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CMT2380F64

CMT2380F64, super dustk glic

tuketimli RF alici-verici ile 32-bit ARM

Cortex®-MO cekirdedi entegre eder.
Yuksek randimanli stiper dusuik gugla
bir MCU'dur. CMT2380F64,

140 ila 1020 MHz aras! kablosuz
uygulamalara uygun, ultra dusuk gtic
kullanan, ytiksek performansl bir
00K (G) FSK RF alici-vericidir.

CMT2380F64 integrates a 32-bit ARM
Cortex®-M0 core with a super low power
consumption RF transceiver. Itis a high
efficiency super-low power MCU.
CMT2380F64 is an ultra-low power,

high performance, 00K (G) FSK RF
transceiver suitable for a variety of 140 to
1020 MHz wireless applications.

Ozellikler / Properties

» Arm® Cortex®-MO gekirdekli, 32 bit, her amaca uygun mikro-kontrolct

A 32-bit general-purpose micro-controller based on the Arm® Cortex®-MO core

» 23/ 29 genel 10, 3xUART, 2x12C, 2xSPI, 1xRTC (gercek zaman saati)
23/ 29 general 10, 3xUART, 2xI2C, 2xSPI, IxRTC (real-time clock)

» 112 bit yuksek hizlt ADC, 1x yuiksek hizli 5-kanalli DMA kontrol
1x12 bit high-speed ADC, 1x high speed 5-channel DMA control

» Calisma frekansi: 127 - 1020 MHz / Working frequency: 127 - 1020 MHz

» Modilasyon tarzi: (G)FSK, (G)MSK, OOK / Modulation style: (G)FSK, (G)MSK, 00K

» Veri hizi: 0.5 - 300 kbps / Data rate: 0.5 - 300 kbps

» Duyarlilik: -121dBm @ 434 MHz, FSK / Sensitivity: -121dBm @ 434 MHz, FSK

» Alim akimi: 8.5 mA @ 434 MHz, FSK / RX current: 8.5 mA @ 434 MHz, FSK

» Aktarim akimi: 72 mA @ 20 dBm, 434 MHz / TX current: 72 mA @ 20 dBm, 434 MHz
» 64 baytlik maksimum ayarlanabilir FIFO / Maximum configurable FIFO of 64 Byte

» Calisma gerilimi: 1.8 — 3.6 VV / Working voltage: 1.8 — 3.6 V

» Calisma sicakligi -40 — 85 °C / Working temperature: -40 — 85 °C

» Paket: QFN40 5x5 / QFN 48 6x6 / Package: QFN40 5x5 / QFN 48 6x6
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Sayguleijer Hocalarim, Deijerli Sektr Temsilciler, Oijrenci Kardelerim,
Distinguished Lecturers, Invaluable Sector Representative and Dear Students,

2023 yilinin heniiz ikinci ayinin ilk glinlerinde

11 ilimizi etkileyen ve buyik yikima sebep olan
deprem ile Ulke olarak sarsildik. Cumhuriyetimizin
100. yiinda ortaya gikan bu tablo hepimizi tizdu.
50 binden fazla insanimiz hayatini kaybetti, cok
sayida yarali enkazdan kurtarildi ve 150 bine
yakin konut hasar gordi. Depremzedeler igin hem
Ulkemizden hem de yurt digindan buyuk yardim
destekleri geldi ve gelmeye de devam ediyor.
Diger yandan yeni bir se¢gim ortamina da girdik.
Yeni olugacak hiikiimet ile secim psikolojisinden
uzaklagarak Turkiye’'nin yeniden yapilanma ve
kalkinma siirecine girecegini umut ediyoruz.

Rusya - Ukrayna savasi ¢cok daha uzun siire devam
edecek gibi goriintiyor. Bu savastan Trkiye’nin
kazanimlari var gibi gériinse de ambargolar sebebiyle
kaybettiklerimiz de oldukga fazla. Bu yil icinde bu
savasin sulh ile sonuglanmasini temenni ediyoruz.

2020-2022 yillan arasinda pandemi ile ortaya ¢ikan
chip krizi yavas yavas olagan haline geri ddnmeye
basladi. Ancak gii¢ elektronigi ile ilgili alanlarda
ozellikle otomotiv sanayinin elektrikli arag projeleri ve
alternatif enerji kaynaklarindaki talepler arttikga glic
yari iletkenlerindeki Uretim ve teslimat sorunlari artiyor.
2022 yilinda firmamiz pazar genisletmeye ve diger
firmalara 6rnek olmaya devam etti. 2023 yilinda da
katilacagimiz yurt disi fuar ve diger organizasyonlar ile
ihracatta blytime hedeflerimizi stirdiirecegiz.

Ozdisan olarak miihendislik dallarinda faaliyetlerini
surduren tim okullarimiz, 6grencilerimiz ve
hocalarimiz ile baglarimizi siki tutmayi surduriyoruz.
Oniimiizdeki egitim ve dgretim yilinda da
Universitelere ve meslek okullarina daha da fazla
zaman ve kaynak ayirip is birliklerimizi artiracagiz.

Ulkemizin insan kaynag ve iretim potansiyelini
devreye sokarak Cumhuriyetimizin ikinci yGzyihni
hep birlikte daha da ileriye gotiirecegimize inanarak
calismalarinizda basarilar dilerim.
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In the very first days of second month of 2023, we

were shocked and shattered by a major earthquake,
which affected 11 Turkish cities and caused a massive
destruction. This picture emerging in the 100th year of
our Republic saddened all of us. More than 50 thousand
people lost their lives, many injurers were rescued from
the wreckage and nearly 150 thousand houses were
damaged. Great aids and support came from domestic
and international circles for our earthquake victims. The
aids are still coming. On the other hand, we have stepped
into a new election atmosphere. We hope that we will
move away from the state of mind that future elections
have created and Turkey will go under a process of
restructuring and development upon the formation of new
government.

The war between Russia and Ukraine will apparently on
for a longer time. Even though Turkey seems to be gaining
some advantages from this war, we have lost many things
due to the embargos, actually. We hope that the war will
result in peace within this year.

The chip crisis, which emerged with COVID-19 pandemic
in 2020-2022, is slowly turning into its normal course.
However, problems about production and delivery for
power semi-conductors increase day by day as the
demands of automotive industry for power electronics,
electrical vehicle projects and alternative energy sources
increase. In 2022, we kept expanding the market and
serving as a model for other companies. And we will
achieve more of our goals about growing our export
volume with the international exhibitions and other
organizations in 2023.

As Ozdisan, we keep our strong ties to all our schools,
students and lecturers active in engineering fields. For the
upcoming academic year, we will allocate more time and
resource to the universities and vocational schools and
strengthen our collaborations.

| believe that we will activate the human resource and
production potential of our country and take the second
century of our Republic even further. And | wish you
success in what you do.

Ozdisan Elektronik Genel Mtid(irii
Ozdisan Elektronik General Manager

MUSTAFA YURTTAS

@ Online Shopping | www.ozdisan.com
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iLETiSIM DANISMANLIGI

Ozdisan Elektronik ve distribiitdrii oldugu  Otomasyon Sektérii Déniisimini
firmalarla ilgili en son gelismeler / Latest Sirdirecek / Automation Industry Keeps
news from 6zdisan Elektronik and its distributors ~ Changing

info@brand-more.com
www.brand-more.com

www.componentdergi.com
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Elektronik diinyasindan en yeni Griinler ~ Emisyonlari Azaltmakla Yikimliyiz Yayn Tiirii | Published As
Latest electronic products We are Responsible for Decreasing Emissions COMPONENT DERGI

COMPONENT MAGAZINE

78 OKAN ABDI 64 ISTANBULSPOR TN

Bliyiimeye Devam Ediyoruz Tiirk futbolunun, istanbulspor ve NATIONAL PERIODICAL
We Keep Growing Fenerbahge’nin efsane isimlerinden Component dergisinde yayinlanan
biri olan Alpaslan Eratli ile bir araya yazl, fotograf ve illistrasyonlarin
H Idik. / . her hakki saklidir. Kaynak gosterilmeden
34 AKT“EI. I AET“A[ geldik. / We came together with Alpaslan alinti yapilamaz. Yazilarin sorumlulugu
Eratl, one of the legendary names of Turkish yazarlara, yayinlanan ilanlarin sorumlulugu

Gelecegin Teknolojisi: Edge Bilisim
Future Technology: Edge Information

football, Istanbulspor and Fenerbahge. Estlifpleilie @il

All rights of the texts, photographs and illustrations

1
Technology EE GEZI ]’RAVH- published in the Component magazine are
reserved. Citing is not allowed without referring
| , . . . to the source. The responsibility of the articles
33 '.IZMAN BAKISI l [XPERT SV'EW Avrupa nin Kiltir Merkezi Berlin belongs to the writers, and the responsibility of the
Culture Center Of Europe: Berlin published adverts belongs to the owners.

Nordic Semiconductor Wi-Fi 6
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Greece

GZDISAN, AVRUPA'DAKI iLK OFiSiNi SELANIK'TE ACTI
FRSTEUROPEAN OFICE N THESSALDNIKI B s

zdisan Ekim 2022 itibariyle
Avrupa'daki ilk subesini
Yunanistan, Selanik’te agti.
Ozdisan Elektronik’in Selanik ofisi
Politechniou Caddesi'nde yer aliyor.

Ofis liyelerinden deneyimli elektronik
muhendisi Mr. Marmaras is gelistirme yonetimi
faaliyetlerinden sorumluyken, Ms. Tziortziou
ise satis destek ve operasyonel faaliyetleri
yiritiiyor. Ozdisan, yeni aile tiyelerinin verdigi
glcle Balkanlardaki etkinligini artirmayi
hedefliyor ve kiiresel bir distribiitér olma
yolunda emin adimlarla ilerliyor.

Ozdisan opened its first Europe office in
Thessaloniki (Greece) in October, 2022.
This office is located in Politechniou
Street.

The experienced electronics engineer
Mr. Marmaras is responsible for

business development management,
while Ms.Tziortziou undertakes sales
support and operational activities.
Ozdisan aims to increase its activities in
Balkan Region with the help of new family
members and takes firm steps towards
being a global distributor.

Ozdisan Ekim 2022
itibariyle Avrupa'daki
ilk subesini Yunanistan,
Selanik’te acti.

Ozdisan opened its first
Europe office in Thessaloniki
(Greece) in October, 2022.
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KORCHIP

OZDISAN, DISTRIBUTORU OLDUGU MARKALARA BIR YENISINi DAHA EKLEDI
NOW, DZDISAN HAS A NEW BRAND TO DISTRIBUTE

ore’nin 6nde gelen EDLC
(Electric Double Layer
Capacitor) ureticilerinden biri
olan Korchip ile Turkiye’'nin en
bulyik elektronik komponent ¢6zim
ortagi Ozdisan Elektronik arasinda yetkili
distribltorlik anlagsmasi imzalandi. Bu
anlasma ile birlikte Ozdisan, Korchip’in
Uriin gaminda yer alan Coin, Radyal,
Modiil, Lug ve TR tipindeki tim stper
kapasitorlerin Turkiye’deki resmi
distrib(itori oldu. Korchip envanterindeki
Urtinler 6zellikle BT, tuketici elektronigi,

An authorized distributorship agreement
was signed between Korchip, one of the
leading EDLC (Electric Double Layer
Capacitor) manufacturers in Korea and
Ozdisan Elektronik, Turkey's largest
electronic component solution partner.
With this agreement, Ozdisan became

endustriyel elektronik, enerji ve
otomotiv uygulamalari igin akilci
¢ozlimler saghyor.

Korchip’in gegmisi 1990 yilina uzaniyor.
O senelerde seriiveni yine bir pasif
komponent Ureticisi Samsung Electro-
Mechanics firmasinin distribitéri
olarak baslyor. Firma 2002 yilina
gelindiginde kendi stiper kapasitor
Uretim hatlarinin kurulmasiyla

dinyanin 6nde gelen stiper kapasitor
Ureticilerinden biri konumuna geliyor.

the official distributor in Turkey of all Coin,
Radial, Module, LUG and TR type super
capacitors in Korchip's product range. The
products in Korchip's inventory provide
smart solutions especially for IT, consumer
electronics, industrial electronics, energy
and automotive applications.

Korchip's history dates back to 1990. In those
years, the adventure started as the distributor
of Samsung Electro-Mechanics, a passive
component manufacturer and in 2002, with
the establishment of its own super capacitor
production lines, it became one of the world's
leading super capacitor manufacturers.

ODISAN JOINED LIGHT MIDDLE EAST

zdisan, 17-19 Ocak
tarihlerinde Dubai’de yapilan
Light Middle East | Intelligent
Building Middle East fuarina bu
yil da standi ile katildi. 2023
yilinda 16.’s1 yapilan fuar; 75 Ulkeden
160°dan fazla katiimcisi ile 6500°den fazla
ziyaretgiye ev sahipligi yapti. Ozdisan,
standinda CREE, SEOUL-Semiconductor
ve Lextar LED markalarinin yani sira
PHILIPS marka suriict ¢éziuimleri, Ledlink
ve Evaoptic marka optik ¢oziimleri, TE
Connectivity Entrelec ve BNCHG marka
aydinlatma konnektorlerini sergiledi.
Fuar, 2006 yilindan bu yana, kiresel Giriin
ve markalarin temsil edilmesi yaninda

egitim konferanslarinin sayisi, sertifikal
caligtaylari ve sektoriin en iyilerini
6dullendirmek icin 6nde gelen 6duil
programlari ile sektériin biyimesinde
ve gelismesinde hayati bir rol oynuyor.

Ozdisan joined Light Middle East | Intelligent
Building Middle East exhibition held in
Dubai on 17-19 January time. 16th Light
Middle East Show welcomed over 6500
visitors from 75 countries with more than
160 participants. Ozdisan exhibited its LED
brands from CREE, SEOUL-Semiconductor
and Lextar alongside PHILIPS driver
solutions, Ledlink and Evaoptic optical

E&'&T | mﬂﬂml building

NEW DATES

17 - 19 January 2023
Dubai World Trade Centre

solutions, lighting connectors from TE
Connectivity Entrelec and BNCHG. The
exhibition has played a vital role in the growth
and development of the industry since its
launch in 2006, with a solid representation

of global products and brands, number of
educational conferences, certified workshops
and leading award programmes to distinguish
the best of the industry.

www.ozdisan.com | Online Shopping &
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GZDISAN ELEKTRONK, YAGED GRUP iLE DISTRIBGTGRLK ANLASMASI iMZALADI

OIDISAN BECOMES AUTHORIZED DISTRIBUTOR OF YAGED GROLP

PV O VYV Vo VYV,
YAGED

DISTRIBUTOR CERTIFICATE

B B zdisan Elektronik, Yageo Grup ile distribiitorlik
sozlesmesi imzaladi. Asya, Avrupa ve Amerika'daki
Uretim ve satis tesisleri de dahil olmak lizere kiresel
olcekte yeteneklere sahip lider bir kiiresel
elektronik bilesen sirketi olan Yageo Grup, musterilerin
farkl gereksinimlerini karsilamak icin direngler, kapasitorler,
induktorler, transformatorler, roleler, antenler, kablosuz bilesenler
ve devre koruma bilesenlerinden olusan eksiksiz trln portfoyini
sunarak tek elden alisveris sagliyor. Cip direnglerde diinyanin
1 numarall, tantal kondansatérde yine 1 numara, MLCC'lerde ve

OZDISAN ELEKTRONIK A.S.

induktoérlerde 3 numaral dretici konumunda olan Yageo Grup, = "*"—

29 satis ofisi, 49 uretim tesisi, 24 Glkede 20 Ar-Ge merkezi ve P

45.000 diinya capinda calisanlari olan bir diinya devi. NN N NN NN A
Ozdisan Elektronik signed a distributionship agreement with components and circuit protection components to meet the diverse
Yageo Group. Yageo is global electronic component company with requirements of customers. Yageo currently ranks as the world's
capabilities on a global scale, including production and sales facilities number one in chip-resistors, second in tantalum capacitor and

in Asia, Europe and the Americas. The corporation provides one- third in MLCCs and Inductors, with strong global presence thanks
stop-shopping, offering its complete product portfolio of resistors, to 29 sales offices, 49 manufacturing sites, 20 R&D centers in 24
capacitors, inductors, transformers, relays, antennas, wireless nations and 45,000 employees across the globe..

LEDLINK OPTICS URUNLERI
OZDISAN GUVENCESIYLE SATISTA
LEDLINK OPTICS UP FOR SALE ON OZDISAN'S PROMISE

B B zdisan Elektronik ve diinyanin 6nde gelen lens ve
reflektor Ureticisi LedLink Optics arasinda distribiitorlik
anlagmasi imzalandi. Yuksek kaliteli optik materyaller ve
yillara dayanan miihendislik tecribesiyle Uretilen
Ledlink Griin ailesi, cok sayida farkh 6l¢l ve 11k paterni

segeneklerleriyle kullanicilarina st diizey performans, dayaniklilik
ve tasarim esnekligi vadediyor.

IATF IS0 ISO

Ledlink Optics, the world's leading lens and reflector manufacturer and
Ozdisan Elektronik signed a distributionship agreement. Ledlink product
family, manufactured with high-quality optical materials and engineering
experience of years, promises its users for top-tier performance,
strength and design flexibility with many different measure and light
pattern options.

6 Component | MART / MARCH23 @& Online Shopping | www.ozdisan.com



OZDISAN, WEEN SEMICONDUCTOR iLE DISTRIBUTORLUK (

ANLASMASI iMZALADI
DZDISAN SIGNS DISTRIBUTORSRIP AGREEMENT WITH WEEN SEMICONDUCTOR

Unyanin 6nde gelen yari iletken Ureticilerinden
WeEn Semiconductor ve Ozdisan arasinda
distribiitérliik anlagmasi imzalandi. Ozdisan bu
sayede, WeEn-Semi portfolyosundaki silicon
carbide diyot ve mosfetler, silicon rectifier ve triac trinleri,
glic modiilleri, TVS ve ESD koruma komponentlerinin
Tirkiye'deki resmi satis ve dagitim ortagi oldu. WeEn-
Semi Urlnleri basta telekominikasyon, tiiketici elektronigi,
beyaz esya, aydinlatma, otomotiv ve gu¢ elektronigi
uygulamalarinda verimli gézimler sunmakta.

WeEn firma yetkilileri; Ozdisan’in pazar giici, teknik kadrosu
ve 43 yillik deneyimi ile birlikte hedef sektorlerde gok daha
buyik projelere imza atacaklarini belirtti.

)
S~

WeEn

WeEn Semiconductors

WeEn Semiconductor, one of the world's leading
semiconductor manufacturers, and Ozdisan Elektronik has
signed a distribution agreement. In this way, Ozdisan became
the official sales and distribution partner of silicon carbide
diodes and mosfets, silicon rectifier and triac products, power
modules, TVS and ESD protection components in WeEn-
Semi portfolio. WeEn-Semi products offer efficient solutions
for telecommunication, consumer electronics, household
appliances, lighting, automotive and power electronics
applications.

WeEn company executives stated that they would initiate great
projects in the target sectors together with Ozdisan's market
power, technical staff and 43-year-experience.

OZDISAN, SAVTECH 2022 ETKINLIGINE KATILDI

Urk savunma sanayi ve
Universiteler is birligi
calismalarn kapsaminda
GTU IAPS toplulugunun
dizenlemis oldugu 2. Savtech
Etkinligi, 13-14 Ekim tarihleri arasinda
Gebze Teknik Universitesi'nde
yapildi. Savunma sanayi alaninda
onde gelen kurulusglari 6grencilerle
bulusturan etkinlikte Ozdisan da
yerini aldi. Satig, insan kaynaklari
ve teknik birimlerden yetkili Ozdisan
personellerinin katilimi sayesinde,
Ozdisan standini ziyaret eden

O1DISAN ATTENDED SAVTECH 2022

sales, human resources and technical

o6grenciler akillarindaki tiim sorulara
cevap buldu ve kariyer planlamalari
igin dnemli bilgiler edindiler. Ozdisan’in
Universiteler diizeyinde yaptigi
calismalarin her gegen sene daha da
artacagini kaydeden firma yetkilileri,
Savtech etkinligine seneye de katiimak
istediklerini GTU IAPS toplulugu ile
paylastilar.

The second Savtech Event, organized by
the GTU IAPS community within the scope
of cooperation between Turkish defense
industry and universities, was held at
Gebze Technical University on

13-14 October. Ozdisan took its place in
this event which gather the leading defense
industry organizations together with the
students. Thanks to the participation of
Ozdisan authorized personnel from the

departments, the students who visited
Ozdisan stand found answers to all

their questions and acquired important
information for their career planning.

The company staff stated thay Ozdisan's
collaboration with universities would
increase year by year and told GTU IAPS
community that they wanted to participate
in Savtech event for the next year.

www.ozdisan.com | Online Shopping &
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UNIVERSITE / UNIVERSITY

OGRENCILER “NASA BULUS SENLIGI"NDE

KIYASIYA YARISTI
ATIGHT RACE IN“NASA INVENTION FESTIVAL

NASA tarafindan her yil dizenlenen "The JPL
Annual Invention Challenge" yarismasi bu yil
"Minyatur Kaleler" konseptiyle 30 okul ve bilim
hobicisinin katiimiyla Dogug Universitesi
Dudullu Kamplsd'nde gergeklesti.

Organizasyon ve sponsorlucunu Ozdisan Elektronik'in
listlendigi yansmada, j(iri degerlendirmesiyle

5 atig sonucunda en yiksek puani toplayan
takimlar ddiillerin sahibi oldu.

"The JPL Annual Invention Challenge"” competition held
annually by NASA took place in Dudullu Campus of

Dogus University this year. The concept was "Miniature
Castles" and 30 schools and science hobbyists joined.

In this competition whose organization and
sponsorship were undertaken by Ozdisan Elektronik, the
teams which had the highest scores after five shots
won the awards upon the jury assessment.

PL NASA tarafindan ABD'de

orta dereceli okullara agik

olarak yapilan Invention

Challenge yarismasi 30 okul
ve bilim hobicisinin katiimiyla Dogus
Universitesi Dudullu Kampiisi'nde
gergeklesti. Organizasyon ve
sponsorlugunu Ozdisan Elektronikin
Ustlendigi yarismada, jri
degerlendirmesiyle 5 atis sonucunda
en ylksek puani toplayan takimlar
odillerin sahibi oldu.

Ogrencilere bilimin zevkli ve
eglenceli bir ugras oldugunu
yasayarak gosterip sevdirmeyi
amagclayan yarisma, bir problem
tasarlayip, bu problemi en iyi
¢Ozecek cihaz tasarlanmasi igin
okullara ve 6grencilere meydan
okunmasi esasina dayaniyor.
Daha sonra okullar yaptiklari
cihazlar senlik ortaminda
yaristiriyor ve yarismada dereceye
girenler 6lgim yoluyla belirleniyor.

Invention Challenge competition,
held by JPL NASA in US for
secondary school students, took
place in Dudullu Campus of Dogus
University with the participation

of 30 schools and science
hobbyists. In the competition whose
organization and sponsorship were
undertaken by Ozdisan Elektronik,
the teams who had the highest
scores after five shots won the
awards upon the jury assessment.

Aiming at making students lively
experience that the science is
pleasant and fun and love it,

this competition is based on
contemplating a problem and
challenging schools and students
to design the best device to solve
the problem. Then, the schools
compete their devices in a festive
environment and those ranking
as first, second or third in the
competition are determined through
measurement.
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Bu yil “Minyatur Kaleler” konseptiyle
gerceklestirilen yarigmada, en yaratici,
en sira digl, en artistik, en kiiguk ve en
hafif tasarimlarla dereceye girenlere
plaket ve 6dul verildi. Yarisma sonunda
1.’lik 6dulini Cevre Koleji, 2.’lik 6diliini
TED istanbul Koleji, 3.1iik dilini

ise ISOV Dingkdk Mesleki ve Teknik
Anadolu Lisesi kazandi.

Nasa’dan Yarigmanin
Organizatori Paul
MacNeal yaptigi
aciklamada su sézlere

yer verdi: “JPL

Bulus Yarigmasi'ni

1998'de JPL

Muhendisleri araliktaki
tatillerinden énce biraz
eglenebilsin diye ben
baslattim. Bu etkinligin JPL
calisanlari arasinda bu kadar popller
hale gelecegini ve en nihayetinde
Guney Kaliforniya'nin her yerinden
ogrenci ekiplerinin bile katilacagini
pek de disiinmemistim. Bugline kadar
10,000'den fazla 6grenci bu 22 yillik
JPL Bulus Yarismasi serlivenine katildi
ve bunlarin arasinda istanbul Bulug
Yarigmasr’na katilan takimlar da yok.

Bu etkinligi diizenleme sebebim,
ogrencilere muhendisligin eglenceli

ve cazip oldugunu gostermek. JPL'de
finale kalan 6grencilere bakiyorum da bir
glin bu yarismaya katilan mihendisler
gibi bir mihendis olma ihtimali
karsisinda buydleniyorlar. JPL'deki bes
hedefimizden biri de ‘Gelecek Miihendis
Nesillerine ilham Vermek.’

Gecgmiste yarismamiza
katilan herkese tesekkur
etmek istiyorum. Umarim biitiin
katilimcilar merakli ve mucit taraflarini
sonsuza kadar muhafaza edebilirler."

This year's concept was "Miniature
Castles" and the most creative, most
extraordinary, most artistic, the smallest
and lightest designs were given plaques
and awards. Cevre College ranked as
first, TED lstanbul College ranked as
second and iSOV Dingkok Vocational and
Technical Anatolian Highschool ranked as
third at the end of the competition.

Paul MacNeal, the Organizator of the
competition from NASA, uttered these
words: “In 1998 | started the JPL Invention
Challenge as an opportunity to let the

JPL Engineers have some fun just before
the Holiday break in December. Little

did I know how popular the event would be
amongst the JPL employees and eventually
all the wonderful participation from student
teams throughout Southern California. To
date over 10,000 students have participated
in our 22 year history of running the JPL
Invention Challenge and that does not
include the teams that have participated in
the Istanbul Invention Challenge.

My reason for holding this event is to
show students that engineering is fun

and rewarding. Seeing the students that
get to the finals at JPL, they are amazed
at the prospect for one day becoming

an engineer just like the engineers that
participate in our challenge. One of our
five mission goals at JPL is to “Inspire the
Next Generation of Engineers”. | think this
contest does that and also helps students
see the benefits of hard work, teamwork,
and collaboration.

| wish to thank everyone that has participated
in our contest in the past and | hope that all
participants will seek to keep the drive of
being curious and inventive forever.”

www.ozdisan.com | Online Shopping &
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yperloop United, 13 kigiden

olusan bir Hyperloop

gelistirme takimi olarak

dikkat gekiyor. Kadir Has
Universitesi’nde kurulan bu takim,
icinde Sabanci Universitesi, Kocaeli
Universitesi ve Bogazici Universitesi
dahil olmak tizere 4 farkli okuldan
Uyeler bulunduruyor.

2022 yilinin ocak ayinda kurulan bu
takimin ilk hedefi, 8 ay sonraki
2022 TEKNOFEST Hyperloop
Gelistirme Yarismasi’na katilmak
ve Urettikleri kapsiil ile Hyperloop
teknolojisinin Tlrkiye'de ilk
uygulamalarini yapmakti.

Hyperloop, basinci azaltiimis

tunel icinde raya temas etmeden
ilerleyen ve saatte 1220 km hiza
ulagmasi dusunilen bir ulagim

aracl. Ginumuzdeki haliyle Maglev
trenlerinden farki, tiinel icinde olmasi
ve levitasyon sisteminin farkliigidir.
Maglev trenlerinin konseptinde
rayda ve aragta miknatis yahut
elektromiknatis bulunuyor. Hyperloop
konseptinde ise ray yalnizca
aliminyumdan olusuyor. Bu farklilik
altyapi Uretiminde maliyeti oldukca

HYPERLOOP UNITED

disuriyor. Ayrica enerji tiketimi
bakimindan da glg yalnizca aragta
harcaniyor oldugu igin daha verimli bir
hale geliyor.

Hyperloop konseptinde levitasyon,
aracin kendini havada askida
tutmasina denir. Levitasyon icin
basingl hava kullanimi, pasif manyetik
ve aktif manyetik levitasyon olarak bazi
farkli yéntemler vardir. Basingh hava
ile levitasyonda nozzle veya havali
rulman kullanarak kapstle yukari yonli
bir kuvvet olusturmak amaglaniyor.
Zamana gore degisen manyetik alan,
iletken bir ylizeyde akimlar olusmasina
neden oluyor. Tersi sekilde, degisken
bir akim da etrafinda manyetik alan
olusturur.

Hyperloop United draws attention as

a Hyperloop development team of 13
members. Being made up within Kadir
Has University, this team has members
from 4 different schools including Sabanci
University, Kocaeli University and
Bogazici University.

The very first goal of this team, made up
in January 2022, was to participate in

TEKNOFEST Hyperloop Development
Competition and perform the first

application of Hyperloop technology in
Turkey with the capsule they produced.

Hyperloop is a transportation vehicle
which moves forward in a decompressed
tunnel without contacting the rail and

is planned to access 1220 km speed.
Hyperloop's difference from Maglev, as
itis now, is being in a tunnel and having

a different levitation system. In Maglev
train concept, we see magnet or electro-
magnet in the rail and vehicle. Yet, the
rails are composed only of aluminium

in Hyperloop, which diminishes the

cost in infrastructure production. And it
becomes more efficient in terms of energy
consumption since the power is consumed
only in the vehicle.

In Hyperloop concept, levitation is a
process when the vehicle suspends itself
in the air. Compressed air using, passive
magnetic and active magnetic levitation
are some different methods for levitation.
While using compressed air, nozzle or air
bearing is utilized to impel the capsule
upside. The magnetic field varying by the
time causes currents on a conductive
surface. Contrarily, alternate current
creates a magnetic field around itself.
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Manyetik levitasyon sistemlerinde,
miknatis serilerinin aliminyum rayda
olusturdugu girdap akimlarindan
faydalanilir. Bu miknatis serisi bir doner
disk halinde olusturulup ekseni etrafinda
dondurilerek indiikleme saglaniyorsa
aktif levitasyon, dogrusal bir dizi halinde
olusturulup hizianmayla beraber
indikleme saglaniyorsa pasif levitasyon
olarak adlandirilir.

Levitasyon saglaniyorken kapsulin

itki sistemi igin kullanilacak

yontemler yine raya temassiz sekilde
gerceklestiriimelidir. Bu yontemler
arasinda lineer indiiksiyon motoru, gaz
ve tirbin motorlar vardir. Tekerden itki,
kapstl raya temas etmiyor oldugu igin
imkansizdir. Lineer indiksiyon motoru
kisaca radyal bir elektrik motorunun
bir ylizeyinden kesilerek acgildigi
distindlerek tasvir edilebilir. Bu motor
radyal bir hareket degil dogrusal bir
hareket saglar. Bu sistem Hyperloop
konsepti igin diistinildigunde diz bir
tlnelde temassiz hareket igin elveriglidir.

