


Genel Bakis

Silisyum ve Yariiletken
Teknolojileri

20 yy. ikinci yarisindan itibaren
hizla gelisen Silisyum (Si) ve Ger-
manyum (Ge) temelli yaniletken tek-
nolojileri, giiniimuzde basta elektronik
malzemeler olmak Uizere bir¢ok alanda
kullanilmaktadir. Bu teknoloji elektrik,
elektronik ve enerji sektorli gibi yeni
endustri tesisleri yaratarak milyar dolar-
lari bulan yatinmlar saglamistir. Tiirkiye
de ilk defa tek kristal silisyum tretimini
gerceklestiren Elektronik Malzemeler
Uretimi ve Uygulama Merkezi (EMUM),
n-tipi ve p-tipi elektronik malzemeler,
glines panelleri, transistorler gibi alan-
larda galismalarina hiz kesmeden de-
vam etmektedir.

Silicon and Semiconductor
Technologies

Silicon (Si) and Germanium (Ge) based
semiconductor technologies, which
have been developing rapidly since the
second half of the 20th century, are now
being used in many areas, especially in
electronic materials. This technology
has created new industrial facilities
such as electricity, electronics and the
energy sector, making investments
worth billions of dollars. Center for Fab-
rication and Application of Electronic
Materials (EMUM) which performed a
single-crystal silicon production for the
first time in Turkey continues unabated
operation in areas such as n-type and
p-type electronic materials, solar pan-
els, transistors, etc.

Nanomalzeme Uretim
Teknolojieri

anomalzemeler, en az bir boyutu

100 nm’den kiguk olan malzemeler
olarak tanimlanmaktadir. Nanomalze-
melerin kesfedilmesiyle birlikte tekno-
lojide ¢ok hizli gelismeler yasanmis ve
potansiyel uygulamalarin (ilag, elektro-
nik, biyomalzeme, enerji ve savunma
vs.) cesitliligi sebebiyle devletler nano-
teknoloji arastirmalari icin milyarlarca
dolar yatirim yapmistir. Bu kapsamda
merkezimiz, asagidan-yukari ve yukari-
dan-asagi Uretim teknolojilerinden, sol-
jel, alev sprey piroliz, kimyasal ¢okert-
me, nano 6guttcd, ince film ve litografi
teknikleri olmak tizere bircok farkli yon-
temle nanomalzemelerin Uretimini ger-
ceklestirmektedir.

Nanomaterial Production
Technologies

Nanomaterials are defined as mate-
rials with at least one size less than
100 nm. With the discovery of nanoma-
terials, there have been very rapid ad-
vances in technology, and many coun-
tries have invested billions of dollars in
nanotechnology research due to the di-
versity of potential applications (medi-
cine, electronics, biomaterials, energy
and military industry, etc.). In this con-
text, EMUM performs the production of
nanomaterials with different methods
using bottom-up and top-down man-
ufacturing technologies such as sol-gel,
flame spray pyrolysis, chemical precip-
itation, nano grinding, thin film and li-
thography techniques.

Overview

Yiizey islem
Teknolojieri

Cam, seramik, metal ve plastik mal-
zemelerin ytzey oOzelliklerinin iyi-
lestirilmesi ve yeni Ozelliklerin (optik,
elektronik, kimyasal ve mekanik gibi)
saglanmasi amaciyla yiizey islem siirec-
leri uygulanir. En yaygin olarak kullani-
lan yontemler sol-jel daldirma kaplama,
sprey kaplama, akis kaplama, dondiir-
me kaplama, laminer kaplama. Ek ola-
rak, ince film kaplamalan olusturmak
icin fiziksel buhar biriktirme ve kimyasal
buhar biriktirme kullanilabilir. Baz1 y-
zey isleme islemleri, yari iletken malze-
melerin mikro elektronik icin entegre
devrelere donlsturtlmesi icin uyarlan-
mistir.

Surface Processing
Technologies

Surface treatment processes are ap-
plied with the aim of improving the
surface properties of glass, ceramic,
metal and plastic materials and pro-
viding new properties (such as optical,
electronic, chemical and mechanical).
The most commonly used methods are
sol-gel dip coating, spray coating, flow
coating, spin coating, laminar coating.
In addition, physical vapor deposition
and chemical vapor deposition can be
used to form thin film coatings. Some
surface treatment processes are adapt-
ed to convert semiconductor materials
into integrated circuits for micro-elec-
tronics.



Genel Bakis

Sensor
Teknolojileri

ensorler, kigllen boyutlarda akil-

lanan cihazlar sayesinde sanayinin
farkli alanlarinda tretimde kullanilacak
olan makinelere veri tedarigi saglayacak
bir nevi duyu organlaridir. Hem makine
hem de dretim sireci hakkinda verileri
temin etmesi nedeniyle sensorler, En-
distri 4.0'n anahtari konumunda ol-
malarinin yan isira gelecegin teknoloji-
leri icin vazgecilmez unsurlarin basinda
gelmektedir. EMUM olarak sahip oldu-
gumuz imkanlar ile sensoér teknolojileri
konusunda laboratuvarlarimizda calis-
malarimiz gerceklestirilmektedir.

Sensor
Technologies

Sensors are a kind of sensory organs
that provide data to machines that
will be used in production in different
areas of the industry by means of devic-
es that rationally shrink. Due to the fact
that they provide data on both the ma-
chine and the production process, the
sensors are one of the indispensable
elements of the future technologies for
being the key to Industry 4.0. As EMUM,
we work about sensor technologies in
our laboratories with the facilities that
we have.

Nanobilim ve
Nanomiihendislik

Richard Feynman’in “Asagida daha
cok yer var” sozlyle baslayan nano-
teknoloji calismalari o giinden bugiine
bliylk asama kaydetmistir. Nanobo-
yutta maddenin makroboyuttakilere
kiyasla gosterdigi Ustiin davranislar na-
noteknolojiye olanilginin artmasini sag-
lamistir. Nanoboyuttaki malzemeler
elektronik, tip, kozmetik, tekstil gibi bir-
¢ok alanda uygulama alani bulmustur.
Bu sebeple multidisipliner alanlarin bir
araya gelerek aldigi nanobilim egitimi
biiyiik éSnem kazanmustir. Universitemiz
blinyesinde egitim veren “"Nanobilim ve
Nanomiihendislik” anabilim dali 6gren-
cilerinin bilimsel ¢alismalarina merkezi-
miz ev sahipligi yapmaktadir.

Nanoscience and
Nanoengineering

Nanotechnology studies, which be-
gan with Richard Feynman’s “There
is a plenty room at the bottom”"words,
have made great progress since then.
The superior behavior of the substance
in nanosize compared to macrosize has
led to an increase in interest in nano-
technology. The materials in nanoscale
have found application in many fields
such as electronics, medicine, cosmetics
and textiles. For this reason, the multi-
disciplinary field of nanoscience educa-
tion has gained great importance. Our
center hosts the scientific studies of the
“Nanoscience and Nanoengineering”
deparment students who have been
educated in our university.

Overview

Karakterizasyon

ve Analiz

Nano malzemelerin; XPS yontemi ile
elementel ve kimyasal hal bilgisi,
Nano indentasyon cihazi ile mekanik
ozellikleri, XRD yontemi ile kafes yapisi
ve faz durumu, VSM cihazi ile manyetik
ozellikleri, Optik Spektroskopi yontemi
ile eksitasyon, emisyon spektrumlar ve
tane boyutu, DTA-TG cihazi ile erime,
camsi gegis sicakhgi, stiblimlesme sicak-
liklan, katle kaybi/kazanci, faz degisimi
ve oksitlenme gibi 6zellikleri ve SEM
cihaziyla da yiiksek ¢oziinlrlige sahip
topografik gorintusu incelenerek, ya-
pisal ve kimyasal 6zellikleri belirlenebil-
mektedir.

Characterization
and Analysis

he structural and chemical proper-

ties of nano materials can be deter-
mined; by being analyzed, the elemen-
tal and chemical state information by
XPS method, the mechanical properties
by Nano Indentation device, the lattice
structure and phase state by XRD meth-
od, the magnetic properties by VSM
device, the excitation, emission spectra
and particle size by Optical Spectrosco-
py method, the melting, glass transition
temperature, sublimation tempera-
tures, mass loss/gain, phase change and
oxidation properties by DTA-TG device
and also high resolution topographic
image by SEM.
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Laboratuvarlar & Cihazlar

Laboratories & Equipments

1. Kristal Biiyiitme Laboratuvari
- Tek Kristal Bliylitme Sistemi

2. Yariiletken Althk Hazirlama Laboratuvan
- Si ingot Dilimleme Cihazi

- Si Wafer Perdahlama/Parlatma Cihaz

- Si Wafer Kesme Cihazi

3. ince Film Laboratuvari

- Darbeli Lazer Biriktirme (PLD)

- RF Gui¢ Kaynakli Magnetron Sactirma Sistemi
- DC Gli¢ Kaynakl Magnetron Sactirma Sistemi
- Kimyasal Buhar Biriktirme (CVD)

- Atmosfer Kontrolli Kabin

- Elektron Isin Litografisi

- X-Isini Fotoelektron Spektroskopisi (XPS)

4. Prototip Gelistirme Laboratuvari
- Sicak izostatik Presleme (HIP)

- Soguk izostatik Presleme (CIP)
-Torna

- Matkap

- Serit Testere

- Freze

- Taslama

5. Elektronik Malzemeler Uretim Laboratuvari

- Alev Sprey Piroliz Sistemi (FSP)
- Kul Firinlar

- Tup Firinlar

- Ettvler

- Spin Kaplama

- Bilyeli Ogitiict

- igne Alev Test Cihazi

- Manyetik Isitici ve Karistiricilar
- Hassas Terazi

- Ultrasonik Banyo

- pH Metre

6. X-Isinlari Laboratuvari
- X-Isini Difraktometresi (XRD)

1. Crystal Growth Laboratory
- Single Crystal Growth Equipment

2, Semiconductor Wafer Preparation Laboratory
- Si Ingot Silicing Machine

- Si Wafer Lapping / Polishing Machine

- Si Wafer Cutting Machine

3.Thin Film Laboratory

- Pulsed Laser Deposition (PLD)

- Magnetron Sputter System with RF Power Supply
- Magnetron Sputter System with DC Power Supply
- Chemical Vapor Deposition (CVD)

- Glove Box

- Electron Beam Lithography

- X-Ray Photoelectron Spectroscopy (XPS)

4. Prototype Development Laboratory
- Hot Isostatic Press (HIP)

- Cold Isostatic Press (CIP)

- Lathe Machine

- Drill Press

- Band Saw

- Milling Machine

- Bench Grinder

5. Electronic Materials Production Laboratory
- Flame Spray Pyroysis System (FSP)
- Ash Furnaces

- Tube Furnaces

- Drying Ovens

- Spin Coater

- Planetary Ball Mills

- Flame Needle Test

- Magnetic Stirrer with heating

- Precision Scales

- Ultrasonic Bath

- pH Meter

6. X-Ray Laboratory
- X-Ray Diffractometer (XRD)



Laboratuvarlar & Cihazlar

Laboratories & Equipments

7. Optik Karakterizasyon Laboratuvari
- Zaman ¢oziimlemeli spektrometre

8. ileri Nanoteknoloji Laboratuvari

- Fourier Donistimli Kizilotesi Spektroskopisi (FTIR)

- Nanopartikil boyutu ve Zeta Potansiyeli
Ol¢iim Cihazi

- UV-Vis Spektrofotometre (Kati numuneler)

- Termogravimetrik ve Diferansiyel
Termal Analiz (DTA -TG)

- Atomik Kuvvet Mikroskobu (AFM)

- Nanoindentasyon Sistemi

- Taramali Elektron Mikroskobu (SEM)

9. Kimyasal islemler Laboratuvari
- UV-Vis Spektrofotometre (Sivi numuneler)
- Santrifuj (Sogutmali/Sogutmasiz)
- Kumlama Sistemi

- Manyetik Isitici ve Karistiric

- pH Metre

- Redresor

- Su Antma Cihazi

- Glines Simulatori

- Hassas Terazi

- Mekanik Karistirici

- Elektro-Egirme

10. Kimyasal Analiz Laboratuvan

- Induiktif Eslesmis Plazma / Optik Emisyon
Spektrometresi (ICP-OES)

