Scanning Electron Microscopy
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Light Microscopy

Tabletop Mini-SEM

(Mini Scanning Electron Microscope)

SEM

(Scanning Electron Microscope)

TEM

(Transmission Electron Microscope)

Sample : Leaf

v~ Light Microscope
_> MM
->
->
->
-> C|X|Eoi0 g
-> o[ M ei0| g

Desktop Mini-SEM
-> Low vacuum SEM
-> High vacuum SEM

SEM

-> Normal-SEM
-> (FE-SEM coq, schottky)
-> FIB(Focus lon beam)




3 j Product Segment
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1,000,000x 300,000x 100,000x 10,000x 1,000x 100x 10x

Range of Magnification
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Why Microscopy?
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5 | Hx¥01E (1I- Mini-SEM)

Why Tabletop Mini-SEM?

gt MAten| Z 1t S Lot HA| H=E ALESHH, AL fE 0|83t TS SE Q| Chamber Off & E MES FASHO] EHALE
O|ojX| 2 Hetstof BHESHE HALR 0| oLt
222 MNAE|O Compact oF CIAtQIN &4 2 7|5 FH22 Lt Ar8AIS0| 822 2 + AEE /e 25 SEM O

£ =
Z|CH 10 THef 7EX] BHE Jhsoho] Zetsio|Zar Yet MXH 0] A 2| Middle & Line-up 822 AHEE &= Q= Application O] Ct
(o] C 7(()

ol 7tAT G2 FOiH|E FEoiAe WE AZEM0| 275 = AE0 HStLt.

T& & H| 2

Source Tungsten Filament R4

Resolution 5~15nm IotE : 200~750nm

Magnification 20x ~ 100,000x Hx )
1. YHEHXIHAO0[Z0| i) MBS 7tA 7
2. 7t B0l ALESHE HiE g9 +4d (AN

Strength (Z &) 3. M2 O/P 10| ChATH AR SSAE e
4. MESHHAZH A22Y 7ts ‘
5 EDS & T&o=z MEQ| JAEM Jts '

0| Zo| Hsh &2 AR SR,

MAE Ze (RE Z2|AQ
Weakness (£t ) 12| 22 (ZE, 22|49

Hwn =

It 24 (Cutting, Milling ..) F
X&EHl 22 E uH (HEtHEQ)

Price SEM : 5000~7,0002F EDS : 48 ~6H



6 | ™Xei0|3d (I- Normal/FE-SEM)

Why SEM?
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Ugt MAIHO|ZS & SRE PRECL
E A3
=

T
Tungsten FilamentS AF23tE Normal-SEM(E M X} 2H&E3 SEM) 1} Field Emission (H17]| 2HAMY) FE-SEM O 2 & EICEH

SEM 59| 7% 2 X0|= Beam source O|LCt.

74E 20| AF2BHE FilamentZ HAH ME VAIZ FEE2I 33 Hair pin types A SHCt
W filament2| Cathoded - BiasE 7|3} 2700K7‘*E JtEE|H € MXE LMAIZICH gt~
AL S B A MXLE A ZICH Beam QO 72/ SHTH S~
Field Emission Gun2 25 EHO| 2ot M7|&0| FAMLEUS I HALL|Y L= Mt 82 0|29t

=5 EH0| Z3s MI|™0| Ze|H XU HS RO 2 HEE Z|0f LiZbes 0| M7Ict

OtF Zot M7|E2 dA7]7] {I5t0 E7I2 Tipo| 1™ L2 20 MAE Y= A|7ICH

Bt

Field Emission Gun2 ZH X} MXE0f H|sH [ =7} 100~10008 =2
Crossover diameter= 50~100A" = 2 ZFO}A| SEM resolutionS 3 A SFAFA|ZICEH
20| ZX|qF XDTIZ(108pa)2 2R ZE BHC},

T= W filament Field emission Cold type Field emission Schottky type
Electron source 37| 30~100 um 5~10nm 5~10nm
Current stability 0.5% or less 5% 2%

1% or less/hr 5% or more/15min 5% or more/15min

=3 50~100 hr 2~3year or more lyear or more
tE2E 2800k 1400k 1800k
NIE <10e-3Pa (10e-5 torr) <10e-7Pa (10e-9 torr)
7t4 2022 L2 150022 12002



[ | TXE0|E (O- Normal/FE-SEM)

Why SEM?
TE SEM FE-SEM
Product
Resolution 3.0 ~ 35nm 0.5nm~1.5nm
Beam source Tungsten Filament Field Emission Filament (Schottky)
Magnification 10x ~ 300,000x 10x ~ 1,000,000x
Accelerating 0.5~30kV 0.1 ~ 30kV
Probe Current +=2nA~100uA 1pA ~ 200nA
Vacuum High Vacuum High vacuum
EI|FE ; 10~208 EI|FIE  1A|ZE~3A] 2
Room Size 2~38 3~4'8
* AR YA 8 2E TR *AXEA A EE Fa.




