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Our vision

Bringing new dimension™ to semiconductor
Inspection




The team

Eduard Rudyk, CEO, MSc

8+ years in development and management of
R&D

lgor Makienko, CTO, MSc
8+ years in management and engineering of
multi-disciplinary high-tech projects

Vera Belsky, VP marketing

Marketing leader with successful track of
positions in semiconductor industry

Sergey Gofman, VP engineering

Wide managerial experience in semiconductor
related industries

Aharon Blank, Inventor & Technical advisor, PhD
Leading scientist in field of ESR




The pain

Chip manufacturing and failure analysis processes require the
research of the internal die structure.

Usually, up to the material structure level.
Current state-of-the-art technology:
Delayering
Optical or SEM top-down inspection
Disadvantages:
Leads to complete destruction of the die
Quality of delayering can significantly influence the results
Delayering is very slow and expensive process
3D structures

Yield enhancement

Wafer
layers
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Technology: ESR/EPR

Electron Spin/Paramagnetic Resonance is a
technology similar to MRI (NMR). In MRI the nuclear
structure of the molecule detected and in ESR — the
electron.

More technically: Molecules or crystals with
unpaired electron spin, exhibit resonance response
to a combination of DC magnetic field and
electromagnetic radiation at the Larmor frequency:
= B,/2




Market opportunity

“The requirement is emerging to measure 3D devices inline, non-
destructively.” (Semiconductor International, 1/1/2007)

“Device design's changing nature among metrology's problems
— 3-D structures ... top-down views no longer apply”

(lead technologist of the Semiconductor Fab Group at FEl,
Semiconductor International, 11/1/2006)

“Many of today's most advanced processes require ... 3D
structures in order to function. Without advanced metrology tools
capable of effectively viewing these structures, the process
engineer is blind to subsurface detail that ultimately determines
process yields. Many of these structures ... simply cannot be
observed with conventional top-down inspection tools” L
(Electronic News, 2002)




Market size



Market share of top 2 suppliers




Market relations

Potential customers

Semiconductor FABs ‘ ‘ '
Chip design companies

Independent failure analysis labs ‘ ‘
Academic institutions 1

Semiconductor research
Potential competitors
Variety of metrology equipment companies

Possible cooperation

Big optical/acoustic/SEM vendor (such as KLA or Applied
Materials)




Value chain and driving forces

Chip designer
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Design improvement
Customer support

FAB

Yield
Process control
Customer support



Metrology market



First FA product

Targeted to FA market

System containing: @3
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Product characteristics

Characteristics:

Resolution: depends on acquisition time. Max:
~10nm.

Acquisition time: between 1-20 min depends on
required resolution.
Environment conditions:
>100nm — no specific requirements
<100nm - standard clean room

Size & weight: relatively small. Estimated weight:
~50-100Kkg.
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Competitive landscape :
Optical/Acoustic X-Ray ESR
Microscope,
SEM
Method Non-destructive Non- Non-
destructive destructive
3D capabilities Yes. Complex yes
preparation
required
Resolution Medium/High Very high High
Cost 50K-1M 200K — 300K ~ 300-700K
Competitive Medium
power
Limitations Not suitable for No No
complicated preparations preparations
structures required required




Customers feedback
“This is a ‘wet dream’ of every FA lab .| can’t wait to put my

hands on this product. It can help resolving problems that are
Inaccessible to our equipment” (FA Lab Manager, Winbond
Israel)

“This device has very big advantage over today’s sta  te of
the art technology. It provides capabilities that currently not
available at the market.” (Director of Applications, Tower
Semiconductor)

“The device will revolutionize semiconductor failure analysis
processes . And is absolutely essential for advanced 3D
structures analysis.” (FA consultant, A.V.B.A engineers --
semiconductor equipment consultancy firm)

More to come...



Products strategy

First stage: FA

lower entry barriers

lower equipment requirements
lower price — shorter sell cycle
early adopters market

Second stage: QA

higher entry barriers

higher equipment requirements
higher price — longer sell cycle
very conservative market

Create sustainable
business

New generation products are
required to perform analysis of
new process (e.g., 65 nm 45 nm
requires either upgrade or new
device)
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Category FA QA

Resolution Low to

medium

Mode

Time




Expected products sales

A




Marketing strategy
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Milestones
FA Production QA

Lab prototype: ready! Product prototype: Q1

Product prototype: Q3 2009

2007 Beta sites: Q3 2009

Beta sites: Q2 2008 First sales: Q2 2010

First sales: Q1 2009

Oct 07 Apr 09
Jul 08 First
sales
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2008 2009 l l 2010 J

Apr 09 Oct 09 Jul 10
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Estimated Sales

Assumptions
Product for FA sales price - $300K
Product for QA sales price - $700K
FA:
Life-time: 7 years
Labs in Israel: ~150
Labs worldwide: ~2000*5.5 devices/lab  ~1600 devices sold annually
QA:
Life-time: 3 years
Lines worldwide: ~500*5.5 device/line 1000 devices sold annually
By 2012:
2% MSS in FA, 2% in QA
Sales
FA: 1600 x 2% x $300K ~ $9.6M
QA: 1000 x 2% x $700K ~ $14M
Total ~$23.6M
By 2015:
5% MSS in FA, 5% in QA
Sales
FA: 1600 x 5% x $300K ~ $24M
QA: 1000 x 20% x $700K ~ $35M
Total ~59M

