portfoylnden ve gelistirdigi Giraffe IDE yaziliminin
sundugu kolayliklardan érneklerle bahsedecegiz.

Oncelikle, TDO (Top Display Optoelectronics) firmasindan
kisaca bahsetmek gerekirse: 0,32 ingten 55 inge kadar
ekran modiillerinin Ar-Ge, Uretim ve satigini entegre

eden profesyonel bir ekran tedarikgisidir. TDO, Ar-Ge ve
operasyonlarda 20 yil agkin deneyime sahip miihendis ekibi tarafindan
Sanghay’da kuruldu. Shenzhen’de lretim tesisine sahip olan firmanin Griin
portfdyleri arasinda Intelligent, Inter-Link ve Near-Eye Display’ler de yer
aliyor.
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ABDURRAHMAN OZHAN
AR-GE VE TEKNIK DESTEK MUHENDISI
R&D AND TECHNICAL SUPPORT ENGINEER

Today, rapid technological advances are bringing user experience
to the forefront in many areas, from industrial devices to home
electronics. The evolution of visual interfaces from simple LED
displays to modern TFT screens is one of the most obvious
indicators of this change. TFT panels, in particular, have become
the technology of choice for both engineers and end
users thanks to their high resolution, vivid colors, and
touch control capabilities.

—

The mostimportant advantage of TFT panels is that
they are not limited to displaying information but can
also interact with the user. This is where the concept

of HMI (Human Machine Interface) comes to the fore.
HMI panels offer solutions that facilitate communication
between machines and humans and make control safer,
faster, and more efficient.

In this article, we will discuss both TFT screen
technology and the use of HMI panels, in addition to

the conveniences offered by the Giraffe IDE software
developed by TDO, the distributor of Ozdisan Elektronik.

First, a brief overview of TDO (Top Display
Optoelectronics): Itis a professional display supplier that
integrates R&D, production, and sales of display modules
ranging from 0.32 inches to 55 inches. TDO was founded

_ in Shanghai by a team of engineers with over 20 years of

experience in R&D and operations. Leveraging our first-

class innovation and operational expertise, the company
has an automated display module production facility in Shenzhen.
TDO also manufactures Intelligent, Inter-Link, as well as Near-Eye
Displays. Its product portfolio is as follows.
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Near-Eye Display (NED)
Micro-OLED, Fast LCD, optik
muhendisligi ve sirtici ¢oztimleri
(6r. HDMI, Type-C, CVBS, USB)
gibi yiiksek performansli yakin
g6z ekrani (Near-Eye Display

- NED) ¢éziimlerinin tasarimi,

Sizn

gelistirilmesi ve Uretiminde R " T

uzmanlagmigtir. Luminance (caim’) 2090 80

Bu ¢6zimler, VR ve AR, EVF, S "
Interface MIPVRGE RGB

nisangahlar, kizilétesi termal

kameralar, teleskoplar, tibbi

goruntileme ekipmanlari, simiilasyon egitimi ve diger
profesyonel alanlarda yaygin olarak kullaniimaktadir.

Inter-Link Display

1B00/3000V20000

WiPr

Near-Eye Display
Specializes in the design,

= development and manufacturing
- of high-performance near-
eye display (NED) solutions,
= P covering Micro-OLED,Fast
LCD, optical engine and driver

DO*1200  1820°1080 B0'2560 3562°3562

solutions (eg. HDMI, TYPE-C,
CVBS, USB). They are widely
used in VR & AR, EVF, sights,
infrared thermal camera,
telescope, medical imaging
equipment, simulation training and other professional fields.

180030020000 4000

MRt MiP| L]

Inter-Link Display

Uriinlerinize farkli ekran
teknolojilerini tek bir altyapi
Gizerinden kolayca entegre
etmenizi saglar. Gelismis baglanti
secenekleri (QSPI, USB, HDMI,
Type-C, DP) sayesinde TFT-
LCD, AMOLED veya Si-OLED
ekranlarda yiksek ¢ozunUrlikli
ve hizli goriinti aktarimi sunar.
Bdylece kullanim agisindan
esneklik, uyumluluk ve zamandan

Connect to Raspberry Pi

®  Hasphlan
= Ubuntu/Kall

= RatroPie

" /\

Connect to PC

= Windows10/

= Windows 8.1/8

= Windows 7

It allows you to easily integrate
different display technologies
into your products through

a single infrastructure. With
advanced connectivity options
(QSPI, USB, HDMI, Type-C,
DP), it delivers high-resolution
and fast image transfer on
TFT-LCD, AMOLED, or Si-
OLED displays. This provides
flexibility, compatibility, and

More connector
ptional

1 s [P

s TypeC

\.

tasarruf avantaji kazandirir.

Intelligent Display

Akilli Ekran Grtnleri temel
olarak suriicl kartlar ve LCD
ekranlardan olusur. Bu Urtnler,
goémlill sistemlerle baglanti

Core Module

e ot : « 5V Only
kurmak icin yazilim gelistirmeyi AP e s
kullanir ve verimli performans paris + Reserved 110

- . " . « Easy o Interface
saglar. Cesitli sektorlerdeki inlegrate &  + Flexible structure
. . .- . . davelop and eaay
musgterilere yiksek kaliteli, gok « Support nstalistion
Giraffs IDE = Support Giraffa

islevli akilli ekran ¢éziimleri
sunmak uzere tasarlandi. Bu Uriin

IDE

I rated o’

= High EMC level

= BV-36V
TTL/RS232/RE48
SICAN/RIAE

+ BpeakarRTC!
Ausdio

* Resarved 110
inberfacs

» Support Giraffe
IDE

grubu, UART ekran modiilleri ve Android ekran modiillerini ierir.

TR ve RK serisi ¢ipler merkezi kontrol (initesi olarak gérev yapar

ve donanim devre tasarimi aracihigiyla LCD ekranlari ¢calistinir. TR
serisi akilli ekran ¢dziimleri icin TDO’nun tescilli Giraffe Ul gelistirme
yaziimini ¢alistirir. RK serisi ise Android ve Linux isletim sistemleriyle

entegre edilebilir ve APK dosyalarini destekler.

Core Module olarak elektronik kartiniza entegre edebilir, Mini

Board veya COF versiyonunu da sisteminize ekleyebilirsiniz. HMI
versiyonunu direkt kalibiniza monte edip UART arayuzi ile hizli bir

sekilde kullanabilirsiniz. loT ¢éztmleri ise Android veya

Bluetooth/Wi-Fi gibi ézelliklere sahip oldugu icin kullanim kolayhgi

saglar.

time-saving advantages in
terms of usage.

Intelligent Display

Intelligent Display products
consist mainly of driver
boards and LCD screens.
These products use software
development to connect with

= Andraid,

= Cost gconomic Giraffs H
338V + Ethermel, WiFs embedded systems, ensuring
«TTL Blustooth, ici

e on el efficient performance. They are
reserved = High resolution i i - i
Lol gh resoltio designed to offer high-quality,
12

multi-functional intelligent
display solutions to customers
in various industries. This product line includes UART display
modules and Android display modules.

The TR and RK series chips function as central control units,
operating the LCD screen through hardware circuit design.
The TR series runs TDO's proprietary Giraffe Ul development
software for smart screen solutions. The RK series can be
integrated with Android and Linux operating systems and
supports APK files.

You can integrate the Core Module into your electronic board,
integrate the Mini Board or COF version into your system, or
mount the HMI version directly onto your mold and enable
quick use via the UART interface. loT solutions offer ease of
use as they feature Android or Bluetooth-Wifi capabilities.
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TFT Paneller ve Entegreleri

LED ekranlar ve klasik LCD ekranlarin yerini blyiik oranda TFT
ekranlar almistir. Bunun nedeni, TFT'nin sagladig yliksek kontrast,
genis goris agisi ve dinamik grafik destegidir. Ancak TFT ekranlari
stirmek, basit LED veya segment ekranlari sirmekten ¢ok daha
karmasiktir. TFT panellerin kullanilabilmesi igin bir entegreye ihtiyag
vardir. Bu entegreler, islemci ile ekran arasindaki veri akigini dizenler.

TDO markasinin TR serisi entegreleri, farkli ¢6ziin(irliik segenekleriyle
genis bir rtin yelpazesi sunuyor:

* TR230 > 800x480 ¢Ozundrlik
* TR540 » 1024x768 ¢Ozundrlik
* TR660 > 1280x800 ¢Ozundrlik
* TR670 > 1920%1080 ¢Ozundrlik

Hangi entegreyi segeceginiz tamamen proje gereksinimlerinize
baglidir. Tablo 1.4’ten ihtiyaca gére iglemci segimi yapilabilir. Ornegin,
bir otomasyon panelinde 800x480 ¢oziinurliik yeterli olurken, medikal
cihazlar veya endiistriyel makinelerde daha yiiksek ¢ozinirliik

tercih edilebilir. Ayrica hiz, haberlesme protokolleri ve islemcinin
destekledigi grafik kapasitesi de secimde belirleyici faktorlerdir.

Chip Model TR230M TR540
Operating System RTOS RTOS
RAM aM 16M
Chip Architecture  RISC-V@400MHz |~ RISC-V@4BOMHz
Mpnary BM rr)»ilo”: -Fi:r:as'n 1813ME
Max. Resolution 800%480 1024*768
Bl e dale RGB RGBILVDSMIPI
Peripherals CAN/WI-FilAudio i:\j:ﬁﬁ?

HMI Paneller ve Kullanici Dostu Yaklagim

TFT panellerin mihendislik bilgisi gerektiren karmasik yapisina
karsin, HMI modadiller bu siireci oldukga basitlestirir. HMI paneller,
onceden tanimli donanim ve yazilim uyumlulugu sayesinde ekran
tasarimini hizlandirir. TDO’nun Giraffe IDE yazilimi, HMI tasariminda
en gucli araglardan biridir. Giraffe IDE, kullanicilarin surikle-birak
yontemiyle arayuzler olusturmasina olanak tanir.

Yeni proje agmak i¢in File > New > Giraffe Project’i segip ¢éziinurligi
girdikten sonra ekran tasarimina baslanir. Sekil 1.1’den bos projeyi
gorebilirsiniz. Sol tarafta bulunan arag¢ gubugundan buton, label,
progress bar gibi widget'lar secilerek ekrana yerlestirilebilir. Sag
taraftaki Property menisiinden konum, boyut ve renk gibi 6zellikler
kolayca degistirilebilir.

Bu 6rnek projemizde, sayisal bir deger artirilip azaltilacak ve ekranda
bu deger gosterilecektir. Ekrana “+” ve “-” butonlari eklenir, ardindan
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RISC-V@600MHz

CAN/RJ4S/WI-FifVideo

TFTPanels and Control Integrated Circuits

TFT screens have largely replaced LED displays and classic
LCD screens. This is due to the high contrast, wide viewing
angle, and dynamic graphics support provided by TFT.
However, driving TFT screens is much more complex than
driving simple LED or segment screens.

A control integrated circuit is required to use TFT panels.
These controllers regulate the data flow between the processor
and the screen. TDO's TR series of control controllers offer a
wide range of products with different resolution options:

-TR230 > 800x480 resolution
-TR540 > 1024%768 resolution
-TR660 > 1280%800 resolution
-TR670 > 1920%1080 resolution

The choice of which integrated circuit to use depends entirely
on your project requirements. You can select the integrated
circuit with the desired features from Table 1.4.

For example, while a resolution of 800x480 may be sufficient
for an automation panel, higher resolutions may be preferred
for medical devices or industrial machines. Additionally, speed,
communication protocol, and the graphics capacity supported
by the processor are also decisive factors in the selection.

TR660 TR670
Linux/RTOS Linux/QT
B4M 128M

RISC-V@G600MHz

16/128MB 16/12BMB
12807800 1920=1080
RGB/LVDS/MIPI RGE/LVDS/MIPI

CAN/RJ4E/WI-Fi/
{Audio/4G Audio/4GiVidea

HMI Panels and User-Friendly Approach

Compared to the complex structure of TFT panels, which
requires engineering knowledge, HMI modules greatly
simplify this process. HMI panels accelerate screen design
thanks to predefined hardware and software compatibility.
TDO's Giraffe IDE software is one of the most powerful
tools for HMI design.

Giraffe IDE allows users to create interfaces using a drag-
and-drop method.

To open a new project, go to File > New > Giraffe Project,
enter the resolution, and then start designing the screen.
You can see the empty project in Figure 1.1.

Widgets such as buttons, labels, and progress bars can
be selected from the toolbar on the left and placed on the
screen. Properties such as position, size, and color can be
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bu butonlarin kontrol olaylarina yazilim fonksiyonlari
tanimlanir. Béylece zamandan tasarruf ederek

kisa siirede islevsel araylizler gelistirmek mimkin
olur. Sekil 1.2’den eklenen label ve butonlari
gorebilirsiniz.

Giraffe IDE yalnizca tasarim yapmakla kalmaz,

ayni zamanda kod yazmayi da destekler. Bir widget
Gzerine sag tiklayip “Jump to control event” segenegi
ile dogrudan ilgili kontrollin kod bélimune gegilebilir.

Ornegin, ekrana yerlestirilen bir label''n degerini
degistirmek icin 6nce degisken tanimlamasi yapilir:

Set_Label0 = grf_ctrl_get_form_id(GRF_VIEW1_ID,
VIEW1_LABELO_ID);

Bu tanimlama sonrasinda label’a istenilen yazi
eklenebilir:

grf_label_set_txt(Set_Label0,"OZDISAN");
Benzer sekilde, “+” ve “-” butonlarina basildiginda
sayisal bir deger artirilip azaltilacagi igin, bu
butonlarin igerisine de yazilim yazilir. Sekil 1.3’ten
yazdigimiz kodu inceleyebilirsiniz.

= - %= & = potdal lu|
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In this example project, we will increase and
decrease a numerical value and display this value on
the screen. We add “+” and “-” buttons to the screen,
then define software functions for the control events
of these buttons. This allows us to save time and
develop functional interfaces quickly. You can see
the label and buttons we added in Figure 1.2.

