AUTOVATI C FAULT- TESTI NG OF LOG C BLOCKS USI NG

| NTERNAL AT- SPEED LOG C- Bl ST BACKGROUND OF THE

I NVENTI ON [ 001] The present invention rel ates
generally to hardware testi-ng and, nore particularly,
to automatic at-speed fault-testing of |ogic blocks
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dienither more, a conpl ex ATE interface does not all ow

for convenient testing of a chipinthe field by a

field engineer. [003] Accordingly, a system and nethod
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i nvention, what is provided is a system and nethod for
vearks rthe itestst argl perfoaned b spfeds that are slower than the intended operational

speed of the digital logic block under test. Thus, logic which fails at-speed or at desired
speeds but passes at low speeds is not detected. In addition, such tests generally do not |
test the macros interface to the digital logic. Hence, since the interfaces between macros
and logic are generally tested individually, failures of the connectivity may not be

‘detected. Furthermore, a complex ATE interface does not allow for convenient testing of

a chip in the field by a field engineer.

[003] Acdordingly, a system and method is needed for at-speed testing of an entire logic

block using a simple ATE interface.




a logic block and the interfaces of a sem conduct or
device (chip), using an at-speed logic-BIST circuit
internal to the chip. Following an initialization of
internal storage elenments such as flip-flops or
static random access nenories (SRAMs), a set of test
signals are generated for processing by the |ogic
SUMMARY OF THEINVENTPON bl ock is accumil ated

into a test signature and conpared to a reference
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it only needs to trigger the logic-BIST circuit without bothering about external timing

constraints.




Fig. 4 is atimng diagramshow ng initialization of
menories, in accordance with an enbodi nent of the
present invention. Fig. 5is a flow diagram
illustrating a method for at-speed fault-testing of a
| ogi c block, in accordance with an enbodi nent of the
present invention. DETAILED DESCRI PTI ON OF THE

BRYEY DESCRIRTION OF TCHEODDRY WENEES pt i on, numer ous

specific details are set forth in order to provide a
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obscure the present invention. [0071 Accordingly, what
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The ATE vector is sinple, since it only needs to

trigger the logic-BIST circuit w thout bothering about
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circuit is internal to the chip. [008] The follow ng
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Fig. 4 is a timing diagram showing initialization of memories, in accordance with

an embodiment of the present invention.

Fig. 5 is a flow diagram illustrating a method for at-speed fault-testing of a logic

block, in accordance with an embodiment of the present invention.




| ogi ¢ bl ock. However, this enbodi nent is exenplary and
it should be appreciated that the techni que can be
applied to test any type of digital |ogic blocks, such
as audio decoders, digital signal processors (DSPs)
and other data pipes. [009] Fig. | is a block diagram
showi ng a video decoder integrated circuit, in
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invention. Integrated circuit package 101 (hereinafter
also referred to as a "chip") conprises a video

oder, 1 ogi c.bl qck .102 providi ng 4.f unct.i.onal [+C
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accunul ati ng the output of the video decoder 102 as
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the video decoder 102, at the desired tines. A

l ogic-BIST circuit 105 internal to the chip 101 is :
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the video decoder 102 and the signature accunul ator
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corner cases in order to exercise and test as much of
tor beeperfaymed dacndATE using a simple test vector. It also allows a field engineer fo
perform system-level tests on the actual board comprising the chip whenever a doubt as
to the functionality of the chip arises. The ATE vector is simple, since it only needs to

trigger the logic-BIST circuit without bothering about external timing constraints, since

the logic-BIST circuit is internal to the chip.

[008] The following describes the invention in the context of testing a video decoder
logic block. However, this embodiment is exemplary and it should be appreciated that
the technique can be applied to test any type of digital logic blocks, such as audio

decoders, digital signal processors (DSPs) and other data pipes.

[009] Fig. 1 is a block diagram showing a video decoder integrated circuit, in accordance
with an embodiment of the present invention. Integrated circuit package 101 (hereinafter

also referred to as a “chip”) comprises a video decoder logic block 102 providi_ng.




