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Sall auzgall Jlgbo¥l 8,20

wilogall olyily @Bl slgag il Slowl § gulg Glls e pasiad
8352l g ducliall &8Iy gl slgally

Jolill @ gulg @l Lle Agilent HPLC — Model G4286B jlz pasicd

839zl ansg coliadodly digusdl slgall Jul=g dutully didarally dilasll
il 8jlian S5 dylKalg dyle 885 ga bl Glsullly

dgtdl Jlxdll & guslg @l e Agilent GC-MS Model 7820A pasxius

huog dygasll slgally wlglall Jul=ig ddlizlly ddlasSosidly dolasdly
il Gl 839l

Adspally diilly dslesl ol § duiso)l lbubill alis 1o
adybailly dyoidad] Sl 5352l g woladlolls digienl slgall sl

ablulg dlall slgall dutyjerll bnlgyly Jlaassdl Syl spasi) pasxiand

8y Nicolet iS10 jl= sy .oliyel abea yuami J] d=ldl 99 Gislaally
=i wlia dlosy Las (ol dewg (Jusdid] dgiawy dile diodo
dygu=ll slgallg ddlall slgag dliasIl wilSyallg digell slgally woljadgdl
il loully 8393 bsdg

gl dpblly dsclilg digliasl Syl & ganly Gl e paseiad
5392l bausg olgall Jyloig

old oliuby § dolsg (Calorimeter) &)l ol 852l 8o pasiod
o el s Slgall gyl lalylly (Sl 8y dacill 3l
ablyallg devayl dlKa] 2o Gyl Sl (§ dSullg 81wl o dyle
sl Julonilly a8l slgag diliasl loulll Wanlia alom Las dpatnsll
Ansdiall Slyisnall § 839l by

ooleall Juloo
Slgall Jad

ddubgll legamall e oS
Syall &8l ayas

5 poliall By Apsont) pasviad dxesbussnll Jle il plls g0 TCP-MS
(PPt wesh ! § cj=g (PPb) Woall § cj= Whgiume sic dally 484, &)l d83l6 jolislly
Aol esliby ligl] Jod o8 diasll ) Gt &t Ll g8 sl sl aaios
gl s 1ol Jul8 § deadie wlyad, Agilent 7850 ICP-MS jaiy .alisll (o
" dlall ddulg «Juloill de g

Juob) pasiad padia ks Ll g (HPLC) clsfl dyle dliludl Lélégilag Sl jlyz
290l 1303 Gle daisy Sadeall wlhlsdl (§ dlle d8a dslassdl wlSiall Guli8g Jasy

Je bt o colil gl le g Jad sgac pe Jileall yomiall

Pl i lulos allss go (GC-MS) dlisdl Oluna—dy;lall Lslégilag, Sl sl
8308 (30 o=l Rasy dylle 60y slliall dibg splhiall gl ElSiall aasdg Juod)
AN Sluba) @8l GaSlg Legil Jalxdlly dyjlall Ldlégilag, Sl silinall Juadll

Sl allss go Infinity LC 1220 Jysge (HPLC) elo¥l dylle Lol Lslégilag, Sl jl=
&8 dalisall wliyell § dsbesdl wlS)all Gulidg wasdg Juad) pasiund Ggiseg oo
38illg sl § Jlell idlly o Jssdd] g jraiy ddlle

ATR (Attenuated sa>g) 3830 (FT-IR) a9 Jugsi elyasdl cuss dods¥ll Bldas jlo>
. Total Reflectance)

s pasiiad = jle= 9@ Jenway PFP7 (Ju3ga Flame Photometer jl>

(K) poswlisyls (Na) poisgall Jio diglydl dglally diglall rolisll Las 3555 Lslids

G o] wie digall (o Cinsiall gladdl 3o Gle 13laiel (Ca) pgsad Wlg (Li) pgsially
dslaiedly dausdl d8ullg «(Juodinidl dggam jL=dl jals .y