Giraffe IDE not only allows you to design, but also
supports coding. You can right-click on a widget and
select “Jump to control event” to go directly to the
code section of the relevant control.

For example, to change the value of a label placed on
the screen, first define a variable:

Set_Label0 = grf_ctrl_get_form_id(GRF_VIEW1_ID,
VIEW1_LABELO_ID);

After this definition, the desired text can be added to
the label:

grfﬁlabelfsetftxt(SetiLabeIO,“OZDiSAN”);

Similarly, since numerical values will be increased
and decreased when the “+” and “-” buttons are
pressed, we will also write software for these buttons.
You can examine the code we wrote in Figure 1.3.

= [ < B | Giraffa i Deilgees | £ Debug
= 0[O e -
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Backimage
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Simiilasyon, Debug ve Yazilim Yiikleme

Gelistirilen aray(izlerin test edilmesi strecinde Giraffe IDE’nin
sundugu simulasyon ve debug 6zellikleri biyuk kolaylik saglar.
Simiilasyon sayesinde elinizde panel olmasa dahi yazilimi test
edebilir, butonlarin ve fonksiyonlarin dogru g¢alistigini gorebilirsiniz.
Debug 6zelligi ile degisken degerlerini anlik olarak izleyebilir ve
hatalari kolayca tespit edebilirsiniz.

Programin HMI paneline ylklenmesi ise birkag farkli yontemle
yapilabilir:

» USB ile dogrudan yiikleme (yalnizca TR600 serisi icin gegerlidir).
« SD kart Gizerinden yiikleme, en yaygin kullanilan yéntemdir.

USB ile yikleme igin “Cross compile and download” menisiinden
islemci segilerek derleme yapilir, ardindan “ADB download to
device” secenegi ile yukleme baslatilir.

SD kart ile yiiklemede ise yine “Cross compile and download”
mendsunden iglemci secilerek derleme yaplilir, ardindan

Export > TF card update export secenegi ile islemci segilir,
olusturulacak klasor belirlenir ve ¢ikti alinir. Alinan ¢ikti SD karta
kopyalanir ve panelin SD girisine takilir. Ener;ji verildikten sonra
yazihm yuklenir ve igslem tamamlanir.
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Simulation, Debugging, and Software Loading
The simulation and debugging features offered by Giraffe
IDE greatly facilitate the testing process of the developed
interfaces. Thanks to simulation, you can test the software
and see that the buttons and functions are working
correctly, even if you don't have a panel. With the debug
feature, you can monitor variable values in real time and
easily detect errors.
The program can be loaded onto the HMI panel using
several different methods:
- Direct loading via USB (only applicable for the
TR600 series).
- Loading via SD card, which is the most commonly used
method.

To load via USB, select the processor from the “Cross
compile and download” menu to compile, then start the
loading process using the “ADB download to device”
option.

For SD card installation, compilation is performed by
selecting the processor from the “Cross compile and
download” menu again, then selecting Export > TF card
update export > Processor selection, and finally selecting
the folder to be created and obtaining the output. The
output is copied to the SD card and inserted into the panel's
SD slot. After power is supplied, the software is installed
and the process is complete.
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Sonug Conclusion
TFT ekran teknolojisi, endiistriyel otomasyondan TFT display technology has become
tiketici elektronigine kadar pek ¢ok alanda standard in many areas, from industrial

standart héline geldi. Ancak TFT panellerin . | .
siirtiimesi teknik bilgi gerektirdigi icin gogu automation to consumer electronics.

kullanici HMI panellere yoneliyor. TDO’nun However, since driving TFT panels
gelistirdigi Giraffe IDE, tasarim ve yazilim siirecini requires technical knowledge, most
basitlestirerek hem profesyonel mihendisler hem users turn to HMI panels. The Giraffe
de yeni baslayanlar icin biiylik avantajlar sunuyor. IDE developed by TDO simplifies

Oniimiizdeki yillarda TFT ve HMI panellerin daha the design and software process,
da geliserek yapay zeka destekli arayiizlerle offering significant advantages for both

birlesmesi, makinelerle olan etkilesimimizi daha professional engineers and beginners.
sezgisel ve verimli hale getirecektir.

=]
U= s
{

(o~ Y]

tatic void button@_event(grf_ctrl_t *ctrl, grf_event_e event)

if(event == GRF_EVENT_PRESSED)

wiN =

if(Counter_Value<2@) //Saydiracagimiz degisken 28'den kigik oldugu sirece degiskeni 1 arttar

{

uunounounououn f

wl

Counter_Value++;

}

char Counter_Value_Str[10];
sprintf(Counter_Value_Str,"%d",Counter_Value);
grf_label set_txt(Set_Label®,Counter_Value_Str);

co o~ o

(R L BV |

if(Counter_Value>®) //Saydiracagimiz degisken @©'dan biyik oldugu sirece degiskeni 1 azalttairar

{

Counter_Value--;

char Counter_Value_Str[1@];
sprintf(Counter_Value_Str,"%d",Counter_Value);
grf_label set_txt(Set_Label®,Counter_Value_Str);
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YENINESIL SES
UYGULAMALARI IGIN GOK
YONLU BIR PLATFORM:

NSC74 SERISI

AVERSATILE PLATFORM FOR NEXT-GENERATION
AUDIO APPLICATIONS: NSCT4 SERIES

lektronik sistemlerin gelismesiyle birlikte kullanici ile
cihaz arasindaki etkilesim de 6nemli 6lgtide degisiyor.
Gecgmiste yalnizca basit uyar sesleri, mekanik butonlar ya
da temel gosterge yapilari yeterli gorilirken, ginimuzde
birgok uygulamada sesli geri bildirim, kayit, oynatma ve daha
gelismis kontrol yapilari 6n plana gikiyor. Ozellikle beyaz esya,
kiiglik ev aletleri, oyuncaklar, givenlik sistemleri, akilli ev Grtnleri
ve endustriyel cihazlar gibi alanlarda ses artik yalnizca yardimci bir
Ozellik degil, triin deneyiminin énemli bir parcasi haline geliyor.

Bu kapsamda Ozdisan Elektronik, gelisen uygulama ihtiyaclarini
dikkate alarak ses ve kontrol yapisini bir araya getiren ¢éziimlere
Uriin portféylinizde yer vermektedir.

Nuvoton’un NSC74 serisi de bu ihtiyaca cevap vermek

amaciyla gelistirilen, ses odakl yapisinin yaninda genel amagch
mikrodenetleyici 6zellikleri de sunan bir ses kontrol ailesi olarak
one gikmaktadir. ARM Cortex-MO0 tabanli mimarisi, gémdli bellek
yapisi, analog ses bloklari, haberlesme arayiizleri ve gevre birimleri
sayesinde NSC74, yalnizca bir ses ¢6zimi degil, ayni zamanda
kompakt ve esnek bir gémiilii sistem platformu sunmaktadir.

MUHAMMET ALI GELIK
OZDISAN ELEKTRONIK
SAHA UYGULAMA MUHENDISI
FIELD APPLICATION ENGINEER

With the development of electronic systems, the interaction
between users and devices is also changing significantly. In

the past, simple warning sounds, mechanical buttons, or basic
indicator structures were considered sufficient. Today, however,
audio feedback, recording, playback, and more advanced control
structures are coming to the forefront in many applications.
Especially in areas such as white goods, small home appliances,
toys, security systems, smart home products, and industrial
devices, audio is no longer just an auxiliary feature but an
important part of the product experience.

In this context, Ozdisan Elektronik offers solutions that combine
audio and control functionalities, addressing evolving application
requirements.

The NSC74 series from Nuvoton stands out as an audio

control family developed to meet this need, offering not

only an audio-focused design but also general-purpose
microcontroller features. Thanks to its ARM Cortex-M0-based
architecture, embedded memory structure, analog audio blocks,
communication interfaces, and peripherals, the NSC74 provides
not only an audio solution but also a compact and flexible
embedded system platform.

PARTNO | PACKAGE | EF(KB) | DUR(s)16KHz | VDD (V) | CAP TOUCH (CH) miC SPKOUT MCUIF

NSC74256T 256 96

NSC74512T 512 214

—————— LQFP48 SPI-12C - UART - ADC - Addr. LED
NSCT41KOT 1024 450
NSC741K5T 1536 689
18/55 v DPWM

NSC74256Z 256 96

NSC745122 512 214

QFN32 SPI-12C - UART

NSC741K0Z 1024 450
NSC741K5Z 1536 689
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NSC74 Serisine Genel Bakis Overview of the NSC74 Series

NSC74 serisi, ARM Cortex-M0 mimarisinde geligtirilmis bir ses kontrol The NSC74 series is an audio control processor built on the ARM
islemcisidir. Asagidaki tabloda genel 6zellikleri gorilebilir. Cortex-MO architecture. Its general features can be seen in the table
Bu 6zellikler birlikte degerlendirildiginde NSC74 serisinin, bir yandan ses below.
kayit ve oynatma odakli uygulamalari desteklerken diger yandan genel amach
mikrodenetleyici ihtiyaglarini da karsilayabilecek esnek bir platform sundugu When these features are evaluated together, it can be seen that the
gordimektedir. Bu yontiyle NSC74, yalnizca sesli geri bildirim ¢oziimleri igin NSC74 series offers a flexible platform capable of supporting both
degil, ayni zamanda farkli gevre birimlerinin kullanildigi kompakt gomdilt audio recording and playback applications, while also meeting general-
sistemler igin de giigli bir alternatif olusturmaktadir. . . .

purpose microcontroller requirements. In this respect, the NSC74 stands
NSC74 Serisini Ozel Kilan Yénlerden Biri: out not only as a solution for voice feedback applications, but also as a
Ses Formatlari ve Yazilim Ekosistemi powerful alternative for compact embedded systems featuring various
NSC74 serisini 6zel kilan noktalardan biri yalnizca donanim tarafi degildir. peripherals.
NSC74, kendi yazilim araclari ve ses formatlarini barindirmaktadir. Asagidaki
tablodan desteklenen formatlara ulagilabilir. One of the Features That Makes the NSC74 Series Unique:
Cap Touch Destegi Audio Formats and Software Ecosystem
NSC74 serisi Cap Touch destegi sunar. Bu yapi sayesinde mekanik buton One of the key aspects that makes the NSC74 series unique is that it is
ihtiyaci azaltilabilir, daha modern ve kullanigh arayiizler tasarlanabilir. Sesli not limited to hardware capabilities alone. The NSC74 also includes its

geri bildirim gerektiren uygulamalarda Cap Touch 6zelligi ile ses oynatma, mod  own software tools and audio formats. Supported formats can be found
degistirme veya meni kontrolii gibi islevler kolayca gergeklestirilebilir. Bununla in the table below

birlikte uyku modundan touch pini (izerinden uyku modundan uyandirma ’

ozelligi sayesinde pilli uygulamalarda da kullanilabilir. Asagidaki NSC74 Demo

kiti, touch uygulamalari igin 6zel olarak Cap Touch Support

tasarlanmistir. =S = E = 3 The NSC74 series offers Cap Touch

support. Thanks to this structure, the
need for mechanical buttons can be
reduced, enabling the design of more
modern and user-friendly interfaces. In

applications requiring voice feedback,

NSC74 Deneme Kiti ve Gelistirme
Ortami

NSC74 serisi icin NSC741K5-EVB
deneme kiti sunulmaktadir. Asagidaki
gorselde deneme kitinin yapisi

gorlebilir. Pl functions such as audio playback, mode
Nu-Link/Nu-Link-Pro il lanabil I ; ( &_E:;‘]g‘-q B switching, and menu control can be
u-Link/u-Link-+ro lle programianablir. A ' o T T “191‘-‘—-5.?? easily performed using the Cap Touch

Yazilimda KEIL MDK, Nu Micro / ' it \ ( ]

ICP Programming Tool, NSC74 \ ! \ \ /

SDS (Kitiiphane) ve NuAudio Tool N - Do 00

kullaniimaktadir.

SDS icerigi ve Gelistirme Yapisi feature. In addition, its ability to wake up from sleep mode through

NSC74 igin sunulan SDS paketi, yalnizca temel proje yapisini degil, ayni the touch pin makes it suitable for battery-powered applications. The

zamar!dfa farkli uygulama alanlarina yénelik hazir o"rnell(lep de icermektedir. NSC74 Demo Kit below has been specifically designed for touch

Paket iginde hem genel amagh MCU kullanimina yonelik 6rnekler hem de ses anplications

tarafina yonelik proje igerikleri bulunmaktadir. Bu sayede kullanici, yalnizca pplicatl ’

ses oynatma veya kayit uygulamalari degil; ayni zamanda temel gevre birimleri, . . .

kontrol yapilari ve farkli sistem fonksiyonlari (izerinde de hizli bir sekilde NSC74 Evaluation Kit and Development Environment

calismaya baslayabilir. The NSC741K5-EVB evaluation kit is available for the NSC74 series.
The structure of the evaluation kit can be seen in the image below.

Battery Pin Header J3

ICE Speaker

MCU

Reset Button e.auation Part
Power Select
Crystal
MIC
Pin Header J1

LEDs

Dema Kit
Button |
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Ayrica SDS iginde yer alan érnekler, platformun sadece temel It can be programmed using Nu-Link / Nu-Link-Pro.
kullanim senaryolariyla sinirl olmadigini da géstermektedir. Bu yapi,
NSC74'ii yalnizca ses odakli bir ¢bziim degil, ayni zamanda esnek  \r)) \pK, NuMicro ICP Programming Tool, NSC74 SDS (Library), and NuAudio Tool
bir genel amagli mikrodenetleyici platformu haline getirmektedir.
are used for software development.

