Real-time 3D analytical FIB-SEM HITACHI

Inspire the Next




FIB-SEM System for True 3D Structural Analysis

The analysis of internal structures are important for a comprehensive evaluation of advanced materials and
devices. The combined Scanning Electron Microscope (SEM) and Focused lon Beam (FIB) system enables

site-specific cross sectioning and lamella preparation, which have become indispensable for SEM observation

and Transmission Electron Microscope {TEM) analysis.

The newly developed FIB-SEM system from Hitachi, the NX9000 incorporates an optimized layout for true high

resolution serial sectioning to tackle the latest demands in 3D structural analysis and for TEM analysis.
The NX9000 FIB-SEM system allows the highest precision in material processing for a wide range of areas relating

to advanced materials, electronic devices, biological tissues and a multitude of other applications.
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| Features

SEM column and FIB column are crthogonally arranged to optimize column layout
for 3D structural analysis.

Combination of high brightness cold field emission electron source and high sensitivity optics
support analysis of a wide range of materials from magnetic materials to biological tissues.

Micro-sampling system and Triple Beam system allow high quality sample preparation
for TEM and atom probe applications.

: Appﬁcaﬁons

| lon milling and observation at normal incidence in real-time for true analytical imaging

Cut & See-3D-EDS 1)-3D-EBSD @ available for a wide variety of materials

High resolution, high contrast SEM column
by high brightness cold cathode field emission electron source and high sensitivity optics

High resolution 3D structural analysis enabled by highly stable,
high precision sample stage

High quality TEM-atom probe sample preparation using Micro-sampling®
and Triple Beam” system
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lon milling and observation at normal incidence in real-time
for true analytical imaging

The SEM column and FIB cofumn are orthogonally arranged to realize normal incident SEM imaging of FIB cross sections.

Orthegonal column arrangement eliminates aspect deformation, foreshortening of cross sectional images and shift of FOV (Field Of View)
during serial section imaging, which cannot be avoided by conventional FIB-SEM systems. The NX9000 images produced enable highly
accurate 3D structural analysis. Optical correlative microscopy can be applied easily due to the benefit of surface planar EM imaging.

Conventional FIB-SEM

Orthogonally arranged FiB-SEM

SEM incident angle: 54°
Deformed aspect ratio
due to oblique section Imaging

Serial section images

with deformation and
FOV shift due to obligue
section imaging
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SEM incident angle: 54°
After aspect ratio correction

Serial section images

without detormation or
FOV shift thanks to
normal incident imaging

SEM incident angle: 90°
No deformation thanks to
norma! incident SEM imaging

Sample : Mouse bra e
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Cut & See:3D-EDS’-3D-EBSD" available for a wide variety of materials

Cut & See

Cut & See supports high reselution, high contrast imaging of biclogical
tissues, semiconductors, and magnetic materials such as steel and

nickel at low accelerating voltage. belsi e bt o R

Serial section images
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Serial section images can be collected 1 nm step Cut & See i il
with high throughput due to the proper
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Sample : NAND flash memory o T
SEM aceelerating voltage : 1 kV ]
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Cutting interval : 1 nm : l '
SRR reffoe 200 -‘ i:';lrﬂ -!w'-w'r;_lr"z-]vrv' i "‘"'—I'ETWNET' e

Reconstructed
XZ plane
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3D-EDS’

Serial section SEM images and serial section elemental maps can be collected using 3D-EDS.
Large area silicon drift detector

reduces acquisition time and

enables elemental mapping at

low accelerating voltage.

Sample : Fuel celt electrode
SEM accelerating voltage : 5 kV
Cutting interval : 100 nm
Number of cut ; 212

Sampla courtesy of Fraf. Naok Stnkazong,
University of Tokya

3D-EBSD’

Simultaneous SEM, FIB and EBSD signals are obtained for 3D-EBSD without moving the stage
during FIB sectioning and EBSD analysis. Accuracy and

throughput of 3D crystal orientation analysis and segmentation

yield high quality and less post-processing correction.
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Sample
(,\0.#5“ Sample : Ni
4 SEM aceelerating voltaga : 20 kY
Cutting nterval : 150 nm
Number of cut : 150
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High resolution, high contrast SEM column
by high brightness cold cathode field emission electron source and high sensitivity optics

Small scurce size and low energy spread of cold cathode field emission electron source allow high resolution imaging even at low
accelerating voltage. In-column SED, in-column BSED, Retractahle BSED®, and STEM® detectors™ are placed at optimal positions to
support a diverse range of samples and analytical purposes. Each signal can be simultaneously acquired at beam coincident point.
For STEM imaging, bright field STEM detectar® and dark field STEM detector® are available. FIB prepared sample for TEM and atom
probe can be examined rapidly without taking sample out of the chamber.

