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.COVPONENTS BACKGROUND OF THE I NVENTION 1. Field of the Invention An object

of the present Hmu mmuum a method for the testing of 5 oL
conponents. ”lmmm m nore particularly in the field géﬁ?&ltéﬁ@n
- bat ches of eI ectronc@ooeorrponents when they conme off the production |ine,

especially tests made on nenory type el ettronic conponents and, in
particular, flash nenory type conponents. In the prior art, there are known
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type, these conmpy LERL & he sanme manuf actured batch, or
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fact that it pro;iot esti ng that gradually reduces the tine
taken to perfor mAGPG‘ob?é”tg ?wéfﬁ%géﬁsin\%ﬂt@ﬁ%aﬁdnﬁﬂ%&%’r’ thé!pt%sﬁﬁ% of .« .

conponent. 2. Descri rior rior_art
known nmaghi reeqtisnie %ﬂpﬁ@e@ﬁedﬁ ¢¥hbe ussHBaeRaticyary H!;tr}?eﬁﬁ!ﬁﬁf&%ﬂ%@ﬁent s

of an i nt eghaitéibsCof @!édtronld"'cﬁmib@héhts Wheﬂnthﬁyt&the%ff Qh@rp?ddﬁétldhnhr'\é ne,
conponent s areaf on wafers may, comrise up to a h

retory conp SEREEIY 5B (BadeqoN CRATY (VP rBRETVE oRPBRERPES, Mesod
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out put s1€r e tygadhese coamnﬁntsa@omngvmm ¢nq)an@ tlaenéam@t mnyfaﬂuredlbaéch For
exanpl e) a fmfmﬁﬂ o885 Ph&ralp rBBucthfu |i‘r%stTHéJ¢/ﬁde%‘t3tHB'm35§tudﬁ R the ﬁét' S

such that e f the ne an 0 er nor e,

This romory EebOHRASAT ﬂa%hﬁﬁ? 3oy Bias dBdimloreaibes i HiesFion

out puts. | n petioemaine mdmam@tésltonfomm hetsaone typewfonegunestich as this

Is a transistor. r# tﬁe ransi stor may have eight different
It

out put states. menory conponents to be tested, a
menory 8811 may tlheﬂneb@npr aarb,dtlmreelagra katiowni mnacmmﬁagetelsunglelectmﬂse

| evel s rangi 0 , PR SLze y
conponents. (%gn\};(fta e %"C&/ﬂlela% ?‘é‘ﬂé&sngr?gk nrtgf]eofslatﬁhg‘r?1<IJ code @ﬁ thre
bits. In thdeneray airan auilteoh e pr%ifép@r Bn%nsqmppeeﬂtSngrer@Jrﬁng@si €Bpabl e
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The nature éﬁ% ﬁhgaﬁgoqa‘otﬁelrggnm PHB“%’&%% f?af?ége cgontgﬂ'@ﬂyeéf‘éqé? éeﬂe'ﬁer ally
def i ned26ef qrezfoamedt individuallyahind indepepalently fahe dtheotests dalbey madeson i s
provi ded a gﬁ %ﬁﬁbﬁ%tf ttljlif{}v%fﬁj tests to be sent in each of the cells
ca

to be teste eore as a function of these tests, state
patterns are def iATe Bl eqtmruggﬁomn@aen%tmrﬁ@et ehiefly calls ranebrippetel RNt

theoreti cal lo(tHass . TS hpuls aRat stitBungrd (Sedifdit 8bmARIniRRIcneRh Fhptse
initial si gnal sent
nd outputs of cells. For example, a memory component may be constituted
25 by 256 K memory cells such that each of the memory cells has an input and
an output. Furthermore, this memory component may comprise, in one
example, 32 inputs and 32 outputs. In general, a memory cell of an
electronic component such as this is a transistor. In one example, this
transistor may have eight different output states. In this example, for
30 memory components to be tested, a memory cell may then be placed at eight
distinct voltage levels, these levels ranging from 1.5 to 2.5 volts, given the
size of the memory components. A voltage level of the memory cell is then
encoded in three bits.
In the prior art, there are therefore known testing machines capable of