NSC74 Temel Kullanim Akisi
Bu noktaya kadar NSC74 serisinin teknik yapisi, gelistirme araglari ~ SDS Content and Development Structure

ve sundugu genel altyapi ele alinmigtir. Bundan sonraki agamada The SDS package provided for the NSC74 includes not only the basic project structure
ise (riintin geligtirme ortaminda nasil kullanilabildigine, hangi but also ready-to-use examples for different application areas. The package contains
adimlarla uygulamaya gegirildigine ve temel galisma akisinin nasil both examples for general-purpose MCU usage and audio-focused project content.

sekillendigine deginilecektir In this way, users can quickly start working not only on audio playback or recording

applications, but also on basic peripherals, control structures, and different system

functions.
™
In addition, the examples included in the SDS demonstrate that the platform is not
limited to basic usage scenarios. This structure positions the NSC74 not only as an
audio-focused solution, but also as a flexible general-purpose microcontroller platform.
Tools by ARM

NSC74 Basic Usage Flow

NuAudioTool Up to this point, the technical structure of the NSC74 series, its development tools, and
the overall infrastructure it offers have been discussed. In the next stage, the focus

will be on how the product can be used within the development environment, the steps
required for implementation, and how the basic workflow is structured.

Ornek basina
Desteklenen Giris wave dosyasi drnekleme | kodlanmis bitorani
Format/Support hizi/ Sampling rate of input araligi/ Encoded Aciklama/ Description
Format wave file bit-rate per sample
range
MD4 kayipli bir codec'tir. Kalitesi LP8 codec'inden dahaiiyidir. Kodlama sonrasinda her 6rnek
yalnizca 4 bit genislige sahip olur.
MD4 - 4 it
MD4isalossy codec. Its quality is better than the LP8 codec. After encoding, each sample has a
width of only 4 bits.P16 is a high-quality format. After encoding, each sample remains 16 bits wide.
P16 yliksek kaliteli bir formattir. Kodlama sonrasinda her drnek yine 16 bit genislige sahip olur.

P16 - 16 bit

P16isahigh-quality format. After encoding, each sample remains 16 bits wide.

LP8kayipli bir codec'tir. Kodlama sonrasinda her 6rnek 8 bit genislige sahip olur.
LP8 - 8 bit
LP8isalossy codec. After encoding, each sample is 8 bits wide.
IMA-ADPCM kayipli bir codec'tir. Kodlama sonrasinda her 6rnek 4 bit genislige sahip olur.
IMA - 4hit
IMA-ADPCMis a lossy codec. After encoding, each sample is 4 bits wide.
. NUO kayipli bir codec'tir. Kodlama sonrasinda her 6rnek, belirtilen bit genisligine sahip olur.

NUO 12k-24kHz 0.8-2.0 (default: 1.0) hit , , T

NUQis alossy codec. After encoding, each sample has the specified bit width.

NUS kayiplibir codec'tir. Kodlama sonrasinda her drnek, belirtilen bit genisligine sahip olur.

NUS 8k~22.05kHz (Best:16kHz) 1.2~3.0 (default: 2.0) bit

NUSis alossy codec. After encoding, each sample has the specified bit width.

EVOyalnizcaevent odakli bir formattir. Kodlama sonrasindayalnizca event verileri kodlanir, ses
verisi eklenmez.
EVO - -
EVOisanevent-oriented format only. After encoding, only event datais encoded, and no audio data
isadded.

1. Glncel Keil MDK siiriimi yikleyiniz. / Install the latest version of Keil MDK.

www.keil.com -> Download -> Product Download -> MDK-Arm

2. Nuvoton Keil driver kurulumu yapiniz. / Install the Nuvoton Keil driver.

www.nuvoton.com -> SOftV-Fgngnd -> IDE and Nu Link Keil Driver -> Nu-Link Keil Driver

3. Nuvoton Keil driver kurulumu yapiniz. / Install the Nuvoton Keil driver.

www.nuvoton.com - | SoftwareAnd |, | ipandNuLinkKeilDriver | — | KeitMBK Huvoton Edition

54 Component | HAZIRAN JUNE 2026 @ Online Shopping | www.ozdisan.com



4. NSC74 SDS, Ozdisan FAE ile iletisime gegilerek temin ediniz. / Obtain the NSC74 SDS by contacting the Ozdisan FAE team.
5. Nu-Micro ICP Programming Tool yiikleyiniz. / Install the Nu-Micro ICP Programming Tool.

www.nuvoton.com - | SoftwareAndTool | - Software Tool -> Programming Tool | = NuMicro ICP Programming Tool

6. Audio Tool, Ozdisan FAE ile iletisime gecilerek temin ediniz. / Obtain the Audio Tool by contacting the Ozdisan FAE team.

7. istege bagh olarak SDS igindeki uygun érnek kod agabilirsiniz. Nuvoton érnek kodlari galismaya hazir oldugu igin baslangigta test
icin ek degisiklik gerekmez. Kod hazir durumdadir. / Optionally, you can open a suitable sample code included in the SDS. Since
Nuvoton sample codes are ready to run, no additional modifications are required for initial testing. The code is provided in a ready-to-
use state.

Sample Code

NuvotonNSC74 SDS ‘ -> ‘ V1.02.000 ‘ > > ‘ Audio Codec ‘ —)‘ NuOneEx ‘ > ‘ KEIL ‘

8. Ornek kodda hali hazirda BIN giktisi bulunuyor. / The sample code already includes a BIN output file.

NuvotonNSC74 SDS > | viozo00 | 2 Sample Code - Audio Codec - NuOneEx -> KEIL — | NSC741K5 | » NuOneEx.bin

9. Kullanilacak WAV dosyalari Audio Tool / Resource Files icine aktarilir ve proje derlenir. / The WAV files to be used are imported into
Audio Tool / Resource Files, and the project is then compiled.

[ B et aatateann 25000 B e et - P b 1200 o x
Projen o Ve Opon Bule Heip
D dBBad -

! i % B da . w3

LR

T r—

10. Derleme sonrasi ROM dosyasi olusur. Dosya dizini asagidaki gibidir. / After compilation, a ROM file is generated.
The file directory is as follows.

NuAudio Tool -> Bin -> Test -> AudioRes -> Output -> AudioRes_AudiolnfoMerge.ROM

11.NSC741K5-EVB, J2 konnektdri VOUT-ICE seginiz. / On the NSC741K5-EVB, select the J2 connector as VOUT-ICE.
12. NSC741K5-EVB bilgisayara Nu-Link-Pro ile badlayiniz. / Connect the NSC741K5-EVB to the computer using Nu-Link-Pro.
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13. NuMicro ICP Programming Tool aginiz ve NSC741K5-EVB’e baglayiniz. / Open the NuMicro ICP Programming Tool and connect to
the NSC741K5-EVB.

NuMicroICP Programming Tool | = NSC74 -> Continue -> Connect

14. NSC741K5-EVB Data Flash alani ayarlayiniz. / Configure the Data Flash area of the NSC741K5-EVB.

Base Address belirlenir,
0x17000 olmalidir./ Set
the Base Address to
0x17000.

Settings -> DataFlash -> -> OK

15. Ornek koddan elde edilen BIN giktist APROM béliimiine yiikleyiniz. / Upload the BIN output obtained from the sample code to the

APROM section.
APROM NuOneEx.bin dosyasinin bulundugu dizin

- secilir./ Select the directory containing the
NuOneEx.bin file.

16. Audio Tool ile olusturulan ROM dosyasi Data Flash bélimiine yiikleyiniz. / Upload the ROM file generated by the Audio Tool to the
Data Flash section.

DataFlash > AudioRes_AudiolnfoMerge.ROM dosyasinin bulundugu dizin segilir. /
Select the directory containing the AudioRes_AudiolnfoMerge. ROM file.

17.Programming kisminda APROM, Data Flash ve Config secenekleri seginiz. / In the Programming section, select the APROM, Data
Flash, and Config options.

Programming

[]LDROM APROM Data Flash Config [ ] External Flash

18. NuMicro ICP Programming Tool asagidaki gibi gozlikecektir. / The NuMicro ICP Programming Tool will appear as shown below.

@ Nuvoton Mubdicro ICP Programming Tool 3.14 - NSCT4 Seres = x
Project Chips Device Tool Language Help

Shabus
Chip Connected vith Nu-Link:Fro |- 77883341
LOROMGK. APFIOM 92K, Data 144K, FAM 12K,
Past Mo, NSC74iks | LORDMEY
Load Fila
LOADM FieNeme:  |CALDAOM hex
File: nat Inad

APROM FleName: | C\Nuvelen NSC74 SDSW1.02.000\S ampleCodetAudioCodec\HulneE K EIL\NSCT4TES\MuOnes s bin |
size: 19 4K Bybes, checksum/csc32 053h/beS2a116

Data Flagh | File Mase: icwwmmmmml\w.m.mﬂmmr '\ puliiudiaR ge.ADM |
size: 268.7F. Byles, chacksum/oc3Z 1aac/22045031

ExtemalFlash|  FileMame: |C Dy yberon_Nulne_645' Dt AvdioRies_? :
sime 111.6K Byles, checksum/erc32: Tach/20i2Ic7e () Bigrerwfian () Littie-endian
Carifig Bits Extemnal Flash

Sefting Corfig 0 | OWFFFFFFFA  Config 1. (w00017000 r .
Stait Addbess: :nmmmou | FeadSwe (WODOVBE4E
¢ Updale History » : d

File Data Orvhoard Flash Difline Flath

LDAOM APAOM DataFlssh ExT  LDAROM APROM DstaFlash EXT  LDROM APROM DatsFlash EXT  inlo
000000003 15 00 00 00 00 00 00 00 10 OO0 OO0 00 88 00 00 0O ~ f“'Bm
88 00 00 00 BC 17 00 00 24 15 0D OO0 58 16 00 0O .

EC 2E 00 00 85 26 00 DO 74 55 00 00 32 AL 00 00 )16 bis

§3 67 01 00 OF 31 00 00 92 A8 OL 00 02 AL 01 DO ()32 bie
00000050: S84 49 03 00 DS 14 00 00 &C SE 03 00 18 17 00 0O
00000060: 84 TS 03 00 35 A7 OC 00 BC 8C 03 00 73 15 00 OO
18 00 00 EC BE 03 OO0 §3 11 OO0 OO
04 0D 00 BC CE 03 0O FG6 0D OO DO
0F 00 00 6C EC 03 D0 7§ 10 D0 DO
FS OF 00 0O OC OC 04 00 DS 12 00 0O
o 12 00 00 A0 0O 50 86 CC LT 00 OO0 Reliash
EE E- EE Er SF Sr EE €A EE ER EE

Programming
[CJlDROM  [AAPROM  EADalaFlesh [ Conlig [ Extemnel Flash Optiars Stait

Buid 7565
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19.
NSC741K5-EVB.

NSC741K5-EVB programlamayi baslatmak igin Start komutuna tiklayiniz. / Click the Start command to begin programming the

Eger batch programming sorusu
gelirse "No" segilir./ If abatch
programming prompt appears,
select"No."

Start >

Programlamabaslar.

-> “Programming flash, OK" ¢iktis
gelene kadar devam eder.

20.
the NU-LINK-PRO.

21.
22.
NSC741K5-EVB through the BT connector.
23.
0.7W to the SPK connector of the NSC741K5-EVB.
24,
on the NSC741K5-EVB.

Bu asamadan sonra igine eklediginiz ses dosyasini dinlemenin
keyfini ¢ikarabilirsiniz.

Uygulama Senaryolari

NSC74 serisi, sesli geri bildirim, Cap Touch ve temel kontrol
yapilarinin birlikte kullanildigi birgok uygulama igin uygun bir
platform sunar. Beyaz esya ve kiiclk ev aletlerinde tus sesi,
¢alisma modu bildirimi veya hata uyarisi gibi fonksiyonlar igin
kullanilabilir. Oyuncak ve interaktif Griinlerde kayit/oynatma
Ozellikleri ile kullanici etkilesimini artirabilir. Glvenlik sistemleri
ve akilli ev Grlnlerinde ise alarm sesi, durum bildirimi veya
menu yodnlendirme gibi ses tabanli fonksiyonlar icin tercih
edilebilir. Dokunmatik 6zelligi olan herhangi bir triinde tercih
edilebilir.

Ses Kalitesi Ve Bellek Kapasitesi Arasindaki Denge

NSC74 serisinde farkli ses formatlarinin desteklenmesi,
uygulama ihtiyacina gore kalite ve bellek kullanimi arasinda
secim yapilmasini saglar. Daha yiiksek kaliteli formatlar daha
fazla bellek tiiketirken, sikistiriimis formatlar daha uzun ses
suresi elde etmeye yardimci olur. Bu nedenle iriin tasariminda
ses suresi, kalite beklentisi ve kullanilacak entegre kapasitesi
birlikte degerlendirilmelidir.

Diisiik Giig Tiiketimli Uygulamalar

Touch pini ile uyandirma destegi sayesinde NSC74,

surekli aktif calismasi gerekmeyen pilli sistemlerde avantaj
saglayabilir. Cihaz bekleme modundayken diisiik gig tiiketimi
hedeflenebilir, kullanici dokunma girisiyle sistemi uyandirabilir
ve ardindan sesli geri bildirim alinabilir. Touch pini ile uyandirma
senaryosunda uykuda tipik olarak SuA tiiketmektedir.

NSC74, Nuvoton’un yalnizca entegre gelistiren bir (retici

degil, ayni zamanda kendi yazilim araglari ve uygulama
altyapisi ile bitiincil géziimler sunan bir teknoloji saglayicisi
oldugunu gostermektedir. Bu butiincdil yapi, triint gelistirme
asamasindan uygulamaya kadar daha gucli hale getirmektedir.
Ozdisan Elektronik ise bu teknolojinin miisterilere dogru sekilde
aktarilmasinda, teknik destegi ve saha uygulama yaklasimiyla
onemli katki saglamaktadir.

NSC741K5-EVB ve NU-LINK-PRO arasindaki bagdlantiyi kesiniz. / Disconnect the connection between the NSC741K5-EVB and

NSC741K5-EVB, J2 konnektori BAT seginiz. / On the NSC741K5-EVB, set the J2 connector to BAT.
NSC741K5-EVB, BT konnektdriinden uygun gii¢ baglantisi yapiniz. / Provide the appropriate power connection to the

NSC741K5-EVB, SPK konnektoriine 8Q en az 0.7W hoparlor baglayiniz. / Connect an 8Q speaker with a minimum power rating of

NSC741K5-EVB, SWA4 butonu ile ses galma testi yapabilirsiniz. / You can perform an audio playback test using the SWA4 button

After this stage, you can enjoy listening to the audio file you
added.

