-

ZEISS Microscopy Solutions

l_for Materials Science J

Seeing beyond



ZEISS Microscopy Portfolio
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Light Microscopy
ZEISS Smartzoom 5

ZEISS LSM 900 for Material

Scanning Electron Microscopes (SEM)
ZEISS EVO Family

ZEISS Sigma Family

ZEISS GeminiSEM Family

Focused lon Beam Scanning Electron Microscopes (FIB-SEM)
ZEISS Crossbeam & Laser Family

X-ray Tomography Solutions
ZEISS VersaXRM Family

ZEISS Xradia Ultra Family

ZEISS Xradia Context microCT Family

Automation Solutions & Services

ZEISS ZEN Imaging Software
ZEISS Al Supercharger
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Sampling Made Simple: Your Automated Digital

Microscope

ZEISS Smartzoom 5

Principle

d, NS E, XS idlet 22 XIsY S 715
SHERILICH o ALE Xt FBtH Q E1111|0|*E o|

Smart Zoom5 O|O|X| ZH2 X5 X
Zt3E1 Qo 1EHE o[o|X| ¥ 5 8l -.'?'_-—|

XTL XK == =
823t #|2 =xoz IEZX HI0|HE 24, &SgLCt
Features
. 2ot Hig S W A HX|, MM ET|, ZES0| 2= AW, 2D U 3D 24 JHs

« 2D 24 Distance, Height. Perpendicular line, Parallel lines, Multi line, Connected angle,
Disconnected angle, Contour, Circle radius, Circle diameter, Circle-to-Circle disance

+ Head tilt 7| &2 &%t 3D 24 Distance, Profile, Volume, Angle
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Configuration
« Objectives Data « MotorizedStage
« PlanApoD Sx/0.3FWD 30 mm « Travel(x,y): 130 x 100 mm
« PlanApoD 1.6x/0.1FWD 36 mm « Travel (z): ~60 mm
« PlanApoD 0.5/0.03FWD 79 mm « Maximum load: 4 kg
« Reproducibility: = 1um
+ Absoluteaccuracy: £5um
Application

Chipped edge on outlet valve, 3D reconstruction, 36x PCB component, imaged without (left) and with polarization filter (right) on Smartzoom 5, showing how glare can be reducedand contrast
magnification, Full ringlight illumination acquired with Smartzoom can be optimized
5 digital microscope



Confocal Laser Scanning Microscope for Surface
Analysis

ZEISS LSM 900 for Material

Principle

DefectOf| CHet &Qlup Z20f| et 2410| 753k, 3D Defects, Topography £H0| 7t
gLt 2 sampledild §2 Y £H 3 NanoEHe| £HE ColorZ M3 etL|C.

Features

« 405nme{|0| X0l X/ X%} E|ofU= D Mo X BAO=E FEst
AN J= E&F 75 (lateral resolution: 120nm)

. ChFot £4 mztolg

« 2D roughness - R, Ra, Rq, RP, Ry, Rt, Rz, Rmaxs (SO 4287)

« 3D roughness - RSc, Rsa, RSq,RSv, RSt, RSz, RSmaxs (ISO 25178)

« 7|E} Volume, surface area, height, distance, angleS

. &5 H0|F 7|8te ChFot AAH MIS: Dark field, C-DIC, HE, €& o|0|& &

. Correlative microscopy Xto|A MXt $40| A A| 29| FHEE 2R8I
0 AN S MX} 0|2 TR A| 2|Ch A|ZH Lo B JHs
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Configuration

« Model: ZEISS LSM 900

. Detector: MA-PMTforreflection

« Microscope: Upright-Axiolmager Z2m

. Objective: C-EpiplanApochromatSx, 10x, 20x, SOx, 100x

. Laser: 405nmSmwW

. Scanning stage(M'S AH|O|X)) Ao 2 W2 S nfAlT o0|X|2 £H

Application

Wear mark on polymer surface. 3D-view of color-coded height Metal testing for material wear. Volumetric measurement of a This image shows a galvanized steel imaged with brightfield

map. Objective: C Epiplan-APOCHROMAT 50x/0.95. LSM 900 for hole. Parameters such as volume, surface, depth, perimeter and The complete plate covers: Segmentation of coating cross-
materials complexity can be derived in a report. Color coded height map sections performed with ZEN Intellesis.