102 functionality as desired, thereby increasing the

I'i kel i hood of detecting logic faults such as stuck-at
faults in the gates and at-speed defects. [0011] In

order to generate a deterministic set of video decoder
output 111 values in response to a given set of input
fuactional logge femerfatniigiidechdegodingeopsragions patdigital daput signals 109.
f eedback | ogic elenments such as flip-flops and
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flip-flops 116 see a clock edge. However, if the .
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conditions and comer cases in order to exercise and test as much of the video decoder
- 102 functionality as desired, thereby increasing the likelihood of detecting logic faults

such as stuck-at faults in the gates and at-speed defects.

[0011] In order to generate a deterministic set of video decoder output 111 valués in
responsﬁ to a given set of input 112 values generated by the pattern generator 103,
feedback logic elements such as flip-flops and memories internal to the video
decoder 102 are first initialized. The video decoder 102 can be viewed as a data pipe.
Initialization is achieved by driving the video decod_cr 102 to a condition where such
flip-flops and memories at the beginning of the pipe are written to, and by repeatedly
| generating reset signals for those elements, thereby causing them to assume known

values. Repeated application of this technigue causes logic further down the pipe to also




connected to the flip-flops 116 via a buffer tree, but

the reset lines 115 are not carried to the flip-flops

116 via a buffer tree and are instead applied directly

(as is often the case in a logic block), clock edges

may reach different flip-flops 116 at different tines.
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present invention. : ‘
Furthermore, a particular flip-flop 116 may receive the reset signal 115 before the clock
edge at some times and after the clock edge at other times. Since the reset signal 115 is

generally applied during power-on, the result is potentially different flip-flop values

across different power-on instances,

[0013] Although a scan-chain could be used to flush the flip-flops with known values,
robustness of internal scan-chain timing may present difficulties. Therefore, it is
desirable to address initialization of flip-flop values in the functional mode of the video
decoder 102 without involving scan-chains. Simply applying a reset signal does not
accomplish proper flip-flop initialization, because the resét signal does not necessarily
reach all flip-flops on the same clock edge. This causes some flip-flops to reset one or

more clock cycles before other flip-flops, with the flip-flops reset earlier possibly




Gating the clock signal 114 separates it fromthe

reset signal 115 such that inaccuracies in the timng

of the reset signal 115 activation or delays in the
propagation of the reset signal 115 do not cause the

reset signal 115 to reach different elenents at

ehangingdhelr yalgekby thectine othen flip-Bops/anatresets fanexemple duety feedback
from propagating into already-reset nenories or
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signal 115 held active, the clock 114 is resumed for
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Jn bit-values of flip-flops or nmenories in the
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"un-initialized" and propagated through the 1logic

bl ock 102 until they are replaced wth_known val ues

[0f 8] fisisdackorgnal d ik icgatedfor an equivalent of a few clock cycles 118 during

which the reset signal 115 is activated (active is low for the example shown in Fig. 3).

The clock signal 114 is gated long enough for the reset signal 115 to propagate to all the
elements that are to be initialized using the reset signal 115. With the reset signal 115
held active, the clock 114 is resumed for a number of cycles 119, causing those elements
that are reached by the reset signal 115 to reset. In our example, 4 to 20 clock cycles
have been found to work well, and this can be adjusted for the particular logic block
- under test. The clock signal 114 is tﬁen gated again for an equivalent of a few clock
| cycles 120 during which the reset signal 115 is deactivated, thereby allowing all the reset

elements to see an inactive reset signal 115 at the next clock edge.

[0016] A practical upper bound on the number of clock cycles needed to fully initialize

the logic blocks can be determined using a software simulator which simulates the




can be increased until there are no nore unknown

val ues, and the resulting nunber of clock cycles can

then be used to test the logic block 102. [00171 In

addition to initializing flip-flops, nmenories are

witten to so that they assume known values prior to
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flip-flop whose value is updated every m cl ock
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[0018] Since a particular n-delay may receive an input from a flip-flop whose value is
updated every m clock cycles, n-m clock cycles are needed to drive such an # -delay to
a known state. To achieve this, ﬁe logic-BIST circuit 105 gates the incoming clock
signal 114 for an equivalent of a few clock cycles 121 during which the reset signal 115
is activated, as shownr diagrammatically in Fig. 4 in accordance with an embodiment of
 the present invention. With the reset signal 115 held active, the clock 114 is resumed for
| n-m clock cycles 122 in order to reset inputs to the | n-delay and thereby flush the
n-delay. The clock signal 114 is then gated again for an equivalent of a few clock
cycles 123 during which the reset signal 115 is deactivated, thereby allowing all the reset
elements to see an inactive reset signal 115 at the next clock edge. This proces';s can be

repeated (as shown in Fig. 4) to flush »-delays further down the pipe. As with




8 initializing flip flops, software sinulation can be

used to determ ne a proper nunber for representing

the theoretical n - mfigure, as well as to determ ne

the values stored in the n -delays at the end of such
initialization. [00191 After initializing the

initighizingofip ftopd, sofivoré siulation dandiecusdl 8Tdetemine & pr@®r number for
activates the pattern generator 103. the pattern

