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Feiya Electronic Corporation lemyf—O

Rigit 12 Katman iiretim yetenegi
Fabrika iiretim alan1 10.000m?
Aylik 60.000m? kapasite

ISO 9001-2015, 1S014001-2004,
TS16949-2009
Ana Sektorler: Otomotiv, Medikal, Endiistriyel,
Giic Elektronigi, Telekom,
Tiiketici Elektronigi...

12 Layer Rigit PCB Production Capability
10.000 m? Factory Production Area
60.000m? Monthly Production Capacity
1S0 9001-2015, I1S014001-2004
TS16949-2009
Main Sectors: Automotive, Medical,
ndustrial, Power Electronics, Telecom
Home Appliance...
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Sayguleijer Hocalarim, Deijerli Sektir Temsilcileri, Oijrenci Kardeglerim,

Dear Professors, Representatives of our Industry and Fellow Students,

Diinya ekonomisindeki durgunluk bélgesel olarak yaganmaya devam
etmektedir. Ulkemizde de enflasyonun dizginlenebilmesi amaciyla
uygulanan siki para politikalarinin stirdtrtlmesi, 2025 yilinin genel
olarak zorlu gegecegi sinyalini vermektedir. Beklentimiz ise, yilin
ikinci yanisinin ilk yarisina gére ¢ok daha iyi sonuclar ortaya ¢ikmasi
yoénundedir.

Ozdisan, 2023-2024 yillarinda birbirine paralel bir gériintii sergilemis
olup, kuiclik de olsa buiylime ydniinde bir ivme yakalamistir. Siki para
politikasi nedeniyle ilk ve son ¢eyrek hari¢ piyasalarda azalan talep, i¢
piyasalarda daralma gostergesi olusturmus ve ortalama olarak 2023
ile benzer ekonomik verilerin olusmasina neden olmustur.

Ozdisan olarak, ABD ve Orta Avrupa'da yapilanma siireglerimiz
devam etmektedir. Gegici gozle baktigimiz Avrupa’daki durgunluk
sonrasi pazara adapte olma gayesiyle, bu durgunluk slirecinde

de olsa yatirm yapmayi siirdiirliyoruz. 2024 yilinda, diinyanin en
buyUk elektronik fuari olan ELECTRONICAda yerimizi almistik. Fuar
donusi gorduk ki bu tur fuarlar 6niimize yeni firsatlar sunmaktadir.
Yunanistan, ABD, Hindistan, Misir ve italya'da baslattigimiz ve
Almanya’da baslatmaya galistigimiz yeni yapilarla ihracat alaninda
daha global bir oyuncu olma hedefimizi stirduriyoruz.

Universitelerle olan is birliklerimiz artarak devam etmektedir. Yiiksek
teknolojilerdeki gelismeleri belli bir program dahilinde Dogus
Universitesi, Uludag Universitesi ve Konya Selguk Universitesi

ile yapmaya devam ediyoruz. Ulkemizin gelecegine yon verecek
genclerden gelen yogun talepler ve verdigimiz derslere olan ilgileri,
heyecan verici seviyelere ulasmis olup, bizleri de umutlandirmaktadir.
Son yillarda hayatimiza giren yapay zekanin, gelecekte insanlarin
konfor alanina katki saglayacagina kesin goziiyle bakilsa da,
beraberinde bazi endiseleri de barindirmaktadir. Dijital devrim her
gecgen glin hayatimiza daha fazla girmekte ve yon vermektedir.
Haziran sonuna kadar siki para politikalaryla tamamladigimiz
Ocak-Subat aylarina paralel 4 ay daha bekliyoruz. Sonraki aylar igin
beklentilerimiz, tilke ekonomisinin ivme kazanacagi yoniindedir;
ancak simdiden kesin bir ifade kullanmak igin heniiz erkendir. Ozdisan
olarak, 45 yil geride birakmis olmanin tecriibesiyle, bu dénemlerin
gegici oldugunu biliyoruz ve yatinmlarimiza devam ediyoruz.

BUDOTEK (Bogazigi TeknoPark) ve BOARDOZA Ar-Ge yatirimlarimiz
hiz kesmeden devam etmektedir. Prototip trlin gelistirme tesisimiz de
Sancaktepe yerleskesinde, Mart sonuna kadar hizmete girecektir.

Kalin saglicakla,
Saygilarimla
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The recession in the world economy further prevails its effects
regionally. The tight monetary policies implemented in our country
to curb inflation signal that 2025 will be a difficult year in general. On
the other hand, we expect that the second half of the year will yield
much better results compared to the first half.

Ozdisan has exhibited a parallel image in 2023-2024 and has gained
momentum towards growth, albeit small. The decreasing demand

in the markets, except for the first and last quarters, due to the tight
monetary policy, has indicated a contraction in the domestic markets
and caused economic data similar to 2023 on average. As Ozdisan,
our structuring in the USA and Central Europe is still in progress.
We keep making investments, throughout this recession, aiming to
rapidly adapt to the market after the recession. In 2024, we took part
in the world’s largest electronics fair, ELECTRONICA. Following

the fair, we saw that such events offered us new opportunities. We
aim to become a global player in the export sector thanks to the new
structures we are trying to establish in Germany right after those
initiated in Greece, USA, India, Egypt and Italy.

We keep making collaborations with universities. We keep pace with
the developments in high technologies within a certain program with
Dogus University, Uludag University and Konya Selguk University.
The high demand of young people, who will be shaping the future

of our country, and their interest in the courses/trainings we provide
have reached exciting levels which give us hope.

Atrtificial intelligence, which has recently entered our lives, is
definitely expected to contribute to people’s comfort zone in the
future but also brings with it some concerns. Digital revolution is
affecting and directing our lives more and more each passing day.
Until the end of June, we expect 4 more months, parallel to the term
between January-February completed with tight monetary policies.
Though we expect the national economy to gain momentum in the
coming months, it is too early to make a definitive statement. As
Ozdisan, with the experience of leaving 45 years behind, we keep
making investments with the awareness that this is a temporary
process.

Our R&D investments in BUDOTEK (Bogazici TeknoPark) and
BOARDOZA continue unabated. Our prototype development facility
will also be put into service at the Sancaktepe campus by the end of
March.

Bene vale,
Kind regards,

Ozdisan Elektronik Genel Mtid(irii
Ozdisan Electronic General Manager

MUSTAFA YURTTAS

@ Online Shopping | www.ozdisan.com
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THECREATIVITY OF YOUNG ENGINEERS MET WITH THE SWEET EXCITEMENT OF CANDY BULUS SENLEi

HE
zdisan Elektronik tarafindan 2“24

her yil dizenlenen ve . INVENTION CHALLENGE

gelecegin mucitlerini - i ST 0%

desteklemeyi amacglayan sl
Bulus Senligi, bu yil da buytk bir
heyecana sahne oldu. 20. kez
gerceklestirilen istanbul Bulus Senligi, 7
Aralik 2024 tarihinde Dogus Universitesi
Dudullu Kampusi’nde coskuyla yapildi.
Geng miihendis adaylari ve teknoloji
meraklilar, yaraticiliklarini sergileyerek
yeteneklerini ortaya koydu. Bu yilki
yarismanin konsepti ise “Fistik Sekeri
Firlatma Yarismas|” olarak belirlendi.
Yarismacilar, 50 adet fistik sekerini

Organized annually by Ozdisan Elektronik with the aim of supporting the inventors of the
future, the Invention Challenge was once again a great success this year. The 20th edition of

1 dakika icinde 5 metre uzakliktaki the Istanbul Invention Challenge took place with great enthusiasm on December 7, 2024 at the
hedefe isabet ettirerek en yiiksek Dogus University Dudullu Campus. Young engineering candidates and technology enthusiasts
puani toplamaya calistilar. Bu hedefe showcased their creativity and skills. This year's competition theme was the “Peanut Candy
ulasabilmek igin mekanik diizenekler Throwing Contest.” Participants aimed to score the highest points by hitting a target 5 meters
tasarladilar ve cihazlarini blyiik bir away with 50 peanut candies within 1 minute. To achieve this, they designed mechanical devices
ozenle gelistirdiler. and meticulously developed their equipment.

6 Component | MART MARCH'25 @ Online Shopping | www.ozdisan.com



Yarismaya 40 Takim Katild, Yaraticilik One Cikti

Bu yilki etkinlige, 35 okul takimi ve 5 hobici olmak Gzere
toplam 40 takim katildi. Ogrenciler ve hobiciler, tamamen
kendi fikirleriyle gelistirdikleri cihazlarla yaristilar. Yarisma
boyunca katilimcilarin miihendislik becerileri ve yaraticiliklari
go6zler éniine serildi. Ozellikle baz diizenekler, tasarim ve
firlatma mekanizmalari agisindan oldukga yenilikgi goziimler
sundu.

www.ozdisan.com | Online Shopping &

40 Teams Participated, Creativity Took the Spotlight

This year’s event saw a total of 40 teams participating, including 35
school teams and 5 hobbyists. The students and hobbyists competed
with devices they had developed entirely based on their own ideas.
Throughout the competition, participants' engineering skills and
creativity were on full display. Some of the setups, particularly in terms
of design and launch mechanisms, offered innovative solutions.

Component | MART MARCH'25 7
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Coskulu Bir Atmosfer, Heyecan Dolu Anlar AFestive Atmosphere, Moments of Excitement

Etkinlik, Dogus Universitesi Dudullu Kampiisi'nde biiyiik bir The event kicked off with great enthusiasm at the Dogus University
coskuyla basladi. Takimlarin heyecan, izleyicilerin tezahiiratlariyla Dudullu Campus. The excitement of the teams combined with the
birleserek atmosferi daha da biyli hale getirdi. Katiimcilar, cheers of the audience, creating an even more magical atmosphere.
60 saniyelik sire icerisinde en fazla puani toplayabilmek igin Participants skillfully used their devices to gather as many points as

cihazlarini ustalikla kullandilar. Hakemler, cihazlarin performansini  possible within the 60-second time limit. Judges carefully evaluated
degerlendirirken, fistik sekerlerinin hedefe ulasip ulagsmadigini ve  the performance of the devices, ensuring that the peanut candies hit

bittnliklerini koruyup korumadigini da titizlikle inceledi. the target and maintained their integrity.

Ozdisan Elektronik, Genglerin Yaraticiigini Destekliyor Ozdisan Elektronik Supports the Creativity of Young Minds
Ozdisan Elektronik, Bulus Senligi ile genclerin hayal glictinu Ozdisan Elektronik aims to ignite young people's imaginations
harekete gecirerek onlari mihendislik ve teknoloji diinyasina through the Invention Challenge, preparing them for the world of
hazirlamayr amachyor. Bu tlr etkinlikler, 6grencilerin problem engineering and technology. These types of events not only help
¢6zme yeteneklerini gelistirirken, takim ¢alismasi ve yaratici students develop their problem-solving skills but also encourage
distinmeyi de tesvik ediyor. teamwork and creative thinking.

Yarigmaya katilan tim takimlari tebrik eder, kazananlari We congratulate all the teams that participated in the competition
basarilarindan dolayr kutlaniz. Gelecek yilki Bulus Senligi'nde yeni  and celebrate the success of the winners. We look forward to
mucitlerle bulusmayi dort gozle bekliyoruz! meeting new inventors at next year’s Invention Challenge!

Okullar Kategorisi Siralamasi / School Category Rankings

Hobiciler Kategorisinin Siralamasi / Hobbyists Category Rankings

SIRA/ RANK  OKUL ADI/ SCHOOL NAME TAKIM ADI/ TEAM NAME
SIRA/ RANK  OKUL ADI/ SCHOOL NAME TAKIM ADI / TEAM NAME
1 GEVRE KOLEJi Thunderbolt _
- 1 FATiH MEHMET GUNAYDIN SPEED
2 OZEL SANKO ORTAOKULU Brave —— - -
- — 2 MUCAHID AKGUL YESIL FISTIK
3 OZEL TED ELAZIG LiSESI ESPERANZA - — -
3 AHMET YAGMUR TANRIOVER PHOENiX

8 Component | MART MARCH'25 @ Online Shopping | www.ozdisan.com
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OZDISAN ELEKTRONIK, PANASONIC INDUSTRY EUROPE
ILE RESMI DISTRIBUTORLUK ANLASMASI IMZALADI
GEDISAN ELEKTRONIK SIENS OFFICIALDISTRIBUTION AGREEHENT WITH PANASONICINDUSTRY EUROPE

arkiye’nin lider elektronik komponent

distribiitérii Ozdisan Elektronik, Electronica 2024

fuarinda gerceklestirdigi 5nemli is birligiyle sektordeki

konumunu daha da gug¢lendirdi. Panasonic Industry
Europe GMBH ile distribiitérliik anlagmasi imzalayan Ozdisan
Elektronik, firmanin gesitli Griin gruplarindaki genis portfoyinu
Turkiye pazarina sunacak.
Bu anlasma ile Ozdisan Elektronik, Panasonic Industry
Europe’un Kapasitér, indiiktér, Direng, Devre Koruyucu
Uriinler, Sensérler ve Termal Céziimler alanlarindaki iiriinlerinin
Tirkiye'deki resmi "High Service Distributor” (Yiksek Hizmet
Distrib(itér) konumunda faaliyet gosterecek.
Panasonic Industry Europe, endustriyel bilesen ve ¢éziimler
alaninda diinya lideri bir firmadir. Ozellikle otomotiv, endiistriyel
otomasyon, tiiketici elektronigi ve enerji verimliligi gibi kritik
sektorlerde guvenilir ve yenilikci Griinler sunmaktadir. Firmanin
genis Uriin yelpazesi, kalite ve dayaniklilik standartlarini en tst
seviyede tutarak muhendislik projelerine deger katmaktadir.
Ozdisan Elektronik’in Panasonic Industry Europe ile kurdugu
bu gui¢lu ortaklik, musterilere hizl tedarik altyapisi, genis stok
cesitliligi ve teknik destek avantajlarini bir arada sunacaktir.
Ozdisan’in “Prototype to Production” anlayisi sayesinde,
Turkiye’deki mihendisler ve endUstriyel Ureticiler, Panasonic’in
Ustiin kalitedeki bilegenlerine hizli ve kesintisiz erisim
saglayabilecekler.
Bu énemli is birligi, sadece Ozdisan Elektronik’in bilylimesine
katki saglamakla kalmayip, ayni zamanda Turk elektronik
sektoriine de 6nemli bir ivme kazandiracaktir.
Panasonic Industry Europe UrGnlerine dair detayli bilgi almak ve
projelerinizde bu yenilikgi coziimlerden faydalanmak igin bizimle
iletisime gegebilirsiniz.

www.ozdisan.com | Online Shopping &

Turkey’s leading electronic component distributor, Ozdisan
Elektronik, has strengthened its position in the sector with a
significant collaboration at the Electronica 2024 fair. Ozdisan
Elektronik has signed a distribution agreement with Panasonic
Industry Europe GmbH and will bring the company’s wide
portfolio of products to the Turkish market.

With this agreement, Ozdisan Elektronik will serve as the official
“High Service Distributor” for Panasonic Industry Europe’s
products in Turkey, covering areas such as capacitors, inductors,
resistors, circuit protection products, sensors, and thermal
solutions.

Panasonic Industry Europe is a global leader in industrial
components and solutions. The company offers reliable and
innovative products, particularly in critical sectors like automotive,
industrial automation, consumer electronics, and energy
efficiency. Panasonic’s extensive product range, which upholds
the highest standards of quality and durability, adds value to
engineering projects.

This strong partnership between Ozdisan Elektronik and
Panasonic Industry Europe will provide customers with fast
supply infrastructure, a wide range of stock, and technical support
advantages. Thanks to Ozdisan’s “Prototype to Production”
approach, engineers and industrial manufacturers in Turkey will
be able to access Panasonic’s high-quality components quickly
and seamlessly.

This important collaboration will not only contribute to the growth
of Ozdisan Elektronik but also bring significant momentum to the
Turkish electronics sector.

For detailed information about Panasonic Industry Europe
products and to benefit from these innovative solutions in your
projects, please feel free to contact us.

Component | MART MARCH25 9
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_ ELENTRIKLI ARRGLARDAN OTONOM SURGSE:
O20ISAN'N OTOMOTIV TEKNOLOJiSiNDEK] YERI
FROM ELECTRIC VEHICLES O AUTONOMOUS DRIVING: DZDISAN'S ROLE IN AUTOMOTIVE TECHNOLOGY

tomotiv sektord, hizla gelisen teknoloji ile

sekillenmeye devam ederken elektronik

komponentler bu déntustimin en 6nemli

parcalarindan biri haline geliyor. Ozellikle
elektrikli araglar ve otonom surtis sistemlerinde kullanilan
yenilikgi teknolojiler, sektdrdeki en bliylk degisimlere
oncllik ediyor. 12-14 Kasim tarihlerinde Bursa'da
dizenlenen ve otomotiv sektorinln liderlerini bir araya
getiren Automotive Meetings fuarinda, Ozdisan Elektronik;
650.000’den fazla stoklu trtinii ve 200’Un lizerinde
markanin distribttorligiyle sektdre yonelik kaliteli
elektronik komponent ¢éziimlerini tanitti.

Ozdisan Elektronik, ayni giin kargo génderimi ve stoktan
teslimat avantajlariyla sektore hizli ve glvenilir hizmet
sunuyor. Elektronik komponent dagitiminin yani sira, PCB
tedariki ve Uretim destegi gibi genis bir hizmet yelpazesiyle
otomotiv sektoriindeki projelere deger katiyor. FAE (Field
Application Engineer) ve Ar-Ge destegiyle 6zel ¢goziimler
gelistiriyor; ayrica LED aydinlatma tasarimi ve Uretim
destegiyle sektordeki yenilikgi projelere katki saghyor.
2.000’den fazla markanin triin teminiyle, otomotiv
endiistrisindeki dijital ddniisiime katkida bulunan Ozdisan
Elektronik, sektdre yon veren teknolojilerle gelecegin
otomotiv diinyasina sekil vermeye devam ediyor.

Autoprotfive
MEETINGS Bursa

Manufacturing & After market

As the automotive industry continues to evolve with rapidly advancing
technology, electronic components have become one of the key drivers
of this transformation. In particular, innovative technologies used in
electric vehicles and autonomous driving systems are triggering the
most significant changes in the sector. At the Automotive Meetings

fair held in Bursa between November 12-14, where industry leaders
gathered, Ozdisan Elektronik showcased our high-quality electronic
component solutions for the sector, with over 650,000 stocked products
and being a distributor of more than 200 brands.

Ozdisan Elektronik provides fast and reliable service to the industry with
advantages such as same-day shipping and stock delivery. In addition
to electronic component distribution, we add value to automotive
projects with a wide range of services, including PCB procurement and
production support. We develop tailored solutions for our customers

with FAE (Field Application Engineer) and R&D support, and also

contribute to innovative projects in the industry by providing LED lighting
design and production assistance. With over 2,000 brands’ products in
our supply portfolio, Ozdisan Elektronik continues to shape the future

of the automotive world, contributing to the digital transformation of the
automotive industry with technologies that lead the way.

LIGHTSINTELLIGENT BUILDING ISTANBUL
LIGHTRINTELLIGENT BUILDING ISTANBUL

ydinlatma sektdrtniin 6nde gelen tedarikgilerinden
biri olarak, bu yil ilk kez diizenlenen Light&Intelligent
Building Istanbul fuarinda ziyaretcilerimizi agirladik.
7 Ulkeden 110 firmanin katimiyla gerceklestirilen ve
61 lilkeden 6652 ziyaretginin agirlandigi fuarda, son nesil LED
Urtinlerimizi sergilemenin yani sira sektordeki gelismeler ve
gelecek ile 6ngdrilerimizi aktarma imkani bulduk.
Ozellikle Seoul Semiconductor firmasinin yeni 2835 G-Serisi
LED ailesi ve Cree LED’in heyecan verici verimlilikler sunan
5050 E-Class LED’leri, sergiledigimiz yeni Grlinler arasinda
en cok ilgi gérenlerden oldu. Cree LED, Seoul Semiconductor
ve Lextar firmalarinin resmi tek yerli distrib(itorii olarak, bu
firmalarin triinleriyle gelistirdigimiz yeni LED modadillere ve bu
modiillere uygun lens ¢éziimlerimize gdsterilen ilgiden oldukca
memnun olarak fuari tamamladik. Light&Intelligent Building
istanbul fuarinin bir sonraki seferinde ziyaretgilerimizle yeniden
bir araya gelmeyi sabirsizlikla bekliyoruz.

10 Component | MART MARCH'25

As one of the leading suppliers in the lighting industry, we
welcomed our visitors at the Light & Intelligent Building
istanbul fair, which was organized for the first time this year.

At this fair, organized with the participation of 110 companies
from 7 countries, and 6,652 visitors from 61 countries, we

had the opportunity to showcase our latest generation

LED products, as well as share our predictions about the
developments in the sector and the future. In particular, Seoul
Semiconductor’s new 2835 G-Series LED family and Cree’s
5050 E-Class LEDs, which offer high efficiencies, were among
the most interesting new products we exhibited. As the sole
official local distributor of Cree LED, Seoul Semiconductor and
Lextar companies, we were highly satisfied with the visitors’
interest to our new LED modules that we have developed
using the products of these companies, as well as our own
lens solutions for these modules. We are looking forward to
getting back together with our visitors the next time of the Light
& Intelligent Building istanbul fair.
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Yeniihracat Ekibi Uyeleriile Kiiresel

Pazarda Yatirim Yapiyor

Ozdisan, global pazarlarda bliyiime stratejisini hiz kesmeden
surdiriyor. Sirket, Hindistan, italya ve Almanya’daki yeni ekip
Uyeleri ile guclendirilen ihracat ekibini duyurdu. Bu hamle,
Ozdisan’in diinya genelindeki faaliyetlerini genisletme ve kiiresel
pazarda daha glglu bir varlik gésterme amacinin bir pargasi
olarak 6ne ¢ikiyor.

Yeni ekip tyeleri, Ozdisan’in uluslararasi satis ve pazarlama
faaliyetlerine katki saglayarak, sirketin farkl bolgelerdeki pazar
payini artirmayi hedefliyor. Ozdisan, diinya capinda daha fazla
musteriye ulasmak ve marka bilinirligini artirmak icin global
operasyonlarini gl¢lendiriyor.

Sirketin dikkat ¢ceken bir diger stratejik adimi ise ABD pazarinda
baslatilacak yeni operasyon. Ocak 2025 itibariyla faaliyetlerine
baslayan Ozdisan Amerika, bu 6nemli pazarda da giiclii bir yer
edinmeyi hedefliyor. Ozdisan’in ABD operasyonu, sirketin Kuzey
Amerika pazarindaki blylme potansiyelini gerceklestirmesi
adina kritik bir rol Ustlenecek.

Bu gelismeler, Ozdisan’in kiiresel pazarlarda genisleme yolunda
attigi dnemli adimlari ve biiyiime stratejisinin giiglu bir sekilde
ilerledigini gosteriyor.

www.ozdisan.com | Online Shopping &

OIDISAN STRENGTHENS TS GLOBAL SALES TEAM

The Company is Investing in the Global

Markets withits New Export Team

Ozdisan continues its growth strategy in global markets
unabated. The company has introduced its new export team,
which has been strengthened with new team members

in India, Italy and Germany. This move stands out as part

of Ozdisan’s goal to expand its operations globally and
demonstrate a stronger presence in the global market.

The new team members aim to increase the company’s
market share in different regions by contributing to Ozdisan's
international sales and marketing activities. Ozdisan

is strengthening its global operations in order to reach

more customers worldwide and further increase its brand
awareness.

Another significant strategic step of the company is its new
operations to be started in the US market. Starting its
operations in January 2025, Ozdisan America aims to
achieve a strong place in this important market. Ozdisan’s
operations in the US will play a major role in order for

the company to realize its growth potential in the North
American market.

These developments underline the important steps taken by
Ozdisan towards expansion in global market, and showing
that its growth strategy is on full track.
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OZDISAN ELENTRONIK, ELECTRONICA 202 FUARI'NDA BUYUK iL6i GORDU

lektronik endustrisinin en prestijli etkinliklerinden biri
olan Electronica 2024, 12-15 Kasim 2024 tarihleri
arasinda Almanya’nin Minih sehrinde diizenlendi.
Dunyanin dort bir yanindan Uretici ve distribtorlerin
bir araya geldigi bu énemli fuarda Ozdisan Elektronik, B4.210
numarall standinda sektor temsilcileriyle bulustu.
Electronica, global elektronik pazarinin gelecegini sekillendiren
yenilikgi teknolojilerin tanitildidl, is birligi firsatlarinin dogdugu
ve inovasyonlarin sergilendigi bir platform olarak biliniyor.
Ozdisan Elektronik olarak biz de, “From Component to
Production” vizyonumuzla sundugumuz yenilikgi ¢éziimlerimizi
fuar ziyaretgileriyle paylasmanin gururunu yasadik.

Ozdisan, elektronik sektdriinde diinya ¢capinda énde gelen
anahtar teslim proje ¢6ziim saglayicilarindan biri olarak, fuar
suresince elektronik komponent ve PCB tedarigi, teknik destek,
elektronik kart dizgisi Gretim planlamasi, sogutucu uretimi ve
LED aydinlatma ¢dztumlerindeki en glincel teknolojilerini tanitti.
Ozdisan ayrica ziyaretcilere, sektdrdeki en son yenilikleri ve
¢6zum Onerileri sunarak gulvenilir is ortakliklar kurulmasini
sagladi.

Yeni is Birliklerine Kapi Aralandi

Electronica 2024, mevcut is ortakliklarinin daha da
glglendirilmesinin yani sira, yeni is birlikleri igin de verimli
goriismelere zemin hazirladi. Fuarda, Ozdisan Elektronik’in
global arenadaki glicu bir kez daha sergilenerek gelecekteki
projeler icin stratejik adimlar atildi.

Global Arenada inovasyon Yolculugu Devam Ediyor
inovatif teknolojilerini diinya capinda tanitmaya ve yeni
pazarlara agilmaya devam eden Ozdisan Elektronik,
Electronica 2024 katilimiyla yalnizca mevcut musteri iliskilerini
derinlestirmekle kalmadi ayni zamanda gugli is birlikleri
kurmak icin 6nemli firsatlar elde etti.

E—————
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OIDISAN ELEKTRONIK ATTRACTED GREAT ATTENTION AT ELECTRONICA 2024

One of the most prestigious events in the electronics

industry, Electronica 2024, was held from November 12-15,
2024, in Munich, Germany. In this important event, which
brought together manufacturers and distributors from all over
the world, Ozdisan Elektronik had the opportunity to meet with
industry representatives at our stand B4.210. Electronica is
known as a platform where innovative technologies shaping
the future of the global electronics market are showcased,
collaboration opportunities arise, and innovations are
displayed. As Ozdisan Elektronik, we were thrilled to share our
cutting-edge solutions with visitors under our vision of "From
Component to Production.”

As one of the leading turnkey project solution providers in
the electronics sector worldwide, we showcased the latest
technologies in electronic component and PCB supply,
technical support, electronic board assembly production
planning, cooler manufacturing, and LED lighting solutions
throughout the fair. We had the excitement of establishing
reliable business partnerships by presenting the latest
innovations and solutions in the industry to our visitors.

Opening Doors to New Partnerships

Electronica 2024 not only helped strengthen our relationships

with existing partners but also laid the groundwork for productive
discussions on new collaborations. During the fair, we once again
demonstrated Ozdisan Elektronik's strength in the global arena and
seized the opportunity to take strategic steps for future projects.

Our Innovation Journey Continues on the Global Stage

As Ozdisan Elektronik, we continue to introduce our innovative
technologies globally and expand into new markets. Our
participation in Electronica 2024 not only deepened our
relationships with existing clients but also provided significant
opportunities to forge strong partnerships in new markets.
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zdisan Elektronik, 2024 yili icin yayinlanan Supply
Chain Connect Global Top 50 Electronics
Distributors listesinde 34. sirada yer alarak 6nemli
bir basariya imza atti. Bu prestijli liste, elektronik
komponent sektdriindeki en gugli ve etkili dagiticilan diinya
capinda degerlendirerek sektoriin 6nde gelen oyuncularini
bir araya getiriyor. Yillik olarak yayimlanan bu liste, Ozdisan
Elektronik’in kiiresel dlgekteki etkinligini, musteri odakh
yaklasimini ve sektdre sundugu yenilikgi gozimleri bir kez daha
gozler 6niline seriyor. 1980 yilindan bu yana stiregelen giigli
distribGtorlik altyapisi, hizl tedarik stregleri ve genisg urtin
yelpazesi ile elektronik komponent sektoriinde sagladigi gliven,
bu basarinin temelini olusturuyor.
Bu énemli basari, Ozdisan Elektronik’in sadece Tiirkiye'de
degil, global dlgekte de bliyliyen ve geligen bir gii¢ oldugunu bir
kez daha kanitlamaktadir. Misterilerine sundugu kaliteli hizmet,
muhendislik destegi, genis tedarik agi ve yenilikgi géziimleriyle
sektdrdeki liderligini siirdirmeye devam eden Ozdisan
Elektronik, gelecekteki basarilarina da emin adimlarla ilerliyor.

SUPPLY» CHAIN g%y
£2 connect. ==

OIDISAN ELEKTRONIK RANKED 34TH IN THE 2024 SUPPLY CHAIN | =

Electronics Distributors
Ozdisan ElektronikA.5,

CONNECT GLOBALTOP 50 ELECTRONICS DISTRIBUTORS LIST! =

Ozdisan Elektronik has achieved a significant milestone by securing
the 34th position in the 2024 Supply Chain Connect Global Top 50
Electronics Distributors list. This prestigious list brings together

the most influential and powerful distributors in the electronic
components sector from around the world. Published annually, this
list highlights Ozdisan Elektronik’s global reach, customer-centric
approach, and innovative solutions in the industry. With a strong
distribution infrastructure that has been in place since 1980, fast
supply chain processes, and an extensive product range, Ozdisan’s
commitment to quality and reliability in the electronics components
sector is the cornerstone of this achievement.

This significant accomplishment further proves that Ozdisan
Elektronik is not only a growing force in Turkey but also a rising
player on the global stage. By continuing to provide high-quality
service, engineering support, a broad supply network, and innovative
solutions, Ozdisan Elektronik remains a leader in the sector,
confidently moving toward even greater successes in the future.