and results (left). 3D-view of color coded height map (right)



Your Interactive SEM for Multi-User
Environments

ZEISS EVO Family

Principle
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Features
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2 At
« Z|CH 3000Pa7tX|S] MEISEHEE 2E5t0] MEAR U +ES Zatst A2 T5HE
O|0|X| &, M J7ts53t HE7| HS
« Z|CH 300mm CHEA|Z ZE 7Hs 3 CHASE ME ALO|X RS
. EDS HA$t Particle AtS 24, ZEN softwareZ 0|2%t 0|0|X| M & XI5S
. A X535} 0|0|X| Y 7|5

HI
1z
N
or

Configuration

« Model: ZEISS EVO 10,15, 25

« Resolution: W3 nm @ 30 kV, 8 nm @ 3 kV ), LaB6(2 nm @ 30 kV, 6 nm @ 3 kV)

« Detector: SE (ETSE), VP mode SE (VPSE 4G, C2D, C2DX), BSE (HDBSE, YAG), CL, STEM
. Software: ATLAS 5(ECHHA DotA XtE3h, ZEN(O|O|X| XtS£M Y Zot3n|Z A A)

- Options: EDS/WDS, EBSD, Cooling stage, Light Microscopy Correlative solution

Application

Microstructural insight into inhalation powder blends through

Comparing standard FDK with PhaseEvolve: APharmaceutical SE image of stellite particles, a non-magnetic and

sample consisting of large lactose carrier particles and smaller corrosionresistant cobalt alloy, used in hardfacing and acid- correlative multi-scale X-ray computed tomography. Citation for
(< 1 um) API particles. Image on the left is standard FDK; resistant machine parts. Imaged at 15 kV with the HDBSD paper: https://doi.org/10.1016/].ejpb.2023.08.016 Gajjar, et al.
image on the right is with PhaseEvolve processing. detector. Microstructural insight into inhalation powder blends through

correlative multi-scale X-ray computed tomography, European
Journal of Pharmaceutics and Biopharmaceutics, Volume 191,
2023, Pages 265-275



FE-SEM for High-Quality Imaging & Advanced
Analytical Microscopy
ZEISS Sigma Family

Principle

Field Emission Scanning Electron Microscopy= B B SHAH| EHE0 Tl Gemini Columng At
8o 12l imageE HEE 4+ UTE HMEEASLICL

Sample AtH[Q| #3t imageE HEE 4= U= In-lens Detector@t, BeamBoosterS At
St QaLch

Features

Sigma 360 VP

« Gemini | Column AS

« In-lens SE, BSE Z4Z& 7|2} BeamBoosterAt2 2 2 243t Low-kV 0|0|X| &SIts

« SmartSEM Touch 7|52 HX|INEE &85t &4 2 TS E3 ALEXI o4 &7}

« ElectroMagnetic, ElectroStaticO| &7 AFEE|= Objective Lens

« Field-free Lens 7|2 Qo A& HE 2| o= 10| 0|0|H 7t55tH FX{2| glo| [ p— )
PN PSINE=RERSIP

Configuration

« Model: Sigma 360, 560

« Resolution: Sigma 560(0.8nm @ 30 kV /0.5 nm @ 15 kV/ 1.0nm @ 1 kV)

. Sigma 360(1.0 nm @ 30kV/0.7 nm @ 15 kV/ 1.1nm @ 1 kV)

« Detector: SE(Inlens SE, ETSE, VPSE, C2D), BSE (aBSD, HDBSD, YAG, AsB), CL, STEM

