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Problems of High Test Power f

Related to .
neesmelevated average power consumption
thermal load

structural damage

Biaeeal cessive peak power dissipation

voltage drop
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Differences between shift and capture power <

Source:

Optimization goal:

Basic idea of the proposed LSC-filling:
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Shift and capture power consumption during scan tests
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Prior works on low power testing

DFT (design-for-testability)-based solutions
(high efficiency and overhead)

Software-based solutions
(no hardware overhead, limited efficiency)
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Low power X-filling problem f

Test cubes may contain as much as 95-98%
X bits (can be filled freely without affecting
the fault coverage)

X-filling for shift power reduction

X-filling for capture power reduction

Different optimizing approach, limited X bits
—tradeoff solution needed
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LC-filling for capture power reduction

Impact of filling one X bit X; of the ™" test
stimuli vector with logic value v( ‘1’ / ‘0’ )

on transitions of scan cells:
capture(I V)_ Z R|k€_>S Z Ri,kG_)Si,k
ke f (v) kef(v)
T.aptureV» Capture transitions in scan cells

Therefore, X bits with lower T, are filled
earlier to reduce capture power faster.
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LSC-filling for shift and capture power reductit
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An example

Scan-out
—_—

Tcapture(l 2 1) = -3;
Tcapture(ileo) = 3;
Tcapture(l 4’1) = O;
Tcapture( 1,4 O) =

1
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Experimental results for LC-filling
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Growth of consistent and inconsistent bit pai!

consistent bit pairs
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LC-filling can reduce capture power more faster
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Experimental results for LSC-filling
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Conclusion

Can both guarantee peak power safety and achieve lower shift power

LSC-filling

can reduce
Adjacent filling capture power
is utilized in LS-filling LC-filling more efficiently
this paper and faster
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