- Flakilator

- Orbital Calkalayici

11. Elektrik - Elektronik Ol¢iim ve Devre
Laboratuvari

- Titresimli Numune Manyetometresi (VSM)
- Hall-Etkisi Olciim Cihazi

-1-V Olciim Cihazi

- Sinyal Jeneratori

- Ozdirenc Olciim Standi

- Kalinlik Olciim Cihazi

- Mikrodalga Ag Coziimleyici

7. Optik Characterization Laboratory
- Time Resolved Spectrometry

8. Advanced Nanotechnology Laboratory

- Fourier Transform Infrared Spectroscopy (FTIR)
- Nanoparticle size and Zeta Potential
Measurement Device

- UV-Vis Spectrophotometer (solid specimens)

- Thermogravimetric Differential

Thermal Analysis (DTA - TG)

- Atomic Force Microscopy (AFM)

- Nanoindentation System

- Scanning Electron Microscopy (SEM)

9.Chemical Processes Laboratory

- UV-Vis Spectrophotometer (liquid speciemens)
- Centrifugal (Refrigerated / Uncooled)
- Blasting System

- Magnetic Stirrer with heating

- pH Meter

- Rectifier

- Water Purifier

- Sun Simulator

- Precision Scales

- Mechanical Stirrer

- Elektro-Spinning

10. Chemical Analysis Laboratory

- Inductively Coupled Plasma Optical Emission
Spectrometry (ICP-OES)

- Flocculator

- Orbital Shaker

11. Electrical - Electronic Measurement and Circuit
Laboratory

- Vibrating Sample Magnetometer (VSM)

- Hall-Effect Measurement System

- -V Measuring Device

- Signal Generator

- Resistivity Stand

- Thickness Measurement Device

- Microwave Network Analyzer
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Kristal Bilyutme Laboratuvari

Crystal Growth Laboratory

Tek Kristal Buyiitme Sistemi

Marka / Model:
PVATePla / CGS Lab

Ozellikleri:

Sogutma suyu ozellikleri: 4,5 bar, 100 I/dk‘a kadar

Asal gaz: Argon (maks. 100 I/dk)

Kristal tipi: Silikon (tek kristal)

Kristal ¢capi ve uzunlugu: ~ 100 mm % 0,5 mm, maks. 300 mm
Kristal agirligi: Maks. 5 kg

Dopant tipi: n-tipi (fosfor) ve p-tipi (bor)

Pota malzemesi ve hacmi: Kuvars, maks. 5,0 kg

Gli¢ kaynaginin performansi: ~ Maks. 50 kW

Akim: Maks. 1600 A

Maks. 1500 ° C
Maks. 1600 ° C

Calisma banyosu sicakligr:
Calisma isitici sicakhgu:
Amac:

Czochralski islemi, tek kristal yari iletkenleri Gretmek icin kullanilan bir
kristal buyltme ydntemidir. Czochralski islemi ile blyutilen tek kristal
silisyum (mono-Si), cogunlukla tek kristal Czochralski silisyum (Cz-Si) olarak
adlandirlir. Bilgisayarlarda, televizyonlarda, cep telefonlarinda ve her tirlu
elektronik cihazlarda ve yar iletken cihazlarda kullanilan entegre devre
Uretimindeki temel malzemedir. Tek kristal silikon, fotovoltaik endistrisi
tarafindan geleneksel mono-Si giines pillerinin Gretimi icin buyuk
miktarlarda da kullanilir. Yiiksek saflikta, yari iletken sinifli silikon, 1425°C'de
bir kuvars pota icerisinde eritilir. Bor veya fosfor gibi dopant safsizlik
atomlari, erimis silikona, silikonu doplamak icin belirli miktarlarda ilave
edilebilir, boylece farkli elektronik 6zelliklere sahip, p tipi veya ntipi silikon
eldesi gergeklestirilebilir.

Single Crystal Growth System

Brand / Model:
PVA TePla / CGS Lab

Features:

Cooling water specification:
Inert gas:

Crystal type:

Crystal diameter and length:
Crystal weight:

Dopant type:

Crucible material and volume:
Performance of power supply:
Current:

Operating bath temperature:
Operating heater temperature:

Aim:

Up to 4.5 bar, 100 I/min
Argon (max. 100 I/min)
Silicon (single crystal)
~100 mm £ 0.5 mm, max. 300 mm
Max. 5 kg

n-type (phosphour)
p-type (boron)

Quartz, max. 5,0 kg
Max. 50 kW

Max. 1600 A

Max. 1500 °C

Max. 1600 °C

The Czochralski process is a method of crystal growth used to obtain single
crystals of semiconductors. Monocrystalline silicon (mono-Si) grown by
the Czochralski process is often referred to as monocrystalline Czochralski
silicon (Cz-Si). It is the basic material in the production of integrated
circuits used in computers, TVs, mobile phones and all types of electronic
equipment and semiconductor devices. Monocrystalline silicon is also used
in large quantities by the photovoltaic industry for the production of conventional mono-Si solar cells. High-purity, semiconductor-grade
silicon is melted in a crucible at 1425 °C made of quartz. Dopant impurity atoms such as boron or phosphorus can be added to the molten
silicon in precise amounts to dope the silicon, thus changing it into p-type or n-type silicon, with different electronic properties.

Laboratuvarin web sayfasini ziyaret etmek icin QR kodu kullanabilirsiniz.
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Si ingot Dilimleme Makinesi

Yariiletken Altlik Hazirlama Laboratuvari

Semiconductor Wafer Preparation Laboratory

Si Wafer Perdahlama /
Parlatma Makinesi

Si Wafer Kesme Cihazi

Marka / Model:
Maiztech Co. EQ-STX-1202

Ozellikleri:

Hareket Mesafesi (Z): 0,01 -300 mm
Besleme Hizi (2): 0,01 -30 mm/dk
Hareket Mesafesi (Y):  0,01-300 mm
Kesme Genisligi (Y): 0,01-300 mm
Kademeli Donme (R): 0,01 - 360°

Elmas Testere: @0,3mmx 150m

Amag:

Si ingotlarin istenilen parametrelerde dilim-
lenmesi ile Si wafer haline getirilmesinde
kullanilmaktadir.

Si Ingot Slicing Machine

Brand / Model:
Maiztech Co. EQ-STX-1202

Features:

Travel Distance (2): 0.01-300mm
Feeding Speed (2): 0.01 - 30 mm/min
Travel Distance (Y): 0.01-300 mm
Cutting Width (Y): 0.01-300 mm

Stage Rotation (R):
Diamond Saw:

0.01 - 360 degree
?03mmx 150 m

Aim:
It is used to produce Si wafers from Si ingots
by slicing them with desired parameters.

Marka / Model:
Logitech PSMI-1

Ozellikleri:

PM5 Makine

Plaka hizi: 1-70 rpm
Zamanlayicr: 0-10 saat
Plaka 6lcusu: 300 mm (12")
PP5 Tutucu

Numune boyutu: Maks. @ 83mm

Acisal ayar arahigi: +/- 3°
Numune yiikleme: 0-2800 g

Amag:

Dilimlenen silisyumlarin ylzeylerini perdah-
lamak ve parlatmak suretiyle ylizey puriiz-
1GlGgUnG minimize etmek icin kullaniimak-
tadir.

Si Wafer Lapping /
Polishing Machine

Brand / Model:
Logitech PSMI-1

Features:

PM5 Machine

Plate speed: 1-70 rpm
Timer: 0-10 hours
Plate size: 300mm (12")
PP5 Jig

Sample size: Max. @ 83mm

Angular adjust.: +/-3°
Sample loading: 0-2800 g

Aim:
It is used to minimize the surface roughness

by lapping and polishing the surfaces of
sliced Si.

You can use the QR code to visit web page of the laboratory.

Marka / Model:
Logitech APD-11

Ozellikleri:

Maks. kesme derinligi: 55 mm
Maks. kesim uzunlugu: 102 mm
Min. dénme hiz: 100 rpm
Maks. donme hizi: 5000 rpm
Min. besleme hizi: 0,01 mm/sn
Maks. besleme hizi: 2,00 mm/sn
Konumsal dogruluk: 5 mikron

Amag:

Si waferlarin tek bir Gnite ile dairesel ve peri-
ferik kesilmesi icin kullanilmaktadir.

25

Si Wafer Cutting Machine

Brand / Model:
Logitech APD-11

Features:

Max. depth of cut: 55mm

Max. length of cut: 102 mm
Min. rotational speed: 100 rpm
Max. rotational speed: 5000 rpm
Min. feed rate: 0.01 mm/sec
Max. feed rate: 2.00 mm/sec
Positional accuracy: 5 micron

Aim:
It is used for circular and peripheral cutting
of Si wafers with a single unit.
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Ince Film Laboratuvari

Thin Film Laboratory

Darbeli Lazer Biriktirme (PLD)

Marka / Model:
Neocera EX350

Ozellikleri:
Althk Boyutu: 10mm x 10mm ile @ 50,8 mm
Biriktirme Oda Boyutu: @ 457,2 mm
Vakum: 5x 107 Torr standart
UHV Yikseltmeleriile 5 x 10° Torr
Altlik Sicakhgr: 850 °C (maks.)
Coklu Hedef Tutucu: 6x1ingveya3x2ing
Kutle Akis Kontrolleri: Oksijen icin bir MFC standart, opsiyonel ilaveler
Amac:

Darbeli Lazer Biriktirme (PLD) sistemi, coklu hedefleri ve alt tabakalar tutabilen yliksek bir vakum odasina sahip bir 248nm Kripton Flor lazeri
iceren saglam ve ¢ok yonli bir ince film kaplama sistemidir. Lazer, GAM lazer tarafindan uretilir. Béylece PLD sisteminin temel ¢alisma pren-
sipleri soyledir: KrF lazerinden 248 nm dalgaboylu isik 6rnek odasina girer ve hedefi vurur. Hedeften malzeme sactirilir ve bu malzeme altliga
dogru hareket eder. Lazer 1511, 1 ile 20 Hz arasinda, 1,1 J/cm? kadar yiiksek akicilik degerleriyle atim yapar. Ablasyon sirasinda hedef, hedefin
esit sekilde ablasyon yapmasini saglamak icin lazer 15191 altinda ileri geri hareket eder.

PLD cihaz, altlik Gzerinde YBCO super iletken vb. hedef malzemeler ile ayni bilesimli ince filmlerin hassas bir sekilde biriktirilmesi icin kullanilir.

Pulsed Laser Deposition (PLD)

Brand / Model:
Neocera EX350

Features:

Substrate Size: 10mm x 10mm to @ 50.8 mm

Deposition Chamber Size: @ 457.2 mm

Base Vacuum: 5x 107 Torr standard

5x 10 Torr with UHV Upgrades

Substrate Temperature: 850 °C (max.)

Multi-Target Carousel: 6 x 1inchor3x2inch

Mass Flow Controller(s): One MFC for Oxygen is standard, more optional g =y

¥ >
- ~ .
-
Aim:

Pulsed Laser Deposition (PLD) system is a robust and versatile thin film deposition system that incorporates a 248nm Krypton Fluorine laser
with a high vacuum chamber capable of holding multiple targets and substrates. The Laser is manufactured by GAM laser. The basic oper-
ating principles of the PLD system are thus: 248nm wavelength light from the KrF laser enters the chamber and strikes the target. Material is
ablated from the target and this material travels towards the substrate. The laser light is pulsed at a rate between 1 and 20 Hz with fluence val-
ues as high as 1.1J/cm During ablation the target rasters back and forth under the laser light to ensure that the target will be ablated evenly.

The PLD device is used to precisely deposit thin films with the same composition of the target materials which could be YBCO superconduc-
tors etc. on the substrate.

Laboratuvarin web sayfasini ziyaret etmek icin QR kodu kullanabilirsiniz.



RF Gili¢ Kaynakh Magnetron
Sactirma Sistemi

DC Gii¢ Kaynakli Magnetron
Sactirma Sistemi

ince Film Laboratuvari

Thin Film Laboratory

Kimyasal Buhar Biriktirme
(CVD)

Marka / Model:
Nanovak NVTH-350

Ozellikleri:

Biriktirme Kazani :
Vakum Seviyesi:
Numune Boyutu:
Numune Isitma:
Numune Dondiirme:
Akis Kontrolclisu:
Katod:

Gug¢ Kaynagi:

Kalinlik Olciim Birimi:

Amac:

33x33x37,5cm
107 Torr

@ 4in¢ (maks.)
Oda. sic.- 300 °C
Evet

Ar icin bir adet

Bir adet, @ 2 in¢
RF gii¢ kaynagi,
13,56 MHz, 300W
1-4QCMile 0,1A/s

Marka / Model:

Torr International CRC-600

Ozellikleri:

Biriktirme Kazani :
Vakum Seviyesi:
Numune Boyutu:
Akis Kontrolcisu:
Katod:

Gli¢ Kaynagr:

Kalinlik Ol¢tiim Birimi:

Amac:

20x24ing

107 Torr

@ 4 in¢ (maks.)