« Software: ATLAS 5(CHHA 19PA Xt&3}), ZEN(OIO|X| XS24 5! st 910|F HA|), 3DSM(3D Surface Modelling)
« 3rd Party: EDS/WDS, EBSD, RAMAN, Lithography, In-situ

Application

6 C2D-F2 Al203 spheres. Terraces of sintered particles are visible under Graphite flakes with low kV surface-sensitive imaging, acquired
Cascade Current Detector that creates an ionization cascade surface-sensitive imaging with high resolution at 500 V. Some on Sigma with the chamber SE2 detector at 1 kV.
and measures the resulting current. This provides crisp images distances between terraces are as small as 3 nm.

in VP mode, even at higher pressures and lower voltages.



Your Field Emission SEMs for Sub-nanometer,
Low Voltage Images From Any Sample
ZEISS GeminiSEM Family

Principle

HSEl Gemini Column?| QFE M} £xt B 7|5, 3t Of SHAEl 89| Detector, 12|

1 kM=l Variable Pressure(VP) 7|52 M2 ELICE =
E829 Column degisn2 Lt Sample 2HE0| 0|8 MBsHH, £ 49| Low-kv M52

HEEBLICE

Features

« Beam Boost 2412 H &3t Column technologyZ Q1804 § 0=t Contrast & &

« ColumntHollM MXHYE Wkt A|F|X| b1 E&5H= WAlS AHEE Q2 M Current®
ZHO| AR E9 CHFBt Applicationd] <

« Field-free Lens 7|&2 S8l AI2 HEO| o5 gio| Hetet o|0|H JtHs

+ Polymert Z2 HIFHEM S 3 XY ARE B HN2| glo] 2& JHs

. et EHYE HES 2%t Low-kv AH20| E3HEl Nano Twin Lens 7|5 L

Configuration

« Model: GeminiSEM 560, 460, 360

« Resolution: GeminiSEM 560(0.4 nm @ 30 kV(STEM) /0.4 nm @ 15kV/0.7nm @ 1 kV /1.0 nm @ 500 V)
GeminiSEM 460(0.6 nm @ 30 kV(STEM) /0.5 nm @ 15kV/09nm @ 1kV/ 1.1 nm @ 500 V)
GeminiSEM 360(0.6 nm @ 30 kV(STEM) /0.5 nm @ 15kV/ 1.0 nm @ 1 kV)

« Detector: SE(Inlens SE, ETSE, VPSE, C2D), BSE (Inlens EsB, aBSD, YAG, AsB), CL, STEM

. Software: ATLAS 5(CHHZA 119& Xt53}), ZEN(O|O|X| XS24 9 &3 t40[Z HA)), 3DSM(3D Surface Modelling)

« 3rd Party: EDS/WDS, EBSD, RAMAN, Lithography, In-situ, Volutome (Inside Ultra Microtome)

Application

Cone image of a pair: Cross-section of lithium ion battery Etched silicon nanostructures at 50 V, no sample biasing. Imaged GeminiSEM chamber showing Nano-VP incl
containing NCM cathode, ceramic coated separator, and with GeminiSEM 500.
graphite & silicon anode imaged at 1 kV.



Your FIB-SEM for High Throughput 3D
Analysis and Sample Preparation

ZEISS Crossbeam & Laser Family

Principle

D8 AT Low-kV imagingO| 7Hs 3 Gemini Column2lt lon Sculptor FIB Columne AH25}0
Sample®| 242 %|A3t6HH, Lt THeo] MY 713 8l EM0| 7hsELICh
Femto-Second(F/S) Lasers &-&% CHHZA Milling % CHESH Sample preparation0i| Z2tH

9l Application2 M3 & LICt.

