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SEM Nedir?

SEM ile Neler Yapilabilir?
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SEM ile Neler Yapilabilir?

Virus Lactobacillus Hair \Water flea Honeybee
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With the naked eye

With an optical microscope
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SEM nedir?
Mikro ve nano boyuttaki yapilari gortuntuleyebilmek igin kullanilan bir mikroskop turudur.

* Yuksek ayirt edebilme gucu

. . }“BUyUk” ve “purizlu” ornekler, toz halindeki ornekler.
* Yuksek alan derinligi

Optik Mikroskop - SEM

" | Vida Uzunlugu: ~ 0.6 cm

» Topografi, morfoloji ve kimyasal analiz
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Signal: Carbon X-ray
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6 Source of illumination 9
Light Scanning

microscope " electron
(LM) P — N microscope
Condenser lens I (SEM)
0\ m Focusing lens
Objective lens Q
Specimen ’
- & 0.61A
L L]
s e > Electron detector
Projection lens u r -
' : AccY. SpotMagn Det WD F—————] 60mm
u Slll a 200KV 20 646363 TLD 6.1 IYTE-MAM
Eye Stage

Optik Mikroskop Elektron Mikroskobu
A=400-780 nm A =0.00698 —-0.0867 nm
u=1 u =1 (vacuum)

150 nm for A =0.00698 nm and a =0.1
radians r = 0.04 nm

maxX. r
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« Termoiyonik kaynaklar (Tungsten flament, LaB6, CeB6)

» Alan emisyonlu kaynaklar (Ekstra vakum ve sogutucu) yuksek akim yogunluklari
—  Schottky Emitorleri
— Soguk Alan Emitorleri

Image agrandie

LaBs Tek kristal Tungsten flament Alan emisyonlu kaynak
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Electron Electron Electron Ei::ctron Electron Ei)ectron
beam beam beam e beam cam
Sample Sample
Low High
accelerating atomic
voltage number
Medium Medium
accelerating atomic
voltage number
High Low
accelerating atomic
voltage number

Hitachi High-Tech

Copyright ©2015 Hitachi High-Technologies Corporation All Rights Reserved.



VST TRA HITACHI

: Inspire the Next
mi P

T Elektron demeti ile ornek etkile

15 keV
3000 A
8000 A e N
N
Si
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Dusuk Enerji ile ylzey detaylari

Vacc. : 15kV

Vacc. : 5kV Vacc. : 3kV
H’taCh' H’gh']@Ch Copyright ©2015 Hitachi High-Technologies Corporation All Rights Reserved.
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X-ray

BSE
SE
S
SE Detector
RSPl o
CL o
A ) <10nm (2)

ok
Current |

5

Scattered TE TE
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Gelen elektronlar
Ikincil elektronlar

Al Kal

Geri sacilimli elektronlar

350
300
250
2003 | ©
150
100

<

Ornek
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{ IR kamera
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Inspire the Next

« Everhart-Thornley Dedektoru (SE)

— Ikincil elektronlari algilar
— Sadece yuksek vakum modunda c¢alisir

« 4+1 segment PD-BSE detektor

— Geri sagiliml elektronlari algilar
— 5 segmentli olan dedektor 1.5kV den itibaren goruntu alabilir
— Dusuk vakum, yuksek vakum modlarinda calisir

« Ultra Variable pressure mode Detector (UVD)
— Dusuk vakum modu icin foton bazli SE detektor
— Dusuk vakumdaki soft orneklerin goruntulenmesi

H’taCh’ H’thECh Copyright ©2015 Hitachi High-Technologies Corporation All Rights Reserved.
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SE Boe 10P0O
(Everhart Thornley)

DETECTOR
{)SE ®BSE O ¥ _Ray

¥ ABCH

10.0kV x1.00k BSETOPO

COmMP| TOPOD 3D
BSE Gain

10 C O @ 4
Analysis + Std. = H R,

10.0kV x1.00k BSECOMP

10.0kV x1.00k BSE3D

BSE COMPO Q%\ 3 FQ
Copyright ©2015 Hitachi High-Technologies Co Il Rig erved.



: o HITACHI
o UVD Dedektori Inspire the Next

SU3500 5.00kV x400 UVD 50Pa

5 o
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Kaplanmam|§ _

Pressure:

5 Pa

Pressure:
10 Pa

Pressure:
20 Pa

ot r .- I - E S 5. 0kV x250 200um
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«  Yiksek Vakum Modu (lletken rnekler)
« Dustk Vakum Modu (Yalitkan ornekler)

Gelen e|ektronlar
* Charging etkisini kaldirmak igin iyonize gaz molekulleri \):J /
ns
Gaz o
molelﬂleri lyqn O
O & P
Y | [por
Uyariimis gaz
o O
’ (G
BSE \

SE
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SUB600 30.0kV 14.9mm x80 BSE 10Pa
Bazalt - kaplanmamis
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ELEMENT SETTING

+ OFF -

@ &

Wy = - -
c. .A-i
. ce o o

PRE- AMP GAIN
1stStage ¢ High  Medium © Low
2nd Stage & High  Low

Close

Bazalt - kaplanmamis
Hitachi High-Tech
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PD-BSE Detector

AG &
B& O
ce o«
D& &w
EC &

PRE- AMP GAIN
1stStage ¢ High & Medium  Low

2nd Stage @ High  Low

Close |

SUB600 30.0KV 14.9mm x80 BSE 50Pa
Bazalt - kaplanmamis
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S4800 5.0kV 6.5mm x18.0k YAGBSE 7/5/2006 12:43 '

. R Sample courtesy of Prof. Vilar, IST Lissabon
H’taCh’ ngh'TGCh Hitachi ng h-TechnoIogieS EUI’@B@”@W Hitachi High-Technologies Corporation All Rights Reserved.
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Inelastically
scattered electron

Incident electron

Characteristic x-ray
(having an energy peculiar to element)
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Characteristic x-ray

Continuous x-ray

Fig. 3 X-ray Spectrum of Stainless Steel Specimen with
Energy-dispersive X-ray Spectrometer

H’taCh' ngh'T€Ch Copyright ©2015 Hitachi High-Technologies Corporation All Rights Reserved.
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Backscattered electron image
(< 5,000 magnification)

The cross-sectional structure of the
fiber was observed with a
backscattered electron detector.
This permits conformation of how
the white particles are dispersed in
the fiber. '

] el
350
300
250
2004 § ©
150
100

50 1
0 — L | — B
2 4 (keY) X-ray mapping

[] X-ray spectrum of area image of Cand Ti

enclosed in rectangle above
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Cu-
tabakasi
Kaplama
tabakasi
Alasim -
Fazi
Lehim
‘BSEF gérﬁnti]si] .(compo) Cu-K Ni-K
Pb-M Sn-L 4 elementin ust Uste
gOsterimi
Vacc. : 15kV Mag. : x2k Integration time :3min
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Signal: Carbon X-ray
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» Tesekkurler...
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