EESN @ @80l @S=ill pasia alkj go IKA C 6000 Temperature Control jl,=>
Byly=ll

&rvaill dyzg Jasgall

Thermo iCE 3500 - Germany
7890 B - USA

Nicolet iS5 - USA

EVO300 PC - USA

Agilent 7850 ICP-MS - Agilent
Tecnology, USA

G4286B - Agilent Tecnology, USA

7820A - Agilent Tecnology, USA

1220 Infinity LC - Agilent Tecnology,

USA

ATR Nicolet iS10 - Thermo Fisher
Scientific, USA

Jenway PFP7 - Jenway, UK

IKA C6000 - IKA, Germany

dgoiluuyl deolally driagll 6j@aVI

b=l

Atomic absorption

Gas Chromatography (GC)
Thermo Nicolet iS5 TR (IR)
Uv -Vis Spectrophotometer

Inductively Coupled Plasma Mass
Spectrometry (ICP-MS)

High Performance Liquid
Chromatography (HPLC)

Gas Chromatography—-Mass
Spectrometry (GC-MS)

High Performance Liquid
Chromatography (HPLC)

FT-IR-Spectrophotometer

Flame Photometer

IKA Temperature Control
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The hall effect measurement system is used to measure the Bulk
Carrier Concentration, Sheet Carrier Concentration, Mobility,
Resistivity, Hall Coefficient, Magnetoresistance, etc. of Hall elements.

Ex-situ spectroscopic ellipsometry allows for the characterization of a
range of thin film properties including layer thickness, surface
roughness thickness, interface thickness, optical constants,
composition, band gap, composition, crystallinity, grading, anisotropy,
and uniformity by depth and area.

Fluorescence spectroscopy is a type of essential technique in food
analysis and materials science, which has been used for the
determination of remission of materials of electromagnetic waves.
This technique can detect proteins mostly generated from the indole
chromophore of aromatic amino acids, e.g., tryptophan

A liquid nitrogen generator consists of a nitrogen gas generator that
separates and extracts nitrogen gas from the air (generation method:
pressure swing adsorption (PSA)) and a main body that liquefies the
nitrogen gas

It is optimal technique for measuring optical absorption of materials
through large range of otical spectrum. Spectral evaluation
functionality enables unique pass/fail judgment for quality control.
During measurements, data can be automatically sent to Excel in real
time for using macros to automatically obtain desired values. Near-
infrared light can be measured

lass jli= 92 SMP10 (J13ga (Melting Point Apparatus) )il dzys uld jl=>
ole Byl § dpeleod 8151 sty dlle 88y dlall slgall il A2y wamil pasind
:a>uo'|9 44.0.9) d.:.ung :d,.&uu.” 4Jg(,uu)|.o_’>a” Jraly .5.)9>_J| ch.9|)a9 [69L§U| ra.u.ng A.)|9AJ|
A gl § wlise 8ae olid dyilsalg

MSB (1390 (Magnetic Susceptibility Balance) duwublieall &bl olje jl,>

v juadl 2 las (80 dbludly dilall slgall duublisall dbll Gulid) pasiwd MK1
BSH Al>g (JorSYl Sl dunlysg dpblisal)llg dyyblisalall slgall

S wlSyall duwblisdl (olgsllg

of Jullsxall (o dugilil] O gLy pasvind gljbl lasa Electrospinning jl=
gzl @ 8185 aSow jloznll 180y gzl dle JlyS Jlomo plassiasls &padad] wligyaall
il BT gl gawy Lo @azmallg 83l (o d8luallg el Jasog «JUy S
ol AU sl deilio

By using this instrument, we can study the Hall Effect of thin films

For measuring the thickness of sample

The DeltaFlex time correlated single photon counting (TCSPC)