Ar icin bir adet

Bir adet, @ 2 in¢
DC

1-4QCMile 0,1A/s

RF gii¢ kaynakli magnetron sactirma sistemi
metaller, yariiletkenler, dielektrikler, trans-
paran oksit iletkenler vb., farkli tiirdeki ince
filmleri, ITO kapli PET veya cam, silikon vb.,
cesitli althklar Gizerinde tiretmek icin kullanil-
maktadir.

Magnetron Sputter System
with RF Power Supply

DC gti¢ kaynakli magnetron sagtirma sistemi
metal tlirdeki ince filmleri, ITO kapli PET, ITO
kapli CAM, cam, kuartz, silikon vb.,, cesitli alt-
liklar Gzerinde Giretmek icin kullaniimaktadir.

Magnetron Sputter System
with DC Power Supply

Brand / Model:
Nanovak NVTH-350

Features:

Deposition Chamber:
Vacuum Level:
Sample Size:

Sample Heating:
Sample Rotation:
Mass Flow Controller:
Chathode:

Power Supply:

Thick. Meas. Unit:

Aim:

33x33x37.5cm
107 Torr

@ 4 inch (max.)

RT to 300 °C

Yes

One for Ar

One unit, @ 2 inch
RF, 13,56 MHz, 300W
0,1A/s with 1-4 QCM

Brand / Model:

Torr International CRC-600

Features:

Deposition Chamber:
Vacuum Level:
Sample Size:

Mass Flow Controller:
Chathode:

Power Supply:

Thick. Meas. Unit:

Aim:

20 x 24 inch

107 Torr

@ 4 inch (max.)

One for Ar

One unit, @ 2 inch
DC

0,1A/s with 1-4 QCM

Magnetron sputtering system with RF pow-
er supply is used to produce different types
of thin film layers, such as metals, semicon-
ductors, dielektrics, transparent oxide con-
ductors and etc., on various substrate, such
as ITO coated PET or glass, silicon and etc.

Magnetron sputtering system with DC pow-
er supply is used to produce thin film lay-
er of different metals on various substrate,
such as ITO coated PET, ITO coated Glass,
glass, quartz, silicon and etc.

You can use the QR code to visit web page of the laboratory.

Marka / Model:
FirstNano EasyTube 101

Ozellikleri:

Yizey alani: 25 mm x 50 mm

Firin: 1200 ° C'ye kadar sicakliklar
icin 3 bolgeli rezistans firin

Kontrol: CVDWinPrC ™ proses kontrol

Gaz Hatlari: ~ MFC kontrolli

Amac:

Kimyasal buhar biriktirme (CVD), farkl tiir-
deki baslangi¢c malzemelerinden yiksek ka-
liteli kati malzemeler Gretmek icin kullanilan
bir biriktirme yéntemidir. islem, yari iletken
endustrisinde ince filmler tiretmek icin kul-
lanilmaktadir.

Chemical Vapor Deposition
(CVD)

Brand / Model:
FirstNano EasyTube 101

Features:

Substrate area: 25 mm x 50 mm

Furnace: 3-zone resistance furnace
for temp. up to 1200 °C

Control: CVDWinPrC™ software

Gas Lines: MFC controlled

Aim:

Chemical vapor deposition (CVD) is a depo-
sition method used to produce high quality,
high-performance, solid materials, typically
under vacuum. The process is often used in
the semiconductor industry to produce thin
films.
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Ince Film Laboratuvari

Thin Film Laboratory

Atmosfer Kontrollii Kabin

Elektron Isin Litografisi

Marka / Model:
MBraun MB200B

Ozellikleri:
Boyutlar: 3200 x 780 x 920 mm (Gx D xY)
Eldiven Sayisi: 5 eldiven

Dis oda boyutu (buytk):
Ulasilabilir saflik seviyesi:

390 x 600 mm (cap x uzunluk)
H,0<1ppm,O,<1ppm
Cihazlar

Spin kaplama

Termal buharlastirma

Amag:

Glove Box, koruyucu ve kontrolli atmosfer altinda yapilmasi gerek-
en islemler icin gelistirilmis, belli boyutlardaki sizdirmaz bir kaptir.
Uzerine yerlestiriimis eldivenler sayesinde kullanicinin kap icerisine
mudahale edip isleri yapabilecegi sekilde tasarlanmistir.

Glove Box

Marka / Model:
Raith Pioneer

Ozellikleri:
Filaman tipi:
Numune seyahat araligi:
Isin boyutu (¢6zunrliik):
Minimum 6zellik boyutu:

Tungsten, LaB,

50 x50 x 25 mm
<25nm (< 1.6 nm)
<20 nm

<50 (60) nm (m + 20)
<50 (60) nm (m + 20)
<% 0.5/ 1 saat

2,5 MHz

isleme alant:

Kaplama dogrulugu (hizalama):
Isin akimi kaymasi:

Yazma hizi:

Amac:

Elektron Isini Litografi (EBL), kullanicilarin nano boyutta ylksek ¢o-
zlinurlikte desenler yazmalarini saglar. Odaklanmis elektron isinlari,
bir CAD dosyasinda tanimlanan bir desene gore elektron duyarli bir
polimer ile kaplanmis bir numune Uzerinde tarama yapar. Numune
daha sonra, polimer icinde tanimlanan yapilari ortaya ¢ikaran uygun
bir ¢ozlict icinde kimyasal isleme maruz birakilir. Bu sayede nano bo-
yutlu mimariler gelistirilir.

Electron Beam Litography

Brand / Model:
MBraun MB200B

Features:
Size: 3200x780x 920 mm (GxDxY)
Gloves: 5 units

Antechamber size (large): 390 x 600 mm (diameter x length)
Attainable purity level:  H,O0 <1 ppm, O, <1 ppm

Devices

Spin coating

Thermal evaporation

Aim:
Glove Box is a sealed container of a certain size, developed for the

operation under protective and controlled atmosphere. It is designed
in such a way that the user can intervene and do the work with the

gloves placed on it.

Brand / Model:
Raith Pioneer

Features:

Filament type:

Sample travel range:

Beam size (resolution):
Minimum feature size:

Field stitching:

Overlay accuracy (alignment):
Beam current drift:

Writing speed:

Tungsten, LaB,
50x50%x25 mm
<2.5nm (< 1.6 nm)
<20 nm

<50 (60)nm (m+20)
< 50 (60)nm (m+20)
<0.5% /1 hour

2.5 MHz

Aim:

Electron Beam Lithography (EBL) allows users to write patterns with
high resolution, <10 nm in size. Focused electron beams scan accord-
ing to a pattern defined on a CAD file over a sample coated with an
electron-sensitive resist. The sample is then developed in an appro-
priate solvent which reveals the structures defined into the resist. In
this way, nano-sized architectures are developed.

Laboratuvarin web sayfasini ziyaret etmek icin QR kodu kullanabilirsiniz.



ince Film Laboratuvari

Thin Film Laboratory

X-Isin1 Fotoelektron Spektroskopisi (XPS)

Marka / Model:

Thermo Scientific K-Alpha

Ozellikleri:

Analizor: 180° cift odaklama yarim kiire

Dedektor: 128 kanal

Monkromator: AlK_ mikro odakli

Degisken spot buykligu: 5 pum adimda 30-400 pm

Isin kaynagi: Cift kaynak

Elektron isini: Ultra distk enerjili

Veri sistemi: Avantage

iyon tabancasi enerji araligi: 100 eV - 4 keV

Ornek asamasi: 4 eksenli

Numune alani: 60 x 60 mm

Maks. numune kalinligr: 20 mm

Pompa sistemi: Giris ve analiz odalari i¢in 2x 260 1/s
turbomolekuler pompalar

Amac:

X-151n1 Fotoelektron Spektroskopisi (XPS), yliksek bir ylizeye duyarli, kantitatif, kimyasal analiz teknigidir. XPS, X isinlari ile isinlanmis bir mal-
zemenin ylizeyinden cikarilan fotoelektronlarin 6l¢iimidir. Yayilan fotoelektronlarin kinetik enerjisi dogrudan ana atom icindeki baglanma
enerjileriyle iliskili olarak 6l¢ulir; bu, elementin ve kimyasal durumunun &zelligidir. Yalnizca yiizeye yakin Uretilen elektronlar algilama icin ok
fazla enerji kaybetmeden kacabilir; Bu, XPS verilerinin ylzeyin en Ustteki birka¢ nanometresinden toplandigi anlamina gelir.

X-Ray Photoelectron Spectroscopy (XPS)

Brand / Model:

Thermo Scientific K-Alpha

Features:

Analyzer: 180° double focusing hemispherical

Detector: 128-channel

Monochromator: AIK_ micro-focused

Variable spot size: 30-400 pm in 5 ym steps

Beam source: Dual source

Electron beam: Ultra-low energy

Data system: Avantage

lon gun energy range: 100 eV - 4 keV

Sample stage: 4-axis

Sample area: 60 X 60 mm

Max. sample thickness: 20 mm

Pump system: 2 x 260 |/s turbomolecular pumps
for entry and analysis chambers

Aim:

X-ray Photoelectron Spectroscopy (XPS) is a highly surface-sensitive, quantitative, chemical analysis technique. XPS is the measurement of
photoelectrons ejected from the surface of a material which has been irradiated with X-rays. The kinetic energy of the emitted photoelectrons
is measured, which is directly related to their binding energy within the parent atom; this is characteristic of the element and its chemical
state. Only electrons generated near the surface can escape without losing too much energy for detection; this means that XPS data is collect-
ed from the top few nanometers of the surface.

You can use the QR code to visit web page of the laboratory.
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Prototip Gelistirme Laboratuvari

Prototype Development Laboratory

Sicak izostatik Presleme (HIP)

Marka / Model:

AIP HP630

Ozellikleri:

Maksimum Basing: 30.000 PSI

Kabin sogutma: Su sogutmali

Basing Kontrolleri: Otomatik ve manuel

Sicaklik Kontrolleri: Otomatik ve manuel

Isitma Elemant: Karbon-karbon kompozit
Sicak Bolge Calisma Olclileri: 40 mm ¢ap x 80 mm uzunluk
Ortam gazi: Argon

Maksimum Calisma Sicakhgi: 1700 °C vakumda
500 PSI' nin altinda 1800 °C
500 PSI - 30,000 PSl arasinda 2200 ‘C

Amac:

Sicak izostatik presleme yontemi (HIP), malzeme 6zelliklerini gelistirmek veya
toz metalirjisinden net parca tretmek icin ylksek basing ile sicakligin es zam-
anli uygulandigi imalat ve isil islem yontemidir. Basing, genellikle argon veya
benzeri asal gazlar tarafindan uygulanirken sicaklik grafit gibi isitma elemanlari
tarafindan saglanmaktadir. Amag diisiik gdzenekli, yiksek yogunluklu mal-
zemelerin Uretimini gerceklestirmektir.

Hot Isostatic Press (HIP)

Brand / Model:
AlIP HP630
Features:
Maximum Pressure: 30,000 PSI
Vessel cooling: Water cooled
Pressure Controls: Automatic and manual
Temperature Controls: Automatic and manual
Heating Element: Carbon-carbon composite
Working Hot Zone: 40 mm diameter x 80 mm long
Environment: Argon
Maximum Working Temp.: 1700 “C under vacuum

1800 °C below 500 PSI

2200 °C 500 PSI to 30,000 PSI
Aim:

The hot isostatic pressing method (HIP) is a manufacturing and heat treatment method where the temperature is applied simultaneously with
high pressure to improve material properties or to produce net parts from powder metallurgy. The pressure is generally applied by argon or
similar noble gases, while the temperature is provided by heating elements such as graphite. The aim is to produce low-porosity, high-density
materials.

— Laboratuvarin web sayfasini ziyaret etmek icin QR kodu kullanabilirsiniz.



Soguk izostatik Presleme (CIP)

Prototip Gelistirme Laboratuvari

Prototype Development Laboratory

Marka / Model:

AIP CP360
Ozellikleri:
Kabin Olciisi: 80 mmic cap
200 mm i¢ uzunluk
Maksimum Basing: 60.000 PSI

Kullanilan Sivi: Suda ¢6zinir yag

(%5 bor yagi-su karisimi)

Amac:

Soguk izostatik presleme, es yonli bir siviya basing uygulayarak tek
eksenli preslemeye kiyasla karmasik sekiller icin daha yuksek bir sikis-
tirma homojenligi (ylksek kaliteli parcalar) elde etmek icin kullanilir.