OZDISAN'DAN YENI BIR TEKNOLOJI HAMLES: SEAL-S0 ILE IS BIRLIG

Dunya ¢apinda birgok elektronik komponent
Ureticisinin Tirkiye temsilcisi olan Ozdisan,
her gegen glin Uriin yelpazesini genigletmeye
devam ediyor. Bu gercevede gergeklestirilen
son 6nemli is birligi, SEAL-SQ ile yapilan
anlasma oldu. Kriptolama, derin 6grenme ve 6zellikle kuantum
bilgisayarlarinin temel taglarindan biri olan ¢ip Ureticisi SEAL-
SQ, 25 yili agkin suredir kriptolama teknolojileri alanindaki
yatinmlariyla dikkat ¢ekiyor. Turkiye'de gelisen derin

6grenme pazarinda 6nemli bir oyuncu olacagi 6ngorulen SEAL-
SQ, ayni zamanda savunma sanayi gibi kritik sektorler igin

de ileri teknoloji gézlimleri sunmayi hedefliyor. Kasim ayinda
Almanya’nin Miinih sehrinde diizenlenen Electronica fuarinda,
Ozdisan ile SEAL-SQ yetkilileri arasinda yapilan
goOrusmeler sonucunda, Tlrkiye pazari icin stratejik

bir is birligi karar alindi. Bu is birligi, kriptoloji ve

derin 6grenme teknolojilerinde kullanilan Grunlerin,

yakin gelecekte Ozdisan stoklarinda yer almasina

olanak taniyacak. Ozdisan, bu yeni iriinlerle Tiirkiye
pazarindaki teknolojik gelisimleri hizlandirmayi amagliyor.
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OZDISAN'S NEW TECHNOLOGICAL LEAP: PARTNERSHIP WITH SEALSQ.
sﬁ SEAL SQ

semiconductors ‘- quantum

As the Turkish representative of
many global electronic component
manufacturers, Ozdisan continues to expand its
product portfolio day by day. One of the latest
significant partnerships formed in this context is
the agreement with SEAL-SQ. A chip manufacturer specializing in
encryption, deep learning, and particularly a key player in quantum
computing, SEAL-SQ has been notable for its investments in
encryption technologies for over 25 years. SEAL-SQ, expected
to be a major player in Turkey’s growing deep learning market,
also aims to offer advanced technological solutions for critical
sectors such as defense industry. During the Electronica fair held
in November 2024 in Munich, Germany, strategic partnership talks
between Ozdisan and SEAL-SQ officials
concluded with the decision to establish
a collaboration for the Turkish market.
This partnership will enable the inclusion
of products used in cryptography and
deep learning technologies into Ozdisan’s
inventory in the near future.
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GZDISAN ELEKTRONIH: SURDURGLEBILIR GELECEN iGiN ADIMLARIMIZ

Diinya genelinde artan gevresel farkindalik ve Avrupa Yesil
Mutabakati kapsaminda karbon emisyonlarinin azaltiimasina
yonelik politikalar, isletmelerin siirdirilebilirlik alanindaki
sorumluluklarini daha da 6n plana gikarmaktadir. Ozdisan
Elektronik olarak, bu sorumlulugun bilincinde hareket ediyor
ve gevre dostu uygulamalarla gelecegi sekillendiren bir sirket
olmay1 hedefliyoruz.

Gegtigimiz dergide karbon emisyonlari ve Avrupa Yesil
Mutabakati Gizerine bilgi paylasirken, bu kez sirket olarak
aldigimiz kararlari, bu alandaki hedeflerimizi ve surdirulebilir
bir diinya icin attigimiz somut adimlari sizlerle paylagsmak
istiyoruz.

Hedeflerimiz ve Taahhiitlerimiz

2030 Hedefimiz: %100 Karbon Notr Sirket Olmak
Karbon ayak izimizi sifirlamak adina, enerji ydnetiminden
lojistik streglere kadar tim operasyonlarimizi gevresel
surdurulebilirlik cergevesinde yeniden yapilandiryoruz.

%50 Enerji Tasarrufu Saglama
Verimlilik artirici projelerle enerji tliketimimizi azaltmayi ve
daha az kaynakla daha fazla Gretim yapmayi amacliyoruz.

Yenilenebilir Enerji Uretimi

30 MW kapasiteli glines enerjisi santralimiz ile kendi
yenilenebilir enerjimizi Gireterek enerji ihtiyacimizin biyk bir
kismini gevre dostu yontemlerle karsiliyoruz.

Seffaf Raporlama

GHG Protocol ve ISO 14064-1 standartlarina uygun
sekilde karbon emisyonlarimizi diizenli olarak 6lglyor ve
raporluyoruz. Seffaflik ilkkemiz dogrultusunda, bu verileri
kamuoyuyla paylasarak gevresel etkimizi azaltmaya yonelik
sorumlulugumuzu gdésteriyoruz.

is Birlikleri ve Siirec Yonetimi
Sardurulebilirlik hedeflerimize ulagsmak igin glicli bir ekip
caligsmasi ve stratejik is birliklerine blytik 6nem veriyoruz. Bu

gercevede, sirket blinyesinde bir Strdurilebilirlik Ekibi kurduk.

Ekibimiz, cevresel etkilerimizi en aza indirmek igin proaktif
yaklasimlar gelistirmekte ve uygulamaktadir. Ayrica, Dogus
Universitesi ile is birligi yaparak karbon emisyonlarimizin
belirlenmesi ve Cevresel, Sosyal ve Yonetisim (CSY)
risklerimizin analizi Uzerinde caligmalar yurGttyoruz. Bu
suregler, Avrupa Yesil Mutabakati ve Tirkiye Surdurilebilirlik
Raporlama Standartlan (TSRS) ile uyum saglamak adina
sekillendiriimektedir.
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OZDISAN ELEKTRONIK: OUR STEPS TOWARDS A SUSTAINABLE FUTURE

With increasing global environmental awareness and policies
aimed at reducing carbon emissions under the European Green
Deal, businesses’ responsibilities in the field of sustainability
are becoming more prominent. At Ozdisan Elektronik, we are
conscious of this responsibility and aim to be a company that
shapes the future through environmentally friendly practices.

While we shared information about carbon emissions and the
European Green Deal in our previous magazine, this time we
would like to share the decisions we’ve made as a company,
our goals in this field, and the concrete steps we are taking for a
sustainable world.

Our Goals and Commitments

2030 Goal: Become a100% Carbon Neutral Company

We are restructuring all our operations, from energy
management to logistics processes, within the framework of
environmental sustainability to eliminate our carbon footprint.

Achieve 50% Energy Savings

We aim to reduce our energy consumption through efficiency-
enhancing projects and strive to produce more with fewer
resources.

Renewable Energy Production

With our 30 MW capacity solar power plant, we generate our
own renewable energy, covering a significant portion of our
energy needs through eco-friendly methods.

Transparent Reporting

In accordance with the GHG Protocol and ISO 14064-1
standards, we regularly measure and report our carbon
emissions. In line with our commitment to transparency, we
share this data with the public to demonstrate our responsibility
in reducing our environmental impact.

Collaborations and Process Management

To achieve our sustainability goals, we place great importance
on teamwork and strategic partnerships. In this regard, we have
established a Sustainability Team within the company. Our team
proactively develops and implements approaches to minimize
our environmental impacts. Additionally, we are collaborating
with Dogus University to assess our carbon emissions and
analyze our Environmental, Social, and Governance (ESG)
risks. These processes are designed to align with the European
Green Deal and Turkey’s Sustainability Reporting Standards
(TSRS).
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Our Journey
to a Carbon Nevutral

in Logistics by 2030
E + Transparent Reporting in Compliance
with GHG Protocol and 1SO '-' 654-1Standards
. ® N\ L]

\

\\

&y
N

Siirdiiriilebilirlik hedeflerimize ulagmak icin giiclii bir ekip calismasi ve stratejik ig birliklerine bilyiik Gnem

veriyoruz. Bu cercevede, sirket biinyesinde bir Siirdiiriilebilirlik Ekibi kurduk.

To achieve our sustainability goals, we place great importance on teamwork and strategic partnerships.
In this regard, we have established a Sustainability Team within the company.

Her geyrek diizenli olarak raporladigimiz bu ¢alismalar,
gelecege yonelik hedeflerimize ulasmamiz igin saglam bir temel
olusturmaktadir.

Egitim ve Farkindalik Calismalari

Cevresel surdurulebilirlik bilincini artirmak ve ¢alisanlarimizin
bu surecte daha aktif rol almasini saglamak amaciyla sirket igi
surdurtlebilirlik egitimleri diizenleyecegiz. Bu egitimlerle, hem
Avrupa Yesil Mutabakati hem de karbon nétrliige giden yolda
yapilmasi gerekenler konusunda ¢alisanlarimizin bilgi birikimini
artirmay1 amagliyoruz.

Gelecege Bakis

Ozdisan Elektronik olarak siirdiriilebilirlik, yalnizca gevre dostu
uygulamalar benimsemekle sinirl kalmayip, ayni zamanda
topluma ve gezegene deger katmayi hedefleyen bir is modelidir.
Karbon nétrliige ulagsma hedefimiz, enerji tasarruflarimiz, seffaf
raporlama anlayisimiz ve farkindalik artirici egitimlerimizle
sektorde 6rnek bir model olmayi hedefliyoruz.

Birlikte daha yesil bir gelecek inga etmek igin ¢aligsmalarimiza hiz
kesmeden devam edecegiz. Hem sektorde hem de toplumsal
diizeyde farkindalik yaratarak, ¢evresel strdurilebilirligi her
zaman onceligimiz olarak gorecegiz.
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These efforts, reported quarterly, form a solid foundation for
us to reach our future objectives.

Training and Awareness Programs

To increase environmental sustainability awareness and
encourage our employees to take a more active role in
these processes, we will organize in-house sustainability
training sessions. Through these training programs, we aim
to enhance our employees’ knowledge about the European
Green Deal and the steps needed on the path to carbon
neutrality.

Looking Ahead

At Ozdisan Elektronik, sustainability is not only about adopting
eco-friendly practices, but also about creating value for society
and the planet. With our goal of achieving carbon neutrality,
energy savings, transparent reporting, and awareness-raising
training, we aim to set an example in the industry.

We will continue our efforts with determination to build a
greener future together. By raising awareness both in the
industry and at the societal level, we will always prioritize
environmental sustainability.

Component | MART MARCH25 15



URUN REHBERI / SHOWROOM

KONNEKTOR / CONNECTOR

2118-BC02

Ozellikler

Yiiksek Hiz Transferi:

USB 3.1 standardini destekler ve modern cihazlarda
hizli veri alisverisi igin ideal olan 10 Gbps'ye kadar veri
aktarim hizi saglar.

Cok Yonliiliik:
Yo6nli montaj olmamasindan dolay her tirli
uygulamada baglanti imkani saglar.

Kompak Dizayn:
Acil montaj ve SMT kasa tipi ile ergonomik tasarimlara
imkan saglar.

Dayaniklilik:
10 bin seferlik tak ¢ikar ile uzun d6murli kullanim

Cevre Uyumu:
RoHS ve kursunsuz lehimlemeye uygunlugu ile gevre
dostu bir Grtin.

Market Degeri:
Fiyat performans Uriini olarak ortaya ¢ikar.

16 Component | MART MARCH'25

ATTEND

Connect to Your Success

JI18-600]

Features

High-Speed Transmission:

Supports the USB 3.1 standard, delivering data transfer
speeds up to 10 Gbps, ideal for fast data exchange in
modern devices.

Versatility:

Enables multiple functionalities, including charging, data
transfer, and video signal transmission, aligning with the all-
in-one trend of Type-C applications.

Compact Design:

Features a space-saving SMT structure with an angled
design, making it suitable for portable devices and space-
constrained applications.

Durability:
Designed for over 10,000 plug-and-unplug cycles, meeting
industry standards for reliability and long lifespan.

Environmentally Friendly:
Complies with RoHS and lead-free soldering requirements,
appealing to environmentally conscious buyers.

Market Value:

Offers high performance at a competitive price, making it
ideal for manufacturers with stringent cost and performance
requirements.
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ignion™

NNO3-410

Yiiksek Performans: Cellular, GNSS ve Wi-Fi/BLE
genelinde glivenilir ve tutarl sinyal gucli saglayarak zorlu
ortamlarda bile gligli baglanti saglar.

Cok Bantli: Mobil, konum tabanli ve veri iletim hizmetleri

icin kuresel uyumluluk saglayan genis bir frekans yelpazesini
destekler.

Basitlestirilmis Entegrasyon: Uglii port konfigiirasyonuna
sahip tek bir anten pargasi, birden fazla bilesene olan ihtiyaci
azaltarak tasariminizi basitlestirir ve maliyetleri dtsurar.

Ozellikler

Sicaklik -40 ila +125eC

Frekans Aralgi: 400 - 8000 MHz
Boyut: 44.1*14.6*1.0

4G, 5G, BLUETOOTH, GNSS,
ISM, LORA, LTE-CAT M, NB-IOT,
SIGFOX, WI-FI, ZIGBEE
Sorunsuz ¢oklu radyo destegi
sunan 3 portlu yapilandirma.

En ¢ok kullanilan sektdrler. (Uygulama Alanlar)
« Akilli Sayag

» Endustriyel loT

» Otomotiv Telematigi

« Varlik Takibi ve Lojistik

NNO3-410

 High Performance: Provides reliable and consistent signal strength
across Cellular, GNSS, and Wi-Fi/BLE, ensuring robust connectivity
even in challenging environments.

» Multiband: Supports a broad range of frequencies, ensuring global
compatibility for mobile, location-based, and data transmission
services.

- Simplified Integration: A single antenna part with a triple-port
configuration reduces the need for multiple components, simplifying
your design and lowering costs.

Specifications

Temperature -40 to +125°C

Frequency Range: 400 - 8000 MHz

Size: 44.1%14.6*1.0

4G, 5G, BLUETOOTH, GNSS, ISM, LORA,
LTE-CAT M, NB-IOT, SIGFOX, WI-FI,
ZIGBEE

3-port configuration offering seamless multi-
radio support.

Most used industries. (Application Areas)
* Smart Metering

* Industrial loT

» Automotive Telematics

« Asset Tracking & Logistics

Technical
Eautiurie 790 — 960 MHz 1561 — 1606 MHz 2400 - 2500 MHz
Average
Efficiency =55 % =75 % > 65 %
Peak Gain 0.9 dBi 4.0 dBi 3.5dBi
VSWR < 2.6:1 <1551 < 2:1
Radiation g
Pattain Omnidirectional
Polarization Linear
Weight
(approx.) 1.23g
Temperature -40to +125°C
Impedance 50
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COK FONNSIYONLU OLGUM CIHAZLARI | MULTIFUNCTIONAL MEASUREMENT INSTRUMENTS
& redpitaya

STEMLAB 12514
PROGRAMLANABILIRLIK
VE GLGUM CIHAZLARINI
TEK BiR PLATFORMDA
BULUSTURAN COZiM

STEMIlab 125-14, Red Pitaya tarafindan gelistirilen, cok
amagli bir test ve 6lcim cihazidir. Laboratuvar élgim
cihazlarinin yerini alabilen bu gulglu platform, agik kaynakh
donanim ve yazilim destegiyle cesitli uygulamalar igin
ozellestirilebilir.

Ozellikler:
Yiiksek Performansli ADC ve DAC: 125 MS/s hizinda 14 bit
¢OzUndrlik sunar.

Cok Fonksiyonlu Kullanim: Osiloskop, sinyal jeneratérd,
spektrum analizorli ve daha fazlasi olarak kullanilabilir.

Kompakt ve Tasinabilir Tasarim: Masaiistii laboratuvar
ortamlari igin idealdir.

Acik Kaynak Destegi: Kullanicilarin 6zellestirebilecegi genis
bir yazilim ekosistemi saglar.

Ethernet ve USB Baglantisi: Kolay veri aktarimi ve uzaktan
erigim igin esneklik sunar.

Egitim ve Arastirmaicgin Uygun: Elektronik 6grenimi ve
prototip gelistirme icin mikemmel bir aractir.

STEMIab 125-14, mihendislik, arastirma ve egitim
projelerinde kullanicilarin karmasik él¢tim ihtiyacglarini
karsilayan, yenilikgi ve uygun maliyetli bir c6zumddr.

Lomy creen Connectnd
ST P (zo s}
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STEMLAB 12-14

AVERSATILE PROGRAMMABLE
MEASUREMENT SOLUTION

The STEMIab 125-14, developed by Red Pitaya, is a versatile test
and measurement device featuring open-source coding and design.
These capabilities allow users to customize the device to meet their
specific needs, replacing traditional laboratory measurement tools
with a powerful and flexible platform.

Features:
High-Performance ADC and DAC: Offers 125 MS/s sampling rate
with 14-bit resolution.

Multi-Functional Usage: Can function as an oscilloscope, signal
generator, spectrum analyzer, and more.

Compact and Portable Design: Ideal for desktop laboratory
environments.

Open-Source Coding and Design: Both hardware and software are
fully open-source, enabling complete customization.

Ethernet and USB Connectivity: Facilitates remote access and
seamless data transfer.

Perfect for Education and Research: Excellent for electronics
learning, prototyping, and research projects.

With its open-source capabilities, the STEMIab 125-14 empowers
users with unmatched flexibility and innovation. It is an essential
tool for professionals and enthusiasts in the fields of electronics and
engineering.
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KABLOSUZ HABERLESME | WIRELESS COMMUNICATION
FS RAYTAC

AN70020-P

Raytac AN7002Q, Nordic nRF7002 yardimci ¢6zimine

dayali olarak tasarlanmis diisuk gticli bir WiFi 6 moduladuar

cift bantli (2,4 GHz) ve 5 GHz bant ¢alismasini destekler.
AN7002Q serisi SoC (System on Chip) modiiller mikroiglemci
veya mikrodenetleyici ana bilgisayarina dustk glgli Wi-Fi 6
dzellikleri ekleyen bir kablosuz modiildiir. AN7002Q, istasyon
ve Wi-Fi Direct calisma modlarinin yani sira Yazilim Etkin Erigim
Noktasi (Soft AP) (yalnizca Wi-Fi 4 ¢alismasi) ve es zamanli
istasyon + soft AP/Wi-Fi Direct/istasyon modlarini destekler.

Ozellikler

* Nordic nRF7002 WiFi C6zimi

» WiFi 6 Destegi

+ 86 Mbps (MCS7) PHY veri hizi

* Cift Bant 2.4 GHz ve 5 GHz

+» 802.11a/b/g/n/ac/ax standartlarina uyumlu
» Hedef Uyanma Sresi (TWT) destegi

« Wi-Fi 6 istasyonu (STA) destegi

20 MHz kanal bant genisligi

Uygulama Alanlari

* Tasinabilir Cihazlar

» Ev Otomasyonu

* loT Cihazlari

* Saglik ve Fitness Cihazlari

ANTO020-P

The Raytac AN7002Q is a low-power WiFi 6 module designed
based on the Nordic NRF7002 utility solution and supports
dualband (2.4 GHz) and 5 GHz band operation.

AN7002Q series SoC (System on Chip) modules are wireless
modules that add low-power Wi-Fi 6 features to a microprocessor
or microcontroller host computer. The AN7002Q supports Station
and Wi-Fi Direct operating modes, as well as Software-Enabled
Access Point (Soft AP) (Wi-Fi 4 operation only) and simultaneous
station + soft AP/Wi-Fi Direct/station modes.

Features

» Nordic nRF7002 WiFi Solution

» WiFi 6 Support

* 86 Mbps (MCS7) PHY data rate

* Dual Band 2.4GHz, and 5 GHz

» Compatible with 802.11a/b/g/n/ac/ax standards
* Target Wake-up Time (TWT) support

* Wi-Fi 6 Station (STA) support

* 20 MHz channel bandwidth

Areas of Application

* Mobile Devices

*« Home Automation

« loT Devices

» Health and Fitness Devices

www.ozdisan.com | Online Shopping &
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IlISI’lAYI DISPLAY

LIGHT-BO, musterilerine ylUksek kaliteli ve disik maliyetli
cozumler sunarak rekabet gliclerini artirmalarina yardimci
olmaktadir. Guncel otomatik tretim makineleri ve test
ekipmanlari, profesyonel ekipleri, istikrarli kalite, makul
fiyatlar, mikemmel satis 6ncesi ve sonrasi hizmetleri ile satis
agi diinya ¢apina yayilmistir.

Ozellestiriimis Cok Renkli 5 Tuslu Kapasitif Dokunmatik 7
Segment LED Ekran Moduilu

Uriin Ozellikleri:

* Dis Boyutlar: 105*50mm

* Polarite: Ortak Katot

* Pin TarG: THT

* LED Rengi: Gok Renkli (Beyaz, Mavi, Kirmizi, Amber)
* Dokunmatik Tus Sayisi: 5

* Ylksek 1sik yogunlugu ve guvenilirlik
» Dlsuk akim tiketimi ve dusuk maliyet
* Kolay montaj, kolay kullanim

« Kararl performans

» Uzun émir

¢ |C uyumlu

* RoHS/Reach uyumlu

Ev aletleri ve kontrol panelleri igin yaygin kullanim
Ekran boyutlar, LED renkleri, simgeler, dokunmatik tus sayisi
musterilerin gereksinimlerine gore 6zellestirilebilir.

./Jl

»

llghtEi |

LIGHTBO, has been commited to provide high quality and low cost
solutions to customers to help customers enhance competitiveness.
With up-to-date automatic production machine and test equipment,
professional teams, Stable quality , reasonable prices, excellent pre-
sale and after-sale service, sales network has been spreaded to all
over the world .

Customized Multicolour 5-Key Capacitive Touch 7 Segment LED
Display Module.

Features:

* Outer Dimensions: 105*50mm

* Polarity: Common Cathode

* Pin Type: THT

» LED Color: Multicolour (White,Blue, Red, Amber)
» Touch Key Quantity: 5

* High luminous intensity and reliability
 Low current operation and low cost

» Easy assembly ,easy operation

« Stable performance

* Long lifetime

* |IC compatible

* RoHS/Reach compliance

Widely used for home applianes and instrument panels .
Display sizes, led color, icons, touch key quantity can be customized
according to customers requirements .
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winbond

WINBOND SERIAL NOR _
FLASH: GUVENILIR VE YORSEK
PERFORMANSLI DEPOLAMA
cozimi

Winbond Serial NOR Flash Uriin ailesi, gomiili sistemler ve
uygulamalar igin optimize edilmis, yiksek performansl ve
glvenilir bir depolama ¢éziimudur. Dustik glic tiketimi, hizl
veri erisimi ve genis Urun yelpazesi ile endistri standartlarini
kargilayan ¢oztumler sunar.

Ozellikler:
Genis Kapasite Secenekleri:
512 Kbit’ten 512 Mbit’e kadar kapasiteler sunar.

Hizli Veri iletimi:
Quad-SPI arayizu ile yuksek hizli veri transferi saglar.

Diisiik Giic Tiiketimi:
Enerji tasarrufu saglayarak
batarya 6mruini uzatir.

Giivenilirlik:

100.000 program/silme
doéngusii ve 20 yila kadar
veri saklama kapasitesi.

Genis Calisma Sicakligi
Araligr:

-40°C ile +125°C arasinda
caligabilir.

Esnek Tasarim
Uyumlulugu:

Cesitli gomulu sistemler igin
tasarim kolayligi saglar.

Winbond Serial NOR Flash urinleri, 6zellikle loT, tiketici
elektronigi, endustriyel otomasyon ve otomotiv uygulamalari
gibi ¢esitli alanlarda yiiksek performans ve glivenilirlik arayan
kullanicilar icin ideal bir ¢ozimddr.

www.ozdisan.com | Online Shopping &

winbond i
sgrifla=f Memories

WINBOND SERIAL NOR FLASH: RELIABLE
AND HIGH-PERFORMANCE STORAGE
SOLUTION

The Winbond Serial NOR Flash family provides a high-
performance and reliable storage solution optimized for
embedded systems and applications. With low power
consumption, fast data access, and a comprehensive
product range, it meets industry standards and diverse
requirements.

Features:
Wide Capacity Range:
Available in capacities from 512 Kbit to 512 Mbit.

Fast Data Transmission:
Supports high-speed data transfer with Quad-SPI interface.

Low Power Consumption:
Enhances battery life through energy efficiency.

Reliability:

100,000 program/erase
cycles and up to 20 years
of data retention.

Wide Operating
Temperature Range:
Operates between -40°C
and +125°C.

Flexible Design
Compatibility:
Simplifies integration
for various embedded
systems.

Winbond Serial NOR
Flash products are ideal for applications such as
loT, consumer electronics, industrial automation,
and automotive systems, delivering exceptional
performance and reliability.
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KAPASITOR | CAPACITOR
Panasonic

EEE-FTR4TIXAP LEE-FTAGTTRAP

Panasonic firmasinin pasif bilesenlerinin dnemli
pargalarindan olan elektrolitik kapasitorler yliksek
guvenilirlik, kompakt tasarim avantajlarini kullanicilarina
sunmaktadir. Otomotiv, endistriyel, telekomiinikasyon
ve tiketici elektronigi uygulamalari igin Gistin
performans, uzun 6mur ve gevre dostu ozellikleri ile 6n
plana ¢gikmaktadir.

Electrolytic capacitors, one of the important components of Panasonic’s
passive component family, offer their users the advantages of high
reliability and compact design. They stand out with their superior
performance, long lifespan, and environmentally friendly features for
automotive, industrial, telecommunications, and consumer electronics
applications.

&R
« Kapasitor Tipi Aliminyum Elektrolitik = « Capacitor Type Aluminum Electrolytic

« Kapasitans 470uF

« Gerilim Degeri 10VDC

« Polarizasyon Kutuplu

- Govde Boyutu 6.3x7.7mm

» Montaj Tipi Ylizey (SMT)

+ Dalgalanma Akimi 600mA

+ESR @ Frekans 160m Ohms @ 100kHz

« Kullanim Omrii @ Sicaklik 2000 Hrs @ 105°C
- Uygulamalar Otomotiv (AEC-Q200)

- Calisma Sicakligi -55°C ~ +155°C

« Capacitance 470uF

« Voltage Rating 10VDC

« Polarization Polar

* Body Size 6.3x7.7mm

* Mounting Type Surface (SMT)

« Ripple Current 600mA

* ESR @ Frequency 160m Ohms @ 100kHz
« Lifetime @ Temperature 2000 Hrs @ 105°C
* Applications Automotive (AEC-Q200)
 Operation Temperature -55°C ~ +155°C

ECW-F62J105K

- Kapasitor Tipi Metalize PP Film Kapasitor
- Kapasitans 1uF

- Voltaj (DC) 630VDC

- Kasa Tipi Radyal

» Govde Boyutu (LxHXT) 31.5x18x9.5mm

» Montaj Tipi THT

- Dz Bacak Yapil

+ Uygulamalar Otomotiv (AEC-Q200)

- Calisma Sicakligi -40°C~+110°C

LOW-F62J100K

« Capacitor Type Metalized PP Film Capacitor
« Capacitance 1uF

« Voltage (DC) 630VDC

« Case Type Radial

* Body Size (LxHXT) 31.5x18x9.5mm

» Mounting Type Dip (THT)

« Lead Form Straight

« Applications Automotive (AEC-Q200)

» Operating Temperature -40°C~+110°C
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ETQ-P3MIS0KVN

- indiiktér Tipi Tel Sargili

- indiiktans 15uH

« Akim Degeri 3A

+ Akim - Doygunluk (Isat) 5.1A

- DC Direnci (DCR) 99.2m Ohms

- Govde Boyutu (LxWxH) 6x6.4x3mm
» Montaj Tipi Yiizey (SMT)

+ Uygulama Otomotiv (AEC-Q200)

« Koruyucu Koruyuculu

- Calisma Sicakhgi -55°C ~ +155°C

INDUKTORLER [ FIXED INDUCTORS
Panasonic

INDUSTRY

ET0-P3MTS0KVN

« Inductor Type Wire wrapped

* Inductance 15uH

* Current Rating 3A

« Current - Saturation (Isat) 5.1A

» DC Resistance (DCR) 99.2m Ohms

« Body Size (LxWxH) 6x6.4x3mm

» Mounting Type Surface (SMT)

* Applications Automotive (AEC-Q200)

« Shielding Protective

» Operation Temperature -55°C ~ +155°C

SMT-SMD CIP DIRENGLER / SHT - SHD AND CHIP RESISTORS

ERJ SERISI HASSAS

+ Hassas Thick Film Teknolojisi

- Gug 1/10W

- Tolerans £1%

- Kasa/Kilif 0402 (1005 Metrik)

» Montaj Tipi Yiizey (SMT)

+ Uygulamalar Otomotiv (AEC-Q200)
- Sicaklik Katsayisi £100PPM/°C

DIRENGLER ERJ-IRKFTod3

» Composition Precision Thick Film

« Power 1/10W

« Tolerance +1%

» Package / Case 0402 (1005 Metric)

* Mounting Type Surface (SMT)

« Applications Automotive (AEC-Q200)
» Temperature Coefficient +100PPM/°C
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KRISTALLER / CRYSTALS
RALTROI

RAMI Confidentia

Raltron firmasi; kristaller, osilatorler ve rezonatorler alaninda
uzmanlasmis bir elektronik bilesen Ureticisidir. Sirketin
Urunleri, farkl frekans araliklarinda yiiksek hassasiyet ve
stabilite sunarak telekominikasyon, loT, tibbi cihazlar ve
otomotiv gibi gesitli sektdrlerde kullanilir. Raltron’un osilatér
Urdnleri arasinda, sicaklik degisimlerine karsi kararlihik
saglayan TCXO (sicaklik dengelemeli kristal osilator), voltaj
kontrolli VCXO ve yiiksek stabilite sunan OCXO modelleri yer
alir. Kompakt yapiya sahip rezonatorleri ise tuketici elektronigi
gibi alanlarda maliyet avantajiyla 6ne ¢ikar. Raltron, modern
teknolojilerin gereksinimlerine uygun yenilikgi ¢éztimler
sunmaktadir.

R26-32.768-12.5-EXT

Raltron is a manufacturer of electronic components specializing in
crystals, oscillators and resonators. The company’s products that
offer high sensitivity and stability in different frequencies are used in
various industries including telecommunications, loT, medical
devices and automotive. Raltron’s oscillator products include TCXO
(temperature balanced crystal oscillator) that offers high stability
against temperature changes, voltage-controlled VCXO, and OCXO
that offer high stability. Resonators with a compact structure stand
out with cost advantages in areas such as consumer electronics.
Raltron offers innovative solutions that meet the requirements of
modern technologies.