BERS&EAING  thd GoRdtRACH oM | Ho R HRMWEE8s R\EtEHiAPHR values stored in the
regi sters that can be programmed by the | ogic-BI ST
[ ' L.ngli. . node of operation of the
%Eﬁ Ftﬁtél%%g%lg{%&%f@tagzr}%o 0 choose a set of test
signals to be generated. The signals 112 generated by

the pattern,.generator may be according tq standards .
O0LY Adter z ¢ HingflopsandynemeressthsJogie ST crrcuit 105 activates

Committee), PAL (Phase Alternation Line), SECAM

thSpsttdmeeRtrator ri6di qike pEtednegencmtacl 098preferably camphises iohe or more
vi deo, S-video C Separate" Video), conponent video,
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so generate non-standard signals (such as random
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or other unexpected signals) which can increase the test coverage. Note that depending
on the particular shape of the incoming signal, some parts of the video decoder 102 may
remain untested, since not every part of the video decoder 102 is necessarily engaged in
decoding every incoming signal 109. Therefore, in order to fully test the video
decoder 102, the pattern generator 103 generates proper signal patterns in order to engage
and test as many portions and functionalities of the video decoder as desired. Note that
since video decoders generally have some intemal logic for pro.viding test signals to be
viewed on a display, the pattern generator 103 of the present invention does not represent

significant added test-related gate overhead.

[0020] An ATE or other external mechanism can be used to trigger the logic-BIST

circuit 105 and initiate testing of the video decoder 102, specifying an operational mode




viewed on a display, the pattern generator 103 of the
present invention does not represent significant

added test-rel ated gate overhead, [0020] An ATE or

ot her external nechani smcan be used to trigger t he

| ogic-BIST circuit 105 and initiate testin t he

chiogen frotre theosst of Operatipeal ithgdes pvailabde b thei wgm deendler $02. Logic-
chosen fromthe set of operational nodes available to

BIST vikdl@101 (3650 8@ns 1 pattedd) kenerddhnSI0 ol getérateldSet of test data for the
prograns the pattern generator 103 to generate a set

\%ﬁ Q8dodfP i, § the/ Jvﬁjlg dHEEROSY 300 erite QA 1r5&] %perational
Hofe B LA & gt 5

0 op era eIln adesir opera
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out put fromthe Vi deo decoder 102. Logic-BIST circuit
t0a®llpetdhe antput from thatvideordegederrlff o Log®3BISTheiranitdH}$ programs the
decoder 102, the PLL 113 and the signature accumnul at or

neRAPGFINE Cahk ivibo \debdder N2 Y PLLING 288 $heldignature accumulator
according to their prograrrm ng interfaces (such as a
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accunul at 104 uses a (cyclic redundancy check)
iRSelRes (Siehes & Safdga?srrtarséor we@m& qopaands gk rpytsARd omronally for

a signature. In essence, the video decoder 102 out put

inditating omtpitonpr essed into a single value referred to
as the "test signature” (or alternatively conpressed
into a set of values). CRC ensures that the test
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signature even in the presence of " a slight change
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output values are compressed into a single value referred to as the “test signature” (or
alternatively compressed into a set of values). CRC ensures that the test signature will
differ from a correct reference signature even in the presence of a slight change (such as a
one-bit change) of the decoder 102 output. The logic-BIST circuit 105 determines the
actual times at which the signature accumulator 104 reads the consecutive outputs of the
video decoder 102. At the end of a test, the final value (signature) stored in the CRC

output register is a function of the sequence of outputs produced by the video decoder

102 during the test.