Cold Isostatic Press (CIP)

Brand / Model:
AIP CP360

Features:

80 mm inside diameter

200 mm inside length
60,000 PSI

Hydrolubric water soluble oil
(5% boron oil-water mixture)

Vessel Size:

Maximum Pressure:
Used Fluid:

Aim:
Cold isostatic pressing is used to achieve greater uniformity of com-

paction (high-quality parts) for intricate shapes as compared to uni-
axial pressing by apply pressure in a liquid from every direction.

You can use the QR code to visit web page of the laboratory.

Marka / Model:
Archyma IP54

Ozellikleri:

Banko Uzeri cap: 15-500 mm
Parca azami uzunlugu: 1500 mm
Ana motor glici: 7,5 kW

Amac:

Torna, kendi ekseni etrafinda donmekte olan bir is pargasi Gizerinden
dogrusal hareket eden bir kesici kalem yardimiyla talas kaldirma ile
parcaya sekil verme islemi icin kullaniimaktadir.

Lathe Machine

Brand / Model:
Archyma IP54

Features:

Diameter of swing over bed: 15-500 mm
Max. length of work piece: 1500 mm
Main motor power: 7.5 kW

Aim:
The lathe is used for shaping the part by means of a cutting tool with

a linearly moving cutting tool through a workpiece rotating about
its axis.
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Prototip Gelistirme Laboratuvari

Prototype Development Laboratory

Serit Testere

Marka / Model:

Sahin $M32

Ozellikleri:

Orta Tabla Ebadi : 440 x 440 mm

Piston Capi: 90 mm

Devir Adedi: 4 (90, 220, 620, 1120 dv/dk)
Motor Guic: 1 HP Kayis

Delme Kapasitesi: 150 mm derinlik

Sdtun Capt: 126 mm

Amag:

Matkap presi, temel olarak bir standa monte edilen ve cesitli amaclar
ile kullanilmak tizere malzemeye yuvarlak delikler agmak icin kullani-
lan bir aractir.

Marka / Model:

Jetco JBS180T
Ozellikleri:
Kesme kapasitesi 90°: @178 mm
178 x 305 mm
Kesme kapasitesi 45°: @127 mm
120 x 125 mm
Serit testere Ol¢uleri: 19,05x 0,8 x2362 mm
Mengene aci araligr: 0-45

Serit hizlar: 4 kademe, 22 - 34 - 49 - 64 m/dak

Amac:

Serit testere, malzemeyi kesmek icin iki veya daha fazla tekerlek ara-
sinda uzanan kesintisiz bir disli metal bandindan olusan uzun ve kes-
kin bir bicaga sahip bir testeredir. Esas olarak ahsap islerinde, metal
islerinde ve kereste islemlerinde kullanilak ile beraber cesitli malze-
meleri de kesmek icin kullaniimaktadir.

Band Saw

Brand / Model:

Sahin SM32

Features:

Middle Table Size: 440 x 440 mm

Piston Diameter: 90 mm

Number of revolutions: 4(90, 220, 620, 1120 rpm)
Motor Power: 1 HP Belt

Drilling Capacity: 150 mm in depth
Column Diameter: 126 mm

Aim:

Brand / Model:
Jetco JBS180T
Features:
Cutting capacity 90°: @178 mm
178 x 305 mm
Cutting capacity 45 @127 mm
120 x 125 mm
Band saw dimensions: 19.05x 0.8 x 2362 mm
Vise Angle Range: 0-45
Strip speeds: 4 steps, 22 - 34-49 - 64 m/min
Aim:

The drill press which is basically mounted on a stand is mainly used
for opening round holes on materials for using various purposes.

A bandsaw is a saw with a long, sharp blade consisting of a continu-
ous band of gear metal stretched between two or more wheels to cut
material. They are used principally in woodworking, metalworking,
and lumbering, but may cut a variety of materials.

Laboratuvarin web sayfasini ziyaret etmek icin QR kodu kullanabilirsiniz.



Prototip Gelistirme Laboratuvari

Prototype Development Laboratory

Taglama

Marka / Model:

Jetco JBE-3

Ozellikleri:

Tabla ebad: 254 x1.270 mm
Hareket (X/Y/Z): 762 x 406 x 406 mm
is mili hizlar: 80 - 5.440 dv/dk
Kafanin asadi/yukari hareketi: 610 mm

is mili pinol hareketi : 127 mm

Pinol capt: 85.72

is mili hizi: 80 - 5.440 dv/dk

Kafanin donis acisi: Sag/Sol 90° - On/Arka 45°

Amac:

Frezeleme, bir kesiciyi is parcasina ilerleterek malzemeyi uzaklastir-
mak icin déner kesiciler kullanarak isleme islemidir. Ozel parcalarin
hassas toleranslara gore islenmesi icin en yaygin kullanilan islemler-
den biridir. Bircok seklin duiz veya kavisli yiizeyleri, iyi bir sonug ve
hassasiyetle frezeleme yoluyla islenebilir.

Milling Machine

Brand / Model:

Jetco JBE-3

Features:

Table size: 254 x 1.270 mm
Movement (X/Y /Z): 762 x 406 x 406 mm
Spindle speeds: 80-5,440 rpm
Head up / down movement: 610 mm

Spindle pinol movement: 127 mm

Pinol diameter: 85.72

Spindle speed: 80- 5,440 rpm

Head rotation: Right / Left 90° - Front / Rear 45°

Aim:

Milling is the process of machining using rotary cutters to remove
material by advancing a cutter into a workpiece. It is one of the most
commonly used processes for machining custom parts to precise
tolerances. Flat or curved surfaces of many shapes can be machined
by milling with good finish and accuracy.

You can use the QR code to visit web page of the laboratory.

Marka / Model:

Proter PR200

Ozellikleri:

Tas Capr: 200 mm
Motor Glcu: 350 Watt
Voltaj: 220V-50 Hz
Amag:

Bileme, capak alma ve taslama islerinde 20 cm ¢apinda taslama tasi
ile birlikte kullanilmaktadir.

Bench Grinder

Brand / Model:
Proter PR200

Features:

200 mm
350 Watt
220V-50 Hz

Diameter of Stone:
Motor Power:

Voltage:

Aim:
Itis used in grinding, deburring and grinding with a grinding stone
with a diameter of 20 cm.
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Elektronik Malzemeler Uretim Laboratuvari

Electronic Materials Production Laboratory

Alev Sprey Piroliz (FSP)

Marka / Model:
Tethis NPS10

Ozellikleri:

Giris gazi basinci:

Maks. gaz giris basinci:

Alev CH, akis hizi:

Alev O, akis hizi:

Dagitma gazi tipi:
Dispersiyon gazi akis hizi:
Kesme gazi tipi:

Kesme gazi akis hizi:

Cozelti akis hizi:

Cozelti siringa hacmi:

Min. sogutma suyu debisi:
Sogutma suyu giris sic.:
Maks. sogutma suyu giris sic.:
Maks. sogutma suyu basinci:
Filtre malzemesi:

Filtre kalhnhg::

Filtre porozitesi:

Amac:

Calisma araligi 6 - 9 bar
10 bar

maksimum 5 L/dk
maksimum 5 L/dk

0, Hava

max 10 L/dk

0,, hava, inert gaz
maksimum 20 L/dk
0-30 mL/dk

50 mL'ye kadar

1 L/dk

15-20°C

20°C

10 bar

Borosilikat cam mikrofiber
350 um

1 pm

Alev sprey pirolizi ydntemi, nanopartikillerin ylksek saflikta sentezi i¢in yaygin olarak kullanilan bir ydntem olup diger yontemlerden farkli
avantajlara sahiptir. Buyontemde nanopartikiillerin kimyasal bilesimi araligi, parcacik morfolojisi kontrolu, parcacik boyut dagilimi kontroltintin
saglanabilmesi gibi baslica avantajlara sahiptir. Alev sprey pirolizi yonteminde yuksek ucuculuga sahip metal halojenler baslangic malzemesi
olarak kullanilirken, olusan buhar fazinin hava, hidrojen veya oksijen gibi bir gazla alev bélgesine tasinmasiyla gerceklesen gaz fazindaki
reaksiyonlar sonucu atom kiimelerinin olusumu ve bunlarin birlesmesi ile nanopartikiller olusmaktadir.

Flame Spray Pyrolysis (FSP)

Brand / Model:
Tethis NPS10

Features:

Inlet gas pressure:
Max. gas inlet pressure:

Supporting flame CH, flow rate:

Supporting flame O, flow rate:
Dispersion gas type:
Dispersion gas flow rate:
Sheath gas type:

Sheath gas flow rate:
Precursor flow rate:

Precursor syringe volume:
Min. cooling water flow rate:
Cooling water inlet temp.:
Max. cooling water inlet temp.:
Max. cooling water pressure:
Filter material:

Filter thickness:

Filter porosity:

Aim:

Operating range 6 - 9 bar
10 bar

max 5 L/min

max 5 L/min

0,, Air

max10 L/min

OZ, Air, inert gas

max 20 L/min

0-30 mL/min

up to 50 ml

1L/min

15-20°C

20°C

10 bar

Borosilicate glass microfiber
350 pm

1 um

Flame spray pyrolysis is a widely used method for the synthesis of nanoparticles with different advantages from other methods. In this meth-
od, the chemical composition of the nanoparticles has major advantages such as control of particle morphology and control of particle size
distribution. In the flame spray pyrolysis method, high-volatility metal halogens are used as starting material, while the resulting vapor phase

is transferred to the flame zone by a gas such as air, hydrogen or oxygen.

Laboratuvarin web sayfasini ziyaret etmek icin QR kodu kullanabilirsiniz.
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Marka / Model:
Protherm PLF 130/6

Ozellikleri:

Sicaklik Araligi:
Isitict Eleman:
Program Sayisi:
ic Olciler:

ic Hacim:

Amac:

Malzemelerin  kontrolli

0-1300°C
Kanthal

1

14x20x25 mm
7L

Isitma, kurutma,

kalsinasyon, sinterleme islemleri icin kulla-

nilmaktadir.

Brand / Model:

Protherm PTF 16/75/450

Features:
Temperature Range:
Heater Element:
Number of Programs:
Internal dimensions:
Internal Volume:

Aim:

0-1300°C
Kanthal

1

14 x 20 x 25 mm
7L

It is used for controlled heating, drying, cal-
cination and sintering of materials.

Elektronik Malzemeler Uretim Laboratuvari

Electronic Materials Production Laboratory

Tip Finnlar

Marka / Model:

Protherm PTF 16/75/450

Ozellikleri:
Sicaklk Araligi:
Isitict Eleman:
Program Sayisi:

Ist Alani Uzunlugu:

Tap Olcisi:

Amac:

Malzemelerin kontrolli

0-1600 °C
SiC

3

450 mm

75 x 1000 mm

Isitma, kurutma,

kalsinasyon, sinterleme islemleri icin kulla-

nilmaktadir.

Tube Furnaces

Brand / Model:

Protherm PTF 6/75/450

Features:
Temperature Range:
Heater Element:
Number of Programs:
Heat Area Length:
Tube Size:

Aim:

0-1600°C
SiC

3

450 mm

75 x 1000 mm

It is used for controlled heating, drying, cal-
cination and sintering of materials.

You can use the QR code to visit web page of the laboratory.

Etuvler

Marka / Model:
Binder ED53

Ozellikleri:

Sicaklik Araligi:

70 °C'ye Isitma Suresi:
ic Ebatlar (mm):

ic Hacim:

Raf Sayisi:

Raf Bagina Agirlk:

Amac:

Malzemelerin kontrolli

5-300°C

14 dakika

400 x 400 x 330
53L

2 adet

15 kg

Isitma, kurutma,

kalsinasyon, sinterleme islemleri icin kulla-

nilmaktadir.