8 | Ix+¥01E (m- FIB)

Why FIB?

FIB(Focus lon Beam) &% O|2 4] ZH|IZ HEOS| EH

=S o EY BHES Ga(ZE) lon Guns S8l T&610] ME 7t3, Htt 58 St ZHH|o|Ct
FE-SEM 7 Z0] Ga Gun I} Manipulator A|ABI0| E8tEl ZH|ZH LHH o2 TEM A|H X2 2 58S 10 ULt
24 nmOjA 1~3008 Lt AFO|=Z A A|HE Cutting 5H0] TEM Cu Grid O] M&H(Pt) & SHC (BL=H| 2 TEM A|EH A ME 2Q)

Focused

Focused
ion beam

electron beam

Cracks =
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O | IxXHEOIFE (v- TEM)
Why TEM?

¥
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TEM (Transmission Electron Microscope) = &
HA S HESH0 Al 20| FASHH A28 St 2
A2 E JA7F Fotstr| IE0| A|ZE aF SHO{Of 61, Aol 2| -4 S BES = A2, A|go 2FETFXRE 24T = ULCL
TEM ¥ES MZ5H7| ot TXA 2| EAt= i@ SYSICH 2T A|l2& 20nm~100nm & 0 |

FIBZ} 7HEE|7| F7HX|&= Disk cutter, Punchm Electro polisher, Grinder(specimen, dimping) 2| HAHZ2 A|Z HZnpg0| Z3UCt
HAH0|Z0| HIBH Al & Fatsto] /X X E 2t SHLE 2 7MY (50~300kV)E 8%

%|20|= 300Ky | ETfMAISIO|AO| &S 8t QIct,

XS0l 22N

FEXME S HARIZ0]| 23 =ity o= &= FHIO|ICH

ot T

o

L2
0
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: Sgl FIB lamella |
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(Scanning
Electron
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(Transmission
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QHOIE =S
(Auger Electron
Spectroscopy)
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;= & nm @ SEM
~1nm @ TEM
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121 FMEXE0Z(SEM)Q e

e FAIM XA 0| B(Scanning Electron Microscope)

e L3tHi[| Z(Optical Microscopel
- 2ls0l Xl &3 - 2ilis0] 2=
- XFHAMTI ET &8 - XFHATII =8




131 FAEXIHEDIZ(SEM) £42| HHe : X

@ SE (Secondary Electron, 2X} X}

c A TR Lol AlEHD Z =510 AL Lt A|HO| H| Bl SF0f 2|8 A|HO|A 2 lSt= 50ev 0[5He| O HX|E &= FXL
@ BSE (Backscattered Electron, ZtAt2E MXH

c AL TR HO| AlHD SF510] FAIHAZ Yo 2 WEL[= ™A}
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M EF U EN Y 245 i &
- B3 @Al 3 pxo| 2 - SEM®] Z7H2al5: ~1 nm - SEM| o) 2
- SE9} BSE ¥4t «EDS 4 =42 H& HA
- EDS YA 2A ] M = Lt/ Lspecimen
(Point, Line, Mapping)

2 2 b ARfo] BAF U BE] RHE
0| M| Particle 2! @ E2 & o| 9| x| =& 2 A} HA

EDSE 0|85 22 % ttato] x4 24
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20' SE / BSE Detector
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21 | SE (Secondary Electron) Detector
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22' BSE (Backscattered Electron) Detector
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OIZd% S HFAFEEE XHBSE) 2 SHC}

HMEE HUMEE FOLIRE HAS2 O8] 74| ChYet B2 2 MEFHDY,
O|F ™Al Bty H| BHd MEtC = FZE 0L

Q 1Xt ™Xpe| Bt Ateh MEE|= ™XIF 28 (momentum)2 HSHK| B OfLH A= = H
H

StALE 1ev O|LHE 2| GICH 28 p= mv 0|11, mE HoIA| ooz &5 HEI|
QfehEh B AHEF 22 = 0-180°0| 5o ol XNl grs A=C

Q Ehy LEt2 & TR Fof ;AR ALO[of A -l ThLY,

Q Hxts & €5 dE HeR FojLE S22 ME Z40] 2 Z27t leh 0|AS0
FYLrEt XS O[Tt
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Reference

1. MXts0/Z4ol 22| & 28 (LI-E87|=¢
2. FAMHXH0|E 240t XM O|H 24 (FEC

3. SEM Product Images
- Hitachi, JEOL, EMCRAFTS, FEl it



Go together!

Supreme position
Effective performance
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E-mail gsem@gsem.biz