Application Scenarios

The NSC74 series offers a suitable platform for many
applications where voice feedback, Cap Touch, and basic
control structures are used together. It can be used in
white goods and small home appliances for functions
such as key tones, operating mode notifications, or error
warnings. In toys and interactive products, it can enhance
user interaction with recording and playback features. In
security systems and smart home products, it can be used
for audio-based functions such as alarm sounds, status
notifications, or menu guidance. It can also be used in any
product featuring touch functionality.

Balance Between Audio Quality and Memory Capacity
The support for different audio formats in the NSC74 series
allows users to choose between quality and memory usage
according to application requirements. While higher-quality
formats consume more memory, compressed formats help
achieve longer audio duration. Therefore, audio duration,
quality expectations, and the capacity of the IC to be used
should be evaluated together during product design.

Low-Power Applications

Thanks to wake-up support via the touch pin, the NSC74
can provide advantages in battery-powered systems
that do not need to operate continuously. Low power
consumption can be achieved while the device is in
standby mode; the user can wake the system with a
touch input and then receive audio feedback. In a touch-
pin wake-up scenario, the typical sleep-mode current
consumption is 5 pA.

The NSC74 demonstrates that Nuvoton is not only a
manufacturer developing integrated circuits, but also a
technology provider offering comprehensive solutions
with its own software tools and application infrastructure.
This holistic structure strengthens the product from the
development stage through to implementation. Ozdisan
Elektronik also makes an important contribution by
properly introducing and implementing this technology
for customers through its technical support and field
application approach.

www.ozdisan.com | Online Shopping &

Component | HAZIRAN JUNE 2026 57



UZMAN BAKISI / EXPERT'S VIEW

NUVOTON, PIEZ0 BUZZER ILE

SESLI UYARI SAGLAYAN
NSP2340BA24E SMART BUZZER

COZUMUND TANITTI

NUVOTON LAUNCHES NSP2340BA24E SMART BULLER
SOLUTION, ENABLING VOIGE PROMPTS WITH PIEZO BULLERS
TO UPGRADE AUDID INTERACTION IN SMART DEVICES

inumizde akilli cihazlarin yayginlagsmasiyla

birlikte kullanici ile cihaz arasindaki etkilesim

ydéntemleri de énemli 8lciide degisiyor. Ozellikle

ekran igermeyen veya sinirli arayize sahip
sistemlerde sesli geri bildirim mekanizmalari kritik bir rol
oynuyor. Geleneksel piezo buzzer’lar uzun yillardir basit
uyari sinyalleri icin tercih edilse de artan kullanici deneyimi
beklentileri, bu yapilarin daha gelismis ve anlamli sesli
iletisim ¢cdzimlerine evrilmesini zorunlu kiliyor.

Akilli cihazlarda sesli geri bildirimin doniisiimii
Bu dénlisiimde 6ne ¢gikan yaklasimlardan biri, ses

Uiretim fonksiyonlarinin ana mikrodenetleyiciden
bagimsizlastirilarak daha optimize ve entegre ¢oziimlerle
gerceklestiriimesi oluyor. Boylece sistem tasarimcilari
hem iglemci yukinu azaltiyor hem de daha disik maliyet
ve daha sade donanim mimarileri ile gelismis sesli geri
bildirim 6zelliklerini sistemlerine entegre edebiliyor.

Bu kapsamda Nuvoton Technology tarafindan gelistirilen
yeni nesil Smart Buzzer ¢6ziimi, Tirkiye’'de Ozdisan
Elektronik araciligiyla sunularak geleneksel buzzer
kullanimina alternatif olarak dikkat gekiyor.

Nuvoton Technology, akilli cihazlarda sesli uyarilar ve ses
efektleri tasarimi icin verimli ve esnek bir yaklagim sunan
NSP2340BA24E Smart Buzzer ¢6ziminu duyurdu. Buzzer
slirme ve ses oynatma 6zelliklerini entegre eden bu ¢ézim
sayesinde geleneksel piezo buzzer’lar tek tonlu basit
uyarilarin étesine gegerek daha taninabilir sesli mesajlar
ve cesitli ses efektleri sunabiliyor. Bdylece insan-makine
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STEVEN LIN
PAZARLAMA DEPARTMANI MUDURU
MARKETING MANAGER

With the rapid proliferation of smart devices, the interaction
methods between users and devices have evolved significantly.
In systems with limited or no display interfaces, audio feedback
mechanisms play a critical role. While traditional piezo buzzers
have long been used for simple alert signals, increasing
expectations for user experience are driving the transition toward
more advanced and meaningful audio communication solutions.

The evolution of audio feedback in smart devices

One of the key approaches in this transformation is to offload
sound generation functions from the main microcontroller to more
optimized and integrated solutions. This allows system designers
to reduce processing load while achieving lower cost and simpler
hardware architectures, without compromising advanced audio
feedback capabilities.

In this context, the next-generation Smart Buzzer solution
developed by Nuvoton Technology is available in Turkiye
through Ozdisan Elektronik, offering a compelling alternative to
conventional buzzer implementations.

Integrated and efficient audio solution

Nuvoton Technology has announced the launch of its
NSP2340BA24E Smart Buzzer solution, offering smart devices

an efficient and flexible approach to voice prompts and sound
effect design. By integrating buzzer driving and voice playback
capabilities, this solution allows conventional piezo buzzers to go
beyond simple single-tone alerts and deliver more recognizable
voice messages and diverse sound effects, significantly
enhancing human-machine interface performance and overall user
experience.
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araylizii performansi ve genel kullanici deneyimi 6nemli 6lglide
iyilestiriliyor.

NSP2340BA24E, Smart Buzzer ¢6ziimii olarak ana MCU ile

12C veya UART arayuzleri Gizerinden haberlesiyor ve entegre

bir buzzer surlci devresi igeriyor. Bu sayede piezo buzzer
Gzerinden dogrudan sesli mesaj ve ses efektleri oynatilabiliyor.

Ek ses amplifikatorii veya hoparlér modiilii gerektiren geleneksel
tasarimlarla karsilastirildiginda NSP2340BA24E, sistem
tasarimcilarinin harici bilesen sayisini azaltmasina, BOM maliyetini
distrmesine ve PCB yerlesimini basitlestirmesine yardimci oluyor.

Teknik 6zellikler, performans ve uygulama alanlan

G tiiketimi ve glivenilirlik agisindan NSP2340BA24E, 2.0 V ile
5.5V arasinda genis bir calisma voltaji araligini destekliyor ve
tipik 1.8 pA gibi ultra dustik standby akimi sunuyor. Bu 6zellikleri
sayesinde pil ile calisan veya uzun standby sireleri gerektiren
uygulamalar igin oldukga uygun bir ¢dziim sunuyor. Cihaz ayrica
otomatik kapanma fonksiyonu ile asiri akim ve asiri gerilim koruma
mekanizmalarini da igererek sistem kararliligini ve Griin émriini
artiriyor.

Ses performansi agisindan NSP2340BA24E, 4
kHz ile 24 kHz arasinda 6rnekleme oranlarini
destekliyor ve tasarimcilarin uygulama
gereksinimlerine gbre ses kalitesi ile
oynatma performansi arasinda denge
kurmasina olanak taniyor. Kapsamli
yazilim araglari ve firmware

destegi sayesinde gelistiriciler,

ses iceriklerini ve ses efekt
konfigiirasyonlarini esnek sekilde

entegre edebiliyor. Boylece uriin geligtirme
ve dogrulama strecleri hizlandiriliyor.

NSP2340BA24E Smart Buzzer ¢6zim(; beyaz esyalar,
guvenlik sistemleri, endistriyel cihazlar ve medikal elektronik
cihazlar gibi genis bir uygulama yelpazesi icin ideal bir segenek
sunuyor. Geleneksel buzzer uyarilarinin sesli mesajlara
donustirilmesi sayesinde Uriinler, calisma durumu, uyari
mesajlari ve geri bildirimleri daha sezgisel sekilde iletebiliyor.
Boylece pazarda farklilagsma ve rekabet giicli artinilabiliyor.

Nuvoton’a gére Smart Buzzer ¢dziiminiin tanitiimasi, musterilerin
sistem karmasikhgini 6nemli dl¢tide artirmadan daha akilli ve
kullanici dostu sesli etkilesim tasarimlari gergeklestirmesine
olanak taniyor ve yeni nesil akilli cihazlarda artan kullanici
deneyimi ile sistem verimliligi ihtiyacina cevap veriyor.

Bu yaklasim, 6zellikle maliyet ve glic tiiketiminin kritik oldugu
uygulamalarda sistem tasarimini sadelestirirken daha anlasilir ve
kullanici dostu sesli geri bildirim mekanizmalarinin uygulanmasini
mimkin kiliyor. Bununla birlikte yliksek kaliteli ses ¢ikisi
gerektiren uygulamalarda geleneksel hoparlér ve amplifikator
tabanl ¢ézimler tercih ediliyor.
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The NSP2340BA24E, as a Smart Buzzer solution,
communicates with a host MCU via I12C or UART
interfaces and integrates a dedicated buzzer driver
circuit, enabling direct voice and sound playback through
piezo buzzers. Compared with traditional designs that
require additional audio amplifiers or speaker modules,
the NSP2340BA24E helps system designers reduce
external component count, lower BOM cost, and simplify
PCB layout.

Technical features, performance and application
areas

In terms of power consumption and reliability, the
NSP2340BA24E supports a wide operating voltage range
from 2.0 V to 5.5 V and features an ultra-low standby
current of typical 1.8 pA, making it well suited for battery-
powered or long-standby applications. The device also
incorporates automatic shutdown functionality, along with
over-current and over-voltage protection mechanisms,
further enhancing system stability and product lifespan.

For audio performance, the NSP2340BA24E supports
sampling rates from 4 kHz to 24 kHz, allowing
designers to balance audio
quality and playback
performance
according
to application
requirements. With
comprehensive
software tools and
firmware support,
developers can flexibly
integrate voice content and
= sound effect configurations,
¥ accelerating product
development and validation
cycles.

The NSP2340BA24E Smart Buzzer solution is ideal for

a wide range of applications, including home appliances,
security systems, industrial instrumentation, and medical
electronic devices. By upgrading traditional buzzer alerts
to voice-based prompts, products can convey operational
status, warning messages, and feedback more intuitively,
enhancing differentiation and competitiveness in the
market.

Integrated Smart Buzzer solutions offer significant
advantages in cost-sensitive and low-power applications
by simplifying system architecture and reducing the
burden on the main microcontroller. At the same time,
for applications requiring high-quality audio output,
conventional speaker and amplifier-based solutions may
be preferred.
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ROPORTAJ / INTERVIEW

CBOT ILE
YAPAY ZEKANIN
GELECEG

THE FUTURE OF ARTIFICIAL INTELLIGENCE
WITH CBOT

Unumiz dinyasinda yapay zeka, yalnizca bir

teknolojik yenilik olmaktan ¢ikip yasamin her

alanina dokunan bir glice dénusti. Bu alanda 6ncu

calismalara imza atan CBOT’un Pazarlama ve is
Gelistirme Yoneticisi Ece Tuna ile yapay zekanin buglni,
gelecegi ve Tirkiye’deki gelisimi Gizerine ilham verici bir sohbet
gerceklestirdik. Sesli ve yazili dijital galisan teknolojiyi insan
odakli géziimlerle birlestirilen CBOT vizyonuyla yapay zeka
alaninda éne ¢ikan sirketler arasinda yerini almisg durumda. Ece
Tuna ile gergeklestirdigimiz bu roportajda birgok teknolojik bilgi
sizleri bekliyor.

Oncelikle sizi taniyabilir miyiz?

Ben Ece Tuna. Bilgisayar mihendisligi lisans egitimim sirasinda
teknolojiye olan ilgimle birlikte insan iligkilerine olan sevgim,
kariyerime yon vermemde etkili oldu. Farkli tlkeleri ziyaret
ederek kulturler arasi deneyimler kazandim ve bu deneyimler
bakis agimi zenginlestirdi. Lisans egitimimin ardindan yaratici
diistinme becerilerimi ve insan odakli yaklagimimi birlestirerek
pazarlama alanina yoneldim. Su anda CBOT’un pazarlama ve is
gelistirme sureglerini yonetiyorum.
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EceTuna |
CBOT Pazarlama ve is Gelistirme Yoneticisi
CBOT Marketing & Business Development Manager

In today's world, artificial intelligence has transformed
from merely a technological innovation into a powerful
force that touches every aspect of life. We had an inspiring
conversation with Ece Tuna, the Marketing and Business
Development Manager of CBOT, who has made pioneering
contributions in this field, about the present, future, and
development of artificial intelligence in Turkey. With

its vision of combining voice and written digital worker
technology with human-centered solutions, CBOT has
become one of the leading companies in the field of
artificial intelligence. In this interview with Ece Tuna, many
technological insights await you.

Could you firstintroduce yourself?

| am Ece Tuna. During my undergraduate studies in
Computer Engineering, my interest in technology, along
with my love for human relationships, played a key

role in shaping my career. | visited various countries,
gaining cross-cultural experiences, which enriched

my perspective. After completing my undergraduate
education, | combined my creative thinking skills with a
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Sirketiniz yapay zeka
konusunda ne tiir
calismalar yapip hangi
alanlarda faaliyet
gosteriyor, bunu aciklar
misiniz?

Teknoloji son dénemlerin en
cok konusulan ve hayatimizi
onemli 6lgide etkileyen

bir konu olarak karsimiza
cikiyor. Yapay zeka da
teknolojinin bir getirisi olarak
glinimuzde oldukga genis bir
yer kapliyor. Biz CBOT olarak
bu genis diinyada, Uretici ve
diyaloga dayall yapay zeka
alanini sahiplendik. Yani
kurumlar igin dijital ¢galisanlar
Uretiyoruz. Hepimizin giindelik
hayatinda spontane karsisina
¢tkan, bazen bir bankacilik
uygulamasinda sorularinizi
yanitlayan, bazen bir e-ticaret
sitesinde siparisinizi takip
eden o deneyimler... iste o
deneyimlerin arkasinda biz
variz.