35 successively performing, on each of the memory cells of a memory, tests to
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Since the historical patterns of the theoretical tests are set up when
.starting, during the designing of a conponent, the testing ti rres det er m ned
10 for the testing of this conponent allow for considerabl Aty déargl ns
Wi th respect to the success of the tests. Furthernore, the orlcal t est
s patterns and their period of inplenentation do not take account of the

| nprovenents achi eved in production. |Indeed, a nodification of one of the
historical test patterns or of its duration nay have consequences that ace

hard to assesrs%eaténﬁthgoﬂ@ma%d cohftrent idealid, srmé hﬁﬁlremattﬁérrﬁo@éntreae
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of the conp né el MSRRAY mﬁﬁétbballif%%dglv‘éh%% RattfRBAGYAE Can
have up to utS|t | t'{)% his” case, "to test up to 32 cells

si nul t aneou '§ﬁ°" IRaltesn @ 5!95!\%?@"% the sending of a non 25

nmonot oni ¢ el ect r ISinée tnaIhidtorical pattdras rbfcthéatheomtlcai tostd aee Welt iupgwheabl ens
may appear. e.theor tlcal I t these tests
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conponent ar@dem?@'s@ﬁfm of W@F@Otati%Wé@ﬁ fajte pecaiyiqf\the dmprevasaentsence,

the test netdepgsvedein pﬂ@duatlél’ﬂe F?fde@d @rmoarr@aﬁ@@tofWQﬂa@msmaweﬁystem
of conti nuous Ogtlﬁ]Z

t.h t t
over come. ¢ naRERT Bt isrnplia’ rhay ars ArBERlPRES Al Fess
gr adual g oghéeoietiealiyhe Hbmcat it rns‘toacalqsatternss of\fiRe linilaDBisBormal ftestseteon an

el ectront o SRIABERE] o SR)AIe0h I ybierdraY e BB 8 thelods ko0 to

test an ele onrc conp suc inafirs 'S sent
to a cell tdhg@f@r@sglté@w (\jﬂkleISeSltb(SlﬁﬂiW@Mtln exeess of wbat thegrmul@@m llence,
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hi stori cal patt(’ern IS a sequence of variations of values in a certain

duration. THENENAMY H%PfeS%r exanpl e, be sent from an anal og-digital
convert o eXpreSSInrtbeq)rtoatdre thérev i admoner t@mﬂodqm@ghlﬂ? redlicieg the t he

cont rol | ed 1t adling gBfatBRoP 88 fretofic 2R Rnatgh Y s JBEBIOE seued ™"
el ectri cal snetyﬁalof athe, compafentepre htested aammitaoeotusiys singleed, Since ai gnal
is sent to Ebogﬁ'ﬂc%nérﬁ' c@ﬁrﬁi\fé“uﬁ"ﬁo abh lﬁB@tsq g@%?ﬁletih f?ﬁs(:%é%teéf Bgrtoa

certain perl receiver cej a response. hi's response

i s measur ed.32 eellsssiguiiangorslyan Sineg earck t§$tg¢fals'qt§ t%s%&@ﬁiw e5ad¥ifri si ng

a pattepg Ofm@h@l@hfdéléttnéts?gr%ﬂ fya oBHain dm@n@@léugmw@ungqﬂébkh& mfagect of
t he recei ved SI naI e cell

can be pl acét? I@‘Fﬁe(g(if"ftglr%ﬁztngf)g%r W?eﬁg‘?& ERJE g&‘]:ﬁesrggtegﬁst ‘éell

can be reprmmsafdulténmowlsanﬁbwevby, ihitds sppghit @mmdnfwstdmeo@lﬂnadeetesm

conf or mity 3000 0 R IR0aR: Ufp Mfergbnbd; Ot Mied dhrfdin X RBeP dliRg '° 1"

pattern of smmn@mena cmﬁpgdealn@etthemrdpnam of thecdiffarantsignale sent par
| over opghi QH@ r32“ |ﬁgut%' cﬁ"’tﬁé%ﬁ?oﬂeﬁ?%o 8h deli§ t& b@tt@st%atdf%& c&ﬁ?oﬁ@%tfé?é

according to vention 0oses tQ carry out agalin i n
conpr essi ng @‘F?@S%!M?lé(t P@'ﬁplﬁx ttHGYh‘F%QQQtl ey egsdlyt @ptimized: hdense.i the teinal .

