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*159159* | nprovenents in and Rel ating t

Technical Field This invention rel ates Wﬂﬂﬂﬂﬂlmm s .
in and relating to magnetoresistive ra

menory ("MRAM') and rel ates pgrti cul arly, t'HoeRgh not
exclusively, to a nethod to convert a |ow resistance

LT Kk d
Vany appi i cat | ook eneRn AR EnE e iAW oy o el

configuration. A single |lowresistance 10 path

T&HHidai Fidig @ higher drain current through the |ow

resi stance path. A | ow resistance path can be created

§ibje iygntionirelates £ improyesieatsdn anfbrefaing termagnetaresistive random access

feRoANFMRAMO N T8Ates pﬁi‘ﬁh’ulw thﬁﬁmﬁ%‘iblﬁﬁwlﬁ P4 Hef¥8 to convert a
| on of devi ce because a

Q’WJP?'E@"?%?? "b%lﬁ'gé@ %\evfﬁeéﬂa%i’ifé”?ﬁell he current. This

could result in the current exceeding the current

égwggg uS pab| lity. A cross bar connection in parallel
asi be made but is 15 sensitive to such a | ow

' M@BV smr&nai@npmMRAIBwe eoTmectag ingpyyalielainfigwatianeAissigierio resistance

E?es@fts Aa M@‘feﬁ Braﬁ a{f’l%n! tﬁ%‘ﬁbh th%ﬁii‘\b ?’Js?s%%ﬁ Ipgth Yo%p\ﬁ%‘gtance path

ucl n m na SucC
@@%@P@teqi durmngradiinifigm Qmeaseiﬂe te h@fam @BI@GFW cmatanmatlble This

e Hot baltTdERirible dGtcdhie RF RtRANYRrtbh Bf RE MRIATRE é/because a
here i s provided a nethod to convert a.

SRRES Lt o oot B S ot SO
fheeutr@wsbesé Sér&bmg A ?Pdss bascoan@dtioh & ﬂ;dréﬂlel by bé’éﬂ? bé rrﬂﬂe but is
s 0 r enot e
SRS 1A b o 4L s BRbe 501 R2YERHNS AR i resiire priat
wafet mgbglewdn@ﬂst@calswnltm;aducmg and)dopefllly, aliminatipg lsychngsk.

WheR¥NIEN in BV | IS%“IO%CP %%ﬂﬁroﬁ%ahnét%e%?@se at | east

a part of a surface of the at ast one Tayer renote

25 fromthe substrate. The at |east one layer is

Sumfared. The oxygen barrier is renoved. A second cap
ied. The gxidjzing of th | east

I t
BB Wi R BBrEr e Iere o uifbeg agnlglo cofveit s tow
r@elstance:cetnnma MRAM: deviati tn@ capaditivetchit IThe XaviEsitayicelsglieeis a plurality

$fh§)fe?s 6nsa Qﬁb%}f%t?e/gt I@as%l%?edtrgmgtgwéﬁ{the éulls?r\gfe I$ ns@&a fo oxygen

resi| stance ce ce to a capacC
imfsion olpernaethed ingludesgempvinga cap leverchthetopl! 20d apmwreg an owygen

l?arﬁé”é‘i&dn@tﬂ?e cefito L8RSE a0t hPYUR rof A §ﬁ’ﬁ%¥c@ of tha %t %E?t one IzR'er remote
ygen _infuslon.

; bstrate is_sensitive to ox
FR e Rubstrasd e Ateast opa [yets Qi"d%?d tThe oxygen barrigr is ‘temoved. A

SeePphd/ tapgayisn iy e %BplleBaTh’d SHidiAFPrMEE 4teast 6hd lajdt nPayRBAGert the at
a surface of the at |east one layer

'?é%[‘%%y?r%ﬁlc?ﬁ@%ﬂ@ﬁtrate The at least on layer is

at least partially converted to a ceram c state.

According to another exemplary aspect, _there is provided a method to convert a low
resistance cell in a MRAM device to a capacitive cell. The low resistance cell has a plurality
of layers on a substrate. At least one layer remote from the substrate is sensitive to oxygen
infusion. The method includes removing a._ cap layer of the cell and applyi_ng an oxygen
barrier around the cell to exposé at least a pait_ of a surface of the at least one layer remote
from the substrate. The at least on layer is at least partially-converted to a ceramic state.
The oxygen barrier is removed. A second cap layer may be applied. The conversion may

be by oxidizing the at least one layer.
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- 35. The oxygen barrier is renoved. A second cap |ayer

may be applied. The conversion may be by oxidizing
the at least one layer. LI 1L L1 1L 1L 1111 11
*@00002* f' . 2 According to a further exenplary
aspect there is provided a nethod to isolate a | ow
resistance cell in a MRAM device to a capacitive cel |

o5 05 oo FREL B e LG o
mehetasemeallrlaaeﬂw dgvncesteraeqapamta/etaelldhq @mesmthu@@ﬁ cotnhesing a
r@gf 59&@ h%' éﬁgstr%e a?l%gélt'o'ﬂg I %Pr}] tt‘fefsuBQt?até: Sé I'lg

an ox arrier aro cell to expose
%&nsmé%@toxagwﬂ S'QF the "emoﬂaer@pwnq he at Ieast one
| ayer rerro;ee-.d‘vrngmctabeaygpmﬁé@g"e and isol ati ng the | ow

reS| st ance C erform n f one selecte
from the. oFOTNBh@bart RRrod e Eltto Biss 2 geta part o

conv esdrfabg of the a‘altaaét @88 layemnemb/fidm the sabstled Bihe lssiaﬁﬁythe low

