12 April 2004 | A MEMORY CHI P CONTAI NI NG A NON- VOLATI LE MEMORY REQ STER
FOR PERVANENTLY STORI NG | NFORMATI ON ABOUT THE QUALITY OF %@b %:E AND
TEST METHOD THEREFOR SPECI FI CATI ON The present invention el at es
to volatile nmenory sem conductor devices and nore particularly concerns a
menory chip containing a non-volatilel menory register, for permanently
storing information pertaining to the quality of the device, specially in
connect i on whAt MEMGRY Gt CONTAINING AeNDNgVOEATHE MEMORY REGISTERect of a
process for tFRQRIPERRMANENTLYISTORING INFORMATIONABOXTOTHE @UAIITYUCt or
volatile nmenories, O THEDEAACE AND TEST METHODSHERERORdIes three main
stages: a chemcal treatnent stage for silicon, the test programfor the
devices as 12 April 2004 2 manufactured and the assenbling stage of the

devi ces satisfactorily tested. At the chem cal treatnent stage,
very thin slices of silicon are %Mnown to those skilled in the
SUbdl vi ded i ar asT0f AP RHAREROPRAY ViHiE et TROTHEs are | ocat ed
(known —under ts%?niéo%&l%tglf der?ée Se?n’d n-%]rg paaﬁ%ggﬁb %or?geﬂg]g n{m Xhibl ocations by

containing 2 non-volatile memory register, for permanently storing

information pertaining to the quality of the device, specially In

connection with ifs speed and failure figure, as well as in respect of a

process for testing it.

At present, the manufacture of semiconductor volatile

memories, particularly silicon memories, includes three main stages: a

chemical treatment stage for silicon, the test program for the devices as



whi ch said individual chips are forned is organised into a matrix
structure which in turn is subdivided into el enents desig@tf 28 ub-
arrays, which include a constant nunber of said menory |oc Bhe"%hd  are
aut ononmousl y di stingui shed during the subsequent test stage. The above sai d
test program subjects the chips to a chain of tests each of which checks
the quality and/or the conformty of éach individual chi pto a
pre-established design specification. Said chain of tests can be divided
into two sets: a first set, that can be defined as the set of on-wafer
tests -and i ncl desfariesids and theeasnembling) stk abfthe ldevices patistasforiy waf er and a
second set of tests, that can be defined as the set of the assenbly tests
that includes test8ds to be made an chi ps which have overcone the tests of
the first set. The on-wafer tests enable to obtain information concerning
the failure figures Athe gnésf thﬁh?@ﬁmmf treptant stage, veed thinngiceut arrays, as
wel | as the speed of the chips, on the base of which the failing chips are
repaired by ex§iiept Aiggoktaiaed (‘?’@H’Uﬁﬂé'ﬂfﬁ@ Sk'"ﬁﬂﬁ%lﬂiﬁ aandertha ey s realised in
excess just to cope with thjs possibi I|t the tests of the first set are
concl uded by a @&t usa*i'aﬁ‘r‘éd‘aéﬁng &éﬁ%t%‘a 'Sflé‘f‘FLé%"'u?r!aPSf s?%‘”ﬁ’%‘pé‘r ation
operatlon Duri_n 5‘%] 5@3 2004 3 test e maxi mum anount of
i nf or mati on up&ﬁ'?’%é A2Hin WH'P |t% {)mB‘Fmrye%FtYf?e?r?ﬂ? \ﬂca G kRer i s
collected in respec @% andth ol 0 of t efallures and
to the speed IEU@? 61%3?'?}1 Oﬁf"' %&Lrﬁgr'flsserﬂ é*i’e "%f‘?r’gi/&‘?t&ﬂ’
conput eri sed nHvJPlSchaggd aiFlg wguat”%;?s %}'e formeg is organised into a matrix

structure which in turn is subdivided into elements designated as sub-~

arrays, which include a constani number of said memaory locations and

are autonamously distinguished during the subsequent test stage.

The above séid test program subjects the chips to a chain of

tests each of which checks the quélity and/ar the conformity of each

individual chip to a pre-established design specification. Said chain of

tests can be divided into twa sets: a first set, that can be defined as the

set of on-wafer tests and includes tests to be made on all of the chips

of a wafer and a second set of tests, that can be defined as the set of

the agsembly tests that includes tests to be made on chips which have

overcome the tests of the first set. The on-wafer tests enable to obtain

information concerning the failure figures or rates, that is to say the

failing sub-arrays, as well as the speed of the chips, on the base of

which the failing chips are repaired by exploiting their redundancy,

namely the sub-arrays realised in excess just to cope with this

passibility; the tests of the first set are concluded by a test aimed at

checking the result of the reparation operation. During the on-wafer



I n the subsequent steps of the test program because they are separated
fromthe chips which they pertain to and therefore are difficult and
unconfortable to be | ooked-up, so that they are definitel y12’l\}§|é?% . This
entails that the subsequent sequence of the assenbly tests be divided into
two distinct paths: a first path in which the quality of all those chips
havi ng positively overcone the on-wafer tests in order to sort them
according to their speed level and a Second path in which the quality of
the so-called Secondary Silicon, nanely all those chips that have been
found to be failing under a certain failure rate during the sequence of

t he on-waf er t &stssthel maximdaraniounsofitfotrion apeon kat gdividuahehip bai | ure

mechani sms- occurring in the various circunstances. Said separation of the
assenbly test Bhdhwndiides! wefends eclieatey ih gesteot kf thiel typdlbms endvaifeer s cont ai ni ng
even one only chip of Secondary Silicon until a nunber of |lots sufficient
to start the stppiogy afetbesfaifires rendStec thredapged Bivel cRaid iisforreatiohed. | n
addition to the di sadvantages associated with stocking of wafers with
Secondary Sil i bewever.tdne stossrbuisinycompsteripedgepsrand empuia reeretdtidisedxt renel y
conplex tests be effected in order to obtain chip sorting information
details that hivé&enispesatyotie stensbefatheetestiarpgrgmt Hwcase Wedverera ests. Thi s
entails. a tinme expenditure that increases the manufacturing costs. 12
April 2004 4 THRPE&S@ MY the afipsi whigh heyg Pamtainttaodnd derefoes atthat have

overcone. the test Pro ram enabl es both the conpletely operative chips
difficult and uncomfortable to be looked-up, so that they are definitely

useless. This entails that the subsequent sequence of the assembly
tests be divided into two distinct paths: a first path in which the quality '
of all thase chips having positively overcome the on-wafer tests in order
to sort them according to their speed ievel and a second path in which
the quality of the so-called Secondary Silicon, namely all those chips
that have been found to be failing under a certain failure rate during the
sequence of the on-wafer tests, in order to sort them according to the
failure mechanisms occurring in the various circumstances. Said
separation of the assembly test flow makes it necessary to stock ail
those wafers containing even one only chip of Secondary Silican until a
number of lots sufficient to start the sorting tests of the Secondary
Silicon is reached. In addition to the disadvantages associated with
stocking of wafers with Secondary Silicon , the assembly test program
requires -that extremely complex tests be effected in arder to obtain chip
sorting information details that have already been obtaim::»d during the
on-wafer tests. This entails. a timeé expenditure that increases the

manufacturing costs.