[0022] Given a particular test, a reference signature representing fault-free processing by
the video decoder 102 can be computed using software simulation. The logic-BIST
circuit 105 can cause the final values to be written to a register which can then be read

and compared to the values predicted by the sofiware simulation. A match indicates a
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actual tinmes at which the signature accunul ator 104

reads the consecutive outputs of the video decoder

102. At the end of a test, the final value (signature)
stored in the CRC output register is a function of

the sequence of outputs produced by the video decoder

£oad ehip i(irgy atdemeetlis functi@ong Joghi bleok)awhile fimismatchtindicatesa fault in
reference signature representing fault-free processing

the viddoaledbdbe 2 02 espéiblocid Oﬁot‘e@tﬁat%lgﬁﬁﬁb' hfiSndkeh Rllicates a fault in the

software sinulation. The | ogic-BlI circuit 105 can

t en.to iste
SRRk, 104405 R B 06 BT lmerd b
re cted oftware sinul ation.
lo d@a?%§lf§el é%%@n%ﬁlﬁn%ﬂm‘els Oétaé%ﬁdrlésctswﬂmmg:thedngmdﬂock It

| ogic block), while a msmatch indicates a fault in
-'chtvgld\/alstebe dpnrociated 102 i additiob ko the. diftdot entpialllaof the video decoder
signature msmatch indicates a fault in the logic

120 ele vindedliebREtby MBCROLND PHSt éx@nz{tﬁ% IH ﬁfc!ldﬂe%ly other internal

al gorithminplemented by the [ogic si nce
T LET BLTAC PR sy B0 ﬂ@% egétane?“é% 92 dpiii ub-blocks or
addltl on to the di rect out put | I of the video

TREeHing dowiBaults faspeeifi aregs pé@m@@e@ﬁe@mr &% into a

test signature may include any other internal signha
lines of the video decoder 102. This enables testing

[00233 Jégi § isca Sow-didgrark slhastrating a mosthodyfod @vspded Uhiils-tdsting of a logic
specific areas of the video decoder 102. f00231 Fig. 5

bidekinf deodydshaRGFigHTN erhbSdiiRhi SYAhSprBedh 9fehRbn. 2t s\n@?ggl initialize

ﬂ
fault- testing of a logic block, 1n accor ance

AR DR RDlnefiprien S PisTRE hioGke -1 AL stsp 2000 Bfesar e nternal logi-

bl ock 102. At step 202, trigger the internal Iogl C-
BIST control fo generate test signals for processing by the logic block 102. At step 203,

produce a test signature from the output of the logic block 102. Finally, at step 204,
compare the test signature to a reference signature in order to determine whether the logic

block 102 passed of failed the test.

[0024] Although the invention has been described in the context of a video decoder logic
block, it should be appreciated that it can also be used to test other types of logic blocks
that accept a set of input signals and deterministically generate a set of output signals.

Examples of such logic blocks include audio decoders, DSPs and other data pipes.

[0025] One advantage of the present invention is the ability to conduct fault-testing of a
logic block at the intended operational speed of the logic block without the use of a

complex ATE for feeding clock and test data at correct phase.

11




BI ST control to generate test signals for processing

by the logic block 102. At step 203, produce a test

signature fromthe output of the logic block 102.

Finally, at stop 204, conpare the test signature to a

reference signature in order to determ ne whether the

109861 Anpihse pdvanfagsefsthg nsesenhinventiomis thesabilitydoAast a given logic

Al t hough the invention has been described in the

lock @xtheofield. viAdbpic Bl ahatl Bpackagdetioiato aidhips andiinthdeepart of an

appreciated that it can also be used to test other

o . i t C i .

R N AP B Loled Y, B Rinelr SphPby i Btiramming the
i.gnal s. les of.such I qgic¢.hlocks include audio ..

it Bt = RepHodR e GhineliSeisp phisbote Beprgse dREoIved in taking the
advant age of the present invention is the ability to

kogrerche ehinite a testar iwith epmplex orggeeialineddest aquipment.

i nt ended operational speed of the |ogic block wthout

the use of a conplex ATE for feeding clock and test

[dea7F atothar advahtapdas ¢he présdnd dr@htidn & the rabilily 36 texg trodd gates and
the present invention is the ability to test a given

ﬂééaég%(sgglécgi &Cllﬁei'nﬁrits%&mf PEL § thah WAGH ‘ﬁsiﬂk %;:;rélaﬁ—g%iréia?sg P‘ée&hod. Some