Hyperloop United, 2022 senesinde

bu sistemlerden aktif manyetik
levitasyon ve lineer indliiksiyon motoru
segeneklerini kullanmistir. Miknatis
diskleri, lineer indiiksiyon motoru,
motor suriclisi, mekanik alt sistemler,
batarya yonetim sistemi tasarimlari,
analizleri ve Uretimi tamamen takim
icinde yapilmistir.

2022 TEKNOFEST Hyperloop
Gelistirme Yarismasi, TUBITAK RUTE
tarafindan Gebze Kampusi’'nde
yapildi. 15-19 Agdustos tarihleri
arasinda gergeklesen yarismada
Hyperloop United “En Basarili Teknik
Tasarim Raporu Odiilii” kazand!.

Takimin hedefi, blylk miktarda
istanbul'da yogunlasan Tiirkiye
nifusunun, evden ise gitme
suresinden daha kisa bir surede
istanbul - Ankara arasindaki mesafeyi
gidebilecek bir sistem geligtirmektir.
Bdylece glinimuzde depremle
beraber blyik risk olusturan bu
yogunlasmanin azaltilabilecegi,
glnllk ev - is arasi yolculugun
baska sehirlerden de yapilabilecegi
disinuliyor.

In magnetic levitation systems, eddy
currents on the rail formed by magnet
series are utilized. If this magnet series is
formed as rotating disc and turned around
its axis, which leads to induction, this is
called active levitation. And if it is formed
as a linear series and inductions comes
after acceleration, this is called passive
levitation.

During levitation, the methods for thrust
system of the capsule must be without
contacting the rail. These methods
include linear induction motor, gas and
turbine motors. Thrust from the wheel is

impossible because the capsule does not
contact the rail. Linear induction motor can
be described as a part, which is created
cutting a surface of a radial electrical
motor. This motor gives a linear movement
rather than a radial one. Considering
Hyperloop concept, this system is
convenient for a contactless movement in
a flat tunnel.

Hyperloop United used active magnetic
levitation and linear induction motor in
2022. Design, analyse and production
of magnet discs, linear induction motor,
motor driver, mechanical sub-systems,
battery management system were
performed completely by and within the
team.

2022 TEKNOFEST Hyperloop
Development Competition was held in
Gebze Campus by TUBITAK RUTE.
Hyperloop United won the award of "The
Most Successful Technical Design Report"
in the competition held between August
15th-19th.

The goal of the team was to develop a
system which enables people to go from
istanbul to Ankara and vice versa in
shorter time than used by Turkish people,
who live dominantly in istanbul, while
going to work. So, this intensity, which
poses a great danger due to a possible
earthquake, may be lessened and people
may come to their workplaces from

other cities apart from istanbul, as it is
considered.
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AFC SERISI SINGLE LENS
AFC SERIES SINGLE LENS

o PMMA 8N veya PC 1225Z materyal alternatifleri
e PMMA igin -40°C~+70°C,
PC icin -40°C™+110°C ¢alisma sicakhg:
e 21.3 mm ¢ap
e 8 farkl holder secenegi
e Yapiskan bant opsiyonu
e 3535 kilif LED ile uyumlu
e Mimari Aydinlatma, Ylksek Tavan, Spotlight,
Wall Washer ve Reklamcilik uygulamalari igin ideal

e Material alternatives: PMMA 8N or PC 1225Z

e -40°C™+70°C operating temperature for PMMA;
40°C~+110°C operating temperature for PC

e 21.3 mm diameter

o 8 different holder options

e Adhesive tape

e Compatible with 3535 cover LED

o |deal for implementations like Architectural Lightning,
High Ceiling, Spotlight, Wall Washer and Advertising

-

Architecturd High Bay Spotlight Wall Waster Commercial
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HO SERISI SINGLE LENS
{0 SERIES SINGLE LENS

e PMMA 8N materyal

e -40°C~+70°C caligma sicakhgi

e 16 mmgap

e 4 farkli holder segenegi

e Yapiskan bant opsiyonu

e 3535 kilif LED ile uyumlu

e Mimari Aydinlatma, Yiksek Tavan, Spotlight,

Wall Washer ve Reklamcilik uygulamalari igin ideal

o PMMA 8N material

e -40°C™+70°C operating temperature

e 16 mm diameter

e 4 different holder options

e Adhesive tape option

e Compatible with 3535 cover LED

e |deal for implementations like Architectural Lightning,

High Ceiling, Spotlight, Wall Washer and Advertising

fit T

M
(=)

Architectural High Bay Spotlight Wall Wasker Commercial
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J SERiSie 26358 |
J SERIES® 28358 N

J Serisi LED'ler, Cree LED'in sektor lideri aydinlatma J Series® LEDs extend Cree LED’s industry-leading portfolio
sinifi LED portféyinu daha genis bir uygulama grubuna of lighting-class LEDs to a broader set of applications.
genisletiyor. J Serisi 2835 LED'ler, yiiksek etkinligi ve The J Series 2835 LEDs combine high efficacy and excellent
miikemmel deg@eri guivenilir bir pakette birlestirir. value in a reliable package.

28358 3 V T CLASS LEDS 18356 3V TCLASS LEDS

e 157 lumen/Watt @ 150mA e 157 lumen/Watt @150mA

e Maximum 240mA / 3.1 Volt e Maximum 240mA/3.1 Volt

e 2700K - 6500K araliginda renk sicakligi segenekleri e Color temperature options within the range of 2700K-6500K
e 80 & 90 CRI degerleri * 80 & 90 CRIvalues

28358 3V N CLASS LEDS 1835 3V N CLASS LEDS

e 182 lumen/Watt @ 150mA e 182 lumen/Watt @ 150mA

e Maximum 240mA / 3.0 volt e Maximum 240mA /3.0 volt

e 2700K -6500K araliginda renk sicakligi secenekleri e Color temperature options within the range of 2700K-6500K
e 70, 80 & 90 CRI degerleri * 70,80 & 90 CRl values

RALTROI

RAMI Confidential

NFC ANTEN

Yakin alan iletisiminde 6nemli olan RNF serisi, performans kaybi
olmaksizin dogrudan metallerin ve pillerin tizerine monte edilebilir.
Birlesik montaj kullanilabilen bu antenlerin frekanslar 13.56 MHz
veya 915 MHz'dir. Boyutlari “2.0x1.2mm’dir. Kullanim alanlari genel
olarak eslestirme, kilitli erisim, temassiz akilli kartlar, akilli telefonlar,
arag giris kilitleri, yliksek veri hizl transferler.

NFC ANTENNA RNF-VA1-862155-W-001

Being important for near field communication, RNF

i X PARAMETRE / SPECIFICATIONS DEGER/VALUE BIiRiM/UNIT

series can be mounted directly on the top of metals and

batteries without performance loss. The frequencies of Frekans Aralii / Frequency Range 13.560 MHz
antennas that can be utilized for combined mounting La 175+ 0.1 pH

are 13.56 MHz or 915 MHz and their dimensions are RS 4.86£015 Q
2.0x1.2 mm. The applications are generally pairing, Bp 6.07 kQ

lock access, contactless smart cards, smart phones Oz Rezonans Frekansi / Self Resonance Frequency 68.4 +1.00 MHz
vehicle entry locks, high data rate transfers. CuKalinhgi Min. / Cu Thickness. min 35 [fI0
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RALTROI

RAMI Confidential

CiP ANTEN

Cip antenler, az yer kapladiklari icin 6nem verilen 6zel anten tiiridr.
Yiiksek frekansli elektromanyetik dalgalari yaymak icin genellikle
devre kartlarina entegre edilir. Frekans tek bant 1.575 GHz,

2.472.5 GHz, 2.572.59 GHz ve 3.373.8 GHz frekans ¢ift bantlari
2.472.5/4.975.9 GHz. Sinirh menzile sahip olduklari igin cep telefonlari
ve Wi-Fi yénlendiriciler gibi kii¢lik cihazlarda idealdir. Kullanim alanlar ’
genellikle Bluetooth, Zigbee, SM, WLAN. '

CHIP ANTENNA

Chip antennas are particular type of antennas

RCA-WW1A0-1204-Z-001

PARAMETRE / SPECIFICATIONS DEGER/VALUE  BiRiM/UNIT
valued for their small footprint. They are
. L Frekans / Center Frequency 433 MHz
most commonly integrated in circuit boards — -
. . . Bant Genisligi / Bandwidth 28 MHz
to radiate high frequency electromagnetic - -
. Kazang / Peak Gain 0,79 dBi
waves. Frequency single band: 1.575 GHz, Ty T e—Ty T e
2.472.5GHz, 2.572.59 GHz and 3.3~3.8 GHz Pel” ~onus ;”‘i 'I © t‘_”‘ 088 =
Frequency dual bands: 2.472.5/4.975.9 GHz. o arlz"asyon o arlz_a_lvo_n - - - uTeer. =
o . . Yari Glig¢ Huzme Genisligi / Azimuth Beamwidth Omni-directional -
They have a limited range, making them optimal —
. Gig, max/ Power, max 1 W
for small devices such as cell phones and
A . Empedans / Impedance 50 Q
Wi-Fi routers. Its applications are usually | ES T ———— — p— P =
Bluetooth, Zigbee, ISM, WLAN. Caligma Sicakligi Araligi / Operating Temperature Range -

STUB ANTEN

Diz veya dik agil olarak konnektér ve kablo ile sisteme entegre
edilebilir. Sistem igine veya disarida monte edilebilir. (Yapiskan monte
veya manyetik monte). Genis kullanim alanlari ve frekans araliklari ise
VHF 1507230 Mhz, UHF 3507400 Mhz, RFID 8907960 Mhz, GPRS
900/1800 Mhz, Wi-Fi 2.472.5GHZ/5 Ghz'dir. Kullanim alanlarindan
bahsedecek olursak Wi-Fi, LTE, Bluetooth, ZigBee gibi alanlarda
kullanimi yaygindir.

RST-868-P-48-SMA-G

STUB ANTENNA PARAMETRE / SPECIFICATIONS DEGER/VALUE  BiRiM/UNIT

Straight or right angle. Connector or Frekans / Frequency 868 MHz

cable terminations. Frequencies: VHF Nominal Empedans / Nominal Impedance 50 Q

1507230 Mhz, UHF 3507400 Mhz, VSWR, Max / VSWR, max 1.5 -

RFID 8907960 Mhz, GPRS 900/1800 Polarizasyon / Polarization Verticial -

Mhz, Wi-Fi 2.472.5GHZ/5 Ghz. Kazang / Gain 3.0 dBi

Inside or outside (magnetic mount or Giig, max / Power, max 20 W

adhesive). Relevant applications: Wi-Fi Uzunluk / Length 48 mm

LTE,Bluetooth, ZigBee. Cap / Diameter, max 8 mm
Connector / Connector SMA -
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DGBSC

Ozellikler

DEGSON’

o Kompakt tasarim ile sadece 10.2 mm ylkseklik
o Tek damarli, cok damarli ve ylksikli kablo kullanimlarin tamamina uyumlu

o Aletsiz kolay montaj

e Yay baski montaiji ile tek hamlede uygulama

e Transparan yapisi ile baglantiyi kontrol etme imkani

e Sahada en ¢ok kullanima sahip 2/3/5 pin gesitleri

e Her iki ydnde bulunan test deligi ile kolayca test etme imkani

Features

e Compact design: Only 10.2mm in height
e Suitable for all connector types: Solid / stranded / flexible connector

e Easy to use: Connect tool-free

e Fast wiring: Push-in termination technology

e Transparent housing: Easily check connection status

e 3 types: Available in 2,3 and 5 poles, suitable for a wide range of applications

e Easy to test: With test holes at the front and rear, easy and quick to test connection on the site

www.ozdisan.com | Online Shopping &
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Ozellikler

e Yay baski teknolojisi ile kolay montaj

Titresimli ortamlarda giivenli baglanti

Arag gerektirmeyen montajlama ile uygulama kolaylhgi

Uriin Ustli kodlama ile baglanti tanimlamasi

Yatay montaj kolay baglanti

Ozellikle LED Aydinlatma sektérii olmak (izere genis kullanim alani

Features

e Push-in spring connection,excellent anti-vibration performance, tool-free
e Printing on both top and side surface,easy identification

e Horzontal type, easy connection

Application
e Lighting

Component | MART / MARCH23 15
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ESD NEDIR ?

Statik elektrik yukleri elektronik
komponent urinleri kullaniimaz hale
getirmektedir. Bu yuklerin malzemelere
verdigi zarari 6nlemek i¢cin ESD
Ozelligine sahip trinler kullaniimaktadir.
ESD terimi elektro statik desarj olarak
bilinmektedir. Statik elektrigin topraga
aktariimasi islemi ile gergeklesir.

cilGlilcch

TOOLS WITH SPIRIT

WHATIS ESD?

Static electrical loads make electronic
component products unusable.
Products with ESD feature are used to
prevent the damage of these loads to
the materials. The term ESD is known
as electrostatic discharge. It occurs
by the process of transferring static
electricity to the ground.

ESD t-shirt / ESD dnliik / ESD ayakkabi / ESD bileklik
ESD t-shirt / ESD apron / ESD shoes / ESD wristhand

ESD GiYiM URUNLERI
o insan viicudundaki statik yiikiin

etkilerini ortadan kaldirmak icin kullanilir.

e ESD 0Onluk trdnlerimiz 154 gr kumas,
%4 antistatik 6zelliktedir ve ¢itgit yerleri
yirtiimaya dayanikli olarak dikilmistir.

o Uriiniin ESD antistatik degerleri
Bursa’da bulunan laboratuvar
tarafindan onaylanmigtir ve 61340-4-3
standartlarina uygundur.

e T-shirt, eldiven, ayakkabi, terlik,
topuk bandi, galos, parmak koruyucu
gibi bircok uriin ve beden secenekleri
bulunmaktadir ve tGriin gami giin
gectikge artmaktadir.

e ESD bileklik Grinlerimiz topraklama
yaparak yuksek koruma saglar ve
konforlu kullanima sahiptir.

ESD CLOTHING PRODUCTS

e |tis used to eliminate the effects of
static load on the human body.

e Our ESD apron products are made
of 154 gr fabric, 4% antistatic and the
snaps are sewn resistant to tearing.

e The ESD antistatic values of the
product have been approved by the
laboratory in Bursa and comply with
61340-4-3 standards.

e There are many product and

size options such as T-shirts,

gloves, shoes, slippers, heel bands,
shoe covers, finger protectors

and the product range is increasing
day by day.

e Our ESD wristband products
provide high protection by grounding
and can be comfortably used.

ESD avadanhik - ESD PCB kart tasiyici -

ESD kasa
ESD tool holder - ESD PCB carrier -
ESD case

ESD PLASTiK URUNLERI

e Elektronik Uretim gcalisma
alanlarinda ve laboratuvarlarda
elektronik Grlinleri tagimak ve
muhafaza etmek amaciyla kullanilir.

e ESD kasa, avadanlik ve

tepsi urlinlerinin tim boyutlari
bulunmaktadir.

e ESD PCB kart tasiyici Grinimuzle
ise elektronik kartlar zarar gérmeden
kolayca tasinabilmektedir.

o ESD temizlik urlnleri olarak ise
ESD firga ve farkh boyutlarda ESD ¢6p
kovasi Uriinlerimiz bulunmaktadir.

ESDPLASTIC PRODUCTS

e |tis used to transport and store
electronic products in electronic production
work areas and laboratories.

e All sizes of ESD safe, tool holder and
tray products are available.

e With our ESD PCB carrier product,
electronic cards can be easily transported
without being damaged.

e As ESD cleaning products, we have esd
brush and ESD dustbin in different sizes.
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ESDPOSET

e ESD duyarli malzemelerin paketlenmesi ve
saklanmasinda kullaniimaktadir.

o Farkl boyut ve kilitli-kilitsiz segenekleri
bulunmaktadir.

e 78 micron kalinlikta ve i¢ katman polietilen, orta

katman metal, dis katman ise polyester olmak lizere

3 katmanlidir.

e Direng degerleri: i¢ ve dis katmanlar (<10*11 Q),

orta katman (<102 Q) seklindedir.

Nz-126G, NP-05, NZ-05, PS-03

ENGINEER ESD EL ALETLERI

o ESD 0zellikli el aletleri (kargaburun, yan
keski, pense, tornavida) kiiciik govde ve agiz
yapilaniyla elektronik endustrisi i¢in uygundur.

o ENGINEER marka trunlerde kullanilan gelik
ve celik sertlestirme yontemi sayesinde keskin
ucu ile daha net kesimler yaparak komponent,
kablo ve benzeri Uriinlerde kusursuz kesim
yapilabilir.

o Kullanim alanina ve sekline gore; agiz, kulp,
boyut ¢esitliliji fazla oldugundan elektronik
sektoriinde yogunlukla kullaniimaktadir.

e ESD ayar tornavidasi ile ayarl
komponentlere zarar vermeden ayar yapilabilir.

ENGINEERESDHAND TOOLS

e ESD-enabled hand tools (nose pliers, side
cutters, pliers, screwdrivers) are suitable for the
electronics industry with their small body and
mouth structures.

e With the steel and steel hardening method
used in ENGINEER brand products, it is
possible to make precise cuts in components,
cables and similar products by making clearer
cuts with its sharp tip.

e According to the usage area and shape; Itis
used safely in the electronics industry since the
mouth, handle and size are large.

Adjustment can be made with the ESD
adjustment screwdriver without damaging the
adjusted components.
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ESDBAG

It is used for packaging and storage of ESD
sensitive materials.

e There are different sizes and locked-unlocked
options.

e With a thickness of 78 micron and 3 layers,
the inner layer is polyethylene, the middle layer is
metal, and the outer layer is polyester.

e Resistance values: inner and outer layers
(<10"11 Q), middle layer (<10"2 Q).

ESD KONTROL CiHAZLARI BKGIBA

e Bu cihazlar personelin -y -y
topraklanmasinda kullanilan bileklik, topuk - -
bandi ve ayakkabi testinde kullanilir. [ = Baltow ®

e Ekipmanlarin uygun topraklama direng | 8% -l ——

limitlerinde olup olmadiklarini kontrol eder.
e Yiizey direng Olger cihazi ise ESD 6zellikli
zemin ve malzemelerin ESD 6zelliklerini

tizerlerinde bulunan direnglerin dlgllmesiyle

dogrular ve uygun olup olmadigini belirlemenizi saglar. BK498

ESDCONTROLLERS

e These devices are used for testing wristbands, heel bands and shoes used for
grounding personnel.

o it checks whether the equipments are within the appropriate grounding resistance limits.
e The surface resistance meter verifies the ESD properties of ESD-enabled soils and

materials by measuring the resistances on them and allows you to determine whether they
are suitable or not.

ENGINEER ESD CIMBIZLAR VE HAVYA UCLARI

e ESD o6zellikli plastik veya seramik u¢ sayesinde
yumusak tutus saglayarak komponentlerin zarar
g6rmesini engeller.

e Uglari 270°C’ye kadar isiya dayanikhdir ve
degistirilebilen uglar sayesinde ekonomiktir.

e ESD havya uglari PCB lizerinde uygulanan
lehimleme islemlerinde komponentin zarar
goérmemesi igin kullaniimaktadir.

e Cesitli sekillerdeki uglar sayesinde kullanim amacina uygun ug ile
kusursuz ¢alisilabilir.

PTZ-41, PTZ-42, PT243,
PTZ45, PTZ-46

ENGINEER ESD TWEEZERS & SOLDERING IRON TIPS

e ESD-capable plastic or ceramic tip provides a soft grip and prevents the components
from being damaged.

e |[ts tips are heat resistant up to 270°C and it is economical thanks to replaceable tips.
e ESD soldering iron tips are used to prevent damage to the component in soldering
processes applied on the PCB.

e With the tips of various shapes, it can be worked perfectly with the tip suitable for the
purpose of use.
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NnuvoTon

NUVOTON M46THJHAN

Nu M467 serisi, glinimUlzde oldukga popller olan
Ethernet/kripto ve haberlesme protokolleri ile kullanici
isteklerine kolaylikla cevap vermektedir. M467HJHAN,
loT, Endustriyel Kontrol, Telekom, Veri Merkezi gibi cok
cesitli uygulamalar igin uygundur. Micro® M467HJHAN,
Arm Cortex-M4F ¢ekirdegini temel alan 32 bitlik bir mikro
denetleyicidir. M467HJHAN, 200 MHZz'e kadar calisir ve
1,7 Vila 3,6 V genis ¢alisma voltaji, 40 °C ila 85 °C genis
calisma sicakhgi sunar.

Genel Ozellikler

o DSP komut seti

e FPU bulunmaktadir.

e 4 adet XOM vardir.

25°C/3,3V'de 175 pA/MHz (cevresel birimler kapali iken)
Dusuk kacak gug kesintisi (LLPD): 340 pA

3 set 12 bit, 28 kanala kadar, 5 MSPS SAR ADC

The Nu M467 series easily responds to user requests
with Ethernet/crypto and communication protocols, which
are very popular today. The M467HJHAN is suitable for a
wide range of applications such as: loT Gateway,Industrial
Control,Telecom,Data Center. The Micro® M467HJHAN
is a 32-bit microcontroller based on the Arm Cortex-M4F
core. The M467HJHAN runs up to 200 MHz, and offers
features like 1.7 V to 3.6 V wide operating voltage, -40 °C
to 85 °C wide operating temperature.

General Features

e DSP instruction set

e Single-precision floating point instructions (FPU)

e Flash memory supporting up to four regions of
Execute-Only-Memory (XOM)
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2 set 12-bit, 1 MSPS DAC

Bellek Yetenegi

Programlanabilir audio PLL

EBI, HBI

4 takim CAN FD, USB HS OTG, USB FS OTG

24 kanala kadar 16-bit PWM, 10 set UART, 4 set SPI/I2S,
2 set Quad-SPI, 5 set I2)C ve RTC

IEC60730-1 Sinif B

146 GPIO

e 175 nA/MHz at 25°C/3.3V (peripheral off)

e Low leakage power-down (LLPD): 340 pA

o 3 set of 12-bit, up to 28-ch, 5 MSPS SAR ADC

e 2 set of 12-bit, 1 MSPS DAC

e Key Store

e Programmable audio PLL

e External bus interface (EBI) , HyperBus interface (HBI)

e 4 sets of CAN FD, USB HS OTG, USB FS OTG

e Up to 24 channels of 16-bit PWM, 10 sets of UART, 4 sets of
SPI/12S, 2 set of Quad-SPI, 5 sets of 12C, and a real-time clock
(RTC)

e |[EC60730-1 Class B

e 146 GPIO
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ANTENLER | ANTENNAS

ignion™
NNO3-310

TRIO mXTEND™ cip anten bileseni, yalnizca 1,0 mm The TRIO mXTEND™ chip antenna component is an ultra slim,
yukseklige sahip, ultra ince, kullanima hazir bir bilesendir off-the-shelf component that measures only 1.0 mm in height,

ve tasarimciya hemen hemen tiim kablosuz platformlara giving the designer freedom to integrate it in just about all

entegre etme 6zgurligu verir. Modiler, multiband wireless platforms. Thanks to its modular, multiband and multiport
sayesinde bu ¢ip anten, 2G, 3G, 4G ve 5G bantlar dahil configuration, this chip antenna works in multiple frequency regions,
olmak Uizere ¢oklu frekans boélgelerinde ve ayrica GNSS including connectivity within 2G, 3G, 4G and 5G bands, but also for
ve Bluetooth gibi frekans bdlgeleri icin de galisir. other regions of the spectrum such as GNSS and Bluetooth.
Ozellikler Features

o Calisma Sicakhigi Aralik -40 °C ila +105 °C e Operating Temp. Range -40 °C to +105 °C

e Ultra compact 30.0 mm x 3.0 mm x 1.0 mm
e Frequency Range 698 - 3800 MHz
e GSM, UMTS, LTE, 5G, GNSS, Bluetooth (617 - 960MHz,

e Ultra kompakt 30,0 mm x 3,0 mm x 1,0 mm
e Frekans Araligi 698 - 3800 MHz

* GSM, UMTS, LTE, 5G, GNSS, Bluetooth 1710 - 2690MHz, 3300 -3800MHz, 1561 - 1606 MHz and
(617 - 960MHz, 1710 - 2690MHz, 3300 -3800MHz, 2400 - 2500 MHz)
1561 - 1606 MHz ve 2400 - 2500 MHz) e Through multiband performance compatible with worldwide
e Multiband performans (diinya gapinda standart uyumilu) standard
o Omnidireksiyonel e Omnidirectional

I ® oo
TECHNOLOGIES

ANT-868-NUB-ccc

ANT-868-NUB-ccc, LoRaWAN® ve Sigfox®, loT, uzaktan The ANT-868-NUB-ccc is an extremely compact whip-style
kumandalar ve ISM bant uygulamalar dahil olmak lizere antenna designed for sub-1 GHz and low-power, wide-area (LPWA)
1 GHz alti ve distik guglu, wide-area (LPWA) uygulamalari applications including LoRaWAN® and Sigfox®, loT, remote controls,
icin tasarlanmig son derece kompakt, whip-style bir antendir. and ISM band applications in the 862 MHz to 876 MHz range. The
ANT-868-NUB-ccc, uzunlugu 20 mm'den az olan saglam ANT-868-NUB-ccc is a rugged monopole antenna with a length of
bir tek monopole antendir. ANT-868-NUB-ccc, metalik ve less than 20 mm. The ANT-868-NUB-ccc may be used with metallic
metalik olmayan muhafazalarla kullanilabilir. SMA (erkek) and non-metallic enclosures. The antenna connects using an SMA
veya RP-SMA (disi) konnektora kullanilarak baglanir. plug (male pin) or RP-SMA plug (female socket) connector.
Ozellikler Features

e Calisma Sicakhgi Aralik -40 °C - +105 °C e Operating Temp. Range -40 °C to +105 °C

e Ultra kompakt e Ultra compact

e 862 MHz - 876 MHz Frekans Araligi e Frequency Range 862 MHz to 876 MHz

e VSWR (maks) 1,7 e VSWR (max) 1.7

o AEC-Q200 uyumlulugu e AEC-Q200 Grade 2 compliance

e Peak Gain (dBi) 4.2 e Peak Gain (dBi) 4.2

o Maks. Gii¢ 25 W ve Monopol Anten e Max. Power 25 W and Electrical Type Monopole
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VC-02

VC serisi modiil, Shenzhen Ai-Thinker Technology Co. Ltd.
tarafindan gelistirilen diigiik maliyetli, saf cevrimdisi konugma
tanima modulidar. Modiil, Unisound tarafindan piyasaya
surilen US516P6 ses yongasini kullanir. Yiksek guivenilirlik ve
cok yonlilige sahiptir. VC Serisi modult, UART / 12C / PWM /
SPI dahil olmak lizere zengin bir gevresel arabirime sahiptir.

Ozellikler

e Hem Cince hem de ingilizce olmak tizere iki dilli kontrol destegi
e MIC erigimi

e AEC yanki giderme, sabit durum guriiltli azaltma destegi

o Ogrenmeden uyanma destegi, aygit yazilimini derlemeye
gerek yoktur

e Kapsamli tanima orani %98'in lizerine ¢ikabilir
e Tanimlama siiresi 100ms'den az

e Son derece dusiik hata orani

e 150'ye kadar komut hafizasi

HOPERF

RFMG601W

RFM6601W modiild, bir RF alici-verici ve bir 32 bit RISC MCU
ile entegre edilmis genel bir LoRa kablosuz iletisim SoC igerir.
MCU, 48 MHz ¢alisma frekansina sahip ARM Cortex M4 kullanir.
RF Alici-Verici, 150 MHz ila 960 MHz arasinda sirekli frekans
kapsamina sahiptir. RFM6601W Modull, LoRa uygulamasi igin
ultra uzun menzil ve ultra disik glgc iletisimi saglar. RFM6601W,
-138 dBm'ye kadar yiiksek hassasiyete ulasabilir ve maksimum
iletim glicti +22 dBm'ye kadar gikabilir. Bu, moduli uzun menzilli
LoRa'da kullaniimaya uygun ve yliksek verime sahip hale getirir.

Ozellikler

e Calisma Gerilimi: 2.4V-3.7V

e Calisma Frekansi: 433,92 MHz, 470 MHz, 868 MHz, 915 MHz
e Alma Hassasiyeti: -138 dBm @SF=12, BW=125KHz

e Aktarim Akimi: 108mA @+22dbm, 433.92MHz

e Alim Akimi: 10mA @433.92MHz
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Z{Er R
Ai-Thinker

VC series module is a cost-efficient, pure offline speech

recognition module developed by Shenzhen Ai-Thinker

Technology Co. Ltd. The module uses US516P6 voice chip and

has high safety and versatility. VC Series module has a rich
peripheral interface including UART/12C/PWM/SPI.

Features

e Bilingual control support both in Chinese and English

e MIC access

e AEC echo cancellation, solid noise reduction support

e Wakeup before learning support, no need to compile device
software

e Exhaustive identification up to 98%

e |dentification time is less than 100ms

e Error rate is quite low

e Command memory up to 150

The RFM6601W module includes a general LoRa wireless
communication SoC, integrated with a RF transceiver and a 32-bit
RISC MCU. The MCU uses ARM Cortex M4, with 48 MHz operation
frequency. The RF Transceiver has continuous frequency coverage
from 150 MHz to 960 MHz. The RFM6601W Module provides ultra-
long range and ultra-low power communication for LoRa application.
RFM6601W can achieve a high sensitivity to -138 dBm and the
maximum transmit power is up to +22 dBm. This makes the module
suitable to be used in long range LoRa and gives high efficiency.

Features
e Operating Voltage: 2.4V - 3.7V

e Operating Frequency: 433.92 MHz, 470 MHz, 868 MHz, 915 MHz
e Receiving Sensitivity: -138 dBm @SF=12, BW=125KHz

e Tx Current: 108mA @+22dbm, 433.92MHz

e Rx Current: 10mA @433.92MHz
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NRF7002

nRF7002, kesintisiz Wi-Fi baglantisi ve Wi-Fi tabanli
konumlandirma saglayan yardimci bir IC'dir. Nordic'in
mevcut nRF52® ve nRF53® Serisi Cip Uzerinde
Bluetooth Sistemleri (SoC'ler) ve nRF91® Serisi
Hiicresel Paket ici loT Sistemleri (SiP'ler) ile birlikte
kullaniimak tizere tasarlanmigtir. nRF7002, Nordic
olmayan ana cihazlarla birlikte de kullanilabilir. Wi-Fi
6 ile, uzun 6mdrld, pille galisan Wi-Fi caligmasini
destekleyen daha fazla verimlilik artigi dahil olmak
Uzere loT uygulamalarina ek faydalar saglar.

Ozellikler
e 2.4 GHz ve 5 GHz cift-band

e Dustik gug ve loT projeleri igin glvenlikli Wi-Fi

o nRF Connect SDK ile destekli

e Wi-Fi 6 Station (STA)

e 802.11a/b/g/n/ac/ax ile uyumlu
e 20 MHz kanal bant genisligi

e 64 QAM (MCS7), 86 Mbps PHY

SEMICONDUCTOR

>

powered Wi-Fi operation.