and the Secondary Silicon chips to be nmounted for manufacturi ng menories

of various typologies. In particular, it is possible to c condary
Silicon chips having conpatible failure typol ogy and toporﬁbd‘&ﬁzgégn it is

desired to substitute any failing subarray with not- failing subarrays of
ot her chips nounted in redundant nunber, a nenory map is to be established
in order to set up a correspondence gftmeen the | ogi cal addresses of the
assenbl ed nenory and the physical addresses of the not-failing subarrays.
When it is desired to establish said nenory map, a further test sequence is
to be carried out in order to operate the chips and to collect information
relating to the faiThér assarmbngtageniovehieni #lkdhasgedevisscliry Pevut said latter
test sequence on the nenory chips are conﬁlex and expensive and in
addition, also q"ﬁ""PﬁPé"‘%‘&ﬁé’m%‘FW &GP pddne ﬁ?'ﬁ?‘?x‘&‘(ﬂ"@ﬁra&é‘? &P$ are the sane
as already obt ai ned durin starting test se ence. |s entails an
i ncrease in thé”ﬁlaﬁ'?ﬁf%ﬁﬂoﬂg? ificpgy ghigs, do gy Feed %IFI‘%" 5}?8 cggfmq he
manuf act uri ng process. .l n.conc ) act ur nm conductor , in
particul ar i W%W'esvoawafeqqsetwi%% s brEgler £d° Geiein ™ FERREL "and ¢ ne
assenbly stag | on | rnlng t he | rat S as the
speed of the i %ﬂ%ngh 9‘@?9 %O"H?t'{’lg oa\lﬂnitl O%gg ax‘?y avai |l abl e
O goomput erl s B vt .t,rs'd% s GEPRLANE bl PG’ 8RBy WL T TS

se |

related -to, ore iTo1%s of Ies is difficult

ggdlzu%?m ort 3‘%’["?9 sﬂb?r?a)Jsogik%g'nepQ:hlp-ghl'naurqf@@qﬁ fBatadhDiRimoBf 0§ mation is to

memory map is to be established in order to set up a cotrespondence

.between the logical addresses of the assembled memary and the
physical addresses of the not-failing subarrays. When it is desired to
establish sald memory map, a further test sequence is to be carried out
in arder ta operate the chips and to collect information relating to the
failures found. The machines used to carry out said latter test
sequence on the memory chips are complex and expensive and in
addition, also in this case, all collected information details are the same
as already obtained during the starting test sequence. This entails an
increase in the manufacturing costs and reduces the speed of the
manufacturing process.

In conclusion, the manufacture of semiconductor , in particular
siicon, volatile memaories requires during the test and the assembly
stages information concerning the failure rate as well as the speed of
the involved chips. However, such information is only available on
computerised maps, materially separated from the chips which it is
related to, and, therefore, it is oftén fruittess because it is difficuit and

uncomfartable to be locked up. This means that this information is to be



5 repeatedly collected In different manufacturing stages, thereby

i ncreasing the manufacturing tinmes and costs for said volaﬁjAﬁhl2H@ﬂﬁries.
It is an object of this invention, therefore, to realise nenory chips
havi ng pernanently stored all Inforrmtion concerning their own failure
rate and speed, so as to enable it to be | ooked up in any circunstance it.
is required by the various steps of the manufacturing process. According

to one aspectremiatddie dlieaeat id NMFsrehO "mahfsdtGrings fadue| dedesby- vol atil e
menory chip conprising a non-volatile menory |ocation assenbly In . which

i nformation idcsasirRoNse MaRdattheng Umhds Yaraf cbéte it Baigndolgei ved from on-
wafer testing are permanently stored.' The non-volatile | ocations nay be

or gani sed | npenwries, nore registers for instance in order to record
information relating to the failure rates. and to the speeds, as well as.

possi-bly to the dilf fsugh Q:BjeafOp&ﬁsiim&nﬂdﬂ@ﬂ@éfd@?&o%élhérrnwﬁbﬁh they are
i ncl uded. Gt her aspects of the invention are nentioned in the clainms. An-

-advant age of chijp€ haeing penhigiatitly Grored 26 Mobmation WolltEfing Gheif bivg i Nnvention is
that all Information itens concerning the failure rates and the speeds as

wel | -as to fdileredrdté umidospepdpeosss of eastd i tlbyildotidld uslm daype of each
I ndi vi dual- wafer are collected only -once at the start of the test stage

and t hey ar ecieamistancaritisprequipid by teadaritus stdpe ofithe esaneficturibgages at any
time the manufacturing step flowrequires it. i :
: process.
According to one aspect of the present invention, there is provided a
‘volatile memory chip comprising a non-volatile memary location assembly in
_"which information items concetning the qﬁa!ity of the chip and derived from on-
‘wafer testing are permanently stored.
' The non-volatile locations may be organised in one or more registers for
Jnstance in order to record information relating to the failure rates.and to the
speeds, as well as possibly to the diffusion process of the devices within which
thiey are included. | | |
Other aspects of the invention are mentioned in the claims,

An- advantage of the memory location assembly according to
this invention is that all information items concgmlng the failure rates
and the speeds as well-as to the diffusion process of each individual
chi type of each individuat wafer are collected only once at the start of
the test stage and they are easily and promptly read at the subsequent
stages at any time the manufacturing step flow requires it. .