Producing liquid nitrogen

Solid Sample Measurements (UV-Vis

SMP10 - Stuart Equipment, UK

MSB MK1 - Sherwood Scientific, UK

E03-001 - NanoNC, South Korea

MMR technologies Inc Model 3470 -
USA

Horiba Smart-SE - France

Horiba DeltaFlex TCSPC - France

IMTEK Cryogenic (CN-Lab 20) - Turkiye

212596001391 - SHMADZU

Melting point Measurement

Magnetic susceptibility balance

A Laboratory-Sized Professional
Electrospinning

Hall Effect system

Spectroscopic Ellipsometer

Flourescence Spectroscopy

Liquid Nitrogen Maker

Optical Spectophotometer 2600i
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ol Jalsall 3)13] w0yl agolally driadl 6j@ayl
sl ololasiwl &aill dy=>g Jadgall kel gl
glove box is a sealed container used to manipulate materials where a tis used for preparing thin films and solar cell Solar-Passage - Korea Digitally Controlled Glove Box with 20
separate atmosphere is desired. They are commonly used to protect Thermal Evaporation System
workers from hazardous materials or to protect chemicals and
materials that may be sensitive to air or water vapor
It is used for measuring performance parameters of the solar cells It is used for measuring performance parameters of the solar cells USA J/V Characterization System for Solar 21
Cells
It is used for preparing organic solar cells and organic thin films It is used for preparing organic solar cells and organic thin films WS-650MZ-23NPPB - USA Spin Coater 22
The system has been designed to irradiate solar cells with —  NEWPORT - USA SPECTRAL RESPONSE SYSTEM 23
monochromatic light of constant energy and constant photons without
wavelength dependence, and measures the spectral response and
quantum efficiency of various solar cells
The tube furnace is an electric heating device used to conduct —  NABERTHERM GMBH - Germany Tube Furnace 24
syntheses and purifications of inorganic compounds and occasionally
in organic synthesis.
It is used fpr testing the purity of a particular substance, or separating —  SHMADZU - Germany gc-2030 25
the different components of a mixture
It is used to measure water desalination —  HANNA INSTRUMENT - Romania Measurement of water desalination 26
It is used for testing the physical properties of materials under low — VPF-100 - USA Low Temperature Cryogenic System 27
temperatures and under vacuum
to quantify the amplitude of some phenomenon. For many —  Keysight 34972A - Malaysia LXI Data acquisition System 28
applications, we use a digital data acquisition system to do it. The
system takes a series of "snapshots" of a signal, called samples, that
are repeated to produce a time history
5Ly Sl ilaleall glysiwlg -V g I-V wliisial dlalis ealwlid 5L, =l )_59.» dle 80y dsly Sl pailasdl Guld) pasiwd oilogall olusl Capogil padia plhi 9o Keithley 4200-SCS - Keithley Keithley Semiconductor 29
dwliol 8151 dlomy Laa ddle ddsg Jol<I oapdl @Sl dplal 8o dolodll Lilsdlg @88 )1 dpine g wolsgladly «lygiewpil il Jio dgigySIyl slgallg 83> Instruments, USA Characterization System
U slgog ol iy ilogall oluif ol g Apsait]
Lilsdlg eslyladl) d8lallg (STl elsl 3 &uwlg @lai e pasiadg Al dyle d80y )Ll of gzl Gulidg oSl pasiiad padie JlasSgyS plbi g9 METROHM AUTOLAB - Metrohm Electrochemical System 30
GlasSoy Sl Jul=llg dogilill slgally olediiel 83>l aljomally d(dynadd] Jie 8oaeia ulid wliids cly=] jle=dl Au olgall diliasSoy Sl yallasl  Autolab, Netherlands (Potentiostat/Galvanostat)
.padiall Electrochemical Impedance g Chronoamperometry g Voltammetry
Spectroscopy (EIS)
Ll cllogall oluily A8l draell Gloyl § gulg Glai Lo pasiudy Seizug Magnetron Sputtering duids le vaisy padio d8y8) dudnél (i pllai g China - China Dual Target Magnetron Sputtering 31