Features

NORDIC

The nRF7002 is a companion IC, providing
seamless Wi-Fi connectivity and Wi-Fi-
based locationing (SSID sniffing of local
Wi-Fi hubs). It is designed to be used
alongside Nordic’s existing nRF52® and
nRF53® Series Bluetooth Systems-on-Chip
(SoCs), and nRF91® Series cellular loT
Systems-in-Package (SiPs). The nRF7002 can also be used in conjunction
with non-Nordic host devices. With Wi-Fi 6, it brings added benefits to loT
applications including further efficiency gains that support long-life, battery-

e 2.4 GHz and 5 GHz dual-band

e Low-power and secure Wi-Fi for the loT

e Supported in nRF Connect SDK

e Wi-Fi 6 Station (STA)

e Complies with 802.11a/b/g/n/ac/ax

e 20 MHz channel bandwidth

e 64 QAM (MCS7), 86 Mbps PHY throughput

NPMI300

nPM1300 PMIC, yerlesik Bluetooth
Dustk Enerji tasarimlari igin gereken
temel iglevleri tek bir kiiglik pakette
entegre ederek sistem tasarimini
kolaylastirir, boylelikle daha az
komponentle daha uzun é6mdrli ve
etkin bir batarya sarji elde edilir.

nPM1300 maksimum etkinlik ve
kompakt boyutlara gére optimize
edilmistir, ayrica 12C- Uygun iki
Kablo Araylizi (TWI) aracilidiyla da
konfigure edilebilir.

nPM1300, Bluetooth Duisuk Enerji,
LE Audio, Bluetooth agi, Thread ve
Zigbee gibi kablosuz protokolleri
destekleyen Nordic’in Nrf52 ve
Nrf53 Serileri Cipli Sistem (SoC'ler)

icin ylksek verimli gli¢ regtilasyonu
saglamak Ulizere tasarlanmistir.
Gelismis giyilebilir ekipman ve
tasinabilir tibbi uygulamalar gibi
kompakt ve geligsmis loT Grtnleri igin
idealdir.

The nPM1300 PMIC simplifies system
design by integrating essential functions
required for embedded Bluetooth Low
Energy designs into one small package,
enabling longer run times and efficient
battery charging with fewer components.

The nPM1300 is optimized for maximum
efficiency and compact size, and is
configurable through an 12C-compatible
Two Wire Interface (TWI).

The nPM1300 is designed to provide
highly efficient power regulation for
Nordic’s nRF52 and nRF53 Series
System-on-Chips (SoCs), supporting
wireless protocols such as Bluetooth
Low Energy, LE Audio, Bluetooth
mesh, Thread and Zigbee. It is ideal for
compact and advanced loT products
such as advanced wearables and
portable medical applications.
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GM196, GOSUNCN tarafindan piyasaya suriilen yiksek
performansli, ultra kigtik bir LGA+LCC paketi ve uygun maliyetli
LTE Cat.1 kablosuz iletisim modultdir. Moddil, farkh sektorlerdeki
Uriinlerin uygulama gereksinimlerini karsilamak icin standart Mini
PCle paketlerini destekler. GM196, M2M ve IoT alanlarinda tiiketici
elektronigi, akilll sayag okuma, giyilebilir cihazlar, POS, endustriyel
kontrol, varlik takibi, POC ve giivenlik sistemleri gibi sektdrlerde
yaygin olarak kullanilabilir.

Ozellikler
e LTE FDD: B1,B3,B7,B8, B20,B28
e LTE TDD: B38,B40, B41
e GSM: B3, B8
e Paket: LCC +LGA (80 LCC pin + 82 LGA pin
Boyutlar: 21.9 x 22.9mmx 2.4mm
e Normal Caligma Sicakhgi-30°C ~ +75°C
e Extreme Calisma Sicakligi:-40°C ~ +85°C
o LTE
-LTE FDD 10Mbps(DL) / 5 Mbps(UL)
-LTE TDD 8.96Mbps(DL) / 3.1Mbps(UL)

e GSM
- EDGE 236.8 Kbps(DL) / 236.8 Kbps(UL)
- GPRS 85.6 Kbps(DL) / 85.6 Kbps(UL)

e Sertifikasyon: CE

BARLLLRLALLL LRI

GM196 is a high-performance, ultra-small LGA+LCC package, and
cost-effective LTE Cat.1 wireless communication module launched by
GOSUNCN. The module supports standard Mini PCle packages to meet
the application requirements of products in different industries. GM196 can
be widely used in industries such as consumer electronics, smart meter
reading, wearable devices, POS, industrial control, asset tracking, POC,
and security systemsin the M2M and loT fields.

Features

e LTE FDD: B1,B3,B7,B8, B20,B28

e LTE TDD: B38,B40, B41

GSM: B3, B8

Package: LCC +LGA (80 LCC pins + 82 LGA pins
Dimensions: 21.9 x 22.9mmx 2.4mm

Normal temperature range:-30°C ~ +75°C

Extreme Operating temperature:-40°C ~ +85°C
o LTE
-LTE FDD 10Mbps(DL) / 5 Mbps(UL)
-LTE TDD 8.96Mbps(DL) / 3.1Mbps(UL)
e GSM
- EDGE 236.8 Kbps(DL) / 236.8 Kbps(UL)
- GPRS 85.6 Kbps(DL) / 85.6 Kbps(UL)
e Certification: CE
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FSRAYTAC
MOBTS3 1M

Diinyada, ¢ift Arm Cortex-M33
islemciye sahip ilk Bluetooth
¢ip olma Ozelligi tagiyan
nrf5340 Nordic ¢ipine sahip bir
moduildir. Arm TrustZone ve
Arm CryptoCell-312 igbirligi ile
sisteminizi zararl saldirlara karsi korur.

Ozellikler

e 1 MB Flash ve 512 KB RAM ile 128/64 MHz Arm
Cortex-M33 Yiksek performansli uygulama islemcisi

e 256 KB Flash ve 64 KB RAM ile 64 MHz Arm
Cortex-M33 programlanabilir ag islemcisi

o ARM® Cortex®-M33 with TrustZone® Teknolojisi

o Bluetooth 5.2 teknolojisi

Bluetooth Y6n Bulma ve Mesh Destegi

Bluetooth dustik enerji audio ¢éziimleri destekler

SPI, UART, I2C, 12S, PWM, ADC, NFC ve USB destegi

Bluetooth LE/Bluetooth mesh/NFC/Thread/
Zigbee/802.15.4/ANT/RF 2.4 GHz

e -40°C ile 105°C arasi galisma sicakligi
1.7V ile 5.5V galigma voltaj aralidi

MDBT53-1M has the nRF5340 Nordic chip which is the
world’s first wireless SoC with two Arm® Cortex®-M33
processors. Cooperation of Arm TrustZone and Arm
CryptoCell-312 offers high protection.

Features

e Nordic nRF5340 SoC Solution

e Dual-core Arm® Cortex® M33

e 1MB/256KB Flash Memory; 512kB/ 64kB RAM
e Bluetooth specification v5.2

Supports Bluetooth Direction Finding & Mesh

Supports Bluetooth low energy audio

Certifications: FCC, IC, CE, Telec (MIC), KC, SRRC, NCC,
RCM, WPC

Dimension: 9.3 x 14.3 x 1.85 mm

Chip Antenna

Interfaces: SPI, UART, 12C, 12S, PWM, ADC, NFC, and USB
Operating temperature: -40 to +105°C

Highly flexible multiprotocol SoC ideally suited for
Bluetooth® Low Energy, ANT+, Zigbee, Thread (802.15.4)
ultra low-power wireless applications.

Operating voltage range between 1.7V and 5.5V
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PANJIT SILICON CARBIDE SCHOTTKY DiYOTLAR
PANJIT SILICON CARBIDE SCHOTTKY DIODES

PCDD1012061_12_00001

e Ters Voltaj Dayanimi: 1200V

e Akim: 10A

e Voltaj Dusumi(Vf): 1.5V typ. (10A, 25 °C)
o Maksimum Gui¢ Dagilimi: 200 W

Ters Sizintt Akimi: 6uA typ. (1200V, 25 °C)
e Calisma Sicakhgi: -55 ~ +175 °C

e Depolama Sicakligi: -55 ~ +175 °C

Kilf: TO-252AA

Sicakliktan Bagimsiz Anahtarlama Ozelligi
Yuksek Ani Akim Kapasitesi: 640A (10us, pulse)
Diisiik iletim Kaybi

Uygulamalar

e Giines Paneli Inverter
EV Sarj istasyonlari

o Kaynak Makinalari

e UPS

PCODI0IZ061_L2_0ooo

e Inverse Voltage Strength: 1200V
Current: 10A

Voltage Fall(Vf): 1.5V typ. (10A, 25°C)
Maximum Power Distribution: 200 W
Inverse Leakage Current: 6UA typ.
(1200V, 25 °C)

Operating Temperature: -55 ~ +175 °C
Storing Temperature: -55 ~ +175 °C
Cover: TO-252AA

Temperature Independent Switching
High Surge Current Capability: 640A
(10us, pulse)

e Low Conduction Losses

Applications

e Solar Panel Inverter
e EV Charge Stations
e Welding Machines
e UPS

PI:I]BIIIIZIIEI _R2_00001

Ters Voltaj Dayanimi: 1200V
e Akim: 10A
e Voltaj DustimG(Vf): 1.5V typ. (10A, 25 °C)
o Maksimum Gug Dagihmi: 164.8 W
Ters Sizinti Akimi: 6uA typ. (1200V, 25 °C)
Calisma Sicakligi: -55 ~ +175 °C
Depolama Sicakligi: -55 ~ +175 °C
Kilif: TO-263
Sicakliktan Bagimsiz Anahtarlama Ozelligi
e Yiiksek Ani Akim Kapasitesi: 640A (10us, pulse)
o Diisiik iletim Kaybi

Uygulamalar

e Giines Paneli Inverter
e Kaynak Makinalari

e UPS

PCDBI0I2061_R2_00oal

e Inverse Voltage Strength: 1200V
Current: 10A

Voltage Fall (Vf): 1.5V typ. (10A, 25°C)
Maximum Power Distribution: 164.8 W
Inverse Leakage Current: 6uUA typ.
(1200V, 25°C)

Operating Temperature: -55 ~ +175 °C
Storing Temperature: -55 ~ +175 °C
Temperature Independent Switching
High Surge Current Capability:

640A (10us, pulse)

Low Conduction Losses

Applications

Solar Panel Inverter
Welding Machines
UPS
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B00X400 ST-5623 TFT LCD MODUL 7
B00X400 ST-5623 TFT LG DISPLAY MODULE T”

WFT0A2TIAGDNNO
WF70A2TIAGDNNO kodlu driinlerde 3,3V
tavsiye edilen galisma voltaji ve 24-bit RGB
haberlesme protokolu kullanilmaktadir.
800x480 ekran ¢oziinlrligune sahip

bu ekranlar endustriyel uygulamalarda
kullanima uygundur.

Ozellikler

Tar: TFT

Yapi: LCD

Boyut: 7 ing

Dis Olgiler: 165mm x 100mm x
5.7mm (max.)

Aktif Alan: 154.08mm x 85.92mm
Pixel Araligi: 0.1926mm x 0.179mm

Cozinurlik: 800 x 480

TFT Kontrol Entegresi: ST5623D +
ST5091 ya da Muadili

TFT Haberlesme Arayiizii: 24-bit RGB
Dokunmatik Ekran: Yok
Calisma Gerilimi: 3.3V (TYP)

e Calisma Sicaklik Araligi: -20°C ~ + 70°C

e Backlight Tipi: Led, Beyaz

WFTOALTIAGONND

3.3V recommended operating voltage and
24-bit RGB communication protocol are used
in WF70A2TIAGDNNO coded products. These
screens with a screen resolution of 800x480
are suitable for use in Industrial applications.

& CHARGING STATION

Q=
©--

Features

Type: TFT

Structure: LCD

Size: 7 inch

Module Dimension: 165mm x 100mm x
5.7mm (max.)

Active Area: 154.08mm x 85.92mm
Pixel Pitch: 0.1926mm x 0.179mm
Resolution: 800 x 480 Dots

TFT Driver IC: ST5623D + ST5091 or
Equivalent

TFT Interface: 24-bit RGB

Touch Screen: No

Operating Voltage: 3.3V (TYP.)
Operating Temperature: -20°C ~ + 70°C
Backlight Type: LED, Normally White

1.71iNG 126X32 €06 GRAFIK OLED MODiL
171 INCH 126432 CO GRAPHIC LED MODULE

WEO0012832P

WEOO012832P kodlu Urlinlerde

3V dnerilen ¢alisma gerilimi ve
12C/SPI haberlesme protokoll
kullaniimaktadir. 128x38 ekran
¢ozunurligliine sahip bu ekranlar
giyilebilir veya tasinabilir cihazlarda
kullanima uygundur.

Ozellikler

Tur: Grafik
Yapi: COG
Boyut: 1.71 in¢

Dig Olgiiler: 50.50mm x 15.75mm x
2.01mm (max.)

Aktif Alan: 42.22mm x 10.54mm

Pixel Boyutu: 0.308mm x 0.308mm
Pixel Araligi: 0.33mm x 0.33mm
Cozunurlik: 128 x 32

Kontrol Entegresi: CH1115
Haberlesme Arayiizu: 12C, SPI

e Calisma Gerilimi: 3V (TYP)

e Calisma Sicaklik Araligr: -30°C =~ + 70°C
e Renk Segenekleri: Beyaz, Sari

WEODT2832P

3V recommended operating voltage and 12C/
SPI communication protocol are used in
WEOO012832P coded products. These screens
with a screen resolution of 128x38 are suitable
for use in wearable or portable devices.

996 steps

0.26 m

i Z1kcal *»

Features

Type: Graphic

Structure: COG

Size: 1.71 inch

Module Dimension: 50.50mm x
15.75mm x 2.01mm (max.)

Active Area: 42.22mm x 10.54mm
Pixel Size: 0.308mm x 0.308mm
Pixel Pitch: 0.33mm x 0.33mm
Dot Matrix: 128 x 32 Dots

IC: CH1115

Interface: 12C, SPI

Operating Voltage: 3V (TYP)
Operating Temperature: -30°C ~ + 70°C
Display Color: White, Yellow
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KARAKTER 20X4 COG LCD MODUL
CHARACTER 20X4 COG LCD DISPLAY MODULE

W02004B

WO2004B kodlu trtinlerde 3V
Onerilen galisma gerilimi ve 12C
haberlesme protokoli kullaniimaktadir.
20x4 karakter LCD ekrana sahip

bu ekranlar endustriyel veya ev tipi
uygulamalarda kullanima uygundur.

Ozellikler

e Tur: Karakter
e Yapi: COG

e Boyut: 20x4

o Dis Olciiler: 74.3mm x 36.4mm x
6mm (max.)

e Karakter Araligi: 2.95mm x 5.17mm

o Kontrol Entegresi: IST3602
Haberlesme Arayiizi: 12C

Calisma Gerilimi: 3V (6nerilen)

Calisma Sicaklik Araligi: -20°C ~ + 70°C

Renk Segenekleri: Mavi/Beyaz-
Beyaz/Siyah

W02004B

3V recommended operating voltage and 12C
communication protocol are used in WO2004B
coded products. These screens with 20x4
character LCD display are suitable for use in

WINSTAR Dizelad
28x4 Character LCD
1-33 duty cucle
YOUR BEST CHOICE

Size: 20x4

Module Dimension: 74.3mm x 36.4mm x
6mm (max.)

Active Area: 60.5mm x 22.18mm

Pixel Size: 0.45mm x 0.54mm

Pixel Pitch: 0.5mm x 0.59mm

Character Size: 2.45mm x 4.67mm
Character Pitch: 2.95mm x 5.17mm

o Aktif Alan: 60.5mm x 22.18mm
e Pixel Boyutu: 0.45mm x 0.54mm

o Pixel Araligi: 0.5mm x 0.59mm

e Karakter Boyutu: 2.45mm x 4.67mm

Features
e Type: Character
e Structure: COG

CAVLIn

wireless

£1608

C16QS, entegre eSIM ve GNSS (istege bagli) ile birlikte gelen,

3GPP Siriim 14'G temel alan tek modlu bir LTE CAT 1.bis Akilli Hiicre

Moddlidur. Entegre eSIM, Cavli Hubble Global Connectivity ile
birlestiginde, moduliin diinya ¢capinda dagitilabilmesini saglayarak,
onu lojistik, otomotiv, arag takibi ve ¢ok daha fazlasi igin ideal bir
¢6zum haline getiriyor.

Ana Ozellikler

e Desteklenen Hiicresel Bantlar : EMEA : B1/B3/B5/B8/B20
NA - B2/B4/B12/B13/B66

e Desteklenen Konum Servisleri: GPS/GLONASS/BELDOU/
GALILEO/IRNSS

o Hiicresel Baglanti indirme ve Yukari Baglanti Hizi : LTE CAT
1.bis:10Mbps(DL), 5 Mbps(UL)

e Araylzler: 1,8V/3V SIM Araylz galisma voltaji 3,1V ila 4,2V; Tip
3.6V 1x12C, 2XSWD, 1XADC, 1XUSIM, 1XUSB, 1XSPI, 1XI2S,
4XUART, 2XANT

e Uygulanabilir Boélgeler: EMEA, Kuzey Amerika
e Boyutlar: 26,5 x 22,5 x 2,3 mm, LGA Paketi
e Sicaklik Araligi : -20°C ila +85°C

www.ozdisan.com | Online Shopping &

Industrial or Home Type applications. e |C: IST3602

e Interface: 12C

e Operating Voltage: 3V (TYP)

e Operating Temperature: -20°C ~ + 70°C
e Display Color: Blue/White-White/Black

DERRNRREE RERRRRRANAY

C16QS is a singlemode LTE CAT 1.bis Smart Cellular Module
based on 3GPP Release 14 that comes with integrated eSIM
and GNSS(optional). The integrated eSIM coupled with Cavli
Hubble Global Connectivity ensures that the module can be
deployed across the globe, making it an ideal solution for
logistics, automotive, vehicle tracking and much more.

Key Features

e Supported Cellular Bands: EMEA : B1/B3/B5/B8/B20
NA - B2/B4/B12/B13/B66

e Supported Location Services: GPS/GLONASS/BELDOU/
GALILEO/IRNSS

e Cellular Connectivity Download & Uplink Speed: LTE CAT
1.bis:10Mbps(DL), 5 Mbps(UL)

e Interfaces: 1.8V/3V SIM Interface operating voltage 3.1V
to 4.2V ; Typ 3.6V 1xI2C, 2XSWD, 1XADC, 1XUSIM,
1XUSB, 1XSPI, 1XI2S, 4XUART, 2XANT

o Applicable Regions: EMEA , North America

e Dimension: 26.5 x 22.5 x 2.3 mm, LGA Package

e Temperature Range: -20°C to +85°C
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URUN REHBERI / SHOWROOM

DR SERISi

Kursun icermeyen ve RoHS
belgesine sahip olan DR serisi
Urtnleri digiik ESR’lidir.

1 kHz'de ESR degeri 0.20hm’dan
daha azdir. 500,000 defa sarj-
desarj olur. DR serisi 2.5V ve
2.7V’luk iki farkli Griin grubuyla
1F’dan 70F’a kadar genis bir
kapasitans araligi saghyor.

Uygulama Alanlan

e Led tipi trafik levhasi, yol
yonlendirme flagori

e Oyuncak araba, oyuncak ugak
e Acil durum gti¢ kaynagi

KORCHIP

KORCHIP SUPER KAPASITORLER
(ORCHIP SUPER CAPACITORS

Korchip sliper kapasitorleri, yiksek kapasitans degeri ve klglik boyutlariyla 6n plana gikiyor.
Korchip supercapacitors stand out with high capacitance and small size.

DRSERIES

DR series products have low ESR.
Also these series have RoHS certified
and Pb-free. ESR is less than 0.2ohm
at 1kHz. It is charged and discharged
in 500.000 cycles. DR series provides
a wide capacitance ranges from 1F to
70F with two different product groups
of 2.5V and 2.7V.

Applications

e Led-type traffic signs, road
guidance flasher

e Toy car and plane

e Emergency power supply

DR2R7105R:
1F, 2.7V, C Tipi Siiper Kapasitor
DR2R7105R: 1F, 2.7V, C Type Super Capacitor

DCS SERISi

Hafif ve kiiglik boyutlu olan bu
riinler -25 ile 70°C’lik galisma
sicakligi ile normal bataryalara gére
daha genis bir calisma sicakligina
sahiptir. 0.047F ile 0.47F araliginda
Urtinler iceren DCS serisinin
maksimum ¢alisma voltaji 5.5V’tur.

Uygulama Alanlan

e Yazicl, video kamera, telefon,
arag teybi, bilgisayar

e Pilav pisirici, ev agl, oyuncaklar,
e-metre

e CCTV, ses ve kamera
uygulamalari

DCS SERIES

DCS series has small and light
products. It has wider operating
temperature range (-25770°C) than
normal batteries. Contains products
in the range of 0.047F to 0.47F.
Maximum operating voltage is 5.5V.

Applications

e Printer, video camera, telephones,
car stereo, computer

e Rice cooker, home network, toys,
e-meter

e CCTV, audio and camera
applications

DCS5R5224VF: DCS5R5224HF:
0.22F, 5.5V V Tipi 0.22F, 5.5V H Tipi
Siiper Kapasitor Siiper Kapasitir

DCS5R5224VF: DCS5R5224HF:

0.22F, 5.5V V Type
Super Capacitor

0.22F, 5.5V H Type
Super Capacitor
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ELECIrofms

CT1248-A2-RC

e Akim trafosu
o Duslk genlik ve faz hatalar

Teknik Ozellikler / Specifications @ 25°C

e UL onayi, RoHS ve Reach sertifikalari
e 5yl garanti
o Milkkemmel dogruluk

Cok iyi dogrusallik
Dusuk sicaklik kaymasi
Olgiim uygulamalari
Roéle uygulamalari

IpN = IOA

Parametreler / Parameters Simge/Symbol Deger/Value Birimler/Units

Primer akim araligi / Primary current range Ly 0.5-10 Kollar / Arms

Calisma frekansi / Operating frequency f Hz

Dogrultulmus yarim dalga sinus dalgasi, akim genisligi /

Half Wave sine wave rectified, current amplitude T T T

Sekonder devirler / Secondary turns N, 1500

Sekonder sargi direnci / Secondary winding resistance R, 45-60 Q E“24B-A2-RE

Onerilen sekonder yl']k_ direnci/ Recomended R, 75 Q e Current transformer
secondary Burden resistance

Genlik hatasi / Amplitude error AE +/-0.2 % e Low amplitude error and
Faz hatasi / Phase error PE <0.5 o phase error

Endiiktans @ 80mVrms, 50Hz, Paralel mod e UL approved, RoHS and
Inductance @ 80mVrms, 50Hz, Parallel mode L 235 H Reach certified

Calisma sicakhidi araligi / Operating temperature range Topr -40 to +85 °C e 5 year warranty

Saklama sicakligi araligi / Storage temperature range Tog -40 to +85 °C e Excellent accuracy
Primer agl_kll_(ja solfulan cubuk ile sekonder ugle_lr e Very good linearity
Dielectc srengih betweon o4 nserted n he prmary K a8 R * Low temperature drif
opening and secondary terminals, @ 50Hz, 60 seconds e Metering applications
Kiitle / Mass m 6 g e Relay applications

CTI267-A1-RC

e Akim trafosu
e Dusuk genlik ve faz hatasi
o UL 94-V0’a gore kullanilan plastik kasa

Teknik Ozellikler / Specifications @ 25°C

UL onayi, RoHS sertifikasi
5 yil garanti

Mukemmel dogruluk

Cok iyi dogrusallik

Dusuk sicaklik kaymasi
Asirn akim kapasitesi
Olgiim uygulamalar
Role uygulamalari

Parametreler /Parameters Simge/Symbol Deger/Value  Birimler/Units EH?E?A]RE

Akim Araligi / Current Range L, 0.25-40 A e Current transformer

Primer iletken sicakligi / Primary conductor temperature T, 100 °C e Low amplitude error and
Devir Orani/ Turns Ratio k 1:2500 phase error

Sargi Direnci / Winding Resistance R 86-105 Q e Plastic case material
Onerilen Sekonder Yik/ Recommended Secondary Burden R, 30 Q recognized according to
Genlik hatasi / Amplitude error AE <0.1 % UL 94-VO

Faz hatasi / Phase error PE <0.25 dereceler /degrees e UL approved, RoHS certified
g]glqlgt;r:/s"%t@soggl_r;yrms 50Hz / Inductance L >133 H e 5year warranty

Calisma Frekansi / Operating Frequency f 50/60 Hz e Excellent accuracy
Primerden Sekondere dielektrik dayanimi 50 Hz, 60 Saniye U 4.0 PV e Very good linearity
Dielectric strength Primary to Secondary 50 Hz, 60 Seconds P e Low temperature drift
Kargilagtirmali IzZleme Endeksi/ Comprative Tracking Index CTI 275 A e Current overload capability
Calisma Sicakli araligi / Operating Temperature range Ve -40 to +70 °C e Metering applications
Saklama Sicakhdi araligi / Storage Temperature range Vs -40 to +85 °C

e Relay applications
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ROPORTAJ / INTERVIEW

BUYUMEYE DEVAM EDIYORUZ

WE KEEP GROWING

Elektronik komponent distribiitériiiGinde Tarkiye'nin lider
kurulugu olan Ozdisan Elektronik, yeni yatimmian ve global
ig birlikleriyle bdyimeye devam ediyor. Genel merkezi
Istanbul'da bulunan Ozdisan, yeni ofisini gegtigimiz aylarda
Selanik'te agti. Buguin aktif ve pasif bircok elektronik
komponentin dadgiticisi olan Ozdisan Elektronik'in Genel
Mdd(ir Yardimeisi Okan Abdi ile bir araya gelerek firmanin

yatinmlanni ve ¢alismalarini konugtuk.

Okan Bey, 2022 yilim Ozdisan
olarak nasil gegirdiniz?
Hedeflerinizi yakalayabildiniz mi?
2020 yilinda baslayan pandemi
kosullarinin yanina eklenen ¢ip krizi
etkilerinin yilin ilk yarisinda devam
ettigi, ikinci yari yilda ise teslim
slirelerinin giderek normallestigi bir
yili geride biraktik.

Bircok firma musterilerini, mikro
islemciler bazinda temin noktasinda
sikintiya sokarken, Ozdisan birgok
musterisine stoktan Griin teslim

etti. Nuvoton firmasi ile yapilan

is birligi sayesinde firmalara
sundugumuz alternatif ¢éziimlerimiz
yaninda verdigimiz teknik destek ile
musterilerimizin daha hizli ve kolay
sekilde projede kullanilan islemcileri
degistirmesine yardimci olduk.

Ozdisan olarak stok seviyelerimizi
ylksek oranlarda artirdigimiz
pandemi dénemi ve sonrasinda tiim
musterilerimizin elektronik bilesen
ihtiyaclarint mimkdin oldugunca
stoklarimizdan karsilamaya galistik.
Elektronik piyasasinda kisalan teslim
sureleri ve daha uygun fiyatlara
elektronik bilesen temini piyasada

Being Turkey's leader company in electronic component
distribution, Ozdisan Elektronik keeps growing with its new
investments and global collaborations. The company's
headquarters is in [stanbul and it has opened a new office

in Thessaloniki in the last months. We met Okan Abdi, Deputy
General Manager of Ozdisan Elektronik which is the distributor
of many active and passive electronic components, and

discussed the investments and works of the company.

bir rahatlama ortami yaratti. Sektérde
olusmaya baslayan bu durum
firmalarin siparislerinde 6telemeler

ve iptaller getirdi. Ozdisan olarak tiim
ekiplerimizle uyum igerisinde galisarak
hedeflerimize ulastik. ikinci yaryildaki
Otelemeler yaganmasa hedeflerimizin
¢ok Uzerinde bir ciroya erigebilirdik.
Hedeflerimize ulasirken bunun yaninda
firmamizin temsilciliklerine ¢cok degerli
yeni markalar da kazandirdik.

Sonyillarda hangi sektorlerle daha
yogun galistimz?

Ozdisan olarak genis (iriin yelpazemiz
ile birgok sektérde misterilerimizin
¢6zim ortagi olmaya devam ediyoruz.

How was Ozdisan's 2022, Mr. Abdi?
Did you achieve your goals?

We have left behind a year and in the
first half of last year, the effects of chip
crisis added to the pandemic that started
in 2020 remained, while lead times were
normalized gradually in the second half.

While many companies distress its
customers in providing microprocessors,
Ozdisan delivered products that were in
the stock to many customers. Alongside

our alternative solutions to the companies
thanks to our collaboration with Nuvoton,
our technical support helped our
customers change processors used in the
project faster and easier.

In pandemic and post-pandemic periods,
we increased our stock levels highly.

And we tried hard to meet the electronic
component needs of our customer from
our stocks as much as possible. The

lead times diminished and electronic
components began to be provided at
more affordable prices, which generated
a kind of relief in the market. And

this new situation caused postpones

and cancellations in the orders of the
companies. As Ozdisan, we achieved our
goals through working in harmony.

If the companies had not postponed their
orders in the second half, we would have
made a turnover way above our targets.
While achieving our goals, we also gained
invaluable new brands to our company's
agencies.

Which sectors have you been active
inrecentyears?

As Ozdisan, we continue being solution
partner of our customers from many
sectors thanks to our wide range of
products.
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OZDISAN ELEKTRONIK
GENEL MUDUR YARDIMCISI
DEPUTY GENERAL MANAGER
OKAN ABDI
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ROPORTAJ / INTERVIEW

Son yillarda loT sektériinde yasanan
gelismeler birgok firmanin odak

noktasini degistirdi. Biz de bu sektdrdeki
gelismeleri yakindan takip ederek
sektorin ihtiyag duydugu rinleri
blinyemize katarak sektore ¢ézumler
sunduk. Ozellikle sensérler, anten
cozlimleri, mikroiglemciler, gateway
cozimleri ve haberlesme ¢éziimlerimiz
en ¢ok yogunlastigimiz driin gruplan oldu.

One cikan sektorler; loT, medikal, motor
kontrol ve savunma sanayi diyebiliriz.

Ozdisan" sektorde farkli kilan

nedir sizce?

Ozdisan 43 yillik bir deneyim ve giiven
ile piyasada fark yaratan bir sirket.
Musterileri icin sadece bir tedarik¢i degil
ayni zamanda ¢ozim ortagl. G6zim
ortagi olabilmek buyuk bir sorumluluk
getiriyor bu da farkliigimizi yaratiyor.
Stoklu galismak Ozdisan’in genlerinde
var. Malzemeye ulagimin zor oldugu
dénemlerde firmalar bunu daha net
anlayabiliyor. Bildiginiz gibi elektronik
bilesenler olmadan bir cihazi tretebilmek
mimkiin degil.Bu kritik Griinler tilkemizde
Uretilmediginden, yurt disindan gelen
Urlnlerin nakliye surelerindeki kayiplarini
ortadan kaldirmak adina stratejimizi

hep stoklu ¢alisma tzerine kurguladik.
Ozdisan'in galistigi sektérde lider,
degisiklikleri ilk yapan ve uygulayan
firma olmasi, misterilerinin ihtiyag
duydugu gliniimiiz ve yarinin teknolojisi
icin yenilikgi czim Onerisi getirmesi en
Onemli farkliliklarindandir.

