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New SEM Techniques to Observe Nano Scale Structure
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Table 1 Specifications of ultra low voltage SEM (Carl Zeiss
NTS GmbH., ULTRA 55)

Acceleration voltage | 100 V=30 kV

Lateral resolution 1.0 mm(15 kV), 1.7 nm(1 kV), 4.0 nm(0.1 kV)

Beam current 4 pA-20 nA

5 Axis stage, X: 130 mm, Y: 130 mm, Z: 50 mm,

Sample stage Tilt: —4 to 72°, Rotation: 360°

In-lens detector for SEM image, Everhart-
Thornley detector for SEM image, EsB detector
for back scatter electron image with co axial,
Back scatter electron detector without co axial,

Detector

EDS analysis system | NSS300(Thermo electron)

TOMTIZUAF = N—DLEVEFHFREAETHI L,
BN D WY - B OMARTDENY L v A2 AT
HZ e EOBTL Y AEFHICED, NMEEBEE 100V ~
5kV OHFHOBALINHEEIEICB VT, B2 Ehes5E
BLTWwWb, F7z, RMOIRBISHUIZZ indens IKETH
Hi#B L ORmEEIRICHEIE % ET (Everhart-Thornley) —
KETHMEE, TAVF—=T 45 ¥ 7 H e CTWE
DENBE R R T ldE (EsB) R ExflioT, R
B EMEHAE S 2 LA TES XY,

21 WBEMEREEEEETEBEZELIL L
Irychll

Photo 1 12 Si 7 T F O F W) 5 O RF 75 W % ik 7 £
AEZTHEL %R " §6380 SEM THW 5N T
VA EMHEEE (15kV) TEET 2 &, Wi kit
B —%a > NI AN EHETHBOHROND. O

Photo 1 SEM image of organic contammauon on Si wafer under
different acceleration voltage (15 kV and 100 V)

— 103 —



F 7 W28 % H L v SEM il
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Photo 2 SEM image of anodic oxidized Al film for condenser
(Acceleration voltage: 1.25 kV, Without any coatings)
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Photo 3 EDS mapping (Au, Al, W, and Si) and back scattered
image (BEI) for wire bonding for intersection of semi-
conductor devise (Acceleration voltage: 4 kV)
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Table 2  Specifications of FIB-SEM (SII NanoTechnology Inc.,

SMI-3050MS2)
(1) SEM
Acceleration voltage 1-5 kV(Field emission)
Lateral resolution 5.0 nm(5 kV)
Area 0.4 X 0.4 um*-400 X 400 um?

Sample stage 5 Axis stage (X, Y, Z, Tilt, Rotation)

(2) FIB

ITon source Ga liquid ion gun(2-30 kV)

Lateral resolution 2.0 nm (30 kV)

Fabricating area 0.5 X 0.5 um*-800 X 800 yum?

Sample stage 5 Axis stage (X, Y, Z, Tilt, Rotation)
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Photo 4 FIB-SEM (SII NanoTechnology Inc., SMI-3050MS2)
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