SiliconSoftware Parthers

Semiconductor and Scientific
Interactive 3D Platform

©

Visualizationand Measurement

ValueAdded Solutions Provider




SilicorSoftwarePartners

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

Powerful applicationspecific software is combined
with a unigue interactive 3D display, th8pace00
or HPZvr, powered by Spacdechnology, resulting
In a compelling systestevel solution.
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Introduction

Interactive 3D platform enablesvisualization
and measurementof advanced semiconductor
and scientific structures in\artual holographic
environment, with images acquired by ultra
high-resolutionelectrontomographyand
non-destructivex-ray tomographytools.
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Virtual Holographié&nvironment

AVirtuallyK 2 f 23 NI LIKAO AYI 3Sa | LI
space, as If they are real physical objects

A Stereoscopi®Ddepth perception with fulresolution
Images rendered for each eyen@geparallax

A Fullmotion parallax with 4 tracking cameras for viewing
angle of user, enabling user lmok-around objects

A Lightweight passive circulaspolarized stereoscopic 3D
eyewear withtrackablemarkers

A MEMS gyroscopic stylus forecisedirect mteractlons
with objects along Axis /

zSpac® is a registered trademark <N



Interactive 3D Display

A 24 inch HD LCD with 120Hz refresh rate and pulsed
segmented LED backlight

A 1920 x 1080p HD LCD resolution with 16:9 aspect ratio

A Timesequential stereoscopic display natively supports
OpenGL quatbuffered stereo mode

A DisplayPoraind DD (Dual Link) connections
A Accepts 3D volume data sets

zSpac® is a registered trademark




zSpacénteractive3D Display

zSpac® is a registered trademark A (8
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HPZvrinteractive 3D Display

Powered By Spacdechnology



Volumetric Data Sets

A User loads a 3D volume data ssegyiesof 2Dimagesacquired
with various tomography tools, that is then processed to form
avirtual 3Dobjectin openspace

A Tilt-series of 2D projection images are acquired with both ultra
high-resolutionscanningiransmissionelectron microscopy
(STEM}hat provides structural information with.Onmspatial
resolution andaberration-correctedSTEMhat provides
structural information withatomic-scalespatial resolution
(non-destructivesamplegs.

A Series of 2D projection images aven-destructivelyacquired
with 3D X-ray microscopythat provides structural information
with 700nmspatial resolution anthianoscale3D X-ray
microscopythat provides structural information with
50nmspatial resolution.
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X-Raylmaging Evolution
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Electron Tomography Acquisition and Reconstruction
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Acquisition

For the best results:

» Acquire many images over as large
a tilt range as possible

— One every 1-2° from £70°

Reconstruction

Requires:

 Accurate spatial alignment
» Determination of tilt axis

» Accurate angular increments
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3D Reconstruction Of Golianoparticle

Volumetric data set acquired with FEcnalF20 S/TEM in the STEM
mode with 2nm spatial resolution was provided by Pdéferius Staff
Scientist at The National Center for Electron Microscopy, Berkeley Lab.



EchoPixel, Inc. - True 3D / ME
File Actions Views Settings Reporting Help

> 8512500/

Provided by Spacelnc. with
EchoPixeDICOM Viewer Proprietary Software




HighDefinition Metrology*

A Refers tomeasurementof dimensionalor other attributes
of an objectwhere measurements are made densely acros
observable extent of that object.

A Measuredattribute of object canbe displayedwith
high-definition (High-Definition Metrology is analogous
to High-Definition Televisior).

A Used where it Is desired to know more precisely at what
location certain attributes occuror wherevaluesare
outside of somespecifiedrangeof values.

A In precision manufacturing this knowledge may enable
remedial action to be taken toorrector control process

variablesthat affect dimensionsof a manufactured part.
* Wikipedia
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Semiconductor Interactive 3D Platform

A ImageBased Metrology

A Defect Detection and Reduction

A Failure and Root Cause Analysis

A Modeling and Process Design Kits
A Process and Package Development
A Characterization and Quantification

If you cannot find it, you cannot fix it*
If you cannot measure it, you cannot improve it**

* lvo Bolsens, Ph.D., Xilinx CTO **Sir William Thomson Kelvin »



Scientific Interactive 3D Platform

A ImageBased Metrology
A Energy Storage Materials
A Failure and Surface Analysis

AC
AC
AC

nemical and Physical Properties
nemical Composition Mapping

naracterization and Quantification

If you cannot find it, you cannot fix it*
If you cannot measure it, you cannot improve it**

* lvo Bolsens, Ph.D., Xilinx CTO **Sir William Thomson Kelvin
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Platform With Electron Tomography

A Visualization and Measurement
A Virtual Holographic Environment

A Scanning Transmission Electron Microscopy
Image Acquisition Tool (FEI Company)

A Ultra HighResolution Imaging
(Non-Destructive Samples)

A Compelling results obtained foianoparticle
A Focus on 3D semiconductor and scientific structu
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Platform With XRay Tomography

A Visualization and Measurement
A Virtual Holographic Environment

A 3D %Ray Microscopy Image Acquisition Tool
(ZEISSXradia

A Non-Destructive, HigiResolution, Imaging

A Compelling results obtained for complex 3D
silicon structure

A Focus on 3D semiconductor and scientific structu
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Intel 3D THGate FInFEY Structure

Tri-Gate transistors can have multiple fins connected together
to increase total drive strength for higher performance
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2.5D MulttDie Systemin-Package3iB

i;;i)pen-Si licon

Package Substrate
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Amkor Technology Test and Packaging
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3D MEMS Fabrication Structures

21