2023 yiindan sirket olarak
beklentileriniz neler?

Turkiye ekonomik dalgalanmalar sik
yasayan bir tilke. Bildiginiz gibi 2023
yilinda Ulkemizde secim olacak, sektorde
bazi aylarda gerilemeler yasanabilir.
2022 yilinin sonlarinda iyice hissedilen
talep dususlerinin de belli oranlarda
etkisinin hissedilecegini dislinsek de
2023 yilinda Ozdisan olarak yine yiizde
20'nin Uzerinde dolar bazl biyime
hedefi koyduk.

Birgok firmanin aslinda olaya bakis agisi
aslinda secim dncesi ve segim sonrasi
gelisecek kosullara bagl olacak. Uretimde

devamliligi saglatabilmek adina Ozdisan
olarak Uretim yapan tim musterilerimize
en dogru Uruin stoklar ve avantajli fiyatlari
sunmaya odaklanacagiz. Sektoriin ihtiyag
duydugu yenilikgi Grtinler hep radarimizda
olacak. Bu Urinleri Tirkiye'ye getirmek
konusunda yine ciddi adimlar atacagiz.

Recent developments in 10T sector have
changed the focus of many companies.
And we offered solutions to the sector
through closely following the developments
in the sector and incorporating the products
needed by the sector. Especially sensors,
antenna solutions, microprocessors,
gateway solutions and communication
solutions have been the product groups we
have principally concentrated on.

The prominent sectors can be named as
10T, medical, motor, control and defence
industry.

What makes Ozdisan different? To
your opinion?

Ozdisan makes the whole difference

in the market with its experience of 43
years and trustworthiness. Our company
is not only a supplier but also a solution
partner. Being a solution partner brings a
tremendous responsibility, which differs
us from the other companies. Working
with components in stock is a matter of
genetics for Ozdisan. The companies can
understand what | say more clearly when

it is difficult to acquire the material. As you
know, it is impossible to produce a device
without electronic components. So, we built
a strategy based on working with stock to
compensate the losses in shipping time of
the products coming from foreign countries
since these critical products cannot be
manufactured in our own country. Ozdisan
is the leading company in its sector and
being the first game-changer and innovator,
which applies all changes to the products,
and finding innovative solutions for today's
and tomorrow's technology needed by the
customers make Ozdisan different than its
competitiors.

What are your expectations from
2023 as acompany?

Frequently, Turkey has economic
fluctations. As you know, an election will be
held in 2023 and the sector may experience
some sort of decline in certain months.
Even though we assume that decrease in
demands that felt more towards the end

of 2022 would have an impact, we have

still set the goal to grow by above 20% on
dollars in 2023.

The perspective of many companies will
depend on the conditions before and after
the elections. Ozdisan's focus will be on
offering the most accurate product stocks
and advantageous prices to all our producer
customers to maintain production. We will
be following closely the innovative products
needed by the sector and take firm steps
towards bringing these products to Turkey.
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OKAN ABDI

2023 yilinda hangi fuarlarda

yer alacaksimz?

Sektorde 6ncli olmak yeni irlin ve
¢6zim onerileri getirebilmek ve yurt

disi pazarina agilabilmenin en 6nemli
kaynak noktasi tabii ki de fuarlar.
Ozdisan olarak yurt digi fuarlarini gok
dnemsiyoruz. Gegtigimiz yil Almanya’nin
Munih sehrinde gerceklesen Electronica
Fuarrna katildik. Cok basaril bir fuar
gegirdik. Onemli is birliklerine imza attik
ve yeni temsilcilikler kazandik. Dinyanin
bircok tlkesinden binlerce misterimizi
agirladik.

2023 yilinda Avrupa, Orta Dogu ve
Uzak Dogu'da birgok fuarda katilimci
ve ziyaretgi olarak bulunacagiz. loT,
aydinlatma, medikal ve otomotiv fuarlari
odak noktalarimiz olacak. Yine gémdailu
yazilim ve elektrikli arag ¢éztimleri
fuarlari da 6nem gosterdigimiz fuarlar
arasinda. Gug elektronigi fuarlar ve
lazer ¢6zUmleri Gretim ekipmanlari da
ylksek ilgi alanimizda olacak fuarlardir.
Yurt icinde ise IDEF fuarinda olacagiz.

ihracat konusundaki
calismalarinizdan

bahseder misiniz?

Son 3-4 yildir ihracat noktasinda
hizla buytyen bir yapimiz var. Her yil
neredeyse %90-10 oraninda blyiime
saglayarak 2022 yilinda 30 milyon
dolarin Gzerinde ciroya ulastik. Her ne
kadar 2023 yilinda Avrupa’da kiresel
bir diists beklense de yaptigimiz is
birlikleri ile 2023 yilinda da benzer
blylme hedeflerini yakalamak
istiyoruz.

Ozdisan yurt disina sundugu elektronik
dizgili kart ¢dziimleri ile hem Avrupa’nin
degisik Ulkelerine hem de Amerika’ya
ihracat yapiyor. 2023 yilinda grup
sirketlerimiz Assan ve EMS'nin destekleri
ile yeni ulkelere de ihracat yapma
noktasinda ¢aligsmalarimiza hiz verdik.

Peki hedeflediginiz pazarlar
hangileri?

2022 yiinin Ekim ayinda resmi olarak
Ozdisan Yunanistan / Ozdisan Greece
faaliyete basladi. Bu firmamiz Selanik’te

bulunuyor. Selanik hem Yunanistan

hem de Balkan ulkelerine havayolu,
denizyolu ve karayolu ile ulagim yapildigi
icin oldukca avantajli bir yer. Buradan
baslayarak tim Yunanistan ve Balkan
pazarina ¢ézim ortagi olmak icin
calismalarimiza hiz vererek devam
edecegiz. Ozdisan Greece yeni edindigi
bélgesel temsilcilikleri ve Ozdisan’in
genis Urln yelpazesi i¢in bolgenin en
onemli elektronik bilesen tedarikgisi ve
¢6zim orta@i olacaktir. Avrupa’da birkag
onemli tlkede is birlikteliklerimiz basgladi.
Avrupa'da ingiltere, italya, Almanya yani
sira Orta Dogu ve Afrika pazarinda da
atihmlar yapmayi planlyoruz.

“Yerli bir firma olmamiz,
Tiirkiye'deki firmalarin
calisma prensibini daha iyi
analiz edebiliyor olmamiz
hem global hem de lokal
rakiplerimiz arasinda hize
avantaj saghyor.”

“Being local company which is
able to analyse the working
principle of Turkish companies
gains us an upper hand among
our hoth global and local
competitiors.”

To which exhibitions do you plan to
participatein 2023?

The exhibitions are the most important
facilities to be pioneer in the sector,
bring new products and solutions and
get into the foreign markets. We, as
Ozdisan, really care about the foreign
exhibitions. Last year, we participated
in Electronica Fair held in Munich. It
was very successful. We commenced
significant collaborations and acquired

new agencies. We hosted many customer
from all around the world.

In 2023, we will be participants and
visitors of many exhibitions in Europe,
Middle East and Far East. Our main
focuses will be loT, lightning, medical
and automative exhibitions. We will also
give importance to the exhibitions of
embedded software and electrical vehicle
solutions. We will also take interest in
the exhibitions for power electronics
and laser solutions production tools.
Speaking of domestic market, we will be
in IDEF.

Canyou talk about your export
activities?

Our export volume has been growing
for the last 3 or 4 years. With an annual
growth rate of 90-10% for each year,
we accessed a turnover that is above
30 millions in 2022. Whereas a global
decrease in Europe is expected for
2023, we desire to achieve similar
goals of growth with the help of our
collaborations.

With its electronic PCB solutions to
foreign markets, Ozdisan exports to both
various European countries and U.S. In
2023, we have accelerated our export
activities for new countries based on
support from Assan and EMS, our group
companies.

Which markets do you aim at?

On October 2022, Ozdisan Greece
became officially active. The
headquarters is in Thessaloniki. This city
is very advantageous since you can go to
both Greece and other Balkan countries
over Thessaloniki by using airlines, sea
route and highways. Beginning with
Thessaloniki, we will accelarate our
works and activities to be solution partner
of the whole Greece market and Balkan
market. Ozdisan Greece will be the most
important electronic component supplier
and solution partner with its new regional
agencies and Ozdisan's wide range

of products. Our colloborations with
outstanding European countries have
started. We plan to make new moves in
Middle East and Africa markets as well
as Europe, U.K., Italy, Germany.
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Diinyanin farkli noktalarinda

yeni ofisler agma planimiz var mi?
Kesinlesen bir sey yok ama Ozdisan'da
bazi seyler hizl geligir. Bekleyip
gérmek lazim, italya, ingiltere, Amerika
her zaman hedef llkelerimiz arasinda
yer aliyor.

Yeni distribiitorliik
anlasmalariniz hakkinda neler
soylemek istersiniz?

Ozdisan aslinda bu noktada 2022'yi
oldukca verimli gegirdi. Her ne
kadar yeni yeni baslayan fuar
ziyaretlerimiz olsa da pandeminin
etkisinin azalmasiyla beraber,
uzaktan da olsa birgok firmayla
baglantimizi gelistirdik. Turkiye'de
bircok firmanin bildigi ama ulasmakta
ve stok bulmakta zorlandig1 Yageo
firmasinin temsilciligini aldik.
Yageo Uriinleri artik Ozdisan
stoklarindan rahatlikla tedarik
edilebilecek. Bunun disinda loT
anlaminda Ignion firmamiz var.
Ignion dinyanin en blyik anten
Ureticilerinden Avrupa menseili bir
firma. Sektérii domine edebilecek
bir kapasiteye sahip. Tim sektorler
icin anten ¢ozumleri Gretebiliyor.
Yine gectigimiz yil Honeywell’le

bir temsilcilik anlagmasi yapmistik.
Honeywell elektronik sektdriinde
dunyanin en biyik firmalarindan
biri. Onunla da is birligimizi artirdik.
2023 yilinda daha yeni projelere
odaklanacagiz. Nichia isimli sensor
Ureticisi Japon bir firmamiz daha
oldu. Su anda onlarla ilgili de stok
calismasi yapiyoruz. Yine bunun
yanina distindigumiz hem Grin
gamimizi tamamlayacak hem de bizi
sektdrde iyi bir noktaya tasiyacak
yeni markalar igin ¢alisiyoruz.

Ozdisan olarak firmalara
sagladiginiz avantaj ve firsatlar
hakkinda ne sdylemek istersiniz?
Ozdisan, 43 yillik bir sirket. Ben

bu sirkette 26. yilini doldurmus bir
yoneticiyim. Satis mihendisi olarak
baglamigtim goreve. Yillar iginde
calistigimiz binlerce firma ve binlerce
proje oldu. En 6nemli sey Ozdisan’in
yarattigi giiven duygusu. Ozdisan

calistigi firmalara karakterini
yansitiyor ve destek noktasinda da
bunu hissettiriyor.

Yerli bir firma olmamiz, Turkiye’'deki
firmalarin ¢galisma prensibini daha iyi
analiz edebiliyor olmamiz hem global
hem de lokal rakiplerimiz arasinda
bize avantaj sagliyor. Pandemi
déneminde bir¢ok firma malzeme
bulmakta zorlanirken Ozdisan
stoktan teslimat yapti. Ozdisan

ile galisan firmalar hemen hemen
malzeme krizi yagamadi diyebiliriz.
Ozdisan’in sadece komponent
distribitéri degil de firmalara
¢6zim ortagi gibi yaklagmasi tercih
edilmemizin bir diger noktasi.
Ozdisan’in distribiitér olmasi, lriine
birincil kaynaktan hizla ulasma
imkani da saglyor.

Perakende iiriinleri de
ozdisan.com'da yer almaya
basladi ve yeni bir doniisiime
dogruilerliyorsunuz. Bu konu
hakkinda bilgi verir misiniz?
Biz tabii ki Uretici firmalara destek
verirken perakende tarafimizda
da bir gelisim yapmayi disinduk.
Cunku bugiin 8grencilerimiz ve
tasarim yapan kisiler belki su an firma
kurmamis olabilirler.

Do you plan to open new branchesin
other world cities?

Nothing is certain for now, but in Ozdisan,
things are fast. And we have some relevant
ideas. Let's see what happens. Our target
countries include ltaly, U.K. and U.S.

What do you want to say about your
latest distributorship agreements?
2022 was actually a very fruitful year for
Ozdisan in these terms. We have just
begun visiting some exhibitions, yet have
built connections to many companies,
even though they are remote. And we
have become the agency of Yageo
company. Many Turkish companies are
familiar with this company but they have
difficulties in accessing and finding stock.
Yageo products can now be supplied
easily from Ozdisan stocks. Additionally,

we have Ignion for loT. Being one of

the biggest antenna producers, Ignion

is a European-based company with a
capacity to dominate the whole sector.
This company can offer antenna solutions
for all sectors. And last year, we made an
agreement with Honeywell, which is one of
the world's biggest electronics companies.
We intensified our collaboration with
Honeywell and we will focus on new
projects in 2023. And we have also added
Nichia, a Japanese sensor producer. Now,
we are conducting a stock work about this
company. And we are working for new
brands that will complete our product range
and bring us to a better level in the sector.

What do you want to say about the
advantages and opportunuities
Ozdisan offers to the companies?
Ozdisan is 43 years old. And as a
manager, this is my 26th year in this
company. | began working as a sales
engineer. Within years, we worked with
thousands of companies and carried out
thosands of projects. The most important
and valuable thing is the sense of trust
created by Ozdisan. Our company reflects
its character on the companies it works
with and the companies can easily and
strongly feel the support of Ozdisan.

Being a local company which is able to
analyse the working principle of Turkish
companies gains us an upper hand among
both our global and local competititors.
Whereas many companies had difficulties
in finding materials, Ozdisan delivered
products from its stock. The companies
that work with Ozdisan experienced
almost no crisis about the materials.
Another reason behind being preferred is
our approach to the companies as not only
component distributor but also solution
partner. Since Ozdisan is the distributor,

it offers fast access to the products from
its primary source.

Now, retail products are on 6zdisan.
com and seemingly, you are going
under another transformation.
Canyouinform us about this?

We thought that we could improve our
retailing services while supporting producer
companies. Our students and designers
may not have established firm, yet.
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OKAN ABDI

Dusuk adetlerde bir Griin alarak

bir projeyi gelistirmek isteyebilirler.
Bunun igin Ozdisan’in hem {riin
gamini gelistirmesi hem de burada
firmalara avantajl fiyatlar sunabilmesi
gerekiyordu. Dlnya hizh gelisiyor,
e-ticaretin de hizli geligimiyle

bir¢cok sektdriin nereye geldigini
gOruyorsunuz. Buna duyarsiz
kalamazdik.

Bircok iiniversite is birligine imza
attiniz. Genel olarak iiniversitelere
bakisiniz ve is birliklerinizle ilgili
neler soylemek istersiniz?

Hem liseler hem de universitelerle

is birligimizi artirmaya galisiyoruz.
Onceki yillarda da Teknofest gibi
yarismalarda destek verdigimiz birgok
Universite dereceye girdi. Bu bizi
aslinda ¢ok mutlu ve motive ediyor.
Bildiginiz gibi 2022 yilinin son ayinda
bir bulus senligi gerceklestirdik. Orta
derece okullara ve hobicilere agikti.
Uzun yillardir ashnda NASA'nin da
yaptigi, Tirkiye’deki ayagimi Ozdisan’in
Ustlendigi bir organizasyondu.

Bir dénem ara vermistik ancak
bu organizasyonu yeniden
sahiplendik. Yarinin Ar-Ge
muhendisleri, yarinin girisimcileri,
CEO’su veya finans direktori
belki de buralardan ¢ikacak.
Dogus Universitesi ve Ozyegin
Universitesi ile ¢alismalarimiz
var. Birgok universiteye aslinda
destek vermek istiyoruz. Oradaki
arkadaslarimiza hem burada

staj olanagi hem de yari dénemli
calisma olanagi sagliyoruz. 2023
yilinda Universitelerle olan is
birligimizi daha da artiracagiz.

And they also want to develop a project
after buying a product in small quantities.
To this end, Ozdisan had to improve

its product range and be able to offer
advantageous prices to the companies.
The world is quickly developing and you
can see the lenghts many sectors go

with the help of quick development of
e-commerce. It was impossible for us not to
take action upon these developments.

You collaborated with many
universities. What do you think of
universities generally? And what

do you want to say about your
collaborations?

We are trying to increase our collaborations
with both high-schools and universities. In
the previous years, many university studens
ranked in the competitions like Teknofest,

to which we gave support. This makes us
very happy and keeps us motivated. As you
know, we held an invention festival in the
last month of 2022, which was for secondary
school students and hobbyists. This was an
organization held by NASA for many years
and its Turkish version was undertaken by
Ozdisan. We had a break for some time,

but we again got our hands on it this year.
Tomorrow's R&D engineers, entrepreneurs,
CEO or finance director may come out of
these events. We also work with Dogus
University and Ozyegin University. We want
to give support to many universities, actually
and offer oppprtunities for internship and
part-time working for our future colleagues in
our company. We will increase cooperations
with universities in 2023.
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AKTUEL / ACTUAL

GELECEGIN TEKNOLOJISI: -+

FUTURE TECHNOLOGY:
EDGE INFORMATION TECHNOLOGY |

Edge Bilisim, dijital dinyadaki en heyecan verici yeni kavramlardan

biri. Geleneksel bulut bilgi islem sinirlanini agan edge bilisim,

dagitilmis bir bilgi teknolojisi mimarisi olarak dikkat gekiyor. lof.ve

5G'nin bidyumesiyle gelisen edge bilisim, merkeziyetsiz bir islem -
altyapisi olarak da ifade ediliyor.

Edge IT is one of the newest and exciting concepts in digital world.
Going beyond the boundaries of traditional cloud information technology,
Edge IT attracts attention as a decentralized information technology
architecture. Developing as a result of the growth in loT and 5G
technologies, Edge IT is described as a decentrealized process Structure,

eriler, ginuimuiz sirketlerinin Supporting real-time control over

can damarlari. Bu veriler, critical business processes and 5

kiymetli 6ngoriiler saglarken, operations while providing precious

kritik is surecleri ve foresights, data is the heart of
operasyonlari lizerinde gercek zamanli today's companies. In the last

kontrolli destekliyor. Son yillarda verilerin  years, transfer and protection.ofithe
dijitale aktarilmasi ve dijitalde korunmasi  data in digital media have become

son derece 6nemli hal aldi. Ozellikle extremely important. Network

bulyulk hacimli verilerin taginmasiyla problems began to emerge after

birlikte ag sorunlari olugsmaya basladi. carrying especially high volume data.

Kaynaklara gore, 2025 yilinda, loT cihaz  As per the sources, the numberof i
sayisinin 22 milyara ¢ikacagi tahmin loT devices are predicted to be 22 & f *
ediliyor. Bu kadar cihazin olusturacagi billion in 2025. It is difficult to even f

veri bilyUklugini hayal etmekte bile think of the data volume which will / i .
zorlaniyoruz. Fakat bu kadar verinin be created by these many devices. | |

bir degere doniismesi birggk faydayi Yet, turning these data'into a value*" / I." II

da beraberinde getirecek. Iste tam will bring serious advantages. And, | |

bu noktada edge bilisim en etkili Edge IT outstands as one of the mest [
¢6zumlerden biri olarak ortaya ¢ikiyor. effective solutions at this very point. | =4
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EDGE BiLi$IM / EDGE INFORMATION TECHNOLOGY

Yeni bir alan olmasina
ragmen edge biligim
hircok avantaji da
heraherinde getiriyor.

Even though it is a new field,
edge information technology
offers many advantages.
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AKTUEL / ACTUAL

Sirketler ya da organizasyonlar bu
anlamlandirdiklan verilerle; daha etkin,
dislk maliyetli ve uzun galisabilirlik
suresine sahip yapilari gelistirebilecek.
Edge bilisim ve 5G ile arasindaki iliskiye
deginecek sirketler, bir edge bilisim
altyapisina sahip olmadiklari middetce
5G'den gergekten yararlanamayacak.
Ancak sirketler kablolu ve hatta
gerekirse Wi-Fi dahil olmak tizere farkli
ag modelleri araciligiyla edge bilisim
altyapisini kullanabilecek.

Edge Bilisimin Kullanim Alanlari
Verilerin islenmesi ve analizi igin merkeze
iletiimesindense verinin Uretildigi yerde
bu islemi gerceklestiren edge bilisim
birgok alanda da kullanilabiliyor. Bu bir
fabrika, bir perakende magazasi ya da
akill sehir de olabilir.

Bir fabrikada tiretim ekipmanlarini
izleyen cihazlarn veya uzak bir ofisten
canli goruntu gdnderen internete bagh
bir video kamerayi dustintn. Veri Greten
tek bir cihaz, bunu bir ag Gzerinden
oldukga kolay bir sekilde iletebilirken,
veriyi ileten cihazlarin sayisi arttikga
sorunlar da bas gosteriyor. Canli
goruntdleri ileten bir video kamera
yerine, bunu yuzlerce veya binlerce
cihazla garpin. Gecikme nedeniyle
sadece kalite zarar gérmyor, ayni
zamanda bant genigligi maliyetleri de
astronomik olabiliyor. Edge biligim tim
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bu sorunlari ¢dzebilecek bir sistem
altyapisidir.

Tanm UGzerinden edge bilisimi anlatmak
gerekirse; temel gereksinimler oldugu
ifade edilen glines 151g1, toprak veya
bdcek ilaci olmadan kapali bir ortamda
Urlin yetistiren bir ¢ift¢i diiginiin. Bu
islem, buyime surelerini ylizde 60’tan
fazla azaltir. Sensorlerin kullaniimasi,
isletmenin su kullanimini, besin
yogunlugunu izlemesini ve optimum
hasadi belirlemesini sagliyor. Veriler,
Uiretim sirasinda gevresel faktorlerin
etkilerini bulmak, triin yetistirmek,
surekli iyilestirmek ve Urinlerin en iyi
kosullarda hasat edilmesini saglamak
icin toplanir ve analiz edilebilir.

The companies or organizations will be able
to develop more efficient and affordable
structures with longer workability periods
thanks to these data interpreted by them.
The companies which will address the
relationship between Edge IT and 5G will not
benefit from 5G as long as they do not build
an Edge IT infrastructure. The companies
can only use Edge IT infrastructure via
different network models including cabled
connection and even Wi-Fi.

EdgeIT Usage Areas
Edge IT does not transmit the data to the
centre for processing and analysing, but

processes and analyses the data where
it is produced and thus it can be used in
many fields, which may be factory,

a retailing shop or a smart city.

Imagine the devices monitoring production
equipment in a factory or a connected
video camera sending a live image from

a faraway office. Only one device which
produces data can transfer this through

a network easily. Yet, when the number

of transferring devices increases, the
problems also increase. Instead of a video
camera which transmits live images,
multiply this with hundred and thousand of
devices. Not only the quality is damaged
because of the delay, but also the costs of
bandwidth can be too high. However, Edge
IT is a system infrastructure that is able to
solve all these problems.

If we are to explain this using agricultural
examples, we can say that: Imagine a
farmer who grows crops in a closed space
without sunshine, soil or insecticide that

are regarded as basic needs. This process
decreases their growing time more than
60%. Thanks to sensors, water use of

the enterprise and food intensity can be
monitored and also optimum harvesting

can be determined. The data are collected
and analyzed to find out the impacts of
environmental factors during the production,
raise products, constantly improve them and
harvest them under the best conditions.
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Perakendeler de edge biligimin
glictinden faydalanabilir. Perakende
isletmeleri gbzetim, stok takibi, satis
verileri ve daha bircok is siirecinden
cok buyiik veri hacimleri Uretebilir.
Edge bilisim, bu cesitli verilerin
analiz edilmesine, is firsatlarinin
belirlenmesine, satiglarin tahmin
edilmesine ve satici sipariginin
optimize edilmesine yardimci olabilir.

Edge Bilisimin Faydalari

Yeni bir alan olmasina ragmen edge
bilisim birgok avantaji da beraberinde
getiriyor. Bu avantajlardan en
onemlilerden biri diistik gecikme
surresi. Edge bilisim, kaynaklari
birbirine yaklastirdigi igin gecikme
sorunlarini ortadan kaldiriyor. Clinku
veriler, edge bilisim sayesinde
gecikme slresini azaltan harici bir veri
merkezinde veya bulutta bulunmuyor.

Yiksek bant genisligi de edge biligimin
avantajlari arasinda yer aliyor. Verileri
yukleme ve ¢bzimlenmesini daha

hizli yapabilen edge bilisim, her veri
kaynaginin bilgilerini kendi islemesine
olanak taniyor. Bu durum depolama
masraflarini azaltirken, en uygun bilgiyi
bulma siirecini de hizlandiriyor. Edge
bilisimin en 6nemli farkliliklarindan

biri de igletmelere sundugu maliyet
avantaji. Yerel cihazlar igin veri
yonetimi ¢éziimlerine daha az
harcama yapiyor.

Edge bilisim, bilgi ve operasyonel
teknolojiler arasinda bir kopri

gorevi goriyor. Cihazlari uyumlu bir
sekilde isleme yetenegi sayesinde
surekli bir yenilik akigi saghyor.
Bulut biligimin saldirilara veya
elektrik kesintisine kargl savunmasiz
oldugunu g6zlemleyebiliyoruz. Edge
bilisimde ise veriler biyuk dlgiide
yerel cihazlarda islendiginden ve
depolamayi veri merkezleri arasinda
dagitilabildiginden bu tir riskler
barindirmiyor.

The retailing stores can benefit from the
power of Edge IT. The retailing stores

can produce surveillance, stock tracking,
sales data and also very large date from
many processes. Edge IT may help in
analysing these various data, determining
job opportunities, foreseeing the sales and
optimizing seller orders.

Benefits of Edge Information
Technologies
Even though it a brand new field, Edge

Perakendeler de edge
hilisimin giiciinden
faydalanabilir. Perakende
isletmeleri gozetim, stok
takibi, satig verileri ve daha
hirgok is siirecinden cok bhilyiik
veri hacimleri iiretebilir.

The retail stores may henefit from
the power of Edge IT. These
enterprises may produce
surveillance, stock tracking, sales
data and big volumes of data from
many more husiness processes.

IT offers many advantages, one of
which is decrease in delay time. Edge
IT resolves this delay problem since it
draws the resources to each other and
the data are not present in any external
data center or cloud that prolongs the
delay time.

One of the advangates of Edge is high
bandwidth. Loading and analysing the
data quickly, Edge IT enables each data
source to process its own data. And this
accelarates the process of finding the
most proper information while lessening
the storage costs. One of the most
important differences offered by Edge IT
is the cost-efficiency. It spends less on
the data management solutions for local
devices.

Edge IT functions as a bridge

between information and operational
technologies. Edge IT offers a constant
flow of innovations thanks to its
capability of processing the devices
consonantly. We are able to withess
that cloud information technology is
vulnerable to attack and power cut.
Yet, Edge IT does not contain such risks
since the data are mostly processed in
local devices and disperse the storage
among the data centers.
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UZMAN BAKISI / EXPERT'S VIEW

NORDIC SEMICONDUCTOR Wi-Fi 6

i-Fi 6’y1 duydunuz mu? Have you heard about Wi-Fi 6? The
Yazilarimda siklikla technologies that | address in my
degindigim teknolojiler, essays consist of the elements
loT (Nesnelerin interneti) of loT (Internet of Things). In
ekosisteminin bilesenlerinden my previous texts, | wrote
olusuyor. Gegtigimiz yazilarimda 5G about 5G and LoRaWan
ve LoRaWAN teknolojisini ve ayni technology as well as
zamanda bu sistemlerle uyumlu sensor technologies
calisan sensor teknolojilerini kaleme working compatible with
almistim. Bu yazimda da yine loT these systems. And in
ekosisteminin bir bileseni olan this essay, | will discuss
Wi-Fi 6 teknolojisini ele alacagim. Wi-Fi 6 technology, an
Wi-Fi teknolojisini hemen hemen element of loT ecosystem.
hepimiz evlerimiz basta olmak lizere Nearly all of us use Wi-Fi
birgok yerde kullaniyoruz. internete technology in many places
baglanmak konusunda en ¢ok tercih especially in our houses. Wi-Fi
ettigimiz baglanti ydntemi Wi-Fi olarak stands out as the most preferred L )
dikkat gekiyor. Bu kadar 6nemli bir method for Internet connection. We OZDISANELEKTRONIK
baglanti seceneginin bugiine kadar will touch upon the reasons why such SAHA UYGULAMA DEPARTMAN MUDURU
6n plana cikmamasinin sebeplerini ve an important connection type did not FIELD APPLICATION DEPARTMENT MANAGER

yeni nesil Wi-Fi 6 ile hangi problemlere ~ become prominent and which problems iBRAHIM EKMEKCI
¢6zum getirildiginden bahsedecegiz. are solved with new age Wi-Fi 6.
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Pekiya Wi-Fi 6 ne demek?

Wi-Fi 6 kelime anlamiyla altinci nesil Wi-Fi
baglantisi anlamina geliyor. Teknik terim
olarak sdylemek gerekirse 802.11.ax
olarak literattre gegiyor. Wi-Fi her

ne kadar 1970’li yillarda kesfedilmis

olsa da ilk standartlasma 1997/1999
yilinda 802.11.a olarak ortaya ¢ikti.
2003 yilinda bu standarda 802.11.a/g,
2009 yilinda 802.11.n, 2013 yilinda ise
802.11.ac yani Wi-Fi 5 standardinin
eklenmesiyle birlikte bizim bildigimiz
Wi-Fi 5 olustu. 2019 itibari ile yeni bir
standart hayatimiza girdi. Bu standart
802.11.ax olarak karsimiza gikiyor.
Yukaridaki gérselden de gorebileceginiz
gibi her bir standart, mevcut bir probleme
¢6zum olarak ortaya ¢ikiyor. Wi-Fi 6, loT
ekosistemine uyumluk ve buna benzer
bircok probleme ¢6ziim olusturuyor.

9,6 Gbps'ye kadar daha Hizli Wi-Fi
Faster Wi-Fi up to 9,6 Gbhps

Ultra Purizsiz Akis / Ultra Smooth Flow

1024-QAM 4x Longer Symbol

802.11ac 6,9 Ghps

Wi-Fi 6 standardi 1024-QAM
modulasyonunu kullanirken Wi-Fi 5
standardi ise 256-QAM modiilasyonu
kullaniyor. Kullanilan bu yiiksek modiilasyon
Wi-Fi 6 standardina 1,4 kat daha fazla

hiz imkani saglyor. Boylelikle Wi-Fi 5 ile
erisilebilen en yiiksek hiz 6.9Gbps iken
Wi-Fi 6 9.6Gbps hizlara olanak sunuyor.