'ln the preferrad embodiment, the location assembly foi‘rhs a
register in which the information items are permanently stored by
blowing out some fuses. by a laser techniqua. Each bit or locatian of
sald register corresponds to a particular suban'ay.of the.chip and ‘the

information stored therein by blowing or maintaining the fuse pertains



In the preferred enbodi ment, the | ocation assenbly fornms a register in
which the information itens are pernmanently stored by bl ow pg. b somne
fuses by a | aser technique. Each bit or location of said ﬁ%@@é%ﬁ 4
corresponds to a particular subarray of thO chip and the information
stored therein by blowing or maintaining the fuse pertains 12 April 2004 6
the failure of the concerned subarray.®Usually, 16 or 32 or 64 subarrays
are included in a chip: consequently the register according to the

i nvention has a size of 16 bits or 32 bits or 64 bits, such sizes being

known to those tigkfalidre@f ine doR€ardéd s@sartapdisstiztiyale sremdned seeatiyens of 1 byte
or of I word or of 1 nibble. Such register is accessed by neans of a

particul ar readropeiriedOR £ Qhire ofPRbdqUbnty whé hegib@r arbvdRigi @nale read/wite
operations of the concerned volatile nmenory. Said particular read

operation can heesphisediefofaesiiech  3Z biobi 64 eitseqichies gl i ed to
specific pins or the application of a voltage |evel higher than the levels

utilised in commewt totlse GRleALM G BERARSIntRiduliematidrvelssatipnassf 1 No furt her
expl anation is deemed necessary in this respect, since these read
operations of |pgistdr@elawordrdh of Mafkibten Sack rayistedis pedascesbpméans of | sed  and
are perfectly known to those skilled in the art. A variation of this
embodi ment  coulad pheictlas edad psperatinnc abl edmpéiitis hwitr tRPRGWvestional | ocat i ons.
Sai d further enbodi ment assunmes, of course, that an extended area of
vol ati | e nmenor yeaiieritamparatianbf taefcemcd?hasmlmleﬁﬁﬁtdw mntbpgrtlbmje:at I ons be
real i sed on the sane chip.

read operation can be comprised of a specific voltage sequence

applied to specfﬁc pins or the application of a vaoltage level higher than
the levels utilised in conventional operation modes to the address pins.
No further explanation is deemed necessary in this respect, since these
read operétions of particular information are already known and utilised
and are perfectly known ta those skilled in the art.

" A variation of this embodiment could be based upon so-called
Flash or EPROM memory locations. Said further embadiment assumes,
of course, that an extended area of volatile memory and an area of a

few Flash or EPROM memory locations be realised on the same chip.

Aécording to another aspect of the present invention, there is
provided a test method for volatile memory chips comprising an assembly
of non-volatile memory locations organised in one or more registers in
which information items are permanently stored concerning the speed
distribution, the defect types, the defect topology, as well as the diffusion
process of the chips, comprising the initial steps of: Pre Laser Test, that
enables information concerning the failure rate and the speed of the chips
fo be obtained, Laser Trimming, that performs the reparation of the chips
by blowing fuses; and Multi probe Test, that checks the results of the
reparation operation; characterised in that: during the Laser. Trimming
operation, in addition to blowing the



Accordi ng to another aspect of the present invention, there is provided a

test nethod for volatile nmenory chips conprising an assenb %% ﬁ%o
non-vol atile nenory | ocations organised in one or nore reg 094 whi ch

information' itens are permanently stored concerning the speed

di stribution, the defect types, the ggefect topology, as well as the
diffusion process of the chips, conprising the initial steps of, Pre Laser
Test, that enables information concerning the failure rate and t he speed
of the chips to Uesesheimatedt rapaiieg theichinsng, biowing praréiantis alke repar ati on

of the chips Bydbavb Bibhw HSES 50 %QQO M‘bl %alﬂrir‘?fgﬁ'né% tmtottﬁﬁ}%g?sl}%ﬁks the

results of the reparation operation; aracterise ring the
Laser Trinmi r&pd inplatdt fugher ¢ampiigas meofwllwn@|set/\pfrrgaeu'¢t@nszammdut2004 6a

fuses ai med ajn f8RRMdIL Bip'diSeRBRY nedeBlbdd 19 FABE MNP BplRndH, 59 Carri ed

out to bl ow fuses so as toré sail ormation I nt e régister; and
in that it fuhielethecentpetiosed fh%éalHJtﬂ-irWWgS ippedimegenRiedhisndar ri ed out

on the whol e €A} Bp&afiGHTH Which the chif tafi'éjtes d]1|$tordoé’1‘5i§ Id{\%rrre fration, in

whi ch the selectlon of 't he ure reec ps 1s a Pre Burn-1In
Test oper at i G¥cuif gr ﬂﬁ@%ﬁlquﬂecqiﬂldltlpﬁ arBé.lrmJe"sp@Qratlcvn,om adicht el ahinst e any short -

circuit or O%Bn%rn@%5urﬁé’d‘gh bb&As, e géfé cpurg)%‘?ﬁ ésgateﬂaﬂ?r\ﬁ‘mr&h the chips,

upon bei ng nounted on boards, are oper resse enperature and
vol t age -condiandoveliage capditiers: inawriteeacs sycleso sasast to eliminataaaliethase t hose

chips that arcﬁ[pfsq%dar@ﬁiunhqﬁp 1 Iﬁ&@%&ﬁb%%&ha%ﬁmcﬁﬁgﬁn@é}meﬁ' ons, and a

sorting operation for th e various typ gl €s accord| ng to
sorting operation for the chips into the various typologies according to

their speed and operatlon characteristics.

Further details and advantages of this invention will be evident
from the following specification by referring to the enclosed drawings
wherein the preferred embodiment is shown by way of illustration and
not by way of limitation.

