
Semiconductor and Scientific                                      
Interactive 3D Platform

Visualizationand Measurement                                                         

Silicon-Software Partners

Value-Added Solutions Provider 



Value-added provider of interactive 3D platforms 
for visualization and measurement of advanced 
semiconductor and scientific structures in a virtual 
holographic environment. 

Powerful applications-specific software is combined 
with a unique interactive 3D display, thezSpace200 
or HPZvr, powered by zSpacetechnology, resulting 
in a compelling system-level solution.
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Interactive3Dplatform enables visualization
and measurementof advanced semiconductor 
and scientific structures in a virtual holographic
environment, with images acquired by ultra  
high-resolution electrontomographyand         
non-destructive X-ray tomography tools.
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Virtual HolographicEnvironment 

ÅVirtually-ƘƻƭƻƎǊŀǇƘƛŎ ƛƳŀƎŜǎ ŀǇǇŜŀǊ άǎƻƭƛŘέ ƛƴ о5 ƻǇŜƴ 
space, as if they are real physical objects

ÅStereoscopic3Ddepth perception with full-resolution 
images rendered for each eye (imageparallax)

ÅFull motion parallax, with 4 tracking cameras for viewing 
angle of user, enabling user to look-aroundobjects 

ÅLightweight passive circularly-polarized stereoscopic 3D 
eyewear with trackablemarkers 

ÅMEMS gyroscopic stylus for precisedirect interactions
with objects along Z-axis 

zSpace® is a registered trademark
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Interactive 3D Display 

Å24 inch HD LCD with 120Hz refresh rate and pulsed-
segmented LED backlight

Å1920 x 1080p HD LCD resolution with 16:9 aspect ratio  

ÅTime-sequential stereoscopic display natively supports 
OpenGL quad-buffered stereo mode 

ÅDisplayPortand DVI-D (Dual Link) connections

ÅAccepts 3D volume data sets 

zSpace® is a registered trademark
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zSpaceInteractive 3D Display  
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zSpace® is a registered trademark



Powered By zSpaceTechnology

HP ZvrInteractive 3D Display  
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Volumetric Data Sets

ÅUser loads a 3D volume data set, seriesof 2Dimagesacquired      
with various tomography tools, that is then processed to form 
a virtual 3Dobject in openspace.

ÅTilt-series of 2D projection images are acquired with both ultra 
high-resolution scanningtransmissionelectronmicroscopy
(STEM)that provides structural information with 1.0nmspatial 
resolution and aberration-correctedSTEMthat provides 
structural information with atomic-scale spatial resolution    
(non-destructivesamples).

ÅSeries of 2D projection images are non-destructivelyacquired  
with 3DX-ray microscopy that provides structural information 
with 700nmspatial resolution and nanoscale3DX-ray 
microscopy that provides structural information with              
50nm spatial resolution.
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X-RayImaging Evolution



Electron Tomography Acquisition and Reconstruction

P. Ercius
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3D Integration Technologies
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Volumetric data set acquired with FEI TecnaiF20 S/TEM in the STEM 
mode with 2nm spatial resolution was provided by Peter Ercius, Staff 
Scientist at The National Center for Electron Microscopy, Berkeley Lab.

3D Reconstruction Of Gold Nanoparticle



Provided by zSpace, Inc. with                                                               
EchoPixelDICOM Viewer Proprietary Software

NanoparticleIn Virtual Holographic Environment
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High-Definition Metrology*

ÅRefers to measurementof dimensionalor other attributes
of an object where measurements are made densely across 
observable extent of that object.

ÅMeasuredattribute of object canbe displayedwith        
high-definition (High-Definition Metrology is analogous     
to High-Definition Television).

ÅUsed where it is desired to know more precisely at what 
location certainattributes occuror where valuesare
outsideof somespecifiedrangeof values. 

ÅIn precision manufacturing this knowledge may enable 
remedial action to be taken to corrector control process
variablesthat affect dimensionsof a manufactured part.

* Wikipedia
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Semiconductor Interactive 3D Platform

ÅImage-Based Metrology
ÅDefect Detection and Reduction
ÅFailure and Root Cause Analysis
ÅModeling and Process Design Kits
ÅProcess and Package Development
ÅCharacterization and Quantification

If you cannot find it, you cannot fix it*
If you cannot measure it, you cannot improve it**
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Scientific Interactive 3D Platform 

ÅImage-Based Metrology
ÅEnergy Storage Materials
ÅFailure and Surface Analysis
ÅChemical and Physical Properties
ÅChemical Composition Mapping
ÅCharacterization and Quantification

If you cannot find it, you cannot fix it*
If you cannot measure it, you cannot improve it**
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Platform With Electron Tomography

ÅVisualization and Measurement

ÅVirtual Holographic Environment

ÅScanning Transmission Electron Microscopy       
Image Acquisition Tool (FEI Company)

ÅUltra High-Resolution Imaging                                
(Non-Destructive Samples)

ÅCompelling results obtained for nanoparticle

ÅFocus on 3D semiconductor and scientific structures
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Platform With X-Ray Tomography

ÅVisualization and Measurement

ÅVirtual Holographic Environment

Å3D X-Ray Microscopy Image Acquisition Tool                  
(ZEISS / Xradia)

ÅNon-Destructive, High-Resolution, Imaging

ÅCompelling results obtained for complex 3D      
silicon structure

ÅFocus on 3D semiconductor and scientific structures
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Intel 3D Tri-Gate (FinFET) Structure                       

http://www.google.com/url?sa=i&source=images&cd=&cad=rja&docid=0rkFTvzdA28pRM&tbnid=B_-F9Bkmwk1YYM:&ved=0CAgQjRwwAA&url=http://maltiel-consulting.com/Intel_22nm_3D_Tri-Gate_FinFETs_Transistors_maltiel_semiconductor_consulting.html&ei=XsGPUZDGEJD-4APFiID4DA&psig=AFQjCNGL4JoVU2K8Q6zGfEzBcYn6GtB7pQ&ust=1368462046311021
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2.5D Multi-Die System-in-Package (SiP)

GLOBALFOUNDRIES ςSilicon Chips and Interposer
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2.5D SiPDevelopment Project

ό[ŜŦǘύ hǳǘƭƛƴŜ ƻŦ ǘǿƻ !wa /ƻǊǘŜȄϰ!ф Řǳŀƭ-core processors are (right) 
connected through silicon interposer by copper pillar micro-bump

Amkor Technology ςTest and Packaging

Reprinted from Chip Scale Review May June 2014



3D MEMS Fabrication Structures
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