25 Thus the rRetedsi gstalipi i §RNpriof Nare srboKept DAGhared, Nendil eystehe ofane
continuous optimization is set up.
It is an object of the invention to overcome the problems referred to by
35 proposing a test method to gradually optimize the duration of a test



characteristics as the first signal sent, except that it is done on a
smaller duration. As a result, the states pattern through which the cell
passes is achieved nore quickly, and this states pattern it EEEIL(E?UQO a
shorter duration. Then, if the states pattern obtained conqu) C?oes not
- conformto an 30 equally conpressed states pattern that is awaited, the
conponent is accepted or rejected. The egpected states pattern may be

obt ai ned by conpressing the initial expected states pattern in the sanme way

ggn:)t]gsisgijt L\[.?ééf{orl %ng%l r To 35 r crgot ﬁl(;h’eg r at |%1ngiga{hé’\ﬂ|ﬁ¢‘er{tiéﬁ
u
gradual | y asCHIP Sgﬁoﬁaqﬁtaé‘ g O"EF ﬁmpenﬁﬁ §”ﬁhtt8§€éa a ﬁStmay be

pl anned for stagepheslgmltuaktmmaooalrdelloﬁo baitestedvwohtiss compaineptit tTHig fmét sent

signals as bgin [ 0 se t 0 t t t In
this case, aseih'é%/ %%ﬁp%ngﬁﬁh%‘qtgﬁfede%eﬂ%@ﬁlapg%%ﬁ%}ﬁg%én%p% ﬁa Stl ng
time. 5 SUMWtineOrbYT EiEhistiveapatiermibatl isvasequenceof vadationseobvalues in a

met hod for t%&}élﬁﬂh @nof an el ectronic conponent wherein - a first signal
is sent, I rst uratlon with a first non-nonotonic historical pattern

to a fi rst cel | ofhe gignabmayntariexaraple, hement floamantanalogrsligitah corvertar t
represent ed é&pr@sémgs@t takié L ST ValQbs edatfdspond t@sh@fvaum bf thé Histbhical the

t t t
xpoct d patRaaT e PReSEed. THiE dRaodgHaLeShstan e eantafdy A of
the fird0 sicock that defipeessespeed af dmrmrmssed phtther eleofricab rsigregd oanid ,ng

states Is ”Et?i%rEfSFb tﬁ%‘ﬁuratfo‘ﬁeofctﬂ@:’& ﬁQ 1 fis rgﬁé%tuﬁgghg g%?%reﬁ?ﬂ@hﬁ@%

pattern of ed conpresse
DESCRI PTI ON @thgiqenpragnitosoe tested. | nvent ion will be understood nore

clearly from the Afdd PebigindReRid oRtirRe, m@drebeﬁea@éwgaﬁayb%sbbw eShisThese

figures are given urelg a/ an I ndjcatio z% restrict the
Seopt of -t habsHoBs T mbasiredo” 1 s ranatall it Sadlf tignd bifgwrétpanse
el ectronisc ceomprising d pafternt efséledtrical states thrwhlch theecédlnpassasounder-thei gur e
2a shows a Sgi%ef{;gfof Rﬁvih%reﬁ)\%% s@ﬁ‘élt eéi?l%e {n th g&aaﬂléulgf" eg(Qr%pi ?éfer%‘& Q8 dthe

according to
cell can be placed in eight different states, a pattern of states of the cell can

be represented, for example, by a stepped curve with eight levels. Then, an
assessment is made to see if this pattern of states obtained is in conformity

20 with an expected pattern of states. In other words, the pattern of states is
compared with acceptance criteria that are either lower or higher for
elementary steps of the state pattern.

The method according to the invention proposes to carry out the test
again in compressing the duration of the historical pattern of the initial signal.