In the drawings:

Figure 1 shows a block diagram of operations effactively
performed during the test stage of the chips for manufacturing non-

volatile memories,



their speed and operation char acteristics. Further details and advant ages
of this invention will be evident fromthe follow ng spegifjcati by
P

referring to the encl osed drawi ngs wherein the preferred S
shown by way of illustration and ngt by way of limtation In the draw ngs:
Figure 1 shows a bl ock diagram. of ogerations effectively perfornmed during
- the test stage of the chips for manufacturing non- volatile nenories, 12
~April 2004 7 Figure.2 shows a bl ock diagramof the operations effectively
" perforned during Riget2shows gdelod disgram of oy vperationst bifetivalgi st er accor di'ng
to this invention for manufacture of volatile nenories, Figure 3 shows an-
el ectric ' wPefagned detingmthe destr sage gif nehipshgrovidad sitht 4 angisep bet ween-t he
| ogi ¢ addresses of the assenbled nenory and the physical addresses of the
failure fre&Sdiad taiils inFerjiondonmamdaturgrof eplatilemiemadesi ng di agr am f or
realising the selection of the data line of the failure free subarray in
substitution for the failure affected subarray. By referring now to Figure
1, it can be- seen that the test programfor devices obtained by neans of
the silicon chemical treatment process for nanufacturing volatile menories
subjects the chips to a test.chain each of which -checks the quality and/or
t he igure 3 shows an. electric wiring dlagram for realising the
carrelation map between the laglc addresses of tﬁe assembled merﬁory
and the physical addresses of the failure free subarrays,
Figure 4 shows an electric wiring diagram faor realising the
- _ selection of the data line of the failurs free subarray in substitution for
- the failure affected subarray. .
8y referring now to Figure 1, it can be seen that the test
" program for devices obtained by heans of the silicon chemical -
treatment praocess for manufacturing volatile memories subjects the
chips to a test chain each of which checks the quality and/or the
conformity of each individual chip to determined design specifications.
Sald test chain, as above said, is subdivided into two sets: a first test
set, the so-called on-wafer tests, carrded out on all chips of me.wafers
and a second test set, the assembly tests, carmied out on ali ch'{ps-
- having overcame the first set tests.
The on-wafer tests begin with the so-called Pre Laser Test that
| eﬁables.in_formation concerning the failure rate and the speed of the
* chips to be obtained. Based upon said information’ concerning the
failure rate, the subsequent Laser Trimming étep performs the

reparation of the failure affected ¢hips by blowing out the fuses that



conformty of each Individual chip to determ ned design specifications.
Said test chain, as above said, is subdivided into two set@: a'l%h@ft t est
set, the so-called on-wafer tests, carried out on all chip pé'?” waf er s
.and a second test set, the assenbly tests, carried out on all chips

havi ng overcone the first set tests. The on-wafer tests begin wth the
so-called Pre Laser Test that enablesinformation concerning the failure
rate and the speed of the chips to be obtained. Based upon said

i nformati on' concerning the failure rate, the subsequent Laser Trinm ng

The tuses. that “hauins BAIBOE RsRhuerly AL i FnPal SR Gl IS AR ™ Pha i 0"
say enable 1 0 SUPSHbl4E: AN noPUR QAN Pkl 3US ilonR RLEAITe the Pre

Laser Test with ot -arrays manufactured I n excess on

the chip just %Q.GORE ML an%: LR RPRSEREL LY theldifp RMPRESSRN il t1 Probe

Test checks the results o e reparation operation. During the Pro Laser

Test, the fail %i@p?%ﬁgi@.rThee%F?@jeEgP uiﬁ BR6H TW& @leciksSths FRE of N the

conput er in order reuti ring the Laser Trinm ng stage for

det er mi ni ng th%;é)r%ﬁhratiaﬁeaéra&ére@Juﬁhgbﬂ{ee@ﬂe%seﬁ;m!sﬁ_tﬁea%atwféenma_rstored in the
conputer is defined as Wafer Map. wever, said information itens stared

tost  progr am b B R o o™ hips they are
related to andredtiigéLutrify tHehEXserI GintthinG | tadle! for Rdterfimg MEl SRt e to be
reparation strategies; said failure map stored in the computer is defined
. ' as Wafer Map. However, said information items stored in the Wafer
Map is no more dtilised during the subsequent stages of the fest
program because they are physically separated from the chips they are
related to and, therefore, they are difficult and uncomfortable to be
looked up and are consequently dispersed. This entails that the
subsequent sequence of the Vassembly tests be divided into two
separate paths: a first path including a quaiity_ check on the chips
having positively overcome the on-wafer tests based upon the speed
level and a second path including a quality check on the Secondary
Silicon , which classified based upon the failure rriechanism oceurring
therein.
During the set of the first test path of the asse:"nbly tests, the
Pre Burn-In Test, the Bum-In step , the High Temp. Test as well as the
so-called Speed Sort are carried out, the latter test being d'esigned to

sort or to classify- the chips based upon their speed level. This

classification is performed by carrying out final tests positively designed



| ooked up and are consequently dispersed. This entails that the subsequent
sequence of the assenbly tests be divided into two separa{?a\ aitg@é a first
path including a quality check on the chips having positi ‘5))" #cone the
on-wafer tests based upon the speed |evel and a second path including a
quality check on the Secondary Sili CC%J whi ch cl assified based upon the
failure nmechani smoccurring therein. ring the set of the first test path
of the assenbly tests, the Pre Burn-In Test, the BumIn step, the High
Tenp. Test as well as the so-called Speed Sort are carrjed out, the fatter
test being desiignethr taxchesowtetber the cencesrgd shirsaaten thessresEedfiofpon t hei r
speed level. This <classification is perforned by carrying out final tests
posi ti vel y - desiagresthblighediin conreodon vaith the spdis spee€ [¥elR: whet her t he concer ned
chips match the specifications as established in connectiopn with the
various speed | evel sThérﬁ@:OSé%rﬁHbZP'yC@PﬁF‘E%Wbierﬁeﬁsmé‘?eete§'tﬁﬁt8€‘f‘8d to the test

set of the second path of the assenbly tests, d\lﬁ/rsiprg Wniﬁhrtge Pre Bumin
Test, the Bumsegord pah of thecasspaply tesksy durfag whigh 1ig|He BTSS! cal | ed

Device Sorting are carried out, the latter test bein ' {}Sd to sort or
to classify tHeeBHITE 8P i BT VR tavhageel @8 ‘%%f%g%ggﬁﬂ%ﬁ ¢h they bel ong
to, .based upon the failure typology. Said classjfication |s realised by
carrying out fimiling agg sapediqul BE Jatredeghigny #98'98%‘5 ] 3°Jéh° ct(é whet her  the
con§er neq chi pscler‘rsas'%f}((: rt]het Qh?psstg)yeigiarﬁtgfﬁr?é ith%n ev%% cee:%ég%%l \ivﬁigﬁq-leiyrbelong

to, based upon the failure typology. Said classification is realised by

carrying out final tests positively desi.gned in order to check whether

the concerned chips match the specifications as established in

connection with the various device categories (such as ARAM

MODRAM, PCRAM).

