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Problem

• Plummeting semiconductor yields
o advanced fabrication → unfamiliar defects 

o rapid defect source learning →  non-existent

• Inspection shortcomings stifle yield
o 3.6x slower than node scaling 

• Chipmakers need a scalable inspection solution 
o semiconductors unprofitable at low yields
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Opportunity
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• Computational Parallel Inspection® (CPI) [ 10 patents issued ]

o Parallel Illumination: wide field, multi-spectral, adaptive 

o Computational Imaging: high resolution, distributed, algorithmic

o Yield Learning: parameter extraction, learning, inference 

• XPRO®UW implements CPI

o detects nanoscale defects rapidly

o infers defect sources instantaneously

sub-10 nm sensitivity demonstrated with CPI 
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http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO2&Sect2=HITOFF&p=1&u=/netahtml/PTO/search-bool.html&r=0&f=S&l=50&TERM1=Exnodes&FIELD1=ASNM&co1=AND&TERM2=&FIELD2=&d=PTXT
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Market
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• Process Control: $5.5B
1

@ 11% CAGR
2

o Exnodes TAM: $4B
• Unpatterned, Patterned, Reticle

o $45B3 wafer processing 

o $400B4 semiconductor

• Exnodes XPRO®UW 
o Revolutionizes Unpatterned ($626M)

o enables 3D NAND scaling (45% bit growth5)

http://ir.kla-tencor.com/events/event-details/citis-2017-global-technology-conference
http://www.businesswire.com/news/home/20161014005675/en/Global-Semiconductor-Process-Control-Equipment-Market-
http://ir.kla-tencor.com/events/event-details/ubs-global-technology-conference
https://www.semiconductors.org/news/2017/12/04/global_sales_report_2017/global_semiconductor_sales_increase_21.9_percent_year_to_year_in_october_industry_forecast_revised_upward/
https://semiengineering.com/nand-market-hits-speed-bump/


Business Model
• Customers

o chipmakers: memory, logic, foundry

o wafer manufacturers

o equipment manufacturers

• Pricing
o XPRO® UW: $4M - $6M

o 15-25% annual service

• Manufacturing Partnerships
• expert assemblers of inspection tools

• 25+ years of operations

6Confidential Exnodes Inc.

Source: https://www.owensdesign.com/

https://www.owensdesign.com/


Distribution
• Lined up VP Sales, Marketing & Service

• Sales & Marketing
o 20 major customers

▪ in-house customer wafer tests

▪ evaluation at customer fabs

▪ qualification

• Customer Success
o global field service

o application support
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Incoming Wafer 
Qualification

Process 
Monitoring

Process Tool 
Qualification
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• unpatterned wafer inspection 
o bare & blanket film wafers

• sub-10 nm sensitivity, production throughput & root-cause prediction

Confidential

XPRO® UW: Applications 



XPRO® UW: Sub-10 nm Sensitivity
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Test Wafer: Deposit Images
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Test Wafer: Scattered Energy
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Dynamic Range: 154 dB



Test Wafer: Size Distribution
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Position Repeatability 
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Particle Positions σx = 1.25 μm σy = 2.58 μm

Sub 0.5 μm Position Repeatability target in XPRO® UW beta

(XPRO® UW alpha)



Size Repeatability 
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(XPRO® UW alpha)

σsize = 0.52 nm σsize = 0.19 nmDeposit 1 Deposit 8

Sub 0.5 nm Size Repeatability in XPRO® UW beta
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The future of wafer inspection