25 Thus the same signal is sent. This signal has, on the whole, the same
characteristics as the first signal sent, except that it is done on a smaller
duration. As a result, the states pattern through which the cell passes is
achieved more quickly, and this states pattern itself has a shorter duration.
Then, if the states pattern obtained conforms or does not conform to an

30 equally compressed states pattern that is awaited, the component is
accepted or rejected.

The expected states pattern may be obtained by compressing the
initial expected states pattern in the same way as the initial sent signal was
compressed to give the signal with the compressed historical pattern. To

35 reduce the duration of the tests gradually as and when the components are



- Figure 2b shows a set of patterns of states that can be obtained with a
_.test nmethod according to the invention. 30 - Figure 3 is a table of gradual
reduction of durations of the performance of tests accordiqg %g t2 t hod
of the invention. MORE DETAI LED DESCRI PTION A test nethod at€bRth ‘8’ o the
-invention is designed to test an electronic conponent 1, par exanple
positioned on a wafer 2, as shown in 354igure 1. The wafer 2 may conpri se
up to several thousands of electronic 8 APRIL 2003 5 conponents such as 1

_tot be ttes;I edestkd, ?rﬁégafb@LpladnédgopbﬁamPteFtdAmt I accoUPITON itlie Snav wdtsmélcTh
Integrated cCl L CuUl eacn C rjsin at .l e one nor conponen . e
remory. conpRLRIN o HAJt HENSRGTS BRANG) S aa Y ERaRIA JBY HERBIYENtdach
nmenory conpdeetdastdd.pobi thisneabeyr trieav Tonagamen? isuteistdek imastdéatelyc withdang t o

a test meth i yention. Mre particularly, a nmenory conponent 1 has
menory cell ;t% gﬁ(g:%@qk%pﬁggmgof the nenory cells 3 has to be tested. Mire

general I§, a1l t SUMMARY QTHE INKENTHONwaf er 2 nust be tested. A nenory
cell 3is, for expapifuentioh’ BieFeRIE reldies BXaARIcthod AP thé ABStisG Bf BRY be a
sinple transjistor. In the ega |e shown in figure 2, the transistor of the
mermory cel | SGEONIC componsp Wﬂgﬁﬂi'ded with a double gate such that it has
an input channel -4a fiestpsighel isf semstcavith figst \duratidn ewith| 4 digstsnormnsbrterict hat

w th the.  niatousdBatter RERTE R A BrBRe¥I St or e of the 15 memory
cell. Th@ out put - mesisusgsenhissmadeiafla eesudt tepgesented byha fiesstargitesn gdfown i n

figure 2, gi : kajj or has a doubl e gate) an output signal at
t he out put gY%cggéﬁgat\;gé Egﬂ'{%ﬁ%?aél!'ferent states. Since the electronic

conponent s concerntt® ep@apoaeyt isnagqepted ifithe firsbpatien efostatasicoiarsiteage
signal s. Hergeexdectepphtteingnal at the input 20 channel 4 generally ranges
froml.5to 2.5 vcHts. A signal of this kind can be sent, in the channel 4,
by neans of one SERE nput pins 6 of the menory conponent 1. I|ndeed, the
menory 15may f or -déhedprationoofithe histbfcalrpagtern opthe fiishsigantlis copspressédiel y 16

or 32 output pi ”S-'até:\&Wpr&%Q?rp%Jﬂ'eYﬁ ?gcggwyg %%a{rfr%?is'mﬁgstfl%ﬁ?aﬁa cells.

Hence a signal sent on" I npu I'ns > I'ses al so’an addressing
si gnal to desi gnat®eosemponent iseagaepted|if dhe pamnpressed epatternnef wiatesy 1,

to be testegonfditsStotirbxSEstbd @Bnigt8ssiy pafterphannel 5 of a menory cell 3 is
Ln ol e

received at an out t 1. Depending on the
nunber of 1 nput | nent 1, it is possible to
communi gat e wi t h Thvee irvesthtiohewdD teammderstoed mbrerecteany dedrnstie folidwingousl! y.