Z

| Ozellikler - Features

Frekans Frequency 32.768kHz
Frekans Toleransi Frequency Tolerance +20PPM
Kapasitans Capacitance 12.5pF
Kilif/Kase Package / Case Silindirik-Radyal
Montaj Tipi Mounting Type THT
Calisma Sicakligi Operating Temperature -40°C~+85°C
Esdeger Seri Direng (ESR) Equivalent Series Resistance (ESR) 40K Ohms
AS-21.120-16-F-SMD-TR
| Ozellikler - Features
Frekans Frequency 27.12MHz
Frekans Toleransi Frequency Tolerance +30PPM
Kapasitans Capacitance 16pF
Kilif/Kase Package / Case HC-49S
Montaj Tipi Mounting Type SMT
Calisma Sicakligi Operating Temperature -20°C~+70°C
Esdeger Seri Direng (ESR) Equivalent Series Resistance (ESR) 40 Ohms
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KRISTALLER / CRYSTALS
RALTROI

SMR-8.000-B

RAMI Confidentia

| Ozellikler - Features
Frekans Frequency 8MHz
Frekans Toleransi Frequency Tolerance +0.5%
Kapasitans Capacitance 33pF
Kilif/Kase Package / Case 3-SMD
Montaj Tipi Mounting Type SMT
Calisma Sicakligi Operating Temperature -25°C~+85°C
Esdeger Seri Direnc (ESR) Equivalent Series Resistance (ESR) 30 0hms

COM1305-25.000-EXT-T-TR

Ozellikler - Features
Frekans Frequency 25MHz
Frekans Toleransi Frequency Stability +50PPM
Kapasitans Capacitance 15pF
Kilif/Kase Package / Case 4-SMD
Montaj Tipi Mounting Type SMT
Calisma Sicakligi Operating Temperature -40°C~+85°C
Besleme Voltaji Supply Voltage 3.3V
Cikis Output CMOS
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MIKRODENETLEYICI | MICROCONTROLLER (MCU)
nuvoTon

NSC741K5T

NSC74 serisi, ARM® Cortex-MO0 32-bit
mikrodenetleyici cekirdegi kullanan gugli bir
ses denetleyici yongasidir. NSC74 serisi, 6 KB
boot loader ve 12 KB SRAM ile 256KB ~ 1.536
KB Flash bellegi barindirir. NSC74, ADC, Timer,
Cevresel Dogrudan Bellek Erisimi (PDMA), IR
tastyici, Brown-Out Dedektorii (BOD), Diisiik
Voltaj Sifirlama (LVR) ve SPI, UART, Adreslenebilir LED,
12C, IR, DPWM cikisi ve CapTouch tuslariyla paylagsmak
icin 30’a kadar GPIO dahil olmak tizere gevresel aygitlar

NSCT4IKOT

NSC74 series are powerful sound controller
chip by using ARM® Cortex-MO0 32-bit
microcontroller core. NSC74 series embed
256KB ~ 1,536 KB of non-volatile Flash memory
with 6 KB boot loader, and 12 KB of SRAM.
NSC74 provide peripheral devices including
ADC, Timers, Peripheral Direct Memory Access
(PDMA), IR carrier, Brown-Out Detector (BOD), Low
Voltage Reset (LVR), and up to 30 GPIO to share with

SPI, UART, Addressable LED, 12C, IR, DPWM output, and

saglar. CapTouch keys.
y 'DURATION (s) : AUDIO OUTPUT

PART NO PACKAGE | EF (KB) ) DD (V) GPIO | CAPTOUCH (cH) | ADC (CH) Mic T MCU IF
NSC74256T LaFPas8 256 128 1.8-5.5 30 12 s v DPWM 5Pl - 12C - UART - Addr, LED
NSC74512T LQFPas s12 286 18-55 30 12 B v DPWM SPI - 12C - UART - Addr. LED
NSC741KO0T LaFPas 1024 602 18-5.5 30 12 5 v DPWM SPI - 12C - UART - Addr. LED
NSC741KST LaFPa8 1536 919 1.8-5.5 30 12 5 v DPWM SPI - 12€ - UART - Addr. LED
nNSC742562 QFN32 256 128 1.8-55 13 s - v DPWM SPI - 12C - UART
NSC74512Z QFN32 512 286 1.8-5.5 19 5 - v DPWM SPI - 12C - UART
NSC741K0Z QFN32 1024 602 18-55 19 5 - v DPWM SPI-12C - UART
NSC741K5Z QFN32 1536 s19 1.8-55 19 s - v DPWM SPI-12C - UART

NM18002

NM18002 serisi bir mikrodenetleyici ve
H-kopru surtclsuddr. Yiksek taraf P-kanali
ve dustik taraf N-kanali giic MOSFET lerini
siirmek igin 8-bit yiuksek performansli 1T 8051
mikrodenetleyiciye ve monolitik bir H-koprisu
gegcit strtcusiine sahiptir. Tek fazl BDC veya
28 V’a kadar galisan BLDC motor siricl
uygulamalari igin tasarlanmistir.

,‘,__§ =& gi_a.
EHEIRHHRARAH A HOHE
£E§§5§ :Igsisgagﬁ

NM16002

The NM18002 series is a microcontroller and
H-bridge driver in one. It has an 8-bit high-
performance 1T 8051 microcontroller and a
monolithic H-bridge gate driver for driving high-
side P-channel and low-side N-channel power
MOSFETs. It is designed for single-phase BDC
or BLDC motor driver applications which operate
upto28 V.

MS51FB9 +

AE
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MIKRODENETLEYICI | MICROCONTROLLER (MCU)

I3 TEXAS
INSTRUMENTS

MSPMOC1103

Genis bir uygulama yelpazesi igin disiik gl tiketimi,

yliksek performans ve genis gevresel 6zellikler sunan bir
mikrodenetleyicidir. 8 pin ve 20 pinli islemcileri, 32-bit Arm
Cortex-M0+ mimarisinde rakiplerinden daha uygun fiyatl
islemciler tretmektedir. T’'nin MSPMO ailesine ait olan bu
cihaz, gémuli uygulamalar igin ideal bir ¢zim sunar. 32-bit
Arm Cortex-M0+ islemcisi, esnek bellek yapilandirmalari ve
entegre cevresel birimleri ile dikkat geker. Yiiksek hassasiyetli
zamanlama, enerji verimliligi ve genis sicaklik araligi destegi
gibi 6zellikleri sayesinde zorlu endistriyel uygulamalar icin de
uygundur.

Ozellikler

* Yiksek verimli 32-bit Arm Cortex-M0+ iglemci

* 32 MHz maksimum islemci hizi

* 32 KB Flash + 4 KB SRAM

* Gesitli cevresel birimler: ADC, UART, I12C, SPI

* Gelismis gui¢ yonetimi: Ultra dlistik glic modlari
* 16 kanalli, 12-bit ADC

* 5V toleransli I/O pinleri

* Genis sicaklik araligi: -40°C ila +105°C

» Calisma voltaji: 1.62V - 3.6V

Uygulama Alanlari

* Akill Sensorler

* Taginabilir Cihazlar

* Endustriyel Otomasyon

» Ev Otomasyonu

* loT Cihazlari

* Saglik ve Fitness Cihazlari
« Enerji Olgiimii ve izleme

www.ozdisan.com | Online Shopping &

M3PMOCTIOS

Itis a microcontroller that offers low power consumption,
high performance and several environmental features for a
wide range of applications. Its 8-pin and 20-pin processors
are more affordable than their competitors with 32-bit Arm
Cortex-MO0+ architecture. A member of TI's MSPMO family,
this device offers an ideal solution for embedded
applications. It stands out with its 32-bit Arm Cortex-M0+
processor, flexible memory configurations and integrated
peripheral units. With features such as high precision timing,
energy efficiency and wide temperature range, it is also
suitable for demanding industrial applications.

Features

» High-efficiency 32-bit Arm Cortex-MO+ processor

* 32 MHz maximum processor speed

* 32 KB Flash + 4 KB SRAM

« Various peripheral units: ADC, UART, 12C, SPI

» Advanced power management: Ultra-low power modes
* 16-channel, 12-bit ADC

« 1/0 pins with 5V tolerance

» Wide temperature range: -40 to +105

* Operating voltage: 1.62V - 3.6V

Areas of Application

* Smart Sensors

» Mobile Devices

« Industrial Automation

* Home Automation

« loT Devices

« Health and Fitness Devices

» Energy Measurement and Monitoring
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MODL / MODULE

)
%} '(4 WeEn

WeEn Semiconductors

WMSC004H12B2P WHSCO04R1252P

WMSC004H12B2P, WeEn Semiconductors tarafindan The WMSC004H12B2P is an N-Channel Silicon Carbide (SiC)
uretilen bir N-Channel Silicon Carbide (SiC) MOSFET MOSFET Module manufactured by WeEn Semiconductors.
Moduludir. Bu moddl, half bridge topolojisinde sunulmus Available in half-bridge topology, this module includes a 1200V
olup, 1200V Gen2 SiC MOSFET ve dahili bir NTC sicaklik Gen2 SiC MOSFET and a built-in NTC temperature sensor. Low
sensori igerir. Disik RDSON ve dustik Qg degerleri; RDSON and Qg values reduce switching losses and make it
anahtarlama kayiplarini azaltir ve daha yiiksek anahtarlama easier to work at higher switching frequencies.
frekanslarinda ¢alismayi kolaylastirir.

Features
Ozellikler « Half-bridge topology

* Press-fit-pin configuration

* Yarim kopri topolojisi
» Low RDSon-Tj coefficient

* Press-fit pin konfiglirasyonu =
« Diisiik RDSon-Tj katsayisi * Low switching losses

- Diisiik anahtarlama kayiplari * Low Qg and Crss
- Diisiik Qg ve Crss * Minimized circuit impedance

« Minimize edilmis devre empedansi « Improved chip synchronization performance

* Gelistirilmis ¢ip senkronizasyon performansi L
Areas of Application

* Inverters
Uygulama Alanlan « AC-DC Converters
« Eviriciler . + DC-DC Converters
+ AC-DC Déniistiiriiciiler 2 « Active PFC

» DC-DC Donustariciler
* Aktif PFC
 Motor Siricdlleri

* Engine Drivers

Sembol (Symbol) Parametre (Parameters) | Kosullar (Conditions) Degerler Birim

Kesin maksimum deger (Absolute maximum rating)

Vs Drain -Source Gerilimi Ti= 25°C 1200 \")
(Drain -Source Voltage)

I, Drain Akimi (Drain Current) V,,=18V; T, =25°C 227 A

P, Toplam Gii¢ Dagilimi T,=25°C 272 w
(Total Power Dissipation)

LT Calisma Jonksiyon Sicakligi -40t0150 |°C

(Operating Junction Temperature)
Rns(on) Drain - Source iletim Durumundaki Direnci V=15V 1, =250 A; Ti = 4 mQ
(On-State Resistance) 25°C
Qg Toplam Gate Yiikii 1,=250A;V_ =800V;V = | 945 nC
(Total Gate Charge) oVv/18V; Tj =25°C
Q,, Gate - Drain Yiikii (Charge) 191 nC

28 Component | MART MARCH'25 @ Online Shopping | www.ozdisan.com



MODAL / MODULE
40

=S|~

WG73N120MFP1

WG75N120MFP1, TO-247-Plus paketinde anti-paralel diyot
ile birlikte gelistirilmis Trench Field-stop IGBT’dir. Son derece
disiik Vce(sat) ile mikemmel anahtarlama performansi
saglar.

Ozellikler

» Maksimum jonksiyon sicakligi 175 °C

* Dlzgulin ve optimize edilmis anahtarlama

* Kolay paralel ¢alisma icin pozitif sicaklik katsayisi
» Cok yumusak, hizli toparlanan anti-paralel diyot

» EMl iyilestiriimis tasarim

WeEn

WeEn Semiconductors

WOTONTZONFPT

The WG75N120MFP1 is a Trench Field-Stop IGBT
developed in conjunction with an anti-parallel diode in a
TO-247-Plus package. It offers excellent switching
performance with extremely low Vce(sat).

Features

» Maximum junction temperature: 175°C

» Smooth and optimized switching

« Positive temperature coefficient for easy
parallel operation

« Very soft, fast-recovering anti-parallel diode

« EMI-improved design

Uygulama Alanlari i - Areas of Application
* Motor KontrolU et l § « Motor Control
*PFC dgee sy oN -PFC
- UPS sSvoplicoithe
Ayl lo s ues
. Rezona[lt Ceuviriciler > "ot I". e l{. e * Resonant Converters
* Orta - Ylksek Frekans Anahtarlama l 11 e * Medium - High Frequency
Uygulamalari g Switching Applications
Sembol (Symbol) Parametre (Parameters) Kosullar (Conditions) Degerler Birim
Collector - Emitter Gerilimi . o
Vee (Collector - Emitter Voltage) U=z Rasy L
I DC Collector Current, T, . T =100°C 75 A
P.. Giic Dagilimi (Power Dissipation) T.=25°C 1154 w
T Mak§|mum Jonl_(5|yon Sicakligi -40to0 150 °c
s (Maximum Junction Temperature)
Collector — Emitter Doyum Gerilimi _ o g
Veeeay (Collector-Emitter Saturation Voltage) U= LU= T I =id 1 L) L
q, Gate Yiikii (Gate Charge) Ve, =860V; 1= 75.2; Leallopal s 208 nC
Gate — Emitter Threshold Gerilimi
Vee (Gate-Emitter Threshold Voltage) lo=0-5mA; Vo, =V, 2 L
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MODL / MODULE
HOPERF
RFMGSLCW RFHBBLC

RFM68, disiik gug tiketimi ve uzun menzil sunan, guvenilir The RFM68 is a reliable RF (Radio Frequency) transmitter module
bir RF (Radyo Frekansi) iletici modulidur. Genis bir frekans that offers low power consumption and long-range communication.
araligina sahip olan bu modul, kablosuz iletisim uygulamalar With a wide frequency range, this module is an ideal solution for
icin ideal bir ¢c6zimddir. wireless communication applications.

Ozellikler: Features:

Frekans Araligi: 150 MHz ile 960 MHz arasinda Frequency Range: Operates between 150 MHz and
calisir. 960 MHz.

Yiiksek Cikis Giicii: +22 dBm’ye kadar, giilii sinyal High Output Power: Provides strong signal

iletimi saglar. transmission up to +22 dBm.

Modiilasyon: LORA/GFSK/FSK Modulation: LORA/GFSK/FSK

Diisiik Giig Tiiketimi: Pil ile galisan uygulamalar igin Low Power Consumption: Suitable for battery-
uygundur. powered applications.

Veri Hizi: LORA modunda: 1.76 kbps ile 62.5 kbps arasinda Data Rate: In LORA mode, data transmission can range from 1.76
veri iletimi yapilabilir. FSK modunda: 0.6 kbps ile 300 kbps to 62.5 kbps, and in FSK mode, it can range from 0.6
kbps arasinda veri iletimi yapilabilir. T kbps to 300 kbps.

Genis Galisma Gerilimi: 1.8V ile 3.7V arasinda Wide Operating Voltage Range: Can operate between 1.8V
calisabilir. and 3.7V.

() seeed
LORA-E5 LORAWAN MODULE LORA-E5 LORAWAN MODULE -1y

(lllRA + Ml:“) The LoRa-E5 Wireless Module is a high-performance solution
LoRa-E5 Kablosuz Modiil, uzun mesafeli iletisim, diisiik giic offering long-range communication, low power consumption, and
tlketimi ve yiksek performans sunan bir modildir. LoRaWAN® seamless integration. Compatible with the LoORaWAN® protocol, it is
protokolii ile uyumlu olan bu modiil, IoT (Nesnelerin interneti) an ideal choice for loT (Internet of Things) applications.

uygulamalari i¢in ideal bir g6zimddir.

. Features:

Ozellikler: Advanced Chipset: Powered by the STM32WLE5JC
Gelismis Gipset: STM32WLES5JC cipi ile ; chip.

donatilmistir. Long-Range Communication: Enables effective

Uzun Mesafeli "eti§im: LoRa teknolojisi communication up to 10 km with LoRa technology.
sayesinde 10 km’ye kadar etkili iletisim saglar. . Low Power Consumption: Optimized for energy
Diisiik Gii¢ Tiiketimi: Enerji tasarrufu saglayarak e
pil 6mrlna uzatir.

Kiigiik Boyut: 12x12 mm 6lgUleriyle kompakt bir tasarim sunar.
Esnek Protokol Destegi: LoRaWAN®

1.0.2 protokoliiyle uyumlu ve AT komutlariyla
programlanabilir.

Genis Frekans Araligi: 868 MHz ve 915 MHz frekans
bantlarini destekler.

efficiency to extend battery life.
Compact Design: Offers a small footprint with
dimensions of 12x12 mm.
Flexible Protocol Support: Compatible with LoRaWAN® 1.0.2
and programmable via AT commands.
Wide Frequency Range: Supports 868 MHz and 915 MHz
frequency bands.

30 Component | MART MARCH'25 @ Online Shopping | www.ozdisan.com



RF MODUL | RF MODULE

ZEATRE
Ai-Thinker

BUO4

BUO04, Shenzhen Anxinke Technology Co, Ltd. tarafindan
Decawave’in DW 3000 serisi giplerine dayall olarak
tasarlanmis ¢ift antenli bir ultra genis bant (UWB) moddlid(ir.
BUO4, DW3000+STM32F103 MCU’yu entegre eder ve ift
yerlesik antenleri veya cift IPEX harici antenleri destekler.
BUO4, 10 cm’ye kadar konumlandirma dogrulugu ile iki yonli
menzil, TDOA veya PDOA konumlandirma sistemlerinde
kullanilabilir ve 6,8 Mbps’ye kadar veri hizini destekler. Hassas
konumlandirma, kdmur madenlerinde yeralti konumlandirma,
hastane personeli konumlandirma, depo konumlandirma,
cesitli ic mekan konumlandirma ve dider alanlarda yaygin
olarak kullanilabilir.

Ozellikler

* Entegre STM32F103 MCU

» Konumlandirma hassasiyeti 10 cm

* Merkez frekans CH5 (6489.5MHz), CH9 (7987.2MHz)

* Besleme voltajini 2,5 V ila 3,6 V arasinda destekler

« Cift anten kanali destegi

* Calisma sicakhgi -400~ 851

* Yerlesik anten destegi, IPEX harici anten ile uyumlu

« [letisim menzilini genisletmek icin RTLS altyapisini kullanma

* Veri hiz1 850 K bps, 6,8 Mbps'’yi destekler

« iki yonlii menzil ve T DOA ve PDOA konumlandirma
cozimlerini destekler

* Hassas konumlandirma ve veri iletimi saglayin

* SPI arayiziinu destekler

* 20 yapilandirilabilir GPIO

* |EEE 802.15.4-2015 UWB standardi ile uyumlu

 IEEE802.15.4z ile uyumlu (BPRF modu)

D

Front
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ted

UWB MODULE SRRC

BU04

BUO04 is a dual-antenna ultra-wideband (UWB) module designed
by Shenzhen Anxinke Technology Co., Ltd. based on Decawave’s
DW 3000 series chips . BU04 integrates DW3000+STM32F103
MCU and supports dual onboard antennas or dual IPEX external
antennas. BUO4 can be used in two-way ranging , TDOA or PDOA
positioning systems, with a positioning accuracy of up to 10 cm

and supports a data rate of up to 6.8 Mbps. It can be widely used in
precise positioning, underground positioning in coal mines, hospital
personnel positioning, warehouse positioning, various indoor
positioning and other fields.

Specifications

* Integrated STM32F103 MCU

« Positioning accuracy 10 cm

* Center frequency CH5 (6489.5MHz), CH9 (7987.2MHz)

« Supports supply voltage from 2.5V to 3.6 V

 Support dual antenna channels

» Operating temperature -400~ 850

» Support onboard antenna, compatible with IPEX external antenna

« Using RTLS infrastructure to extend communication range

« Data rate supports 850 K bps, 6.8 Mbps

» Supports two-way ranging and T DOA and PDOA
positioning solutions

« Provide precise positioning and data transmission

 Support SPI interface

« 20 configurable GPIOs

* Compliant with IEEE 802.15.4-2015 UWB standard

» Compliant with IEEE802.15.4z (BPRF mode)

Back
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SENSOR / SENSOR
<& MaxBotix

MB7854

Teknolojinin gelismesiyle birlikte, endUstrilerdeki stireglerin izlenmesi
ve kontrol edilmesi giderek daha 6nemli hale geliyor. Ozellikle sivilarin
veya diger maddelerin depolanmasi ilgili olan endiistriyel alanlarda,
tank seviye sensorleri hayati dneme sahip. MB7854 kodlu Maxbotix
Ultrasonik Sensort, gevresel kosullara dayanikli tank seviye sensori
¢Ozlimlerinden biri olarak éne gikiyor. Bu sensor, 1 milimetre ¢ozindrlik
ve 16,5 metrelik maksimum mesafe kapasitesi ile genis bir uygulama
yelpazesine uyum sagliyor. Bu sensoriin belirgin 6zelliklerinden biri

de 5,5V ila 40V arasindaki genis ¢alisma voltajdir. Ayrica, ~1,2Hz
okuma hiziyla, gergek zamanli veri alimini destekler. MB7854,
kullaniciya Ug farkl ¢ikis secenegi sunar: eszamanli analog voltaj zarfi,

Olceklendirilmis analog voltaj ve RS232 veya TTL formatinda seri iletigim.

Bu, sensorin gesitli sistemlere kolayca entegre edilmesini saglar. Bu
sensor, tanklar, variller ve kutular gibi ultrasonik cihazlar igin genellikle
zor olan kaplarda kullanim igin miikkemmeldir. Bunun nedeni, bos bir
kabin neye benzeyecegi konusunda egitebilen bir 6gretme 6zelligine
sahip olmasidir (yalnizca seri iletisim kullaniliyorsa kullanilabilir). Bu,
sensorden ilk metre icinde dalgalanma gibi algilanabilen engellerin
varliginda bile sensoriin diizgiin sekilde aralik vermesine yardimci olur.
MB7854, sensor isin desenleriyle eslesecek ve glvenilir uzun menzilli
algilama bdlgeleri saglayacak sekilde fabrikada kalibre edilmistir. Buna
ek olarak MB7854, siirekli degisken kazang, gergek zamanli arka plan
otomatik kalibrasyonu, gergek zamanli dalga bicimi imza analizi ve
gurllti engelleme algoritmalariyla birlestiriimis yiksek cikish akustik gii¢
kullanimi sayesinde neredeyse griiltiisiiz mesafe okumalari sunar.

Ozellikler

* 1 mm ¢Oziinurlik

*~1,2Hz okuma hizi

* RoHS Uyumlu

 5.5-40V arasinda calisir

* GCalisma Sicakhdi -40°C ile +65°C (-40°F ila
+149°F) arasi

* DlsUk 3,3mA ortalama akim gereksinimi

» Hava Kosullarina Dayanikli (IP67), istege
bagl Kimyasallara Dayanikl F Secenegi

» Maksimum 1650 cm (649 ing)

« Sensor baglanti ucu, kolay montaj igin
standart elekrikli 3/4 in¢g PVC boru baglanti
parcalariyla eslesir (3/4 ing Ulusal Boru Disi Diiz)

* 20+ Yl kalibrasyon yetenegi

» Gergek zamanli otomatik kalibrasyon (voltaj, nem, ortam girltiisi)

« Kolay sorun giderme ve sinyal isleme igin analog zarf ¢ikisi

« Ek kararlilik filtresi ara sira anormal okumalari reddeder

« Daha iyi gliriilti toleransi ve daginikhigi engellemek igin cihaz yazilimi
filtrelemesi
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With the development of technology, it is now becoming increasingly
important to monitor and control processes in industries. Especially

in industrial areas where the storage of liquids or other substances is
required, the tank level sensors are of vital importance. The Maxbotix
Ultrasonic Sensor (product code: MB7854) stands out as a tank level
sensor solution that is resistant to environmental conditions. This
sensor adapts to a wide range of applications with a resolution of 1
millimeter and a maximum distance capacity of 16.5 meters. One

of the leading features of this sensor is its wide operating voltage
range between 5.5V and 40V. Also, with a reading speed of ~1.2Hz, it
supports real-time data reception. The MB7854 provides the user with
three different output options: simultaneous analog voltage envelope,
scaled analog voltage, and serial communication in RS232 or TTL
format. This allows the sensor to be easily integrated into various
systems. This sensor is perfect for use in containers that are often
difficult for ultrasonic devices such as tanks, barrels and cans. This is
because it has a learning feature that can be trained about “what an
empty container will look like” (available only if serial communication is
used). This helps the sensor to read the interval values correctly even
in the presence of detectable obstacles, such as fluctuations

within the first meter from the sensor. The MB7854 is factorycalibrated
to match common sensor-beam patterns and provide reliable
long-range detection zones. In addition, the MB7854 offers almost
noiseless distance readings thanks to the use of continuously variable
gain, real-time background automatic calibration, real-time waveform
signature analysis and high-output acoustic power, combined with
noise cancellation algorithms.

Features

* 1 mm resolution

* ~1.2Hz reading speed

* RoHS Compliant

« Operation Voltage Range: 5.5 to 40V

« Operating Temperature Range: -40°C to +65°C (-40°F to

+149°F)

« Low 3.3mA average current requirement

» Weather Resistant (IP67), Optionally “Chemical Resistant” F
Option

* Maximum 1650 cm (649 inches)

« The sensor connection end matches with standard electrical
3/4” PVC pipe connection for easy installation (3/4” National Pipe Thread,
Straight)

20+ Years calibration ability

« Real-time automatic calibration (voltage, humidity,
ambient noise)

« Analog envelope output for easy troubleshooting and
signal processing

« Additional stability filter rejects occasional abnormal readings

« Firmware filtering for better noise tolerance and to
prevent clutter
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LY
WINSTAR

WAA0213A2BNAGNXXX000

Uzun pil omriiyle siirdiiriilebilir bir ¢6ziim!

Ekran ¢oziumlerinde ilk akla gelen kokli firma olan Winstar
urlin yelpazesine e-paper urinlerini eklemistir.

Akilli ev ekranlar ve diger loT uygulamalarinda, akill saatler,
saglik cihazlari gibi giyilebilir cihazlarda veya market vb.
magazalarda etiket gibi raf 6nlerinde kullanim amaci ile diisiik
gug tlketimi sayesinde uzun pil kullanim suresi igin tercih
edilebilir.

Backlight’t olmadigi igin daha ince bir yapiya sahiptir. Bu
sebeple ufak tasarimlarda rahatlikla kullanilabilir. 180° gibi
genis gorus acisi ile giin 1sinda bile her agidan okunma 6zelligi
vardir.

Ozellikler:

* Tur: Grafik

* Yapi: E-Paper

* Boyut: 2.13”

+ Dis Olgiiler: 29.20mm x 59.20mm x 1.00mm (max.)
* Aktif Alan: 27.70mm x 48.55mm

« Pixel Boyutu: 0.19mm x 0.19mm

* Cozinurlik: 250 x 122

« Kontrol Entegresi: SSD1680

» Haberlesme Arayuizi: 12C, SPI

* Galisma Gerilimi: 3V (TYP)

 Calisma Sicaklik Araligi: 0°C +40°C

* Renk Secgenekleri: Beyaz, Siyah, Kirmizi

‘ ENERGY EFFICIENT & LOW POWER CONSUMPTION: 1
EXPLORE WINSTRR'S FULL RANGE OF E-PRPER DISPLAYS!

- Sports Bras for Women
~mlticalor
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WAADZI3A2BNAGNXXXOOD

A sustainable solution with long battery life!

It can be used in smart home displays and other loT applications,
wearable devices such as smart watches and health devices, or
on shelf fronts such as labels in markets, etc. It can be preferred
for long battery life thanks to its low power consumption.
Winstar, the first well-established company that comes to mind
in display solutions, has added e-paper products to its product
range.

It has a thinner structure because it has no backlight. For this
reason, it can be easily used in small designs. With a wide viewing
angle of 180°, it can be read from any angle even in sunlight.

Features:

* Type: Graphic

« Structure: E-Paper
* Size: 2.13”

* Module Dimension: 29.20mm x 59.20mm x 1.00mm (max.)
* Active Area: 27.70mm x 48.55mm
* Pixel Size: 0.19mm x 0.19mm

* Resolution: 250 x 122

+1C: SSD1680

« Interface: 12C, SPI

* Operating Voltage: 3V (TYP)

* Operating Temprature: 0°C +40°C
* Display Colors: White, Black, Red

Hesting reom: INNovation

meoting in prograss
10:30 ~12:00

View Calendar
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Embedding Intelligence

AGILEX™ 5 SISTEM MODULU:
IW-RAINBOW-658M

Agilex™ 5 Sistem Moduili (SoM), Intel Agilex® 5 FPGA Serisi
ile gticlendirilmis olup, Intel'in FPGA yeniliklerini orta seviye
uygulamalara tasiyan bir ¢6ziim sunar. 60mm x 70mm’lik
kompakt bir form faktoriine sahip olan bu SoM, iki farkli
varyantta Intel Agilex® 5 FPGA ve SoC E-Serisi ailesini
destekler:

» Grup A: ASE 065A/052A/043A/028A/013A SoC FPGA
» Grup B: ASE 065B/052B/043B/028B/013B/008B SoC FPGA

Agilex™ 5 SoM, 656.080’e kadar mantik hicresi, HPS igin 32-
bit 4GB LPDDR4 bellek, FPGA icin gift 32-bit 4GB LPDDR4
bellek ve genisletilebilir 32GB eMMC depolama alani sunar.

Al Tensor blogu ile gelistirilmis bir DSP ile entegre edilen
Agilex™ 5, 28.1 Gbps’ye kadar ylksek hizl GTS transceiver’lar,
PCI Express* (PCle*) 4.0 x8, DisplayPort ve HDMI ¢ikisi gibi
gelismis baglanti 6zelliklerine sahiptir. Bu asimetrik uygulama
islemcisi sistemi, yliksek performans ve dusuk gug tiiketimi

gerektiren yeni nesil gézlimler igin ok yonlu bir segenek sunar.