Ama artik is sadece soru
yanitlamakla bitmiyor.

Bugiin gelistirdigimiz dijital
calisanlar, tipki bir insan
calisan gibi kendi kisiligi,
gorevi ve becerileri olan
yapilar. Kurumun kendi

bilgi tabanindan égreniyor,
CRM sistemleriyle entegre
calisiyor, rapor uretiyor, kampanya olusturuyor, gerektiginde
insana devrediyor. WhatsApp'tan hologramlara kadar her
kanalda var olabiliyor. Bugiin 100'den fazla sirketle birlikte
calisiyoruz. Bankaciliktan e-ticarete, kamudan ulagtirmaya
kadar pek ¢ok sektdrde yapay zeka ile ig streclerini
doénustiriyoruz. Amacimiz sadece isleri kolaylastirmak
degil, kurumlarin hem misterileriyle hem de kendi
calisanlariyla iletisim kurma bigimlerini yeniden tanimlamak.
Cunku bizce, iyi bir teknoloji yalnizca akilli degil, ayni
zamanda insan odakli olmal.

Proje yiiriitme ve satis sonrasi hizmetler konusunda da
bilgi verir misiniz?

Projelerimizi musterilerimizin is hedeflerine tam uyum
saglayacak sekilde, onlarin ihtiyaglarini en iyi sekilde
anlayarak ve ugtan uca bir yaklagimla tasarliyoruz. Bu sireci
Uge ayirarak agiklamak istiyorum.
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“Yapay zeka artik hir ‘gelecek teknolojisi’ olmaktan cikp, kurumlarm giinliik
operasyonlarinin vazgegilmez bir pargast haline geldi.”

""The artificial intelligence technologies produced by Turkish engineers are also gaining
attention abroad.""

human-centered approach and
decided to focus on marketing.
Currently, | am managing

the marketing and business
development processes at
CBOT.

Could you explain what kind of
work your company is doing in
the field of artificial intelligence
and in which areas it operates?
Technology is one of the most
talked-about and impactful
subjects in our lives today.
Artificial intelligence, as a
product of technology, occupies
a significant place in our world
today. At CBOT, we have
embraced the field of producer
and dialog-based artificial
intelligence in this vast domain.
In other words, we produce
digital workers for institutions.
These are the experiences
that arise spontaneously

in our daily lives, such as
answering your questions

in a banking application or
tracking your order on an
e-commerce site... We are
behind those experiences.

But now, the job is not just
about answering questions.
Today, the digital workers

we develop have their own
personality, tasks, and skills,
just like a human employee.
They learn from the institution's own knowledge base, integrate
with CRM systems, generate reports, create campaigns, and
transfer to humans when necessary. They can exist on any
channel, from WhatsApp to holograms. Today, we work with
over 100 companies. From banking to e-commerce, from the
public sector to transportation, we are transforming business
processes with artificial intelligence. Our goal is not just to
make tasks easier, but to redefine how institutions communicate
with both their customers and their employees. Because in our
opinion, good technology should not only be smart but also
human-centered.

Could you also provide information about project management
and after-sales services?

We design our projects in full alignment with our customers'
business goals, by understanding their needs in the best
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ROPORTAJ / INTERVIEW

1-ihtiyaci Anlama ve
Coziim Tasarimi

* Musterilerimizle yakin is
birligi icinde ¢alisarak is
sureglerini ve ihtiyaclarini
anliyoruz.

* Bu anlayisla,
gereksinimlerine tam olarak
hitap eden en uygun yapay
zeka ¢6zimina tasarliyoruz.

2-Uygulamave Kolay Entegrasyon
* C6zimulmizi hayata gegirirken kullanim kolayligina
ve mevcut sistemlerle sorunsuz entegrasyona 6ncelik

veriyoruz.

« Sistemlerimiz esnek yapiya sahip oldugu igin farkli

teknolojik altyapilara
kolayca uyum sagliyor.

Satis SonrasiDestek ve
Siirekli Gelisim

CBOT olarak kodlama
bilgisi gerektirmeyen esnek
bir platform sunuyoruz.

Bu sayede yaplyi ister

biz ister musterilerimiz
kolayca yonetebiliyor.
Cozim devreye girdikten
sonra mugterilerimize
ihtiya¢ duyduklar destegi
sagliyor ve stirekli
iyilestirme surecleriyle
projeyi gelistirmeye devam
ediyoruz.

Yapay zekayi merkeze
koydugunuzda,
oniimiizdeki 50 yil
diinya nasil bir noktaya
gidecek bununlailgili
goriislerinizi paylasabilir
misiniz?

Aslinda 50 yil demek bile
bence ¢ok temkinli bir
tahmin. Yapay zekanin
gelisim hizina bakildiginda,
konustugumuz
déntgtmlerin gok

daha kisa bir strede
yasanacagini
distndyorum. Belki 5,
belki 10 yil.

Bunu sektoriin icinden

biri olarak séyluyorum.
Birkag yil dnce "yapay zeka
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"Tiirk miihendislerinin iirettifi yapay zeka teknolojileri yurt dhginda da ilgi gariiyor.”

I possible way and using an end-

to-end approach. | would like to
explain this process by dividing it
into three parts.

"Artificial intelligence has now moved beyond being a ‘future technology' and has become an
indispensable part of organizations' daily operations.”

1-Understanding the Need and
Solution Design
* We work closely with our

I customers to understand their

business processes and needs.
» With this understanding, we design the most suitable
artificial intelligence solution that perfectly addresses their
requirements.
2-Implementation and Easy Integration
» While implementing our solution, we prioritize ease of use and
seamless integration with existing systems.
* Our systems are
flexible, allowing them
to easily adapt to
different technological
infrastructures.

After-Sales Support and
Continuous Improvement
As CBOT, we offer a
flexible platform that
does not require coding
knowledge. This allows
both us and our customers
to easily manage the
system. Once the solution
is live, we provide the
necessary support to our
customers and continue
to improve the project
through continuous
enhancement processes.

Could you share your views
onwhere the world will be
inthe next 50 yearsif we
place artificial intelligence
at the center?

Actually, even stating 50
years is, in my opinion, a
very cautious estimate.
Looking at the speed of
development in artificial
intelligence, | believe the
transformations we are
talking about will occur in
much shorter time frames.
Maybe 5 years, maybe 10.
| say this as someone from
within the industry. Many
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bir giin sunu yapabilir" diye hayal ettigimiz seylerin blyuk
cogunlugu bugiin zaten gergek. O hiz devam ediyor, hatta
artiyor.

Oniimiizdeki ddnemde beyaz yakali iglerin dnemli bir
kismi dijital galisanlar tarafindan stlenilecek. Bu bir
felaket senaryosu degil, ama gérmezden gelinecek bir sey
de degil. Rapor yazan, analiz eden, e-posta yanitlayan,
toplanti organize eden... Bunlarin hepsi artik yapay zekanin
yapabildigi seyler. Dolayisiyla insanin degeri, bu rutin

isleri yapmaktan degil, dogru soruyu sormaktan, empati
kurmaktan, karar almaktan gelecek.

Sirketler igin de durum ayni. Rekabet avantaji artik ne
kadar bulyiik oldugunla degil, yapay zekayi ne kadar
akillica kullandiginla élgulecek. Kiguk bir ekip, dogru dijital
calisanlarla ¢ok biyuk bir etki yaratabilecek.

Yani sorum su: Bu dénlisiime hazir miyiz? Bireysel olarak,
kurumsal olarak, toplum olarak... Bence asil mesele
teknolojinin nereye gidecegi degil, bizim ona ne kadar hizli
adapte olabilecegimiz.

Yapay zeka iiretimi konusunda Tiirkiye diinyaya gore
ne durumda?

Turkiye’de yapay zeka alaninda gok glizel gelismeler
yasaniyor aslinda. Ozellikle son birkag yilda, start-
up’lardan buylk sirketlere kadar herkes yapay zeka
konusuna odaklanmig durumda. Universitelerimizde
yapay zeka laboratuvarlarinda ¢alisan arastirmacilarimiz
var. TEKNOFEST'te gérdiigiimuiz projelerin yaraticiligi ve
kalitesi her gecgen yil artiyor. Geng beyinlerimiz gergekten
harika isler ¢ikariyor. Turk mihendislerinin Urettigi yapay
zeka teknolojileri yurt disinda da ilgi gériyor.
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of the things we imagined a few years ago—saying 'artificial
intelligence could do this one day'—are already a reality today.
That pace continues, and in fact, it’s increasing.

In the near future, a significant portion of white-collar jobs

will be taken over by digital workers. This is not a doomsday
scenario, but it’s also not something that can be ignored.
Writing reports, analyzing, replying to emails, scheduling

and organizing meetings... These are all things that artificial
intelligence can now do. Therefore, the value of humans will
not come from doing these routine tasks, but from asking the
right questions, empathizing, and making decisions.

The same applies to companies. Competitive advantage will
no longer be measured by how big you are, but by how smartly
you use artificial intelligence. A small team, with the right
digital workers, can create a huge impact. So my question is:
Are we ready for this transformation? Personally, corporately,
and as a society... | think the real issue is not where
technology is heading, but how quickly we can adapt to it.

What is Turkey's position in artificial intelligence production
compared to therest of the world?

Turkey has seen significant developments in the field of
artificial intelligence. In particular, over the past few years,
everyone from startups to large companies has been
focusing on Al. We have researchers working in Al labs at
our universities. The creativity and quality of the projects
showcased at TEKNOFEST are improving each year. Our
young minds are doing truly remarkable work. The artificial
intelligence technologies produced by Turkish engineers are
also gaining attention internationally.
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ROPORTAJ / INTERVIEW

ECOLE ST. PIERRE HOTEL: TARiH, GASTRONOMI VE

MiSAFIRPERVERLIGIN KESISIM NOKTASI
ECOLE ST. PIERRE HOTEL: THE INTERSECTION OF HISTORY, GASTRONOMY, AND HOSPITALITY

Galata'nin tarih katmanlari arasinda yiikselen Ecole St. Pierre Hotel, pecmisin zarafetini cagjdas
misafirperverlik anlayigiyla bulusturuyor, Ozgiin mimarisi, incelikle kurgulanmig kisisellestirilmis
hizmet anlayigi ve gastronomiyi merkezine alan IL Cortile restoramiyla otel, seckin bir konaklama
deneyimi sunuyor. Uluslararasi arenada kazandigi prestijli ddiillerle hagarisini tescilleyen Ecole St.
Pierre Hotel'in hikayesini ve vizyonunu, otelin miidiirii Emre Piitkiil ile konugtuk,
Rising amid the historical layers of Galata, Ecole St. Pierre Hotel brings together the elegance of the past with contemporary
hospitality. With its unique architecture, meticulously crafted personalized service approach, and its gastronomy-focused IL

Cortile restaurant, the hotel offers an exclusive accommodation experience. We spoke with the hotel's manager, Emre Piitkil,
about the story and vision of Ecole $t. Pierre Hotel, which has solidified its success with prestigious international awards.

Oncelikle sizi taniyabilir miyiz?

Turizm sektdriine olan yolculugum aslinda gok erken
yaslarda basladi. Lise yillarinda turizm ve otelcilik egitimi
alma istegim ve heniiz 17 yagimdayken yaptigim ilk staj,
bu alanda ilerlemeye karar vermemde belirleyici oldu.
Egitim hayatima turizm ve otelcilik yénetimi alaninda
devam ederken, ABD’de gerceklestirdigim stajin ardindan
henliz 6grenciyken Giragan Sarayrnda ilk profesyonel
deneyimimi kazandim.

Yaklasik bes yil boyunca On Biiro departmaninda farkl
pozisyonlarda gérev almak, turizmin temel dinamiklerini
cok glglu bir sekilde 6grenmemi sagladi. Ciragan Sarayi,
her turizmci igin essiz bir okul niteligi tasir. Ardindan
kariyerimi satis, gelir ydnetimi ve strateji alanlarinda
derinlestirmek amaciyla Hilton merkez ofisi ve Four
Seasons gibi global markalarda surdirdim.

Tam bu operasyonel ve stratejik birikimi bir araya
getirdigim proje ise Ecole St. Pierre Hotel oldu. Seyahat
etmek, yeni kultirler tanimak ve gittigim her yerden
o6grenerek donmek hala en biylik motivasyon kaynagim.

Ecole St. Pierre Hotel ve IL Cortile’nin hikayesinden
bahseder misiniz?

Ecole St. Pierre Hotel, Galata’nin yiizyillara yayilan tarihini birebir yansitan gok

&ézel bir yapida konumlaniyor. italyan kékenli tinlii mimar Gaspare Trajano Fossati
tarafindan 1842 yilinda insa edilen bu bina, ¢ok kultiirlii Galata dokusunun giicli bir
temsilcisi. Otelimizin kimligi de tam olarak bu tarihsel miras ile cagdas liks anlayisinin
dengeli bir sekilde harmanlanmasi tizerine kurulu.

Bu hikayenin kalbinde yer alan IL Cortile ise otelin tarihi avlusunda konumlanan
misafir deneyimini merkeze alan bir italyan restorani. 14. yiizyildan giiniimiize ulasan
ve Galata Kulesi'nin ilk savunma hattini olusturan Ceneviz surlariyla gevrili bu avlu,
misafirlere adeta zaman icinde bir yolculuk hissi yasatiyor.

italyan Executive Chefimiz Luigi Mariconda’nin ekibimize katiimasiyla birlikte IL
Cortile, gastronomik anlamda ¢ok daha giiglii ve 6zgiin bir kimlik kazandi. Geleneksel
italyan tariflerini modern tekniklerle bulusturan meniimiizle, istanbul’da gergek
anlamda otantik bir italyan mutfagi deneyimi sunuyoruz.

Hem otel hem de restoran olarak misafirlerinize nasil bir deneyim vadediyorsunuz?
Ecole St. Pierre Hotel olarak misafirlerimize her zaman kisisellestirilmis, samimi

ve yiiksek standartlarda bir hizmet sunmayi hedefliyoruz. Misafir deneyimine
duydugumuz bu 6zen, bizi sehrin en iyi hizmet veren ilk 10 oteli arasina tagidi ve
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Could you firstintroduce yourself?