Into a chip and’made part o
ci.rcuit. board can be tested by .a.field, engineer sinply )
15556 - Blotso ot ARRG=0NE Olof SoREOBiR s ¢ BGinEgRproack, Comprise
el imnating costs which are otherw se involved in

mdtipleneprs whichhised tve Kinds of driup into azmemerye onevinpit comprises a set of -
conpl ex or specialized test equi pnent. [0027] Anot her

gatey abt pasvidingt Hopticis entthé flﬁ%iﬁtlbl@ac ifindtidRall)] WHil &dther input
test nore gates and nmacros (such as nenories and
cgﬂ'lﬁr?gestahg& B‘Pﬁgteé‘sfbp ger?ersftﬁ%nfegp %}th Y& tthe"ﬁfeﬂ%gy. SﬁH@e a typical
scan-chain based approach tests the gates and the memories separately, the multiplexers
are not tested and may harbor stuck-at faults or other faults compromising logic block

functionality. In contrast, the present invention tests the logic block in a fully functional

mode and as a whole, exposing faults that would remain undetected when testing portions

of the logic block separately.

[0028] Another advantage of the present invention is the provision of a simple ATE |
_ interface. Since almost everything is done internally within the chip and the logic-BIST
circuit controls the chip by gating the clock and reset lines, the ATE interface is kept
simple and provides a way to simply program the logic-BIST circuit to choose the test-

modes, perform the tests and collect test results.

[0029] Another advantage of the present invention is that unlike other logic-BIST circuit

‘approaches, the provided test cases are not random but are designed to test as many
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| ogi c blocks, in anticipation of a scan-chain based
testing approach, conprise nultiplexers which feed
two kinds of input into a nenory: one input conprises
a set of gates for providing a portion of the logic
bl ock functionality, while another input conprises a
feturgr of dhe dogiorblogknes atesingl. t SBtis jcapakility oincreasesntseolikelihood of
Since a typical scan-chain based approach tests the
datamgan@dkido Gl WmosiSsgakgpar at el y, the nul ti pl exers
are not tested and may harbor stuck-at faults or other
faul ts conprom sing logic block functionality. In

e: e c .
(1930 Pofegomp ueRitRd UmtoQ At 8F otk Sngonare SRy & fustcations
faul ts.that uld remai n undetected when testin .
‘?Fgr‘iqsf)‘ﬂgmn&f Feategyt 8“5‘?“(98 o g@é’é 5 iRyeption @DE@P%C form described.
Anot her advantage of the present invention is the
Pihey variations indembogimeniA BEe possitde frlight ofiabove tahohinggs, and it is thus
everything is done internally within the chip and the _
inegdet Bhithe s€dpe@fidveaOon Act!be linhigedBY tRisTYetfifd IDGciiPfon, but rather
clock and reset lines, the ATE intérface is kept

quﬂﬂﬂ%é?g$WH{OVides a way to sinply programthe

ogl C- Clfcuit to choose the test- nodes, perform
the tests and collect test results. [0029] Another
advant age of the present invention is that unlike

ot her logic-BIST circuit approaches, the provided test
cases are not random but are designed to test as nmany
12 features of the logic block as desired. This
capability increases the |ikelihood of detecting
stack-at faults in nost gates. [00301 Foregoing

descri bed enbodi nents of the invention are provided as
illustrations
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and descriptions. They are not intended to limt the
invention to precise formdescribed. Oher variations
and enbodi nents are possible in |light of above
teachings, and it is thus intended that the scope of
invention not be limted by this Detail ed Description,
ﬁ“ﬁ(ﬁﬁhgff by dains following. 13 VE CLAIM 1. A
sem conduct or device, conprising: a logic block having
a set of flip-flops and nenories connected to a cl ock

kiAgsemicormindton dewiss;icompgisiag; a pattern generator for
generating a set of test signals for processing by the

| ogi c bl ock; a signature accunmulator for producing a

t est alogisdleskdhagingearsebaf Sipsflapsahd menpuries copreotidded clogk signal
the |l ogic bl ock upon processing the test signals; and
aadlurkdet signalsel f-test (logic-BIST) circuit for

initializing the flip-flops and nmenories and

initiating testing of the | ogic block; wherein

i ni t a2t genengtor %In‘u geoptatipg a setcdfestreighals farauessssing byrthe logic
to sinmultaneously store known val ues despite timng
blackt at i ons or propagati on del ays of the reset signa

