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Abstract
Many stakeholders in systems development are unaware of the unknowns. Making
and using virtual and physical models helps to validate assumptions, to calibrate
the understanding, and to identify uncertainties and unknowns. A major risk is
that some stakeholders think that they can afford to skip the laborous phase of
trial, error, trouble shoot, and validation. It is an old wisdom that it is less costly to
fail early than to fail late. We will use two cases from the semiconductor industry
for illustration.
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Semiconductor Economics
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Semiconductor IC manufacturing
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What is a waferstepper
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From stepping to scanning
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Key specifications waferstepper
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Overlay budget (1999)
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Integration of Overlay
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Typical Concurrent Product Creation Process
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Integration Takes Place in a Bottom-up Fashion
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Costs of Encountered Problems
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Cost Related Milestones
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Case 2 Replisaurus Copper Printer

courtesy Replisaurus

www.replisaurus.com
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Example of printed copper structures

courtesy Replisaurus

www.replisaurus.com
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ECPR technology replaces 6 process steps by 1 step

courtesy Replisaurus

www.replisaurus.com
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Decomposition in sub systems
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Ca. 2 days per quarter used for simple models
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Continuous Modeling and Learning
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Root Cause is Often Elsewhere

Physical decomposition


Functional decomposition


legend


failure


root

cause


unknown or unexpected relation


Save Money by Investing In Models
29 Gerrit Muller

version: 0.1
July 1, 2011

SMIMchangeImpact



“Nothing has been changed...”
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Conclusion from Semiconductor Cases

semiconductor domain conclusions


performance increase in semiconductor equipment is amazing


"bleeding edge": unforeseen, unknown, uncertain = normal


failing late = very costly


failing early = learning very fast


lessons for other domains


other domains with increasing innovation rate (decreasing time-to-

market) will get more unforeseen, unknown, uncertain issues


failing early is always better than failing late


Save Money by Investing In Models
35 Gerrit Muller

version: 0.1
July 1, 2011

SMIMsemiconductorConclusion



The Final Conclusion

Early 
investments 
in


test rigs, prototypes, virtual models, and simulations


save 
a lot of money


Save Money by Investing In Models
36 Gerrit Muller

version: 0.1
July 1, 2011

SMIMassertion