The procedures comprising the above mentioned assembly
tests are well known to those skilied in the art and, therefore, further
explanations in this respect are not considered as necessary.
The separation of the assembly test flow into two distinct paths

entails, as previously illustrated, the need to store all those wafers

containing evan a single chip of Secondary Silicon, so as to wait that a

sufficient number of lots is reached to start the classification or sorting

test for the Secondary Silicon. A further disadvantage of the presently

employed manufacturing methodologies is the need that extremely

complex fests are to be executed in order to obtain sorting or

classification information items of the chip, that have already been

obtained, however, duﬁng the initial tests on the wafers. This entails an

increase in the manufacturing times and costs.



connection with the various device categories (such as ARAM MODRAM

PCRAM . The procedures conprising the above nenti oned asse%.lzbg ts are
wel | known to those skilled in the art and, therefore, fur n
explanations in this respect are not considered as necessary. The
separation of the assenbly test flowinto two distinct paths entails, as
previously illustrated, the need to sttore all those wafers containing even
a single chip of Secondary Silicon, so as to wait that a sufficient nunber
of lots is reached to start the classification or sorting test for the

Secondary Silicon. A g%%hgdlquﬁﬁgwgﬁg@ﬁgzsté > iy '%F'?B&W?Ppﬁnpl oyed

manuf act uri ng nmet hodol ogi es 1's the nee extrene co ex tests are

to be executedoiny REEBNshES tRBEQIUBCS AR OISy ofci@SRiidks #hi o4+ nf or mation
items of the chip, that have al ruggdy be(g%%b(tjai ned,uhowever, during the

initial tests jpdivitie W 8HPthisIRI Buamt /lalifePlly LNGEBEATEgrafnfifieinmanuf act uring
times and costs. 12 April 2004 10 As above said, during the assenbly stage,

the menory napperfiandr® wag £ASED MoshR hubsssedss® Restdgrettopal @eheof the
failures on each individual chip and this is usually realised by suitably

progranm ng i rout frebrinenlestdlistatheShep of ehd RiilhghebRASEs WwdiretHeest s are to be
carried out in order to establish the map of the failing subarrays within

the chip. Thehp dbeduwoeedute eatdryy outt the hests @ad 3o arshréd thy apsvam t he above
said ASIC turns out to be extrenely conplex, tinme consum ng and
said ASIC turns out to be extremely complex, time consuming and

expensive.

. : By referring now to Figure 2, it can be observed that the
exploitation of the register according to this invention enables the test
program to be unified into a single test flow desigrjed to be carried out
on all ¢hips of the concemed wafer, thereby avoiding to separate the
assembly tests into a path including tests on completely operative chips
and a path includin_g tests on the Secondary silicon chips.

The set of on-wafer tests is vary similar to the presently utilised
one. The main difference is to be observed in that, during the Laser
Trimming stage, in addition to the fuse blowing operation aimed at
repairing the chip, a fuse blowing operation aimed at storing any
information concerning the failing subarrays of the chips is aiso
performed. This means that the storage of the Wafer Map into the
computer, even if it is illustrated in Figure 2, is no more strictly
necessary.

The subsequent set of assembly tests enables to check the
quality both of the chips that have successfully overcome the on-wafer

tests and of the Secondary Silicon chips, thersby maintaining a single



expensive. By referring nowto Figure 2, it can be observed that the
exploitation of the register according to this invention q@%Qhﬁﬁ ¢$e t est
programto be unified into a single test flow designed to be car? ed out

on all chips of the concerned wafer, thereby avoiding to separate the
assenbly tests into a path including tests on conpletely operative chips
and a path including tests on the Secondary silicon chips. The set of
on-wafer tests is very sinmlar to the ptesently utilised one. The nmin
difference is to be observed in that, during the Laser Trinmmng stage, in
addition to the fuse blow ng operation ained at repairing the chip, a fuse

bl owi ng oper at i gRnaibRFk Bt uPLBthd AnANEst, sPEGHIERY 12850 SREE itRidaght he failing
subarrays of the chips is also perforned. This nmeans that the storage of

the Vafer Map ighp sbhAfg ce@yputer, even if it is illustrated in Figure 2, is
no nore strictly necessary. The subsequent set of assenbly tests enabl es

to check the qualityrhRotdioRigt fgerstirDerd atriddavet Fueseasd wet yofover cone the
on-wafer tests and of the Secondary Silicon chips, thereby naintaining a

single 12 April a2édbiitesgpnuf acture lot up to the final test, specifically
associated with each <chip sorting class. The foll ow ng operation are
carried out during theadet Pass Masateopdrytidredi Svhich the selection of the

failure-free chips is performed,

- a Pre Burn-In Test operation, in which the chips are tested in
order to locate any shortcircuit or open-circuit condition,

- a Burn-In operation, in which the chips, upon bsing mounted
on boards, are operated under stressed temperature and voltage
conditions (125 °*C and 78 volts) in write/read cycles, so as to eliminate
all those chips. that are found not to be adapted to withstand such
conditions, and

- a sorting operation for the chiias into the various typologies, so
as to classify the chips by identifying the category they beiong to,
based upon their speed and failure grade. Said classification is realised
in simple and speedy way, because it is sufficient to carry out a read
operation of the registers according to this invention, that is to say a
read operation of a single memory iocation. Only after this operation,
the test program flow separates for the various chips based upon the
information inciuded in the registers according to this invention, in
order to carry out the final tests positively designed to check whether
the concermned chips are in compliance with the pre-established

specifications connected with the various device categories { such as

speedy chips, slow chips, ARAM, MODRAM, PCRAM).



- a 1lst Pass Mount operation, in which the selection of the failure-free
chips is perforned, - a Pre Burn-In Test operation, in which thﬁﬂﬂ" ps are
tested in order to |ocate any short-circuit or open- C|rCLi1 ion, -
Burn-1n operation, in which the chips, upon being nounted on boards, are
operated under stressed tenperature and voltage conditions (125 C and 78
volts) in witelread cycles, so as to imnate all those chips that are
found not to be adapted to w thstand suczh conditions, and - a sorting
operation for the chips into the various typologies, so as to classify the
chips by identifying the category they belong to, based upon their speed
and failure grade. Safd @MvEE&I9P; ¢t in kG |bYs &APIOtAS s A nfR%Steind speedy
way, because it is sufficient to carry out a read operation of the

