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Abstract

This paper condders the tes-scheduling problem of a
SoC. The proposed approach is based on a "sessonless’
test scheme. It minimizes the system test time while
respecting a power disspation limit and test resource
sharing condraints. Experimental results show that our
approach outperforms other related test scheduling
olutions

1. Test schemes

The basic goproadch in test scheduling is to organize
tests for the res into so-cdled test sessons. The test
sesson ends after completion of the longest test in that
sesson (variable length test sessons) or in the system
(fixed length test sessons). We can easly foresee that
these gproades are not optimal in terms of test time.
Thus, another approach consists in starting the test of a
core & Pon as possble without regards for test
completion on other cores except if some resource or
power dissipation congtraints prevent their parallelism
(sessionless  sheduling). As an example, we
implemented three wntrollers with referenceto the three
scheduling methods for the test control of a SoC
example. The result shows that the extra wsts attached
to the sessonless sheme ae insignificant compared to
global system cost. Thisapproach isthus concavable.

2. Theheuristic

We propose an agorithm that solves the sessonless
based scheduling problem in relatively short time. The
complexity of the proposed agarithm is O(n®) where n
is the number of cores in the system under test._The
propacsed agorithm returns the test start date T; for every
corei, andthetotal test time for the system: T
L1 =list of cores orted by decreasing Di values
L2=0
Tmax=0
WhileL1# @

Tmax =Di+Place (first corein L1)

For all other coresiin L1

Ti=Plac(i)

if Ti+Di > Tmax
removei from the placed cores
L2=L2 O{i}

L1=L2

Di is the test-time for core i, it is expressd in terms
of clock cycles. List L1 kegps tradk of cores not aready

tested in the present partial scheduling solution. The

function Place(i) positions i as ©on as posshle i.e. it
computes the ealiest date Ti to start the test on core i
taking into accourt that for any other drealy placed
core j such that i and j tests overlap ( (Tj<Ti and
Tj+Dj>Ti) or (Ti<Tj and Ti+Di>Tj) ), first, the power
limit is respeded (XPj+Pi<Pmax), and semnd, the
resources involved in i and j tests do not conflict. At
every iteration, the dgorithm differs the placenent of
corei in the partial solution if its test increases the total
system test time (Ti + Di > Tmax).

3. Experimental results

We ompare our technique with the solution
proposed by [1]. The arthors report a total test time of
798 cycles for the SoC example while our heurigtic
leadsto atotal test time of 680 clock cycles. We obtain
this result with one second of computation time while an
exhaustive solution would leal to excessve CPU time if
the number of cores on the sysem exceals 10.
Moreover, the CPU time isin the order of the second for
about 100 cores in a SoC. Thus, we can foresee using
our tod to explore diff erent solutions.

The proposed agorithm can also with precalence
congraints. It leads the dgorithm to pcstpone atest if
the ones that must be gplied first have not been yet
scheduled. This new constraint may leal to postpone the
test of thefirst element in L1. Consequently, thefirst test
in L1 that can be schedued (not necessarily the first
element inlist L1) isused to increase Tmax.

4. Concluson

We have presented an efficient scheme for
organizing the test at system level and a @rresponding
power constrained test scheduling agorithm. This
approach outperforms classcd ones, which are based on
test sesgons. Finaly, present work assimes that the test
architedure is fixed before test scheduing. We exped a
better test area @d test time tradeoff by assgning
dynamicdly the test resources when needed.
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