Drying Ovens

Brand / Model:
Binder ED53

Features:

Temperature Range:
Heating Time to 70 ° C:

Inside Dimensions (mm):

Internal Volume:
Number of Shelves:

Weight Per Shelf:

Aim:

5-300°C

14 minutes
400 x 400 x 330
53L

2 pcs

15 kg

It is used for controlled heating, drying, cal-
cination and sintering of materials.
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Elektronik Malzemeler Uretim Laboratuvari

Electronic Materials Production Laboratory

Spin Kaplama

Marka / Model:
SPS Spin150i

Ozellikleri:

Doénme hizi:
Hassasiyet:
Dénme yonu:

Maks. hizlanma:
Maks. ylizey capi:
Maks. islem odasi:

1-12.000 rpm
+0,1 rpm

Saat yond,

saat yon. tersine,
sivama

30.000 rpm/sn
@ 160 mm
@202 mm

Yiiksek Enerjili Ogiitiicii

Marka / Model:
Fritsch Pulverisette 7

Ozellikleri:

0glitme pota sayisl: 2

Hazne boyutlari: 80 ml
Bilyali top capr: 0,1-20 mm
Numune miktari: 1 ml-60ml
Nihai boyut: <0.1 pm*
Oglitme islemi: kuru / i1slak

igne Alev Test Cihazi

Marka / Model:
Zhilitong ZLT-ZY2

Ozellikleri:

igne acist:

Yanma siiresi:

Alev yuksekligi:
Alev gazi:

Hava Tahliye Bacasi:
Standartlara bakiniz:

0-90° ayarlanabilir
0-999.9s5+0.15s
12mm £ Tmm
%95 bitan gazi
Var, fan destekli
IEC60695-11-5,
GB/T5169.5-2008,
GB4706.1-2005

Amacg:

Sivilarin hassas bir sekilde yuzeye kaplan-
masi ile ince film olusturma calismalarinda
siklikla kullanilmaktadir.

Spin Coater
Brand / Model:
SPS Spin150i
Features:
Spin speed: 1-12,000 rpm
Spin speed accuracy: +0.1Trpm
Spin rotational direction:  Clockwise (CW),
counter CW,
puddle
Max. acceleration: 30,000 rpm/sec
Max. substrate size: @160 mm
Max. process chamber: @202 mm

Aim:
It is frequently used in thin film formation
studies by precise surface coating of liquids.

20 A<EmUM

*malzemeye bagl
Amac:
Sert, orta-sert, yumusak, kirllgan, tok ve

nemli malzemelerin ince 6gutilmesi igin
kullanilmaktadir.

viim

Planetary Ball Mills

Brand / Model:
Fritsch Pulverisette 7

Features:

No of grinding stations: 2

Grinding bowl sizes: 80 ml
Grinding ball diameter: 0.1-20 mm
Sample quantity: 1 ml-60ml
Final fineness: < 0.1 um*
Grinding process: dry/wet

*Depending on material

Aim:
It is ideally used for fine grinding of hard,

medium-hard, soft, brittle, tough and moist
materials.

uL94

Amag:

igne Alev Test Cihazi, operatériin glivenligini
en Ust diizeye ¢ikarmak icin kendi kabininde
bulunan tam otomatik bir yanma testi ciha-
zidir ve yanma testleri icin kullanilmaktadir.

Needle Flame Test

Brand / Model:
Zhilitong ZLT-ZY2

Features:

0-90° adjustable
0-9999s5+0.1s
Flame height: 12mm = Tmm
Flame gas: 95% butane gas
Air Discharge Chimney: Yes, fan supported
Consult standard: IEC60695-11-5,
GB/T5169.5-2008,
GB4706.1-2005
uLo4

Burner angle:
Burning time:

Aim:
The Needle Flame Tester is a fully automat-

ed combustion tester in its own cabinet to
maximize operator safety and is used for

combustion tests.

Laboratuvarin web sayfasini ziyaret etmek icin QR kodu kullanabilirsiniz.



Isiticih Manyetik
Karistiricilar

Elektronik Malzemeler Uretim Laboratuvari

Electronic Materials Production Laboratory

Hassas Terazi

Ultrasonik Banyo

Marka / Model:
Wisd WiseStir MSH-20D

Ozellikleri:

Isitma: 0-380°C

Karistirma: 0- 1500 rpm

Tabla: Seramik kapli
aliminyum levha
260x260 mm

Amacg:

Kimyasallarin karistirilmasi, isitil-
masli, numune kurutma ve genel
1sitma uygulamalari igin kullanil-
maktadir.

Magnetic Stirrer
with heating

Brand / Model:
Wisd WiseStir MSH-20D

Features:

Heating: 0-380°C

Stirring:  0- 1500 rpm

Display: Digital with backlight

Plate: Ceramic coated
aluminum plate
260 x 260 mm

Aim:

It is used for mixing chemicals,
heating samples, drying and
general heating applications.

Marka / Model:

Radwag AS220/C/2
Ozellikleri:

Maks. Tartim: 2209
Hassasiyet: 0,1 mg
Tabla boyutu: @ 85 mm
Kalibrasyon: Dahili
Amacg:

Nano ve mikro partikil boyutlu
Uretimler icin baslangi¢c malze-
melerinin hassas olarak tartimin-
da kullaniimaktadir.

Precision Scale

Brand / Model:

Radwag AS220/C/2
Features:

Max. Weighing:  220g
Readability: 0.1 mg
Pan size: @85 mm
Calibration: Internal
Aim:

It is used for precise weighing of
starting materials for nano and
micro particle size productions.

You can use the QR code to visit web page of the laboratory.

Marka / Model:
Everest CleanEx-2511

Ozellikleri:
Kontrol:  Dijital
Ayarlar: islem Siiresi

Su sicakligi
Kapasite: 24L
Sepet: 400x210x 170 mm
Amac:

Ultrasonik banyolar, icindeki sivi-
nin ultrason (tipik olarak 20-400
kHz) kullanarak calkalanmasi
ile bazi parcalarin temizlenmesi
veya bazi ¢ozeltilerin karistinil-
masi icin kullanilmaktadir.

Ultrasonic Bath

Brand / Model:
Everest CleanEx-2511

Features:

Control:  Digital

Settings:  Processing Time
Water temperature

Capacity: 24L

Basket: 400x210x 170 mm

Aim:

Ultrasonic baths are used for
cleaning some partis or mixing
some solutions using ultrasound
(typically 20-400 kHz) for shak-
ing the liquid contained therein.

ph Metre ve
Turbidimetre
Marka / Model:
WTW pH 3110 Set 2
Ozellikleri:
pH: -2.000 +19.999 +0.005
mV: -1200.0 ... +1200.0 +0.3

-2000 ... +2000 %1
Sicakhk: -5.0 ... +105.0 0.1 °C

Amacg:

Sollsyonlarin asidik - bazik de-
gerlerinin  tespitinde  kullanil-
maktadir. Ek olarak mV ve sicak-
lik 6lctimleri de yapabilmektedir.

pH Meter and
Turbidimeter

Brand / Model:
WTW pH 3110 Set 2

Features:

pH: -2.000 +19.999 £0.005
mV: -1200.0 ... +1200.0 +0.3
-2000 ... +2000 *1

Temp.: -5.0...+105.0 +0.1 °C

Aim:

It is used to determine the acid-
ity - alkalinity values of the solu-
tions. In addition, mV and tem-
perature measurements can be
carried out.
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X-lsinlari Laboratuvan

X-Ray Laboratory

X-Isini Difraktometresi (XRD)

Marka / Model:
Thermo Scientific ARL X'TRA

Ozellikleri:

X-1s1n1 kaynagu: Cu-K , Ni filtreli
Kaynak voltaji: 15-60 kV
Kaynak akimi: 5-60 mA
Normal tarama hizi: (0.1°20/s)
Tarama araligr: 0-89°(2-Theta)
Maks. gerilim ve akim: 60 kV, 55 mA
Acisal ¢ozlndrlik: <0.04° FWHM
Numune:
Toz: 150 mg
Kati ve ince film: Min.0,5x 0,5 cm
Maks. 2 x 2 cm
Amacg:

X-lsint Kirinim yéntemi (XRD), her bir kristalin fazin kendine 6zgl atomik dizilimlerine bagli olarak, X-isinlarini karakteristik bir diizen icerisinde
kirmasi esasina dayanir. Her bir kristalin faz icin bu kirinim profilleri nicel olarak o kristali tanimlar. X-Isini Kirinim analiz metodu, analiz sirasinda
numuneyi tahrip etmez ve ¢ok az miktardaki numunelerin dahi analizlerinin yapilmasini saglar. XRD cihaziyla numunelerin kirinim profilleriile
birlikte faz analizi (search match) ve tekstiir analizleri de yapilabilmektedir.

Toz, bulk ve ince film kaplamalarin kirinim profillerinin ¢ikarilmasinda, minerallerin ve kayaglarin tanimlanmasinda, metal ve alagim
analizlerinde, polimerlerin analizinde, kirinim profili cikarilan numune icin fazlarin belirlenmesinde, polikristal kati malzemelerde tekstur
analizi ile kristallerin tercihli yonlenmelerinin belirlenmesinde kullanilmaktadir.

X-Ray Diffractometer (XRD)

Brand / Model:

Thermo Scientific ARL X'TRA

Features:

X-ray source: Cu-K_ with Nifilter
Source voltage: 15-60kV
Sourve current: 5-60 mA
Normal scanning speed:  (0.1° 26/s)
Scanning range: 0-89°(2-Theta)
Max. voltage and current: 60 kV, 55 mA
Angular resolution: <0.04° FWHM
Sample:

Powder: 150 mg

Solid and thin film: Min.0.5x0,5cm

Max.2x2cm

Aim:

The X-Ray Diffraction Method (XRD) is based on the fact that each crystalline phase breaks X-rays in a characteristic order, depending on the
specific atomic sequences of the phase. For each crystal phase, these diffraction profiles quantitatively define that crystal. The X-ray diffraction
analysis method does not destroy the sample during the analysis and allows for the analysis of even small amounts of samples. With the XRD
device, it is possible to perform phase analysis (search match) and texture analysis together with the diffraction profiles of the samples.

It is used in determination of minerals and rocks in dust, bulk and thin film coatings, in the identification of minerals and rocks, in metal and
alloy analysis, in the analysis of polymers, in determining the phases for the sample with diffraction profile, in the determination of preferential
orientations of crystals by texture analysis in polycrystalline solid materials.

f gy Laboratuvarin web sayfasini ziyaret etmek icin QR kodu kullanabilirsiniz.



Optik Karakterizasyon Laboratuvari

Optical Characterization Laboratory

Zaman Coziimlemeli Spektrometre

Marka / Model:

Edinburgh Instruments FLSP920 Fluorescence Spectrometer
(Steady State, Lifetime, Phosphorescence)

Ozellikleri:
Isik kaynaklar: Xe900 stirekli xenon lamba (200-900 nm),
HF920 mikrosaniye flaslamba,
nF920 nanosaniye flaslamba
Dedektorler: Tek foton sayimi (SPC) fotokatlandirici (PMT),
Yakin Kizilotesi (NIR) dedektor (900-1500 nm)
Veri toplama teknikleri: Tek foton sayimi,
Cok kanalli 6lgeklendirme (MCS),
Zaman lliskili Tek Foton Sayimi (TCSPC)
(spektral tarama, kinetik 6l¢timler, fluoresans ve fosforesans bozunma ol¢timleri)
Sistem Geometrisi: Optik Konfiglirasyon sag agl geometrisi (standart)
Amac:

Floresans veya fosforesans 6zellik gosteren organik ya da inorganik maddelerin eksitasyon, emisyon spektrum 6l¢tiimleri, nano ve mikro saniye
diizeyindeki floresans 6mrii (decay time) dl¢limleri icin kullanilmaktadir. Bu yolla maddenin absorpsiyon ve emisyon yaptigi dalga boylari
belirlenebilir. Standart dl¢limlerde 200 - 900 nm arasinda calisir. Belli dalga boylarinda (goriinir bélge ve IR) pulslu lazer isik kaynaklari ile
uyarma yapllarak nano saniye diizeyindeki“decay time” dl¢limleri gerceklestirilir. Mikro saniye flaslamba ile uyarilarak mikro saniye diizeyindeki
floresans dmri Slctimleri alinabilir.

Fotofizik, fotokimya, biyofizik ve yariiletken arastirmalari, tek ve coklu tissel bozukluklar, zamana bagli emisyon spektroskopisi (tres), monomer
eksimer kinetigi, zamana bagli floresans anizotropisi, ¢cdzlicli gevseme dinamigi, biyomedikal, malzeme fizigi, ilag sektord, sensér uygulamalari
gibi alanlardaki arastirmalarda kullanilan bir analiz cihazidr.