Spesifikasyonlar:

* Agilex™ 5 E-Serisi ailesi (B32A Paketi)

« Cift Cekirdek 64-bit Arm Cortex-A76 (1.8 GHzZ'e kadar)
* Gift Cekirdek 64-bit Arm Cortex-A55 (1.5 GHz'e kadar)
* 656K’ye kadar mantik hlcresi

* HPS icin 32Bit 4GB LPDDR4

« FPGA icin Cift 32Bit 4GB LPDDR4

 Genigletilebilir 32GB eMMC

» 1Gb QSPI yapilandirma flash bellegi

* 2.5G Ethernet’e kadar destek

» 28Gbps’ye kadar 24 x Transceiver

* FPGA HSIO (48LVDS/96SE’ye kadar)

* FPGA HVIO (100°e kadar)

» Kompakt Boyut: 60mm x 70mm

« Enddstriyel sinif destek

Uygulama Alanlarr:

* Tibbi Gortintlileme

* Yayin Ekipmanlari

* RADAR Gozimleri

» Makine Gorlist ve Yapay Zeka
* Robotik

+ Kablosuz Iletisim

34 Component | MART MARCH'25

AGILEX™ o SYSTEM ON MODULE
[W-RAINBOW-GagM

The Agilex™ 5 System on Module (SoM), powered by the Intel Agilex®
5 FPGA Series, extends Intel’s FPGA innovations to midrange
applications. The SoM is built in a compact 60mm x 70mm form factor
and supports the Intel Agilex® 5 FPGA and SoC E-Series family in two
variants:

» Group A: ASE 065A/052A/043A/028A/013A SoC FPGA
* Group B: ASE 065B/052B/043B/028B/013B/008B SoC FPGA

The Agilex™ 5 SoM features Logic cells up to 656,080, 32-bit 4GB
LPDDR4 memory for HPS, dual 32-bit 4GB LPDDR4 for FPGA, and
expandable 32GB eMMC storage. Integrated with an enhanced DSP
with Al Tensor block, the Agilex™ 5 offers advanced connectivity
features such as High-speed GTS transceivers up to 28.1 Gbps

and PCI Express* (PCle*) 4.0 x 8, DisplayPort and HDMI Output.
This asymmetric application processor system makes the Agilex™ 5
SoM a versatile choice for next-generation solutions requiring high
performance and low power consumption.

Specifications

« Agilex™ 5 E- Series family with B32A Package

« Dual-core 64-bit Arm Cortex-A76 up to 1.8 GHz
* Dual-core 64-bit Arm Cortex-A55 up to 1.5 GHz
» Up to 656K Logic cells

+ 32Bit 4GB LPDDR4 for HPS

« Dual 32Bit 4GB LPDDR4 for FPGA

* 32GB eMMC (Expandable)

» 1Gb QSPI Configuration flash

* Up to 2.5G Ethernet

* 24 x transceivers up to 28Gbps

* FPGA HSIO (Up to 48LVDS/96SE)

* FPGA HVIO (Up to 100)

* Compact Form Factor: 60mm x 70mm

* Industrial-grade support

Areas of Application

« Medical Imaging

« Broadcast equipment

* Al Gateways

* RADAR Solutions

* Machine Vision and Al

* Robotics

» Wireless Communication
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LU19/ZU17/ZUM- ZYNQ™
ULTRASCALE+™ SOM: IW-
RAINBOW-G33M

Zynq UltraScale+ Sistem Moddili, ZU19/2U17/2U11 EG cihazi
ile uyumludur ve gelistirilmis isleme sistemi (PS) ve isleme
mantigi (PL) islevselligi, gelistirilmis glvenlik ve saglamlik,
olaganustu bellek ve transceiver performanslar sunar.

Bu kompakt 75mm x 110mm SoM, yuksek hizli ag (25G,

40G, ve 100G Optik), Bulut Bilisim, 4K Video Gézetimi, Derin
Sinirsel AI/ML Aglari, Otomotiv Gortintiileme Radari, Akilli Veri
Merkezleri gibi tst diizey uygulamalar icin ideal bir ¢ozimdur
ve yeni nesil gozumler igin ¢ok yonlu bir segimdir.

Sistem Moddilii, MPSoC’den gelen yiiksek hizl baglanti

cevre birimlerini destekleyen alti heterojen ARM® iglemci
cekirdegiyle FPGA ve MPSoC islevselliginin mikemmel bir
kombinasyonunu sunar. PCle, USB3.0, SATA3.1, Display port,
Gigabit Ethernet gibi yliksek hizli baglanti ¢evre birimlerini
destekler ve 64-bit 83GB PS DDR4 RAM ile ECC ve 128-bit
16GB PL DDR4 RAM sunar; 1143K mantik hiicresi ve 522K
LUT’lara kadar destekler.

Spesifikasyonlar:

» ZU19/Z2U17/ZU11 EG cihazi ile uyumlu

* Quad/Dual Arm Cortex-A53 @1.5GHz, Dual Cortex-R5
@600MHz

* Arm Mali-400MP2 GPU @677MHz

» Programlama Mantigi (PL) 1143K Mantik hiicresine kadar

* 64bit, 3GB PS DDR4 RAM (ECC destekli)

+ 128bit, 16GB PL DDR4 RAM

* 8GB eMMC Flash (128GB’a kadar)

* 16 GTY Transceivers (32.75Gbps) & 16 GTH Transceivers
(16.3Gbps)

» Kompakt Boyut: 75mm x 110mm

Uygulama Alanlar::

* Video Gozetimi

* Bulut Bilisim

+ Yapay Zeka/Makine Ogrenimi

+ 5G Kablosuz

* Yiksek Hassasiyetli Test Ekipmanlari
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L3/ ZUTHLUTT- ZYND™
ULTRASCALE+"
SOM: IW-RAINBOW-G3al

The Zynq UltraScale+ System on Module is compatible with ZU19/
ZU17/Z2U11 EG device, offering enhanced processing system (PS)
and processing logic (PL) functionality, improved security and
robustness, exceptional memory and transceiver performances.

This compact 75mm x 110mm SoM is an ideal solution for high-
end applications, including high-speed networking with 25G, 40G,
and 100G Optical, Cloud Computing, 4K Video Surveillance,
Deep Neural AI/ML Networks, Automotive Imaging Radar,
Intelligent Data Centers, making it a versatile choice for next-
generation solutions.

The System on Module has an excellent combination of FPGA
and MPSoC functionality with six heterogeneous ARM®
processor cores supporting high speed connectivity peripherals
such as PCle, USB3.0, SATA3.1, Display port, Gigabit Ethernet
through GTR high speed transceivers from MPSoC and 64-bit
8GB PS DDR4 RAM with ECC and 128-bit 16GB PL DDR4 RAM,
offering up to 1143K logic cells and 522K LUTs.

Specifications

» Compatible with ZU19/Z2U17/ZU11 EG device

* Quad/Dual Arm Cortex-A53 @1.5GHz, Dual Cortex-R5
@600MHz

* Arm Mali-400MP2 GPU @677MHz

« Programming Logic (PL) up to 1143K Logic cells & 522K LUTs
* 64bit, 8GB PS DDR4 RAM with ECC

« 128bit, 16GB PL DDR4 RAM

* 8GB eMMC Flash (Upto 128GB)

* 16 GTY Transceivers (32.75Gbps) & 16 GTH Transceivers
(16.3Gbps)

« Compact Form Factor: 75mm x 110mm

Areas of Application

« Video Surveillance

« Cloud Computing

« Artificial Intelligence/ Machine Learning
* 5G Wireless

« High Precision Test Instrument
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2025 IK GUNDEMI:

THE 2025 HR AGENDA:
TALENT, TRANSFORMATION
ANDEQUALITY

on birkac yildir hizlanan teknolojik ilerlemeler

ortaya ¢ikan Uretken yapay zekayla birlikte (Gen

Al) is hayatini sonsuza dek degistirdi. insan-

makine etkilesimini yagsamimizin her alaninda
deneyimledigimiz bir dbnemden gegerken hem endise
hem de heyecan duyuyoruz. Belki de Tom Goodwin’in de
dedigi gibi “iki cag arasindaki melez bir dénemdeyiz.” Bu
firtinali belirsiz donemde, stirdurlebilir insan kaynaklari
stratejilerinde yapay zeka yatirimlarinin daha da artmasi,
yeniden beceri kazandirma ve dijital dontistmiin
fazlalagsmasi temel konularimiz olmustur.

2024 yili, hizla yaslanan nifus ve i gliciinde yasanan

beceri bosluklari agisindan kritik bir doniim noktasi olmustur.

Ozellikle kariyerlerinin ortasinda bulunan galisanlar igin
yeniden beceri kazandirma siireclerine olan ihtiyag daha
belirgin hale gelmigtir. Yeni yilda deneyim aktarimini dogru
yapmak ve kurumsal hafizayi aktarabilmek igin kusaklar
arasinda mentoérlik uygulamalari, sirket igindeki yetenek
yonetiminde bir model olacaktir. 2030 yilinda is glictiiniin en
az %50’sini olusturmasi beklenen Z kusagina, genisletiimis
gorevler ile 6grenme firsatlari sunulmasi gerekmektedir.
Ayrica hedeflenmis beceri kazandirma projelerinin
beraberinde egitim programlari sunmak, kurumsal
verimliligimizi arttirmadaki ihtiyaglarimiza yardimci olacaktir.

Bilgi paylagiminin artiriimasiyla cgesitlilige sahip ekiplerin
yaratici gztimler sunmasi beklenen bir sonug olacaktir.
Cesitli bakis acilar her zaman yeniliklerin kapisini agar.
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INSAN KAYNAKLARI MUDURU
HUMAN RESOURCES MANAGER
CEYDA ARICAN

The technological advances that have accelerated in the last
few years, as well as the emerging productive artificial
intelligence (Gen Al), have changed the business life for
good. Human-machine interaction that is available in almost
every aspect of our life both excites and concerns us.

Maybe, “We are in a hybrid period between two eras” as

Tom Goodwin said. In this “turbulent and uncertain” period,
the further increase of Al investments in sustainable human
resources strategies, re-skill acquisition and increasing digital
transformation have been our main issues.

2024 has been a critical turning point in terms of rapidly aging
population and the skills gaps experienced in the existing
workforce. The need for skill-acquisition processes has
become more obvious, especially for employees who are

in the middle of their careers. In order to make the “transfer
of experience and corporate memory” smoothly, mentoring
practices between generations should be a model in talent
management within the company. Generation Z, which

is expected to make up at least 50% of the workforce in
2030, should be offered exciting learning opportunities with
extended tasks. In addition, providing training programs
along with targeted skillbuilding projects will help us to meet
our needs to increase our corporate efficiency.

It will be an expected result that the teams with diversity will
offer creative solutions by further increasing information
sharing. Different points of view will always open doors to
innovation.
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Bu kapsayiciligi savunan sirketler, ginimuz yeteneklerinin
sectigi sirketler haline gelecektir. Clinku yetenekli kisiler

rolleri segerken isyerindeki kapsayiciliga daha fazla 6nem
vermektedir. Farkl ve esitlik¢ci calisma kdilturlerine sahip

olarak algilanan sirketler, vasifli calisanlari gekmede rekabet
avantajina sahiptir. Tabii burada is ortamlarimizda temel
ihtiyaclardan baslayarak c¢alisan esenlik uygulamalarinin da
o6nemi kritiktir. Buradaki is-yasam dengesindeki konular, galisma
modelleri, calisanlarin ruhsal saghgina destek dnemli bir yer
tutmaktadir.

2025 yili is glictinde, kadin ig giiciniin esit katihmini saglamak
esitlik kiltirimzi besleyecegi gibi yetenek acigi giderek
artan diinyamizda yetenek havuzunu gesitlendirerek 6nemli bir
rekabet avantaji saglayacaktir. Arastirma sonuglari gosteriyor
ki gesitliligi koruyan, esitligi saglayan, kapsayici ¢alisma
kultirlerinin yeni zorluklarin tstesinden gelmesi daha kolay
olacaktir.

Calisanlarin bireysel tercihlerine ve degerlerine uyumlu
organizasyonlar yeteneklerin tercihleri agisindan bu yil daha da
6n plana gikacaktir.

Ozetlersek; 2025 yilinda sirketteki yeteneklerimizi merkezimize
aldigimiz, kariyer basamaklarini netlestirirken sadece ihtiyaclari
degil calisanlarimizin isteklerini, yeni rollerdeki potansiyellerini
fark ederek buna gore bir kariyer yonetimi gelistirmeyi
hedefliyoruz.
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Companies that advocate this inclusiveness will become the
“companies of choice” for today's talents. Because, talented
people pay more attention to inclusivity in the workplace
when choosing their roles. Companies perceived as having
diverse and egalitarian working cultures have a competitive
advantage in attracting skilled employees. At this point,
offering the employees social benefits starting from the basic
needs in the business environment plays a critical role.
Benefits for ensuring an optimal work-life balance, perfect
working models, and support for the mental health of
employees also play a major role in this regard.

Ensuring equal participation of women in the workforce in
2025 will feed our culture of equality and provide an
important competitive advantage by diversifying the talent
pool, in a world where the talent gap is increasing gradually.
The research results show that it will be easier for corporate
cultures that protect diversity, ensure equality and are
inclusive to overcome new challenges ahead.

Organizations that are compatible with the individual
preferences and values of employees will differentiate even
more in terms of being preferred by the talents.

In summary, we aim to develop and adopt an optimal career
management by recognizing not only the needs of our
employees, but also their potential in new roles, while also
clarifying the career steps in 2025.
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TEKNOLOJININ

uciyLe acimsiz g

BIR YASAM:
WEWALK

ANINDEPENDENT LIFE WITH THE
POWER OF TECHNOLOGY: WEWALK

orme engellilerin hayatlarini kolaylastirmak ve

sosyal hayata tam katilimlarini saglamak amaciyla

teknoloji Urlinleri gelistiren WeWALK’un kurucu

ortag Kursat Ceylan ile gerceklestirdigimiz bu
roportajda; sirketin vizyonu, gelistirdikleri yenilikgi Akilh
Baston teknolojisi ve gorme engelliler i¢in hayati kolaylastiran
diger projeleri hakkinda konustuk. Kiirsat Bey, gérme
engellilerin bagimsiz hareket kabiliyetlerini artirmak icin
WeWALK’un nasil bir yol izledigini ve bu siiregte kazandiklari
deneyimlerini bizlerle paylast.

Kiirsat Bey sizi taniyabilir miyiz?

Ben Kirsat Ceylan, dogustan gérme engelliyim. Gérme
engellilerin sosyal hayata tam ve esit katimi icin patentli akill
baston teknolojisini gelistiren WeWALK’un kurucu ortagiyim.
ilkokulu yatil olarak kérler okulunda okuduktan sonra liseyi
bitirdim. Liseden sonra Bogazigi Universitesinde Psikolojik
Danigsmanlik Bélim{’'ni kazandim ve oradan mezun oldum.
Ayni yillar iginde bir dbnem Amerika'da psikoloji egitimi aldim.
Universite yillarinda 50 bin basvuru arasindan segilerek YGA
Sosyal inovasyon Programrna kabul edildim. Ayni programda
tanigtigim ve bugiin WeWALK'u hayata gegirdigimiz
arkadaslarimla birlikte teknoloji dlinyasina girdim. Ekip olarak
WeWALK’tan dnce de gérme engelliler igin farkli teknolojiler
gelistirdik. Ancak butln tecribelerimiz gérme engellilerin
sosyal hayata katilimini saglamak igin 6ncelikle gérme
engellilerin mobilitesini iyilestirmek gerektigini bize 6gretti ve
WeWALK {izerine galismaya basladik. Su anda da WeWALK
New York ofisimizde uluslararasi biiyimeden (International
Growth) sorumluyum.
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KURUCU ORTAK VE CPO
CO-FOUNDER & CPO
KURSAT CEYLAN

In this interview with Kursat Ceylan, the founding partner of
WeWALK, which develops technology products in order to
facilitate the lives of visually impaired people and ensure their full
participation in social life, we talked about the company’s vision,
the innovative Smart Cane technology they have developed,

and other projects that make life easier for visually impaired
individuals. Kursat has shared with us how WeWALK is following
a path to increase the independent mobility abilities of visually
impaired people, as well as the experiences they have gained in
this process.

Hi Kursat, can you please talk about yourself a bit?

| am Kursat Ceylan, a visually impaired individual from birth. | am
the co-founder of WeWALK, which has developed patented Smart
Cane technology for the full and equal participation of visually
impaired people in social life. After attending elementary school

in a boarding school for the blind, | completed high school. After
that, | earned a degree in Psychological Counseling at Bogazici
University and graduated from there. During those years, | studied
psychology in the US for a semester. During my university years, |
was selected from among 50 thousand applications and accepted
to the YGA Social Innovation Program. | entered the world of
technology with my friends, whom | met at the same program and
with whom we launched WeWALK. As a team, we had developed
different technologies for the visually impaired people even before
WeWALK. However, all our experiences have taught us that

in order to ensure the participation of visually impaired people

in social life, it is necessary to improve the mobility of visually
impaired individuals first, and we started working on WeWALK.
Currently, | am also responsible for international growth in our
WeWALK New York office.
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|
"YGA'da bir proje olarak baslayan bu yolculuk, Imperial College London, Royal National Institute of Blind
People (RNIB), Microsoft gibi ortaklarla desteklenen ve diinya capinda gorme engellilerin hayatlarini
iyilestirecek teknolojiler gelistiren bir sirkete doniigtii."
“This journey, which started as a project at YGA, has grown into a company supported by partners such as Imperial College London, the Royal National
Institute of Blind People (RNIB) and Microsoft. These developing technologies will improve the lives of visually impaired people around the world."

WeWALK sirketive AkilliBaston hakkinda

genel bilgi verebilir misiniz?

WeWALK, goérme engellilerin sosyal hayata tam ve esit
katiimini hedefleyen, bu amaca yonelik teknolojiler gelistiren
bir sirkettir. Kurucu ekibimiz, hem kisisel hem de profesyonel
gorme engelli deneyimlerine sahip Uyelerden olusmakta ve
bagimsiziigi sinirlayan glinliik zorluklari yakindan bilmekte, bu
zorluklari agsacak teknolojiler Gizerinde galismalar yapmakta. Bu
zorluklari asma ve insanlarin hayatlarinda somut degisiklikler
yaratma konusundaki kararlihgimiz, calismalarimizin temelini
olusturmakta.

WeWALK’in hikayesi aslinda 15 yil 6ncesine dayanmakta.
Kurucu ekibimiz, sivil toplum kurulusu olan YGA'deki genglerle
daha o zamanlar tanismis ve ortak projeler tGizerinde ¢alismaya
baslamis. iclerinde gérme engelli bireylerin de yer aldigi bu
grup, 6nce farkh yazilimsal ¢oztimler gelistirip diinya ¢capinda
oduller kazanmigtir. Ancak daha sonrasinda gérme engellilerin
hayatinda 6nemli bir yeri olan beyaz bastona odaklanmaya
karar vermisler. WeWALK Akilli Bastonunun hikayesi, basit bir
soru ile baslar: Neden ileri teknolojiye sahip bir diinyada beyaz
baston ylzyil boyunca neredeyse hi¢ degismemistir?

Kurucu ekibimiz, geleneksel beyaz bastonu son teknoloji ile
birlestirerek bu boslugu doldurmayi hedeflemistir. YGA'da bir
proje olarak baslayan bu yolculuk, Imperial College London,
Royal National Institute of Blind People (RNIB), Microsoft gibi
ortaklarla desteklenen ve diinya ¢apinda gérme engellilerin
hayatlarini iyilestirecek teknolojiler gelistiren bir sirkete donusta.
Calismalanmiz ingiltere’de Kraliyet inovasyon Odiilii (King’s
Award for Enterprise in Innovation) ve TIME Dergisi Yilin

icadi gibi prestijli d(illerle kiiresel gapta tanindi. Kominite ile
olan yakin iliskilerimiz, profesyonel bilgi birikimimiz ve degerli
ortakliklarimiz, bizi her gegen giin daha yenilikgi olmaya ve
sinirlar zorlamaya tesvik etmekte.

Yeni teknolojimiz Akilli Baston 2’nin gelistiriimesi stirecinde
cihaz, cevresel engeller hakkinda daha fazla bilgi saglayabilmek
amaciyla gelismis sensorlerle donatildi. GPS, Bluetooth,
mikrofon ve hoparlor gibi 6zellikler ile akill telefonlarla entegre
calisabilmekte, tim kontroller baston tzerindeki tuslar ya

da sesli asistan araciligiyla yapilabilmekte. Bu teknolojik
yenilikler kullanicilarin ginliik yagamlarinda daha bagimsiz ve
glvenli bir deneyim yasamalarina elbette olanak taniyor. Akilli
Bastonumuz, modern teknolojiyi geleneksel beyaz bastonun
islevleriyle birlestirerek kullanicilarin gevrelerini daha iyi
algilamalarini ve daha rahat hareket etmelerini saglyor. Yeni
nesil Akilli Bastonu'muzun iretimleri igin Ozdisan ile birlikte
calismaktan dolayi da mutluluk duyuyoruz.
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Canyou give general information about WeWALK company and
Smart Walking Cane?

WeWALK is a company that aims at the full and equal participation
of visually impaired people in social life and develops technologies
for this purpose. Our founding team consists of members who
have both personal and professional visually impaired
experiences, are closely aware of the daily difficulties that limit
their independence, and are working on technologies that will
overcome these difficulties. Our determination to overcome these
challenges and create tangible changes in people's lives forms the
basis of our work.

The story of WeWALK actually goes back 15 years. Our founding
team met the young people at YGA, a non-governmental
organization, and started working on joint projects then. This
group, including visually impaired individuals, has first developed
different software solutions and won global awards. But then they
decided to focus on the white cane, which has an important role in
the lives of visually impaired people. The story of WeWALK Smart
Cane actually started with a simple question: Why the white cane
has hardly changed over a century while all technologies have
advanced?

Our founding team aimed to fill this gap by combining the
traditional white cane with the latest technology. This journey,
which started as a project at YGA, has grown into a company
supported by partners such as Imperial College London, the Royal
National Institute of Blind People (RNIB) and Microsoft. These
developing technologies will improve the lives of visually impaired
people around the world. Our work has been awarded many global
awards, such as the King’s Award for Enterprise in Innovation
(UK) and TIME Magazine - Invention of the Year. Our close
relations with the community, our professional knowledge, and our
valuable partnerships encourage us to be more innovative and
push the boundaries further every day.

During the development of our new technology, Smart Cane 2, the
device was equipped with advanced sensors in order to provide
more information about environmental obstacles. It can work
integrated with smartphones via features such as GPS, Bluetooth,
microphone and speaker and all functions are controlled either by
the keys on the cane or through the voice assistant system. These
technological innovations allow users to live a more independent
and safer experience in their daily lives. Our Smart Walking Cane
combines modern technology with the functions of a traditional
white walking cane, allowing users to better perceive their
surroundings and move more comfortably. We are also pleased to
work with Ozdisan for the production of our new generation Smart
Walking Cane.

Component | MART MARCH25 39



ROPORTAJ / INTERVIEW

[ S

WeWALK AkilliBaston'un diger bastonlardan farki nedir ve
hangi avantajlari sagliyor?

Gorme engelliler giinllik hayatlarinda beyaz baston kullanmakta.
100 yil agkin bir suredir kullanilan beyaz bastonlar, gérme
engelliler i¢in nemli bir sembol olmakla birlikte gelistirdigimiz akilli
baston ile diinyada ilk defa son teknoloji ile bulugtu. WeWALK
Akilli Baston 2, gérme engellilerin bagimsiz hareket kabiliyetini ve
guvenligini artiran, hayatlarini kolaylastiran ve daha pratik hale
getiren bir mobilite yardimcisidir.

Bu gelismis baston, siradan beyaz bastonun yerdeki engelleri
algilamasina ek olarak tGzerindeki sensorler yardimiyla gégus ve
bas hizasindaki engelleri de algiliyor. Bu algilama 6zellikleri, farkh
ortamlarda gok daha givenli bir sekilde hareket etme yetenegini
biyuk dlgude artirmakta.

Akilli baston, yuksek kaliteli bir akilli sesli asistan da i¢eriyor. Bu
da kullanicilarin cihazla sesli olarak etkilesime girmesini sagliyor.
Kullanicilar yol tarifleri isteyebilir, seyahat ipuclari alabilir veya
yakindaki mekanlar hakkinda bilgileri sesli komutlarla kolayca
talep edebilir. Bu etkilesim, Bluetooth baglantisi araciligiyla
gerceklestirilerek seyahat sirasinda hem rahatlik hem de glivenlik
sunuyor.

Ayrica WeWALK Akilli Baston 2, etkili glizergah planlamasi

ve ¢ok modlu navigasyon (multimodal navigation) segenekleri
destekleyen kapsamli bir yolculuk deneyimi sunmakta. Moovit is
birligi ile saglanan gergek zamanli toplu tagima bilgileri sayesinde
kullanicilarin daha bagimsiz seyahat etmelerini ve 6nemli tagima
glncellemelerini kagirmamalarini saglar. Ek olarak, “Etrafimda
Ne Var?” ézelligi ile cevredeki tim mekanlari (kafe, restoran vb.)
kesfetmelerine yardimci oluyor.

Akill bastonun tasarimi hem sik hem de dayaniklidir, gesitli

hava kosullarina dayanacak sekilde Uretilmistir. Hafif ancak
saglam yapisi, onu ideal bir giinlik yardimci yapiyor. Geleneksel
beyaz baston iglevlerini modern teknolojiyle birlestirerek gérme
engellilerin cevrelerinde daha 6zgiir ve guivenli bir sekilde hareket
etmelerini saglar.
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What differentiates WeWALK Smart Walking Can from
others, and what specific advantages does it offer?

Visually impaired people use white canes in their daily lives.
White canes, which have been used for more than 100 years,
are an important symbol for the visually impaired. For the first
time ever, these canes met with the latest technology that we
have developed. WeWALK Smart Walking Cane 2 is a mobility
assistant that increases the independent mobility and safety of
visually impaired people, making their lives easier and more
practical.

In addition to detecting obstacles on the ground, this advanced
cane detects obstacles at chest and head level with the help of
sensors on it. These detection features greatly increase the
ability to move much more safely in different environments.
The smart cane also includes a high-quality intelligent voice
assistant. This allows users to interact with the device by voice.
Users can ask for directions, get travel tips or easily request
information about nearby places with only voice commands.
This interaction is carried out via a Bluetooth connection,
offering both comfort and safety during travel.

Also, WeWALK Smart Cane 2 offers a comprehensive travel
experience that supports effective route planning and
multimodal navigation options. With the real-time public
transport information provided through Moovit collaboration,
it also allows users to travel more independently and avoid
missing important updates in the transportation system. With
“What’s Around Me?” feature, it helps the user to explore all
the surrounding places (cafes, restaurants etc.).

The design of the smart cane is both stylish and durable, and
made to withstand various weather conditions. Its lightweight
but robust structure makes it an ideal daily helping companion.
Combining the traditional white cane functions with modern
technology, it allows visually impaired people to move around
more freely and safely.
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"Akilh Baston’un diginda gérme engellilerin yagam kalitesini
artirmaya yonelik ek teknolojiler iizerinde de cahigmaktayiz."

"In addition to Smart Cane, we are also working on additional technologies aimed at improving the quality of life of visually impaired people."
|

WeWALK Akilli Baston'un kullanici beklentilerini
karsilama ve hayatlarini kolaylastirma diizeyi nedir?
Kullanicilarimizdan aldigimiz geri bildirimlere gére, Akilli Baston,
goérme engellilerin bagimsizlik duygusunu énemli élgtide
artinyor. Ozellikle karmasik sehir ortamlarinda, bastonun

engel algilama ve sesli yonlendirme 6zellikleri biiylik kolaylik
saglamaktadir. Kullanicilar, ginlik islerini daha az yardima
ihtiyag duyarak, tek basina yerine getirebilmekte ve sosyal
yasantilarina daha aktif katilabilmektedirler.

Akilli Baston haricinde gelistirdiginiz diger

teknolojiler nelerdir?

Akilll Baston’un disinda gérme engellilerin yagam kalitesini
artirmaya yonelik ek teknolojiler Gizerinde de galigmaktayiz.
Gorme engelliler akilli baston ile sadece A noktasindan B
noktasina gitmekle kalmayip, aslinda evlerinden ¢ikarak sosyal
hayata katiliyorlar. Fakat evde ya da gittikleri yerlerde hala
gorsel destege ihtiyaglari olabiliyor. Bu nedenle gelistirdigimiz
DANIS (WeASSIST) servisimiz, kullanicilarin profesyonel
asistanlarimizdan canl destek alarak guinlik aktivitelerinde daha
bagimsiz hareket etmelerini saglayan gorunttll bir hizmettir.
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Whatis the Level of WeWALK Smart Cane to meet user
expectations and make their life easier?

According to the feedbacks we have received from our users,

the Smart Cane significantly increases the sense of
independence of visually impaired individuals. Especially in
complex urban environments, the obstacle detection and

voice guidance features of the cane provide great convenience.
Users are able to perform their daily tasks alone with less need for
help, and participate in social life more actively.

What are the other technologies you have developed
besides the Smart Cane?

In addition to Smart Cane, we are also working on additional
technologies aimed at improving the quality of life of visually
impaired people. Visually impaired people not only go from
Point A to Point B with a smart cane, but actually get out of
their homes and participate in social life. But they may still
need visual support at home or wherever they go. For this
reason, our DANIS (WeASSIST) service that we have
developed is a visual service that allows users to act more
independently in their daily activities by receiving live support
from our professional assistants.
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TAV Havalimanlari ile saglanan is birligi gergevesinde gérme
engelliler, havalimaninin giris kapisindan ugagin kapisina kadar
olan surecte DANIS servisi araciligiyla licretsiz yonlendirme
hizmeti alabiliyorlar. Bu hizmet, lounge ve duty free gibi alanlarda
da bagimsiz hareket etmelerine olanak taniyor. LC Waikiki’nin
sponsorlugunda ise gorme engelliler, kiyafet segimleri sirasinda
veya LC Waikiki’nin online aligveris platformlarinda model

ve desen gibi detaylar 6grenmek icin DANIS servisinden
Ucretsiz olarak yararlanabiliyor. Akra Hotels ile yapilan is

birligi kapsaminda, gérme engelliler Antalya, Kemer, Side ve
Fethiye’deki otellerde gorsel destek ihtiyaci duyduklari anlarda
7/24 Uicretsiz DANIS hizmetinden faydalanabiliyor. Bu is birlikleri,
DANIS servisi araciligiyla gérme engellilerin sosyal ve bagimsiz
bir yagsam sirdirmelerine destek olmakta ve erisilebilir turizmin
kapilarini aralamaktadir. Farkl sektérlerle de bu galismalarimizi
daha fazla gérme engelli bireye ulastirmak icin ¢gabalarimizi
surduruyoruz.

