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Near-term Trends in Cost of Test

2003 Functional Test

2005 . \ .
2006 .Structura‘ .

Test Validation

2004

» Structural test on DFT Testers
> Distributed Test
> Open ATE Architecture V2 et



Missing In this picture - - -

* Increasing soft error rates
— Memory — largely due to radiation effects
— Logic — largely due to pattern-dependent crosstalk

* On-line test

— Redundancy overhead

— Repair overhead

— Data Recovery Prep impact on overall performance
* Yield loss - two things to calculate

— Number of good IC’s not shipped (faulty testing)
— Number of good circuits not shipped (faulty devices)
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A Distributed Test Strategy
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Guaranteeing IC Quality: Cost Factors

Amortizable Costs:

— Test Capital Cost -- $K / Useful Life
— F. A. Capital Cost -- $K / Useful Life
— Facility Cost -- $K / Useful Life
— Tooling Costs -- $K / devices shipped per type
* Unit Costs:
— On-chip Q A Circuits -- % of device area required
— Test time -- seconds per device (all test stages)
— Staffing cost -- $ / hour / devices shipped hourly
— Availability -- % of a 24 hour day
— Yield -- % of devices not rejected during test
— Maintenance -- $ / hour / devices shipped hourly
— Lot Size Effects -- lot switch time / available time
— CONQ -- $ / device returned / devices shipped
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Calculating the Cost of Quality

Cq = (2Zn{"cr + Eng*cg + Copyqt Zn"c ) * RIN

n;: the number of devices tested at step T

ng: the number evaluated during the QA screen process
nc: the faulty devices analyzed

Cona: the Cost of Non-Quality —

the cost of making good to the customers
all the damages incurred due to shipment
of faulty product

R: the silicon ratio — DFT/QA Silicon / Mission Silicon
N: devices shipped
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Proportion of IC Cost devoted to QA Functions

Func. Test DfT/Scan BIST On-Line Test
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