Time Resolved Spectrometry

Brand / Model:
Edinburgh Instruments FLSP920 Fluorescence Spectrometer (Steady State, Lifetime, Phosphorescence)

Features:
Light Source: Xe900 continuous xenon lamp (200-900 nm),
UF920 microsecond flashlamp,
nF920 nanosecond flashlamp
Dedector: Single Photon Counting (SPC) photomultiplier (PMT),
Near Infrared (NIR) dedector (900-1500 nm)
Data collection techniques: Single Photon Counting,
Multi-channel scaling (MCS),
Time Correlated Single Photon Counting (TCSPC)
(spectral scanning, kinetic measurements, fluorescence and phosphorescence decay acquisitions)
System Geometry: Optical Configuration Right angle geometry (standard)
Aim:

It is used for excitation, emission spectrum and decay time measurements in nano and microseconds of organic or inorganic substances
which have fluorescence or phosphorescence specification. In this way, the wavelengths of the substance can be determined as absorption
and emission based. It operates between 200 and 900 nm in standard measurements. At certain wavelengths (visible region and IR), “decay
time” measurements at nano second level can be performed by exciting pulsed laser light sources. Micro second flash lamps can be used to
measure the fluorescence life at the microsecond level.

It is used for researches in fields such as photophysics, photochemistry, biophysics and semiconductor investigations, single and multiple
irrational irregularities, time dependent emission spectroscopy (tres), monomer excimer kinetics, time dependent fluorescence anisotropy,
solvent relaxation dynamics, biomedical, material physics, pharmaceutical industry, sensor applications.

You can use the QR code to visit web page of the laboratory.
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ileri Nanoteknoloji Laboratuvari

Advanced Nanotechnology Laboratory

Fourier Doniistimlu Kizil6tesi
Spektroskopisi (FTIR)

Nano Partikiil Boyut ve Zeta Potansiyel
Ol¢iim Cihazi

Marka / Model:
Thermo scientific NICOLET iS10

Ozellikleri:
Spektrum Arahg: 4000 - 400 cm’™
Derinlik: 550 mm

ATR (Azaltilmis Toplam Yansima) aparati: ~ Var

Amac:
Fourier donusuimu kizilotesi (FTIR) spektroskopisi, organik bilesiklerin

kalitatif ve kantitatif analizi icin kullanilmaktadir ve molekuler yapi,
kimyasal bag ve molekdiler ortam hakkinda 6zel bilgiler saglar.

Cihaza ait dayanikli, ylksek performansli elmas ATR yiksek kalite
spektral veri alinmasini saglar. Ayrica ugucu sivilarin analizine de ola-
nak saglar.

Fourier Transformed Infrared
Spectroscopy (FTIR)

Brand / Model:
Thermo scientific NICOLET iS10

Features:

Spectrum Range: 4000 -400 cm™”
Depth: 550 mm

ATR (Attenuated Total Reflection) apparatus:  Included

Aim:

Fourier transform infrared (FTIR) spectroscopy is used for the quali-
tative and quantitative analysis of organic compounds and provides
specific information on molecular structure, chemical bond and mo-
lecular environment.

Durable, high-performance diamond ATR ensures high quality spec-
tral data acquisition. It also allows for the analysis of volatile liquids.

Marka / Model:
Malvern Nano ZS

Ozellikleri:

Olctim arahigi:
Olctim prensibi:

0,3 nm-10,0 um (2)
Dinamik 1s1k sagilimi

Min. 6rnek hacmi: 12 uL

Zeta potansiyel araligi: >+ 500 mV
Hareketlilik araligi: >+ 20 p.cm/V.s
Maksimum numune iletkenligi: 200 mS/cm

Amacg:

90 derecelik agida bulunan dedektori ve dinamik 1sik sagilimi meto-
du ile, giris seviyesinde partikil ve molekiler boyut élciimi yapan
bir cihazdir. Ayrica, Laser Doppler Microelectrophoresis metodu ile
zeta potansiyel ve elektroforetik mobilite dlclimiine de olanak saglar.

Nano Particle Size and Zeta Potential
Measurement

Brand / Model:
Malvern Nano ZS

Features:

0.3 nm-10.0 pm (&)
Dynamic Light Scattering (DLS)

Meas. range:
Meas. principle:

Minimum sample volume: 12 uL

Zeta potential range: >+ 500 mV
Mobility range: >+ 20 p.cm/V.s
Maximum sample conductivity: 200 mS/cm

Aim:

It is a device that makes measurement of particle and molecular
size at the entrance level with the detector at 90 degree angle and
dynamic light scattering method. In addition, Laser Doppler Micro-
electrophoresis method allows measurement of zeta potential and
electrophoretic mobility.

Laboratuvarin web sayfasini ziyaret etmek icin QR kodu kullanabilirsiniz.



UV-Vis Spektrofotometre
(Kati Numuneler)

ileri Nanoteknoloji Laboratuvari

Advanced Nanotechnology Laboratory

Termogravimetrik &
Diferansiyel Termal Analiz

Atomik Kuvvet Mikroskobu

(AFM)

Marka / Model:

(DTA -TG)

Marka / Model:
Perkin Elmer STA 6000

Marka / Model:
DME Tools DS 95-50

Ozellikleri:

Tarayici Modlari:  Kontak modu (DC),

aralikli mod (ACQ)

Thermo Scientific Evolution 600

Ozellikleri:

Lamba: Tungsten &
Doteryum

Detektor: PMT

Tarama hizi: 1-3,800 nm/dk

Dalga boyu aralig:: 190 to 900 nm

Spektral bantgenisligi: 0.2,0.5,1.0, 1.5,
2.0,4.0nm

Amac:

Kati numuneler i¢in UV ve gorunir bolge
araliginda gegirgenlik, séniimleme ve yan-
sitma gibi optik 6zelliklerin tayin edilmesi
icin kullaniimaktadir.

UV-Vis Spectrophotometer
(Solid Samples)

Brand / Model:
Thermo Scientific Evolution 600

Features:

Lamp: Tungsten &
Deuterium

Dedector: PMT

Scan speed: 1-3,800 nm/min

90 to 1100nm
0.2,05,1.0,1.5,
2.0,4.0 nm

Wavelength Range:
Spectral Bandwidths:

Aim:

It is used for the determination of optical
properties such as transmittance, absorb-
ance and reflectance in the UV and visible
region range for solid samples.

Tarama araligr:
Gurllta Seviyesi:

Tarama Hiz:
Min. genlik ayar::

50 pm x 50 pm X 5 pm
Dikey yonde <0.05 nm
rms (Z)

100 pm/s'ye kadar

<1 nm (AC modunda)

Ozellikleri:

Sensor: Platin 6rnek tutucu
Referans halkasi

Denge ¢oz.: 0.1 ug

Sicaklik arahdr:  Oda sic. - 1000°C

Isitma hizi: 0.1 to 100 °C/dk

Ornek tutucu: ~ Alumina 180 pl

Amac:

DTA / TG cihazi cesitli malzemelerin erime,
camsl gecis sicakligi, stiblimlesme sicak-
liklari, kiitle kaybi/kazanci, faz degisimi ve
oksitlenme gibi 6zellikleri belirlenmesinde
kullanilmaktadir.

-

V.

=

Thermogravimetric &

Differential Thermal sAnalysis
(DTA -TG)

Brand / Model:
Perkin Elmer STA 6000

Features:

Sensor: Platinum pan holder
Reference ring

Balance resolution: 0.1 ug

Temperature range: Room temp. to 1000 °C
Heating rate: 0.1 to 100 °C/min

Sample pans: Alumina 180 pl

Aim:

DTA / TG device is used to determine the
properties of various materials such as melt-
ing, glass transition temperature, sublima-
tion temperatures, mass loss / gain, phase
change and oxidation.

You can use the QR code to visit web page of the laboratory.

Amac:

Atomik boyutlara kadar sivriltilmis bir igne
ucu yardimiyla, yuzeyin yuksek ¢odzlnir-
lukte, U¢ boyutlu goriintiilenmesini saglar.
Gorlintlileme, igne ucunun yizey ile etkile-
siminin incelenmesi sonucunda gerceklesti-
rilir.

Atomic Force Microscopy
(AFM)

Brand / Model:
DME Tools DS 95-50

Features:

Contact mode (DC),
intermittent mode (AC)

Scanner Modes:

Scan range: 50 pm x 50 pm x 5 pm
Noise Level: <0.05nmrms

in vertical direction (2)
Scan Speed: Up to 100 pm/s

Min. amp. setting: <1 nm (in AC mode)

Aim:

It provides high-resolution, three-dimen-
sional visualization of the surface by means
of a needle tip pointed to atomic dimen-
sions. Imaging is performed as a result of
examining the interaction of the needle tip
with the surface.
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ileri Nanoteknoloji Laboratuvari

Advanced Nanotechnology Laboratory

Nano indentasyon

Marka / Model:
IBIS/IBIS Nanoindentation System

Ozellikleri:

Nanoindentasyon Ozellikleri: Kazima Testi Ozellikleri:

Yik araligi: 0-500 mN Yanal kuvvet araligi: +20 mN /£ 200 mN cift aralik
Dijital ¢cozlindrltk: 0.05 uN Teorik ¢ozunurlik: 0.0006 mN / 0.006 mN
Gurdlta zemini: <1uN Gercek glrilti tabani: 0,005 mN /0,01 mN
Minimum kontak yuku: 5uN Maksimum kazima uzunlugu: 66 mm standart
Derinlik Arahigi: 0-20 pm Maksimum kazima hizi: 2000 pm/sn

Dijital ¢cozlindrltk: 0.003 nm

Gurdltd tabani: 0.05 nm

Yuzey purizlulig: <1um

Amag:

Nano indentasyon test cihazi degisik malzemelerden olusturulan ince filmlerin mekanik 6zellik-
lerini (sertlik, elastisite modiilt) belirlemekte kullanilir. Uygun bir indenter kullanilarak érnek yu-
zeyine dik olacak sekilde belirlenen bir maksimum degere kadar yiik uygulanir ve bu maximum
yiik degerine ulastiktan sonra tekrar dereceli olarak geri yiikleme yapilir. Yiikkleme ve geri yiikleme
sonucunda elde edilen Yiik (N) — Derinlik (nm) egrileri analiz edilerek numunenin mekanik 6zellik-
leri belirlenir.

Kazima test cihazi ince film ve kaplamalarin ylzeylerinin kirilma, deformasyon
ve yapisma gibi mekanik ozelliklerini belirlemek igin kullanilir. Ayni zamanda
altlik ve film sisteminin siirtinme ve yapisma kuvvetini karakterize etmede kul-
lanihir.

Nano Indentation

Brand / Model:
IBIS/IBIS Nanoindentation System

Features:

Nanoindentasyon Features: Scratch Test Features:

Load range: 0-500 mN Lateral force range: +20 mN/ £200 mN
Digital resolution: 0.05 uN dual range

Noise floor: <1 pN Theoretical resolution: 0.0006 mN/ 0.006 mN
Minimum contact load: 5uN Actual noise floor: 0.005 mN/0.01 mN
Depth Range: 0-20 pm Maximum scratch length: 66 mm standard
Digital resolution: 0.003 nm Maximum scratch speed: 2000 um/sec

Noise floor: 0.05 nm

Surface roughness: <1 pm

Aim:

Nano induration tester is used to determine the mechanical properties of thin films (hardness, modulus of elasticity) formed from different
materials. Using a suitable indenter, the load is applied up to a maximum value that is perpendicular to the sample surface, and after the max-
imum load value is reached, a gradual restoration is performed. Load (N) - Depth (nm) curves obtained by loading and restoring are analyzed
and the mechanical properties of the sample are determined.

Scratch tester is used to determine the mechanical properties of the thin film and coating surfaces such as refraction, deformation and adhe-
sion. It is also used to characterize the friction and adhesion force of the backing and film system.

Laboratuvarin web sayfasini ziyaret etmek icin QR kodu kullanabilirsiniz.