Wi-Fi 6’nin en blyuk yeniliklerinden birisi
ise baglanilabilirlik. Wi-Fi 6, bugiine
kadar olan tim gelistirmelerde hiz, bant
genisligi, cekim mesafesi gibi problemlere
¢6zUum bulurken glinimiz teknolojisinin
en blyuk ihtiyaglardan birisi goklu
baglantiya da ¢6zim getirmeyi hedefledi.
Boylelikle 6nceki gbziimlerde bir Wi-Fi
modeme baglanabilecek cihaz sayisi
sinirl iken bu sinirl cihaz bagl olsa dahi
gecikmeler, paket kayiplari ve zaman
senkronizasyonundan dolayi asir glic
tiiketimleri meydana geliyordu. Fakat altinci
jenerasyon olan Wi-Fi 6'da bir¢ok cihaz
ayni anda ayni modeme baglanabilirken
hepsi ile iletisim yapilabiliyor.

11AX

THE PATH TO TRULY
BRILLIANT WI-HI

—_—

So, whatis Wi-Fi6?

Wi-Fi 6 literally means sixth generation
Wi-Fi connection. Speaking technically,
it is known as 802.11.ax in the literature.
First standardization of Wi-Fi emerged in
1997/1999 and it came out as 802.11.a,
while it was discovered in 1970s.
802.11.a/g was added to this standard in
2003, 802.11.nin 2009 and 80211.ac in
2015, the Wi-Fi 5 standard, which make
Wi-Fi 5 as we know. As of 2019, a new
standard came into life: 802.11.ax. As
can be understood from the image, this
standard is introduced as a solution to an
existing problem. Wi-Fi 6 offers solutions
to many problems such as compatibility
with the ecosystem and the like.

While Wi-Fi 6 standard utilizes 1024-
QAM modulation, Wi-Fi 5 standard
utilizes 256-QAM. This higher modulation
enables Wi-Fi 6 standard to proceed

1.4 times faster. And thus, Wi-Fi G
accesses 9.6Gbps while Wi-Fi 5
accesses 6.9Gbps at its utmost.

One of the biggest innovations Wi-Fi

6 brings is the connectivity. Wi-Fi has
aimed to solve multiple connection
problem, one of the basic needs of
today's technology, while, with each
improvement, it offers solutions to the
problems about speed, bandwidth, signal
distance. In the previous improvements,
the number of devices to connect a
modem with Wi-Fi was limited. And even
though limited devices were connected,
over power consumptions used to occur
due to the delay, package losses and
time synchronization. Nevertheless,
when many devices are simultaneously
connected to sixth generation Wi-Fi 6,
all these may be connected to the same
modem at the same time.
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Bu da hem paket kaybina, hem

hiz diigimiine hem de asin glg
tuketiminine engel oluyor. Yeni nesil
Wi-Fi 6 ile birlikte otomobilimizi, kahve
makinemizi, glivenlik kameramizi,
ses sistemimizi, VR go6zIigimizu
kisisel bilgisayarimizi, telefonumuzu,
akilli saatimizi, klimamizi ve bunun
gibi bircok esyamizi ayni anda Wi-Fi
agina baglayabilecek ve bunlardan
maksimum performans alabilecegiz.

4x DahaFazla Cihazigin
Daha Fazla Kapasite
More Capacity for 4x More Devices

Kalabalik Aglar igin ideal
Ideal for Busy Networks

ELWPRNEYY 8x8 DL/UL MU-MIMO OFDMA BSS Color A'S

802.11ac

Wi-Fi 5 standardi SU-MIMO ve daha
sonra MU-MIMO (Cok kullanicili, gok
girisli ve gok cikigh) yapisini kullanirken
Wi-Fi 6 standardi 8x8 DL/UL MU-
MIMO (8x8 hem indirme hem yukleme
icin gegerli cok kullanicili, gok girisli ve
cok cikigh) yapisini kullaniyor. Boylelikle
OFDMA modiilasyonu ile birlikte

4 kata kadar daha fazla sayida cihaz
ayni anda aralarinda sira bekleme ve
gecikme olmadan baglanabiliyor.

Wi-Fi 5 standardi 234 alt taslyiciya
sahipken Wi-Fi 6 standardi ise 980
alt taslyiciya sahip. Wi-Fi 5 standardi
bir mikrosaniyede 3.2 sembol
tasiyabiliyorken Wi-Fi 6 standardi

bir mikrosaniyede 12.8 sembol
tasiyabiliyor. Wi-Fi 5 standardinin
kullandigi kanal genisligi 80Mhz
seviyesindeyken Wi-Fi 6 standardinin
kullandigi kanal genisligi 160Mhz
seviyelerinde. Bu da ayni anda
baglanan cihazlarin iletisim kurdugu
veri yollarinin genis olmasi ve buna bagli
olarak birbirini etkilememesine olanak
sagliyor. Yani Wi-Fi 5 standardinda
kullanilan cihaz sayisi arttikga bu sayi
hiza etki ederek dustirmekte fakat
Wi-Fi 6 standardinda kullanilan cihaz
sayisi aralarindaki hizi etkilemiyor.
Boylelikle daha stabil ve saglikl bir
iletisim gerceklestirilebiliyor.
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“Wi-Fi 5 standard hir
mikrosaniyede 3.2 sembol
tasiyabhiliyorken
Wi-Fi 6 standardh hir
mikrosaniyede
12.8 sembol tasiyabiliyor.”

“Wi-Fi 6 standard is able to carry
12.8 symhols per one micro-
second while Wi-Fi 5 standard is
able to carry 3.2 symbhols
per one micro-second.”

This prevents packet loss, speed drop
and over power consumption. With this
new age Wi-Fi 6, we can connect our
automobile, coffee machine, security
camera, sound system, VR eyeglasses,
personal computer, mobile phone,
smart watch, air-conditioner and many
more objects to Wi-Fi network and have
maximum performance.

Tlac: 256 Subcaier:

While Wi-Fi 5 standard uses SU-MIMO
and then MU-MIMO (multiple users,
multiple inputs and outputs) structures,
Wi-Fi 6 standard uses 8x8 DL/UL MU-
MIMO (8x8, valid for both downloading
and loading, multiple users, multiple
inputs and outputs) structure. Thus,
with OFDMA modulation, four
times more devices can connect
to Internet simultaneoulsy without
holding and delays.

Wi-Fi 6 standard has 980
subcarriers, while Wi-Fi 5 standard

has 234. Wi-Fi 6 standard can carry
12.8 symbols per one micro-second
while Wi-Fi 5 standard can carry 3.2
symbols per one micro-second. The
channel bandwidth used by Wi-Fi 5
standard is 80Mhz, while the same
is 160Mhz for Wi-Fi 6 standard,
which enables the devices connected
simultaneously to have wide data
buses to communicate and thus not to
interwine in each other. In other words,
the more device you use, the slower
Wi-Fi 5 standard becomes, however
the number of devices do not affect the
speed of Wi-Fi 6 standard. Thus, a more
stabilized and healthier communication
can be provided.
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Nordic Semiconductor diinyanin
ilk Wi-Fi 6 ¢ipini lireten firma oldu
Dusuk gugli kablosuz iletigsim
¢Ozlimlerinin lider saglayicisi olan
Nordic Semiconductor, diinyanin

en buyuk bluetooth ¢ip ¢oziimlerini
Ureten, hepimizin yakindan tanidigi

bir firma. Nordic, bluetooth pazarinin
yluzdesel olarak buyuk ¢ogunlugunu
domine ediyor. Nordic, firma kultari
geregi odaklandigi tiim teknolojilerde
ultra diistik glg tiketimi konusunu
benimseyerek buna yonelik Griinler
cikariyor. Sadece bluetooth Uretici
olmakla yetinmeyip diinyanin en
disik gucle galisan bluetooth

ciplerini Uretiyor. loT ekosisteminin
gelismesi ve hiicresel haberlesme
sistemlerinin artmasiyla birlikte
Nordic yine diinyanin en dusik gi¢
tuketimine sahip sim kart ile galisan
NB-loT moduillerini Greterek disuk glc
tiketimli Griinler pazarina yeni bir triin
daha ekledi. Genel resme baktigimiz
zaman geriye kapsayamadiklari
yalnizca Wi-Fi alani kaldi demeye
kalmadan Nordic’ten devrim niteliginde
bir hamle geldi.

Diinyanin en diisiik gii¢ tiiketimli
Wi-Fi 6 cipi!

Nordic tam olarak loT ekosisteminde
eksik olan fakat neredeyse en kolay
bulunabilen Wi-Fi haberlesmesini

ultra dusuk gug¢ tiketimli yaparak
kullanicilarina sundu. Nordic-nRF7002,
kesintisiz Wi-Fi 6 baglantisi ve Wi-Fi 6
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“Nordic yine diinyanin en
diisiik giic tiiketimine sahip
sim kart ile caligan NB-loT
modiillerini iireterek diigiik
giic tiiketimli iiriinler pazarina
yeni bir iiriin daha ekledi.”

“Nordic has added a new product to
low-power consuming products market
through producing NB-loT modules that

work with SIM cards which consume

lowest power in the world.”

tabanli konum belirleme (SSID sniffing)
sag@layan tamamlayici bir entegredir.

Bu entegre, Nordic’in nRF52 ve nRF53
serisi bluetooth ¢ipli sistemler ve nRF91
serisi NB-loT sistemler ile birlikte
kullanilmak tzere tasarlandi. Ayrica
entegre, Nordic QSPI haberlesmesine
imkan saglayan tim host cihazlar ile
de cgalisabiliyor. Nordic onlarca yillik
ultra duistik gucli kablosuz IoT ve
silikon tasarim uzmanhgini Wi-Fi'ye
tasiyor. Boylelikle Wi-Fi 6 ile birlikte loT
uygulamalarina daha uzun émir, daha
fazla verimlilik ve daha fazla hiz gibi
anahtar 6zellikler getiriyor.

Nordic Semiconductor becomes
the first company in the world to
produce Wi-Fi 6 chip

Being the leader provider of low-
power wireless communication
solutions, Nordic Semiconductor

is a well-known company, which
offers the greatest chip solutions.
Nordic dominates the Bluetooth
market. This company adopts ultra
low-power consumption as a result

of its company culture's focus and
produces relevant components.
Nordic is not willing to settle for
Bluetooth and produces Bluetooth
chips that work with lowest-power in
the world. With the development of
loT ecosystem and increase in cellular
telecommunication systems, Nordic
has added a new product to low-
power consuming products market
through NB-loT modules working with
a SIM-card that has the world's lowest
power consumption. In the grand
scheme of things, we were going to
say that only field they were not active
in was Wi-Fi, however they made

a revolutionary move before long.

The world's lowest-power
consuming Wi-Fi 6 chip!

Nordic used to lack Wi-Fi
telecommunication in its loT while

it is almost the easiest method.

But then, the company has added
ultra low-power consumption to this
method and offered it to its users.
Nordic-nRF7002 is a complementary
integrated structure, which provides
non-stop Wi-Fi 6 connection and Wi-
Fi 6-based SSID sniffing.

This integration is designed for

using with Nordic nRF52 and nRF53
series Bluetooth chipped systems
and nRF91 series NB-loT. And this
integration can also work with all host
devices that allow for Nordic QSPI
communication. Nordic is carrying its
specialty of ultra low-power wireless
loT and silicone design to Wi-Fi.
With Wi-Fi, such key features as
longer life-time, more efficiency and
more speed have been added to loT
applications.
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Nordic nRF7002 entegresi 2.4Ghz

ve 5Ghz olmakla birlikte dual-band
calisabiliyor. loT uygulamalar igin diistik
gucla ve guvenli Wi-Fi saglayabiliyor.
Bluetooth low energy ile ideal bir
sekilde birlikte galigabiliyor. Bu
entegrenin en 6nemli 6zelliklerinden
bir tanesi TWT (Target Wake Time)
(Hedef Uyanma Siiresi) desteginin
olmasidir.

Klasik Wi-Fi sistemlerde veri aligverisi
olmasa dahi baglantinizin aktif
kalabilmesi icin bos veri gdndermeniz
gerekiyor. Aksi halde sistem sizi
algilayip agdan atiyor. Fakat Nordic ve
Wi-Fi 6’nin birlikte getirdigi TWT ile
birlikte agdan kopmadan tamamiyla
sizin belirlediginiz sirelerde uyanip
veri alisverisi yapip daha sonra tekrar
uyku moduna girilebiliyor.

Buna kisaca 6rnek vermek gerekirse;
* 5Ghz frekansinda gilinde bir kere veri
aligverisi yapilacak bir sistemde
(I5GHz, TWT, 1 day) nRF7002
entegresinin kullanmis oldugu akim
18uA.

¢ 5Ghz frekansinda saatte bir kere veri
aligverisi yapilacak bir sistemde

802.11ax

802.11ac

(I5GHz, TWT, 1 hour) nRF7002
entegresinin kullanmis oldugu akim
18,2pA.

* 5Ghz frekansinda dakikada bir kere
veri aligverisi yapilacak bir sistemde
(I5GHz, TWT, 1 min.) nRF7002
entegresinin kullanmis oldugu akim
28,9pA.

Evet, yanlis okumadiniz. Sisteminizde
Wi-Fi baglantisi var ve kullanilan akim
mikroamper seviyelerinde.

nRF7002 entegresi yalnizca modeme
baglanan bir cihaz degil ayni zamanda
kendisine baglanilabilecek bir istasyon
haline de geliyor. Boylelikle Wi-Fi
yayini yaparak baska cihazlarin
kendisine baglanmasina da olanak
sagliyor. Bugiine kadar ¢ikmis
802.11.a/b/g/n/ac/ax standartlari ile
uyumlu ¢alisabiliyor. 20Mhz kanal
genigligine sahip. loT cihazlarini
distindigimiizde veri boyutunun

cok distik oldugunu g6z 6niinde
bulundurursak 20Mhz bant genisliginin
oldukga fazla oldugunu sdyleyebiliriz.
Ayni zamanda WPAS giivenlik
sistemini kullaniyor. Radyo ¢ikis guicu
olarak 21dBm’e kadar destekleniyor.
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Nordic nRF7002 integration is able
to work on dual-band, with 2.4Ghz
and 5Ghz and provide low-power and
secure Wi-Fi for loT applications.

It is able to work with Bluetooth

low energy in an ideal way. One of
the most important features of this
integration is TWT (Target Wake
Time) support.

In classical Wi-Fi systems, you must
send empty data for your connection
to remain active even though there

is no data exchange. Otherwise, the
system detects and umeshes you.
However, you can wake whenever

you want, exchange data and then go
to sleep mode without disconnecting
with TWT brought by Nordic and Wi-Fi
6 together.

To set an example;

* In a system where data exhange

is made for only once day on 5Ghz
frequency (I5GHz, TWT, 1 day), the
current used by nRF7002 integration
is 18uA.

* In a system where data exhange is
made only for once an hour on 5Ghz
frequency (I5GHz, TWT, 1 hour), the
current used by nRF7002 integration
is 18,2uA.

* In a system where data exchange
is made for once a minute on 5Ghz
frequency (I5GHz, TWT, 1 min), the
current used by nRF7002 integration
is 28,9uA.

No misreading. You have a Wi-Fi
connection in your system and the
current used is on micro-amper level.

nRF7002 integration becomes not
only a device connecting to the
modem but also station to which it can
connect itself. And thus, it enables
other devices to connect itself through
Wi-Fi broadcasting. It is able to work
compatibly with 802.11.a/b/g/n/ac/ax
standards released up to now. It has
the channel bandwidth of 20Mhz. And
it also uses WPA3 security system
and is supported up to 21dBm by radio
output power.

42 Component | MART / MARCH23

@ Online Shopping | www.ozdisan.com



nRF7002 entegresi nRF7002-DK
kodlu gelistirme kiti ile cok kolay bir
sekilde test edilebilir ve gelistirme
yapilabilir. nRF7002-DK Uzerinde
bulunan segger programlayici ile
harici bir programlayiciya ihtiyag
duymadan bilgisayar tizerinden
kodunuzu yikleyebilirsiniz. Yine
tzerinde bulunan Nordic nRF5340
kodlu bluetooth low energy cipi

ile birlikte hem bluetooth hem de
Wi-Fi 6zelliklerini bir arada test
edebilir ve birbiriyle arasindaki
uyuma géz atabilirsiniz. Uzerinde
bulunan dahili PCB anten ve uFL
konnektdr anten ile hem bluetooth
hem de Wi-Fi icin mesafe testleri
yapabilirsiniz. Uzerinde bulunan
akim yolu sayesinde bitmis
projenizin gercekte ne kadar akim
tukettigini gozlemleyebilirsiniz.
Visual Studio Code ara ylzii
sayesinde kodunuzu tamamen
Ucretsiz bir sekilde gelistirebilirsiniz.
nRF Connect SDK sayesinde glincel
kutiphanelere, 6rnek kodlara ve
dokUimanlara ulasabilirsiniz. Sizler
icin hazirlanmig hazir senaryolari
deneyimleyebilirsiniz.

Son olarak “Neden Nordic'in
Wi-Fi ¢oziimiinii segmelisiniz?”
sorusuna asagidaki cevaplari
bulabilirsiniz.

* Diisiik Gii¢ Tiiketimi: Nordic'in
Wi-Fi ¢ozimleri, glg tiiketimini en
aza indirecek sekilde tasarlandi.
Bu da onlari tek bir sarjla uzun siire
calismasi gereken pille galisan
cihazlar icin ideal hale getiriyor.

* Kolay Entegrasyon: Nordic'in
Wi-Fi ¢oziimleri, gesitli uygulama
ve sistemlere kolayca entegre
olacak sekilde tasarlandi.

Wi-Fi, SoC'lerimiz (System on
Chip) ve SiP'lerimizle (System on
Packege) optimum entegrasyona
sahip olmamizi saglamak igin
nRF Connect SDK'miza tamamen
entegre edildi.

* Yiiksek Giivenlik: Nordic'in
Wi-Fi ¢bzumleri, cihazlarin glivende
olmasini ve verilerin givende

tutulmasini saglayan eksiksiz bir
WPAZ3 uygulamasiyla yerlesik
guvenlik igeriyor.

* Giiclii Destek Ve Kaynaklar:
Nordic, Wi-Fi projenize baslamaniza
yardimci olacak kapsamli dokiimanlar,
teknik destek ve gelistirme araglari
sagliyor.

nRF7002 integration can be tested

very easily with nRF7002-DK coded
development kit and thus improved.
Thanks to segger programmer in
nRF7002-DK, you can load your

code via computer without needing

any external programmer. And with
nRF5340 coded bluetooth low energy
chip, you can test both bluetooth and
Wi-Fi features together and check on
their compatibility. You can also conduct
distance tests for both bluetooth and
Wi-Fi with the internal PCB antenna and
uFL connector antenna on it. You can
observe how much current your finished
project consumes through the current
route on it. You can develop your code
thanks to Visual Studio Code interface
for free. With the help of nRFConnect
SDK, you can access available libraries,
sample codes and documents. You can

“nRF7002-DK iizerinde
bulunan segger programlayici
ile harici hir programlayiciya

ihtiya¢c duymadan bilgisayar
iizerinden kodunuzu
yiikleyebilirsiniz.”

“Thanks to segger programmer in
nRF7002-DK, you can load your code
via computer without needing any
external programmer. ”

experience ready scenarios prepared
for you.

And here our answers to your
question: Why should you choose
Nordic's Wi-Fi solution?

e Low Power Consumption: Nordic's
Wi-Fi solutions are designed to minimize
power consumption, which makes them
ideal for the devices working with a
battery that must be operated for a quite
long time with a single battery.

e Easy Integration: Nordic's Wi-Fi
solutions are designed to integrate easily
into various applications and systems.
Wi-Fi has completely been integrated
into our nRF Connect SDK to have an
optimum integration with our SoCs
(System on Chip) and SiP (System on
Package).

¢ High Security: Nordic's Wi-Fi solutions
contain embedded security with a
complete WPA3 application which
enables the devices to be in safety and
data to be kept safely.

¢ Strong Support and Resources:
Nordic provides comprehensive
documents, technical support and
development tools to help you start your
Wi-Fi project.
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LED'LERDE ELEKTRIKSEL ASIRI STRESS (EOS) VE
ELEKTROSTATIK DESARJ (ESD) PROBLEMI

ELECTRICAL OVERSTRESS (EOS) AND ELECTROSTATIC DISCHARGE (ESD) PROBLEM IN LEDS

ED armatdr ureticilerinin
Uriinlerinde zaman zaman
arizalar gikar ve Urlinlerin
sahada degisimi esnasinda
Ureticiler ciddi maliyetlerle karsilasir.
Bu tarz risklerin 6niine gegmek igin
Ureticiler ariza analizi yapip yeni
tasarnimlarinda bu riskleri minimuma
indirmek ister. Son dénemlerde gok
fazla karsilasilan ve ariza analizi
yaparken anlasilmasi gu¢ olan
sebeplerin arasinda Elektriksel Asiri
Stres (EOS) ve Elektrostatik Desarj
(ESD) problemi geliyor. Genelde bu
arizalar birbiriyle karistiriliyor. Bu
makalemizde EOS ve ESD arasindaki
farki, bu problemlerin sebeplerini ve
bu arizalari minimuma indirmek igin
tasarimlarda ve uretimde nelere dikkat
edilmesi gerektigini inceleyecegiz.

ELEKTRIKSEL ASIRISTRES (EOS) VE
ELEKTROSTATIK DESARJ (ESD) FARKI
EOS denilince akla ilk gelen genelde
ESD’dir. Bazen bu iki terim birbirinin
yerine de kullaniliyor. Fakat ikisi
arasinda kuguk farkhhklar mevcut. ESD
genellikle ¢ok kisa siirede (nanosaniye
gibi) kV’a kadar varan anlik yiksek
voltaj atlamalari ile olur, EOS ise daha
uzun sirede (milisaniye hatta saniye)
gerceklesir. ESD'yi EOS’un bir alt
kiimesi gibi diistinebiliriz.

» ESD ¢ogunlukla sistem kapaliyken
gerceklesir, hasar kicik delikler/
catlaklar seklinde epitaksiyel tabakada
(EPI, LED'i olugturan katmanlarda)
olusur.

* EOS ¢ogunlukla gii¢ modunda yani
sistem calisirken gerceklesir. Hasari
genellikle asiri iIsinma/yanma seklinde
gorulur (EPI tabakasinda/bag telinde
erime gibi).

ELEKTROSTATIK DESARJ (ESD)
Elektrostatik desarj (ESD), iki
nesne temas ettiginde statik
elektrigin serbest kalmasi
olarak, statik elektrik

ise bir malzemenin
ylzeyindeki
dengesizlik/elektron
transferinden

kaynaklanan

elektrik yukui olarak
tanimlanir.

Sometimes, there

may be breakdowns

in the products of LED
armature producers. And so
the producers may face with
serious costs while changing the
products on the field. To avoid
this type of risks, producers
make breakdown analyses and
want to minimize these risks in
the new designs. Being encountered
recently, Electrical Overstress (EOS)
and Electrostatic Discharge (ESD) are
the principal problems that are difficult

to understand while making breakdown
analyse. These problems are mostly
confused. In this paper, we will examine
the difference between EOS and ESD, the
reasons underlying these problems and
considerations in designs and production
to minimize these breakdowns.

THE DIFFERENCE BETWEEN
ELECTRICAL OVERSTRESS (EOS) AND
ELECTROSTATIC DISCHARGE (ESD)
ESD comes first to the mind when we
mention EOS. These two terms may be
used interchangeably. However, there

are small differences between them.

ESD occurs when there are momentary

(

OZDISAN ELEKTRONIK

LED TEKNOLOJILERI SATIS UZMANI
LED TECHNOLOGIES SALES SPECIALIST
EMIN BESTEK

high voltage jumps up to kV in a very short
time (like nanosecond), while EOS takes
longer time (milisecond or second). We can
assume ESD as a sub-category of EOS.

« ESD generally occurs when the system is
off. It creates small holes/cracks on epitaxial
layer (layers that make EPI and LED).

« EOS happens generally in power mode
when the system is on. Overheating/burning
is the damage (melting in EPI layer/binding
wire).

ELECTROSTATIC DISCHARGE (ESD)
Electrostatic discharge (ESD) is described as
the release of static electric when two objects
contact, while static electric is defined as the
electrical charge arising out of the imbalance
on the surface of a material/electron transfer.
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Basitce anlatmak gerekirse ESD,
statik yiikiin bir gévdeden digerine
aktarimi (genellikle temas yolu ile)
demektir. ESD sorunu genellikle
Uruin galismiyorken, dizgi, Gretim,
montaj, taginma ve nakliye sirasinda
gerceklesir.

Statik elektrik bir nesneden baska
bir nesneye (LED) aktarildiginda
ESD olayl meydana gelir. Bir ESD
olayi genellikle “gerilim sigramasi” ile
karakterize edilir.

Simply put, ESD means the transfer

of static charge from one body to the
other (generally through contact). This
problem mostly occurs during assembly,
production, mounting, transportation
and shipping when the product is off.

ESD occurs when the static electric
is transferred from one object to the
other (LED). An ESD event is mostly
characterized with "voltage spike."

ESD'NiN LED UZERINDEKi
ETKILERI VE BELIRTILERI:

¢ ESD’nin LED iizerindeki
etkileri:

ESD cihaza aktarilan ve LED’e
zarar verebilecek ani enerji
patlamasi olarak tanimlanabilir.
Bu ani enerji patlamasi LED’in
yapisinda mikro catlaklar ve
yapisal bozukluklara neden olabilir.
LED yapisinda olusan kusurlar da
asagidaki arizalara sebep olabilir:

1. Yikici ariza: LED galismayi
durdurur ve yanmaz.

2. Belirti gostermeyen ariza:
En problemli ariza gesididir. LED
calismaya devam eder ve kismi
bozulmaya ugrayarak diisuk
performansa veya kullanim
omrinin azalmasina sebebiyet
verir. ilk anda tespit edilemez, trln
sahadayken ylzlerce/ binlerce
saat sonra ortaya ¢ikabilir ve EOS
hasarlarini tetikler.
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insan temasiyla
statik elektrigin

transfer by way
of human contact

Temas ve ardindan ayriima elektron transferiyle sonuglanacaktir.
Contact and following separation will result in electron transfer.

A nesnesi elektron
kaybettikten sonra
pozitif yuklii hale gelir.

Object A becomes positively
charged after losing
electrons.

Object B becomes

Statik elektrigin
araglardan gegmesi

~ gegmesi (Makine Modeli - MM)
(Insan Viicudu
Modeli - HBM) Static electric transfer

from vehicles- Machine

Static electric Model-MM

(Human Body
Model-HBM)

THEEFFECTS OF ESDONLED
ANDITS SYMPTOMS:
* The effects of ESD on LED:

ESD can be defined as a sudden burst of energy

that is transmitted to ESD device and may harm
LED. This sudden burst of energy may create
micro-cracks and structural defects in LED,
which may lead to following breakdowns:

1. Disruptive breakdown: LED stops working
and becomes off.

sonucu statik elektrigin

Static electric transfer
by way of contacting
package which is not

Artik her iki nesne de
temas veya enduksiyon yoluyla
bir cihaza aktarilabilen
statik elektrik tagiyor.

Now, both objects carry static
electric which can be transmitted

to another device by way of
contact or induction.

B nesnesi elektron
kazandiktan sonra
negatif yikli hale gelir.

negatively

charged after gaining
electrons.

Statik YUkli
Topraklanmis
Nesne

Grounded
Object with
Static Charge

Statik yik taslyan nesneye
bagli elektrostatil alan,
induksiyon ile cihazdaki yuku
transfer edebilir.

Antistatik olmayan
ambalaj ile temas

gecmesi

Electrostatic area
connected to the object
with static charge can
transfer the charge
in the device.

antistatic

2. Latent breakdown: The most
problematic of all breakdowns is

the latent one. LED keeps working

but partial breakdown leads to low
performance or decreases the lifetime
of the product. It cannot be detected
at the first moment, may emerge after
hundreds/thousands of hours when
the product is on the field and paves
the way for EOS damages.
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UZMAN BAKISI / EXPERT'S VIEW

¢ Belirtiler: ESD’den dolayi hasar géren
LED, asagidaki durumlardan birkagini
(veya timunu) gostermis olabilir:

1. Nominal akimda artik yanmayacaktir.
2. Mikro catlaklar veya LED ¢ip baglanti
noktalarindaki yapisal bozulmalar
sebebiyle ters kagak akimda artis
olacaktir.

3. Diislik akimda anormallik veya i1sik
cikigi olmayacaktir.

* ESD icin insan Viicudu Modeli (HBM);
Daha 6nce belirtildigi izere ESD’nin
insan temasi, makine, paketleme
gibi cesitli olasi nedenleri vardir.
ESD hasarinin en yaygin sekli ise
insan temasidir. insan viicudu modeli
bir elektronik cihazin elektrostatik
desarjdan kaynaklanan hasara
duyarhhgini karakterize etmek igin

en yaygin kullanilan modeldir. LED’in
ESD’ye karsi duyarliligi veya direnci,
asagidaki HBM siniflarina gére
kategorize edilir.

3A
3B

e Symptoms: When LED is damaged
because of ESD, some (or all) of the
following symtomps may surface:

1. It will not be on during nominal
current.

2. Inverse current leakage will increase
due to micro-cracks or structural
defects in LED chip ports.

3. There will be no anomaly or light
output in low current.

LED ¢ip
yanindaki
baglantilarda
mikro catlak
olusumu

Micro-crack
formation in the
connections
near LED chip

e Human Body Model for ESD (HBM):
As stated previously, the reasons
behind EDS are various. Human
contact, machine, packaging are some
of them. The most common reason
behind EDS damage is human contact.
Human contact model is the most
commonly-used model to characterize
the sensitivity of an electronic device to
the damage arising out of electrostatic
discharge. Sensitivity or resistance

of LED to ESD is categorized in the
following HBM classes.

250 to < 500
500 to < 1000
1000 to < 2000
2000 to <4000
4000 to < 8000
> or = 8000

HBM - JEDEC Standardi / HBM - JEDEC Standard

* ESD Riskini Montaj Esnasinda

En Azaindirgemek

LED bilesenlerinin ve modiillerinin
montaji sirasinda ESD’yi en aza
indirgemek igin asagidaki ekipmanlarin
kullaniimasi 6nerilir:

¢ Minimizing ESD Risk During
Mounting

To minimize ESD risk while mounting
LED components and modules,
following tools are recommended:

« Dizgi alaninda / In the field of assembly

_— |

iyonlattiric: Fan / lonizer Fan

-

ESD Matlar / ESD Paspaslar
ESD Mats [ ESD Mops

ESD’ye Uygun Ekipmanlar
Proper Equipment for ESD

ESD Saklama Kutulan / Raflar
ESD Storage Box/ Shelves
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¢ Montaj Personeli/ Mounting Staff

Y Antistatik Bileklikler
Y Antistatic Wrist Straps

ESD’ye Uygun Ayakkabi
Proper Shoes for ESD

ELEKTRIKSEL ASIRI STRESS (EOS)
EOS problemine sebep olabilecek
bircok etken vardir. Bir elektrik
devresinde voltaj, akim veya aktarilan
enerjide hizl, kisa sureli ani elektriksel
gegislere sicrama denir. Eneriji
verildiginde/kesildiginde, ani ylksek
akim/voltaj gibi bircok farkli kaynaktan
gelebilecek bu sigramalar EOS problemi
olusturur.