My journey in the tourism sector actually began at a

very early age. My desire to pursue tourism and hotel
management education during my high school years, along
with my first internship at the age of 17, played a decisive
role in my decision to move forward in this field. While
continuing my education in tourism and hotel management,
after completing an internship in the United States, | gained
my first professional experience at Ciragan Palace while still
a student.

Working in various positions in the Front Office department
for nearly five years allowed me to learn the fundamental
dynamics of the tourism industry in a very strong way.
Ciragan Palace is an unparalleled school for every

tourism professional. Afterwards, | continued my career

in global brands such as Hilton's central office and Four
Seasons, aiming to deepen my expertise in sales, revenue
management, and strategy.

Emre Piitkiil

Ecole St. Pierre Hotel
Otel Miidiirii

Hotel Manager

The project where | brought together all this operational and
strategic experience is Ecole St. Pierre Hotel. Traveling,
discovering new cultures, and returning from every place
having learned something new is still my biggest source of
motivation.

Couldyou tellus the story of Ecole St. Pierre Hotel and IL Cortile?
Ecole St. Pierre Hotel is located in a very special building that reflects
the centuries-old history of Galata. Built in 1842 by the famous Italian
architect Gaspare Trajano Fossati, this building is a strong representative
of the multicultural fabric of Galata. The identity of our hotel is built upon
the perfect blend of this historical heritage and a contemporary luxury
understanding.

At the heart of this story is IL Cortile, an Italian restaurant located in
the hotel's historic courtyard, which centers on guest experience. This
courtyard, surrounded by the Genoese walls that date back to the 14th
century and once formed the first defense line of Galata Tower, offers
guests a truly immersive journey through time.

With the addition of our Italian Executive Chef, Luigi Mariconda, to

our team, IL Cortile has gained a much stronger and unique identity

in gastronomic terms. With our menu that combines traditional Italian
recipes with modern techniques, we offer a truly authentic Italian culinary
experience in Istanbul.
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uluslararasi alanda birgok prestijli 6d(ille
taglandiriidi.

Otel misafirlerimiz i¢in konaklama 6ncesinde
detayli bir hazirlik streci yaratlyor, ihtiyaclarini
Onceden analiz ederek tamamen onlara 6zel
bir deneyim tasarliyoruz. Restoran tarafinda
ise ekip ruhumuz, hizmet standartlarimiz ve
detaylara verdigimiz 6nem sayesinde otel
kalitemizi aratmayan bir deneyim sunuyoruz.
Misafirlerimizin kendilerini 6zel, degerli ve
evlerinde hissedebilmeleri markamizin temel
felsefesini olusturuyor.

IL Cortile’nin meniisiinden bahseder misiniz?
IL Cortile’de misafirlerimize gergek italyan
mutfagini hissettirmeyi amacliyoruz. Chef
Luigi'nin italya’dan getirdigi receteler ve yillara
dayanan tecriibesiyle sekillenen menlimuizde;
taze makarnalar, uzun fermantasyonlu

Napoli tarzi tag firin pizzalar, 6zenle segilmig
baslangiglar ve sezonluk ana yemekler yer
aliyor. Her tabak, hem lezzet hem de sunum
agisindan misafirlerimize italya’da yemek
yiyormus hissi yaratmak tzere tasarland.

istanbul'un tarihi dokusunda hizmet vermek
siziniginneifade ediyor?

istanbul gibi essiz bir sehirde, hem bu sehrin
insanlarina hem de diinyanin dért bir yanindan
gelen misafirlere hizmet vermek bizim igin
biytk bir gurur kaynagi. Burada olmak, sadece
bir otel ya da restoran isletmekten 6te; ayni
zamanda Ulkemizi ve Tirk misafirperverligini
uluslararasi arenada temsil etmek anlamina
geliyor. Misafirlerimize yalnizca konaklama ya
da gastronomi deneyimi sunmuyoruz; onlari
istanbul’un ruhuyla, tarihiyle ve zamansiz
enerjisiyle bulusturuyoruz. Uluslararasi
platformlarda kazandigimiz dller de bu
yaklagimin en somut karsiligini olusturuyor.

Tiirkiye'de yiikselen gastronomi trendini nasil
degerlendiriyorsunuz?

Tirkiye’'de gastronomi alaninda son yillarda
gercekten ¢ok glgli bir ylkselis var. Yerel
Uriinlere verilen degerin artmasi, seflerin
yaraticiligi ve uluslararasi rehberlerin
Turkiye'ye ilgisi bu ivmenin en énemli
gobstergeleri. Michelin ve Gault&Millau gibi
rehberlerin llkemize yatinm yapmasi Tirk
gastronomisinin dlinya sahnesindeki yerini
daha da saglamlastiriyor.

Misafirler artik yalnizca iyi yemek degil; bir
hikaye, bir kiltiir ve bitiinsel bir deneyim
ariyor. Biz de IL Cortile ve Ecole St. Pierre
olarak bu déntstimin bir pargasi olmaktan
buiyiik gurur duyuyoruz.

MICHELIN Key odiiliine uzanan
yolculugunuzdan bahseder misiniz?

Michelin Key, bizim igin yalnizca bir 6dul degil;
ekibimizin her guin gésterdigi tutkunun, emegin
ve misafir odakli yaklagimin bir sonucu. Bu
basari bireysel degil, ayni vizyona inanan
buyik bir ekibin ortak hikayesi. Ecole St.
Pierre’in kiiltird, iyi hizmeti bir gérev degil,
misafirin kalbine dokunan bir deneyim olarak
gbren insanlarin emegiyle sekilleniyor. Bu
ruhun uluslararasi 6lgekte takdir edilmesi bizim
icin tarifsiz bir mutluluk.

Hedeflerinizbahseder misiniz?

Ekibimizle birlikte her giin daha iyisini yapmak
icin ¢alisiyoruz. Aldigimiz geri donugler,

en bilyiik motivasyonumuz. istanbul’u ve
Turkiye'yi uluslararasi arenada gururla temsil
etmeye devam etmek ise en biyik hedefimiz.
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What kind of experience do you promise to your
guests, both as ahotel and arestaurant?

As Ecole St. Pierre Hotel, we always aim to
provide our guests with personalized, warm, and
high-standard service. This attention to guest
experience has helped us become one of the top
10 hotels in the city for service, and we have been
recognized with numerous prestigious awards
internationally.

We carry out a detailed preparation process for
our hotel guests before their stay, analyzing their
needs in advance and designing a completely
personalized experience for them. On the
restaurant side, thanks to our team spirit, service
standards, and attention to detail, we offer an
experience that matches the quality of our hotel.
The core philosophy of our brand is to make our
guests feel special, valued, and at home.

Canyou tellus about the menu atIL Cortile?

At IL Cortile, we aim to immerse our guests in
authentic Italian cuisine. Our menu, shaped by Chef
Luigi’s recipes brought from Italy and his years of
experience, features fresh pastas, long-fermented
Napoli-style stone oven pizzas, carefully selected
appetizers, and seasonal main dishes. Each plate
is designed to create the sensation of dining in Italy,
both in terms of flavor and presentation.

What does serving inIstanbul’s historic fabric
mean toyou?

It is a great source of pride for us to serve both

the people of this city and guests from all over

the world in a unique city like Istanbul. Being here
is more than just running a hotel or restaurant; it
also means representing our country and Turkish
hospitality on the international stage. We do not just
offer accommodation or a gastronomic experience;
we connect our guests with the spirit, history,

and timeless energy of Istanbul. The awards we
have won on international platforms are the most
concrete reflection of this approach.

How do you evaluate therising gastronomic trend
inTurkey?

In recent years, there has been a really strong rise
in the gastronomy field in Turkey. The increased
value placed on local products, the creativity of
chefs, and the interest of international guides in
Turkey are the most important indicators of this
momentum. The investment of guides like Michelin
and Gault&Millau in our country further solidifies
Turkish gastronomy's position on the world stage.

Guests are now looking for not just good food, but
a story, a culture, and a holistic experience. As

IL Cortile and Ecole St. Pierre, we are extremely
proud to be a part of this transformation.

Could you tell us about your journey to the
Michelin Key award?

The Michelin Key is not just an award for us; it is
the result of the passion, effort, and guest-centered
approach that our team shows every day. This
success is not individual but a shared story of a
large team that believes in the same vision. The
culture of Ecole St. Pierre is shaped by people
who see good service not as a duty but as an
experience that touches the guest’s heart. The
international recognition of this spirit brings us
indescribable happiness.

Could you tell us about your goals?

Together with my team, we work every day to do
better. The feedback we receive is our biggest
motivation. Our greatest goal is to continue
representing Istanbul and Turkey with pride on the
international stage.
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SARI SIYAH HABERLER / YELLOW BLACK NEWS

GOKHAN KESKIN: “ISTANBULSPOR'DA

YENI BIR KULTUR YARATTIK”
GOKHAN KESKIN: "WE'VE CREATED A NEW CULTURE AT ISTANBULSPOR"

Tiirk futbolunun unutulmaz savunmacilarindan Gokhan Keskin, ylllarca BE§|kta§ formasiyla serglledlul
istikrarin ardindan istanbulspor'da da hem futbolcu hem teknik ekip iyesi olarak Gnemli bir dineme imza
attl. Futholculuk kariyerinden teknik ekibe, oradan yorumculuga uzanan yolculugunu samimiyetle paylasan
Keskin; Istanhulspur gunlerlm dnnemm tuthol atmosferini ve huuunun futhul [Iunyasma dalr guzlemlerml

-----

aktaran Keskin'le gegml§ten bugiine 11k tutan keyifli bir sohbet gerceklestirdik.

One of Turkish football's unforgettable defenders, Gakhan Keskin, after showcasing his consistency with Begiktas for many years,
made a significant mark at Istanbulspor both as a player and a member of the coaching staff, Keskin, who shares his journey from
heing a foothaller to joining the coaching team, and then moving to commentary, spoke candidly about his time at Istanbulspor, the
foothall atmosphere of that era, and his ohservations on today's foothall world. Through this enjoyable conversation, Keskin shared
his discipline on the field, his emphasis on team spirit, and the human side of foothall, shedding light on the past and present,

How did your journey with istanbulspor begin?
istanbulspor became my second professional team.
After playing for Besiktas for 13 years, | left the club

istanbulsporile yollariniz nasil kesisti?
Profesyonel olarak oynadigim ikinci takimim
istanbulspor oldu. 13 yil Besiktas'ta oynadiktan

sonra, 1996 yilinda Besiktag’tan ayrildim. Cem Uzan
déneminde, Adnan Sezgin'in genel koordinatér oldugu
dénemde istanbulspor’dan bir teklif aldim. Bu teklifi

in 1996. During the era of Cem Uzan and the time
when Adnan Sezgin was the general coordinator, |
received an offer from istanbulspor. | considered the

degerlendirdim ve tercihim istanbulspor oldu. O dénemde
Fenerbahge’'den Aykut ve Oguz, Galatasaray'dan Hamza
gibi isimlerle kaliteli bir kadro kuruldu. 2000 yilina kadar
istanbulspor'da futbolcu olarak devam ettim. Ardindan bir
sezon Aykut Kocaman'in yardimcisi olarak teknik ekipte
gorev aldm. Sonrasinda da camianin iginde kalmaya
devam ettim.

offer and decided to join istanbulspor. At that time,
a strong squad was formed with quality players
such as Aykut and Oguz from Fenerbahge, and
Hamza from Galatasaray. | continued as a player at
istanbulspor until the year 2000. Afterward, | spent
one season as Aykut Kocaman's assistant in the
coaching staff. | continued to stay within the club's

A circle afterward.

Besiktas gibi biiyiik bir kuliipten aynlip Istanbulspor’a
gecis sizinigin nasil bir siirecti?

O yillar benim 30 yas dénemimdi; futbolcu olarak en
verimli gagim. Ancak Besiktag'tan ayriilmadan 6nce
yasadi§im sanssiz sakatliklar etkili oldu. istanbulspor
bana kucak agtiginda, bu sakatliklar geride birakmak
istedim ve elimden gelenin en iyisini yapmaya calistim. Bizim oynadigimiz
dénemde istanbulspor, Avrupa kupalarina katildi. Bayrampasa, Giingren
veya Ali Sami Yen gibi farkl statlarda maclara giktim ve gergekten unutulmaz
anilar yasadim. Tabii, Besiktas gibi devamli kazanmaya aliskin bir camiadan
geldiginizde ilk baglarda adaptasyon kolay olmadi. ilk haftalar kétii sonuglar
alinca sasirmistim; Besiktag'ta bir hafta kaybetseniz evden gikamazsiniz,
istanbulspor'da ise kimsenin umurunda degildi. Fakat zamanla biz kazanan
karakterimizi oraya da tagidik. Takim arkadaslarimiz da bu kuiltiire uyum
saglayinca Istanbulspor, kazanmayi bilen bir takima déniistii. Orada biyik bir
kazanma kiiltlirdi olusturduk.

How was the transition for you fromabig club like
. Besiktas toistanbulspor?

(W GIVTGES (I  Those years were when | was 30, the peak of my
career as a footballer. However, the unlucky injuries
| experienced before leaving Besiktas played a
significant role. When istanbulspor offered me a chance, | wanted to leave
those injuries behind and give my best effort. During the time we played,
istanbulspor participated in European cups. | played in different stadiums
like Bayrampasa, Giingéren, and Ali Sami Yen, and | had unforgettable
memories. Of course, coming from a club like Besiktas, where you are
used to winning constantly, the adaptation was not easy at first. | was
surprised when we had bad results in the initial weeks; if you lose one
week at Besiktas, you can't leave your house, but at istanbulspor, no one
cared. However, over time, we carried our winning mentality there as well.
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Odonem istanbulspor, Tiirk futbolunadabirgok 6nemliisim kazandirdi, degil
mi?