26 A<EMUM



ileri Nanoteknoloji Laboratuvari

Advanced Nanotechnology Laboratory

Taramali Elektron Mikroskopisi (SEM)

Marka / Model:
COXEM EM-30 Plus

Ozellikleri:
Blyutme orant: %20 - x150k (~ x80k)
Hizlandirici voltaj: 1kV - 30kV
Tabanca: Tungsten Filaman (w)
Detektor: SE Dedektor, BSE Dedektor
Maks. 6rnek boyutu: 45mm (Y), 30mm (Cap)
Vakum Sistemi: Turbo molekiler pompa (3 dakikadan az),
distik vakum modu
Amac: e e

SEM gériintis, ylksek voltaj ile hizlandirimis elektronlarin, yiksek vakum
ortaminda, numune Uzerine odaklanmasi, bu elektron demetinin numune
ylizeyinde taratilmasi sirasinda elektron ve numune atomlari arasinda olusan
cesitli etkilesimler sonucunda olusan Urlinlerin uygun algilayicilarda top-
lanmasi ve sonuc olarak ekrana aktarilmasiyla elde edilir. ikincil elektronlar
sayesinde numunenin yiksek ¢éziinlrlige sahip topografik goriintusi elde

edilir. Ayrica cihazda bulunan disiik vakum moduyla kaplama yapilmamis .

yalitkan 6rnekler, polimerler, cam 6rneklerin analizi yapilabilmektedir. -
Dogal kaynaklarin morfolojisini aragtirma uygulamalari, malzemelerin sahip

oldugu kusurlarin ve aginma 6zelliklerinin saptanmasi, malzemelerin ytizey

ozellikleri, kaplama kalinhgi, partikil boyutu, morfolojisi gibi 6zelliklerin be- ‘_le
lirlenmesinde kullanilir, imal edilen bilesenlerin rutin analizler sonucunda 1 -
kalite standartlarina ve dayaniklilik gereksinimlerine uyup uymadiginin aras- — > -

tinlmasinda kullanilmaktadir.

Scanning Electron Microscopy (SEM)

Brand / Model:
COXEM EM-30 Plus

Features:

Magnification: %20 - x150k (~ x80k)

Accelerating Voltage: 1kV to 30kV

Electron Gun: Tungsten Filament (w)

Detector: SE Detector, BSE Detector

Max. Sample Size: 45mm (H), 30mm (Diameter)

Vacuum System: Turbo molecular pump (less than 3min),
low vacuum mode

Aim:

The SEM image is obtained by concentrating the high voltage accelerated electrons in the high vacuum environment on the sample, collect-
ing the products formed as a result of various interactions between the electron and sample atoms during the scanning of this electron beam
on the sample surface, and then transferring them to the screen as a result. Thanks to secondary electrons, a high resolution topographic
image of the sample is obtained. Furthermore, it is possible to analyze the insulating samples, polymers and glass samples that are not plated
with low vacuum mode.

It is used in researching the morphology of natural resources, determination of defects and wear properties of materials, determination of
properties such as surface properties of materials, coating thickness, particle size, morphology, etc.

You can use the QR code to visit web page of the laboratory.
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Kimyasal islemler Laboratuvari

Chemical Processes Laboratory

UV-Vis Spektrofotometresi
(Stvi Numuneler)

Santrifuj Sistemi
(Sogutmali/Sogutmasiz)

Marka / Model:
Shimadzu Uv-Mini 1240

Ozellikleri:
Dalga Boyu Araligi: 190-1100nm

Tarama Hizi: 24 - 1400 nm/dk

Isik Kaynagi: 20 W Halojen Lamba
Doteryum lamba

Kontrol: Pc veya bagimsiz

Numune 6l¢lsi: 110x230x 105 mm (W x D x H)

Amac:
Sivi numuneler i¢in UV ve goriiniir bolge araliinda absorpsiyon
esasl optik 6zelliklerin tayin edilmesi icin kullanilmaktadir.

Uv-Vis Spectrophotometer (Liquid Samples)

Marka / Model:
Nive / NF1200 - NF1200R

Ozellikleri:

Maks. Hiz: Acilir Rotor: 4.100 rpm,

Maks. RCF: Acilir Rotor: 3.082xg,
Acili Rotor:  20.170xg

Kapasite: Acilir Rotor: 4x280 ml,
Acili Rotor:  6x100 ml

Hiz Araligi: 500 -4.100 rpm

Amag:

Santrifuj isleminin amaci sispansiyon halindeki parcaciklarin yerce-
kimi ivmesinden daha biyik bir kuvvetle ve hizla dénduriilmesi ile
kati-sivi ayirma islemini gerceklestirmektir.

-

- - A
‘.],, e -

Centrifuge System

Brand / Model:
Shimadzu Uv-Mini 1240

Features:

190-1100nm
24 - 1400 nm / min

Wavelength Range:
Scanning Speed:

Light Source: 20W Halogen Lamp
Deuterium lamp
Control: PC or Independent
Sample size: 110x 230 x 105 mm (W x D x H)
Aim:

It is used to determine the absorption-based optical properties of
liquid samples for UV and visible region.

Brand / Model:
Nuve / NF1200 - NF1200R

Features:

Max. Speed: Swing-out: 4.100 rpm,

Max. RCF: Swing-out: 3.082xg,
Angle: 20.170xg

Capacity: Swing-out: 4x280 ml,
Angle: 6x100 ml

Speed Range: 500-4,100 rpm

Aim:

The purpose of the centrifugation is to perform a solid-liquid separa-
tion process by rotating the suspended particles with a force greater
than the gravitational acceleration and rapidly rotating.

Laboratuvarin web sayfasini ziyaret etmek icin QR kodu kullanabilirsiniz.



Kumlama Sistemi

Marka / Model:
Reitel / Sanduret 2-K

Ozellikleri:

Hava tiiketimi:
Basing odasi:
Basingli puskurtici:
Nozullar:

Parcacik byuklugui:
Govde:

Amag:

80 I/dk

0,5 -6 bar
Maks. 6 bar
1,2+ 1,5mm
25-250
paslanmaz celik

Kaplama 6ncesi ylizey purizlendirme isle-

minde kullanilmaktadir.

Sandblasting System

Brand / Model:
Reitel / Sanduret 2-K

Features:

Air consumption:
Pressure chamber:
Pressure blaster:
Nozzles:

Particle size:
Housing:

Aim:

80 |/ min.

0,5 -6 bar
max. 6 bar
1,2+ 1,5mm
25-250
stainless steel

It is used in surface roughening process be-

fore coating.

Kimyasal islemler Laboratuvari

Chemical Processes Laboratory

Manyetik Isitici ve Karistirici

Marka / Model:
Lab Companion

Ozellikleri:

Isitma: 0-380°C

Karistirma: 0-1500 rpm

Ekran: Dijital, arka aydinlatmali

Tabla: Seramik kapli
altiminyum levha
260x260 mm

Amacg:

Kimyasallarin karistirilmasi, i1sitilmasi, numu-
ne kurutma ve genel 1sitma uygulamalan
icin siklikla kullanilmaktadir.

Magnetic Heater and Mixer

Brand / Model:
Lab Companion

Features:

Heating: 0-380°C

Stirring:  0- 1500 rpm

Display: Digital with backlight

Plate: Ceramic coated
aluminum plate
260 x 260 mm

Aim:

It is frequently used for mixing chemicals,
heating samples, drying and general heat-
ing applications.

You can use the QR code to visit web page of the laboratory.

ph Metre ve
Turbidimetre

Marka / Model:
Denver Instrument Model 220

Ozellikleri:

pH: -2.000 +19.999 +0.005

mV: -1200.0...+1200.0 £0.3
-2000 ... +2000 *1

Sicakhk: -5.0 ... 4+105.0 +0.1°C

Koruma: IP 67 Koruma Sinifi

Ekran: LCD Ekran

Amacg:

Solusyonlarin asitlik - bazlk degerlerinin
tespitinde kullanilmaktadir. Ek olarak mV ve
sicaklik dlctimleri de yapabilmektedir.

pH Meter and
Turbidimeter

Brand / Model:
Denver Instrument Model 220

Features:

pH: -2.000 +19.999 +0.005

mV: -1200.0 ... +1200.0 +0.3
-2000 ... +2000 %1

Temp.: -5.0...+105.0 +0.1°C

Protection:  IP 67 Protection Class

Display: LCD Display

Aim:

Itis used to determine the acidity - alkalinity
values of the solutions. In addition, mV and
temperature measurements can be carried
out.



Kimyasal islemler Laboratuvari

Chemical Processes Laboratory

Redresor

Su Aritma Cihazi

Giines Simulatori

Marka / Model:

CRS Power / Q500

Ozellikleri:

Gug: 110 kW (DC)
100 kW (DCR)

Voltaj: 5-450V (DC)
5-50V (DCR)

Akim dalgalanmasi: < %2

Frekans: 50-60 Hz

Control accuracy: 1/1000

Amac:

Bu gli¢ kaynagi nano yapilarin Gretimi, elekt-
ro parlatma, elektro kazanim, elektro temiz-
leme, elektro kaplama, anodik kivilcim birik-
tirme gibi islemler icin kullaniimaktadir.

Rectifier

Brand / Model:

CRS Power / Q500

Features:

Power: 110 kW (DQ)
100 kW (DCR)

Voltage: 5-450V (DQ)
5-50V (DCR)

Current ripple: < %2

Frequency: 50- 60 Hz

Control accuracy: 1/1000

Aim:

This power supply is used for the production
of nano structures, electro polishing, electro
winning, electro cleaning, elektro plating,
anodic spark accumulation.

30 A<EmUM

Marka / Model:

TKA Pacific/ 08.4112

Ozellikleri:

Akis orani: 12 L/sa

iletkenlik: 0,067 - 0,10 (uS/cm)
Silikat uzaklastirilmasi: >99,9%

Hacim: 30L

Amag:

Sebeke sularinin aritilarak laboratuvarda
kullanilabilecek saf su haline getirilmesidir.

Water Purifier

Brand / Model:

TKA Pacific/08.4112

Features:

Flow Rate: 12L/h
Conductivity: 0.067 - 0.10 (uS/cm)
Silicate removal: >99.9%

Volume: 30L

Aim:

The aim is the purification of tap water to
obtain DI-water which can be used in the
laboratory.

Marka / Model:
Atlas Suntest / CPS+

Ozellikleri:

Numune test alani: 560 cm?
Dalga boyu araligi:  300-400 nm,

300-800 nm
Isima giic: 30-65 W/m?

250-765 W/m?
BST araligr: 35-100°C
Xenon lamba: 1500 W

Amag:

Bu cihaz belirli glines 151§1 dalga boyu aralik-
larinda malzemelerin fotokatalitik 6zellikle-
rinin tespit edilmesine veya giines pili hiic-
relerinin verimliginin Ol¢lilmesine olanak
saglamaktadir.

Solar Simulator

Brand / Model:
Atlas Suntest / CPS+

Features:

Specimen test area: 560 cm?
Wavelength range: 300-400 nm,

300-800 nm
Irradiance range: ~ 30-65W/m?
250-765 W/m?
BST range: 35-100 °C
Xenon lamb: 1500 W
Aim:

This device allows the detection of photo-
catalytic properties of materials or the effi-
ciency of solar cell cells in certain sunlight
wavelength ranges.

Laboratuvarin web sayfasini ziyaret etmek icin QR kodu kullanabilirsiniz.



Hassas Terazi

Kimyasal islemler Laboratuvari

Chemical Processes Laboratory

Mekanik Karistirici

Elektro-Egirme

Marka / Model:
Denver Instrument SI-234

Ozellikleri:

Kapasite (9): 230
Okunabilirlik (g): 0.0001
Tekrarlanabilirlik (g):  0.0001

Tartim Unitesi: g, b, oz, kg, Ib: oz

Amacg:
Malzeme tartiminda kullanilmaktadir.

Precision Scales

Brand / Model:
Denver Instrument SI-234

Features:

Capacity (9): 230

Readability (g): 0.0001
Repeatability (g): 0.0001

Weighing Units : g, Ib, oz, kg, Ib:oz

Aim:
Itis used in material weighing.

Marka / Model:
Daihan Scientific Co. / HS-50A

Ozellikleri:

Kapasite (H,0): Maks. 10 Litre
Maks. Viskozite: 10.000 mPa

Motor Giic: 83/75W (1/10 HP)
Maks. Tork: 85 Ncm

Maks. Shaft Capi: 8 mm

Hiz Araligr: Maks. 3000 rpm
Amag:

Amag, c¢ozeltilerin homojen bir sekilde
karistinlmasini saglamaktir.

Mechanical Stirer

Brand / Model:
Daihan Scientific Co./ HS-50A

Features:

Capacity (H,0): Max. 10 liters
Max. Viscosity: 10,000 mPa
Engine Power: 83/75W (1/10 HP)
Max. Torque: 85 Ncm

Max. Shaft: @8 mm

Speed Range: Max. 3000 rpm

Aim:
The aim is to facilitate the mixing of the
solution homogeneously.

You can use the QR code to visit web page of the laboratory.

Marka / Model:
New Era Pump Systems Co./ NE300

Ozellikleri:

Siringa tutucu:  Maks. 60 mL
Pompalama: Surekli
infuzyon hizi:  Degistirilebilir

Toplam hacim:  mL veya pL
Akis hizi: Hassas, tekrarlanabilir
infuzyon hizlari: mL/sa, uL/sa, mL/dk, uL/dk

Amag:

Programlanabilir parametreler ile sivinin
pompalanmasi icin kullanilmaktadir. Elektro
egirme proseslerinde siklikla kullaniimakta-
dir.