Ek olarak, icerisinde yer alan yer yon sensorleri, jiroskop,
ivmeodlger, pusula gibi farkli donanimlardan faydalanarak,
bagimsiz hareket egitimlerini devrimsel olarak degistirecek

AIM (Artificial Intelligence for Mobility) teknolojimizi gelistirdik.
Gorme engelliler, bagimsiz hareket egitmenleri tarafindan verilen
bagimsiz hareketlilik egitimleri alirlar. Bu egitim silirecinde,

AIM teknolojisinin sagladigi yaklasim sayesinde, egitimler
sadece gozleme dayali degil, daha veri odakl bir sekilde
verilebilmektedir. Ayrica Bagimsiz Hareket Egitmenleri bu
teknoloji sayesinde gérme engelli 6grencilerin hareketlerini daha
detayli bir sekilde izleyebilir, analiz edebilir ve onlara daha iyi
rehberlik edebilir. Gelistirdigimiz AIM teknolojisi, baston kullanim
verilerini analiz ederek kullanicilarin hareket kabiliyetlerini artirir
ve navigasyon becerilerini gelistirir.

WeWALK Limited

Under a cooperation with TAV Airports, visually impaired people
can now receive free routing services through DANIS, from the
airport's entrance gate to the plane's gate. This service also
allows them to act independently in areas such as lounge and
duty free. Under a sponsorship by LC Waikiki, on the other hand,
visually impaired people can use DANIS service for free to learn
some details such as the patterns or sizes of clothes, enabling
them to comfortably shop via LC Waikiki’s online shopping
platforms. Under a cooperation with Akra Hotels, visually
impaired people can benefit from DANIS service 24/7 when
they need visual support at hotels in Antalya, Kemer, Side and
Fethiye. These cooperations further support visually impaired
people to live an independent social life via DANIS service, and
open the doors to accessible tourism. We are also continuing
our efforts with different industries to make such cooperations
available to more visually impaired individuals.

In addition, by using different equipment such as ground
direction sensors, gyroscope, accelerometer, compass etc.,

we have developed our AIM (Atrtificial Intelligence for Mobility)
technology, which will fundamentally change the independent
movement training. Visually impaired people can receive
independent mobility trainings given by independent movement
instructors. With the approach provided by AIM technology,
trainings can be given not only based on observation, but also in
a more data-oriented way. In addition, Independent Movement
Instructors can monitor, analyze and guide the movements of
visually impaired students in more detail with this technology.
The AIM technology we have developed increases users’
mobility and improves their navigation skills by analyzing cane
usage data.

ROBUST AND |

&

2

42 Component | MART MARCH'25

@ Online Shopping | www.ozdisan.com



WeWALK olarak gorme engellilere yonelik hangi projeler
iizerinde calisiyorsunuz ve bu projelerin hedefleri nelerdir?
WeWALK olarak, Akilli Bastonlarimizi gérme engellilere ulastirarak
glnlik yasamlarini kolaylastirmak ve sosyal hayata daha

aktif katilmalarini saglamak igin gesitli projeler gelistiriyoruz.
Projelerimizden biri, Turkiye’deki gérme engelli gazilere yonelik
Ozel bir protokol kapsaminda onlara Akilli Baston saglamak.

Bu sayede yeni durumlarina daha kolay uyum saglamalarina
yardimci oluyoruz. Ayrica Milli Egitim Bakanhgi ile is birligi icinde
yurattigimuz bir baska projemiz de gérme engelli 6grencilerin
erken yasta teknolojiye erisim saglayarak, egitim ve sosyal hayata
adaptasyonlarini hizlandirmayi hedefliyoruz.

Bireysel bagislar, 6zel sirket destekleri ve vakiflar ile is birliklerimiz
araciligiyla daha fazla gérme engelli kisiye Akilli Baston ulastirmaya
ve goérme engellilerin bagimsizliklarini artirarak toplumda daha

aktif roller Gstlenmelerini saglamaya c¢aligiyoruz. Her gegen gin
teknolojimizi gelistirerek, gorme engellilerin hayatlarinda olumlu ve
kalici degisiklikler yapmayi amacliyoruz. WeWALK ve Ozdisan ekibi
CES fuarinda trtiniin tanitimini yapmaya basladi. Teknolojimizin
daha fazla kisiye ulasmasina destek olmak isterseniz siz de bizimle
info@wewalk.io Gizerinden iletisime gegebilirsiniz.

www.ozdisan.com | Online Shopping &

What projects are you working on for visually impaired people
as WeWALK, and what are the goals of these projects?

As WeWALK, we are developing various projects to facilitate
their daily lives and enable them to participate more actively in
social life by delivering our Smart Canes to the visually
impaired individuals. One of our major projects is to provide
Smart Walking Canes for visually impaired war veterans in
Turkiye within the scope of a special protocol.

In this way, we help them adapt to their “new situations in life”
more easily. Another project we are carrying out in cooperation
with the Ministry of National Education is aimed at accelerating
the adaptation of visually impaired students to educational and
social life by providing access to technology at an early age.
Through individual donations, private company supports and
our collaborations with several foundations, we are trying to
deliver Smart Canes to more visually impaired people and
increase their independence in society by taking more active
roles. By improving our technology every day, we aim to make
positive and permanent changes in the lives of visually
impaired people. WeWALK and Ozdisan teams started to
promote the product at CES exhibition. If you want to support
our technology to reach more people, please contact us at
info@wewalk.io.
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AKTUEL / ACTUAL

DAVRANISLARIN INTERNETI

THE INTERNET OF BERAVIORS

er gun hizla geligsen ve yasamla i¢ ige olan dijital

dlinyada birbiri ardina yeni kavramlar ortaya ¢gikmaya

devam ediyor. Son yillarin konusulan konularindan

ve trend olan kavramlardan biri de Davraniglarin
interneti (loB). Davranislarin interneti (IoB) kavrami, kisilerin
davraniglarini gdziimlemek ve etkilemek amaciyla verileri
derleyip analiz sureglerine donusturiltyor. Bu toplanilan veriler
elbette analize donustirilmekle kalmiyor, kisilerin ilgisini
cekecek iceriklere yonlendirilmek igin kullanihyor.

Dijital dontisim gaginda hizla degisen kavramlara ayak
uyduran Davranislarin interneti, aslinda kaynagini Nesnelerin
interneti’nden aliyor. 2000’lerin baginda Nesnelerin interneti
(1oT) ile baslayan veri odakli yaklagimlar Davranislarin interneti
(loB) ile yeni bir boyut kazaniyor. loT sahip oldugumuz fiziksel
cihazlar diger akill cihazlarla iletisime gegirip veri aktarimini
sagladi. loB ise insanlarin dijital hayatlari disindaki yani gergek
hayatlarinda olan davraniglarini dijital ortamdaki verilere
donustirerek analiz yapan bir sistem olarak 6ne c¢ikiyor.

Davranislarin interneti verilerini kullanan sirketler tiiketicilerin
ihtiyaclarini net bir sekilde anlayarak onlara uygun urin ve
hizmetler sunabiliyor. Bunun sonucunda sirketlerin elinde net
veriler oldugu igin operasyonel suregleri optimize edebiliyor ve
hedefe yonelik daha net aksiyonlar alinabiliyor.

Akilli cihazlarin, giyilebilir cihazlarin ve dijital platformlarin
yayginlagmasi genis bir veri agi olusturdu. Bu veri noktalari bir
araya getirilip analiz edildiginde bireysel ve kolektif davranislara
dair deg@erli icg0ruler ortaya cikiyor.
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New concepts continue to emerge one after another in today’s
digital world that are developing rapidly and changing our lives.
One of the most popular subject matters and trending concepts
recently is the Internet of Behaviors (IoB). The concept of
Internet of Behaviors (loB) is being converted into analysis
processes by compiling data in order to analyze and influence
people's behavior. This collected data is not only converted into
analysis but also used to direct people to the contents that will
interest them.

The Internet of Behaviors, which maintains its pace with rapidly
changing concepts in the age of digital transformation, actually
takes its source from the Internet of Things. Data-oriented
approaches that started with the Internet of Things (loT) in the
early 2000s are gaining a new dimension with the Internet of
Behaviors (loB). IoT enabled us to communicate with the
physical devices and other smart devices and transfer data.
loB, on the other hand, stands out as a system that analyzes
people’s behavior outside of their digital lives, i.e. their real
lives, and converting it into data in digital environment.

Internet of Behaviors companies that use data can clearly
understand the needs of consumers and offer them
appropriate products and services. As a result, companies
are able to have clear data in their hands, optimize operational
processes and take clearer actions for the target audience.

The wide spreading of smart devices, wearable devices and
digital platforms has created a vast data network. When these
data points are combined and analyzed, valuable insights into
individual and collective behavior are revealed.

o ———
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Etik Hususlar ve Gizlilik

loB’un hizla gelismesiyle birlikte, veri gizliligi ve etik sorunlar
giderek daha fazla endise yaratiyor. Kisisel verilerin genis

capta toplanmasi ve kullaniimasi riza, seffaflik ve kontrol gibi
6nemli sorulari glindeme getiriyor. Davranigsal verilerden

icgori elde etmek ile bireysel gizliligi korumak arasindaki denge
duzenleyicilerin, igletmelerin ve toplumun dikkate almasi gereken
kritik bir konu haline geldi. Bu endiseleri azaltmak igin kuruluslar
glgla veri koruma 6nlemleri almali, agik riza mekanizmalari kurmali
ve uluslararasi gizlilik yasalarina uymalidir. Ayrica sirketlerin,
kullanicilarin verilerinin nasil kullanildigini ve bu kullanimdan
nasil faydalandiklarini agikga anlayabilecegi bir seffaflik kultiiri
olusturmasi da son derece 6nemlidir.

loB’'un Uygulama Alanlari

Dijital Pazarlama, Reklamcilik ve Sosyal Medya

Pazarlama ajanslari ve markalar, musterilerin belirli Grtinlerle
etkilesimlerini analiz ederek reklamlari kisisellestirebiliyor. Bu
sayede her birey en ¢ok ilgisini ceken Urtnleri gérme firsatina
sahip oluyor. Ornegin bir sensoér veya giyilebilir cihaz, bir kiginin
spor salonunda daha fazla vakit gegirdigini tespit ederse bu kisi
protein takviyeleri, spor egitmenleri veya ekipmanlari gibi ilgili
markalarin reklamlarini gérmeye basliyor. Benzer sekilde, bir kisi
surekli olarak belirli bir kas grubuna odaklandiginda, giyilebilir
cihaz ona vicudunun diger bélgelerini de galistirmasini dneriyor.

Saglik

Saglik sektoriinde buylk bir potansiyele sahip olan loB, giyilebilir
saglik cihazlari uygulamalari ile hastalarin verilerinin dogru ve
glncel bir sekilde takip edilmesine yardimci olabilir ve dogru teshis
koymada fayda saglayabilir.

Egitim ve Ogrenme

loB’un egitimde kullaniimasi 8grencilerin 6grenme aliskanliklarina
ve performanslarina dair verileri ortaya dokebilir. Buna gore egitimi
yonlendirme ve daha faydali bir siire¢ gegirme acgisindan verimli
olabilir.

Sehir Planlamasi ve Ulasim

loB, sehir planlamasinda kullanilarak trafik yénetimi, ener;ji tiketimi
ve kaynak yonetimi gibi alanlarda iyilestirmeler saglayabilir. Akill
sehirler daha strdir(lebilir ve etkili olabilir.
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Ethical Considerations and Confidentiality

With the rapid development of l0B, data privacy and ethical
issues are becoming more and more of a concern. The
widespread collection and use of personal data raises important
questions such as consent, transparency and control. The
balance between gaining insights from behavioral data and
protecting individual privacy has become a critical issue for
regulators, businesses and the society in general. To reduce
such concerns, the organizations should take strong data
protection measures, establish clear consent mechanisms and
comply with international privacy laws. In addition, companies
should create a culture of transparency that will allow the users to
learn about how their data are collected, processed and used.

Application Areas of loB

Digital Marketing, Advertising and Social Media

Marketing agencies and individual brands can personalize their
ads by analyzing customers' interactions with certain products. In
this way, the users have the opportunity to see the products that
interest them the most. For instance, if a sensor or wearable
device detects that a person is spending more time at the gym,
that person will start seeing more ads for related brands, such as
protein supplements, gym trainers, or equipment. Similarly, when
a person is constantly focusing on a specific muscle group, the
wearable device will recommend them to work out other areas of
their body as well.

Health

loB, which has a great potential in the healthcare sector as well,
can help patients’ data to be tracked accurately and up-to-date
with wearable health device applications and provide benefits in
making the correct diagnosis.

Education and Learning

The use of IoB in education can reveal data about students'
learning habits and performance. Accordingly, it can be efficient
in directing the education and having a more useful process.

Urban Planning and Transportation

loB can be used in urban planning to provide improvements in
areas such as traffic management, energy consumption and
resource management. Smart cities can be even more
sustainable and effective.
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UZMAN BAKISI / EXPERT'S VIEW

TEKNOLOJI DUNYASINDA
YENILIKGI ADIMLAR:
BOARDOZA VE MAKER
DEVELOPMENT

BOARD'LAR

INNOVATIVE STEPS N THE TECH WORLD:
BOARDOZA AND MAKER DEVELOPMENT BOARDS

eknoloji diinyasi hizla evrilirken, yenilik¢i ¢dziimler sunan

firmalarin sektdrdeki roll giderek daha fazla 6nem

kazanmaktadir. Bu gelisime onciiliik eden firmalardan

biri de Boardoza'dir. Teknolojiyi herkes igin erisilebilir
kilmayi hedefleyen Boardoza, sundugu urlinler ve hizmetlerle
kullanicilarina daha verimli, yaratici ve etkili bir teknoloji kullanimi
saglamaktadir.

Boardoza'nin Urlin ekosisteminde yer alan maker development
board'lar, teknoloji gelistirme siireglerinde kritik bir rol
oynamaktadir. Elektronik ve yazilim tabanl projeler gelistiren
bireyler ve topluluklar icin tasarlanmis bu ¢ok yonld, kullanici dostu
platformlar, teknolojiye olan erisimi artirarak yenilikgi projelerin
temellerini atmaktadir. Hem hobi projelerinde hem de profesyonel
prototipleme stireglerinde yaygin olarak kullanilan maker
development board’lar, teknolojinin evrimini herkesin ulasabilecegi
seviyeye taslyan araglardir.

Bugtin, Boardoza (rlin gaminda bulunan Boarduino

R3 ve Boardoza Pulse S32-S3 kartlarini inceleyecek, bu
kartlarin sundugu 6zelliklerle projelerinizi nasil bir adim 6teye
taslyabileceginizi kesfedecegiz.

Boarduino R3'iin Genel Ozellikleri

Boarduino R3, ¢ok gesitli projeler icin tasarlanmig, kompakt ve
cok yonlu bir mikrodenetleyici gelistirme kartidir. ATmega328P
mikrodenetleyicisi ile gu¢lendirilmis olan bu kart, hem yeni
baslayanlar hem de deneyimli gelistiriciler icin oldukga uygun bir
platform sunmaktadir. 5V galigsma voltajina sahip olan Boarduino
R3, 7-12V arasinda degisen bir giris voltaji ile beslenebilmektedir.

yd

ALPER TOZAN
DONANIM VE YAZILIM SEFI
HARDWARE AND SOFTWARE LEAD

As the technology world evolves rapidly, the role of companies
offering innovative solutions becomes increasingly important
in the industry. One such company leading this development
is Boardoza. With its goal of making technology accessible to
everyone, Boardoza enables users to achieve more efficient,
creative, and effective use of technology through its products
and services.

The maker development boards in Boardoza's product
ecosystem play a critical role in technology development
processes. Designed for individuals and communities working
on electronics and software-based projects, these versatile,
user-friendly platforms enhance access to technology and

lay the foundation for innovative projects. Widely used in both
hobbyist projects and professional prototyping processes,
maker development boards are tools that bring the evolution of
technology to a level accessible to all.

Today, we will explore the Boarduino R3 and Boardoza Pulse
S32-S3 boards available in the Boardoza product range and
discover how their features can take your projects a step
further.

General Features of Boarduino R3

The Boarduino R3 is a compact and versatile microcontroller
development board designed for a wide variety of projects.
Powered by the ATmega328P microcontroller, this board

offers an ideal platform for both beginners and experienced
developers. With a 5V operating voltage, the Boarduino R3 can
be powered with an input voltage ranging from 7V to 12V.

46 Component | MART MARCH'25 @ Online Shopping | www.ozdisan.com



Boarduino R3'iin Teknik Ozellikleri ve Kullanim Alanlari Technical Specifications and Applications of Boarduino R3

. . . In Pin
Giris/Gikis Pinleri put/ °““’?“ y ) -
. . - The Boarduino R3 features a wide range of digital and analog
Boarduino R3, ¢ok sayida dijital ve analog giris/cikis pinine ) ) ) . - )
L L L input/output pins. Equipped with a total of 14 digital I/O pins
sahiptir. Toplamda 14 dijital I/O pini ve 6 analog giris ) ) ) L
L . - . . and 6 analog input pins, this board offers great flexibility for
pini ile donatilan bu kart, projelerinizi esnek bir sekilde . ) o
- . . "o developing your projects. The digital pins can be used to
gelistirmenize olanak tanir. Dijital pinler, LED’leri kontrol etmek, . )
.. . .. control LEDs, drive motors, or collect data from sensors, while
motorlari ¢aligtirmak veya sensorlerden veri toplamak igin ; . . . L .
o S the 6 analog input pins provide substantial flexibility for projects
kullanilabilirken, 6 adet analog giris pini, sicaklik ya da isik ) ) ) )
e . . .. - involving devices with analog outputs such as temperature
sensorleri gibi analog ¢ikis veren cihazlarla projelerinize blylik

. . . L or light sensors. This versatility allows the Boarduino R3 to
bir esneklik kazandirir. Bu sayede Boarduino R3, genis bir '9 ) SV '_' y. W !
. support a wide array of applications.
uygulama yelpazesi sunar.

Power and Current Management
Gl'.ig ve Akim Yonetimi The Boarduino R3 operates at 5V and can be powered through
a USB connection or an external power source ranging from
7V to 12V. Each 1/0 pin can supply a current of 20mA DC,
and the 3.3V pin can provide up to 50mA of current. This
feature simplifies the integration
of external devices and ensures
compatibility with various sensors,
motors, and other components.
The Boarduino R3 allows you to
power your prototypes both safely
and efficiently.

Boarduino R3, 5V ile galisir ve USB baglantisi veya 7-12V
arasinda bir harici gli¢ kaynagiyla beslenebilir. Her bir 1/0 pini,
20mA DC akim saglayabilirken, 3.3V pininden
ise 50mA'ya kadar akim alinabilir. Bu 6zellik,
kartin gevresel cihazlarla entegrasyonunu
kolaylastirir ve gesitli sensorler, motorlar ya da
diger bilesenlerle uyumlu ¢aligmasini mimkun
kilar. Boarduino R3, bdylece prototiplerinizi hem
guvenli hem de verimli bir sekilde calistirabilir.

Clock Speed and Built-inLED
The 16 MHz clock speed of the
Boarduino R3 ensures that it

Saat Hizi ve Dahili LED
16 MHZ'lik saat hizi, Boarduino R3’in pek gok
uygulama igin yeterli hizda galigmasini saglar.

Ayrica, Pin 13 iizerindeki dahili LED, kartin temel operates at a sufficient speed for
islevlerini test etmek ve hata ayiklama stireglerini hizlandirmak most applications. Additionally, the
icin pratik bir gosterge olarak islev goriir. Bu 6zellik, prototip built-in LED on Pin 13 serves as a practical indicator for testing
gelistirme agamasinda biiyik kolaylik saglar ve kullanici dostu the basic functions of the board and accelerating debugging
bir deneyim sunar. processes. This feature provides significant ease during

prototype development and offers a user-friendly experience.

Kullamim Alanlar ve Uygulama Ornekleri Applications and Example Uses

Hobby Projects

With its simplicity and versatility, the Boarduino R3 is an
excellent choice for hobby projects and DIY (Do-It-Yourself)
applications. It is commonly used in projects such as robot
building, home automation systems, and interactive devices.
The board is ideal for controlling components like PWM
outputs, motors, and LEDs, offering a rich set of features

for projects. As a result, the Boarduino R3 serves as the
foundation for creative and functional hobby projects.

Hobi Projeleri

Basitligi ve ¢cok yonliiliigl ile Boarduino R3, hobi projeleri ve DIY
(Kendin Yap) uygulamalari igin miikemmel bir tercihtir. Ozellikle
robot yapimi, ev otomasyon sistemleri ve interaktif cihazlar gibi
projelerde siklikla kullaniimaktadir. PWM c¢ikislari, motorlar ve
LED’ler gibi bilesenlerin kontrol icin idealdir ve projelere zengin
bir 6zellik seti sunar. Bu sayede, Boarduino R3, yaratici ve
islevsel hobi projelerinin temeli haline gelir.

Prototipleme ve Ogrenme Prototyping and Learning

Yeni baslayanlar igin Boarduino R3, gomilii programlama For beginners, the Boarduino R3 is an excellent starting

ve mikrodenetleyici tabanl tasarimlar konusunda mikemmel point for embedded programming and microcontroller-based
bir baglangi¢ kartidir. Arduino ekosistemiyle uyumlu olmasi designs. Its compatibility with the Arduino ecosystem provides
sayesinde, genis bir egitim materyali, kiitliphane ve topluluk access to a wealth of educational materials, libraries, and
destegi sunar. Bu destek, 6grenme siirecini hizlandirir ve community support. This support accelerates the learning
kullanicilara projelerini hizlica hayata gegirme imkani tanir. process and allows users to quickly bring their projects to life.
Hem temel hem de ileri seviye 6grenciler igin ideal bir platform The Boarduino R3 is an ideal platform for both beginner and
olan Boarduino R3, egitim ve arastirma alaninda siklikla tercih advanced learners, making it a popular choice for educational
edilmektedir. and research purposes.

www.ozdisan.com | Online Shopping & Component | MART MARCH25 47



Egitim ve Arastirma Kullaniminda Boarduino R3

Boarduino R3, basit tasarimi ve gliglii zellikleri sayesinde egitim

amacli kullanimlar igin mitkemmel bir platform sunar. Ozellikle dijital
giris/cikis, PWM kontroll ve analogdan dijitale dénlsum gibi temel
elektronik konseptleri 6gretmek amaciyla siniflarda siklikla tercih edilir.
Ogrenciler, Boarduino R3 ile devrelerini hizli bir sekilde test edebilir, bdylece

temel elektronik ve kodlama becerilerini pratikte 6grenebilirler.

Boardoza Pulse $32-S3 Gelistirme Karti: Genel Ozellikler

Boardoza Pulse S32-S3, gémiilii sistemler ve Nesnelerin interneti
(loT) uygulamalari igin tasarlanmis esnek ve kompakt bir gelistirme
kartidir. 60 x 60 mm boyutlariyla son derece kiigiik olmasina ragmen,
coklu baglanti segenekleri ve giigli 6zellikleriyle prototipleme ve
gelistirme sureglerinde bulyik avantaj saglar. Kart, pil veya Type C
baglantisi ile gli¢ alabilir; bu da hem tasinabilir hem de sabit projelerde

kullanimini son derece pratik hale getirir.

Temel Teknik Ozellikler

Giic Secenekleri

Boardoza Pulse S32-S3, 3.3V DC ile dusuk
voltajli sistemlerde ¢galisma imkani sunar. Bu,
pil ile calisan cihazlar igin kolayca entegre
edilebilmesini saglar. Performans ve eneriji
verimliligi arasinda miikkemmel bir denge
kuran kart, loT cihazlar ve disuk glg tiketimi
gerektiren projeler icin idealdir.

Pin Yapisi ve Baglanti Secenekleri
Boardoza Pulse S32-S3, genis bir iletisim
yelpazesi sunar ve asagidaki baglanti noktalarina sahiptir:

« Pil Baglanti Noktasi (J1): BAT+ (pozitif) ve BAT- (negatif) girisleri ile pil

baglantisi saglar.

« |2C Baglanti Noktasi (J3): 12C uyumlu gevre birimleriyle iletisim igin
SDA (veri) ve SCL (saat) pinlerini igerir. Ayrica, bagh cihazlara gii¢

saglamak igin +3.3V pini ve toprak baglantisi sunar.

« UART Baglanti Noktasi (J4): Seri iletisim i¢in TX ve RX pinlerinin yani
sira, |011 ve 1010 pinlerini igerir. Bu pinler gerektiginde islevsel pinler

(F1, F2) olarak yapilandirilabilir.

» SPI Baglanti Noktasi (J5): MISO, MOSI, SCK ve CS pinleri ile ylksek
hizli veri iletisimini destekler. Sensorler ve depolama cihazlar gibi

cevre birimleriyle uyumludur.

* Genigleme Baglanti Noktalari (J6, J7, J8): Karmasik projeler igin ek /0
secenekleri sunar. Her bir genigleme baglanti noktasi, gevre birimlerini
entegre etmek icin birden fazla 1/0 pini (1039 ila |047) barindirir
ve 3.3V ¢ikis voltaji saglar. Bu pinler, IMU, sicaklik, nem, basing, i1sik
siddeti, mesafe sensorleri gibi sensorleri entegre etmek igin idealdir.

Fiziksel Boyutlar ve Tasarim

Boardoza Pulse S32-S3, 60 x 60 mm boyutlariyla olduk¢a kompakt bir
tasarima sahiptir. Bu kiguk boyut, kartin dar alanlara kolayca entegre
edilmesini saglar. Kiigiik olmasina ragmen, cogu gomili sistem projesi
icin yeterli dijital ve analog I/O pinlerine sahiptir, bu da onu esnek ve ¢ok

yonli bir gelistirme platformu yapar.
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Educational and Research Use of Boarduino R3

The Boarduino R3 offers an excellent platform for educational
purposes, thanks to its simple design and powerful features. It

is frequently chosen in classrooms for teaching fundamental
electronics concepts such as digital input/output, PWM control,
and analog-to-digital conversion. With the Boarduino R3, students
can quickly test their circuits, enabling them to learn basic
electronics and coding skills in practice.

Boardoza Pulse S32-S3 Development Board: General Features
The Boardoza Pulse S32-S3 is a flexible and compact development
board designed for embedded systems and Internet of Things

(loT) applications. With its very small 60 x 60 mm size, it provides
significant advantages in prototyping and development processes
with its multiple connectivity options and powerful features. The
board can be powered either via a battery or a Type C connection,
making it highly practical for both portable and fixed projects.

Key Technical Features

Power Options
The Boardoza Pulse S32-S3 operates at 3.3V DC,
making it suitable for low-voltage systems. This feature
allows for easy integration with battery-powered
devices. The board strikes an excellent balance between
performance and energy efficiency, making it ideal
for loT devices and projects that require low power
consumption.

Pin Structure and Connectivity Options

The Boardoza Pulse S32-S3 offers a wide range of

communication options and has the following connection
points:

« Battery Connection (J1): Provides a battery connection with
BAT+ (positive) and AT- (negative) inputs.

* 12C Connector (J3): Includes SDA (data) and SCL (clock) pins f
or communication with [2C-compatible peripherals. Additionally,
it provides a +3.3V pin and ground connection for powering
connected devices.

* UART Connector (J4): Includes TX and RX pins for serial
communication, as well as 1011 and 1010 pins. These pins can
be configured as functional pins (F1, F2) when needed.

* SPI Connector (J5): Supports high-speed data communication
with MISO, MOSI, SCK, and CS pins. It is compatible with
peripherals such as sensors and storage devices.

« Expansion Connectors (J6, J7, J8): Offer additional I/0 options for
more complex projects. Each expansion connector houses multiple
1/0 pins (1039 to 1047) and provides a 3.3V output voltage. These
pins are ideal for integrating sensors such as IMU, temperature,
humidity, pressure, light intensity, and distance sensors.

Physical Dimensions and Design

The Boardoza Pulse S32-S3 features a very compact design with
dimensions of 60 x 60 mm. This small size allows the board to be
easily integrated into tight spaces. Despite its small form factor,

it has sufficient digital and analog 1/O pins for most embedded
system projects, making it a flexible and versatile development
platform.
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Uygulamalar ve Kullanim Alanlari

+ Gomiilii Sistemler

Boardoza Pulse S32-S3, gergek zamanli veri toplama ve iletisim
gerektiren gomdli sistemler igin mikemmel bir ¢ézimddr. Ev
otomasyonu, akilli sensorler veya diger loT cihazlari gibi projelerde
kartin sundugu 12C, UART ve SPI baglanti segenekleri, kullanicilara
buyiik bir esneklik saglar. Bu ¢oklu baglanti protokolleri, kartin farkli
uygulama senaryolarina kolayca uyum saglamasina olanak tanir.

- loT Cihazlari

Nesnelerin interneti (IoT) uygulamalari igin ideal bir platform

olan Boardoza Pulse S32-S3, dusik gli¢ tiiketimini koruyarak
sensorler, ekranlar ve akttatorler gibi ¢cok gesitli gevre

birimleriyle entegrasyon saglar. Diislik glcli kablosuz modiillerle
uyumlulugu, akilli ev sistemleri, cevre izleme cihazlari ve endustriyel
otomasyon ¢ozumleri gibi gercek diinyadaki loT projelerinin
gelistiriimesini kolaylastirir. Pulse S32-S3, gli¢li performansi ve
disuk gug tiketimi ile loT dinyasinin vazgegilmez bir pargasidir.

- Prototipleme ve Uriin Gelistirme

Yeni fikirlerin hizlica test edilmesi gereken projelerde, Boardoza
Pulse S32-S3, miikemmel bir prototipleme platformu sunar. Cok
saylida baglanti segenegi, Gclncl parti modiuiller ve sensorlerle kolay
entegrasyon imkani saglar. Kartin basit ve kompakt tasarimi, mevcut
sistemlere entegrasyonunu hizlandirir ve Uriin gelistirme surecinde
blyuk avantaj saglar.