across the flip-flops and nenories. 2. A sem conductor
device as recited in CQaim1l, the logic-BIST circuit

for REIgNRAIe sqchgulater for plogugihg p teshsignaturedraseskorby set of outputs

perform ng the foll ow ng sequence:
produced by the logic block upon processing the test signals; and

a built-in self-test (logic-BIST) circuit for initializing the flip-flops and memories

and initiating testing of the logic block;

wherein initializing the flip-flops and memories causes them to simultaneously
store known values despite timing variations or propagation delays of the reset signal

across the flip-flops and memories.

2. A semiconductor device as recited in Claim 1, the logic-BIST circuit for initializing the

flip-flops and memories by performing the following sequence:
(a) gating the clock signal,
(b) activating the reset signal;
(c) resﬁming the clock signal while holding the reset signal active;
(d) gating the clock éignal again; and

{e) deactivating the reset signal.
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(a) gating the clock signal; (b) activating the reset
signal; (c) resumng the clock signal while holding
the reset signal active; (d) gating the clock signha
agai n; and (e) deactivating the reset signal. 14 3. A
sem conductor device as recited in Caim?2, the
| ogic-BIST circuit further for conparing the test
signature to a reference signature, the reference
signature representing, the result of fault-free
Drioeenispndyctor devige awxecised mdalpim 2 fha logie RIS heireuigfugther for
bl ock. 4. A-sem conductor device as recited in Caim
@mpahiag thentestisignatik-etoen@feroncgsidnatuee, ithe @orendeaibnbyire representing
simulating fault-free operation of the |ogic block on

£ i . ' | as
R Pl S ASL B o sl ST L AR M AR IR I, 02
a video decoder l|ogic block for decoding video
signals, and the pattern generator generates the set
of test signals according to a standard sel ected from
t he group consisting of NTSC,. PAL, SECAM conposite |
4y Agregncandycige deviemes reeitgddnddrim 3, pdistein thetefrencs gignature is
non- standard inputs in order to increase fault

competed by .sitfiulating thu tefesechpetation @€ Hedegia lock@intthelsdt Bf test signals.
Claim2, wherein the signature accunul ator conprises

a cyclic redundancy check (CRC) for producing the test
signature by increnentally conpressing the set of
out puts produced by the logic block. 7. A

Sts ﬁgei%gcn %gﬁ%ﬁge%cf\gra% SF(‘talfSCd it E‘lla}ir%dZ, Iwrhel%liﬁa tHe 1(2) gic\g{i]oeci(eclo:rl]lprises a
video decoder logic block for decoding video signals, and the pattern generator generates
the set of test signals according to a standard selected from the group consisting of NTSC,
PAL, SECAM, composite video, S-video, and component video or according to non-

standard inputs in order to increase fault coverage.

6. A semiconductor device as recited in Claim 2, wherein the signature accumulator
. comprises a cyclic redundancy check (CRC) for producing the test signature by

incrementally compressing the set of outputs produced by the logic block.

7. A semiconductor device as recited in Claim 2, wherein the logic-BIST circuit

determines the times at which the signature accumulator reads the set of outputs produced

by the logic block.
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determ nes the tinmes at which the signature
accunul ator reads the set of outputs produced by the

| ogic block. 15 8. A sem conductor device as recited

in Cdaiml, the logic block having a nenory el enent,
the logic-BIST further for initializing the menory

& 4o paspicondpcior device as vecited inHClajon byihe lagicblock baving astemedy
for testing a logic block having a set of flip-flops

danagcthe todi®BIST fiather Sordfitibliziag theandeStel et BY flublifig it with
met hod conprising: initializing the set of flip-flops;
Mg a set of test signals for processing by the

r
%ﬁi%iagg}ock; and producing a test signature based on a
set of outputs produced by the |ogic block upon
processing the test signals; wherein initializing the
set of flip-flops causes themto sinultaneously store

known val ues despite tim ng variations or proopagation
S & mgthod fontptingadegic blapkdiavingrasstof flindlape comdected to a clock signal
flip-flops. 10. A nethod as recited in Caim?9,

ant aredensipndl} thamethodconkigisigt of flip-flops conprises
the followi ng sequence: (a) gating the clock signal;
(b)- activating the reset signal; (c) resumng the

cl ochnigpliging thetset of flipilips,g t he reset signal active;
generating a set of test signals for processing by the logic block; and
producing a test signature based on a set of outputs produced by the logic block
upon processing the test signals;

wherein initializing the set of flip-flops causes them to simultaneously store
known values despite timing variations or propagation delays of the reset signal across

the set of flip-flops.