Features

. 72AZH 0|49 OHHEQl Ga 0|2 35 |/X

« 100nA2| &2 Probe currents 83t A Q1 Milling =

. SH ZH0| 7ts%t =2 FEE 2| 3D Tomography

. AFZO| ZHH3 Auto TEM Sample preparation software

=SZE MHE AME3HF/S Laser operation@ 2 @ES X[st1 tHHZE ! volume

millingS |Ate| MH| MEfE FX[otH =

Configuration

« Model: ZEISS Crossbeam 550, 350

« SEM Resolution: Crossbeam 550(0.6 nm @ 30 kV(STEM) /1.4 nm @ 1 kV)
Crossbeam 350(0.7 nm @ 30 kV(STEM) / 1.7 nm @ 1 kV)

- FIB Resolution : 3 nm @ 30 kV(statistical method) / 120 nm @ 1kV & 10pA(Optional)

« Detector: SE(Inlens SE, ETSE), BSE (Inlens EsB, aBSD), CL, STEM, SESI, ToF SIMS,

« Gases : Pt, C, SiOx, W, H20, Au, Xenon

« Software: ATLAS 5(CHHZ 1ot& X3}, ZEN(O|D|X| XtS24 S &t oi0|13 AA),

« 3DSM(3D Surface Modelling), Dragonfly ORS(3D Reconstruction)

- 3rd Party: Rapid Laser Ablation

Application

Tinsas

"
-
-
"
r
-
-

Tesens

200 ym

pre-installed recipes Step 1 of the Parameter Calibration
Procedure. Multiple trenches with different laser power settings
are milled to check for effective and homogeneous ablation.
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Todd Simpson, Western University, Canada. tsimpson@uwo.ca
http://www.flickr.com/photos/zeissmicro/sets/7215764135758512
4/ nanofabrication.tumblr.com http://www.uwo.ca/fab/

FIB-SEM tomography of a 3D NAND sample acquired using ZEISS
Crossbeam 550 and Atlas-3D. Sample was depackaged and
mechanically polished down to the topmost word line. Shown is a
virtual sub-volume of 2 x 1.5 x 0.7 um3 size, extracted from the
dataset at the transition region of upper to lower deck.
Reconstructed voxel size 4 x 4 x 4 nm3.The resulting
reconstruction allows for looking at multiple planes of section
across the device from any virtual section.



Your X-ray system for today with assurance
for tomorrow

ZEISS VersaXRM Family

Principle 1

XRM VersaE 1g imaging 7|&& AH85H0] CtFet Sample®| 18 &F = 3D imaging2 M3 9 =
S X-ray 0| ZYLICE ZEISSTHe| SXHA QI &8HOptic)7|&0| TS El Resolution at a

Distance(RaaD) 7|& 2t Two stageZ410| =&l CHFSH HIZ2| High resolution 3D image :

71&g Sl H|nta| 240 M2 JHX|E M3 gLCt. Vemaxk?

Features M

« 450nm Resolution@ 2 S TIEEl 3kt H|I}2| 24

. 7|1E CTELH TEE M2 4S5 St 627K Tools:
Absorption, Phase contrast, LabDCT

« %119 4D & In-situ solution XS

. Al 7|&0| =&l Al SuperCharger, DeepRecon, DeepScout, MARSE £t
2| £=(Throughput) ¥ A& (Performance) 24

Configuration

« Model: ZEISS VersaXRM 730, ZEISS VersaXRM 615, ZEISS Xradia 515 Versa

« Spatial Resolution: 730 Versa(0.45pm), 615 Versa(0.5um), 515 Versa(0.5pm)

« Voltage Range : 30 - 160 kV

« Maximum Output : 25 W(730 Versa, 615 Versa), 10 W(515 Versa)

« Detector: Flat Panel Extention(FPX), LabDCT, 40X objective lens

« Software: ZEN, OptiRecon, DeepRecon Pro, DeepScout, Dragonfly ORS, GeoDict,
« 3rd Party: In-situ(Compression, Tension, Heating)

Interior shot of the ZEISS Xradia 510 Versa with the FPX flat panel extension. FPX combines with the proprietary RaaD high resolution objectives to
broaden capabilities for Scout-and-Zoom: rapid macroscopic imaging of an entire sample to navigate to regions of interest for high resolution
imaging. For larger samples, at higher throughput. ZEISS FPX Flat Panel Extension for Xradia 510 Versa