Kesinlikle. Bizim orada birlikte oynadigimiz veya teknik ekipteyken kesfettigimiz
birgok isim, sonradan Turk futboluna damga vurdu. Mesela Selguk Sahin’i
Hatayspor'da izleyip aldik; yillarca milli takimda oynadi. Musa Biiylk, Mehmet
Yozgatli, Nazl Davutoglu gibi isimler de o jenerasyonun énemli futbolcularydi.
istanbulspor'dan ayrilan hemen herkes, daha sonra biiyiik takimlarda forma
giydi.

O doénemdeki futbolcular gergekten Tirk futbolunda dnemli izler birakti.

Unutamadiginizbir mag ya da amivar miistanbulspor giinlerinden?

Evet, unutamadigim bir mag var. Sezonun son magciydi, Galatasaray
sampiyonlugunu garantilemisti. Bizim icinse o magta alacagimiz bir beraberlik,
ligde kalmamiz igin yeterliydi. Ali Sami Yen'de oynuyorduk; inanilmaz bir stres
vardi. Mag 1-1 bitti ve ligde kaldik. O glin sunu anladim: $ampiyonluk magiyla
kiimede kalma magi arasinda aslinda duygusal olarak hicbir fark yok. ikisinde
de biyUk bir rahatlama, ayni mutluluk ve ayni yogunlukta bir duygu yaganiyor.

™

Saffet Susic doneminden bir aninizi paylasir misiniz?
Avrupa Kupasl maglarina hazirlaniyorduk. Hocamiz Saffet
Susi¢ bana, “Gok sakatlaniyorsun, sana giivenemiyorum”
dedi. O dénemde 88 kiloydum, biraz fazla sayilir. “Senin
yerine oyuncu alacagim” dedi, ben de “Teknik direktor
sensin, alabilirsin” yanitini verdim. Sonra Gralak isimli

bir stoper transfer ettiler. Romanya'da ilk magina gikti ve
meniskiis sakathigi oldu! Ben yeniden takima déndiim.
Ustelik benim 88 kilolu halimden bile daha agirdi o oyuncu,
92 kiloydu. Hoca kiloya gok takiliyordu ama bu olaydan
sonra tekrar forma bana gegti. Futbolun cilvesi iste, tam
formay1 kaptirdim derken ilk 11’de gérev almaya devam
ettim.

istanbulspor'un bugiinkii durumununasit

degerlendiriyorsunuz?

Super Lig'deki dénemleri glizeldi, ama sonrasinda yasananlar maalesef
istikrarsizlik getirdi. Sahadan c¢ekilmeler, ydnetim krizleri derken yeniden 1.
Lig'e dondiler. Su an hedefi ¢cok bliyiik olmayan, daha ¢ok “ligde kalma” plani
yapan bir takim gibi gértiniiyor. Ama iglerinde iyi bir model var; 6zellikle geng
oyuncu bulma konusunda basarililar. Feyenoord’a 5 milyon Euro’ya sattiklari
Gaoussou Diarra buna 6rnek. Bedelsiz gelen bir oyuncunun bir sezon sonra
Avrupa’ya transfer olmasi cok 6nemli bir basari.

Aykut Kocaman'la olan dostlugunuz da uzunyillara dayaniyor. Teknik ekipte
birlikte calistigimizdoneminasil hatirliyorsunuz?

Aykut'la dostlugumuz ortaokul yillarina dayanir. Ayni okulda okuduk, amator
takimda birlikte oynadik. Hatta geng milli takim segmelerine birlikte gitmistik
ama ikimiz de segilmemistik! O giin izmirden ayni otobiisle istanbula
dénmustik ve segilenler degil secilmeyen ikimiz sadece ileride futbolcu
olmustuk! Hala hatirlariz... Teknik ekipte birlikte calistigimiz dénemde ise

cok giizel bir sinerji yakaladik. O ddnemde Selguk $ahin, Musa Biiylik gibi
oyunculari bulduk. Hatta Aykut'un 200. goliini attigi Trabzonspor macinda ben
yedek kullibesindeydim, Aykut oyuncu olarak kendini oyuna dahil etti ve goller
atti, cok 6zel bir and.

Simdiyorumculuk yapiyorsunuz. Sahaiginden gelenbiri olarak bu deneyim
size neler hissettiriyor?

Yorumculuk, nasil yaptiginiza bagl bir is. Ben sadece elestirmek igin degil,
sahada ne yasandigini anlayarak yorum yapmaya ¢alisiyorum. Bir oyuncunun
veya hocanin ne hissettigini bilmeden, sadece taktik konusmak bana dogru
gelmiyor. O ylizden keskin yorumlar yapmaktan kaginiyorum. Cuink bir
zamanlar o sahadaydim, o baskiyi ve emegi biliyorum.

'i istanbulsporlulardernegi
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g istanbulsporlular r’-a] istanbulsporlulardernegi

When our teammates adapted to this culture, istanbulspor transformed into
a team that knew how to win. We built a strong winning culture there.

During that time, istanbulspor also produced manyimportant names for
Turkishfootball, didn'tit?

Absolutely. Many players we played with at the time, or discovered while |
was in the technical staff, later made a significant impact on Turkish football.
For example, we watched Selguk Sahin play at Hatayspor and signed

him; he played for the national team for many years. Names like Musa
Buyuk, Mehmet Yozgatl, and Nazl Davutoglu were also key players of

that generation. Almost everyone who left istanbulspor went on to play for
big clubs. The players from that period really left a lasting mark on Turkish
football.

Canyou share amemory from the period of Saffet Susic?

We were preparing for the European Cup matches. Our coach, Saffet
Susic, told me, "You're getting injured too often, | can't trust
you." At that time, | weighed 88 kg, which was a bit much.
He said, "l will bring in another player to replace you," and |
responded, "You're the coach, you can do that." Later, they
brought in a center-back named Gralak. He played his first
match in Romania and ended up with a meniscus injury!

| returned to the team. Moreover, the player was even
heavier than my 88 kg, he weighed 92 kg. The coach was
very focused on weight, but after this incident, | got my
spot back in the starting lineup. That's the irony of football;
justwhen | thought | had lost my spot, | continued to play
in the first 11.

How do you evaluate the current situation of
Istanbulspor?

Their time in the Super League was good, but
unfortunately, what followed led to instability. With
withdrawals from the field and management crises, they
ended up back in the 1st League. Right now, they seem like a team with
no major goals, more focused on "staying in the league." However, there
is a good model within the team; they are particularly successful in finding
young players. Gaoussou Diarra, who was sold to Feyenoord for 5 million
Euros, is an example of this. It's a significant achievement for a player who
came for free and transferred to Europe after just one season.

Your friendship with Aykut Kocaman has lasted many years. How do you
remember the period when you worked together on the technical staff?
My friendship with Aykut goes back to middle school. We went to the same
school and played together in an amateur team. We even went to the
national youth team trials together, but neither of us was selected! That day,
we returned from [zmir to Istanbul on the same bus, and the two of us, who
were not selected, ended up becoming football players later on! We still
remember that... During the time we worked together on the technical staff,
we created a great synergy. During that time, we found players like Selguk
Sahin and Musa Buytk. In fact, in the Trabzonspor match where Aykut
scored his 200th goal, | was on the bench, and Aykut came on as a player
and scored goals. It was a very special moment.

Now you are working as acommentator. How does this experience feel for
you, coming from someone who has been on the field?

Commentary is a job that depends on how you approach it. | try to comment
not just to criticize, but by understanding what happened on the field. | don’t
find it right to talk about tactics without knowing what a player or coach is
feeling. That's why | avoid making harsh comments. Because I've been on
that field, | understand the pressure and effort involved.

@ istanbulsporlular Spor Kuliibii Dernegi
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KARN igiN YENI RETIM HAMLESI

24 UGAK KAPASITELI HAT DEVREVYE GiRiYOR

ANEW PRODUCTION MOVE FOR KAAN: ANEW LINE WITH A CAPACITY OF
4 AIRCRAFT 1S LAUNCHED

Tiirkiye'nin besinci nesil savag ucadi KAAN icin iiretim kapasitesini biiyiitecek yeni bir adim atiliyor,
TUSAS Milli Muharip Ugak Genel Miidiir Yardimeist Ugur Zengin'in yaptidi aciklamalara gire, yilda iave
24 savag ucal iiretimine olanak saglayacak yeni bir iiretim alani iizerinde caligthyor.

Boylece KAAN'In seri iiretim siirecinde onemli bir kapasite artisi hedefleniyor,

A new step is being taken to increase the production capacity for Turkey's fifth-generation fighter aircraft, KAAN. According to the statement by Uur Zengin, Deputy
General Manager of TUSAS National Combat Aircraft, a new production area is being developed that will enable the production of an additional 24 aircraft per year.
This will result in a significant capacity increase in the serial production process of KAAN.

KAAN projesinin temellerinin 2010 yilinda atildigini belirten
Zengin, 2015 yilinda gift motorlu ve tek pilotlu tasarimin tercih
edilmesiyle birlikte projenin net bir kimlik kazandigini ifade
etti. Zengin ayrica o tarihten bu yana ytritilen galismalarin
temel hedeflerinden biri ise tamamen yerli ve milli imkanlarla
gelistirilen bir savas ugagi ortaya gikarmak oldugu belirtti.

Bu dogrultuda yalnizca ugagin degil, kritik test altyapilarinin
da Tirkiye'de kurulmasina énem veriliyor. Ozellikle savas
ugaklarinda kullanilan hassas teknolojiler nedeniyle bazi
testlerin yurt disinda gergeklestirilmesinin miimkiin olmadigi
belirtilirken, TUSAS biinyesinde kurulan tesislerin diinya
capinda sinirl sayida tlkede bulunan altyapilar arasinda yer
aldigi aktarildi.

Projede dikkat geken tesislerden biri olan Yildirm Test
Tesisi’nde, savas ugaklarinin yildirim ¢carpmasina karsi
dayaniklihg test ediliyor. Yaklagik 3,5 milyon voltluk elektrik yiikiiyle gergek yildinm etkisinin
simule edildigi tesiste yapilan galismalar sayesinde Tiirkiye, bu teknolojiye sahip sayili
llkeler arasina girmis durumda.

Bir diger 6nemli altyapi ise Tam Yansimasiz Test Tesisi oldu. Bu merkezde, savas
ucaklarinda bulunan radar, anten ve elektronik sistemlerin birbirleriyle olan elektromanyetik
etkilesimleri analiz ediliyor. KAAN lizerindeki ok sayidaki elektronik sistemin uyum iginde
calisip galismadigi burada detayli bigimde inceleniyor.

Aerodinamik testler icin kurulan riizgar tiineli de projedeki 6nemli yatinmlar arasinda
gosteriliyor. Avrupa’nin en buyuk ikinci ses alti riizgar tiinellerinden biri olarak belirtilen
bu tesiste, KAAN’In matematiksel modelleri (izerinden aerodinamik davranis analizleri
gergeklestiriliyor.

Ote yandan KAAN'In gelistirme takvimiyle ilgili yeni bilgiler de paylasildi. Prototip
Uretiminin 2022 yilinda basladigini hatirlatan Zengin, ilk ugusun ise 2024 yilinda basariyla
gergeklestirildigini sdyledi. Mevcut Gretim altyapisiyla yilda 6 ila 9 adet KAAN Uretilebildigi
ifade edilirken, Savunma Sanayii Baskanhgr ile Turk Hava Kuvvetleri igin 20 ugaklk
sbézlesmenin de imzalandig belirtildi.

Yeni kurulmasi planlanan uretim alaninin devreye girmesiyle birlikte kapasitenin daha da
artinlmasi hedefleniyor. Ayrica prototip galismalarinin da hiz kesmeden siirdiigli ifade
edildi. ikinci prototipin birkag ay iginde ugus yapmasinin planlandigi, hangarda iki farkli
KAAN prototipinin daha montaj asamasinda oldugu aktarildi. Ugiincii prototipin gelecek
ay inig takimlari Gizerine gikmasi beklenirken, dordiincii prototipin de yil sonuna dogru ayni
agamaya ulasacag belirtildi.
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Zengin, stating that the foundations of the KAAN project
were laid in 2010, mentioned that the project gained a clear
identity with the preference for a twin-engine, single-pilot
design in 2015. He also highlighted that one of the main
goals of the work carried out since then has been to create
a fighter aircraft developed entirely with domestic and
national capabilities.

In this regard, great importance is placed on establishing
not only the aircraft but also the critical testing infrastructure
in Turkey. It was stated that due to the sensitive
technologies used in fighter jets, some tests cannot

be conducted abroad. It was also mentioned that the
facilities established under TUSAS are among the limited
infrastructures available in a few countries worldwide.

One of the notable facilities in the project, the Lightning
Test Facility, tests the resistance of fighter jets to lightning strikes. Thanks to the work
carried out at the facility, where real lightning effects are simulated with an electrical charge
of approximately 3.5 million volts, Turkey has now become one of the few countries with
this technology.
Another important infrastructure is the Complete Reflection-Free Test Facility. In this
center, the electromagnetic interactions between the radar, antenna, and electronic
systems on fighter jets are analyzed. The compatibility of the numerous electronic systems
on the KAAN is thoroughly examined here to ensure they work together harmoniously.

The wind tunnel established for aerodynamic tests is also considered one of the significant
investments in the project. This facility, described as the second largest subsonic wind
tunnel in Europe, performs aerodynamic behavior analyses of the KAAN based on its
mathematical models.

On the other hand, new information about the KAAN's development timeline has also been
shared. Zengin, recalling that prototype production began in 2022, stated that the first flight
was successfully conducted in 2024. It was mentioned that with the current production
infrastructure, 6 to 9 KAAN aircraft can be produced annually, and it was also stated that a
contract for 20 aircraft has been signed with the Presidency of Defense Industries and the
Turkish Air Force.