1 compt 1 ses ESHhpd ﬂgeﬁégg'@%ﬁﬁé%ﬁﬁ fighted,TheSd il U T blrel B T
si gnal S1 i svay okan indicatipreandin bd vway teismc%me stape of §eninventions Qf thenpl ex

form It isﬁggpégmnotonic. I ndeed, for a test Test 1, the signal 35 S 1
g

shown in figdre 2a_begins with a first statjonary phase at a value V1, then
- Figure 1 shows a view of the electronic component to be tested

25 according to the invention ;
- Figure 2a shows a set of historical patterns of signals of the test
method according to the invention;
- Figure 2b shows a set of patterns of states that can be obtained with
a test method according to the invention.
30 - Figure 3 is a table of gradual reduction of durations of the
performance of tests according to the method of the invention.
MORE DETAILED DESCRIPTION
A test method according to the invention is designed to test an
electronic component 1, par example positioned on a wafer 2, as shown in
35 figure 1. The wafer 2 may comprise up to several thousands of electronic




8 APRIL 2003 6 a sudden drop to a value VO, a slowrise up to a value V2
_.then a sudden drop again to the value VO, then a gradual linear rise up to
.a value V3 and finally a |level phase at this value V3. Thi%%éséﬁgﬂiﬁe S
arbitrary. it shows the nonnonotonic and conpl ex character rst

- signals. The signal S1 is 5 characterized by a historical pattern. I|Indeed,
the di fferent changes between the valuesbV0 V1 V2 and V3, and the durations
pertaining to each of these values forma historical pattern. This signa

S1 i s therefcomponents sach asli to3bbytestedns b pleferred axaetplat me:h@meiz 4 of

of the cerl camptfes; BkcoPic" Bf¥ardied i S BEAT Rombrishia, 2, Y5t o8hBLL ¢

that is a gmnqqenomp@henhé slihen atersaryseomposentet onay dag, fiﬁhlee(anﬁﬂelal ais
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S2is corrpart%%tsﬁ??m Ogﬁﬁg)e{ﬁ@%lpgﬁ CBE?t e % EDQ Eﬁ?é hi\ﬁogetggfzggraﬁgr Tﬁégﬁflt gnal

An expect ed nparnoey cellsf3 obthe wafersmushbe testeldor hi gher criteria of
acceptance. | ndegd,aGEAPtANCE G| ch'lrjbﬁ?ﬁ%lé h§ ﬁéﬁ’ﬁ%‘?d gt Siﬁné% ngy be a

tol erance with respect 10 an exact | ‘at eau, ain
t ol er ant@ wittansisterpeey heatsi@pletransistort He the axemple ﬁé\@wn indfi gwea& tthe ned

Each pl at ealtlra%%t@r bﬁhﬂé hYé?nSHf éél! @nls%ttf’arfs‘i’siﬁﬁﬁi’oﬁ@ed Q\ﬂtrphrk%uﬁ?é ?aﬁét henl f

the cell 3 is acce

S
the test is SHEPf Bgﬁgd‘aasgﬁn ri“P‘AtcE 5@* tQ?P@E?& EEWR%V'BQ \H'i@ vem% on
25 this cel landFsucH that)it eompgisas af dutpus chiamee!Bitd sbhdtaﬁ batpit rsignain of the

ol gnal o1, TRreSkPalSh BRE1he Hitlsidna18been pBB i Sl dFoBbicler o
T2 is | 6her memaryreell. Cdivecoputpnt Signahalsioghas vayzablatvo(liagpat lofthe lexample 3 is
studi ed. Thepgiygnf fige g':@re bS eq‘?\f&?ttl‘\étuﬂﬁdtrgﬁs@tcﬁ% %SESGbIB%ét%r “clngButput

el ectri cal st ates o onent 1S

accept abl e Sfgnahat H’l?n%‘l‘t@%éd“@( HPE%“BéPt%ﬁj'ﬁeE%’ctﬂ%%‘ﬁ conforns to an pattern
of conpressed st @igse ethéeéle%d'oﬁw comporentd .coresmicd lare Véryl snalpaetied t hat

h I houl.d be I S2. h
that "t o di APCPEREY Deransh W Horays rﬁér%r ik, ah b a8 sk iier 'y
in a prZ(ibo_rtchanaél4génetallgrranges reonn dsp bx Ri5veolthu asigoakobthisSkindhmarsbat es
| arouah uhi Sk f (B8 InehRASF S by Gbhs!t e BERRPIARE R bbr @TEon ® .