* EOS’un Olasi Nedenleri

=) ESD kaynakl yikici olmayan
hasarlar, zamanla akim/voltaj
sigramalarini tetikleyerek EOS
olusumuna mutlak sebebiyet verecektir.

=) Gli¢ agma ve kapama sirasinda
olusan bu sigramalar bir LED devresinin
ya da sisteminin suricusiinden gelebilir.
Eger LED modiilde ek bir koruma yoksa
ve kirlim degerinden fazla bir sigrama
gerceklesirse EOS olusur.

=) DOB tasarimlarda, siiriicii devresinin
yakininda kablo gruplarina bagh olarak
sigrama meydana gelebilir, hatta siirlicl
ve LED baglantisi direkt sigrama kaynagi
olabilir.

= Uretimde test asamasinda sistemde
enerji varken LED modiillere ekleme/
¢ikartma veya modiuil Gizerinde onarma/

Antistatik Tulum/ Giysi
Antistatic Suit / Clothes

miidahale yapmak ani akim sigramasina
sebebiyet verebilir. E§er bu esik LED’in
teknik datasinda belirtilen demeraj
akimindan yiksekse EOS olusturup
ciddi hasara neden olacaktir.

= LED’in siiriis akimi eger LED’in
teknik verisinde belirtilen maksimum
¢ikis akimina yakin ise; ¢ikis akimini
diizenli reglile edemeyen yetersiz
tasarlanmis bir strlcii veya sirticiiniin
cikis akimi toleransi sebebiyle
maksimum akimi asabilir ve LED’in
arizalanmasina sebep olabilir.

= LED armatiiriin bulundugu
sistemde gl¢ dalgalanmalarina,
yildinm gibi problem yasatabilecek
durumlara kars!i ekstra harici bir
koruma kullanilmiyorsa, bunlarin
sebep olabilecegi ani akim/voltaj
sigramalar LED modiillere zarar
verebilir.

= LED modiil iizerinde bulunan

LED dizgileri, konektdr, kablo
lehimlemelerinde ufak bir temassizlik/
catlak veya kayiklik gibi durumlar olugur
ise bunlar EOS problemine yol agabilir.

=) Tek bir EOS olayi gergeklestikten
sonra hasar az olsa dahi baska

EOS olusumlarini tetikleyip LED’in
bozulmasina sebebiyet verebilir.

ELECTRICAL OVERSTRESS (EOQS)
There are many factors which may cause
EOS problem. Spike is defined as fast and
short-term sudden electrical transition in
voltage, current or transmitted energy in
an electrical circuit. These spikes which
may come from various resources such
as sudden high current/voltage when the
energy is given/cut create EOS problems.

¢ Possible Reasons Behind EOS

=) Nondisruptive damages stemming from
ESD trigger current/voltage spikes and
certainly cause EOS.

=) Occuring while power is on and off,
these spikes may come from the drive of a
LED circuit or system. If there is no extra
protection in LED module and a spike more
than breakdown value occurs, EOS arises.

=) In DOB designs, a spike may occur due
to the cable groups around drive circuit and
even drive and LED connection themselves
may be the source of spike.

=) During testing phase of the production,
additions to and droppings from LED
modules or repairing/intervening the
module may cause sudden current spike
while the power is on. If this threshold is
higher than inrush current specified in
datasheet of LED, EOS will emerge and
result in serious damage.

= If the driving current of LED is close

to maximum output current specified

in datasheet of LED, it may exceed

the maximum current due to an under-
designed drive that cannot regulate output
current or output current tolerance of the
drive and may cause breakdown in LED.

= If there is no external protection
against power surges and thunderbolt in
the system of LED armature, the resultant
sudden current/voltage spikes may
damage LED modules.

—) Any kind of loose contact, crack or
skewness in LED assemblies, connectors,
cable solderings on LED module may lead
to EOS.

= Even if not much damage occurs after
one EOS, this may trigger other EOS forms
and cause LED to break down.
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UZMAN BAKISI / EXPERT'S VIEW

EOS’UN LED UZERiINDEKi
BELIRTILERI

=) LED tamamen ¢alismaz hale
gelebilir.

= Verimlilikte, LED émriinde ve
termal performansta ciddi dusts
olabilir ve kisa sure sonra ¢alismaz
hale gelebilir.

=) Hasarin 6lgiisiine bagh olarak;
LED {zerinde erimis/yanik bir
gorintd, kisa devre, kopmus bag
teli, homojen olmayan isik ¢ikisi
gorilebilir. Gozle gorilmeyen fakat
mikroskopla gérulebilen hasarlar da
meydana gelebilir.

EOS VE ESD RiSKINi TASARIM
ESNASINDA EN AZA iNDIRGEMEK
ESD riskini en aza indirgemek igin
tasarimimizda kullandigimiz LED’i
secgerken teknik 6zelliklerindeki
HBM modelinde bahsettigimiz ESD
JEDEC Standardi siniflarina dikkat
etmek gerekir. LED’in mutlaka bu
standarda uygun olmasi gereklidir.
Secilecek LED’lerin koruma
siniflarinin farkli olmasi durumunda
ise hangi sinifin yeterli olacagina
tasarimimiza gore karar vermek
gerekir. Bu detay LED’in ESD riskini
minimize edecektir; fakat tim sistemi
EOS hatalarindan korumak igin tek
basina yeterli degildir, ek dnlemler
almak gerekir. EOS problemine karsi
tasarimda TVS kullanimi dneriliyor.
LED’leri asin yiiklere karsi korumak
icin kullanilabilir ve TVS diyotlari
30KV araliginda koruma saglayabilir.
TVS diyotlarinin farkl kiliflari (smd/
dip), tek yonlu ve gift yonli (seri
olarak iki TVS igerir) olmak lzere
farkh Grin tipleri mevcut. Tasarima
uygun olarak bu drtinlerden LED
moduliunize eklemek, trinu

olasi EOS problemlerine karsi
koruyacaktir. TVS sistemde her
zaman kapali konumdadir, EOS
durumu gergeklestiginde eger
sigrama voltaji, TVS’in kirllim
voltajindan yuksekse agik duruma
gegerek LED’i korumaya alir. TVS
diyotu segerken Ozellikle tepkime
suresi ve kirilma voltaji degerlerine
dikkat etmek gerekir.
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Goriiniir hasar yok

No visible damage

Homojen olmayan
11k diizeni

Kopmus Bagj Teli

Nonuniform lighting

Yanmis LED / Burnt LED

SYMPTOMS OF EOS ON LED

=) LED may wholly become non-operating.

=) A serious decrase in effectivity,
life-time of LED and thermal performance
may occur and it may be non-operating
after a short while.

=) Depending on the extent of the
damage, a melted/burnt image, short
circuit, ruptured wire, non-uniform light
output may be seen on LED. Some
damages that are invisible to the eye but

visible through microscope may also occur.

LED+

LED-

Ruptured Binding Wire

LED cipte catlak/kinlma
Crack /break on LED chip

MINIMIZING THE RISKS OF EOS AND
ESD DURING THE DESIGN

While choosing LED for our design,

we must consider ESD JEDEC Standard
classes we mention in technical
specifications to minimize ESD risk.

LED must absolutely comply with this
standard. If protection classes of the
future LED differ from each other, the
class must be chosen depending on the
class. This detail will minimize ESD risk
of LED, yet it is not adequate on its own
to protect the whole sytstem from EOS
defects and additional measures must
be taken. TVS is recommended in the
designs for protection against EOS. It
can be used for protecting LEDs against
over-chargers and TVS diodes may offer
protection up to 30KV. TVS diodes have
different covers (smd/dip) and different
product types including unidirectional and
bidirectional (two TVS as series). Adding
these products, which are compatible
with the design, to your LED module will
protect your product against possible
EOS problems. TVS is always off in the
system. When an EOS occurs, it turns
on and begins protecting LED if spike
voltage is higher than breakdown voltage.
While choosing TVS diode, reaction time
and breakdown voltage values should be
handled carefully.
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EV UYGULAMALARI

EV APPLICATIONS

PIHER :7{5n?

an Amphenol® company

TRANSMISSION

Hiz senséri hall / GMR
Speed sensor hall / GMR

Donel hall etkisi sensorii (vites)
Rotary hall effect sensor (gearshift)
Dogrusal hall / Endiktif sensor
(Park kilidi)

Linear hall / Inductive sensor (gearshift)

E MOTOR

Yiiksek hizh endiiktif motor pozisyon sensorii
Inductive motor position sensor high speed

TEKERLEK iCi E-MOTOR

INVERTER,

A DC-DC KONVERTER,
Ark En : tl motor BMS, PDU
Arc Inductive motor INVERTER,

Yiiksek hizh pozisyon sensorii
Position sensor high speed

DC-DC CONVERTER, BMS, PDU

Akim sensoéri
Current sensor




UZMAN BAKISI / EXPERT'S VIEW

PCB TERIMLERI | pcs TeRMNoL06!
(STRIP, STAMPHOLES, TOOLING HOLES)

CB Uretiminde ve
sonrasinda dizgi sirecinin
dogru ilerlemesi igin
panellemelere strip (¢ita)
ve tooling delikleri eklenmelidir.
Ayrica V-Cut igin uygun olmayan
ve diizensiz sekillere sahip PCB
tasarimlarinin panelli Gretiminde
stampholes tercih edilebilir.
Yazimizda PCB uretimi ve dizgi
slireci igin 6nem arz eden bu PCB
terimlerini agiklamaya calisacagiz.

Cita

* PCB’lerin uretim ve dizgileri
sirasinda kolay uretilmesini
saglayan, daha sonra kirilip
ayrilabilen panellemelerdeki bos-
islevsiz kisimlardir. PCB Ureticileri
tooling deliklerini ve fiduciallar
genellikle bu gitalara eklerler.
intiyaca gére panelin dért tarafinda
veya yalnizca iki tarafinda olabilirler.
Panelden V-Cut veya stamp holes
ile ayrilabilirler. Eklenen bu ¢italarin
PCB'nin dizgi hattindaki makineler

ve konveyorlerde hareket etmesi icin

o6nemli bir roli vardir. Citalar PCB
Uretimi ve dizgisi icin 6nemli bir yere
sahip olmasinin yani sira toplam
maliyetin de artmasina neden olur.
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Tooling Hole
Fiducial

During PCB manufacturing and
thereafter, strips and tooling
holes must be added to

the panellings for an
accurate assembly
process. Moreover,
stampholes can be
preferred in paneled
manufacturing of

PCB designs that are
suitable for V-Cut

and have irregular

shapes.

Strip

Strips are empty-

functionless parts in the
panellings and they enable
PCBs to be manufactured
easily during manufacturing
and assembly and then can be
broken and separated. PCB
manufacturers mostly add
tooling holes and fiducials to
these strips. Depending on the
need, they can be on all four edges or
only two edges of the panel. They can
be separated from the panels with V-Cut
or stamp holes. The added strips have
an important role in making PCB move
in the machines and conveyors in the

4

OZDISAN ELEKTRONIK
ELEKTRONIK KART SORUMLUSU
PRINTED-CIRCUIT CARD REPRESENTATIVE

NiYAZi BiLGE

assembly line. The strips occupy an
important position in PCB manufacturing
and assembly while they also increase
the total cost.

1 ..n -l...IC1138
on:

Components

Board Outline
Board Outline

Tooling stips

E_B—' Tooling hole

Tooling strips
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PCB TERIMLERi

Kirma Delikleri

Panellenmis kartlari kolay ayirmanin
diger bir metotudur. Kartlarin
kenarlari diiz ve V-Cut igin uygun
degil ise kirma delikleri kullanilabilir.
Ayrica farkli boyut ve sekillere sahip
kartlarin tek panelde Uretilebilmesi
icin iyi bir tercih olacaktir. Ancak bu
yontemin birgok eksikligi de vardir.
V-Cut ile yapilan panellemelere

gOre uretim sireci daha zahmetlidir.
Ozellikle seri tretimlerde gerek
Uretim slresini uzatmasi gerek panel
boyutunun biiylimesi nedeniyle

PCB maliyetinin artmasina etkisi
fazladir. Ayrica bu kirma delikleri
uygun konumlandiriimadiginda kartlar
panelden ayrildiktan sonra gapaklara
neden olabilir.

Tooling Delikleri

PCB Ureticisi ve daha sonra dizgi
firmasi tarafindan kullanilan, mekanik
sabitleme delikleridir. Tooling delikleri
muhtemelen panellemelerde en

Preferred

D M GRS

Acceptable

I S

Not Recommended

basit 6zelliklerden biri olarak
disunebilir ancak bunlar kartin
Uretimi ve dizgisi icin kritik Sneme
sahiptir. Uretim siirecinde PCB'nin
sabit tutulmasi ve delme islemi

icin uygun sekilde hizalanmasi
zorunludur. Uretilen PCB dizgi igin
gonderildiginde ve tasarimda SMD
malzemeler varsa yine tooling
deliklerine ihtiyac duyulacaktir. Delik-
ici kaplamasiz 2mm~4mm kadar
tercih edilmektedir.

Stamp Holes/ Mouse Bites

Using stamp holes is another method
for separating panelled cards easily.

If the edges of the cards are flat and
not suitable for V-Cut, stamp holes can
be used. Moreover, it would be a good
preferance to manufacture cards with
various dimensions and shapes in a
single panel. However, this method has
many deficiencies. The manufacturing
process is more troublesome compared

23
Tooling hole

Fiducial

Tooling rail

Tooling hole

O
X C
ONONO)
N\~

‘Mouse Bites’

to the panellings with V-Cut. It also
increases PCB cost since it extends the
manufacturing period in especially serial
production and amplifies the panel size.
Moreover, if these stamp holes are not
located properly, they may cause burrs
after the cards are separated from the
panel.

Tooling Holes

Tooling holes are mechanical
stabilizing holes used firstly by PCB
manufacturer and then assembly
company. Tooling holes are possibly
one of the most simple specialities in
panellings, yet have critical importance
in manufacturing and assembly
processes. To keep PCB stabile during
manufacturing process and align
properly during drilling are compulsory.
When the manufactured PCB is sent for
assembly and if there are SMD materials
in the design, tooling holes will still be
needed. The borehole is preferred to be
unpaved between 2mm and 4mm.

“3mm

tNo components here
Mark

Mark

_3mm
$No components here
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ROPORTAJ / INTERVIEW

'OTOMASYON SEKTORU
DONUSUMUNU SURDURECEK

AUTOMATION INDUSTRY KEEPS CHANGING

Elektrik, aydinlatma, otomasyon alanlannda faaliyet gdsteren
ve her biri kendi basina biiyik marka degeri taglyan Savior,
Na-De ve Alga firmalanni tek bir ¢ati altindan toplayan

DMY Elektrik Otomasyon Aydinlatma, yaptigi calismalarla
sektdre dncdlik etmeye devam ediyor. Urettigi ve distribiitorii
oldugu drtinlerle elektrik, otomasyon ve aydinlatma sektérine
Gnemli kazamimlar saglayan DMY Elektrik Otomasyon
Aydinlatma Genel Midtiri Mehmet Celal Sahin ile bir araya

gelerek ¢calismalan hakkinda bilgi aldik.

DMY Electric Automation Lightning, which gathers Savior,
Na-De and Alga companies active in electric, lightning and
automation, each having a brand value on its own, keeps
leading the sector with its works. We met DMY Electric
Automation Lightning General Manager Mehmet Celal Sahin,
who contributed a lot to electric, automation and lightning
sector with the products he manufactures and distributes,

and drew information about his works.

Sizi taniyabilir miyiz? Sirketinizdeki
goreviniz nedir?

1962 dogumluyum. istanbul Universitesi
iktisat bdlimi mezunuyum. Gegmis is
hayatimda daha ¢ok bilgi islem sektori
Uzerine calistim. Degisik sirketlerde
genel midurliik yaptim. DMY Holding
biinyesine 2013 yilinda katildim. Once
icra kurulu lGyesiydim, daha sonra
Savior Otomasyon sirketinde genel
mudurlik yaptim. Sonrasinda da DMY
firmalarindan Alga ve Na-de ile ilgili satis
pazarlama sorumlusu oldum. 2020 yilinda
bu sirketleri birlestirmeye karari verdik.
Su anda da DMY Elektrik Otomasyon
Aydinlatma genel mudura olarak
calismalarima devam ediyorum.

Sirket hangi alanlarda faaliyet
gosteriyor? Sektore ne tiir yenilikler
kazandiriyorsunuz?

DMY Elektronik Otomasyon Aydinlatma
bir grup sirketi. Farkli is alanlarimiz var.
Savior, Na-De ve Alga firmalarini tek bir
cati altinda topladik.

Canyouintroduce yourself? What is
your position in your company?

I was born in 1962 and graduated from
Department of Economics (istanbul
University). Previously, | was working on
data processing. | had been the general
manager of various relevant companies.
In 2013, | became a part of DMY Holding.

DMY ELEKTRIK OTOMASYON
AYDINLATMA GENEL MUDURU
LIGHTNING GENERAL MANAGER
MEHMET CELAL SAHIN

At first, | was a member of execution
board and then | worked as the general
manager of Savior Automation company.
And then became the sales and marketing
representative of Alga and Na-de,
companies under DMY. In 2020, we
decided to merge these companies. Now,
| am working as the general manager of
DMY Electric Automation Lightning.

In which fields does your company
operate? What kind of innovations do
you bring to this sector?

DMY Electronic Automation Lightning is

a group company. We have various fields
to operate in. We gathered Savior, Na-De
and Alga companies under one roof.
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MEHMET CELAL $AHIN

Savior Otomasyon, bina, gug santralleri,
su tesisleri ve diger endistriyel
alanlarda otomatik kontrol (PLC, HMI,
guc kaynaklar, sensorler, ethernet
switchler, DCS, salt vb.), motor kontrol
(AC motor siricliler, soft starter’lar)

ve hareket kontrol (servo sistemler,
hareket kontrol cihazlari, rediiktorler, vb.)
Urlnleri ve ¢oziimleri sunan ve Vacon,
Weintek (Easyview), General Electric,
Trio Motion, Fairford, Panasonic, Molex
gibi uluslararasi markalarin Turkiye
temsilciligini yirtten bir otomasyon
firmasidir. Savior Otomasyon, Savior
Solar markasiyla glines enerjisi triin ve
¢ozimleri, Savior Makina markasiyla ise
gida sektoriine yonelik renk ayiklama
makinalar sunuyoruz.

Na-De, 46 yilin izerinde deneyime
sahip, Turkiye'nin lider bina aydinlatma
otomasyonu ve bina iletisim sistemleri
Ureticisi. Firmamiz 1970 yilinda kuruldu
ve 65 llkeye ihracat gergeklestiriyor.
Hareket sensori ve sensérlli aydinlatma
Uriinlerinde diinyanin 3. bliylk Gretim
tesisi bulunuyor. Bunlarin haricinde ise
aydinlatma urinleri, yangin algilama
sistemleri ve goruntiili apartman diafon
sistemleri ve ledli aydinlatma GrGnlerinde
toplam 1000’den fazla triini Tuzla’daki
fabrikalarimizda Uretiyoruz.

“Intelisort makinelerimiz ile defne yaprag fistik, kinoa, bakir
tel, Hindistan cevizi ve un ayiklayabiliyoruz.”

“With our Intellsort machines, we are able to sort out hayleaf, peanut,
quinoa, copper wire, coconut and flour.”

Savior Automation is an automation
company which offers automatic
control products in buildings, power
plants, water facilities and
other industrial fields (PLC,
HMI, power plants, sensors,
ethernet switches, DCS,
switches etc.), motor
control products (AC
motor drives, soft starters)
and motion control products
(servosystems, motiom
control devices, reductors
etc.) and solutions and is
Turkey representative of
international brands such as
Vacon, Weintek (Easyview),
General Electric, Trio Motion,
Fairford, Panasonic and Molex.
With Savior Solar brand, we offer

solar energy products and solutions,
while we offer color sorting machines
for food industry with Savior Makina
brand.

With its experience of more than

46 years, Na-De is the leader building
lightning automation and building
communication system manufacturer
of Turkey. Our company was founded
in 1979 and now exports to 65
countries. It has the Turkey's third
biggest manufacture site for motion
sensor and sensor lightning systems.
Apart from these, we manufacture
more than 1000 product types
including lightning products, fire
detection systems, video intercom
systems and LED lightning products in
our Tuzla factories.
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Alga Mihendislik ise 1990 yilinda
kuruldu ve bugtine kadar sektoriin 6nde
gelen Japon PANASONIC ve YUASA,
italyan FIAMM, Amerikan DISCOVER
ve EXIDE, Cin CGB markalari ile ve
kendi tescilli markasi USB markali akiler
ile musterilerin taleplerini karsilayarak,
aku sektoriinde lider konuma ulasti.
2.000 metrekare kapali depolama alani,
tam donanimli istifleme, yikleme ve
nakliye araclari, tecriibeli personeli

ve genis Urlin yelpazesi ile Alga
Muhendislik, telekomiinikasyon, solar,
motosiklet, denizcilik, engelli araci gibi
farkli alanlara yonelik aku ihtiyacini
karsilamaya yonelik genis bir Griin gami
sunuyor ve sektoriin 6nciist olmaya
devam ediyor.

Son donemde hangi sektdrlere
yonelik egilim artti?

Fabrika otomasyon, denizcilik, ulagim,
havalandirma, baski makineleri, dolum
makineleri, gida makineleri, plastik
enjeksiyon makineleri, cam makineleri,
cam kesme-agagc isleme gibi birgok
sektdre Urlinlerimiz gidiyor. Gida
makineleri, plastik, kompresor ve CNC
torna tezgahlari da uzman oldugumuz
alanlardan bazilari.

Sattigimiz Grdnlerin gok genis bir
yelpazesi var. Senelik asagdi yukari 30
milyar dolara varan ihracati olan bir
pazardan bahsediyoruz. Bu pazara alt

yap! malzemeleri sunuyoruz. Firmalar
makineleri yaparken bizim Grinlerimizle
dizayn ediyorlar. Daha sonra makineleri
hem yurt digina hem i¢ piyasaya satiyor.
Biz bu sektorleri siirekli destekleyen
ara girdi malzemesi veriyoruz. Weintek
de bu konuda ¢ok yetenekli. Cuinku
makineyi kontrol eden ekran aslinda.

is gicii, teknik destek ve servis
anlaminda firmalara kolaylik sagliyor.
Makinenizi dizayn ederken bu Griini
takarsaniz eger dlinyanin neresine
gbénderirseniz gonderin makinenize
uzaktan erigip sistemde bir sikinti var
mi, servise gitmesi gerekiyor mu yoksa
birkag parametre mi bozulmus bunlari
rahatlikla kontrol edebiliyorsunuz.

Alga Mihendislik was founded in 1990
and became leader in battery sector since
it met the demands of the customers with
Japon PANASONIC, YUASA, EXIDE,
China CGB brands -leading sector
brands- and its own registered mark USB
batteries. With its closed storage area of
2000 square-meters, full-equipped piling,
loading and delivery vehicles, experienced
personnel, Alga Mihendislik offers a

wide range of products to meet the need
of battery from various fields such as
engineering, telecommunication, solar,
motorbikes, navigation, disabled vehicles
and keeps leading the sector.

CEH .

To which sectors have you tended
recently?

Our products arrive at many sectors
such as factory automation, navigation,
transportation, aeration, printing
machines, filling machines, food
machines, plastic injection machines,
glass machines, glass-cutting and
wood-working. Food machines, plastics,
compressors and CNC turn bench are
some of our expertise areas.

We sell a very wide range of products.
We are talking about a market whose
export activities touch nearly $30
billion for a year. We offer infrastructure
materials to this market. While the
companies manufacture the machines,
they design them with our products.
And they sell these machines to both
domestic and foreign markets. We give
them intermediary input materials,
which always support these sectors.
Weintek has a special talent about
this. For the screen controls the
machine. Manpower eases the job of
the companies in terms of technical
support and services. If you attach
this product to your machine while you
are designing your machine, you can
access your machine wherever you go
in this world remotely and control easily
if there is any problem, if you have to
take it in for the service or only some
parameters are broken.
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Weintek'in Easy Access2 diye bir
yazilimi var. Easy Access2 yazilimiyla
dinyadaki tim makinelerinizi
gorebiliyorsunuz. izin verirse karsi taraf
erisip makineye bakilabiliyor. En son
eklenen markalarimizdan bir tanesi

de INVT. Bu firma Cin'in enileri gelen
otomasyon firmalarindan bir tanesi.
Motor surticii tarafinda diinyada ¢ok
meshurlar. Eurodrive diye bir markamiz
var, isi sadece suriicti yapmak. Bunun
disinda Intellsort makinemiz var. Gida
ayiklamanin yani sira madende de ise
yariyor. Plastik grandlleri ayirabiliyor.
Atk geri dontisiim tesislerinde
istediginiz sekli istediginiz maddeyi
ayirabiliyorsunuz.

Bu is o kadar ilerledi ki sadece sekille
de degil yani deep learning ¢oziimleme
ile tanimladiginiz seylerin hepsini
hafizasinda tutuyor. Neyi istemiyorsaniz
onu ayiriyorsunuz. Bunun en énemli
tarafi kamerasi. Kamera teknolojisi
gelistikge bu is de gelisiyor. Makineleri
zaten biz bir dénem Urettik. Burada
Tubitak’ta basarili bir uygulamamiz

da var ama bu is o kadar hizli ilerliyor

ki makinesi, yaziimi vs. bunu da
gelistirmek adina bir sey yapamadik.
Simdilik Cinli Greticilerle ¢alisiyoruz
ama ne yapacaklarini biz soyliiyoruz.
Uriin buraya geldikten sonra {izerinde
biz birtakim modifikasyonlar yapiyoruz.
Yani uygulamalarla ilgili kendi bilgi
birikimimizi Grtinlere yansitiyoruz.
Intellsort makinelerimiz ile defne yapragi
fistik, kinoa, bakir tel, Hindistan cevizi ve
un ayiklayabiliyoruz.

Na-de sektdriin kokli markalarindan
biri. Elektrik piyasasina ilk girigi

kapi otomatlariyla oldu. Bu alanda
olduk¢a meghur. Daha sonra sensorlii
aydinlatma alaninda 6nemli galismalar
yapti. Sirketin belli bir b6lumani satin
aldik. Firmayi daha fazla iyilestirip daha
fazla yeni irin gamlari kazandirdik.
Fabrikamizda montaj hattimiz var.
Genelde i¢ piyasadan yedek pargalar
topluyoruz. Topladigimiz biitiin bu
parcalari da hammadde deposunda
bulundurup yeri geldiginde tretim
yapiyoruz. Aydinlatma dalinda uretim
yapiyoruz. Tavan aydinlatmalar,
projektorler, acil ¢ikis aydinlatmalari,

sensorli aydinlatmalar ve ylksek tavan
aydinlatmalar Grettigimiz trtinlerden
birkagl. Bunlarin hem AR-GE’sini
yapiyoruz hem Uretimini yapiyoruz.

Akaryakit istasyonlari icin aydinlatmalar
ve fiyat panolari yapiyoruz. Belli bir onay
ve kayit prosedr zorunlulugu igeriyor.
Dolayisiyla bizim triinlerimiz bildiginiz
Shell, BP, Opet, Lukoil gibi buylk
kuruluslardan onayli. Fiyat panosunu siz
istediginiz zaman agip istediginiz zaman
kapatamiyorsunuz ¢iinkl cezalari

agir. GOrlintlll Intercom sistemlerimiz
mevcut. Intercom sistemlerinde de ikili
bir ydntemimiz var. Hem (retiyoruz hem
de ithal edip satiyoruz.

“3 tane ana ig dalimizi hem
yapiya hem de sermayeye
gore organize ediyoruz.
Dolayisiyla hepsi bir ¢ati
altinda 3 tane ayn sirketmis
gibi caligmalarimizi
siirdiiriiyoruz.”

“We organize our three main
business segments in accordance
with both structure and the capital.
Thus, we sustain working under one
roof as if each of us is a separate
company.”

Weintek has a software called
EasyAccess2, with which you can view
all the machines around the world. If it
permits, the other party is able to access
and look at the machine. One of our
latest brands is INVT, one of the leading
automation company in China. The
company is known for its motor drives.
We have a brand called Eurodrive, whose
only job is to manufacture drives. Apart
from these, we have Intellsort machine,
which is useful for mining in addition to

sort out the food. This machine is able

to sort out the plastic granules. You can
sort out any substance you want in waste
recycling facilities.

This thing went so far that it keeps
everything you define with deep learning
solving in its memory. You just sort out
anything you do not want. The most
important part is the camera. The

more the camera technology improves,
the more it develops. Once, we
manufactured the machines. We have

a successful application in TUBITAK

but this job is moving so fast that we
were not able to find the opportunity

to develop its machine, software etc.
For now, we are working with Chinese
manufacturers but we tell them what

to do. Once the product arrives here,

we modify it. | mean, we integrate the
products with our own knowledge about
the applications. Our Intellsort machines
sort out the bayleaf, peanut, quinoa,
copper wire, coconut and flour.

Na-de is one of the white shoe brands in
the sector. Their introduction to electrics
market was with door automats. The
brand is so famous in this field. Later on,
they worked on sensor lightning systems.
We bought some part of the company.
We improved the company and added
new product ranges. We mostly collect
spare parts from the domestic market.
Then, we place all these parts in raw
material warehouse and manufacture
when it is necessary. We manufacture
for the lightning sector. Ceiling lightning,
projectors, emergency exit lightning,
sensor lightning and high-ceiling
lightning are some of the products we
manufacture. We both research and
develop and produce these.

We manufacture lightning systems and
price panels for fuel stations, which
entails a certain approval and registration
procedure. Therefore, our products

are approved by great companies like
Shell, BP, Opet and Lukoil. You cannot
open and shut down a price panel as
you desire because there are severe
punishments for this. We have video
intercom systems and a dual method in
this system. We both manufacture them
and import and sell them.
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3 tane ana is dalimizi hem yapiya

hem de sermayeye gore organize
ediyoruz. Dolayisiyla hepsi bir ¢ati
altinda 3 tane ayr sirketmis gibi
calismalarimizi strduriyoruz. Tabii ki
her sirket gibi ortak faaliyetlerimiz var.
Bunlar; muhasebe, finans, lojistik, idari
isler ve depolama. Butiin bu igler zaten
tek seferde 3 tane birime ayri olarak
hizmet ediyor.

Sirket olarak 2022 yili nasil gegti?
2023 yili hedefleriniz neler?