regi sters accor d?"??@rd("&” rinis inyapkish fso?Pserl?Qt‘" ithe peficeghle Simplifisetiofner ati on of
a single nmenory 6at|on after this operation, the test programflow
separates for th¥ %P"‘iaBEfé‘dEW%%mﬁ%?s“eﬁ' “'t’fﬁ?fh‘t WmP'?ﬁQﬁcﬁ%ﬁa%Wﬁ?ﬁ uded in the
regi sters accordjn Jnve tion, der to carry,out . the final
tests positivel ytlhag% 'ﬁ%‘ﬁy ?%‘J'CE% ’E’s\ﬁﬂgttﬂe‘f‘“’e tt‘ﬁ%s %ﬁ@@r’ﬁ%‘ﬁ‘f%%‘ P9 are in
conpliance wt h re est I, shed ecificati.gn nect ed th the
various device ca Ped’gﬁ"@? %%?99 & t° & WRyeLh e, tﬁ@'l BW V\gARAM

m:\/{ i E;:R';‘N: egl?'lé){lﬁ‘gtfdnl p:egeosd'colnzcef?%rl]ngagl\éa@tl raEeh%;[wd the sgée% n? quab y
' chips within the register according to this invention makes them always
available for looking up in speedy and simple way, thereby reducing the
- ’ times needed for execution of the test programs and consequently the
manufacturing costs.

During the assembly stage, any information details concerning
the failure rates of the chips as stored in the register according to this
invention are utilised to build up the memory map based upon the
number and upon the topology of all failing subamrays in each individual

: compenent chip, by simply programming an ASIC. In fact, said
information details enable the various chips to be classified based upon
the number and possibly upon the topology of all failing subarrays.
Such a classification only needs a simple read oeeration in the register
according to this invention, said read operation being performed in very

- speady times since, as above al;'eady said, it is a read operation
invo!\}ing a single location. Based upon said classification, Secondary
Silicon chips can be assembled upon said memory beard, in such an
amount as to be eufﬁcient to substitute all failing subarrays with failure

free subarrays of other chips mounted in redundant number upon the

memory board. Said programming operation of the ASIC can be carried .



according to this invention is observed in the noticeable sinplification
of the manufacturing process, in which it is no nore neceszk&ﬁv%ﬁ‘ftock
the Secondary Silicon chips and to have two separate manuf’ % lots. A
further advantage is to be observed in that the storage of information

pi eces concerning the failure rate and the speed of the <chips within the
regi ster according to this invention mges them al ways avail able for

| ooki ng up in speedy and sinple way, thereby reducing the tines needed for
execution of the test programs and consequently the nanufacturing costs.

During the assenbly stage n nfo ti.on det 1S rni the failure
rates of the chiPd 'ds™ Qth?Sé%’%/r‘iva?ﬁe r[Eg‘ffs\f’%'Fh %&H’Hﬁ(ﬁﬁg % s ﬁ%nd i nventi on

are utilised to 183@’9% qgtagtgg%%r?s% regg C?%sg,%l VI Ht Jagedupég'rgeﬁ%and upon t he

t opol ogy of all conponent chi p,

si mpl y_progr ami g, gn A8 G AL tom3tbooadddly stgatth&nbgga@am enabl = the

various chi ps to pon nunber p055|bly upon the

topology of all fajl Jinng A rna\’l% reg?é{gnl% Qc&:’rcﬁﬁ% thi B irRBrA Yagheeds a

sinpl e read operation e reg accordi to this invention, said

read oper ati on behite Lg H&goﬂtﬂe\fﬁbé’asmtotfbrﬂﬁﬁe%éﬁ% p@sgabove

already said, it 1s ar operation involving a single |ocation. Based

upon said cl aSS'édn%ﬁé&ﬂemﬁﬁ&%aé%thé'ahaEeﬁbe%hérﬁl?{f;ﬁ@é}a% tRSASKY! ed upon

said nenory board, 1n such an anount as to be sufficient to substitute all
failing subarraygq tyhef idoHin b gﬁ‘ogﬁa@mn@a»@ 1Ot hREd ClpdRs tount ed i n

redundant nunber Upon the™ nenory board. Said programm ng operation of the
ASI C can be car rig®fmation contents of the registers according to this invention is easy
- : to be exploited and, therefore, it does not require a complex computer
system, but, in contrast, it only requires a Personal Computer provided
with an interface for cannection to the concemed ASIC. A second way
to program the ASIC, in view of the simplicity of the map generating
algorithm, provides for implementing a microcontroller incorporated with
the ASIC for performing the read operation of the registers according to
this invention, as provided upon the component chips assembled to
form the memory board, and, consequently, for programming the ASIC
logic.
In view of the above, an advantage that can be obtained during
. the assembly stage by applying the register according to this invention
is to be observed in the simplification of the ASIC programming
process, so that it is no more necessary to replicate the tests in order to
establish the topology of all failing subarrays incorporated upon each
chip, but it is sufficient to carry out a read‘ operation of the registers

according to the invention, as provided on each chip. This entails a

significant reduction in the assembly times of the memories and



12 April 2004 13 out in two possible ways, both of which are sinple and
fast and, therefore, advantageous wth respect to the curr%¥t_?6&€edures.
A first way provides for utilising a conputer based systéﬁl‘ﬁ$ il 0)Y
performng - a read operation in the registers according to this invention,
as furni shed upon each of the chips assenbled to formthe nenory board,
conbi ned“them wi th one another and copgequently prograns the ASIC | ogic.
. The algorithmfor progranm ng the ASIC based upon the information contents .
of the registers according to this invention is easy to be exploited and,

therefore, it does not requifre.a conplex co ter system, but, in
contrast, it offfyequsqrly r 8sreduplions dmaltechiap Urlﬂgoﬁ?%id%‘ \A}"%ﬁérari i nterface

o SOt o e RIS A O AT B | PR 5 G 1
e LB R b b5 OISR B nd s o B o7
DL ovLded VPO L SRR Rima, B 285 B boooh AR 202 ¢,
edvant age_t ety S 0% SRHEHHT el md e aERL L 00 by, avplvino the
o o By A L A AT, BBt B 6
Failing subar r&é’nse'ratingcf%pggr?élﬁ%nur%% bee%n the logic addresses of the
assémbled memory and the physical addresses of all failing subarrays
- : will be hereinbalow des.cribed. The logic address generated by a
device accessing to the memory, such as a CPU, is mapped into a’
physical address tha_t, aocordi_ng to whether the subarray resident upon
.one of the basic chips, the ph}sicél address of which is identical to the
logic one, either operative or failing, selects either sald subarray
.résident upon one of the basic chips or the substitution subarray
- resident upon one of the redundant chips. Said memory map, by which
the physical addresses of failure free subarrays are made correspond
to the logic addresses of the assembled memory is stored in the ASIC
in a so-called add?ress transcoding table. In the binéuy word forming the
pﬁysical address of a subarray, the higher order bits are used to selt_act
mé subarray, while the lower order bits are used too select the
individual memory locations within the subarray. This applies both to
the physical row address ant to the phﬁslca! column address. Mapping
of a logic ad_dress_ihto the physical one is performed by applying to
_ said address transcoding table the higher order bits of the cgnoemed
logic address and colfecting from the output of said table the higher .