In-column SED {Secondary Electron Detector)

Fuel cell electrode
10.3 kV

In-column BSED (Backscattered Electron Detector)

Fuel celi electrode Mause brain neuron tissue
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STEM detecEr'

Gallium nitride
{GaN)

7 kV

3D NAND flash memory
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' High resolution 3D structural analysis
| enabled by highly stable, high precision sample stage

Optimized sample stage and sample holder significantly
reduce drift for lengthy acquisition sessions.

Together with stable ion source and optics, high precision
serial FIB slicing is achieved to support high resolution
3D structural analysis at nanometer scale.

Poly Si layer measurement

3D reconstruction

'!iil"l'*"

Sample : 3D NAND flash memory
SEM accelerating voltage : 1 kV
Cutting interval : 2 nm

Number of cut : 498

High quality TEM:atom probe sample preparation
using Micro-sampling” and Triple Beam® system

Micro-sampling system® enables site-specific extraction of micro sample inside the chamber
while Triple Beam system® drastically reduces FIB-induced damage using Ar jon beam.

For atom probe sample preparation, EBSD* signal can be utilized for end point detection
simultanecusly. Needle shape sample can be prepared with specific grain boundary preserved
which is difficult to identify by SEM.

= .1 ym
needle

Sample : Metal matenal

SEM accelerating voltage :

1 kV for imaging s o)

20 kV for EBSD analysis ,_.__” B (i




Specifications ;

NX9000 i Uni :
Cold cathode field emission source
0.1 - 30 kV
2.1 nm@1 kV
1.6 nm@15 kv
Qa Hquid metal lon source
0.5 - 30 kV
4.0 nm@30 kV
100 nA

In-column SED / In-column BSED /
Chamber SED

0 - 20 mm*!

0 - 20 mm*!

0- 20 mm*!

0 - 360!

=25 - 45"

6 mm x 8 mm, 2 mm thick

Ar fon 3™ column For low enargy Ar lon baam polishing with real-time ©| Operation table

SEM end point detection functiona. 0 Subtnhle ——
Micro-sampling system For micra sampia extraction from bulk sample. ©| SEM comtrol cabinet

For deposttion of multipie gases. Gas needs to be ©! FIB control cabinet

specifiad. ©| Transformer

© Waight
For low angie BSE deteation. Retractable STEM ] Sl o/ pumE
or X
- @ Chiller [recommanded mocdel) *2
detector cannot be mounted simultanecusly, ® Argon ot

Far bright fisld STEM imaging.

Retractable STEM detector For dark field STEM imaging. Retractable BSED M

{(STEMType TN} cannot be mounted simultaneously. 1

Coid trap Effective for reducing contamination. Room Sat value 22°C+3°C

Alr protection sample transfer | Sample environment protection during transfer. temperature [0 e Sat value =1°C

Side entry auto stage TEM hoider stage for diract transfer. Occuples EBSD port. ] Fluctuation 0.5°C/h or lass

Alr protection cocling holdsr, Side entry auto stage required. [Humidity BT 35 - B0% no condansation

Sample rotation holder Side entry auto stage required. " Single phasa AC200/208/220/230 V+10%
For reduction of hydrocarbon in SC chamber. 30 A (50/80 Hz)

entry auto stage cannot baymounte_dm;?nunltg;-r:msly. S:?:rng e 2:_'10{;; ;{::h AL

:z xﬂo:nmaﬂis:dﬁp:ﬂ?;mm::;mv;“xu s:an Tempaeraturs 15.25°C

EDS system required. ! | Temperature fiuctuation :D.!'?‘G or less/ 10 min
3D-EBSD softwars EBSD system requited. M:gas | Puity £9.95% or higher
Chiller For SEM lens system cooling. ! Pressure 0.5 - 0.7 MPa

NOTICE: For correct operaiion, follovw the instruction manual when using the instrument,

Specifications i this catalog are subject to chiange with or withaut notice, as Hitichi High- Technologies Corporation contnues to develop the ket
technoloygies and products for our customers,

Copynght (G Hitechi High-Technelagies Corporation 2015 Al nghts reserved.

@ Hitachi High-TEChnOIOgies Corporation For technical consuftation before purchase, please contact:

customercenter.ev@hitachi-hightech.com
Tokyo, Japan -

hitachi-hightech.com/global/science/
24-14, Nishi-Shimbashi 1-chome, Minato-ku, Tokyo 105-8717, Japan

@ Hitachi High-Tech Science Corporation
http://www.hitachi-hightech.com/global/hhs/

Head office
24-14, Nishi-Shimbashi 1-chome, Minato-ku, Tokyo 105-0003, Japan
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