Sirket olarak 2021 ve 2022 yilini iyi
gecirdik. 2022 yilinda dolar bazinda
yiizde 35-40 oraninda biiyiidiik. is
yaptigimiz pazarlarda pazar paylarimiz
devasa degil. Bdyle oldugu igin bizim
islerimizi biylitmemiz gelistirmemiz
biraz daha zahmetli. Piyasadan

finans gekilirse kimsenin is yapma
guci kalmaz. Dolayisiyla en buyiik
endisemiz piyasadaki finansman
durumunun bozulmasi. O bozulmadigi
takdirde islerimizi yine benzer oranlarda
bliyuteceg@imizi tahmin ediyorum.

DMY olarak konumunuzu nerede
goriiyorsunuz? Hem aydinlatma
hem elektrik hem de otomasyon
anlaminda sektor nasil evriliyor?
Sektoran ileri firmalariyla galigiyoruz.
Onlarin politikalarini izliyoruz. Tabii
degisik yonelimler var. Sektdrin
icerisine bilgi islem alt yapisi

yavas yavas giriyor. Ben bilgi islem
sektoriinden geliyorum. Oradan gelen
birtakim yenilikleri takip ediyorum. Bu
sektorde hala bu konuda ilerlenecek
ok yol var gibi gériiniiyor. Ozellikle
gegenlerde gittigimiz Niirnberg'deki
otomasyon fuarinda her seyin yazilimla
ilintili oldugunu gordik. Biz de Ulke
olarak yazilim yapiyoruz ama o Ulkedeki
yazilimlar kurumsallasti. Glink{ birkag
sene evvel makinenin ne kadar elektrik
harcadigina ¢cok cok bakilmazdi.

Simdi biitiin makineciler glines eneriji
sistemleri kuruyorlar. Enerjiyi nasil
ucuzlatinz diye bakiyorlar. Makineyi
alan adamin da makineyi kurduktan
sonra harcayacagi enerji gok 6nemli.
O makinenin daha az enerji harcayan
makine haline gelmesi lazim. Bunun gibi
birtakim gelismeler olacak.
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Satis sonrasi hizmetler
konusunda bir degerlendirme
alabilir miyiz?

Satis sonrasi hizmetlerimizle
Urtnlerimizin ve markalarimizin
arkasindayiz. Teknik serviste 25’'ten
fazla arkadasimiz var. Na-De
tarafinda daha yogun ¢linkl son
kullaniciyla orada daha ylz yuze
oldugumuz igin hem hotline’imiz

var yani satis destek hattimiz

var. Akilerimizde herhangi bir
yapisal probleme karsi 2 yil garanti
veriyoruz. Daha ¢ok endustriyel
anlamda satildigi igin enddstriyel tip
satis sonrasi hizmetle devam ediyor.
Otomasyon tarafindaki triinlerde

de benzer tip garantiler var. Siresi
Urdnun cinsine bagh olarak degisiyor.

We organize our three main business
segments in accordance with both
structure and the capital. Thus, we
are working under one roof as three
companies but these three companies
serve as if all three are separate ones.
Of course, we have common

activities like every company. These
are accounting, finance, logistics,
administrative affairs and storage.

All these affairs serve for three
departments separately.

How was your company's 2022?
What are your goals for 2023?

As a company, 2021 and 2022 were
good years for us. In 2022, the company
grew by 35-50% in dollars. Our market
shares are not huge in the markets we
operate, so we find more difficulties in

expanding and developing our work.

If the financing shut outs of the market,
nobody will have the power to make
business anymore. So, our biggest
concern is a possible breakdown in
financing. As long as it remains intact,
| estimate that we will grow similarly.

Where do you see yourself as

DMY? How does the sector evolve
in terms of lightning, electric and
automation?

We are working with top companies of
the sector and following their policies.
Of course, there are various orientations.
Data processing is slowly going into the
sector. For example, | come from data
processing sector and still follow some
innovations there. Seemingly, there is a
long way to go. For example; we went to
Nuremberg automation exhibiton recently
and understood that everything is related
to software. Turkey also produces
software but the softwares in Germany
were settled.

A few years ago, we did not care

so much about the electric spent

by the machine. Now, all machine
manufacturers build solar energy
systems and think of how to lower the
price of the energy. For the machine-
buyer, the energy to spend after
setting up the machine is so important.
That machine must be a machine
which spends less energy. Some
improvements like this will happen.

Canyou evaluate after sales
services?

We stand behind our products and
brands with our after sales services.
We have more than 25 colleagues in
technical service. This is more intense
in Na-De part because we work face to
face with the last consumer there and
also we have hotline, a sales support
line. We give a guarantee of 2-year for
any kind of structural problem in our
batteries. Since we make industrial sales
more than other, the process goes on
industrial after sales services. We give
similar guarantees in automation part,
too. The validity period depends on the
type of the product.
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EMISYONLARI

AZALTMAKLA YUKUMLUYUZ

WE ARE RESPONSIBLE FOR DECREASING EMISSIONS

lik defa ortaya ciktikian 19. yizyildan
itibaren gevre dostu ulasim imkani
sunan elektrikli araglar, kiresel
Isinmayla etkin micadele etme karan
alan (ilkelerin destediyle yeniden
popliler hale geldi. Sahip oldukian
teknolojiler sayesinde elektrikli araglar;
kullanicilanna, maliyet, konfor ve
gavenli yolculuk firsati yasatiyor.
Avrupa ¢apinda elektromobilite ve
surddrdlebilir ulagimi tegvik eden bir
sivil toplum kurulugu olan Avere’nin
Tiirkiye baskan yardimcisi Haluk
Sayar'la bir araya geldik. Kendisiyle
elektrikli arag sektdrinti ve dernegin
yaptigi calismalan konustuk.

Offering environment-friendly access
opportunities since 19th century, when
they first emerged, electrical vehicles
have become popular again with

the support of the countries which
have decided for actively struggling
against global warming. Thanks to
their technologies, electrical vehicles
give the opportunities of cost, comfort
and safe journey. We came together
with Haluk Sayar, Turkey branch vice
president of Avere, which encourages
electromobility and sustainable
transportation across Europe. We have
talked about the electrical vehicle
sector and society's works.

Sizi taniyabilir miyiz? Kariyer
hayatinizdan biraz bahsedebilir misiniz?
Avere Tirkiye Elektro Mobilite Dernegi
baskan yardimcisiyim. Makine
muhendisiyim. 1989 yilinda mezun

oldum. Arkasindan 3 yil kadar Amerika'da
bulundum. Burada enerji ekonomisi tizerine
calistim. Arkasindan Tirkiye'de yine enerji
alaninda 6zellikle yenilenebilir enerji alaninda
uzun yillar calistim ve son 6 yildan beri de
elektromobilite alaninda ¢aligiyorum. Dernek
ile ilgili faaliyetleri yuruttyorum.

Dernek olarak yaptiginiz calismalardan
bahseder misiniz?

Dernegimiz 4 yil 6nce kuruldu. Avere
Elektro Mobilite Dernegi esasinda
uluslararasi bir dernek. 18 Avrupa tlkesinin
Uiye oldugu bir dernek. Biz de 4 yil 6nce,
17. Uye olarak dernege taraf olduk.
Turkiye'de 6zellikle elektromobilitenin
gelismesi, elektrikli araglarin
yayginlagmasi, saglikh olarak biylimesi
icin galismalar yapiyoruz. Bunun igin gerek
is dinyasindan gerek kamudan gerekse
Universiteden bir¢ok grubu bir araya
getirerek is birlikleri yuratuyoruz.

Dernegin iiye sayisi nedir?

Avere uluslararasi bir dernek. Dernegimizin
Avrupa tarafinda dogrudan ya da dolayli
olarak 2650 lyesi var. Tirkiye'deki kurumsal
llye sayimiz da 52. Toplamda 18 uye llke

ile temsil edilen dernegimiz, Avrupa'nin

en kapsamli temsil glicti olan sivil toplum
kuruluslarindan bir tanesi.

Uyelerinizle yaptiginiz calismalardan
dabahseder misiniz?

Yeni bir sektor elektromobilite. Elektrikli
araglar yeni yeni Turkiye’de giindemimize
giriyor. Fakat ¢ok hizl bir sekilde ivme ald1.

Canyouintroduce yourself?

Canyou talk a bit about your career?
I'm vice president of Avere Turkey
Electromobility Society. I'm mechanical
engineer. | graduated in 1989. Afterwards,
| stayed in U.S for 3 years and worked

on energy economy. And then | worked

in energy field, especially on renewable
energy, for years in Turkey. I've been
working on electromobility for the last

6 years. | carry out the activities about the
society.

Canyou talk about your works as
asociety?

Our society was founded 4 years ago.
Avere Electromobility Society is actually
an international one. 18 European
countries are society's members.

And 4 years ago, we became the 17th
member of the society. We especially
work for development of electromobility,
proliferation of electrical vehicles and
healthy growth of the sector. To this end,
we make collaborations through gathering
many groups from both business world
and public sphere together.

How many members does

the society have?

We have 2650 direct or indirect members
in Avere International, | mean Europe
society. And we have 52 corporate
members in Turkey. So, we are a non-
governmental organization which offers
the best representation of Europe.

Canyou talk about the works you do
with your members?

Electromobility is a new sector. Electrical
vehicles are being put on the agenda for

a few years, but the process is accelerated.
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HALUK SAYAR

Sadece otomotiv sektdrinii

ilgilendiren bir alan degil. Birgok alanin
multidisipliner olarak bu igin icinde
olmasi gerekiyor. Elektronik ve kimyanin
bu isin icinde olmasi gerekiyor. Fizik
zaten bu igin temelini olusturuyor.
Dolayisiyla sadece otomotiv sektori
degil bizim diger sektorleri de birlestirme
yapimiz var, bir misyonumuz var.
Turkiye'de bunu gerceklestiriyoruz.

Elektromobilite derken

tam olarak ne kastediyorsunuz
biraz daha acar misiniz?

Mobilite hareketlilik anlamina geliyor
biliyorsunuz. ingilizce'deki kargihg
mobility olan kelimenin anlami 'bir
yerden bir yere varmak'. Bir yerden
bir yere varmak. Elektromobilite ise
elektrik kullanarak bir yerden bir
yere gitme hareket etme anlamina
geliyor. Dolayisiyla elektrikli araglar
da elektromobilitenin ilk pargalari

ilk bileseni olarak kabul edebiliriz.
Ama sadece elektrikli otomobiller
degil esasinda scooter’lar da...
Micromobilite elektromobilitenin bir
alani ya da elektrikli otobusler, hatta
trenler, ugaklar, gemiler hepsi eger
elektrikle tarif ediliyorsa ve bu sekilde
hareket ediyorsa elektromobilitenin
altina giriyor.

Avrupa elektromobiliteye onemli

bir gecis yasiyor. 2023 yilinda
beklentileriniz neler?

Elbette ¢ok hizli blyuyor. Bundan 6 yil
oncesinde tim dinyada 1 milyon elektrikli

arag satilmisti. 2022 yilina geldigimiz zaman

bu sayi1 11,5 milyona ¢ikti ve her yil yiizde

50-60 biyuyor. Diinyada elektromobilitenin

ve elektrikli araglarin basi ¢ektigi bolgeler
var. Cin birincisi, hemen arkasindan
Avrupa ulkeleri geliyor. Daha sonra da
Kuzey Amerika, Asya Ulkeleri ve diger
Ulkeler diye gidiyor. Avrupa tabii ki 6zellikle
Gin'den sonra, Cin teknoloji tedarikgisi,
otomobil Ureticisi, ayni zamanda aki de
Ureten kurulus. Dolayisiyla Avrupa hemen
arkasindan pazar liderligini takip eden bir
kurum, bir olugum.

This field is not only about automative sector
but many fields must play a role in it with a

multidisciplinary view. Electronics and chemistry

must be involved. Physics is the base itself. So,
we are not only interested in automative but
we aim at integrating other sectors. This is our
mission. And this is what we do in Turkey.

What do you exactly mean by
electromobility? Canyou broaden this
subject alittle more?

As you know, mobility means motility.

AVERE
TURKIYE BASKAN YARDIMCISI

TURKEY VICE PRESIDENT
HALUK SAYAR

We use the same word in Turkish, too.
Electromobility means moving from one
place to another through using electric.
So, we must accept electrical vehicles
as the first parts, first components of
the electromobility. Not only electrical
vehicles, but also scooters are
electromobile vehicles. Micromobility

is a branch of electromobility. Electrical
buses or even trains, planes, ships which
are defined by electrics are within the
scope of electromobility.

Europeis shifting to
electromobility. What are your
expectations for 2023?

Of course, it grows so fast. 6 years
before, one million electrical vehicles
were sold all over the world. By 2022,
this number increased to 11.5 million and
it grows by 50-60% each year. There

are some regions in the world where
electromobility and electrical vehicles
are used primarily. China comes first
and then the other European countries.
North America, Asian countries and
other countries follow them. The Europe
comes especially after China since China
is a technology supplier, automobile
manufacturer and also battery producer.
That's why Europe comes immediately
after China in leading the market.
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Peki Tiirkiye'de elektromobiliteye
olanilgi nasil?

Avrupa’da gegctigimiz aralik ayinda
Almanya’da satilan her 100 aracin

55'i elektrikliydi. Norveg’e baktiginiz
zaman daha da fazla. Yiizde 90’larin
Uzerinde. Artik 100 aracin 90’1
elektrikli. Onlar artik neredeyse
sonuna gelmis durumdalar. Aslinda bu
da normal ¢iinkii Norveg 2025 yilindan
sonrasinda igten yanmali motorlu
araglara artik ruhsat vermeyecek.
Daha dogrusu satisi bile olmayacak.
Mecburen elektrikli araglar satilacak.
Bu yizden de piyasa kendi 6nlemini
alip gegisini tamamlamak Uzere.
Artik elektrikli araglara gegmek
Uzereler. Buna benzer olarak hemen
arkasindan Hollanda, Almanya gibi
Ulkeler geliyor. Almanya, Hollanda
hemen hemen artik birbirine ¢cok yakin
ama Almanya arag sayis| bakimindan
pazar lideri.

Turkiye'ye geldigimiz zaman daha isin
basindayiz. Az dnce bahsettigim Gzere
1 yil igerisinde 11,5 milyon elektrikli
arac satildi. Turkiye’de ne kadar

satildi ayni débnemde diye bakarsaniz
10 bin civarinda arag. Toplamda 18

bin elektrikli arag var. Dolayisiyla biz
daha igin ¢ok basindayiz. Ama yine
Avrupa’daki gibi her yil ylizde 60-70

blylyen bir pazardan bahsediyoruz.
Onlimiizdeki 7-8 yil igerisinde gok hizl
bir biiylime olacak ve 2030 yilinda
Turkiye karayollarinda 1 milyondan
fazla elektrikli arag goérecegiz.

Elektrikli araglar hayatimizda
uzun yillardir var. Peki bunun
yayginlasmamasinin nedeni nedir?
Gec kalmadik mi?

Aslinda kalmadik. Avrupa ve Cin’e
gore geg kalmis gibi gézikebiliriz
ama hala kalmadik. Sdyle sdyleyeyim
zaten teknoloji yeni teknoloji. Lityum
iyon teknolojisi akilerin aracglarda
kullaniimasi 2010 yilindan 6nce
mumkun bile degildi.

So, does Turkey pay attention to
electromobility?

Out of every 100 vehicles sold in
Germany in the last December, 55 of
them were electrical ones. This is greater
in Norway. Like above 90%. Seemingly,
they rarely manufacture non-electrical
vehicles. Actually, this is normal since
Norway will not grant licence to internal
combustion engine after 2025. It will not
even sell them. Electrical vehicles have
to be sold this way and so the market is
taking its own measures and is about

“Avrupa’da gectigimiz arahk
ayinda Almanya’da satilan
her 100 aracin 55’i
elektrikliydi. Norveg'e
baktiginiz zaman daha da
fazla. Yiizde 90’larin
iizerinde.”

“When the Europe is considered,
out of 100 vehicles, 55 were
electrical ones sold in Germany in
the last year. It was much more in
Norway. Like above 90%.”

to finalize the transition process. They
are about to shift to electrical vehicles
completely. Countries like Holland and
German come after them. Germany and
Holland are very close to each other but
Germany is the market leader in terms of
vehicle quantity.

Speaking of Turkey, we are at the very
beginning. As I've mentioned earlier,
11.5 million electrical vehicles were sold
within 1 year. But in Turkey, 10 thousand
vehicles were sold in the same period.
We have 18 thousand vehicles in total.
Still, we talk about market that grows 60-
70% each year like Europe.

Within forthcoming 7-8 years, a fast
growth will happen and we will see more
than 1 million electrical vehicles on
Turkey's highways in 2030.

Electric vehicles have had a place
inour lives for many years. So, why
are not they prevalent enough? Are
we late?

Actually we are not. We may seem late
compared to Europe and China but we
are not late, in actual. Let me say this:
This is a brand-new technology. Before
2010, the use of lithium-ion batteries in
the vehicles was not even possible.
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Eneriji yogunlugundan dolayi ya da
kapasite yeterli olmadigindan dolay gok
fazla kullanilamiyordu. 2010 yilindan
itibaren artik ekonomik olarak da
mimkin olmaya basladi. 2010 yilindan
baktiginiz zaman akdler kw saat ile
ifade edilir. Kw saat maliyeti 1000 dolar
civarina geliyordu akdlerin. Fakat su
anda aradan gegen 10-12 yil icerisinde
bu 100 dolarlara kadar inmis durumda.
Dolayisiyla akui fiyatlar distikge
elektrikli araglarin pazar sansi artiyor.

Diger 6nemli bir nokta da kimse

durduk yere sektoru elektrikli araglara
yonlendirmedi. Hani artik zamani bitti,
petrol bitiyor falan degil. Hala dogal gaz
hala benzin var. Peki biz niye elektrikli
araglara gegiyoruz? Sera gazindan
dolay elektrikli araglara gegiyoruz.
Artik biz biliyoruz ki sera gazi diinyanin
sonunu getirebilir ve bunun farkindayiz.
Dolayisiyla artik emisyonlari azaltmakla
yukimliyiz ve Birlesmis Milletler de
uluslararasi kurumlar da basi ¢cekerek
tiim Ulkeleri bu 6nlemi almakla goérevli
kildi. Artik bitlin Glkeler emisyonlarini
azaltmakla yukumliler ve bu asamada
da artik elektrikli araclar hi¢ olmadigi
kadar 6nem kazandi.
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Peki elektrikli araglarin
avantajlarineler?

Tabii ki elektrikli araglarin birgok
avantaji var. Az 6nce soyledigim
gibi en 6nemli avantaji esasinda
elektrikle hareket ediyor olmalari.
Simdi elektrikle hareket ettigi
zaman sonugcta sebeke elektrigini
kullaniyor. Sebeke elektriginin temiz
olmasi da 6nemli burada. Sebeke
elektrigini kdémurden Uretirseniz ve
urettiginiz o elektrigi de elektrikli
araclarda kullanirsiniz o arag
emisyonsuz olmaz. Dolayisiyla biz
elektrik Uretirken yenilenebilir enerji
kullanmak durumundayiz.

Due to the intense energy or inadequate
capacity, this was not used so much.

As of 2010, it became possible in also
economic terms. In 2010, batteries were
expressed with kw/hour. The kw-hour
cost of the batteries was around 1000
dollars. But within these 10-12 years, the
cost has diminished 100 dollars. So, the
cheaper the batteries are, the more the
chance of market introduction electrical
vehicles have.

Another important point: Nobody
directed the sector to electrical vehicles
all of a sudden. It's not like "oil is over",
"time has come" or so. And why do we
shift to electrical vehicles? Because

of greenhouse gas. We know that
greenhouse gas may end the world. We
are aware of this fact. That's why we are
responsible for decreasing the emissions.
Both United Nations and international
institutions have led the way and
commissioned all countries to take the
necessary measures. Now, all countries
are responsible for decreasing their own
emission rates and electrical vehicles
have gained importance more than ever.

And what are the advantages of
these electrical vehicles?

Of course, electrical vehicles have
many advantages. As I've said

earlier, the greatest advantage is their
electromobility. When it moves with
electric, it utilizes a mains power, which
must be clean. If you produce your mains
power from coal and use this power in
electrical vehicles, these vehicles will
certainly have emission. That's why we
have to use renewable energy while
producing electricity.
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O elektrigi eder biz elektrikli araglarda
kullanirsak o zaman emisyonsuz sifir
emisyonlu araglardan bahsedebiliriz.
Dolayisiyla birinci kural sifir emisyonlu
araclara dogru ve temiz elektrik
saglamak.

ikincisi egzoz yok elektrikli araclarda.
Yani siz petrol ya da dizel yakith
araclarda sehir icinde ciddi bir

hava kirliligine sebep oluyorsunuz,
egzozdan kaynakli. Elektrikli araglarda
bdyle bir sey yok. Sessiz bir sekilde
hicbir emisyon salmadan aracinizi
kullanabilirsiniz. Saglk ve gevre
agisindan bunlar gcok 6nemli. Ama
tabii ekonomi agisindan baktiginiz
zaman da elektrikli araglarin ¢gok
ciddi avantajlari var. Akt maliyetleri,
lityum iyon aki maliyetleri cok hizli
bir seklide diistiyor. Bundan 3-4 yil
oncesine kadar elektrikli araglar

ile icten yanmali motorlu araglarin
fiyatlari baya farkliydi. Pahaliydi
elektrikli aracglar. Neden ¢unku aki
maliyetleri pahaliydi. Fakat geldigimiz
noktada aku maliyetleri o kadar
asagiya indi ki 2023 ya da 2024
yillarinda biz basa bas noktasina
gelecegini disiinlyoruz artik. Yani
satis fiyat anlaminda da elektrikli
araclar diger dizel araglardan ya da
benzinli araglardan farkli olmayacak.

Bunun yaninda elektrikli araglar

¢ok az bakim gerektirir. Clnku
hareket eden pargasi motorunda
fazla yoktur. Mesela dizel araglarda
tekerle@i dondirmek igin kullandiginiz
2000’den fazla hareketli parca

vardir. Fakat elektrikli araglarda bu
sayi 21'dir. Dolayisiyla gok daha az
bakim gerektirir elektrikli araglar.
Yani soyle duslinin ne egzoz gazi,

ne radyatorii, ne motor yagi, ne de
glc aktarma sistemi vardir. Frenler
bile daha az asinir. Balatalara da ¢ok
fazla yik binmez. Dolayisiyla bunlarin
hepsi ¢ok ciddi bakim yoniinden
bakim maliyetini azaltip, gerekli olan
bakim siiresini de uzatan etkenlerdir.
Bir kere kullanim maliyeti cok
dasuktar. Clnki siz elektrikli araglari
Ornegin sebekedeki su anki mesken
elektriginde sarj ettiginiz takdirde dizel
araclardan yaklasik 4 kat daha ucuza

“Dniimiizdeki 7-8 yil icerisinde ¢ok hizh hir biiyiime olacak
ve 2030 yilinda Tiirkiye karayollarinda 1 milyondan fazla
elektrikli arag gorecegiz.”

“The sector will grow very fast within forthcoming 7-8 years and we will
see more than 1 million electrical vehicles on highways in 2030.”

getirip sarj etmis olursunuz. Bunun
anlami ayni Ucretle 4 kat daha fazla
gidebilirsiniz elektrikli aracglarla. Tabii
simdi fiyat konusu biraz farkh ¢linki
evde sarj ettiginizde farkl fiyat, ticari
sarj ettiginizde farkl fiyat, disarida
22 kw'lik sarj opeatérlerinin islettigi
istasyonlarda sarj ederseniz farkh
fiyat. Ama sonucgta hemen hemen
hepsinde elektrikli araglardaki yakit
maliyeti elektrik maliyeti gittiginiz

100 km i¢in bahsediyorum, dizel ya da
benzinli araglardan daha ucuzdur.

Dezavantajlarina gelecek olursak
neler sdylemekistersiniz?

icten yanmali motorlu araglar ile
basa bas noktasina gelmesi igin

1-2 yil gibi bir stre var. Bundan
Oncesinde bu dezavantaj daha
blyuktu.

If we use this power in electrical vehicles,
we can talk about vehicles with zero
emission. So, the first rule is to provide
accurate and clean electricity to the
vehicles with zero emission.

Secondly, there is no exhaust in electrical
vehicles. | mean you cause a serious air
pollution with the oil or diesel fuel in the
vehicles. This is due to exhaust, which
does not exist in electrical vehicles.

You can drive you car quietly and

without releasing any emission, which

is very important in terms of health and
environment. And when you consider this
in economic terms, electrical vehicles
have many serious advantages. Battery
and lithium-ion battery costs are rapidly

decreasing. Three or four years ago, the
prices of electrical vehicles and internal
combustion engines differed a lot. The
electrical vehicles were very expensive
since the battery costs were high.
However, the costs of battery decreased
so much that we think they will be alike in
2023 or '24. | mean the electrical vehicles
will not differ so much from other diesel-
fuelled or oiled vehicles in economic
terms.

Additionally, electrical vehicles require
minimum maintenance since there are
not many moving parts in their motors.
For example; you have more than 2000
parts in diesel vehicles to make the wheel
turn while you have 21 parts for this in the
electrical vehicles. So, electrical vehicles
require much less maintenance. Just
think that there will be no exhaust gas, no
radiator, no engine oil or driveline system.
The brakes are worn less. And much
does not fall on brake linings. All these
seriously decrease the maintenance cost
and shorten the time for maintenance.
The cost of use is so low since you spend
four times less if you charge electrical
vehicles in mains power compared to
diesel vehicles. This means you can drive
four times more with electrical vehicles
paying the same price. Actually, prices
are varying since it requires a different
amount if you charge it in the house or
commercially or outside the chargers
managed by charge operators of 22 kw.

What about the disadvantages?

We still have 1-2 years to be equal to
internal combustion engines. Previously,
this disadvantage was way too greater.
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O yuizden tegvik gerekiyordu.

Yani devletler tarafindan tesvik
uygulanmasi 6nemliydi ki insanlar
elektrikli araglar tercih etsinler. Simdi
hala énemli belli bir noktada, fakat cok
yakin bir siire icerisinde artik tesvige
de gerek kalmayacak. Bunun disinda
dezavantaji yok diyebiliriz.

Menzil konusundaki elestirilere
cevabiniz ne olur?

Oncelikle bu elestirilerin de artik
gereksiz oldugundan bahsetmem
gerekiyor. 7-8 yil 6ncesi igin elektrikli
araclarin menzil sorunlari vardi.
Ozellikle uzun yolla ilgili ciddi endiseler
s6z konusuydu. Fakat teknoloji
ilerledikge menzil sorunu asildi.
Bataryalarin kapasitesi ve verimliligi
artti. Giinim{zde tek sarjda 1000
kilometrenin Gizerinde giden araglar
var. Su an bildigim test asamasinda
olup 1-2 yil sonra satisa ¢ikartilacak
bazi araglar tek sarjda 2000 - 2500
kilometrelere ¢ikacak. Her yil sene
menzil artiyor.

Sarj istasyonlari ile ilgili de 6nemli
calismalar var. Hatta sunu sdyleyebilirim,
Ulkemizde sarj istasyonlarinin kurulumu
elektrikli arag satiginin 6ntinde gidiyor.
Lider sarj istasyonlardan birisi 2023
yilinin sonunda Tirkiye’de 200 bin araca
yetecek kadar elektrikli sarj istasyonu
agi olacagini agikladi.

EV Charge Show hakkinda

neler soylemekistersiniz?

Voli Fuarcilik ile beraber gegtigimiz

yil ilkini dizenledik. Avere olarak
konferans kismini tistlendik. Fuar

ve konferans anlaminda ¢ok biiyiik
basarilar elde ettik. 2023 yilinin Kasim
ayinda ise 2.’sini diizenleyecegiz.
Uluslararasi tarafi agir bir fuar olmasini
planhyoruz. Gegen seneki fuar alani
yaklasik 2 kati kadar blylyecek.
Cunku ilgi cok ylksek. Start-up
yarismamiz da olacak.

Kisave orta vadedeki
hedeflerinizden bahseder misiniz?
Uye sayimiz hizli bir sekilde artiyor.
Su anda 52 iyemiz bulunuyor.

2023 yilinin sonunda bu Uyeyi ikiye
katlamayi hedefliyoruz. Sektérle
birlikte buylyecegiz. Her dernege
Uye olan kuruluslarin bu dernekten
beklentileri oluyor. Biz de onlarin

sesi olmak i¢in ¢abaliyoruz. Kamu
kurum ve kuruluslariyla bir baglant
noktasi olmak istiyoruz. Yurt digindaki
Avere agiyla bir network ekosistemi
olusturmak istiyoruz.

That's why some incentives were required.
| mean state incentives were important

to make people prefer electrical vehicles.
Now, these incentives are still important

but after a point, we will not need these
incentives. Apart from this, we can argue
that electrical vehicles have no other
disadvantage.

How do you respond to the critiques
about range?

At first, | would like to point out that
these critiques are unnecessary.

We could talk about range issues

of electrical vehicles 7-8 years ago.
However, the technology has advanced
and this problem has been overcome.
The capacity and efficiency of the
batteries have increased. Today,

we have vehicles driving over 1000
kilometres after being charged for one
time. As far as | know, some vehicles
which are going under testing and will
be sold within one or two years will be
driven for 2000-2500 kms. The range
inceases every year.

Many important works on chargers are
being done. | can even say that the
setup of chargers in our country run
ahead electrical vehicle sales. One of
the leading chargers has stated that
there will be as many electrical chargers
as enough for 200 thousand vehicles in
Turkey at the end of 2023.

What do you say about

EV Charge Show?

Last year, we held the first one with Voli
Fuarcilik. We undertook the conference
arrangements as Avere. We achieved
great successes in terms of exhibition
and conference. On November 2023,
we will hold the second one. We plan

a predominantly international fair. The
fair area of last year will grow nearly
twice since the attention is too much.
We will hold a startup competition.

Canyou please talk about your
short and mid-term goals?

Our members are increasing rapidly.

We have 52 members currently. We aim
to double this number at the end of 2023.
The member organizations of a society
have always relevant expectations. And
we try to be the voice of them. We want
to be the nexus of public institutions and
organizations. We want to create

a network ecosystem with Avere abroad.
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SARI SIYAH HABERLER / YELLOW BLACK NEWS

TORK FUTBOLUNUN EFSANE LIBEROSU:
LEGENDARY LIBERO OF TURKISH FOOTBALL: ALPASLAN ERATLI

Tiirk futbolunun, istanbulspor ve Fenerbahge'nin efsane isimlerinden biri olan
Alpaslan Eratl, 15 yillik kariyerine sampiyonluklar, sayisiz kupalar sigdirdi.

10 yil formasini giydidi Fenerbahge'de 3 yil boyunca da kaptaniik gérevini ytiriiten
Alpaslan Eratl 1982-83 sezonun ardindan yaptigi jubile ile futbol hayatini noktalarken,
kariyeri boyunca 29 kez A milli, 4 kez de dmit milli takimin formasini giydi.