Electro-Spinning

Brand / Model:
New Era Pump Systems Co./ NE300

Features:
Syringe holder: Max. 60 mL

Pumping: Continuously
Infusion rate:  Changeable

Total volume:  mL or L

Flow rate: Precise, reproducible

Infusionrates:  mL/hr, uL/hr, mL/min, yL/min

Aim:

This device is used for pumping liquid with
programmable parameters. It is frequently
used in electro spinning processes.
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Kimyasal Analiz Laboratuvar

Chemical Analysis Laboratory

indiiktif Eslesmis Plazma-Optik Emisyon Spektrometresi
(ICP-OES)

Marka / Model:
Thermo Scientific iCAP 600 Series

Ozellikleri:

Cip: Yiiksek performans kati hal CID86 cip

Dalga boyu aralig: 166 - 847 nm

Yardimci gaz kiitle akis kontrol: 0-2 L/dk

Sislestirici gaz kutle akis kontrolu: 0-2 L/dk

Peristaltik pompa: 4-kanal,

Mini peristaltik pompa hizi: 0-125rpm

Spektral bant gecisi: 7 pm-200 nm

Amag: -

Indiiktif olarak eslesmis plazma optik emisyon spektroskopisi (ICP-
OES), cevresel, metalurjik, jeolojik, petrokimya, farmasotik, malzeme
ve gida giivenligi alanlari da dahil olmak Uzere bircok farkh uygula-
ma icin tercih edilen, eser element analizinin miimkin oldugu bir
tekniktir. Numunenin, yaklasik 6000-10000 °C sicaklktaki plazmaya
puskurtilmesi ile gaz fazina gecerek uyarilan atomlarin yaptiklari
emisyonun Ol¢imiine dayanir. Sivilar ve katilar gibi cesitli nu-
mune tiplerine ve sulu ve organik numunelere uygulanabilir ve bu
orneklerde kalitatif / kantitatif analiz yapar. En sik yapilan uygulama-
lardan biri de sivi numunelerinde agir metal analizidir.

Inductively Coupled Plasma - Optical Emission Spectrometry (ICP-OES)

Brand / Model: s
Thermo Scientific iCAP 600 Series

Features:

High performance solid-state CID86 chip
Wavelength Range: 166 to 847nm

Auxiliary gas Mass flow control: 0-2 L/min
Fogging gas Mass flow control: 0-2 L/min
Peristaltic pump: 4-channel,
Mini peristaltic pump speed: 0to 125 rpm
Spectral Bandpass: 7pm at 200nm
Aim:

Inductively coupled plasma optical emission spectroscopy (ICP-OES) is a technique in which trace element analysis is possible for many dif-
ferent applications, including environmental, metallurgical, geological, petrochemical, pharmaceutical, material and food safety areas. It is
based on the measurement of the emission of atoms stimulated by passing the sample to the gas phase by spraying the sample into plasma
at about 6000-10000 ° C. It can be applied to various sample types, such as liquids and solids, to aqueous and organic samples and to perform
qualitative / quantitative analysis in these samples. One of the most common applications is heavy metal analysis in liquid samples.

Laboratuvarin web sayfasini ziyaret etmek icin QR kodu kullanabilirsiniz.



Flakulator

Kimyasal Analiz Laboratuvari

Chemical Analysis Laboratory

Orbital Calkalayici

Marka / Model:
Velp Scientifica FC6S

Ozellikleri:

Pozisyon sayisi: 6 bagimsiz pozisyon
Hiz ayarlari: 10-200 rpm
Aynilabilir isik: Arka 151k

Boyutlar (WxHxD): 935 x 347 x 260 mm
Amac:

Cevre sektoriinde 6zellikle atik su aritma tesislerinde kirleticilerin ay-
rilmasini saglamaktir.

Brand / Model:
Velp Scientifica FC6S

Features:

Number of positions: 6 independent positions

Speed settings: 10-200 rpm
Disconnectable light: Backlight
Dimensions (WxHxD) 935 x 347 x 260 mm
Aim:

Its is used to ensure the separation of pollutants in the environment
sector, especially in waste water treatment plants.

You can use the QR code to visit web page of the laboratory.

Marka / Model:
Wisd WiseShake SHO-1D

Ozellikleri:

Maks. Yik: 8kg

Doénme Genligi: 10,15,20 mm
izin Verilen Ortam Sicakhg.: Ortam +5 ~ 50 °C
Ekran: Dijital LCD
Taban Platform Boyutu: 230x230 mm
Tutucu: 9 adet

Amag:

Programlanabilir geri besleme kontrolline sahip dijital orbital calkala-
yicl, arkadan aydinlatmali bir dijital LCD ekrana sahip olup, hiicrelerin
hibridizasyona kiiltirlenmesi, jellerin lekelenmesi ve yumusatiimasi
ve kombinatoryal kimya icin idealdir.

Orbital Shaker

Brand / Model:
Wisd WiseShake SHO-1D

Features:

Max. Load: 8 kg

Amplitude of Rotation: 10, 15,20 mm
Permissible Ambient Temp.: Ambient +5~50°C
Display: Digital LCD

Base Platform Size: 230x230 mm
Holder: 9 units

Aim:

The digital orbital shaker with programmable feedback control has
a backlit digital LCD display, ideal for culturing cells in hybridization,
staining and softening of gels, and combinatorial chemistry.
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Elektrik - Elektronik Olciim ve Devre Laboratuvari

Electrical - Electronic Measurement and Circuit Laboratory

VSM - Titresimli Numune Manyetometresi

Marka / Model:

Dexing Magnet VSM 550

Ozellikleri:

Manyetik Alan: 0-35T

Manyetik Moment: 102emu - 300 emu
Sicaklik arahg: -196 - 900°C
Numune:

Toz: Min. 300 mg

Katr: Maks. 4 x4 x 6 mm
Sivi: Min.5 mL

Amag:

Malzemelerin histeresis donguleri, manyetizasyon egrisi ve isit-
ma/sogutma edrisi gibi temel manyetik 6zelliklerinin dl¢tim icin
VSM kullanilabilir. Ayrica, manyetizasyonun doymus manyetik
alan kuvveti, geride kalmasi, zorlayici kuvveti, maksimum enerji
arding, Curie sicakhgr ve manyetik iletkenlik gibi parametreler de
elde edilebilir.

VSM - Vibrating Sample Magnetometer

Brand / Model:

Sample Holder
Dexing Magnet VSM 550
Features:
Magnetic Field: 0-35T
Magnetic Moment: 102 emu - 300 emu
Temperature Range: -196 - 900°C
Sample:
Powder: Min. 300 mg
Solid: Max. 4 x 4 x 6 mm
Liquid: Min. 5 mL
Aim:

The VSM can be used for the measurement of the basic magnetic properties of the materials such as the hysteresis loops of the materials, the
magnetization curve and the warming / cooling curve. In addition, some parameters such as the saturated strength of the magnetization, the
left strength of the magnetization, the coercive force, the maximum of magnetic energy product, the Curie temperature and the magnetic
conductivity can also be obtained.

EMUM Laboratuvarin web sayfasini ziyaret etmek icin QR kodu kullanabilirsiniz.
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Elektrik - Elektronik Olciim ve Devre Laboratuvari

Electrical - Electronic Measurement and Circuit Laboratory

Hall Effect Olciim Cihazi

I-V Olciim Cihazi

Sinyal Jeneratorii

Marka / Model:

Ecopia / HMS 3000

Ozellikleri:

Ozdirenc: 10*to 10’ Ohms/cm
Magnet: Surekli (cap: 50 mm)
Magnet Akiyod.. 0,55T nominal
Akim: 1nA-20mA
Mobilite: 1-10” cm?/Volt.sn
Yogunluk: 10’ ~10%" cm?
Gerilim: +12V

Amag:

Cesitli malzemelerin 6zdireng, tasiyici kon-
santrasyonu, P / N tipi, mobilite 6l¢imq, | -V
egrisi belirlenmesinde kullaniimaktadir.

Hall Effect Measurement

Brand / Model:
Ecopia / HMS 3000

Features:

Resistivity Range: 10*to 107 Ohms/cm

Marka / Model:
Keithley / 26368

Ozellikleri:

Fonksiyon: A/R/V élgimu,
A/V kaynadi

Voltaj Aralhigi: ~ £200 mV - +£200V

Akim Araligr: +1nA - £10A

Olciim Araligi: 500 n.ohm - 10 p.ohm

Amacg:

Akim / voltaj kaynagidir ve |-V karakteri-
zasyonunda kullanilmaktadir.

Source Meter

Brand / Model:
Keithley / 2636B

Features:

A/R/V measurement,
current/voltage source

Function:

Marka / Model:
Keithley / 3390

Ozellikleri:

Sinyal Jenerator Tipi: Rastgele,
Fonksiyon,
Darbe

Bant genisligi: 50 MHz

Jenerator Modiilasyonu: AM, Burst, FM,
FSK, PM, PWM,
Sweep

Amag:
Yiksek kalite ¢ikis sinyalleri saglamak icin
kullanilmaktadir.

Signal Generator

Brand / Model:
Keithley / 3390

Voltage Range:
Current Range:

Resistance Range:

+200 mV to +200V
+1nA to £10A
500 n.ohm to 10 p.ohm

Magnet: Permanent (50 mm)
Magnet Flux Density: 0.55 T nominal
Current source: 1nA-20mA
Mobility: 1-10” cm?/Volt.sec
Density: 107~ 10" cm?
Voltage: +12V

Aim:

It is used to determination of measurement
of the resistivity, carrier concentration, P/N
type, mobility of various materials and | - V
curve for various materials.

Aim:
Itis a current / voltage source and is used in
|-V characterization.

You can use the QR code to visit web page of the laboratory.

Features:

Signal Generator Type: Arbitrary,
Function,
Pulse

Bandwidth: 50 MHz

Generator Modulation:  AM, Burst, FM,
FSK, PM, PWM,
Sweep

Aim:
Itis used to provide high quality output
signals.
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Elektrik - Elektronik Olciim ve Devre Laboratuvari

Electrical - Electronic Measurement and Circuit Laboratory

Ozdirenc Ol¢iim Standi

Kalinlik Ol¢iim Cihazi

Mikrodalga Ag Coziimleyici

Marka / Model:
Lucas Labs / S302-6

Ozellikleri:

Olgiim ucu: Dért noktall
Altlik capr: 150 mm
Amac:

Dz bir yiizeye sahip numunelerdeki kapla-
ma ozdirencinin 6lctilmesi icin kullaniimak-
tadir.

Resistivity Stand

Brand / Model:
Lucas Labs / S302-6

Features:
Probes: Four point
Mounting chuck diameter: 150 mm

Aim:
It is used to measure the coating resistivity
in samples with a flat surface.

Marka / Model:
Filmetrics / F20

Ozellikleri:
Kalinlik arahig: 15 nm -70 pm
Dalgaboyu araligi: 380 -1050 nm

Amacg:

Yalitkan ve yariiletken ince filmlerin kalinhk
ve optik sabitlerinin(n ve k) dl¢uilmesi icin
kullanilmaktadir.

Thickness Measurement
Device

Brand / Model:
Filmetrics / F20

Features:
Thickness Range: 15 nm -70 pm
Wavelength Range: 380 - 1050 nm

Aim:
It is used to measurement of the thickness

and optical constants (n and k) of dielectric
and semiconductor thin films.

Marka / Model:
Agilent Technologies / PNA-L - N5230C

Ozellikleri:
Bant genisligi: 300 kHz - 13,5 GHz
2 portlu

Ahci dinamik araligi: 110 dB sistem ve

122 dB -32,001 nokta,

32 kanal

<.006 dB rms
Olciim hizi: 4 -9 us nokta basina
Amac:

Anten ve radar sinyali 6lctimlemeleri icin
kullanilmaktadir.

Microwave Network Analyzer

Brand / Model:
Agilent Technologies / PNA-L - N5230C

Features:

Bandwidth: 300 kHz - 13,5 GHz,
2 ports
Rec. dynamic range: 110 dB system

122 dB, 32,001 points,

32 channels

<.006 dB rms
Meas. speed: 410 9 us per point
Aim:

It is used for antenna and radar signal meas-
urements.

Laboratuvarin web sayfasini ziyaret etmek icin QR kodu kullanabilirsiniz.
You can use the QR code to visit web page of the laboratory.
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