APRI L 2003 hese  conpr es es pat et R or e respe
reduced. | ncompongnt dat Indeedydhe yaemony demayofos sigmnpe eomprisendbtemddr al

portion of fhgutspmaalandl -redp y@n\@cliy Sﬂs tdfpszr BERRARSHINES MR rg%cﬁevém hg if
the test is c‘é?r%plo%%tn?ql hlag ,{1893“ Y IIQ’ ?-Pencecg rsrlgenS r]e%lt n(%'\ inpu 6110” on.
25 generally comprises also an addressmg signal to designate one of the
memory cells, among those of the memory 1, to be tested. The signal sent
on the output channel 5 of a memory cell 3 is received at an output pin 7 of
the memory component 1. Depending on the number of input pins such as 6
of the memory component 1, it is possible to communicate with one and the
30 same number of memory cells simultaneously.

The method according to the invention for testing the electronic
component 1 comprises especially the sending of a signal S1, shown in
figure 2a. The signal S1 is given during a period of time T1. The signal S1
has a complex form. [t is non-monotonic. Indeed, for a test Test1, the signal

35 S1 shown in figure 2a begins with a first stationary phase at a value V1, then




5 Thus, if the cell 3 is deened to be again in conformty when it is tested
with the conpressed signal S1', then it may be decided to test other cells
~of the electronic conponent 1, or other electronic conponents _such as 1, by
using the input signal S 1' to performthe test Test 1. Thu8APRYy 280%:h new
- test perforned, the tinme difference between T1 and T2 i s gai ned.
Furthernore, 10 this nmethod may be reitegated so as to gradually reduce the
duration of the test Test 1, within the limts in which an output signal

obt ai ned stijkugen ardptd & valieivo,Sa sRAHHSESHp b3 valhé VX théArd Sidder Hrd?y be
decided to perf,ormonlg on\? | eratlog, ccording to the tj‘god o) h
vent i o) peaiads Inydued e, che aredushieAr aisedn fo.a Valusus Angyinaly e
reducti OE i slevrelqﬁhésedahmig eanJetil.THigff@rmemw_ ds aetsitrant. , ltisfhdmytHeendﬁg i ded
t t t .est .
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i nventi ob, tcharadterized byhe hittorieal pattem.oindeed, the different changes betdkeern

clock is us ' ' : P!

i gnal &1 ariediEEEYo P VIRIVSIING e dErARrE BERSNFY L8t Bt el
of the cl ockvalvesfarm a higtgrieal prattem.adhisoygnrlgp 1 i theseloes sent toghoelt Bdy he
dat a el ementmeghy & th intBiriedial Bhamidl Aof e 88IPSHHA En et tekindl @'ef - The
cl ock then epables the definition of a step of conversion of the val ues
regi stered i HEGRMRAIIMY oy the anal og-digital converter. Depending on 25
the sizdQ0of the sAtthe lofsut, 5aofsthgnaell i3 andefinallyt at raed output pihe7 sefnthe

char act er | st sfplfert?l P (Bl SARER % YorkBhondd SR shire 47 apigioreed

In this case atever’ uratron m sSion of the corresp nt ng
si gnal , the recgvenedsiThiasesuit isceomstisded Biyrbeeries oksugsessiveatatesithraugh

table. |In onghiehr tinicellt Be5&sdes folloWiid thuatdcaRtiBn dhithe Cdighdl 5. SqtoMi th a

iven 30 conversion step. In this casg, tq obtain vari gtion _|n the,
D1 anoni ssi orPXATRISoR TSGt A &P ghaignal $21af tRed@ FROVS indekr 2bednbis
tabl e. :\ﬂsi S esmluple]g thcﬁlsigsn_eil SDhY a} mmbebsioﬂarhe)'éingamlairbi&asp_rsubd:és};i@ﬂedéﬁt ion
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8 APRIL 2003 11 WHAT IS CLAIMED IS 1. A nethod for the testing of an

el ectroni c conponent wherein - a first signal is sent, with first duration,
wth a first non-nonotonic historical pattern to a first cg%l i &ﬂf
conponent, 5 - a neasurenent is nmade of a result represent ABéLa 3 st