With the commissioning of the newly planned production area, it is aimed to further
increase the capacity. It was also stated that prototype work is progressing without slowing
down. The second prototype is planned to fly within a few months, and two different

KAAN prototypes are currently in the assembly phase in the hangar. The third prototype

is expected to be on its landing gear next month, while the fourth prototype is expected to
reach the same stage by the end of the year.
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SAMSUNG, CIN PAZARINDAKI TV VE BEYAZ ESYA

OPERASYONLARINI DARALTIYOR
SAMSUNG 15 SHRINKING ITS TV AND HOME APPLIANGE OPERATIONS INTHE CHINESE MARKET

Giiney Koreli teknoloji devi Samsung, Gin'eki yogun rekabet nedeniyle Gnemli bir yeniden yapilanma siirecine giriyor.
Sirketin, iilkedeki televizyon ve heyaz esya satig faaliyetlerini hiiyiik dlciide azaltma karan aldigi belirtiliyor.

The South Korean tech giant Samsung is entering a significant restructuring process due to intense competition in China. The company is reportedly making the
decision to significantly reduce its television and home appliance sales activities in the country.

Son yillarda 6zellikle TCL, Hisense ve Xiaomi gibi Cinli Ureticilerin agresif
biylimesi, Samsung’un pazardaki guiclini ciddi sekilde zorladi. Uygun fiyat
politikalari ve yerel iretim avantajlariyla 6ne gikan Cinli markalar hem i¢
pazarda hem de kiresel dlgekte Samsung’un payini daraltmaya basladi.

Yiikselen Operasyon Maliyetlerive Degisen Tiiketici Aliskanliklar
Sirketin aldidi kararin arkasinda yalnizca rekabet baskisi degil, ylkselen
operasyon maliyetleri ve degisen tiiketici aliskanliklari da bulunuyor.
Samsung’un televizyon ve ev elektronigi tarafinda gectigimiz yil zarar
acikladigi ifade edilirken, sirketin odagini daha karl alanlara kaydirmayi
planladigi konusuluyor.

Buna ragmen Samsung’un Cin’de tamamen faaliyetlerini sonlandirmayacagi
belirtiliyor. Marka; akilli telefon, yari iletken ve yapay zeka destekli gip
teknolojileri gibi stratejik alanlarda yatirnmlarini sirdirmeye devam edecek.

www.ozdisan.com | Online Shopping &

In recent years, the aggressive growth of Chinese manufacturers such as TCL,
Hisense, and Xiaomi has seriously challenged Samsung's market power. With their
competitive pricing strategies and local production advantages, Chinese brands
have started to reduce Samsung's market share both domestically and globally.

Rising Operating Costs and Changing Consumer Habits

The decision made by the company is not only driven by competitive pressure but
also by rising operating costs and changing consumer habits. It has been reported
that Samsung announced losses in the television and home electronics sectors
last year, and there are discussions about the company shifting its focus to more
profitable areas.

Despite this, it is reported that Samsung will not completely cease its operations in
China. The brand will continue to invest in strategic areas such as smartphones,
semiconductors, and artificial intelligence-supported chip technologies.
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MUSK'TAN YAPAY ZEKA igiN DEV HAMLE

TERAFAB DONEMi BASLIYOR
BIG MOVE FOR ARTIFICIAL INTELLIGENCE FROM MUSK: THE TERAFAB ERA BEGINS

Terafah, yapay zekd sistemleriyle yiiksek performansh ¢ip tiretimini aymi merkezde bulugturmay!
hedefliyor. SpaceX, Tesla ve XAl'n ortak altyapisim olusturacak proje, kiiresel ¢ip yarisinda dengeleri
degistirebilecek hamlelerden biri olarak goriiliiyor,

Terafab aims to combine high-performance chip production with artificial intelligence systems in the same facility. The project, which will form
the common infrastructure for SpaceX, Tesla, and XAl is seen as one of the moves that could change the balance in the global chip race.

Elon Musk’in uzun siiredir lizerinde galistigi dev gip Gretim
yatinmi Terafab, ABD’nin Teksas eyaletinde resmen
sekillenmeye basladi. SpaceX’in gegtigimiz guinlerde yaklasik
55 milyar dolarlik tesis planini yerel ydnetimlere sunmasiyla
birlikte proje, teknoloji diinyasinin en dikkat ¢ekici yatinmlar
arasina girdi.

SpaceX, Tesla ve xAl ortakliginda gelistirilen Terafab; yapay
zeka, yuksek hesaplama giicii ve uzay teknolojilerini ayni

Gati altinda bulusturmayi hedefleyen yeni nesil bir tretim
merkezi olarak konumlaniyor. Elon Musk’in mart ayinda ilk kez
duyurdugu proje, yilda bir teravattan fazla yapay zeka islem
kapasitesi Uretebilecek bir altyapi olusturmayi amaglhyor.

Elon Musk

Kiiresel gipyarisinda yenihamle

Musk, projenin tanitim stirecinde Samsung ve TSMC gibi mevcut yari iletken Ureticileriyle
calismaya devam ettiklerini belirtse de, yapay zeka sistemlerinin blylmesiyle birlikte
gelecekte ciddi bir ¢ip sikintisi yagsanabilecegine dikkat gekmisti. Terafab’in da tam olarak
bu olasi darbodaza karsi gelistirilen stratejik bir yatirnm oldugu degerlendiriliyor.

ABD’nin Grimes County bélgesinde kurulmasi planlanan tesis yalnizca yari iletken
Uretimine degil, ileri seviye veri isleme ve yliksek performansli hesaplama teknolojilerine
de odaklanacak. Yerel proje belgelerinde Terafab, cok asamali bir “yari iletken ve ileri
hesaplama kampUsU” olarak tanimlaniyor.

Tesla, SpaceX ve xAlicin ortak altyapi

Proje sayesinde Musk’in sirketleri, intiyag duyduklari islemci ve yapay zeka altyapisi
lizerinde daha fazla kontrol sahibi olacak. Tesla tarafinda otonom suriis sistemleri ve
robotik teknolojiler 6n plana gikarken, SpaceX Starlink ve uydu aglarini genisletmeye
devam ediyor. xAl ise ylksek islem giicl gerektiren blyik yapay zeka modelleri
gelistiriyor.

Bu ug sirketin ortak noktasi ise devasa hesaplama kapasitesine duyduklari ihtiyag.
Terafab'’in, tim bu teknolojik ekosistemin merkezinde yer almasi planlaniyor.

Yapay zeka ¢aginin en biiyiik yatinmlarindan biri olabilir

Son yillarda yapay zeké teknolojilerindeki hizl yiikselig, gelismis cipleri kiiresel teknoloji
yariginin en kritik unsurlarindan biri haline getirdi. Ozellikle biiyiik veri merkezleri ve
yapay zeka modelleri igin gelistirilen 6zel yari iletkenlere yonelik talep rekor seviyelere
ulagsmis durumda. ABD ve Avrupa’daki hiikiimetler de bu nedenle yari iletken tretimini
stratejik bir alan olarak géruyor.

Musk’in yeni projesi, ¢ip Uretimiyle yapay zeké altyapisini dogrudan entegre ederek
SpaceX, Tesla ve xAl arasinda ortak bir teknoloji agi kurmayi hedefliyor. Béylece uzay
teknolojilerinden robotik sistemlere kadar birgok alanin ayni tretim ve hesaplama
altyapisi lizerinden galigmasi planlaniyor.

Henliz erken agamada olan proje igin Teksas’taki yerel yonetimlerin dnimuizdeki
haftalarda tesvik ve yatinm basliklarini gériigmesi bekleniyor. Finansman, resmi onay
sliregleri ve ingaat asamalari tamamlandiginda Terafab'in, yapay zeka ¢aginin en iddiali
teknoloji yatinmlarindan biri olmasi bekleniyor.
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Elon Musk's long-awaited massive chip manufacturing investment,
Terafab, has officially begun to take shape in the state of Texas, USA.
With SpaceX recently presenting its plan for a $55 billion facility to
local authorities, the project has become one of the most notable
investments in the tech world.

Developed in collaboration with SpaceX, Tesla, and xAl, Terafab

is positioned as a next-generation manufacturing center aimed at
bringing artificial intelligence, high computing power, and space
technologies under one roof. Announced for the first time by Elon
Musk in March, the project aims to create an infrastructure capable of
producing more than one exaflop of artificial intelligence processing
capacity per year.

New Movein the Global Chip Race

While Musk mentioned during the project's introduction process
that they continue to collaborate with existing semiconductor
manufacturers like Samsung and TSMC, he also pointed out that there
could be a significant chip shortage in the future with the growth of artificial
intelligence systems. Terafab is seen as a strategic investment developed
specifically to address this potential bottleneck.

The facility, planned to be located in the Grimes County area of Texas, will
not only focus on semiconductor production but also on advanced data
processing and high-performance computing technologies. In local project
documents, Terafab is described as a multi-phase "semiconductor and
advanced computing campus."

Shared Infrastructure for Tesla, SpaceX, and xAl

Through this project, Musk’s companies will have more control over the
processors and artificial intelligence infrastructure they need. For Tesla,
autonomous driving systems and robotic technologies take center stage, while
SpaceX continues to expand Starlink and satellite networks. xAl is developing
large artificial intelligence models that require significant computing power.

The common point for these three companies is their need forimmense
computational capacity. Terafab is planned to be at the heart of this entire
technological ecosystem.

One of the Biggest Investments of the Artificial Intelligence Era
In recent years, the rapid rise of artificial intelligence technologies has made
advanced chips one of the most critical components in the global technology
race. The demand for specialized semiconductors developed for large data
centers and artificial intelligence models has reached record levels. For

this reason, governments in the U.S. and Europe consider semiconductor
production as a strategic area.

Musk's new project aims to directly integrate chip production with artificial
intelligence infrastructure, creating a shared technology network between
SpaceX, Tesla, and xAl. In this way, it is planned for various fields, from space
technologies to robotic systems, to operate on the same production and
computing infrastructure.

For the project, which is still in its early stages, local authorities in Texas are
expected to discuss incentives and investment topics in the coming weeks.
Once the financing, official approval processes, and construction phases
are completed, Terafab is expected to become one of the most ambitious
technology investments of the artificial intelligence era.
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Z3PEAK

TPL810/TPL820
24V [ 42V Girigli, 2 pA DUstk Bekleme Akimli LDO Regulator Serisi

8PEAK TPL810 ve TPL820 serisi, pil ile calisan sistemler, akilli sayaclar, endustriyel kontrol birimleri ve [oT
uygulamalari igin gelistirilmis, yUksek giris gerilimi destekleyen dusuik ttketimli LDO regulatér ¢ézdmleridir.
Seri, 2 YA ultra disuk bekleme akimi, 180 mA c¢ikis akimi, yiksek PSRR performansi ve genis paket secenekleri
ile kompakt ve enerji verimli tasarimlar i¢in ideal bir ¢dzUm sunar.

3PEAK TPL810 and TPL820 series are high-voltage, low-quiescent-current LDO regulators designed for
battery-powered systems, smart meters, industrial control units, and loT applications.
With 2 pA ultra-low quiescent current, 180 mA output current, high PSRR, and multiple package options, the
series offers an efficient and compact power solution for modern electronic designs.

Ozellikler

® Genis giris gerilimi araligr: 3.6 V—-24V /42 V

 Ultra dustk bekleme akimi: 2 pA

* Maksimum c¢ikis akimi: 180 mA

® Yiksek ¢ikis dogrulugu: Oda sicakliginda +1% tipik

* Yuksek PSRR performansi

* DUsUk dropout gerilimi

* Dustk ESR’li seramik kapasitorlerle kararli galisma

® Asiri akim ve termal koruma

® —40°C ile +125°C galisma sicakligi araligi

© SOT89-3, SOT23-5, SOT23-3 ve SOT223-3 paket segenekleri

Features

¢ Wide input voltage range: 3.6 Vto 24V /42 V

e Ultra-low quiescent current: 2 pA

* Maximum output current: 180 mA

* High output accuracy: +1% typical at room temperature
¢ High PSRR performance

* Low dropout voltage

o Stable with low-ESR ceramic capacitors

e Over-current and thermal protection

* Operating temperature range: —40°C to +125°C

® Package options: SOT89-3, SOT23-5, SOT23-3, SOT223-3

‘Uygulama Alanlari
o El tipi ve batarya beslemeli cihazlar
* POS sistemleri ve elektrikli el aletleri
* Akilll sayaglar ve duman dedektorleri
® Endustriyel kontrol sistemleri
* Kablosuz haberlesme ve IoT modulleri

Applications

¢ Handheld and battery-powered devices

* POS terminals and power tools '

® Smart meters and smoke detectors

e Industrial control systems )
® Wireless and loT modules




ﬁ DEGSON

« Avrupa bolgesi standardi Type 2 soket yapisi

« 16A / 32A ve 1PH-3PH secenekleri

« Kilitli ve kilitsiz kullanima uygun

« LED'li ve LED'siz uygulamalar i¢in opsiyonel kapak
+ 3 ve 4 kablo segenedi ile daha stabil takip

« Sicaklik kontrol segenegi

« Ev kullanimlarina 6zel parmak koruma aparati

« IP67 ihtiyaglarini karsilayacak ek kapak ...
' -

- ™ e
« European standart Type 2 socket e
+16A / 32A and 1PH-3PH options » »
« Suitable for all AC project with lock or without lock S,
+ Optional cap with led or without LED N
3 and 4 wire options for reliable monitoring
» Overheating prevention for added safety . I : "_ |
* Mechanical finger quard ][ |
« Provides protection against dust and water with IP67-rated cap “” ”

\“
250A Energy storage connector new generation
« Yuksek amperli enerji depolama baglantilari * High current energy storage connections
* Daha kompakt boyutlarda yiksek amper imkani » More current with less dimensions
« Guvenlik igin ikincil kilit sistemi » Secondary lock sytem for safe
« Daha guvenli ve daha ekonomik * More secure and more affordable
T

New Power supply

+ Anahtarlanabilir gtig kaynagi + Switching Power Supply

« Step serisi ve dusuk gug serileriyle farkli projelerde kullanilabilir + Available in 10W-100W

+10W-100W arasi gig segenekleri * 90-264VAC input voltage

» 90-260VAC girig skalasi + 5VDC/12VDC/24VDC/48VDC output voltage
+ 5VDC/12VDC/24VDC/48VDC cikig imkani « Stable and reliable performance

« Stabil ve guvenilir performans » Backed by a three-year warranty

+ 3 yil garanti
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