« Egitim ve Ogrenim

Boardoza Pulse S32-S3, gomdlu sistemler ve

mikrodenetleyici programlamaya ilgi duyan 6grenciler ve hobi
kullanicilari icin miikkemmel bir 6gretim aracidir. Kapsamli
dokimantasyonu, 12C, SPI ve UART gibi standart protokollerle
uyumlulugu sayesinde, kullanicilar temel gomili programlama, sistem
tasarimi ve gercek zamanli veri isleme kavramlarini hizla
ogrenebilirler. Kart, hem baslangi¢ seviyesindeki hem de deneyimli
kullanicilar igin faydali bir aragtir.

Pulse S32-S3 mii? Yoksa Boarduino R3 mii?

Boardoza Pulse S32-S3 ve Boarduino R3, farkli kullanici
ihtiyaclarina hitap eden gticlii gelistirme kartlandir. Her iki kart da
sunduklari 6zellikler ile kendi alanlarinda mikemmel ¢éziimler
sunmakta ve birbirini tamamlayici niteliktedir. Pulse S32-S3,
kompakt boyutu, ¢ok yonli baglanti secenekleri ve esnek glc
kaynagi 6zellikleri ile loT cihazlar gelistirmek, gomdlu sistemler
lizerinde galismak veya yenilikci fikirleri prototiplemek isteyenler
icin ideal bir platformdur. Kiiglik boyutuna ragmen sundugu
kapsamli 6zellikler, gelistiricilere genis bir esneklik sunar. Bu kart,
profesyonellerin yani sira yeni baslayanlar i¢in de gticli bir aragtir
ve birgok projede degerli bir ¢dziim saglar. Ote yandan, Boarduino
R3, sade tasarimi ve kullanim kolaylhgi ile hobiciler ve egitimciler icin
mukemmel bir tercihtir. Mikrodenetleyici diinyasina yeni adim
atanlar icin uygun fiyath ve acik kaynakli bir platform olan Boarduino
R3, duslik maliyeti ve genis topluluk destegi sayesinde pek ¢ok
projede giivenilir bir alternatif olmaya devam etmektedir.
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Applications and Use Cases

* Embedded Systems

The Boardoza Pulse S32-S3 is an excellent solution for embedded
systems that require real-time data collection and communication.
With 12C, UART, and SPI connectivity options, it offers great
flexibility for projects such as home automation, smart sensors,
and other loT devices. These multiple communication protocols
allow the board to easily adapt to various application scenarios.

* loT Devices

The Boardoza Pulse S32-S3 is an ideal platform for Internet

of Things (IoT) applications, providing integration with a wide
range of peripherals such as sensors, displays, and actuators,
while maintaining low power consumption. Its compatibility with
low-power wireless modules makes it perfect for developing
real-world loT projects like smart home systems, environmental
monitoring devices, and industrial automation solutions. The
Pulse S32-S3 is an essential part of the loT world with its strong
performance and low power consumption.

* Prototyping and Product Development

For projects that require rapid testing of new ideas, the Boardoza
Pulse S32-S3 offers an excellent prototyping platform. With a
variety of connectivity options, it allows for easy integration with
third-party modules and sensors. Its simple and compact design
accelerates integration into existing systems, providing significant
advantages in the product development process.

» Education and Learning

The Boardoza Pulse S32-S3 is an excellent teaching tool

for students and hobbyists interested in embedded systems
and microcontroller programming. With comprehensive
documentation and compatibility with standard protocols like
12C, SPI, and UART, users can quickly learn key concepts such
as embedded programming, system design, and real-time data
processing. This board is a useful tool for both beginners and
experienced users.

Pulse S32-S3 or Boarduino R3?

The Boardoza Pulse S32-S3 and Boarduino R3 are powerful
development boards that cater to different user needs. Both

boards provide excellent solutions in their respective areas

and are complementary to each other. The Pulse S32-S3is an

ideal platform for those looking to develop loT devices, work on
embedded systems, or prototype innovative ideas. With its compact
size, versatile connectivity options, and flexible power supply
features, it offers a great solution for a wide range of projects.
Despite its small size, the board provides comprehensive features,
offering developers a high degree of flexibility. This board is a strong
tool for both professionals and beginners and provides valuable
solutions in many projects. On the other hand, the Boarduino

R3, with its simple design and ease of use, is an excellent choice
for hobbyists and educators. As an affordable and open-source
platform for those just entering the world of microcontrollers, the
Boarduino R3 continues to be a reliable alternative in many projects
due to its low cost and strong community support.
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YENILENEBILIR ENERJI
VE ELEKTRIKLI
TASITLAR:
SURDURULEBILIR
GELECEK ICIN KRITIK
ADIMLAR

RENEWABLE ENERGY AND ELECTRIC
VERICLES: CRITICAL STEPS FOR A
SUSTAINABLE FUTURE

Uinumizde, gevre bilincinin artmasi ve enetrji
verimliligi konusundaki farkindaligin yikselmesiyle
birlikte yenilenebilir enerji kaynaklari ve elektrikli
tasitlarin kullanimi hizla yayginlagsmaktadir. Glnes,
riizgar, hidroelektrik gibi yenilenebilir enerji kaynaklari,
sirddrdlebilir bir enerji tedarik sistemi olugturarak gevresel
etkileri minimize ederken enerji glivenligini de artirmaktadir. Bu
dogrultuda, elektrikli araglar da fosil yakitlara olan bagimlihgi
azaltarak temiz bir ulagim alternatifi sunmaktadir.
Yenilenebilir enerji sistemlerinin entegrasyonu, sadece gevresel
faydalar saglamakla kalmayip, ayni zamanda eneriji Giretim ve
tiiketim dengesini de iyilestirmektedir. Elektrikli tasitlar, fosil
yakitlarin gevreye zarar veren etkilerini en aza indirgerken,
batarya teknolojilerindeki gelismeler sayesinde daha uzun
menzil, hizli sarj ve daha disik bakim maliyetleri ile kullanicilara
Ustlin bir deneyim sunmaktadir. Bu gelismeler, gelecegin ulagim
altyapisini sekillendiren 6nemli faktorlerden biridir.

Batarya Yiinetim Sistemleri: Teknolojinin Giiclii imzas

Pil teknolojilerindeki hizli ilerlemeler, tasinabilir elektronik
cihazlardan plug-in hibrit ve tam elektrikli araclara kadar genis
bir Girlin yelpazesinde daha yiiksek enerji yogunlugu, daha hafif
agirlik ve uzun émdrll bataryalarin kullaniimasini saglamistir.
Bu durum, mobil cihazlarin daha uzun kullanim sliresi ve
elektrikli araclarin daha genis menzil ve daha etkili performans
gostermesi anlamina gelirken, ayni zamanda gevre dostu bir
enerji depolama ¢6ziimiine dogru ilerlemeyi de simgeliyor.
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SAHA UYGULAMA MUHENDISI
FIELD APPLICATION ENGINEER
BURAK BAYAN

Today, with the increasing awareness on environment and
energy efficiency, the use of renewable energy sources and
electric vehicles is rapidly becoming widespread. Renewable
energy sources such as solar, wind and hydroelectric power
increase energy security, while also minimizing environmental
impacts by creating a sustainable energy supply system. In this
regard, electric vehicles also offer a clean transportation
alternative by reducing the dependence on fossil fuels.

The integration of renewable energy systems not only provides
environmental benefits, but also improves the balance of energy
production and consumption. While electric vehicles minimize the
harmful effects of fossil fuels on the environment, they also offer
a superior experience to users with longer range, fast charging
and lower maintenance costs, with the further advances in battery
technologies. These developments are one of the major factors
shaping the transportation infrastructure of the future.

Battery Management Systems:

The Powerful Signature of Technology

Rapid advances in battery technologies have enabled the use

of batteries with higher energy density, less weight and longer
service life in a wide range of products, from portable electronic
devices to plug-in hybrid and fully electric vehicles. This means a
longer usage time for mobile devices and wider range and more
effective performance for electric vehicles, while also symbolizing
the progress towards an environmentally friendly energy storage
solution.
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Batarya Yonetim Sistemi (BMS), sarj edilebilir bir batarya

sisteminin ve hiicrelerinin sarj ve desarjini diizenleyen elektronik

bir sistemdir. Bu sistem, batarya paketlerindeki akim, gerilim,
sicaklik gibi degerleri slrekli olarak izleyerek, bu degerlerin
belirlenen saglikh araliklarin disina gikmasi durumunda otomatik
midahalede bulunarak bataryanin giivenligini ve performansini
korur. Ayrica, batarya 6mrini uzatmak ve givenli kullanim
saglamak icin bataryanin her bir hlicresinin dengelenmesi
gerekmektedir. Bu, BMS’nin en kritik islevlerinden biridir.

Batarya Yinetim Sistemlerinin Tarihgesi ve ilerlemeleri
Batarya ydnetim sistemlerinin evrimi oldukga kékludir. ik

adimlar, 1960’ yillarda atilmis olup, o ddnemdeki sistemler basit

yaplya sahipti. Ancak, bilgisayar teknolojilerindeki ilerlemelerle
birlikte, batarya yonetim sistemleri daha karmasik hale gelerek,
daha fazla kontrol ve verimlilik saglama imkani bulmustur.
1980’li ve 1990’h yillarda, batarya teknolojilerindeki gelismelerle
birlikte, batarya yonetim sistemleri daha da optimize edilmis ve
guvenlik standartlar ytkseltilmistir.

2000’li yillarda ise derin 6grenme modelleri ve yapay zeka
teknolojilerinin yulkselisiyle birlikte, batarya ydénetim sistemleri
daha akilli ve 6zellestirilebilir hale gelmistir. Bu sayede,
bataryalarin daha verimli bir sekilde kullanilmasi ve uzun émarli
olmasi saglanmistir. Ayrica, sebekeden batarya sarjinin ve
desarjinin optimize edilmesi ile enerji depolama sistemlerinin
verimliligi artmig, enerji talep yonetimi alaninda da énemli
iyilesmeler kaydedilmistir.

Glnimizde ise batarya yonetim sistemleri, kullanicilarin
ihtiyaclarina gore dinamik olarak calisabilen ve ener;ji tiketimini
optimize eden kompleks sistemler haline gelmistir.

Akilll batarya yénetim sistemleri, elektrikli araclardan

glines enerjisi sistemlerine kadar genis bir yelpazede
kullaniimakta, daha gtivenli ve verimli enerji kullanimini
mumkin kilmaktadir. Bu sistemler, bataryalarin maksimum
kapasiteyle ¢alismasini saglayarak, hem ekonomik hem de
cevresel agidan fayda saglamaktadir.

BMS Haklanda Biraz Daha Derine inelim

Batarya paketleri, farkli konfigirasyonlar elde etmek igin
hucrelerin seri veya paralel baglanmasiyla olusturulur. Seri
baglantilar genellikle bataryanin gerilimini (V) belirlerken,
paralel baglantilar ise ¢ekilebilecek akimi (A) ve kapasiteyi
(Ah) belirler. Hiicrelerin birbiriyle uyumlu ¢aligabilmesi

icin bu farkl konfiglirasyonlarda batarya

A Battery Management System (BMS) is an electronic system that
regulates the charging and discharging of a rechargeable battery
system and its cells. This system protects the safety and performance
of the battery by continuously monitoring values such as current,
voltage and temperature in the battery pack and automatically
intervening if these values fall outside the specified intervals. In
addition, each cell of the battery must be balanced to extend the
battery life and ensure safe use. This is one of the most critical
functions of BMS.

History and Progress of Battery Management Systems

The evolution of battery management systems is actually quite old.
The first steps were taken in the 1960s, and the systems then had a
simple structure. However, with the advances in computer
technologies, the battery management systems have become more
complex and started to offer more control and efficiency. In the
1980s and 1990s, with the developments in battery technologies, the
battery management systems were further optimized and the safety
standards were further raised. In the 2000s, with the rise of deep
learning models and artificial intelligence technologies, the battery
management systems have become smarter and more customizable.
In this way, the batteries have become more efficient and their service
life has been further extended. In addition, the efficiency of energy
storage systems has increased with the optimization of battery
charging and discharging via the grid, and significant improvements
have been recorded in the field of energy demand management.
Recently, on the other hand, battery management systems have
become complex systems that can work dynamically based on the
needs of users and optimize energy consumption. Intelligent battery
management systems are used in a wide range from electric vehicles
to solar energy systems, making it possible to use energy
more safely and efficiently. These systems provide both
economic and environmental benefits by ensuring that the
batteries operate at maximum capacity.

Let’s Delve into BMS More...

Battery packs are produced by connecting the cells in
series or parallel to achieve different configurations. Serial
connections usually determine the voltage (V) of the
battery, while parallel connections determine the current (A)
and capacity (Ah) that can be drawn. Battery management
systems in different configurations are used to ensure that
the cells can work harmoniously with each other.

22-piece Serial Connected

dnetim sistemleri kullanilir. RO e
y Battery Pack
29'li Seri Baiil Pil Paketi The main purpose of Battery
1 9€eri bagii Pil Faketi i
! g_ ! . Management Systems is to protect the
Batarya Yonetim Sistemlerinin temel i el cells or the battery against potential
amaci, hiicreleri veya bataryayi olasi (M483 Series) hazards such as short circuits,

kisa devre, asiri gerilim, asiri sarj gibi
tehlikelerden korumak; ayni zamanda
bataryanin 6mriini uzatmak ve belirli bir
uygulamanin gereksinimlerini karsilayacak

Current

= Temp ADCI Logic

BM-IC (KA49517A/ 522A)

overvoltage, overcharging, as well as to
extend the life of the battery and make
it function in a way that will meet the
requirements of the application

sekilde islevsel hale getirmektir.

Nuvoton BMIC KA49XXXA Serisi Blok $emasi

in hand.

Nuvoton BMIC KA49XXXA Series Block Diagram
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Ornek olarak, Nuvoton’un batarya yénetim entegresi, seri olarak
22 adet Li-ion hucresini yonetebilir. Bir hiicre monitord, tim

hticre gerilimlerini izler ve aralarindaki gerilimi dengeler. Bu
isleme, dengeleme (balancing) adi verilir. Bununla birlikte, gerilim
verilerinin yani sira, blok semada gosterildigi gibi anlik olarak akim
ve sicaklik verilerini de okuyarak, devreyi olusabilecek birgok
arizalardan ve tehlikelerden koruyabilir.

State of Charge (SOC) ve State of Health (SOH) Nedir?
State of Charge (SOC), bir bataryadaki kullanilabilir sarj
miktarinin, bataryanin tam kapasitesine oranidir. SOC, bataryanin
ne kadar enerjiye sahip oldugunu belirlemek icin 6nemlidir. Ote
yandan, State of Health (SOH), bataryanin mevcut kapasitesinin,
orijinal Uretildigi zamanki kapasitesine oranidir. Bataryalar,
tekrarlayan sarj/desarj islemleri ve gevresel kosullar nedeniyle
zamanla performanslarini kaybedebilirler. Bu nedenle, SOH,
bataryanin uzun vadeli verimliligi ve givenligi agisindan SOC
kadar 6nemlidir.

Bir bataryanin SOC degeri, batarya sicakligi ve batarya akimi

gibi faktorlere oldukga baghdir. Hiicre gerilimi genellikle SOC
degerinin bir gostergesi olsa da, hiicre gerilimi tek basina
glivenilir bir SOC tahmini saglamak icin yeterli degildir. iyi bir
SOC tahmin igin, batarya sicakligi, batarya akimi ve batarya
gerilimi degerlerinin bir arada degerlendiriimesi gerekir. Bu
bataryanin dogru bir sekilde izlenmesi ve yonetilmesi igin kritik bir
parametredir. SOC ve SOH arasindaki denge, batarya yonetim
sistemlerinin basarisi igin hayati 5neme sahiptir. Bir bataryanin
verimli ve guivenli bir sekilde ¢alisabilmesi icin hem sarj durumu
(SOC) hem de saglik durumu (SOH) dogru bir sekilde izlenmeli ve
yonetilmelidir.

Bataryalarda Dengeleme

Lityum hucreler fabrikada benzer islemlerden gecse de

pratikte tamamen 6zdes degillerdir. Bunun nedeni kullanilan
batarya paketinin yapisal farkliliklari ve hiicrelerin kutu igindeki
konumlarindan kaynaklanan termal streslerdir. Bu durum zaman
icinde seri bagl huicreler arasinda anot, katot ve elektrolit
yapilarinda farkliliklarin olugsmasina yol agar. Sarj ve desarj
sirasinda ayni akimin gegtigi diistiniilse bile, hiicrelerin sarj
seviyeleri farklilasir ve dolayisiyla hiicre gerilimlerinde esitlik
bozulabilir. Zamanla batarya paketi hicreleri arasinda 100 ila
200 mV arasinda farklar olusabilir. Bu farklar gerilimi yliksek
kalan ve dolayisiyla State of Charge (SoC) seviyesi daha
yuksek olan huicreler nedeniyle sarj sirasinda sarjin erken
kesilmesine yol agar. Ote yandan SoC seviyesi diisiik kalan
hiicreler daha erken biterek desarjin erken kesilmesine sebep
olur. Bu dengesizlik Batarya Yonetim Sistemlerinin temel
islevleri olan asir gerilim korumasi (OVP) ve dusuk gerilim
korumasi (UVP) devreye girmesine yol agar. Sonug olarak batarya
paketinin kullanilabilir enerjisi (yani Ah kapasitesi), dengeli bir
batarya paketine gére daha dustik olabilir. Bu dengesizlikleri
ortadan kaldirmak ve batarya performansini optimize etmek igin,
batarya paketindeki hiicreler arasinda gerilim dengesinin yeniden
olusturulmasina Hicre Dengeleme adi verilir. Hicre dengeleme
batarya yonetim sistemlerinde oldukga 6énemli bir suregtir.
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For instance, Nuvoton's battery management integration can
manage 22 Li-ion cells in series. A cell monitor monitors all the
cell voltages and balances the voltage between them. This is
called “balancing”. In addition to voltage data, it can also read
current and temperature data instantaneously as shown in the
block diagram, protecting the circuit against many faults or
hazards that mayoccur.

What are State of Charge (SOC) and State of Health (SOH)?
State of Charge (SOC) is the ratio of the amount of usable charge
in a battery to the full capacity of the battery. The SOC is important
for determining how much energy the battery has. On the other
hand, State of Health (SOH) is the ratio of the current capacity of
the battery to its capacity when it was originally manufactured.
Batteries may lose their performance over time due to repetitive
charging/discharging processes and environmental conditions.
Therefore, SOH is just as important as SOC for the long-term
efficiency and safety of the battery.

The SOC value of a battery is highly dependent on factors such as
battery temperature and battery current. Although the cell voltage
is usually an indicator of the SOC value, the cell voltage alone is
not enough to provide a reliable SOC estimate. For an accurate
SOC estimation, the battery temperature, battery current and
battery voltage values must be evaluated together. This is a critical
parameter for proper monitoring and management of the battery.
The balance between SOC and SOH is critical for the success

of battery management systems. In order for a battery to operate
efficiently and safely, both the state of charge (SOC) and the state
of health (SOH) must be accurately monitored and managed.

Balancing in Batteries

Although the lithium cells undergo similar processes in the
factory, they are not completely identical in practice. This is due
to the structural differences of the battery packs used and the
thermal stresses caused by the positions of the cells within the
pack. This leads to the formation of differences in the anode,
cathode and electrolyte structures between the cells connected
in series over time. Even if it is assumed that the same current
passes through during charging and discharging, the charge
levels of cells differ, and therefore the equality in cell voltages
may be disturbed. Differences between 100 mV to 200 mV may
occur between the battery pack cells in time. These differences
lead to early interruption of the charge during charging due

to cells whose voltage remains high and therefore the State

of Charge (SoC) level is higher. On the other hand, cells with

low SoC levels discharge earlier, causing early interruption of
discharge. This imbalance causes the activation of overvoltage
protection (OVP) and undervoltage protection (UVP) functions
of the Battery Management System, which are actually the main
functions of the system. As a result, the usable energy (i.e. Ah
capacity) of the battery pack may be lower than that of a balanced
battery pack. In order to eliminate such imbalances and optimize
the battery performance, the voltage balance between the cells
in the battery pack is recreated, which is called “Cell Balancing”.
Cell balancing is a very important process in battery management
systems.
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Hiicre Dengeleme Tiirleri
Hucre dengelemesi genellikle iki ana yontemle
gergeklestirilir: Pasif Dengeleme ve Aktif Dengeleme.

Pasif Dengeleme

Pasif dengeleme, batarya yonetim sistemlerinde yaygin olarak
kullanilan bir ydntemdir. Bu ydontemde her bir hiicrenin pozitif
(+) ve negatif (-) uglarina, anahtar (yari iletken) ile baglanmig
seri bir direng yerlestirilir. BMS, hicrelerin gerilimlerini 6lger
ve hiicreler arasindaki gerilim farklarini tespit eder. Gerilim
farklari tespit edildikten sonra BMS anahtarlari kontrol eder
ve gerilimi ortalamanin tizerinde kalan hucrelere bagl olan
anahtarlari aktiflestirir. Bu islem ile fazla enerji tasiyan
hiicrelerden akim gegirilir ve bu enerji direng lGzerinde
harcanir.

Bu siirecte hiicrenin enerjisi belirli bir stire boyunca belirli bir
glgle bosaltilir. Hiicrenin enerjisi azaldikga gerilimi de diiser.
Ancak pasif dengelemenin énemli bir sorunu, direng tzerinde
olusan isiyi etkili bir sekilde dagitmaktir. Eneriji tiiketimi
nedeniyle direng izerinde 1sinma meydana gelir ve bu isl,
devre karti lizerinde dagilmasi zor bir isi birikimine yol agar.
Bu nedenle pasif dengeleme devrelerinde sogutma sistemleri
veya Isinin dagilmasini saglamak icin 6zel malzemelerin
kullaniimasi gerekebilir. Bu sistemin karmasikhgini ve
maliyetini artiran bir faktdrddr.

Pasif dengeleme dusiik maliyetli ve daha basit bir ¢6ziim
sunar, ancak verimlilik agisindan daha sinirlidir ¢linkii fazla
enerji genellikle 1siya donlsir ve kaybolur. Bu da bataryalarin
toplam enerji verimliligini olumsuz etkileyebilir.

Types of Cell Balancing
Cell balancing is usually performed by two main methods: Passive
Balancing and Active Balancing.

Passive Balancing

Passive balancing is a widely used method in battery management
systems. In this method, a serial resistor connected with a switch
(semiconductor) is placed at the positive (+) and negative (-) ends of
each cell. BMS measures the voltages of cells and detects the
voltage differences between cells. After voltage differences are
detected, the BMS checks the switches and activates the switches
that are connected to cells whose voltage remains above the
average. With this process, current is passed through the cells
carrying excess energy and this energy is consumed on the resistor.
In this process, the energy of the cell is discharged with a certain
force for a certain period of time. As the energy of the cell decreases,
its voltage also decreases. However, an important challenge in
passive balancing is to effectively dissipate the heat generated on
the resistor. Due to energy consumption, heating occurs on the
resistor and leads to a buildup of heat on the circuit board that is
difficult to dissipate. Therefore, it may be necessary to use cooling
systems or special materials to ensure smooth dissipation of heat in
passive balancing circuits. This is also a factor that increases the
complexity and cost of the system.

Passive balancing offers a cost-effective and simpler solution, but it
is more limited in terms of efficiency as the excess energy is usually
converted into heat and lost. This may negatively affect the overall
energy efficiency of the batteries.
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Pasif Dengeleme Topolojisi Dengeleme Oncesi ve Sonrasi SoC

Active Balancing

Active balancing, on the other hand, requires the transfer of excess
energy from highly charged cells to low-charged cells. Numerous
techniques including capacitive balancing (in which the energy is
transmitted through a
capacitor) and inductive
balancing (in which the

Aktif Dengeleme
Ote yandan aktif dengeleme, fazla enerjinin yiiksek yiikli
hiicrelerden diisuk yuklu hiicrelere taginmasini gerektirir.
Bunu gergeklestirmek icgin

kapasitif dengeleme (enerjinin bir - sy
kapasitor araciligiyla iletildigi) ve i# \\4,{" Ty
enduktif dengeleme (enerijinin bir

induiktor araciligiyla aktarildig) = = v A s energy Is tf?nsmltted

dahil olmak tizere ok sayida = " | (ommm| |mmmm| throughaninductor)can be
teknik kullanilabilir. Fazla enerjiyi | I j——2] = = [——i] | Uusedto achieve this. Active
bosa harcamadig igin aktif {2} . (- BN (BN (BN Dbalancing is more effective

dengeleme pasif dengelemeden ooy ooz oLy enL el cos than passive balancing as it

does not waste much
energy, but it is also more
difficult and expensive.

Before Balancing After Balancing

daha etkilidir, ancak ayni

zamanda daha zor ve pahalidir. Aktif Dengeleme Oncesi ve Sonrasi SoC
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Kapasitif Dengeleme
Komsu huicrelere belli bir
periyotta kapasitorlerin
alternatifli olarak baglanmasi
prensibine dayanir. ‘Flying

Capacitive Balancing

Itis based on the principle of alternating connection of
capacitors to neighboring cells for a certain period of time.
In this method called the “Flying Capacitor” it is necessary
to use very low internal resistance (ESR) capacitors. This

Capacitor’ ad verilen bu T 5 requires the use of suitable semiconductor switches, as it
{é}gts)n:(de, (;c.>tl§ (::U§Ukki(;lldir<7ngli —c j_ o é‘ causes instantaneous high currents to pass through during
apasitorlerin kullanilmasi o [ =3 itchi
gereklidir. Bu durum, T = e
anahtarlama sirasinda anlik L E Inductive
yliksek akimlarin gegmesine H S Balancing
neden oldugu igin, uygun yari L. E In this structure, SCt1= Q1 J E‘}
iletken anahtarlarin kullanimini ___+ = the energy L
gerektirir. | T, é transfer between Y Y Y ¢
S neighboring cells

Endiiktif Dengeleme

Bu yapida, komsu hiicreler
arasindaki ener;ji transferi bir buck/
boost devresi araciligiyla gerceklestirilir. Bu devrede, yikin
enduktans (bobin) Gizerinden transferi saglanr.

is carried out by a
buck/boost circuit.
In this circuit, the
load is transferred
through the
inductance (coil).

QzJE'}

Endiiktif Dengeleme Topolojisi / Inductive Balancing Topology

Faktér Factor Aktif Dengeleme / Active Balancing

Pasif Dengeleme / Passive Balancing

Maliyet Ek bilesenler gerektiginden cok ylksek maliyetlidir. Ek bilesenlere ihtiyag duymadigi i¢in daha ekonomiktir.
Cost Itis very expensive as additional components are required. Itis more affordable as it does not require additional components.
e L L . . L Daha az verimli, fazla enerji i1si olarak dagilir ve ihtiyac duyulan yere
Verimlilik Enerjiyi ihtiyag duyulan yere aktardigi igin gok yiiksek verimlilige sahiptir. ) o SR
i . - . . aktarilmaz. It is less efficient as the excess energy is dissipated as heat
Efficiency Itis very efficient as it transfers energy to where it is needed. L
and not transferred to where it is needed.
Lo Ek bilesen veya karmasik elektronik devreler gerektirmedigi icin basit
Karmasiklik Uygulanmasi ve bakimi zor oldugu igin oldukga karmasiktir. o . .
. . . e e L ve kolay uygulanir. It is simple and easy to apply as it does not require
Complexity Itis quite complex as it is difficult to apply and maintain. . R
additional components or complex electronic circuits.
Karmasik tasarimi ve ek bilesenler nedeniyle bakimi zordur. L o .
Bakim e L ) . . Daha az bakim gerektirir ¢linkli daha basit bir sistemdir.
, Itis difficult to maintain due to its complex design and additional . i o .
Maintenance It requires less maintenance as it is a simpler system.
components.
m Lo Lo " e Fazla enerji desarj sirasinda 1si olarak dagildidi icin enerji kaybi daha
Enerji Kaybi Enerjiyi ihtiyag duyulan yere aktardigi icin enerji kaybi cok dustktdr. . o o i .
o = A yliksektir. Since the excess energy is dissipated as heat during dischar-
Loss Of Energy | Since it transfers the energy to where itis needed, the energy loss is very low.

ge, the energy loss is higher.

BMS Sektiriinde Bir Dev: Nuvoton

Nuvoton, 2019 yilinda Panasonic’in yari iletken birimini satin alarak
onemli bir adim atmistir. Bu satin alma ile Panasonic’in batarya
yOnetim sistemleri (BMS) de Nuvoton biinyesine katiimistir.
Onceden BMS sektdriinde yer almayan Nuvoton, bu birlesme
sayesinde Panasonic’in yuksek kaliteli yari iletken teknolojilerini
biinyesine katarak sektorde yeni bir ivme kazanmistir. Panasonic’in
yari iletken biriminin Nuvoton’a katiimasiyla, sirketin riin yelpazesi
cok daha genis ve gugcli bir hale gelmistir.

Nuvoton'un BMS ¢ézumleri, elektrikli araglar, enerji depolama
sistemleri, taginabilir cihazlar ve diger bircok uygulama igin optimize
edilmis ve 6zellestirilmis ¢goziimler sunmaktadir. Bu ¢éziimler,
endustri standartlarina uygun olarak gelistirilmis olup, gtvenilirlik,
verimlilik ve guvenlik konularinda Ustiin performans sergilemektedir.
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A Giant in the BMS Industry: Nuvoton

In 2019, Nuvoton took an important step by purchasing
Panasonic's semiconductor unit. With this acquisition,
Panasonic's battery management systems (BMS) also joined
Nuvoton. Nuvoton, which was not previously involved in

the BMS sector, has gained a new momentum in the sector
by incorporating Panasonic’s high-quality semiconductor
technologies after this merger. With the joining of Panasonic’s

semiconductor unit to Nuvoton, the company’s product range has

become much broader and powerful. Nuvoton's BMS solutions
offer optimized and customized solutions for electric vehicles,
energy storage systems, portable devices and many other
applications. These solutions have been developed in
accordance with industry standards and exhibit superior
performance in terms of reliability, efficiency and safety.