10. A method as recited in Claim 9, wherein initializing the set of flip-flops comprises the

- following sequence:

(a) gating the clock signal;

(b} activating the reset signal;

*

(c) resuming the clock signal while holding the reset signal active;
(d) gating the clock signal again; and

(e) deactivating the reset signal.
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(d) gating the clock signal again; and (e)
deactivating the reset signal. 16 11. A nethod as
recited in Claim 10, further conprising: conparing the
test signature to a reference signature, the reference
signature representing the result of fault-free
processing of the set of test signals by the logic

bl ock. 12. A nethod as recited in Caim1l1l, wherein

he reference. signature. i onput ed. by sinmul ati ng
1?%‘5@@'&?@@5 %@?Aa&i@?%iotﬁgﬁ?r?éfn@“ﬁ ck on the set of
test signals. 13. A nethod as recited in Caim 10,
wher e . . . _

g1 cRpafe pited sinatafe GRTRIASES sfnfs e leRAURE signaue
test signals [ ner ated accordin .St ard, .
reesoibl e it sl R bsr SRt the St o faloiBsh Ve o block
SECAM conposite video, S-video, and conponent video.
14. A nmethod as recited in Caim 10, wherein producing
the test signature conprises increnmental conpression

of the set of outputs produced by the |ogic block. 15.
13. Aahdthed asretieq] indliainn 1 [l veheeid he refeetieie Bignamreisenmplited by
conpression of the set of outputs conprises using a

sh{lﬁlﬁﬂeg dfalﬁ%‘%%gy_?ﬁ] 5181‘1 B\f;\ﬂ%?g@& Block b TR set dPtestsigmidI0d as

recit n generating a set of test
signals is perforned by a pattern generator residing
in the sane sem conductor device as the | ogic bl ock.
17 17. A nmethod as recited in Claim10, wherein

gr oducing a test signature is perforned by a . .
13. A method as recited in Claim 10, wherein the logic block comprises a video decoder

logic block for decoding video signals, and the set of test signals are generated according

to a standard selected from the group consisting of NTSC, PAL, SECAM, composite

video, S-video, and component video.

14, A method as recited in Claim 10, wherein producing the test signature comprises

incremental compression of the set of outputs produced by the logic block.

15. A method as recited in Claim 14, wherein incremental compression of the set of

outputs comprises using a linear feedback shift register (LFSR).

16. A method as recited in Claim 10, wherein generating a set of test signals is performed

by a pattern generator residing in the same semiconductor device as the logic block.
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signature accunul ator residing in the sane

sem conduct or device as the logic block. 18. A nethod
as recited in Caim10, wherein initializing the set

of flip-flops is perfornmed by a built-in self-test
circuit (logic-BIST) residing in the sane

sem conductor device as the |ogic block. 19. A nethod
as recited in daim9, the logic block having a nmenory
el ement, further, conprising: initjalizing {he nmepory.
I+ 8rfasthodgs Fectiehindglein 104 wierein Bidugine adest simatue Trpeffpned by a
as recited in daim19, wherein flushing the nenory
signetuendcconmpatosresidinigan thel daomisemicondumorndevideay thedbgiedlock.
the clock signal; (b) activating the reset signal;

(c) resum ng the clock signal while holding the reset
signal active; (d) gating the clock signal again; and
(e) deactivating the reset signal. 18

18. A method as recited in Claim 10, wherein initializing the set of flip-flops is
performed by a built-in self-test circuit (logic-BIST) residing in the same semiconductor

device as the logic block.

19. A method as recited in Claim 9, the logic block having a memory element, further
comprising:

initializing the memory element by flushing it with known values.

20. A method as recited in Claim 19, wherein flushing the memory element comprises the

following sequence:
(a) gating the clock signal;
(b) activating the reset signal;
(¢) resuming the clock signal while holding the reset signal active;
(d) gating the clock signal again;rand

(e) deactivating the reset signal.
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