Application

1:1 web image. 2nd half of slider to demonstrate imaging with A12 smartphone package: full volume imaging at high This collection of images shows XRM scans of an intact 18650 Li

DSCoVer DSCoVer exclusively available on ZEISS Xradia 620 Versa resolution using ART DeepScout. ion battery. This battery is most interesting for its applications in
enables separation of the particles. 3D rendering shows the automotive industry and mobile consumer devices. The internal
Aluminum/green; Silicates/red (right side). tomography reveals remarkable detail of the electrode level

structure, including aging effects, foreign particles, and cracks.

11



Nanoscale X-ray Imaging: Explore at the

Speed of Science

ZEISS Xradia Ultra Family

Principle

Synchrotron 7|21} ZEISS2)
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Features

« Micro 3712| sample =24 3! Nanog defects 3D H|I1| 2M Jts

« High quality, High contrast Tomography O|0|X|& £%t A%t Sample 24

. T2 BAMst= A 20 M2t Xradia Ultra 8102 800 RIS MENSIY %| X3} 7Hs

o CFESH In-situ2 Mt Z3toto] 3DE HO 4D Sample LHE X BN Jts

« A7t 8%l Deep recon Pro softwareE 50 2FAF &l X2| &= (Throughput) 78

Configuration

« Model: ZEISS Xradia 800 & 810 Ultra

« Spatial Resolution: 50nm

« Detector: Optically coupled scintillator with high resolution and sensitivity

. Software: Powerful workstation with GPU-based reconl@struction, Scout-and-Scan
Control System, XMReconstructor for tomographic reconstruction, XM3DViewer for
3D visualization

« 3rd Party: Various In-situ part

Application

fcBGA Flip Chip for DeepRecon Pro Ultra comparison. 64 nm/voxel
scan: 1000 projections at 18 hours. Compare to
fcBGA_ship_DRUItra_250_4.5hr-scan.

Lithium ion battery cathode pore network and simulated
diffusion through carbon binder domain. Imaged with Xradia
810 Ultra (Sample width 71 um. The analyzed volume is 40 ym x
40 pm x 65 pym.).

12

Kradia £

Multi-scale 3D imaging of shale rock. Full sample scanned by
Xradia Versa at 1 um voxel size while highlighted pillar was
scanned with Xradia 810 Ultra at 64 nm voxels (field of view,
total, 361 pm).



Your X-ray system for today with assurance

for tomorrow

ZEISS Xradia Context microCT

Principle

Two stage 40| HSEl, 2Lt £ 0{t High Resolution 3D ImageE SoliA CT
EMo| MU E otF SratA|ZL|Ch Ma|g &0 X 2Hol YIE Sl A8 Y
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Features

. Chot 37|9] sampleg Sub-pmE 2443H= 3D Micro Computed TomographyA| A&
. ABE XradiaZWES 7|H2 = ot £2 HI0|E FE, X-Ray®0|Z ¥23|0|= 3

Insitus Tt Chtet S8 2E 7hs

Application

1:1 images for next-gen web. Inside a battery. 3D microCT scan of intact smartwatch. 1x1 image for web.

2D sections. 3D body

Studying the Winchcombe meteorite. Segmentation following ZEISS Mineralogic 3D on CT. Mineral liberation, quantitative
deep learning-assisted reconstruction allowed clasts (green) and mineralogy, volumetric measurements.

matrix (pale blue) to be separated. Sulfide and oxide minerals

(orange-red) were also characterized using 3D automated

mineralogy with ZEISS Mineralogic 3D.

