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Inspire the Next Difference among OM, TEM and SEM s e

HITACHI

Optical source Electric source Electric source

Lx_]

? M_ M Condenser Lens E : E

Specimen Specimen

N = (00
Obj Lens R &__E Obj Lens Scanning_ i

Specimen

' XX

' Screen

y 4 = 4

Opt TEM SEM




HITACHI HitachiHigh-Technologies

Inspire the Next CORfiguration of a scanning electron microscope HITACHI
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Inspire the Next Magnifying mechanism in the SEM HITACH!
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Inspire the Next Magnifying mechanism in the SEM HITACH!

Hitachi SEM’s Magnification is base on the size of 4x5 inch film.

(Otherwise CD-SEM is base on the size of Monitor’s Window)
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Inspire the Next
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HITACHI  Electron Scatting inside of specimen s
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Inspire the Next
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Inspire the Next (Hﬁw to pf’ﬁﬂUﬁe) HITACHI
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Inspire the Next  from a specimen
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HITACHI  Electron Scatting inside of specimen R s e
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Inspire the Next

Vacc= 1kV Vacc= 15kV
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Specimen:Carbon
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Inspire the Next Image at different Vacc T
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Inspire the Next

Electron incident anghe and emitted SE amount Hitachi High-Technologies
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Inspire the Next  (Secondary Electron excitation volume) e

MonteCalro simulation

Comparison of scattering region of incident electrons (Sample : Si)
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appears darker
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(Edge effect) compositional
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intensit :
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Inspire the Next  (BackScattered Electron excitation volume) e

Vacc; : 1kV

Vacc : 10kV

Sample : Ni-Al alloy

HA-BSE intensity
compositional/channeling l_\_,_L

information
LA-BSE intensity
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information N —r—
+ topographical information} | Scanning beam
q N HA_—BSE _ BSE
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BSE : Emission depth depends on Intensity vary depending on
accelerating voltage. LA-BSE accelerating voltage.
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Sample surface >10um Q
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Inspire the Next Resolution of SEM HITACHI

For example: Digital Camera
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Inspire the Next Resolution of SEM

Hitachi High-Technologies
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Resolution of SEM =the minimum recognizable distance between

unrecognizable

two particles

recognizable
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Inspire the Next 1 N€ lens system of a scanning electron microscope HITACHI
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Inspire the Next

S-4800 Base on
Specimen Pt particley~ 4X3Inch
Vacc 15KV ~ film
Mag. 220k X &
Resolution 1.0nm

Resolution of SEM
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.

25500 30 Qi LA M ed0isES (* . ¥

S-5500
specimen Pt particles
Vacc 30kV
Mag. 800k X
Resolution 0.4nm

Hitachi High-Technologies
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Inspire the Next HITACHI
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Inspire the Next HITACHI

Tungsten SEM Tip FE Tip ' I ! l
AV= ~2eV AV=~0.2eV
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Energy spread is better



HITACHI

Inspire the Next Comparison e
Tungsten LaBg Schottky Cold FE
Electron Size 30 10 20nm 5nm
Luminance (A/cm3-sr) 108 107 108 10°
Energy spread(eV) 2 1.5 0.5~1 0.2~0.5
Cathode Temperature 2500 1800 1700~ room
Vacuum (Pa) 104 10-° 106 107
Life Time of Tip (hr) 50 100 5000 More than 1 year
A4 A4 A4
Range of Low Vaccum High resolution Ultra high resolution
use Surface structure observation | Low accelerated Voltage Ultra low accelerated
WDX/EDX analysis Observation Voltage Observation
CL/EBSD analysis WDX/EDX analysis EDX analysis
Stable Ip of long time running | CL/EBSD analysis Signal selection
Stable Ip of long time running | STEM
CD-SEM(On line SEM)
Series S-2000 S-3000 S-4300SE/N S-4000
CD-SEM S-5000
Resolution 3.0nm/x300k 1.5nm/x500k 0.4nm/x2000k
&Max Mag
(for example)
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Inspire the Next

Object lens type

Hitachi High-Technologies
HITACHI
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Inspire the Next EX B
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Inspire the Next EX B '
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Inspire the Next Su p er EX B

Multi signhal detection

S-4800 signal detected system

Primary Beam _'[ SE or SE+BSE-L ]
SE/BSE {
signal . S E J
Super ExB SED1 7 . . \
- Surface information

- High resolution

Obj lens
- easy to charge up
SED2 . . -
| [_ = ] \_ " energy :10 -100eV D
Specimen
— BSE { ® BSE ]
( . : : \
- composition information
- BF-STEM APT * not easy to charge up
(option) * less edge effect
BF-STEM Detector - energy: depend on Vacc

(option) \_ )
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Inspire the Next

SE Meode
12y,

S-4800 2 OkV 1.5mm x45.0k SE(U)

Primary Beam Upper
Detector

ExB

Lens
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Inspire the Next HITACHI

S-4800

SE Mode SE+BSE-L Mode

TFET(Thin Film Transistor)
Vacc : 2kV Mag : X12K
FIB, no coated
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Inspire the Next HITACHI

TET(Thin Film Transistor)
Vacc : 2kV Mag : X12K
FIB, no coated
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Inspire the Next VaC uum SySte m HITACHI
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Flashing HITAGH

Inspire the Next

The function of Flashing is to reflash the surface of FE tip

{ Remove gas from FE tip
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Inspire the Next FkaSh i ng HITACHI
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Flashing necessary

After Flashing Time ——
Stable period: 4~8hr
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Inspire the Next HITACHI
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