@ Online Shopping | www.ozdisan.com




Nuvoton BMS Gaziimleri

Nuvoton’un BMS ¢6ziimlerini ¢ ana sinif altinda
degerlendirebiliriz:

Otomotiv Sertifikali: Elektrikli araclar igin tasarlanmis, ylksek
glvenlik ve performans gereksinimlerini karsilayan ¢éziimler.
Stackable: Birden fazla batarya hicresinin bir arada
kullanilabilecegi yigilabilir (stackable) ¢oztimler.
Non-Stackable: Yigilabilir olmayan, daha basit yapil ve disik
sayilardaki hiicreli uygulamalar i¢in uygun ¢éztumler.

Otomotiv Sertifikal

Elektrikli araglardaki Lityum-iyon piller igin, duman ve yangin gibi
tehlikeli olaylara karsi yliksek guvenlik saglanmasi blyik 6nem
tasir. Nuvoton’un otomotiv sertifikali KA849XXUA serisi BMS'leri,
bu gereksinimleri karsilamak igin 6zel olarak tasarlanmigtir.

Bu sistem, fonksiyonel bloklarin elektriksel olarak ayrildigi ve
yuksek guvenlik ile gtvenilirlik saglamak icin oldukga yedekli

bir iletisim topolojisine sahip bir 6l¢lim sistemi igerir. Bu 6zellik,
musterilerin ISO 26262 ASIL-D ile uyumlu bir otomotiv batarya
sistemi tasarlamasini ve gelistirmesini kolaylastirir. Yiksek
hassasiyetli gerilim 6lgim(, Bataryal Elektrikli Araglar (BEV) icin
seyir mesafesinin artirlmasina katki saglar. Ayrica, genis giris
gerilim araliklarinda ve genis sicaklik araliklarinda garantili gerilim
Olglim hatasi, farkl ara¢c modelleri ve uygulamalari igin ortak bir
platform saglamaya olanak tanir. Bu BMS ¢6ziimleri, elektrikli
araglar igin glvenligi, verimliligi ve uzun 6mrli performansi
saglamak adina énemli bir adim teskil etmektedir.

Stackable

Yuksek voltajli enerji
depolama sistemleri veya
elektrikli araglar icin gereken
enerjiyi saglamak amaciyla
cok sayida pilin seri olarak
baglanmasi gerekebilir. Bu
noktada, Nuvoton’'un KA496XX serisi devreye girer. Bu
serideki entegreler, birbirine seri olarak baglanabilir ve bir

ana islemci ile kontrol edilebilir. Bu 6zellik, batarya yonetim
sisteminin genisletilebilirligini ve modulerligini saglayarak, farkl
uygulamalara uygun ¢ézimler sunar.

Non-Stackable

Nuvoton'un KA495X XA serisi BMS’leri, yliksek
¢6zunurlukld ADC (Analog-Dijital Cevirici) icerir ve pil
hiicresi gerilimini ile akimini dogru bir sekilde 6lcer. Non-
Stackable serisi, gevresel devreler igin gerekli yerlesik
regulatord icerir. Bu sayede, kullanicilar; hiicre dengeleme
anahtarini, sarj ve desarj kontroltnu kolaylikla olusturabilir.
Bu seri, daha basit ve kompakt ¢éziimler arayan
uygulamalar igin ideal olup, kullanicilarin sistemlerini daha
hizli ve verimli bir sekilde yapilandirmalarini saglar. Bu iki
seri, farkl kullanim senaryolarina gére optimize edilmis ve
modiiler 6zellikler sunarak Nuvoton'un BMS ¢éztimlerinin
cesitliligini ve esnekligini vurgular.
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Nuvoton KA49522A Serisi Uygulama Arayiizii
Nuvoton KA49522A Series Application Interface

Nuvoton BMS Solutions

We can sort Nuvoton's BMS solutions under three main classes:
Automotive Certified: Solutions designed for electric vehicles that
meet high safety and performance requirements. Stackable:
Stackable solutions in which multiple battery cells can be used
together. Non-Stackable: Suitable solutions for non-stackable simpler
structures, as well as the applications with low number of cells.

Automotive Certified

For lithium-ion batteries in electric vehicles, it is essential to ensure
high safety against dangerous events such as smoke and fire.
Nuvoton’s automotive certified KA849XXUA Series BMSs are
specially designed to meet these requirements.

This system includes a measurement system in which the
functional blocks are electrically separated and have a highly
redundant communication topology to ensure reliability with high
safety. This feature makes it easier for customers to design and
develop an automotive battery system that complies with ISO
26262 ASIL-D standard. High accurate voltage measurement
contributes to increasing the mileage for Battery Electric Vehicles
(BEV). Moreover, the guaranteed voltage measurement error over
wide input voltage ranges and wide temperature ranges allows to
provide a common platform for different vehicle models and
applications. These BMS solutions represent an important step
towards ensuring safety, efficiency and long-lasting performance
for electric vehicles.

Stackable
It may be necessary to connect a large number of batteries in series
to provide the required energy for high-voltage energy storage
systems or electric vehicles. At this point, Nuvoton’s KA496XX
series comes into play. The integrations in this product group can
be connected to each other in series and controlled by a main
processor. This provides the extensibility and modularity of the
battery management system, providing solutions suitable for

different applications.

Non-Stackable
Nuvoton’s KA495XXA Series BMSs are equipped with highresolution
ADC (Analog-to-Digital Converter) and accurately measures the
battery cell voltage and current. The Non-Stackable series includes
the necessary built-in regulator for peripheral circuits. With this, the
users can easily create the cell balancing switch, charge and discharge
controls. This series is ideal for
applications requiring simpler
and compact solutions, allowing
— the users to configure their
systems even more quickly and
efficiently. These two series
highlight the diversity and
flexibility of Nuvoton’s BMS
solutions by offering modular
features optimized for different
cases of use.
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PMIC GUG YONETIM
SISTEMLER]

PMIC POWER MANAGEMENT SYSTEMS

PMIC

Glc Yoénetimi Entegre Devreleri (PMIC), elektronik
cihazlarda kritik Sneme sahip bilesenlerdir. Gli¢ dagitimi,
voltaj regiilasyonu, pil sarji ve sistem korumasi gibi
gorevleri yerine getirerek, cihazlarin givenli ve verimli
calismasini saglar. PMIC’ler, akilli telefonlardan tablet
bilgisayarlara, dizlistl bilgisayarlardan loT cihazlarina
kadar genis bir yelpazede kullanilir. Bu cihazlarda enerji
verimliligi saglamak, pil émriini artirmak ve glgc tiketimini
optimize etmek icin kritik bir rol oynarlar.

Nordic Semiconductor Low power konusunda diinya lideri
olan bir firmadir. Bluetooth, Wi-Fi, NB-loT ve son olarak
PMIC ile beraber loT konusunda tamamen ¢6zim odakh
ilerleyen teknoloji firmasi haline gelmistir.

Nordic Semiconductor’in PMIC’lerinin 6zellikleri arasinda
asagidakiler bulunmaktadir:

Yiiksek Verimli DC-DC Doniistiiriiciiler:

Duslk glg tiketimli cihazlar igin pil giicina verimli bir
sekilde kullanmak amaciyla tasarlanmis yuksek verimli
DC-DC donustiruciler bulunur.

Gii¢ Ydnetimi Fonksiyonlar:

PMIC’ler, enerji gereksinimlerini karsilamak lGzere gii¢
kaynagini otomatik olarak se¢gme ve yonlendirme gibi gli¢
yonetimi fonksiyonlari sunar.

Pil $arj Kontrolii:

Pil sarji ve desarjiyla ilgili kontrol ve koruma 6zelliklerine
sahiptir. Bu 6zellikle, tasinabilir cihazlarda pil gtivenligini ve
uzun é6murld pil kullanimini saglamak igin énemlidir.

Diisiik Giic Modlari icin Optimizasyon:

PMIC’ler, duslk gug tiketimini saglamak lizere gesitli
disuk gu¢ modlari igin optimize edilmistir. Bu 6zellik,
cihazin bekleme modunda veya dusik gl kosullarinda
maksimum verimlilik elde etmesine yardimci olur.
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SAHA UYGULAMA MUHENDIS
FIELD APPLICATION ENGINEER
MUHAMMED HAKBILEN

PMIC

The Power Management Integrated Circuits (PMIC) are critical
components in electronic devices. They carry out major tasks such as
power distribution, voltage regulation, battery charging and system
protection, ensuring the safe and efficient operation of devices. PMICs
are used in a wide variety of applications, from smartphones to tablet
computers, or laptops to loT devices. They play an essential role in
these devices to ensure energy efficiency, increase battery life and
optimize power consumption.

Nordic Semiconductor is a global leader in Low Power field. It has
become a solution-oriented technology company in the field of loT,
with its Bluetooth, Wi-Fi, NB-loT and recently PMIC technologies.
Among the features of Nordic Semiconductor PMICs are the following:

High Efficiency DC-DC Converters:
For devices with low power consumption, there are high-efficiency
DC-DC converters designed to use battery power efficiently.

Power Management Functions:
PMICs offer power management functions such as automatically
selecting and routing the power source to meet energy requirements.

Battery Charge Control:

It has control and protection features for battery charging and
discharging. This is particularly important to ensure both battery safety
and long-lasting usage in portable devices.

Optimization for Low Power Modes:

PMICs are optimized for various low power modes to ensure low
power consumption. This helps the device achieve maximum
efficiency in standby mode or in low power conditions.
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Giic Kaynag Secenekleri:

PMIC’ler, genellikle harici gli¢ kaynaklari ve pil
arasinda gecis yapma yetenegi sunar. Bu, cihazin
enerji gereksinimlerine goére en uygun gli¢ kaynagini
secmesine olanak tanir.

Gii¢ Tiiketimini izleme ve Yinetme Yetenekleri:
PMIC’ler, genellikle gii¢ tiiketimini izleme ve yénetme
yeteneklerine sahiptir. Bu 6zellik, cihazin gug kullanimini
analiz etmesine ve
optimize etmesine olanak

fanir. Power Inputs

DC Power Supply
Nordic’in hangi PMIC
iiriinleri mevcut ve
bunlarin dzellikleri neler
bunlara deginelim
Nordic nPM ailesini
piyasaya surerek PMIC
konusunda ses getirdi.
nPM1100 ve nPM1300
olmak lzere iki adet trind
blinyesinde bulunduran
Nordic, batarya gerektiren
uygulamalarda musterilerine ¢ézim saghyor.

Battery power

Battery charging

nPM1100 ve nPM1300 bakildiginda ikisi de ortak olarak
bataryanizi sarj etmeye olanak saglamakta ve ayni
zamanda ¢ikisinda bulunan DC/DC buck regilatoru
sayesinde regulator goérevi gérmektedir.

ikisini ayiran temel dzellikler

Npm1100 bakildigi zaman 20V’ a kadar girise uygulanan
voltaji ¢ikis olarak 1.8V, 2.1V ,2.7V ve 3V reglile
edebilmektedir. 150mA’ e kadar yiiksek verimli DC/DC
buck akim ¢ikisi saglamaktadir.

20mA ile 400mA arasinda ayarlanabilir bataryanin
cekecegi akimi belirleyebilirsiniz. Ayni zamanda girisine
en fazla 500mA uygulanabilmektedir. Cikisinda %92’lik
bir gi¢ verimi elde edilebilmektedir.

Yaklasik olarak PCB boyutuyla beraber kolayca tercih
edilebilir.

Tl Uretmis oldugu BQ25150 PMIC’i testler
sonucu 48 saatlik bir batarya 6mru sunarken
Nordic nPM1100 ile 87 saatlik bir batarya émri
sunmakta. Yaklasik olarak %88 daha verimlidir.
Uyku modunda 470 nA’e kadar inen akim
tuketimiyle pil dmriiniizi uzatmaya yardimci
olmaktadir.
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Power Supply Options:
PMICs usually offer the ability to switch between external power
sources and the battery. This allows the device to select

the most suitable power source according to its energy

requirements.

Ability to Monitor and Manage Power Consumption:
PMICs usually have the capabilities to monitor and manage
power consumption. This allows the device to analyze and

Power Outputs

optimize power
usage.

Now, let’s delve

Regulated Power into the PMIC
é products by
Nordic, as well as
- their main
PMIC egulated Power features

e

Nordic has made
tremendous impact

Regulated Power in PMIC field by
ﬁ launching its nPM
family. Nordic,

which has two

products, NPM1100
and NPM1300, provides solutions to its customers in
applications that require batteries. The NPM1100 and NPM1300
both allow the users to charge their batteries and also act as
regulators with the DC/DC buck regulator at the output.

The mainfeatures that distinguish these two products

The Npm1100 is able to regulate the voltage applied to the input
of up to 20V as outputs 1.8V, 2.1V, 2.7V and 3V. It provides high
efficiency DC/DC buck current output of up to 150mA.

The user can specify the current that the adjustable battery will
draw between 20mA and 400mA. Also, maximum of 500mA can
be applied to the input. A power efficiency of 92% can be
achieved at the output.

It can be preferred also with its appropriate PCB size. The
BQ25150 PMIC produced by Tl offers a battery life of 48 hours
according to the tests, while the Nordic NPM1100 offers a
battery life of 87 hours. So it is roughly 88% more efficient. It
helps to extend your battery life with a current consumption of up
to 470 NA in sleep mode.
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PMIC, diisiik giiclii kablosuz uygulamalar i¢in henzersiz
sistem yonetimi dzellikleri ve dogru batarya dlciimii saglar.
PMIC offers unique system management features and accurate battery measurement for low-power wireless applications.

nPM1300 PMIC, temel iglevieri kompakt bir pakete entegre
ederek Fuel Gauging dzelligiyle yapisin1 zenginlestirdi.

PMIC ayrica distk gii¢li kablosuz uygulamalar igin benzersiz
sistem yonetimi 6zellikleri ve dogru batarya 6lcimu saglar.
nPM1300’lUn benzersiz algoritma tabanli batarya durumu
gOstergesi, voltaj tabanli batarya gostergelerinden daha yliksek
dogruluk igin voltaj, akim ve sicaklik izlemeyi kullanarak yliksek
dogruluk ve dusuk gui¢ tiketimi arasindaki bu dengeyi saglayan
ilk sirkettir. nPM1300 ile beraber bataryanizin durumunu
izleyebilirsiniz. Bunu sadece 12C haberlesmesi lizerinden
gerceklestirip higcbir kod yazmadan degeri okuyabilirsiniz.
nPM1300 PMIC, 4,0 ila 5,5 V harici glic kaynagindan veya 2,4
V’a kadar pil voltajindan galisir. iki adet regiilatoru ile beraber
1,0 ile 3,3 V arasinda ve 200 mA maksimum akima kadar
yapilandirilabilen ayri DC/DC buck donustiriculer tarafindan
dizenlenir.

nPM1300, 800 mA’e kadar sarj akimini ve programlanabilir 3,5
ila 4,45 V sonlandirma voltajini destekleyen dogrusal bir sarj
moduili ile tek hiicreli Li-ion, Li-poly ve LiFePO4 pilleri sarj
eder. Pil sarj cihazi, sarj sirasinda programlanabilir maksimum
cip sicakhgi ile otomatik termal diizenleme 6zelligine sahiptir.
Yani ¢ip asiri sekilde 1sinmaya basladiktan sonra sarj cihazi
asiri iIsinmayi 6nlemek icin adimlar atmaktadir. Programlanabilir
maksimum ¢ip sicakhigiyla ¢ip igin belirli bir sicaklik degeri
belirleyip sarji hizi ve glivenlik arasindaki ince gizgiyi
ayarlamaniza olanak tanir.

Eger ki bataryanizi sarj edebileceginiz, regulator

olarak kullanabileceginiz, bataryanizin durumunu
gozlemleyebileceginiz, harici wathdog bulunan ve hard reset
Ozelligi bulunan bir PMIC istiyorsaniz nPM1300 bu ig igin
bicilmis kaftan!

Bu essiz Urlinleri denemek ve bu Urinlerle ilgili destek almak
icin Ozdisan Elektronik'e sizleri bekleriz.

B+

Charger  2xBuck
IC DC/DC

PMIC
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2xLoad
Switch

nPM1300 PMIC has further enriched its structure with
Fuel Gauging feature, by integrating basic functions into
acompact package.

PMIC also provides unique system management features
and accurate battery measurement for low-power wireless
applications. The nPM1300’s unique algorithm-based battery
status indicator is the first to achieve this balance between
high accuracy and low power consumption by using voltage,
current and temperature monitoring for higher accuracy than
voltagebased battery indicators. With nPM1300, you can
monitor the status of your battery. You can do this simply over
12C communication and read the value without having to write
any code. The nPM1300 PMIC operates from an external
power supply of 4.0 to 5.5V, or a battery voltage of up to
2.4V. ltis regulated by separate DC/DC buck converters,
which can be configured with two regulators between 1.0 and
3.3V and for up to a maximum current of 200 mA.

The nPM1300 charges single-cell Li-ion, Li-poly and
LiFePO4 batteries with a linear charging module that
supports charging current of up to 800 mA and a
programmable termination voltage of 3.5t0 4.45 V. The
battery charger has automatic thermal regulation with
programmable maximum chip temperature during charging.
In other words, after the chip starts to overheat, the charger
takes some measures to prevent overheating. This allows
the user to set a specific temperature value for the chip with

a programmable maximum chip temperature, and perfectly
adjust the “thin line” between charging speed and safety.

If you are looking for a PMIC that will allow you to charge your
battery, use it as a regulator, monitor the state of your battery,
and which is also equipped with external watchdog and hard
reset function, nPM1300 is just for you!

We are waiting for you at Ozdisan Elektronik
to try these unique products and get support
for these products.

+m++ B

External Hard
Watchdog ResetIC

Fuel
Gauge
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ORing Diodes for Charging Piles

High Voltage Rectifiers Made for Continuous Power Supply

> Ozellikler

Dusuk glg kaybi
Yiksek verimlilik ve gtvenilirlik
Yiksek ani akim tasima kapasitesi
Cam ile pasivasyonlu ¢ip birlesimi

Solder dip 265°C max., 1 0 sn.,

JESD 22-B106 standardina gore
AB RoHS 2.0 standartlarina uygun
IEC 61249 standardina gore yesil

> Features

Low power loss

High efficiency and reliability

High surge current capability

Glass passivated chip junction

Solder dip 265°C max.10 s, per JESD 22-B106

Fully compliant with EU RoHS 2.0 standards

Green molding compound as per IEC 61249 standard
IEC 61249 standartlarinda ¢evre dostu kalip alagimi

kaliplama bilesigi
> Products
VRRM IO IFSM
TO-247AD-2LM | Part Numbers
’ PGR6016PT 1600 60 800
/ PGR9016PT 1600 90 915

/

> Block Diagram

Vienna PFC

Oring Rectifier

A

www.ozdisan.com

L

Secondary Rectifier

400V - 8OOV

|
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TFT | LCD'LERDE
DOKUNMATIK YAPILAR

TOUCH STRUCTURES N TFT/LCDS

nimuzde elektronik cihazlarin kullanici

arayiizlerinde dokunmatik ekranlar biyiik ARGE VE TEKNIK DESTEK MUHENDISI
rol oynuyor. Ozellikle LCD dokunmatik ekran R&D AND TECHNICAL SUPPORT ENGINEER
teknolojileri hem goérsel kalitede hem de kullanici EMRE CAKIR

deneyiminde dnemli gelismelere sahne oluyor. Biz de
dokunmatik ekran yapisindaki yeni trendleri
ve bu teknolojilerin cihaz tasarimina
etkilerini ele alacagiz.

Touch screens play a major role in the user
interfaces of today’s electronic devices. In particular,
LCD touch screen technologies improve not only the
visual quality but also the overall user experience.
We will now cover the new trends in touch screen
structures and their effects on device designs.

LCD DOKUNMATIK EKRANLARIN
YAPISAL EVRIMi

Ortalama bir dokunmatik LCD ekran,
temel olarak ¢ ana katmandan olusur:

Koruyucu cam, dokunmatik ylizey ve ekran THE STRUCTURAL EVOLUTION OF LCD TOUCH SCREENS
paneli. Geleneksel gerceve yapistirma yontemiyle Uretilen An average touch LCD screen is mainly composed of three main
ekranlar, bu katmanlar arasinda hava bosluklari birakir. Bu layers: Protective glass, touchpad and screen panel. The screens
tasarim basit ve dusik maliyetli olsa da hava bosluklari isik produced by the traditional frame bonding method leave some air
kirlmasina ve ekran kalitesinin diismesine yol acabilir. gaps between the layers. Although this design is simple and cost-
effective, these air gaps can lead to light refraction and reduced
Cerceve Yapistirma: Geleneksel yontem olan gergeve screen quality.
yapistirma, dokunmatik ekran ile panelin Frame Bonding: Frame bonding, which is the

traditional method, is based on combining the
touch screen and the panel with a special
double-sided tape or adhesive. This leaves air
gaps between the layers. Although it is a lowcost
and fast production method, the screens
produced with this method are open to dust
ingress and the air gap causes light refraction,

ozel cift tarafli bant veya yapistirici ile
birlestiriimesi esasina dayanir. Bu katmanlar
arasinda hava bosluklari birakir. Distk
maliyetli ve hizli bir Gretim yontemi olsa da
bu yontemle Uretilen ekranlarin toz girisine
aclk ve hava boslugunun 1sik kirllmasina
sebep olmasi gorinti kalitesini olumsuz

L g

etkileyebilir. which can negatively affect the image quality.
Full Laminated: The full laminated method, which

Tam Lamine: Dokunmatik ekran ve LCD panel arasinda leaves no air gaps between the touch screen and the LCD panel, is

higbir hava boslugu birakmayan tam lamine yontemi, especially preferred for premium devices.

ozellikle premium cihazlarda tercih edilir.

Daha ince ve hafif ekranlar sunarken i OpttBonding Wihout OptotBoning While offering thinner and lighter screens, they

Isik yansimalarini azaltir, toza karsl tam also reduce light reflections, offer full protection

bir yalitim ve giines 1s1d1 gibi zorlayici < < against dust, and provide a clear image even in
ortamlarda bile net bir goriintiiye olanak 753'§_"§ :::m; —; challenging environments such as insulation and
sagliyor. Ancak bu yéntemin Uretim e w sunlight. However, the production of this method
sureci daha karmasik ve maliyetlidir. is more complicated and costly.
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KAPASITIF EKRANLAR iGiN TAM

LAMINE BONDING TEKNOLOJILERi

Dokunmatik ekran tasarimlarindaki yenilikgi yaklagimlar
yalnizca gorsel kaliteyi artirmakla kalmiyor ayni zamanda
cihazlarin iglevselligini de bir Ust seviyeye tasiyor.

0GS (One Glass Solution): Su anda tam lamine LCD
kapasitif dokunmatik ekranlarda kullanilan ana ¢ézimddr.
Dokunmatik katmani ve koruyucu cam katmanini bir araya
getirir, koruyucu camin ig tarafina ITO (indiyum Kalay Oksit)
iletken katmani kaplar ve dogrudan koruyucu cam (izerine
kaplama ve litografi uygular, bu da bir parga camdan ve

bir laminasyondan tasarruf saglar, LCD dokunmatik ekrani
daha ince ve hafif hale getirir ve maliyeti disgurur.

In-Cell Teknolgjisi: Dokunmatik panel islevini LCD
piksellerine yerlegtirme yani dokunmatik sensor islevini
ekranin igine yerlestirme yontemi. Incell, ITO dokunmatik
filmi, sivi kristal tabakasiyla kaynastirilmis olan ekran
panelinin st cam alt tabakasinin altina yerlestirir. Hicre
ici dokunmatik panelin yeniligi, devreleri sivi kristale
yuklemesidir. Bu da LCD ekrana, geleneksel dokunmatik
ekranin algilama ve dokunmatik ekran giris yetenegini
kazandiran bir teknolojidir. Hiicre i¢i dokunmatik panel
yalnizca daha dogru olmakla kalmaz, ayni zamanda bir
dokunmatik panele olan ihtiyaci da ortadan kaldirir, bu
da tim dokunmatik ekrani daha ince ve daha hafif hale
getirir. Geleneksel dokunmatik ekran gilineste ekrani net
bir sekilde gérmek daha zordur, ancak bu teknolojide
dokunmatik panel olmadigdi igin dogal olarak paralaks
yoktur ve okunabilirlik de iyilestirilmistir.

On-Cell Teknolgjisi: Ekranin (izerindeki Cover Glass ile
Touch sensorun birlestirilerek LCD hiicre katmaninin
lzerine konularak uretilmis dokunmatik sensorli

LCD panellerdir. Yapisal olarak In-cell’e gére biraz
daha basit olmasinin bazi teknik zorluklar vardir.

Bazi Amoled panel irlnlerinde kullanilan teknoloji,
dokunmatik inceligini hentiz agamamis olmasi,

Uretilen dokunmatikte renklerin homojen olmamasi

ve diger sorunlari beraberinde getirmektedir.

GELECEK BiZLERE NE SUNACAK?

Cover Lens

Adhensive or Air

FULL LAMINATED BONDING TECHNOLOGIES

FOR CAPACITIVE SCREENS

Innovative approaches to touch screen designs not only improve the
visual quality, but also take the functionality of devices to the next
level.

OGS (One Glass Solution): It is currently the main solution used in
fully laminated LCD capacitive touch screens. It combines the touch
layer and the protective glass layer, covers the ITO (Indium Tin Oxide)
conductive layer on the inner side of the protective glass, and applies
the coating and lithography directly on the protective glass, which is
made of a piece of glass and saves on lamination, making the LCD
touch screen thinner and lighter and reducing the overall cost further.

In-Cell Technology: This is the method of placing the touch panel
function on the LCD pixels, i.e. placing the touch sensor function
inside the screen. Incell places the ITO touch film under the upper
glass substrate of the display panel, which is infused with the liquid
crystal layer. The innovation of the in-cell touch panel is that it loads
circuits into liquid crystal. This is a technology that gives the LCD
screen the detection and touching input ability of the traditional
touch screen. The in-cell touch panel is not only more accurate, but
also eliminates the need for a touch panel, which makes the entire
touch screen even thinner and lighter. A traditional touch screen is
more difficult to see/read the screen clearly under sunlight. In this
technology, on the other hand, there is no parallax and the readability
has been improved as there is no touch panel.

On-Cell Technology: They are CD panels, which are produced by

combining the Cover Glass on the screen with the Touch sensor and

placing them on top of the LCD cell layer. The fact that it is structurally

a little simpler than In-cell brings some technical difficulties. The

technology used in some Amoled panel products brings with them

some issues such as lack of touch
fineness or the colors being not
homogeneous.

On-Cell In-Cell

Cover Lens

WHAT WILL THEFUTURE
OFFERUS?

While full laminated screens
continue to become a standard in
touch technologies, they play a
major role in improving the visual

Adhensive or Air

Tam lamine ekranlar, dokunmatik teknolojilerde bir —— il quality and durabilly of devices.
! m On the other hand, technologies

standart haline gelmeye devam ederken cihazlarin Sensor (CokrFilsr) such as In-Cell and On-Cell are
gorsel kalitesini ve dayaniklihgini artirmada biyiik  Color Filter Biquidieyrstal becoming one of the industry’s
rol oynuyor. Ote yandan In-Cell ve On-Cell gibi Eiquidieyrstal SR - -

% primary preferences, by offering
teknolojiler, daha kompakt tasarimlar ve istiin t B 1 B (2 more compact designs and
etkilesim 6zellikleri sunarak endustrinin éncelikli superior interaction features.

tercihlerinden biri haline geliyor.

Bu teknolojilerin yalnizca mobil cihazlarla sinirl

kalmayip otomotiv, endustriyel kontrol sistemleri ve saghk
cihazlari gibi alanlarda da yayginlagsmasi bekleniyor.
Kullanici deneyimini merkeze alan bu yenilikler teknolojik
cihazlarla etkilegimimizi yeniden tanimliyor.

www.ozdisan.com | Online Shopping &

These technologies are expected
not to be limited to mobile devices
only, and become widespread in other fields such as automotive,
industrial control systems and healthcare devices.
These innovations, which focus on the user experience, redefine
our interaction with technological devices.
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UZMAN BAKISI / EXPERT'S VIEW

TESTKUPON
VE MIKRO KESIT

TESTCOUPON AND MICROSECTION

CB (Baski Devre Karti) Uretiminde, kalite

kontrolu ve tasarim dogrulamasi igin gesitli test

yontemleri kullanihir. Bu testler, devrelerin diizgiin

calismasini ve Uretim sireglerinin dogrulugunu
garantileyebilmek igin gereklidir. “Test kuponu” ve “Mikro
kesit” de bu testlerden bazilandir.

- Test kuponlari: PCB iiretimindeki elektriksel hatalarin ve
Uretim hatalarinin erken asamada tespit edilmesini saglar.
Elektriksel iletkenlik ve yol testleri igin kullanilir.

« Mikro kesit: PCB'nin i¢ yapisini detayli incelemek
icin yapilan bir kalite kontrol igslemidir. Katmanlar arasi
baglantilar, lehimleme kalitesi, via’lar ve bakir yollarin
durumu incelenir.

Her iki test de PCB Uretiminde kaliteyi saglamak, olasi
hatalar erken tespit etmek ve Urinin glvenilirligini
artirmak igin kullanilir.

1. Test Kuponu Test kuponu, PCB (retim siirecinde
elektronik devre kartinin belirli alanlarinda yapilan testlerin
sonugclarini almak amaciyla kullanilan bir prototip ya da
ornektir.

PCB uretiminde kalite kontroliini saglamak igin kullanilan
basit ama etkili araglardir.

Genellikle prototip asamasinda veya seri Gretim 6ncesi
kullanilan bu kuponlar, Gretim hattindaki potansiyel
sorunlari erken tespit etme konusunda kritik 6neme
sahiptir.
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BASKILI DEVRE KARTI TAKIM LIDERI
PRINTED CIRCUIT BOARD TEAM LEADER
VURAL ARSLAN

In PCB (Printed Circuit Board) production, several tests
methods are used for quality control and design verification.
These tests are required in order to make the circuits function
perfectly and guarantee the accuracy of the manufacturing
processes. “Test coupon” and "Micro section" are some of these
tests.

¢ Test coupons: It enables the detection of electrical faults and
production errors in PCB production process at an early
stage. Itis used for electrical conductivity and road tests.

* Micro section: It is a quality control process performed to
examine the internal structure of the PCB in detail. Inter-layer
connections, soldering quality, vias and the condition of copper
paths are tested.

Both tests are used in PCB production to ensure quality,

detect possible errors at early stages and improve the
reliability of the product.

1. Test Coupon

A test coupon is a prototype or sample used to obtain the

results of tests performed on certain areas of an electronic

circuit board during the PCB production process.