A radly dodsg)l olelblly ladiwl 83 =Ty dmaddl

Boasio dudiel gy of ddliseo slga )iz o ((Dual Targets) udae Lle
885 1S Ll ey L ELAl S 9o (Alloys / Multilayers) dSye duacl of wolayhll
Argiall 4l Jle Gl go Sl 4uSyig elisll clawg il Jaza §
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wliitually ditllg duadsill lyasall § guly G e prsiud
8552l g daidall clsdl wlpisag

oal=dl

Bj.oqi 8
saol OlSlaw JI goleall @18, d19)s

pslall wljle wlwls)

ol 880 wlissl) dyledl ladlaall Jl LAY golsall ;o (s
ool 8380 wlissll dyledl wladlaall U 88LAYL golsall y0g cxbnd
oslsall JST dmps ol

iball @bl JSI dlia bl

dgasall el (SolSuall gl ol

ity codail) pasid (Oxygen-Plasma Cleaner) ¢S 3l Lajlldl cauais jl >
baall dadsis Lojb adgi Lo daie) . oold)l of cuwsll oldac 6 @lisell mowl

duacll) Glail dbldg phull d8lb (yuusig wigyjll blig dgdell ciliglall iy
L4648,

ol 3,08 s <lUSg geimall § Wil Jjs) gumall Ll Galaxy 48R sl yisy
oo Jll puaailly glo o Gle i ¥ @l d9ally Alsll gylhll ol § sl
ol o dile dla 9019 d0AS Jian las d=gjall

485 Lle daiey padia dyg)Sie @ilaw t5)18 9o Microplate Reader — Epoch 2 >
6 @lao § polaisdl (uld) pasiudy (UV-Vis Absorbance) Jgall solaisl
&0 J;K:JI dgpwg Bjlias Gulid dejwg ddle dda jray 50 32;49 96 24 (12
Addsl Slapl

boall Jle )l @ibei jl = 5o MaXterile 47 Jusge (Autoclave) cOuSgioll jl,=
wbledly (Jdlsallg due)ll bilaglly dudnllg d pvall wlga¥l qubei) ansxind
el sy @SB )l Ingiog dadiye )= dzyd o gazll YU o elUdg dizglol
sl 239 (o) § B85 e8) @Sy dille Glal dy

Bl ghad) pasiad MT-R2101 Lisge (Rotary Microtome) jlgall AgigSall L=

iS5 @il clady @Sl & dle @B juats gppmall pasmdll LY elsg (eligKie
80:dlg diyell ol i plaig dunleo @8

S0l lSlaw JI oolaall G518, dld,a) Judlall il L=

polal) ulsd o laussil oy e Jiall ez s

g0 d=yd 3200 JI e §)ly> dey) (reseanil] )9
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Zepto-BRS 200 - Zepto Technologies,
India

GALAXY 48 R - EPPENDORF

Epoch 2 - BioTek

MaXterile 47 - Medix Biocare India

MT-R210I - Medimeas Instruments,
India

High rolling mill - Durston (UK)
Test rig Single-cylinder diesel engine

with data acquisition system and gas
analyser - Indian company

R-152-2AN - Nabertherm (Germany)

FUN-12-16N - ACCULAB (USA)

Salt Spray (SPM-89) - India

Computerized Ftigue Testing Machine
(SOM-01A) - India

Wear Tester Rig (TRB-07A) - India

Oxygen-Plasma Cleaner

CO2 INCUBATOR

Microplate Reader

Autoclave

Rotary Microtome (MT-R210I)
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High rolling mill

Test rig Single-cylinder diesel engine
with data acquisition system and gas
analyser

Tube Furnace
Muffle Funace
corrosion tester

Ftigue Testing Machine

Wear Tester
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Mark Two - Markforged (USA)

FARO S150 - FARO

ELE- 26-2114/01 - ELE

CMA 1309 B-A - Laser Tech - China

JOEL, JSM-IT 800is - JOEL, Japan

Perkin Elmer TGA 4000 - PerkinElmer,
USA

Mark Two - 3D printer 44

Laser Scanner 45
Digital Direct Sher Machine 46

dwaid@
UL adll (CO2) 47

Ultra-High Resolution Field Emission 48
Scanning Electron Microscope (FE-SEM)

Thermogravimetric Analysis (TGA) 49
System
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