Every device sold will need an upgrade due to new process: QA — in 2-3 years,
FA —in 5-7 years.
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FA sales price QA sales price 700
FA production cost 100 QA production cost 250
FA market size 1600 QA market size 1000
2007 2008 2009 2010 2011 2012
FA market share 0 0 0.20% 0.50% 1.25% 2%
QA market share 0 0 0 0.20% 0.70% 2%
Sold FA systems 0 0 3 8 20 32
Sold QA systems 0 0 0 2 7 20
Revenues 0 0 900 3,800 10,900 23,600
COGS 0 0 300 1,300 3,750 8,200
Gross profit 0 0 600 2,500 7,150 15,400
R&D 800 950 1,050 1,550 2,000 2,350
SG&A
Marketing 400 500 700 1,050 1,350 2,500
Operating expenses 450 250 350 350 450 450
Operating income -1,650 -1,700 -1,500 -450 3,350 10,100
Other expenses 0 0 12 50 143 308
Income taxes -495 -510 -454 -150 962 2,938
Net Income -1,155 -1,190 -1,058 -350 2,245 6,854



EXIt opportunities

1/2007: KLA buys ThermaWave for $75M




Summary a/-./

Raising first round of $2.5M using $6M valuation pre-
money

To build working prototype of the first product
Current product is “best-in-class”
Funding will be used for:

Hiring technical and marketing staff

R&D and product engineering

Prototype construction

Initial marketing
Next funding round:

Q4 2007 - Q2 2008 with working product prototype



Customer’s appendix




Case study: Winbond Israel
(National Semiconductor Israel)

Relatively small fabless chip design company.
# of chips: ~4M units/year
Customer returns: ~1.2k units/year
100 units/month
40% found working correctly

25% EOS: FA cost $2,550/month (SEM & de-
layering)
35% others:

~10% -- packaging: FA cost $2,000/month (X-Ray)

~10% -- test coverage: no FA required
~10% -- functional: FA cost $15k/month (SEM & de-layering)

Total FA costs: ~$19.5k/month = ~$230k/year
Estimated share of E-spin system: ~$12k/month = ~$150k/year



Case study: Tower
semiconductor

Relatively small FAB

# of wafers produced: ~24k/month

Wafer inspection at QA: ~500 wafers/day
Average wafer manufacturing time: 2 month

QA based on optical methods mainly after each
layer stage

SEM used for critical dimensions measure (CD)

De-facto standard of contamination: ~0.1
defect/cm2/layer in 0.13 m

FA used for ‘Yield enhancement’



Market appendix




VC funded metrology
companies (since 2000)




Funding by rounds



Funding sources



Market trends: 3D
semiconductors

3D architectures
less than $10 million in 2005

expected to rise to $1.3 billion
in 2010

$6.1 - $17.3 billion in 2015




FA market size estimation

Given $3B metrology market
Assuming:
FA equipment: ~35%
Product life-cycles in FA: ~7 years
Average FA lab cost: $3.5M

$3B*7*0.35/$3.5M=2100 labs over the world



Semiconductor
technology appendix




Semiconductors Fabrication

Wafer fabrication generally refers to the
process of building integrated circuits on
silicon wafers. Prior to wafer fabrication, the
raw silicon wafers to be used for this purpose
are first produced from very pure silicon
Ingots
















































Metrology:
Inspection & Measurement

Inspection and Measurement is a critical area in semiconductor manufacturing.
Chipmaking deals with so many state-of-the-art materials, small features and
precision, that the ability to measure and monitor the process is vital.

Measurement is defined as the ability to precisely quantify the physical,
dimensional, or electrical properties of materials. There are numerous
measurement tools used in the Fab to monitor the quality of the process relative
to its designed specifications. Generally, if all materials and processes are within
specification, the the chip will operate as designed. Measurement typically
applies to such items as wafer flatness, film thickness, electrical properties,
critical dimensions (CDs), etc.

Inspection is defined as the ability to observe and quantify defects. These tools
include optical instruments and, with shrinking features down at the sub-micron
level, scanning electron microscopes (SEM) must be used. As fine geometries
get down to below 0.2 micron, the ability to observe these defects becomes
more challenging and expensive. Inspection typically applies to such items as
reticles (masks), wafers, etc.

As chip densities increase, the volume of inspection and measurement data also
increases - hence the need for sophisticated software tools for yield data
management and analysis.






Defects as main Yield killers

Defects kill yield and drive up manufacturing cost, so defect inspection
Is vital in the Fab.

Defects on the masks or wafers can cause electrical short circuits
between aluminum lines that are not supposed to be connected
together. They can also cause open circuits or breaks in aluminum
traces. Either of these is fatal to the functionality of the chip. With
millions of transistors per chip, one can see how defect control is
critical. Defects originate either from the atmosphere in the Fab (hence
the ultra-clean room requirement), or from the materials used, or from
the tools that are used. For a given defect density in a Fab/process, the
smaller the die, the larger the population of die per wafer, and the lower
the statistical impact of the defects. Also, the smaller the defects are in
size, the less is the chance that they will cause fatal problems.

It is not only important to get yields up as high as possible, but it is also
important to get them up to their attainable level quickly. Time is money,
so a fast ramp-up of yield will get a Fab to profitability sooner.



Funding evaluation
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Funding evaluation - HR
Cost
Head (+incurred) 2007 2008 2009 2010 2011 2012
Engineer 100 8 8 8 12 15 18
Marketing 100 4 5 6 8 10 20
Tester 50 3 5 7 10 11
Support 50 2 5 7 10
Operations 100 2 2 3 3 4 4

Total expense

1,400.00 1,650.00 2,050.00 2,900.00 3,750.00 5,250.00