They are simple but effective tools used to ensure quality

control in PCB production. These coupons, which are usually used
at the prototype stage or any stage before mass production, are
critical for detecting potential problems on the production line at an
early stage.
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Test Kuponlarinin Kullamim Alanlan ve Faydalan

- Uretim Hatasi Tespiti: Eger iretim siirecinde bir hata
olusursa (bakir kaplama hatalari, lehim hatalari vb.), test
kuponu sayesinde bu hatalar hizlica tespit edilebilir.

- Seri Uretim Kalitesi Kontrolii: Uretim devam ettikce

test kuponlari, tretim sirecinin dogru ilerledigini ve kalite

kontroltiniin yapildigini géstermek igin kullanihr.

- Kisa Devre Tespiti: Bu, herhangi bir yanliglkla birbirine

baglanan bakir yollari veya yollar arasinda olusan
istenmeyen elektriksel iletkenlikleri kontrol etmek igin
kullantlir.

- Acik Devre Tespiti: Yollarin dogru sekilde baglh olup
olmadigini test eder. Bir yolun kesilmesi veya kopmasi,
PCB’nin dlizglin galismamasina neden olabilir.

Test kuponu ornekleri

+ Yol Test Kuponu: Bakir yollarin diizginlGgini ve
iletkenligini test eder.

- Via Test Kuponu: Via’larin dogru agilip agiimadigini ve
duzgun bir sekilde kaplanip kaplanmadigini kontrol eder.

2. Mikro kesit
Mikro kesit, PCB’nin i¢ yapisini incelemek igin kullanilan
bir test yontemidir. Bu islemde, PCB’nin bir
kesiti alinir ve mikroskop altinda detayli sekilde
incelenir.

PCB’nin kalitesinin artirilmasi amaciyla yapilan
son kontrollerden biridir. Ozellikle yiiksek
hassasiyet gerektiren Uriinlerde (6rnegin,
medikal veya ugak elektronigi gibi) bu tir
incelemeler kritik Gneme sahiptir.

PCB uretiminde oldukga kritik bir kalite kontrol
asamasidir.

Mikro Kesit islemi Agamalan
1. Kesit Alma: PCB’nin bir pargasi (genellikle
birkag milimetrelik bir alan) kesilir.

2. islem ve Hazirhk: Bu kesit, 6zel bir kesme
makinesi ve zimpara makineleriyle diizgiin bir
sekilde incelenecek hale getirilir. Gerekirse,

bu kesitler cilalanabilir ve inceleme igin yuzeyi :-“'
dizlestirilir.
3. Mikroskopik inceleme: Hazirlanan kesitler, %

mikroskop altinda detayh bir sekilde incelenir.

Bu inceleme sirasinda, PCB’nin i¢ yapisindaki
katmanlar, baglantilar, lehimleme noktalari, via’lar,
delikler ve bakir yollarin kalitesi kontrol edilir.

Areas of Use and Benefits of Test Coupons

¢ Production Error Detection: If an error occurs in the production
process (copper plating errors, soldering errors etc.), it can be
detected quickly with the test coupon.

¢ Mass Production Quality Control: As production continues, the test
coupons are used to show that the production is progressing
smoothly and that the quality control has been carried out.

e Short Circuit Testing: This is used to control unwanted electrical
conductivities that occur between copper paths or the paths that are
accidentally connected to each other.

¢ Open Circuit Testing: It tests whether the paths are connected
correctly. A cut or rupture of a path may cause the PCB to not function
properly.

Test coupon examples
* Path Test Coupon: It tests the smoothness and conductivity of
copper paths.

¢ Via Test Coupon: It checks whether the vias are opened correctly
and covered properly.

2. Micro-section

Micro-section is a test method used to examine the internal structure of
a PCB. In this process, a cross section is taken from the PCB and
examined in detail under a microscope. It is one of the final checks
aiming to improve the overall quality of PCB. Such inspections are
especially critical for products that
require high precision (such as medical
or aircraft electronics).

Itis a very critical quality control stage
in PCB production.

Stages of the Micro-Section Process

1. Taking a Section Sample: A piece of
PCB (usually an area of several
millimeters) is cut off.

2. Processing and Preparation: This
section is made to be properly
examined with a special cutting
machine and sanding machines. When
necessary, these sections can be
polished and their surface smoothed
for inspection.

3. Microscopic Examination: The
prepared sections are examined in
detail under a microscope. During this
inspection, the quality of the layers,
connections, soldering points, vias,
holes and copper paths in the internal
structure of the PCB is checked.

www.ozdisan.com | Online Shopping &
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UZMAN BAKISI / EXPERT'S VIEW

Mikro Kesitin Kullamim Amaclar

« Lehimleme Kalitesi: Lehimleme noktalarinin saglamhig
ve yeterliligi kontrol edilir. Yetersiz lehimleme, soguk
lehim noktalarina, delik gevresinde bosluklara veya zayif
baglantilara yol acabilir.

- Katmanlar Arasi Baglantilar: PCB (izerinde katmanlar arasi
baglantilar (6rnegin, via’lar) dizglin bir sekilde yapilmis mi,
bu baglantilarin dogru sekilde kaplanip kaplanmadigi kontrol
edilir.

- Delik ve Via incelemesi: PCB iizerinde yapilan deliklerin
dizgunlaga, via’'larin dogru kaplanip kaplanmadigi ve
herhangi bir baglanti hatasi olup olmadigi kontrol edilir.

- Bakar Yollarimin Kalitesi: PCB uzerindeki bakir yollarin
dizginligu, kalinhgi ve asinma durumu kontrol edilir.

Mikro Kesitin Sagladigi Faydalar

- Yiiksek Giivenilirlik: Ozellikle kritik uygulamalarda,
PCB’nin yapisal batinligi mikroskobik incelemelerle kontrol
edilerek gavenilirlik artirilir.

« Hizh Tespit: Uretim sirasinda herhangi bir hata tespit
edilirse, hizlica dizeltilebilir ve tretim hatalarinin 6niine
gecilebilir.

+ Uzun Vadeli Performans: PCB’nin uzun émiirl(i ve givenilir
bir sekilde ¢alismasi icin Mikro kesitle yapilan incelemeler
oldukga onemlidir.
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The Purpose of Micro Section Use

* Soldering Quality: The robustness and adequacy of the soldering
points are checked. Insufficient soldering can lead to cold soldering
points, gaps around the hole, or weak connections.

¢ Connections Between Layers: It is tested whether the inter-
layer connections (such as vias) on the PCB are made correctly and
the connections are covered properly.

¢ Hole and Via Test: Itis tested whether the holes made on the
PCB are smooth, the vias are correctly coated and there are any

connection errors.

* The Quality of Copper Paths: The
smoothness, thickness and wearing condition of
the copper paths on the PCB are tested.

The Benefits of Micro-Section

* High Reliability: Especially in critical
applications, the reliability is increased by
checking the structural integrity of the PCB with
microscopic tests.

 Fast Detection: If any errors are detected
during production, they can be corrected quickly
and production errors can be prevented.

¢ Long-Term Performance: For the long-
lasting and reliable operation of the PCB, the
tests carried out by micro-section are critical.
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ENCELITAS

PYD 1378 (LHIT78)

PYD 1378 (LHI778), seri zit formatta cift elemanl bir
dedektdrdiir. iki elemant isil seramik temellidir. Sinyal, kaynak
izleyici yapilandirmasinda dahili bir FET’e baglanir. Daha

iyi Elektromanyetik Girisim (EMI) bagisikhd igin dahili bir
filtreleme devresi uygulanir. PYD1378, geleneksel glivenlik
uygulamalarinda uygun maliyetli bir dedektordr.

Ozellikler

* EMI korumasi igin TO-5 metal muhafaza

* Yuksek tepkili seramik 1sil elektrik materyal
2 x 1 mm? elemanl ¢ift dedektor

710 goris alani

 Kaynak izleyici yapilandirmasinda dahili FET
« Dahili EMI filtreleme

Uygulama Alanlan

* Yatay Montaj Uygulamalari

 Duslik Maliyetli Tasarimlar

« Uzun Mesafe insan Hareketi Algilama (lensli)
* Enerji Tasarrufu Uygulamalari

* Hirsizlik Alarmlari

TECHNOLOGIES

PYDI3TA (LRITTY)

The PYD 1378(LHI778) is a dual-element detector in serial opposed
format. Its two elements are based on pyro ceramic. The signal is
connected to an internal FET in the source follower configuration.
An internal filtering circuit is implemented for better EMI immunity.
The PYD 1378 is a cost-effective detector in traditional security
applications.

Features

*» TO-5 metal housing for EMI shielding

* High responsivity ceramic pyroelectric elements
* Dual detector with 2 x 1 mm2 elements

* 71 field-of-view

* Integrated FET in source follower configuration
* Intergrated EMI filtering stage

Applications

 Horizontal Mounting Applications

 Optimal for Cost Effective designs

* Long Distance Human Motion Detection (with lens)
« Energy Saving Applications

* Intrusion Alarms

Transmittance [%]
B 8 8 88 3 8 B

s
SR

-]

Parameter ~ Symbol  Min  Typ  Max Unit Remarks/Conditions
Housing | [ 705 | |  seefig. 1
Field of View FOV | =7 % seesec.12
Element Size | o | | Zx1 | | mm seefig1
Spacing [ [ 1 [ mm  seefig.1
Responsivity R 33 4.2 KWW seesec. 1.1

Match  (Ra—Re)/Ra | 110 % seesec.1d
Noise | | [ 20 | 50 | HVpp  seesec, 1.1
IR-Filter | ' Standard | seesec. 1.3
Parameter | Symbol Min Typ Max Unit
| OperatingVoltage | Voo | 2 J kel v
Source/Offset Voltage | Vs 02 155 V |
| Drain-Source Voltage | Vps 0.5 v

PPing 1-2 on & horizontal plane

©
=
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SARI SIiYAHHABERLER / YELLOW BLACK NEWS

ISTANBULSPOR'UN KALBINDE BiR HAYAT:
PROF. DR. AZIZ KAYA ALTURFAN

ALIFEINTHE REART OF ISTANBULSPOR: PROF. DR. AZIL KAYA ALTURFAN

[stanbulspor'un yénetim kurulu dyesi ve ortopedi uzmani Prof. Dr. Aziz Kaya Alturfan, Giresun'un Tirebolu ilgesinden istanbul

Erkek Lisesine uzanan yolculugunu bizlerle paylasti. Kaya, Istanbulspor'un kultip tarihindeki renklerin anlamindan futbolcu

ameliyatlarna kadar pek cok unutulmaz amisini bizlere aktardi. Bu réportajda istanbulspor'un gegmisi, bugtinii ve gelecedi
(zerine dederli gézlemler, kuliip ve spor diinyasina dair de énemli ipuglan bulacaksiniz... lyi okumalar.

Member of the board of directors of Istanbulspor, and an orthopedic specialist Prof. Dr. Aziz Kaya Alturfan shared with us his journey

from Giresun's Tirebolu county to Istanbul Men's High School. Kaya shared many unforgettable memories from Istanbulspor with us,

from the meaning of colors in the club's history to some player surgeries. In this interview, you will find valuable observations on the
past, present and future of Istanbulspor, as well as important tips about the club and sports world... Enjoy!

Oncelikle sizi taniyabilir miyiz?

ismim Aziz Kaya Alturfan, Giresun’un Tirebolu kazasinda
dogdum. Ortopedi ve Travmatoloji, Spor ve Diz Yaralanmalari
doktoruyum. ilk ve ortaokulu Tirebolu'da okudum, ortaokul
bittikten sonra istanbul Erkek Lisesi'ne yatili olarak geldim.

istanbulspor ile hayatiniz nasil kesisti, hangi gorevlerde
bulundunuz bu siire¢ten bahseder misiniz?

Taksim’de Misirli Han vardi istanbulspor Kullibi’niin merkezi o
zaman oradaydi, kulibiin baskani da Ali Sohtorik’ti. Ali Bey de
beni okuldan duymus. Zaten ben sporla ¢ok ilgiliydim, voleybol
ve futbol oynuyordum. Ali Bey beni genel sekreter olarak
yonetim kuruluna aldi ve bir anda aralarinda en geng ben
oldum, yas farki 25 falan.

First of all, can we get to know you?

My name is Aziz Kaya Alturfan, and | was born in the Tirebolu county
of Giresun. | am a doctor of Orthopedics and Traumatology, Sports
and Knee Injuries. | attended primary and secondary school in
Tirebolu, and after finishing secondary school | came to Istanbul
Men’s High School.

How did your life intersect with Istanbulspor, and what
tasks did you

complete?

The headquarters of Istanbulspor was at Misirli Inn in Taksim, and the
president of the club was Ali Sohtorik. Ali heard about me from the
school. | was already very interested in sports, and | was playing
volleyball and football. One day, Ali took me to the Board of Directors
as General Secretary and | suddenly became the youngest member
at the Board, the age difference was like 25.
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istanbulspor renklerinin hikayesinden bahseder misiniz?
ik kuruldugu zaman istanbulspor'un rengi sari beyazmis.
Sari siyah olmasinin hikayesi de soyle. istanbul Lisesi'nden
son iki sinif Canakkale Savasr'na gonllii olarak gidiyor,

tabii gok genc ve askerlik tecriibeleri olmadigi igin bir ingiliz
saldinsinda sehit diistiyorlar. Ogrenciler gitmeden evvel de iki
sinifi revir yapiyorlar, odalarini da sari ve beyaza boyuyorlar.
Sonra okula sehit haberi gelince okul tarafindan camlarin
kenarlari beyazdan siyaha boyaniyor ve o giin bugindur
istanbulspor’un renkleri sari siyah olarak kaliyor. Diinyada da
benim arastirdigim kadariyla bdyle anlamli renk hikayesi olan
bir kultip yok.

istanbulsporileilgili yasadiginiz ve unutamadiginiz bir
aninizi bizimle paylasir misiniz?

Yine bir ddnem transferin son giini yonetim kurulunu
topladik iki tane futbolcu alacagiz o zaman biitce de
yok, bir gelir de yok tek care yonetim kurulundaki
arkadaslarin cepten para vermesi. Kendi aramizda
konusuyoruz, tartisiyoruz o zamanin parasiyla 40 bin
lira lazim. Tam toplantinin sonuna gelmek tizereyken
Abdullah Kigili “Bagkan kefil olursa ben parayi
verece@im” dedi. Cocuklar da Aziz abi sen kefil ol biz
parayi bulup sana verecegiz dediler, ben de tamam
dedim. Abdullah Bey 40 bin lira verdi, o zamanlar gok
buyuk para ve futbolcular alindi. Sonra tabii Gizerinden
yillar gegti, Abdullah Bey hala bana ve gevremdekilere
sakasini yapar bana hala 40 bin lira borcu var diye.

istanbulspor'un su anki durumu hakkinda neler
soylemek istersiniz?

Benim eskiden bir tabirim vardi istanbulspor Filistin
gocmenleri gibi yeri yurdu belli olmayan bir takim derdim.
Cunki surekli kullip binasi ve tesisleri degisen bir takimdi
istanbulspor. En son, kuliibii hemserilerimizin satin almasiyla
artik takimin yeri, yurdu, tesisi, arazisi her seyi var. Yani kultip
0 gé¢men durumundan kurtuldu. Bizim yapamadigimiz bazi
seyleri bu yonetim kurulu yapiyor.

Bundan ayri olarak da kulup ilk defa benim baskanligim
sirasinda satilmistir. Zaten satisina ben onay vermigtim.

Tabii basta herkes kultip satilir mi falan diyor ben de ayni

seyi dustnuyorum ama para yok, hicbir sey yok! Kibris'ta bir
mobilya firmasina ilk satigini gergeklestirmistik. Bugtine gelip
baktiginizda birgok kullip satiliyor. Bunun en biyiik 6rnegi Paris
Saint - Germain ve diger buyik Avrupa kultpleridir.

Yurt disinda begendiginiz bir talam var mi?

Benim begendigim ve 6rnek olarak gordigim takim

Borussia Dortmund’dur, onun rengi de sari siyahtir. Borussia
Dortmund’u sevme sebebim surekli geng futbolcu yetistirmesi
ve sonra bunlari satmasi. Sattigi futbolculardan da simdiye
kadar 12 milyar euro gelir saglamis, milkkemmel bir basari.
istanbulspor'un da bu takim gibi olmasini diliyorum.

ﬁ istanbulsporlulardernegi
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Can you tell us about the story of Istanbulspor’s colors?
When it was first founded, the color of Istanbulspor was yellow and
white. As for the story of turning these colors to yellow and black...

The students in two highest grades of Istanbul High School went to
the Dardanelles War as volunteers, and as they were very young and
had no military experience, they died in a British attack. Before they
left, they turned two classrooms into infirmary and painted them yellow
and white. Then, when the news of their death reached to the school,
the edges of the windows are painted from white to black by the school
administration, and the colors of Istanbulspor remained “yellow and
black” since then. As far as | have researched and found, there is no
club in the world with such a meaningful color story.

Can you share with us a memory about Istanbulspor that
you can't forget?

On the last day of the transfer period, we
gathered the board of directors to transfer
two players, but the Club had no budget or
income, and the only remedy was to pay
from our own pockets. We needed 40k
Turkish liras. Just when we were about
to close the meeting, Abdullah Kigili said,
“If the President stands surety, | will give
the money.” The guys said to me, “Aziz,
you do this, and we will find the money
and give it back to you”, and | said okay.
Abdullah gave 40k Turkish liras, which
was a huge money for a player then.
Years have passed now but Abdullah still
makes jokes about me and others, as |
still owe him that 40k Turkish liras.

What would you like to say ahout the current

situation of Istanbulspor?

As | used to say in the past, “Istanbulspor was a club whose homeland
was not certain, just like the Palestinians. Because, Istanbulspor's HQ
and facilities were constantly being changed. But now, after one of our
compatriots has bought the club, it has a certain location, dormitory,
facility and land. So, the club got rid of that “migrant” situation. This
Board is doing many things that we have failed to do in the past. Apart
from that, the club was sold for the first time during my presidency. | was
the one who had approved the sale. Initially everyone was wondering if
the Club would be sold, but no one seemed to have the required funds
to buy it. We first sold the Club to a “furniture company” in Cyprus.
Today, on the other hand, many clubs are passing in to other hands
regularly. The main example of this is Paris Saint - Germain and other
big European clubs.

Is there a foreign team that you support?

My favorite foreign team is Borussia Dortmund, as its color is also
yellow and black. Another reason | support Borussia Dortmund is that
it regularly trains young footballers and then sells them. It has already
earned 12B euros from the players it has sold so far, which is a huge
success. | wish Istanbulspor to be a team like that.

@ istanbulsporlular Spor Kuliibii Dernegi
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AHMET OZTURK

KARATEDE TURKIYE'Y] TEMSIL EDEN
GENC YETENEK

A YOUNG TALENT REPRESENTING TURKIYE IN KARATE

hmet Oztiirk... Karatenin Arda Giiler’i olmaya
aday! Henlz 18 yasinda olmasina ragmen karate
sporunda ulusal ve uluslararasi basarilarla
adindan s6z ettiren Ahmet Oztiirk, sporla

hayatina yon veren genc bir yetenek. Karateye olan tutkusu,

zorluklarla dolu bir yolculugu azimle agsmasini sagladi.
Diinya gapindaki basarilari, karatedeki kararliligi ve bu
surecte aldigi desteklerle nasil ilham verici bir hikaye
yazdigini kendi agzindan dinleyelim.
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Ahmet Oztiirk... A candidate to become the Arda Guler of
Karate! Although he is only 18 years old, Ahmet Oztiirk has
already made his name with national and international
achievements in karate. His passion for karate allowed him to
overcome a journey full of difficulties, with perseverance.
Let’s hear from him how he wrote an inspiring story with his
global achievements, his determination in karate and the
support he received during this journey.
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“Sampiyonay diinya iigiinciisii olarak tamamladim, bu basarim

hem kisisel olarak hem de iilke adina hiiyiik bir gurur kaynag oldu.”

“l finished the championship as the third in the world, and this was
a source of great pride both personally and on behalf of my country.”

Oncelikle sizi taniyalim.

Ben Ahmet Oztiirk, 18 yasindayim. istanbul’'un Bahgelievler
ilgesinde yasamaktayim. Aslen Trabzonluyum, 6 yasimda
karate ile tanistim ve o glinden bu yana bir¢ok sporla
ilgilendim. Karate bana sadece fiziksel gii¢ degil ayni zamanda
disiplin, sabir ve 6zveri gibi 5nemli degerler kazandirdi. Hem
kisisel gelisimime katkida bulundu hem de hayatima farkli bir
bakis acisi kazandirdi. Su an karateye devam ediyorum ve bu
alanda ilerlemeye kararlyim.

Karateye nasil basladimz? Bu karari alma siireciniz ve
sonrasi nasil olustu, bunu anlatir misimiz?

Kugukken hiperaktif bir gocuktum, enerjimi atmam igin
annemin karariyla karateye basladim. Baslarda pek ilgim
oldugu séylenemezdi, antrenmanlardan kagmak istiyordum
ama ailemin destegiyle bunu siirdiirdiim. ilerleyen zamanlarda
ilk derecemi aldim ve karateye duydugum merak zamanla
artti. Boylece bu sporu ciddi sekilde yapmaya karar verdim.
Antrenmanlar disiplin ve 6zveri gerektirdigi igin baslangigta
zorlayiciydi ancak her gegen gun gelistigimi gérmek beni
motive etti. Karate sadece fiziksel degil zihinsel de bir yolculuk
oldu. Zaman iginde hem teknik hem de kisisel olarak gelisim
kaydettim ve bu spora olan sevgim artt.

www.ozdisan.com | Online Shopping &

Let's get to know you first.

I am Ahmet Ozturk, | am 18 years old. | live in the Bahcelievler
county of Istanbul. | am originally from Trabzon, | met karate when
| was 6 years old and | have been interested in many sports since
then. Karate has given me not only physical strength but also
important values such as discipline, patience and dedication. It
has both contributed to my personal development and given me a
different perspective about my life. | continue doing karate and |
am determined to further advance in this sport.

How did you start doing karate? Can you tell us about

the process of making this decision and what happened
afterwards?

| was a hyperactive child, and | started doing karate upon my

mother’s decision to discharge my energy. | wasn't so interested

atfirst, | always tried to escape from training, but with the support

of my family, | kept it up anyway. Later on | got my first medal, and

my interest in karate increased over time. So | decided to do this

sport professionally. The workouts were challenging at the beginning as
they required discipline and dedication, but it also motivated me to see
that | was improving every day. For me, karate has been a journey not
only physically but also mentally. Over time, | have improved myself both
technically and personally, and my love for this sport has further increased.
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“Karate sadece fiziksel degil,
zihinsel de hir yolculuk oldu.”

“For me, karate has been a journey not only
physically but also mentally.

Sampiyonluklariniz ve basarilariniz var, bize onlardan
bahseder misiniz? Hangi yillarda oldu, zorluklari ve
sevingleri nelerdi?

ilk derecemi 2019 yilinda ulusal ve uluslararasi yarisma olan
Karadeniz ve Hazar Ulkeleri Sampiyonasrnda iigiincii olarak
aldim, orada bronz madalya kazandim. Bu basari benim

icin donim noktasiydi, verdigim emeklerin karsiligini almak
karateye olan bagliigimi perginledi. Sonrasinda ¢ok daha
istekli olarak spor yapmaya devam ettim. 2022 Turkiye Karate
Sampiyonasrnda glimiis madalya aldim, bdylece segme
ikincisi oldum. Bu basari gok yogun antrenmanlarin ve bazen
cok zorlayici kosullarin sonucuydu. 2022 yilinda bel bélgesinde
fiziksel bir hastalik yagsadim ve karateye 1 yil ara vermek
zorunda kaldim. Aslinda doktor karate yapmami yasaklamisti,
doktoru dinlemedim ve antrenmanlarima devam ettim.
Antrenmanlarima tekrardan daha hirsh bir sekilde katildim.
Bunlarin sonucu olarak 2024 Turkiye Karate Sampiyonasi’'nda
altin madalya alip milli takim segmesine girmeye hak kazandim
ve tum rakipleri yenerek se¢me birincisi oldum. 2024 Diinya
Sampiyonasr'na milli takimimiz ile hazirlandik. Zorluklarin

en blyugu ise kendi sinirlarimi agmak ve kayiplari moral
bozmadan kabullenebilmekti. Ancak kazandigim her mag
bana buyiik seving ve motivasyon sagladi. Sampiyonayi diinya
Ucuinclsu olarak tamamladim, hem kisisel olarak hem de tilke
adina buyuk bir gurur kaynagi oldu.

Karate sizin i¢in ne ifade ediyor?

Karate benim igin yalnizca bir spor dali degil, hayatimin bir
rehberi. Bu yolculuk bana disiplin, 6zveri, sabir ve azim gibi
degerleri kazandirdi. Karsilastigim zorluklarla yizlesme
cesaretini ve micadele etme guciinii bana 6gretti. Bu spor
sayesinde sadece daha glglu bir sporcu degil, daha olgun
ve bilingli bir insan oldum.

Ozdisan ile olan is birliginiz hakkinda neler sdylemek
istersiniz?

Ozdisan ile olan ig birligimiz kariyerimdeki 6nemli déniim
noktalarindan biri oldu. Hem maddi hem de manevi
destekleri basarilarimda biiyiik rol oynadi. Ozdisan sadece
sponsorluk anlaminda degil ayni zamanda sporculara
verdigi deger ve destegiyle taninan bir marka. Bu is birligi
sayesinde kendimi daha da gelistirmek igin gerekli olan
firsatlara sahip oldum ve hedeflerime daha hizli ulasma
sansi buldum. Kendilerini profesyonel ve samimi bir sekilde
is birligi yapmayi siirdiiren bir partner olarak goériyorum.
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You have championships and achievements; can you tell us about
them? In what years did they happen, and what were the
challenges and joys?

I received my first degree in 2019 as the third in the Black Sea and
Caspian Countries Championship, a national and international
competition, and won the bronze medal. This was a turning point for me,
and getting a reward for my efforts clinched my commitment to karate.
After that, | continued to do this sport much more willingly. | received a
silver medal at the 2022 Turkish Karate Championship and became the
selections’ runner-up. This was the result of a very intense training and
many challenging conditions. In 2022, | experienced a physical disease
in my waist and had to take a break from karate for 1 year. Actually, the
doctor had forbidden me to do karate anymore, but | didn’t listen to him
and continued my trainings. In fact, | participated in my training sessions
more ambitiously. As a result, | received a gold medal at the 2024
Turkish Karate Championship and qualified for the national team,
becoming the first to be selected by beating all competitors. We have
prepared for the 2024 World Championship with our national team. The
biggest challenge was to overcome my own limits and accept defeats
without demoralizing myself. But every match | won gave me great joy
and motivation. | finished the championship as the third in the world,
and this was a source of great pride both personally and on behalf of my
country.

What does karate mean to you?

Karate is not just a sport for me, it is a guide for my life. This journey has
granted me many values such as discipline, dedication, patience and
perseverance. It earned me the courage to face the challenges and the
strength to fight them. Thanks to this sport, | have become not only a
stronger athlete but also a more mature and conscious person.

What would you like to say about your cooperation with Ozdisan?
Our cooperation with Ozdisan has been one of the major turning points
in my career. Both their financial and moral support played a big role in
my success. Ozdisan is a brand known not only in terms of sponsorship,
but also for the support it gives to athletes. With this cooperation, | had
the opportunities necessary to improve myself even more and the
chance to reach my goals even faster. | consider myself a partner who
continues to cooperate professionally and sincerely.
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Quectel EGI15U, dzellikle M2M ve loT uygulamalari igin
optimize edilmis en son LTE Cat 1 modiil serisidir.

Quectel EG915U is a series of the latest LTE Cat 1 modules
optimized specially for M2M and loT applications.

Ozellikler

« M2M ve loT uygulamalari igin optimize edilmis LTE Cat 1 modiilii
« Diinya capinda LTE ve GSM/GPRS kapsami

« Analog ses

« Bluetooth (istege bagl)

« Wi-Fi taramasi (istegje bagl)

+ DFOTA

« Gahisma Sicakligi -35°C ~ 75°C

Uygulama Alanlar Features

« POS cihazlan « LTE Cat 1 module optimized for

« Akilli sayaglar (elektrik, gaz, su) M2M and loT applications

« Akilli Sehir Uygulamalan « Worldwide LTE and GSM/GPRS coverage
« Arag takip sistemleri « Analog audio

« Tarim ve Cevre izleme « Bluetooth (optional)

« Enerji ve Giig Yonetimi sistemleri « Wi-Fi scan (optional)

- DFOTA
« Operating Temperature -35°C - 75°C

Applications

« POS devices

- Smart meters (electricity, gas, water)

- Smart City Applications

- Vehicle tracking systems

« Agriculture and Environmental Monitoring
- Energy and Power Management systems
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EBBRA ENERJi DEPOLAMA KONNEKTORLE

EBBRA ENERGY STORAGE CONNECTOR

Al

= Yardimci cekme kolu ile demontaj kolayh.
=» Sizdirmazlik halkasi ile suya ve toza karsi IP65 koruma saglar.

=» Govdeye entegre bakir somun ile montaj sonrasi daha
saglam sabitleme imkani.

=> 6 adet sinyal arayiizii ile entegre giic sinyali, alan
kullanimini optimize etme, ekipman giic kaynagi ve
sinyal iletimi elde etme imkani.

=» Midye kabugu sizdirmazlik contasi ile daha yiiksek koruma.

=> Handle auxiliary pull out: finger buckle, can assist
pull out the plug.

=» Waterproof and dust-proof sealing ring: the plug has
a sealing ring, and the male and female are matched to
meet the IP65 dust and waterproof grade.

=» Screw lock, tool unlock: there is a screw hole on the plug side,
and the screw lock is fixed after the male and female are matched.

=>» Core power + 6-core signal interface: integrated power
signal, optimize space utilization, achieve equipment power
supply and signal transmission.

=>» (lamshell sealing gasket: Clamshell has sealing gasket,
closing clamshell can meet IP65 waterproof and dustproof grade.

PN PM-EBBRA-2006-M-LXXXX
SA-EBBRA-2006-F-LXXXX

Rated Voltage DC 1000V

Rated Current 50A

IP Degree IP65

Insertion&Pullout Times 3000 times

Temperature -40°C~+85°C

Flame Resistance UL94V-0

Certification TUV
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