- pattern of electric states of the first cell, - the conponent is accepted
if the first pattern of states conforns go an expected pattern, wherein 10
- the duration of the historical pattern of the first signal is conpressed,

- a conpress@afll daRfsPbRd Ab her FRRIMY OF TeweF 3bRfles MEREVEd thRNdariarithie

conponent is acc ed ' If ‘he co ressec{ tern of sta%tes onforns to an
xpoct od compaes SCte dnpleTentabReARs tabals S e GTeAt o WRABES 15 -
a clock is 4alldst to dstitainmmenerossegonipressderdurations @l efesired Gistohealf i r st
hi stori cal 2) tern u%%éé%?é the step of this clock can be di m nished. 3.

S
A met hod ac f'hsgmi%e ‘the clains 1 to 2 wherein - a table is
constitubed fromAlacelhoptiengomponbrt Maystcornpriseseverial pests ¢o be perdordiadat i on
of sendi ng ' | . i [ t ' enc anpl es
of thi's 1 anrd" ErEg it WY Be Heshoy 1S okt BLR. 18603, TRal HERCH I
pattern. 4. on this cempenest.difry eachoet these fests) henmethad agcardingita theg

group of tabh@mtioh 5Hbel AppIRA. f HeMcaalM ipadsibR, foP@akhr&ft theisettesiscab
el ©o PR e Rehoniol & RE STV S SEORE AOSRBENIH 8 on-
conpr es$0 on matatsnicthistéricat patterac cOheliadgantagenef thie inventidralies irl the fact
wherein - atﬁé‘tsn%%éri;\gﬁf{h'eﬁssreéﬁé(&fv%'dJ‘rhﬁ&r?é t&R'beP@rhprediel Indspdrftintiy 4 the

cell of the co )
each of the tests test 1, test 2, ... test N. Thus each test is optimized

independently.
Furthermore, a component according to the invention, especially a

16 memory 1, comprises several input pints such as 6 and several output pins
such as 7. It is therefore possible to simultaneously test several cells such
as 3 located inside this component 1. Indeed, by means of each of the input
pins 6, it is possible to respectively reach an equivalent number of cells 3
inside the component 1. Hence, an S1 type signal is sent on each of the

20 cells? This S1 type signal corresponds to given test. The signals sent, in
relation to the tests being performed, may even be different from one cell to
another. Similarly it is possible, according to the method of the invention, to
respectively reduce the durations of the sent signals for each of these tests,
the tests being each performed on a cell independently.

25 Given that, in this case, signals are sent simultaneously on pins of one
and the same component and therefore very close to each other, there are
risks of radiation related to the transmission frequencies of the signals that
may appear. Indeed, coupling phenomena may be seen between the signals
sent or received by the different pins. In this case, the method according to

30 the invention proposes to optimize a duration of performance of a test
through the simultaneous carrying out of the tests that must be sent
simultaneously to all the cells to be tested, so as to take account also of
these coupling phenomena during the compression of the duration of a test
according to the method of the invention. Indeed, if one of the signal patterns

35 sent is modified, this may interfere with the other signals sent, or in the



30 - respective durations of different historical patterns of first signals
are conpressed differently. 6. A nethod according to one of the clains 1 to
5 wherein - several circuits of one and the sane el ectronic %@ﬁf%@ are
tested simultaneously. 35 7. A nethod according to clai m whe APRI L
- 2003 12 - different conpression rates are defined to conpress historical
patterns of first signals, each sent singltaneously to one of the circuits
to be tested. 8. A nethod according to one of the clains 1 to 7 wherein 5 -

the el ectr ond|gctRieaRARRB rebaItiAY Thérefidth a6o@pltNThu®NaPshdws it AGIHLS St RN rate
I npl emented to npr e