Being one of the legendary names of Turkish football, Istanbulspor and Fenerbahge,
Alpaslan Eratli achieved many championships and several cups in his 15-year career.
Being the 3-year-captain of Fenerbahge, for which he played for 10 years, Alpaslan
Eratli ended his football career bowing out following the Season 1982-83. He played
for national team for 29 times and u-21 national team for 4 times.

Sizi taniyabilir miyiz?

1948 istanbul dogumluyum. istanbul
Cerrahpasa'da biytdim. Okul hayatim
oldukga sikintilydr. ilkokulum evimizin

en az bes kilometre uzagindaydi.

O zamanlar gidip gelmek zor oldugu

icin epey sikinti gektigimi sdyleyebilirim.
Daha sonra okulu degistirip Aksaray'da
Deneme ilkokulu var, oraya yazildim.
Sonra Pertevniyal Lisesi’nde egitimime
devam ettim. Liseyi bitirdikten sonra
Galatasaray Universitesi Kimya Fakiiltesi
3. sinifa kadar okudum. Futbol sevgisi
agir bastigi ve deplasmanlara gidis donls
zor oldugu igin ne yazik ki tahsil hayatim
devam etmedi.

Futbolla tanisma hikayenizden
bahseder misininiz?

Biliyorsunuz eskiden simdiki sahalar
yoktu, arsalarda futbol oynuyorduk. Bizim
bahgede bos arsa vardi orada kardesimle
karsilikli mag yapardik. Futbolla tanisma
hikayem boyle bagladi. Babaannemin
topuklu ayakkabilariyla oynardim.

Hafif topuklu oldugu igin krampon gibi
disinardim. Futbol oynayabilecegimiz
cok yer vardi. Kumluk dedigimiz yer vardi
mesela ben futbolumu burada ilerlettim.
iki tane binanin arasinda 30 metre falan
eninde 10 metre falan uzunlugunda bir
sahaydi. 3’e 3 futbol oynuyorduk. Hatta
baska mahallenin gocuklari geliyor,
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orada turnuvalar diizenleniyordu. Biiyiik
sahalarda oynamak mimkiin degildi
cuinki abiler vardi, onlar misaade
etmiyordu.

istanbulspor ile yollarimiz nasil kesisti?
Tesadiifen oldu. Eski istanbulsporlu
futbolcu abimiz ibrahim Toker vardi.

Ben o zamanlar istanbul disina transfer
olacaktim. Transfer i¢inde istedigim

para bes yillik okul masrafimin bana
ddenmesiydi ama ibrahim Toker,
istanbul’dan uzaklagmamami, géz
6nunde olmami istedi.

Canyouintroduce yourself tous?

In 1948, | was born in istanbul and grew up

in Cerrahpasa. My school life was highly
problematic since my primary school was at
least five kilometers away from our house. At
that time, going to one place from another was
so difficult and | had a hard time of it. Then,

| changed my school and enrolled in Deneme
Primary School in Aksaray. Afterwards,

| continued my education in Pertevniyal High
School. Upon finishing high-school, | studied
in Chemistry Faculty of Galatasaray University
until 3rd grade. Yet, my love for football took
precedence over my academic education and
since the transportation to the places of away
games was rare, | did not go on studying,
unfortunately.

Canyou talk about how you met with
football?

As you may know, we used to play football
in empty fields years ago since there were
no pitches just like today. | and my younger
brother had an empty field in our garden
and we used to play football matches there.
This is my story of how | met with football.

| used to play wearing my grandmother's
heels. These shoes were low-heeled and

| thought as if they had been crampons.
There were many fields where we could play
football. There was a place called sandy and
| improved my playing there. It was a pitch
with 30-meter-width and 10-meter-length
between two buildings. We were playing
football three by three. Other kids from other
neighborhoods used to come and we used
to hold tournaments there. It was impossible
to play in big fields because there were big
brothers who did not let us.

How did you come to istanbulspor?

It was a sheer coincidence. You may
remember ibrahim Toker, former
istanbulspor player. | was going to be
transferred to somewhere else out of
istanbul. | wanted them to pay my five-year-
school expenditures as the price of the
transfer but ibrahim Toker wanted me to be
in front of their eyes and stay in istanbul,
which was very good news for me. | did not
go out of istanbul.
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Bu benim icin tabii ki hayirli bir haberdi.
Ben de istanbul disina glkmadim.

1968 yilinda ibrahim Toker istanbulspor'un
secmelerine beni gotirmusti. Geg
kalmistik ve ben oyuna giremedim. Aradan
15-20 dakika gegince oyuna aldilar. Fakat
iki Gi¢ defa top geldi. Baktim disaridan beni
cagirdilar ben de gitmedim. Kizdim bu
duruma. Megerse yeterli gérmdsler, ondan
dolayi ¢gaginyorlarmis. Sonradan ¢ikinca
dgrendim. istanbulsporda futbola bagladim
ve bes sene oynadim. Sonrasinda da
Fenerbahge'’ye transfer oldum.

istanbulspor'dan Fenerbahge'ye
transfer oldunuz. Busiiregte
oynadiginiz futbol herkesi mest etti.
Fenerbahcge'deki futbhol kariyerinizden
bahseder misiniz?

Milli takima segildigim zaman 1970
yilinda 21 yasindaydim. O dénemler
istanbulspor’da oynuyordum. Oyle pek
kolay degildi o ddnemde geng futbolcularin
milli takimda oynamasi. Ustelik
istanbulspor’da oynuyorsaniz. Genelde
oyuncular Besiktas, Fenerbahge ve
Galatasaray’dan alinirdi. Benim haricimde
bir de Cemil Turan’i 6rnek verebilirim.
inénii stadinda istanbulspor-Trabzonspor
mag! oynadik. Takimda santrafor yoktu.
Santrafor oynadim ve 2 gol attim. Senol
Gunes'in ilk Trabzonspor formasiyla
oynadigi magti. Bu magta gosterdigim
performans ¢ok begenilmisti. 1973 yilinda
Fenerbahge’ye transfer oldum. 10 yillik
bir Fenerbahge maceram var. Bu dénem
zarfinda dort defa lig sampiyonu olduk

ve sayisiz kupa kazandik. Bu arada
sakatlik ddnemim oldu, ¢apraz baglarim
kopmustu. 1977°den 1981 yilinda kadar
slirdl sakathigim. Almanya’da ameliyatimi
oldum. Alman Milli Takim doktoru beni
ameliyat etmisti. Hatta kendisi soyle bir
sey soylemisti, "Bu ameliyati yapiyorum
ama futbol oynamani garanti edemem".
Daha sonra tekrar yesil sahalara geri
doéndim, kendisi de bu durumdan oldukga
mutluydu. 1982-1983 sezonunda jlibilemi
yaparak Fenerbahge’de lig ve kupa
sampiyonluguyla futbolu biraktim.

Unutamadiginiz bir aniniz var mi?
ilk A Milli Takim magimi unutamadim. Bati
Almanya ile 1-1 berabere kaldi§imiz magti.

n istanbulsporlulardernegi
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Oyle bir rakiple oynuyorsunuz ki diinya
futbolunda ilk 10’a girecek kisiler bunlar.
Franz Beckenbauer, Gerd Miiller,
Jurgen Grabowski, Sepp Maier, Jupp
Heynckes, Herbert Wimmer gibi nice
isimle karsi karslya oynamak muithisti.
Koéln'de oynamistik. Triblnlerde birgok
Turk vardi. Sol bek oynuyordum ve
kimseyi gecirmiyordum. Surekli oyuncu
degistiriyorlardi o bélgede. Yani basarili
bir mag ¢ikardigimi séyleyebilirim.
Goztepe kalecisi rahmetli Ali Artuner
"isimi kolaylastirdin" demisti.

In 1968, ibrahim Toker brought me to
istanbulspor trials. We were late and | could
not play. After 15-20 minutes, they included
me in the game. But the ball came for two
or three times. They called me back, but

| did not leave. | was mad at the situation.
Yet, it turned out that they regarded me as
adequate and called me to play in the team.
| learnt it after some time. | began footballing
in Istanbulspor and played for 5 years. And
then | was transferred to Fenerbahge.

You were transferred from istanbulspor
to Fenerbahce. The game you played

at that time fascinated everyone.
Canyou talk about your football career
inFenerbahge?

In 1970, when | was chosen for national
team, | was 21. | was playing in istanbulspor.
It was not a piece of cake for young players
to be in national team at that time. And | was
playing in istanbulspor in addition to being

a young one. Players were generally taken

from Besiktas, Fenerbahge and Galatasaray.

o istanbulsporlular |’-‘]| istanbulsporlulardernegi

And | can also mention Cemil Turan

apart from me. We were in istanbulspor-
Trabzonspor match in inénii Stadium. There
was no centre forward in the team. | played
as the centre forward and kicked 2 goals.
This was the first match where Senol Gilines
played for Trabzonspor. My performance
during this match was appreciated so much.
| was transferred to Fenerbahge in 1973,
which would last for 10 years. We became
champion four times and won several cups
during this period. By the way, | got injured,
my cross-links were ruptured. This lasted for
4 years from 1977 to 1981. | had an operation
in Germany. Doctor of German National
Team operated on me and told something
like that: 'I'm performing this operation but

| don't promise you can play football again.'
Then, | began riding again, which had made
him really happy. In 1982-1983, | bowed

out and quit football after league and cup
championship of Fenerbahce.

Do you have any memory that you
cannot forget?

I've never forgotten about my first National
Team match. We had drawn with West
Germany (1-1). We were playing against
such a rival that had top ten players across
the world. It was fantastic to play with

Franz Beckenbauer, Gerd Miiller, Jirgen
Grabowksi, Sepp Maier, Jupp Heynckes

and Herbert Wimmer. We had played in
Cologne. There were many Turks in the
tribunes. | was the left back and did not let
anyone. They were constantly changing
players in that zone. | mean | had achieved a
successful match. The deceased Ali Artuner,
goalkeeper of Goztepe, said that 'you made it
easier for me'.
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GEZi / TRAVEL

AVRUPANIN KULTUR MERKEZI:

BERLIN

CULTURE GENTER OF EUROPE: BERLIN

Avrupa'min kiltiir merkezi olarak bilinen Berlin, miizeleri,
genis caddeleri, tarihi yapilariyla ziyaretgilerini biyuldyor.
Dinya Savaslan'nda aldigi agir darbelerle de anilan Berlin,
gecmisini de en iyi sekilde yansitiyor. Sehrin agaglarla kapli
siliieti, temiz havasi ve genig parklar da ziyaretgileri ceken
Gzelliklerinden. Berlin'e gittiginizde gérmeden dénmemeniz
gereken noktalan sizin icin derledik.

o

Famous for being the culture center of Europe, Berlin fascinates its
visitors with unique museums, avenues and historical buildings.
As many people know, Berlin is also remembered with the hard
hits taken in two World Wars and thus reflects the memories of the
past on the structures in the city. The wooded silhoutte, fresh air
and large parks of the city attract visitors from all over the world.
S0, we noted down the lions of Berlin for you to see.

Online Shopping | www.ozdisan.com




Brandenburg Kapisi

Sehrin en 6nemli sembollerinden
biri olan Brandenburg Kapisi,
Prusya Krali lll. Friedrich Wilhem’in
gosterisli bir kapi yaptirma istegi
lizerine 1788-1791 yillan arasinda
insa edildi. Neoklasik mimarinin

en glizel 6rneklerinden biri olarak
gOsterilen kapi, turistlerin ugrak
noktalarinin basinda geliyor.
Atina’daki Akropolis’in gorkemli giris
kapisindan etkilenilerek insa edilen
Brandenburg Kapisrna, 1793 yilinda
dort atin ¢ektigi araba ve arabayi
kullanan zafer tanrigasi Viktoria’nin
heykeli eklendi.

Brandenburg Gate

Being one of the most important
symbols of the city, Brandenburg Gate
was built in 1788-1791 upon the desire
of Prussia King Friedrich Wilhelm the
Three to construct a spectacular gate.
This gate is famous for being one of the
most beautiful samples of neoclassical
architecture and stands out as a
frequent destination for tourists. In
1793, a cart pulled by four horses and
Victoria, the Goddess of Triumph, as
the driver of the cart were added to
Brandenburg Gate, which was built
based on the splendid entrance gate of
Acropolis in Athens.

uary g7

Alman Parlamento Binasi
Berlin geziniz sirasinda gérmeniz
gereken bir bagka yer de Brandenburg
Kapisrnin gok yakininda yer alan
Alman Parlamento Binasi. Ozellikle
cam kubbesiyle dikkat gceken yapinin
tasarimcisi ise 1882 yilinda parlamento
binasi i¢in diizenlenen yarigsmayi
kazanan Mimar Paul Wallot.

AT

Germany's Parliament

Another must-see during your Berlin tour
is Germany's Parliament, Reichstag,
which is very close to Brandenburg Gate.
Catching the attention with its glass dome,
this building was designed by Architect
Paul Wallot, who won the competititon for
parliemantry building in 1882.
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Alexanderplatz

Almanya’nin en blyuk meydani olan
Alexanderplatz, Spree Nehri ve Berlin
Katedrali’nin yakinlarinda bulunuyor.
Berlin halki tarafindan kisaca “Alex”
olarak anilan meydan, turistik bir nokta
olmasinin yaninda yerel halkin da
bulugma noktasi. 1989 yilinda Almanya
tarihinin en buyuk protestosuna ev
sahipligi yapmis olmasiyla da 6nem
kazanan meydan, ismini Rus Cari

I. Alexander’dan almis.

Alexanderplatz, the biggest square of
Germany, is around River Spree and
Berlin's Cathedral (Berliner's Dom). Being
shortly named as "Alex" by Berliners, this
square is a meeting point for city residents
besides being a tourist attraction. Having
gained importance for being home to the
greatest protest in the history of Germany,
this square's name comes from Russia
Tsar Alexander the First.

Berlin Katedrali,
1981 yilinda restore
edilerek bugiinkii halini
almisg oldu.

Berliner Dom took its final
form after the restoration
in 1981.

68 Component | MART / MARCH'23

Berlin Katedrali

Berlin’in gérkemli sembolleri arasinda
yer alan Berlin Katedrali i¢in (¢ kez
yeniden dogdu demek ¢ok yanls
olmayacaktir. 1700°10 yillarda barok
tarzinda insa edilen yapi, 1894'te

IIl. Wilhelm’in yikilarak yeniden yapilmasi
emri Uzerine 1905’te neo-barok tarzda
yeniden insa edildi. 2. Diinya Savasi
sirasinda buyuk hasar alan Berlin
Katedrali, 1981 yilinda restore edilerek
buglnki halini almig oldu.

Berlin's Cathedral

It would not be a mistake to say that Berlin
Cathedral, one of the splendid symbols

of the city, was born three times. The
cathedral was built in 1700s with a baroque
style but it was destructed in 1894 and
rebuilt in 1905 with a neo-baroque style
upon the demand of Wilhelm the Second.
Berlin Cathedral was smashed up during
the Second World War and it was restored
in 1981 taking its final form.
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Miizeler Adasi

Tarihi ve kultirel degerlerine sahip
cikmasiyla bilinen Berlin’in en dikkat ceken
lokasyonlarindan biri de bes miizeden
olusan Muzeler Adasi. Spree Nehri
Uzerinde bulunan kuglk bir ada olan
Mizeler Adasi, farkli mimarlar tarafindan
tasarlanan bes miizeye ev sahipligi
yapiyor. Ada, mimari agidan da muizecilik
alaninda yenilik yaratmis olmasiyla
ziyaretgilerin ilgisini ¢ekiyor.

Museum Island

Being known for preserving its historical and
cultural values, Berlin has another tourist
attraction called Museum Island, which
comprises of five museums. The Museum
Island, a small island on River Spree,
contains five different museums designed
by different architects. In addition to bringing
architectural innovation to museum studies,
the Island attracts attention of many visitors.

Berlin'in uluslararasi dzgiirliik
anth niteligini tagiyan Dogu Yakasi
Galerisi, diinyanin her yerinden
gelen ressamlar tarafindan

yapiinus 105 resmi iceriyor.

East Side Gallery, international freedom
monument, has 105 paintings by the
artists from all over the world.

Dogu Yakasi Galerisi

Berlin’in uluslararasi 6zgurlik aniti
niteligini tasiyan Dogu Yakasi Galerisi,
diinyanin her yerinden gelen ressamlar
tarafindan yapilmis 105 resmi igeriyor.
1989 yilinda Berlin’i dogu ve bati olarak
ikiye bolen Berlin Duvar’i yikildi. Fakat
halk, duvarin sehirlerine yaptiklarini
unutmamak igin bir kismini yikmama
karari aldi. Spree Nehri kiyisinda

1,3 kilometre boyunca ilerleyen duvar
kalintisi artik gegmigle glinimuz arasinda
kdpri gorevi géren bir agik hava galerisi.

East Side Gallery

East Side Gallery, international
freedom monument of Berlin, has
105 paintings by the artists from
all over the world. In 1989, Berlin
Wall, which divides Berlin into
two parts as East Berlin and West
Berlin, was demolished. However,
Berliners decided to preserve
certain parts of the wall in order
not to forget about what this Wall
did to their city. The remnant of the
Wall, extending for 1.3 kms along
River Spree, is now an open-air
gallery, which functions as the
bridge between past and present.
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TEKNOLOJI / TECHNOLOGY

FKNOLOJININ

STATE OF THE ART TECHNOLOGY

LG'DEN ZERO CONNECT TEKNO_LOJiSiNE SAH!P DUNYANIN
ILK KABLOSUZ 97 iINC OLED TV'SI

LG PRESENTS: WORLD'S FIRST WIRELESS 97-INCH OLED TV WITH ZERO CONNECT TECHNOLOGY

LG Electronics, 4K 120HZz'e kadar
gergcek zamanl video ve ses iletimi
yapabilen kablosuz bir ¢6ziim olan
Zero Connect teknolojisine sahip
dinyanin ilk bireysel kullanima
yonelik televizyonu olan 97 in¢ LG
SIGNATURE OLED M'yi (model
M3) piyasaya siriyor. Devrim
niteligindeki yeni M3 modeli, Ustln
goruntl ve ses kalitesinin yani sira
kurulum ve baglanti i¢in benzersiz
bir ¢6zim sunuyor. Teknoloji ve
tasarimin garpici bir basarisi olan
LG'nin yeni kablosuz OLED TV’si
iki kategoride CES 2023 inovasyon
Odiillerinin de sahibi oldu. Harici
cihazlar baglamak igin tim giris
baglanti noktalarinin arkada veya
yanlarda bulundugu geleneksel
TV'lerin aksine, M3 modeli, video
ve ses sinyallerini kablosuz olarak
LG'nin 97 in¢’lik sinematik ekranina
gonderen ayri bir Zero Connect
kutusuyla birlikte geliyor. TV'den
uzaga yerlestirilebilen Zero Connect

kutusu daha temiz, dikkat dagitmayan

bir izleme ortami olusturmaya
yardimci oluyor ve kullanicilara
alanlarini diizenleme konusunda
daha fazla 6zgurlik kazandiriyor.
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LG Electronics releases 97-Inch LG categories of CES Innovation Awards
SIGNATURE OLED M (model M3), which 2023. In contrary to traditional TVs where
is the world's first television for individual all input ports are on the back or on the
use. This TV has Zero Connect technology, sides to connect external devices., M3

a wireless solution transmitting real-time model comes with a discrete Zero Connect
video and sound up to 4K 120Hz. The box, which sends wirelessly the signals of
revolutionary M3 model offers a unique video and sound to the 97-inch cinematik
solution for configuration and connection screen of LG. Zero Connect box, which can
as well as its top-quality image and sound. be placed in far away from the TV itself,
Being an outstanding success example of helps creating an undistracting watching
technology and design, this new wireless environment and gives more freedom to the
OLED TV of LG has been awarded in two users for organizing their space.
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YENI GRONLER / NEW PRODUCTS

MUKEMMEL FOTOGRAFLAR VE VLOG GCEKIMLERI iCiN TASARLANDI
DESIGNED FOR PERFECT PHOTOGRAPHS AND VLOG SHOOTING

Kiresel akill cihaz treticisi HONOR’un sik tasarim ve
etkileyici t¢li kamera dizilimine sahip olan yeni akilli telefon
modeli HONOR 70 satiga gikti. Sony’nin IMX800 sensoriini

ilk kez kullanan HONOR 70, 6zellikle gece ¢ekimlerinde

daha parlak ve daha ayrintili fotograflar icin daha fazla 1sik
yakalayabiliyor. HONOR 70 ayni zamanda Makro Kamera
olarak da kullanilabilen 50MP 122° Ultra Genis kamera ve

2 MP derinlik kamerasiyla kullanicilarin mikkemmel kareler
yakalamalarina olanak saglyor. HONOR 70 Serisi, yapay zeka
ve HONOR'un tescilli goriintileme ¢éziimi HONOR Image
Engine tarafindan desteklenen, tutarl yiiksek ¢ézunirlikld
goruntiler ve ¢ekimler sunan sektor lideri Hesaplamal
Fotografcilik 6zelligi ile geliyor. Telefon ayrica sektérde bir ilk
olan Solo Cut modu 6zelligi sayesinde kullanicilarin ayni anda
iki farkh video kaydedebilmesini sagliyor.

HONOR 70, global smart phone manufacturer HONOR's new
smart phone model with an elegant design and impressive trine
camera array, is on sale now. Using Sony's IMX800 sensor for the
first time, HONOR 70 can especially capture more light for brighter
and more detailed photographs in especially night shootings.
HONOR 70 also enables users to capture perfect frames with
50MP 122-degree Ultra Wide Camera, which can be used as

HONOR 70™

Macro Camera, and 2 MP depth camera. HONOR 70 Series
comes with a sector-leading Calculating Photography feature,
which offers consistent high resolution and shooting and is
supported by Imagine Engine, the certified imaging solution

of artificial intelligence and HONOR. This smart phone also
enables users to record two different videos at one time thanks
to Solo Cut mode feature, a first in the sector.

EYESAFE ILE GOZ KORUMA TEKNOLOJiSi DYNABOOK'TA HAYATA GECTi
EYE PROTECTION TECHNOLOGY IS BROUGHT TO LIFE IN DYNABOOK WITH EYESAFE

Profesyonellere yonelik dizlstu
bilgisayar (reticisi Dynabook,
cihazlarini yogun kullanimi 6n planda
tutarak optimize etmeye devam ediyor.
Bu dogrultuda Dynabook, diziisti
bilgisayarlarinda EyeSafe teknolojisini
Portégé X40L modelinde kullanmaya
basladi. Cihaz, EyeSafe teknoloijisi
sayesinde renk dogrulugunu korurken
tehlikeli yliksek enerijili mavi 15131
filtreliyor. IPS EyeSafe sertifikal ekran,
ozel filmler veya filtreler kullanilmasina
gerek kalmadan mavi isik filtrelemesini
otomatik olarak gergeklestiriyor.
EyeSafe sertifikali ekranlarin, gozleri
mavi 1siga karsi fazla hassas olan
genglere yonelik diztsti bilgisayar
modelleri dahil olmak lizere diger
modellerde de kullaniimasi planlaniyor.

Dynabook, notebook
manufacturer for professionals,
keeps optimizing its devices with

a focus on peak use. Accordingly,

Dynabook has begun using
EyeSafe technology in Portege
X40L model. This device filters
dangerous high-energy blue light
while preserving color accuracy
thanks to EyeSafe techology.
IPS EyeSafe certified screen
automatically filters the blue light
without needing special films or
filters. EyeSafe certified screens
are planned to be used in other
models including notebook
computers for the young people
whose eyes are sensitive to

blue light.
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YENi GRUNLER / NEW PRODUCTS

4K GORUNTU, YAPAY ZEKA VE SONSUZ ENERJI: EUFYCAM 3 S330
4K DISPLAY, ARTIFICIAL INTELLIGENCE AND ENDLESS ENERGY: EUFYCAM 3 S330

Piyasaya sunulan farkli 6zelliklere sahip her biitgeye hitap eden
alternatiflere sahip eufy Security, simdi de son teknolojiyle
donatilmis yeni bir glivenlik kamerasini Turkiye’de kullanicilariyla
bulusturuyor. iki yonlii sesi, sesli asistan uyumlulugu, her hava
kosuluna dayanikli tasarimi, hizli kurulumu ve kompakt yapisi
sayesinde beklentileri kargilamaya hazirlanan eufyCam 3 S330,
yeni 6zellikleri sayesinde de dikkatleri Gizerine gekiyor. 4K

ultra HD goranti kalitesi, BionicMind™ yapay zeka yiiz tanima
teknolojisi ve glinde 2 saatlik dogrudan giines 1s1giyla neredeyse
sonsuz bir enerjiye sahip olabilen guivenlik kamerasi, Turkiye'de
satisa gikartildi. 2'li kamera seti sayesinde gece gilindiiz giivenlik

. N

saglayan eufyCam 3 S330; starlight 1s1ga duyarl sistemi, spot
lambasi ve renkli gece gorlisii sayesinde izinsiz yapilan girigleri
4K ultra HD gorunti kalitesinde tespit edebiliyor.

Having budget-friendly alternatives and different features, eufy Security
gathers a new, state of art security camera and Turkish users together.
Being ready for meeting the expectations thanks to its bi-directional
sound, voice assistant compatibility, weather-resistance, quick
installation and compact structure, eufyCam 3 S330 attracts much
attention. Having 4K ultra HD image quality, BionicMindtm artificial

S

intelligence face recognition technology and a nearly endless energy
with a daily 2-hour direct sunlight, this security camera has recently
been released into Turkish market. Providing security for day and night
with its dual camera set, eufyCam 3 S330 can detect unauthorized
entries in 4K Ultra HD image quality thanks to its Starlight light-
sensitive system, spotlight and colorful night-sight.

SAMSUNG'DAN SMARTTHINGS STATION
SAMSUNG PRESENTS: SMARTTHINGS STATION

Teknoloji devi Samsung, CES 2023
kapsaminda tamamen kullanici odakli
gelistirdigi yeni akilli ev kumandasi ve
hizli sarj cihazi SmartThings Station’i
tanitti. SmartThings Station, akilli ev
ekosistemi ve cihazlar ydnetmeyi ¢ok
daha kolay hale getirirken, kullanicilara
takip hizmeti, kablosuz sarj cihaz gibi
bircok 6zelligi de ayni anda sunuyor.
Samsung’un yeni SmartThings

Station cihazi, kolay kurulumuyla 6ne
cikarken, kullanicilar cihazi ¢alistinir
galistirmaz, kurulum igin SmartThings
uygulamasi ylklenmis olan Galaxy akilli
telefonlarina yonlendirmeler iletiliyor.
Bdylece cihazlar arasinda kolayca
baglanti kurulabiliyor. Kullanicilar ayrica
akilli telefonlarinin kameralariyla QR
kod okutarak cihazlari ekosisteme
ekleyebiliyor. SmartThings Station

akill ev kumandasi, termostat, isik, glic

cikiglari gibi birden fazla cihazin akill ev

sunucusuna baglanarak, uyum iginde
calisabilmesini sagliyor. SmartThings
Station, SmartThings mobil uygulamasi
Uzerinden daha 6nce yapilan ayarlarin
tek yerden otomasyonunu sagliyor.

Tech Giant Samsung has introduced
SmartThings Station, a new smart house
joy stick and quick charge developed
within CES 2023 with a complete
emphasis on user. While SmartThings
Station facilitates managing smart house
ecosystem and devices, it offers many
features such as tracking service for
users and wireless charger. This new
SmartThings Station device outstands
with its easy configuration and as soon as
the users switch on the device, guidance
is sent to their Galaxy smart phones on

which SmartThings application is installed.
And thus an easy connection between
the devices can be made. The users

can also add the devices to ecosystem
by scanning QR code with their smart
phones' cameras. SmartThings Station
can connect to smart house servers of
more than one device such as smart
house joy stick, thermostat, light, power
outputs and make them work in harmony.
SmartThings Station enables automation
of previous settings at one point through
mobile application.
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NNO2-220

MXTEND™ cip antenleri, LTE

(698 — 960MHz ve 1710 — 2690MHz) gibi
dunya capinda kapsama alani saglar, mobil
uygulamalarda multi bant performans
saglamak icin 6zel olarak tasarlanmistir.
Diger uygulamalarin yani sira, tim mobil
iletisim standartlarinda calisabilen Akilli
Sayaclar ve Sharkfin cihazlari tasarlamak
icin kullanihr.

The ALL mMXTEND™ chip antenna component
has been specifically designed for providing
multiband performance in mobile applications,
such as LTE (698 - 960MHz and 1710 —2690MHZz)
that enables worldwide coverage. Among other
applications, it is used for designing Smart Meters
and Sharkfin devices able to operate in full mobile
communication standards.

ignion™

Ozellikler / Properties

- Calisma Sicaklikligi -40 °C to +105 °C

Operating Temp. Range -40 °C to +105 °C

- Ultra kompakt 24.0 x12.0 x 2.0 mm

Ultra compact 24.0 x12.0 x 2.0 mm

- Calisma frekansi 698 — 8000 MHz

Frequency Range 698 — 8000 MHz

- GSM, UMTS, LTE (698 —960MHz and 1710 — 2690MHz)

GSM, UMTS, LTE (698 — 960MHz and 1710 — 2690MHz)

- Multi bant performans saglar

Through multiband performance (worldwide standard compatible)

- Omnidirectional (cok yonlu)

Omnidirectional

Uygulama alanlari / Application

- Akilli Sayac / Smart Meters

- Arac Takip / Vehicle Tracking System
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Elektronik

Urunler
Electronic Products

« Réle Serisi: Standart/Yiiksek Glic/Kompakt/Ultra ince Tip
Relay Series: Standard/High Power/Compact/Ultrathin Type

« Role Soket Serisi: Koruyucu/Genel/Ayrilabilir Yapi/Basma Tip Soket
Relay Socket Series: Protective/General/Separable Structure/PUSH-IN Socket

« Réle Modiilii Serisi: Standart/ince/Kiigtik Minyatiir Modiil
Relay Module Series: Standard/Thin/Subminiature Module

« Cok Cekirdekli Kablo Demeti Uriinleri: Mitsubishi/SIEMENS/KEYENCE PLC Ozel Kablo Demeti
Multi Core Wire Harness Products: Mitsubishi/SIEMENS/KEYENCE PLC Special Harness
« Endustriyel Anahtar: / Industrial Switch:
Yonetilmeyen Anahtar--100 Milyon Megabit ve Gigabit / Unmanaged Switch--100M Megabits&Gigabits
Poe Serisi--Gigabitler / Poe Series—-Gigabits
« Dagitilmis G/C Modiilleri: / Distributed /0 Modules:
Yazilim—Ether CAT, PROFI NET& BUS, CC-Link, Modbus / Software—Ether CAT, PROFI NET&BUS, CC-Link, Modbus
Donanim--Baglayici, 10 Modyilleri, Sonlandirma Kapadi / Hardware--Coupler, IO Modules, End Bracket

€ www.ozdisan.com




jusuodwo) 1S1943a NOASYWOLO JA XINOYLNITI ‘N|4LNI13 07 IAeS - £20Z HOYYI / LYYW