Xradla Lo

3D X-ray image of an entire smartphone image at 50 um/voxel

resolution.Acquired by ZEISS Xradia Context microCT

Power Management IC Package in Smartphone Virtual plan view
of power management integrated circuit (PMIC) package imaged

at 11 um/voxel resolution.Acquired by ZEISS Xradia Context
microCT

13



Your Complete Solution from Sample to

Knowledge

ZEISS ZEN Imaging Software

Principle

ZEN Core software= ¥10|Z o|0|Z
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Features
. ADIE XHE3E 83t o|0|X| &
. EHOZ QIEE UnE|ES St Y
. GPU 7|8t 3D AITIZ &E5HHIH|0| 1AI
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ZEN Connect
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ZEN Intellesis

2 signal to noise H|&2| 0|0|X|& X5

O|0|X| M & 2[3t segmentationO| D12
H&LICHSEX| 3 ZEN IntellesisS 0|23}

M 22 SNE 7HE o|0|X| = A2 g 0]
85t 20| JhsRLICE
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Zen 2 Core connects different cameras and microscopes,
managers correlativve workflows between compound light,
digital and electron microscopy, and integrates office
workstations for image analysis and reporting.

ZEN Data Storage

BECH%E 2Fo| H|O|E{E &2|6t7| s ZEN2
YA HIOIHE M& Y M50 ALEXF H

M Hets el £ Qe M 7|8 5Y
EZHES M| 28HH ZEN Data Explorer= o
ClolALE E2tRK 7|8t ANA S S SR
ct.

Permanent Magnet
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This image shows a thermal spray coating, imaged with C-DIC
contrast. (Coating cross-sections)

Geological thin sections visualized in ZEN Data Explorer



Enabling Al-based Reconstruction for Your
ZEISS X-ray Microscope

ZEISS Al Supercharger for Your X-ray Microscope

Principle
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Features

.

o ZEISS DeepScout2 XRMO|A] MM El HE|AH| Ul Z7HE H|O|E E 7|22 & 30, neural network2 St Samplel| 1EE S5 A|7|
0 EFAE 3D MY ZE PHE0] JHLICH DeepScout2 Samplel] EEE High resolution@ 2 H#H6t1 0| 0| 28t0] Sample ™
H| LZ=0|0|X|E &2 £F9| 3D Reconstruction O|0|X| A2 ME A|HELICH

« ZEISS DeepRecon Pro= XRMOf|A| MM El B2 kol H[O|E 0| 50 U= 7HKIE A & = JEE o|0|X|2] £FS T4 Al7|1
Mg SFAF AZILICH HE{Y S 79O R 3 0| 7|&E Sot0], HIo|E{ 2| &4 210 Z|CH 10ui7tX| 2 Mot S SFAL A|7|H
3D reconstruction0| 7+s&L|CH,

Other Advanced Reconstruction
Toolbox Packages

ZEISS DeepRecon Pro ZEISS DeepScout

« Up to 10X throughput « High resolution with a larger field of « Artifact Reduction Package

« Superior image quality view (FOV) o PhaseEvolve to enhance image

« Repetitive and non-repetitive « Upscale interior tomographies at quality by removing phase
applications Seamless one-click speed to full FOV scans fringes

workflow « Upscale volume scout scans using

information uniquely possible with
ZEISS Xradia Versa RaaD 2.0
(Resolution at a Distance)

« Employs the familiar Scout-and-
Zoom capability to acquire richer
information at higher resolution

« Provides rapid access to new
capabilities enabled by unique ZEISS
Al infrastructure

Low resolution digital scout Zoomed-in region of DeepScout

o Materials Aware Reconstruction
Solution (MARS) to enhance
image quality by reducing beam
hardening artifacts

- Recon Package

o OptiRecon, iterative
reconstruction for enhanced
throughput (up to 4X) or image
quality

o DeepRecon Pro

Ceramic Matrix Composite (CMC) Sample

Mouse lung

15
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Phone: 02-1661-3140

Address: N2EEA| SOt HRAZ 135 125
Email: microscopy.kr@zeiss.com
Www.zeiss.co.kr/microscopy
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Web www.thymos.co.kr

E-mail 3dp@thymos.co.kr

Not all products are available in every country. Use of products for medical diagnostic, therapeutic or treatment purposes

may be limited by local regulations . Contact your local ZEISS representative for more information.