s the dyration of the historica attern. of the first
signal o Rassiilsdohave FmitaReously Ar puccessiieht PEMasMEd, Al tbentests, ¢ i r of
signal is sefgst oTest2pTestN,ngiticiar cormprestion @teToherThese testsicdd then bew ng
component, thi | I,St...s1 an \Y; C . t
coggressed kﬁbgfoé{r\egal '%'a%t @59&3&%@@95@@4 ca}étel ra‘léalofé@?{eg é@%@hint Lﬁe
previ ousby tsercress of these tasthon thectestidhgompooeaat isf takes intaancountthy a
Wherein -t . il g )
150 i oA IR IR B R RS PRR
non- nonot onitBeniaseepted” yerdiet for jas campeneat which & keewn tx benaceantableent

and - a resUifcd RPESHHLEY riat thelrbhSiteridhtsc b alPtheetedts Withdhe AR B®. Oh t he
first cell neasur,e

(b Shocel | RS nave b aeTE RS SRS A A2, AlRoga iboSeAAE L
cel | of 18n itesisgonat altl therather callspofy ciruitsh of ethec tomponenbMpdor an) othver
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be applied to the other tests. Consequently, the tests Test1 up to TestN are
performed simultaneously with minimum times.
In the method of the invention it is possible to set up a relationship
15 between the minimum compressed time obtained as a result of the
performance of a test, for example the test Test1, on a cell, 3, and the initially
planned time T1. Thus compression rates may be defined. It is possible to
define a compression rate made for a given cell and for a given test. The
knowledge of these compression rates may enable an assessment of the cell
20 to be assessed and, more comprehensively, of the electronic component
comprising this cell, according to an assessment scale which may be more
precise than a ranking of acceptable and unacceptable. Indeed, it is
possible to set up a scale of values for these components. It is possible for
example to assign points to components that meet requirements and rank
25 them according to their compression rates obtained at the different tests.
The tested components can thus be ranked according to a range of values
used to identify those of the acceptable components whose performance is
even better than expected. Similarly, it is possible to do a ranking of the
unacceptable components.
30 The test method according to the invention can also be used to test
the read and write capacities of an electronic component, for example a
memory type component, at the end of a certain period of time. An ageing
operation is therefore carried out between a read operation that corresponds
to the sending of an S1 type signal and a read operation that corresponds to
35 a measurement of an S2 type result. This ageing consists especially in
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- the component is accepted 'if the compressed pattern of states
conforms to an expected compressed pattern.
2. A method according to claim 1 wherein
15 - a clock is used to determine a step of sequencing of elements of the
first historical pattern, such that the step of this clock can be diminished.
3. A method according to one of the claims 1 to 2 wherein
- a table is constituted from a sampling of the first historical pattern,
- a duration of sending of a signal whose historical pattern is a
20 sequence of samples of this table corresponds to a compressed duration of
the historical pattern.
4. A method according to one of the claims 1 to 3 wherein
- a group of tables is constituted from samplings of the first historical
pattern,
25 - this group of tables representing possible historical patterns to obtain
compressed historical patterns with different compression rates.
5. A method according to one of the claims 1 to 4 wherein
- a test comprises several historical patterns to be tested on the cell of
the component,
30 - respective durations of different historical patterns of first signals are
compressed differently.
6. A method according to one of the claims 1 to 5 wherein
- several circuits of one and the same electronic component are tested
simultaneously.
35 7. A method according to claim wherein
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9. A method according to one of the claims 1 to 8 wherein
- a first signal is sent to a following circuit of a component or to a
10 following component, this first signal having a historical pattern that is the
compressed historical pattern defined for a circuit or a component previously
tested.
10. A method according to one of the claims 1 to 9 wherein
- the component is aged by making it undergo repeated temperature
15  variations, then
- a first signal with a first duration, with a first non-monotonic historic
pattem, is sent to a first cell of the component, and
- a result represented by a first pattern of electrical states of the first
cell is measured.
20 11. A method according to one of the claims 1 to 10 wherein
- as a first signal, a programming signal is sent to a memory celi of an
integrated circuit memory of the electronic component, in particular, a Flash-
EPROM type memory,
- the memory cell is erased at the end of the test.