chirp, but it is sufficient to carry out a read operation of the registers

according to the invention, as provided on each chip. This enptails a
significant reduction in the assenbly tines of the nennrié§2§H§29§4April_
2004 1 4 consequently a reduction in the manufacturing costs. A further
advantage is to be observed in that the extrenely conplex and expensive
machi nes needed for execution of the ygst ainmed at generating the nenory
_map are no nore necessary. This entails a further and significant
reduction of the manufacturing costs. By referring nowto figure 3, the

result .of the. gperation for eperating the correl ation map between the
| ogi ¢ addr esseQP%f%f(ﬁé’P"?fsB gd %%Qd&@““'ﬂgxﬁhﬁ?@'&ﬂ d@nfl-esses of all

gener ated by & MR e S bEEROSRREN GorerRDp P sPiPeds SHeEhvE. | o mapped
upon “one of ¢ e BRSIeET aorges if By LPcpi Atk edemst B FURaIe | dent i cal to
a1 425k o5 S RBRIBE P R BB i i oy
EsLient ubon 08 o' ek SHUAGRE SRS, 58 IR MR b bert T, e
00,5, P 55 aeon o RaSHR EaIOF W Ao il ok B £
physi cal - addr esgyrads @ 15 Riditlpfker PG (VP BR aRIrd& bl drindratiagd to sel ect
memory, in order to gain access to the substitution subarray resident
. © upon one of the redundant chips.
| By referring now to Figure 4, all data busses of the subarrays
reSidént upon redundant chibs re connected, by means of lri-state
i_hputloutput stages, fo the data bus of the d‘evioe. such as a CPU, that
- - .accedes to the memory. The cdnnection betwesn the data bus of the
subarray ‘corresponding'- to the logic address and the data bus of said
~devicg is realised by means of a decoder, driven by a selection signal
‘coming from the address transcodiﬁg table stored in the ASIC, which
selgcts the inpui!outppt stage of said specific subarray..
A further advantage deriving from the app!iﬁtion of the register
according- to this invention is to be obsérved in that some
.' manufacturing architecture standards exist, such as for instance
SinkLink -and Rémbus, wherein some registers are providéd ‘in the
memory and are dedicated to include particular information items, such
as the manufacturer obde, the merﬁory model, the sizes of the device,

the access speed. A register acoording to this invention could be



the subarray, while the lower order bits are used too select the

I ndi vi dual nenory |ocations within the subarray. This appli.e 'ﬁ 66hto t he
physi cal row address ant to the physical colum address. ﬂ@ﬁ%f g of a

| ogi ¢ address Into the physical.one |Is perfornmed by applying to said
address transcoding table the higher order bits of the concerned |ogic
address and collecting. fromthe output of said table the higher 12 Apri
2004 15 order bits of the physical additess and a nultipl exer selection
signal. Wen the subarray resident upon one of the basic chips is
operative, the -physical address will match the | ogic address and the
selection signal will enroute the address to the nultiplexer input over
the address busimsétédambagithoseeaiady &aheéd\ﬁdasicatteaeree@eéfé, Gtﬁ+res§'dress will
be different fromthe |logic one and the selection signal wll ®enroute the
address to the nufigingtingxespetiafstition vethe leRRtiRggeS&HaduUs of the redundant
menory, in order to gain access to the substitution subarray resident wupon

one of the redundant @yisammddgingefieibbidgestoved ahsirtiatgetidn dithincdat a busses
of the subarrays resident upon redundant chips re connected, by neans of

tri-state i nputydatiputensinagesstert intot H1QoieEit andmisiy @hiptil@rdi \th f&orguch as a
CPU, that accedes to the nenory. The connection between the data bus of

the subarray coifasptonpieces doacérhieg tiegiaturaddieend tanshoste tHadmp bus of said
device i-s realised by neans of a decoder, driven by a selection.signal
conming from the tathdweisk ittis imseced singlitiedire tastarneidni risiditbly\Slages whi ch
the manufacturing cycle for volatile memories and makes it possible to
reduce the manufacturing times and costs. |
The preferred embodiments of this invention have been
described and a number of variations have been suggested
hereinbefore, but it should expresssly be understood that those skilled
in the art can make other variations and changes, without so departing

from the scope thereof.



sel ects the input/output stage of said specific subarray.. A further
advant age deriving fromthe application of the register q%p &ﬁ%ﬁ? - to
this Invention is to be observed In that sone manufacturi dﬂ) %ecture
standards exist, such as for instance SinkLink and Ranbus, wherein sone
registers are provided in the nenory and are dedi cated to include
particul ar Information Itens, such 14s the manufacturer code, the nenory

. nodel, the si.zes of the device, the access speed. A register according to
this Invention could be 12 April 2 41' “inserted anong those al ready

provi ded dedi cated registers, thergg9ﬁégriginating a specialisation of the
- existing standards. By summarising all above described, the introduction of
a non- vol atil e nmeloriy volatiles memdmt ahip cooipaising ea neorevolatidi memoryor der t o

record i nforuaLi ' i NQ: il T ng. t speed of the
chip into M%noﬁ%g?éﬁlﬁﬁﬁ@ﬁ@ﬁ?@fﬁlﬁﬁﬁﬂﬁo}nﬁ%ﬁsﬁgg@@wﬁhﬁgﬁ?ﬂg ogg?enbl y stages
of t'he manufchiptand degiveq bm drowafeotesting arerpemmanardlyastalednkes it possible to
reduce the manufacturing tines and costs. The preferred enbodi nents of this

i nvention have beepn. .described and nynber of variatio aye been
suggested her ei nbgf&@-,em%'t '® a%ﬁ‘ﬂa%%fﬁﬂaéséﬁw "ﬁ%g}&'ﬁgod that those

skilled in the art can, .nake ot her var.i at-i'ons and chan wi t hout so

departing fFBfh FIRMUKBERY0S, B orgdisgsh g ngppr more egisters

accessible by means of read operations that are not compatible with
i lﬁe; conventional readfwrite _operatigns oi’.non-volatﬁe memories.
. 3.- A memory chip according to claim'1 or 2, characterised in
' that said non-volatile memory locations’lare implemenied by blowing
: fuses during the laser trimming‘ stage or by means of Flash or EPROM

- -memory locations, .



17 CLAIM5 |.- A volatile nmenory chip conprising a non-volatile nmenory=

| ocation assenbly in which information itens concerning t g)@%ﬁ&g&/ of the
chip and derived fromon-wafer testing are pernmanently st = A
menory chip according to claim1l, characterised in that said nenory

| ocations are organised in one or nore regi sters accessi ble by nmeans of
read operations that are not conpati bI e wwth the conventional read/wite
operations of non-volatile nenori es. A nmenory chip according to claim?*
1 or 2, characterised in that said noﬂsvol atile nmenory | ocations are

i npl enented by blowing fuses during the laser trinmng stage or by neans
of Flash or EPROM nenory l|locations.. 12 April 2004 18 4. - nenory chip
according to any one 4of AcremeRy ahip gegordingigr 3 QF?S%CF‘?'WSthé? %ai d

i nformation |tems relate to the speed distribution, the defect types, the
def ect t opol ogycha&ciaEtad i “i‘ﬂesa'ﬁl nfretien ﬁ'ieﬁb"'esﬁat@f 'q i kP cul ar chip.

5.- Atest nethad for volatile nenory ch(_Tp{s conprisin an enbly of
E%*nt?ng' g wello g7 Stﬁ

non-vol atil e neﬁﬁF&P“f‘%a‘f‘Poﬁif%fe‘b*r@a‘?ﬁ sbg ¢ 9¥roP ®rs in which
i nformation i te are r mnent | or concerning the speed
di stribution, ﬁBf‘@B’t‘eﬁ/‘ffége p%/rﬂ I, t topology, as well as the

di ffusi on process of g hﬁ CL’ltI %etho%o rvosatlpeq the initial ste Pre

te memory chips compnspng (a);z
assembly of non-volatile memory locations organised in one or more
registers in which information items are permanently stared cancerning
the speed distribution, the defect types, the defect topology, as well as '
the diffusion process of the chips, comprising the initial steps of : Pre
Laser Test, that enables information concerning the failure rate and the
speed of the chips to be obtained; Laser Trimming, that performs the
reparation of the chips by blowing fuses; and Muiti probe Test, that
checks the resuits of the reparation operation, characterisedr in thak

- during the Laser Trimming operation, in addition to blowing
the fuses aimed at repairing the chips, a blowing operation is also
carried out to blow fuses so as to store said information into the
register;

and in that it further comprises the following set of operations
carried out on the whole chip assembly to be tested:

. - a 1st Pass Mount operation, in which the selection of the
failure-free chips is performed,

- a Pre Burn-In Test operation, in which the chips are tested in
order to locate any short-circuit or open-circuit condition,

- a Bum-in operation, in which the chips, upon being mounted

on boards, are operated under stressed temperature and voltage



Laser Test, that enables information concerning the failure rate and the
speed of the chips to be obtained; Laser Trimm ng, that pq%for.pﬁd] e
reparation of the chips by blow ng fuses; and Multi probe éaﬂ' Q at
checks the results of the reparation operation; characterised in that: -
during the Laser Trimm ng operation, in addition to blowng the fuses
ainmed at repairing the chips, a blowing operation is also carried out to
bl ow fuses so as to store said informat1i on into the register, and in that
it further conprises the foll ow ng set c‘);f operations carried out on the
whol e chip assenbly to be tested: - a 1st Pass Muunt operation, in which

e St oot o kbRt PL e SRl bRe 5 P W hasp el Gl ' T
short-circuit or en-circuit ndi.tion.,. - e Jge] tion, in which the
chi ps, upon bei ﬁég%ﬁjﬂﬁﬁgﬁo%&?d%gtaerg&éWﬂgﬁtaendo%grﬁ%%fﬁﬂnﬁgg'ﬁgst ressed

t enperature and vol ta_ggsé

so as to elininate all r%nA%@'ﬁlagéggﬁat?\g C&&’gqb&’i tﬂg%ﬁh@%b%@gi@gad cycles,

0S I oun adapted to

wi t hstand such %Q@&hﬁwé‘?@ﬁvei %ﬁge&aﬁ@ﬁfgéf%“o@‘%é&g%ﬁﬂcg or the chips into the

vari ous typol ogi es, ccor g to thelr spee oper ation

characteristics. 6.-.gA ttgﬁtmgﬁbg%c&% rlgi(ggmtg), &Ja?ic'f@rée%‘?@%é%ﬁt er! sed in
that, before said final set of operations, a conputerised conpilation of a
before said final set of operations, a computerised compilation of a
Wafer Map is carried out.
7.- A memory chip including a non-volatile memory register for
permanently storing information items concerning the product quality
and related test method according to previous claims. 1 - 4 and 5,

respectively, and as previously described and shown in the enclosed

drawings.



Wafer Map is carried out. 7.- A menory chip including a non-volatile menory
register for' .permanently storing information itens conggrnin e
product quality and related test nmethod according to pre&ﬁ&ﬁgug?%rns.l -
4 and 5, respectively, and as previously described and shown in the

encl osed draw ngs. A MEMORY CHI P CONTAI NI NG A NON- VOLATI LE MEMORY

REA STER FOR PERMANENTLY STORI NG | NFORVATI ON ABOUT THE QUALITY OF THE
DEVI CE AND TEST METHOD THEREFOR ABSTRAEY A vol atile menory chip
characterised in that it conprises a non volatile nenory |ocation assenbly

in which informatign itens concerning the quality of the chip are
per manent | y sé&‘?%'ﬂo MW&@W@{;N@&& VOLATHEE RHi%EGﬁ%{ﬁR on, the

defect types, FPRPER EN'Ug& ING INFQRMATIQN YT AHESRUALP Ocess of the
particul ar chip. FI G4 THE DEVICE AND TEST METHOD THEREFOR

ABSTRACT
- A volatile memoary chip characterised in that it comprises a non-
volatile memory location assembly in which information items
cdnceming the quality of the chip are permanently stored, particularly

relating to the speed distribution, the defect types, the defect topology,

as well as the diffusion process of the particular chip.

FIGURE 1