10 and_a Iea artial | di zi ng,t | east

ayer esignod Pitoy3Bitbitng st ATt Yo g o7 oRng of
substantial, or alsjemvanallya;bh\yerﬁr@ttaé at |€ast vee Ryerto awasamic state,
make t he agmj east one | ayer behave |ike a capacitor

The at | east one | ayer may 15 conprise two upper nost

~and adj acent | agtdeast partiallyroxidizingl the)at legsb ogealgyeérayer may

expose an upper surface of an upperm)st Iayer of the
two upper npst and adj acent | ayers. per npst .
Forypll AspreSs e comHeryion ary ?ﬁ)%%”'?'e?ﬁ‘ﬂtsté“tfaﬂ ShsURESEpteh Canversion
mbye maKe fherat tbafétfdnerlayﬂéﬁyehabe lilkegodp bapaditar IThE AtieBstiond Glyeovigy

er surfa

|
BB i a0 PN WilTe ol el R SRas e 8 Expose an
'umnemsmrﬁdce of ahuppgrmess tayerf of Itm&ppeﬂnoatsmdoefdja&entdayersa ghe
Mehﬁ%t Iaq'SP’rln ﬁe chha?FeP%.XQﬁ Q@rﬂro'nﬁ’he strQ% "me %?%gﬁgarner may

ret ar dant CO atlon may bpe

becarplied aioupd B‘é‘é@ oveTHie URPEISUFRERI & MBH pﬁl’"é‘lyé’é@gﬁi’at?e Heper

faface. OPheGerhbi oﬂﬁe 641LEY et May! Ue%&'cﬂen‘ﬁ?&bﬂ?&m@ usel 53548, or use of
oXxl datl on

t I
SR Bl paes, Tn BRioss A et BACem et papk” Hroal coding. The
- bxidaibn otag bk ayhigh oxidatitrepracessnThe lugnobidtion poicessTaa) ld gds.

& aqi% {)P&}eﬁ:ﬁé,aé@ﬁﬁd & ?8@ dl'h ﬁf‘?&l aEJ?&aAc%tngJJ%ﬂég%f & Jnﬁhés oXxidation.

r1 or
Arintermadiate laver betwayn t@e sueqt@tet ami thenat leakinoe ratverdnay IRy 2 edmi-

ESPRIGEDISTiRSd a8 éﬂ&’at@ﬁ ﬂ\’éfy'?\gfsprb&eéa Jﬁ@f thé hﬁérm@@ngte Iayer Prior to the

I nvention may be fully understoo readi | ut_into
?ﬂ,pdexqr gglpg gpQyed, tpe, lgpNere&stance cell may be detected and identifi ed

Brief Description of the Drawings

In order that the invention may be fully understood and readily put into practical effect there
shall now be described by way of non-limitative example only exem.plary embodiments, the
description being with reference to the accompanying illustrative drawings.

In the drawings:

Figure 1 is a vertical cross-sectional view showing a known typical multi-layer thin film
MRAM device and the equivalent resistance to “ground”;

Figure 2 is a view cdrresponding to Figure 1 showing a shorted cell due to contamination or

abnormal growth;
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-shall now be described by way of non-limtative

exanpl e only exenpl ary enbodi nents, the 30

description being with reference to the acconpanyi ng
illustrative drawings. In the drawings: Figure 1 is a
vertical cross-sectional .view,sshowi ng a known typica
multi-layer thin film MRAM dévice and the equi val ent

EGRISSL ARV eIt AR Gl et ot g gty
mb@djmeetmhem @ ovating is apiplied and thgtoawtehlstaace ¢eillgriexpo8ed for axidation;

Wg@?@ £9 %r\ﬁeﬁpﬁ?’%% ngg th iF%gFeg?at]a saéagn@stﬁép\%é}g e &y]{;gr{ barrier

st age of an exe ere"a coatl
sQRsiNg @de@ﬁ\’fqir%’ q WF%@@%’?%@E%@@ |anris exposed for

PigLRE is @Mflow dhaf 8f e @xérfipldry\ehDddiffeht SRR gnd # Figure
3 at a second stage where the oxygen barrier -coating

is renoved and a second cap |ayer installed; and 5
Betilee Désériptionfdf Exemipliry Eafbodieerixenpl ary embodi ment

f. Fi . 4. tail ed Descri

S A3 165 Bholeno RRISSE BB CE BBt RB VS e B et
indicatingribereteyaptdrawingdigurea prefi x nunber indicating

the relevant drawing figure. 10 Figure 1 shows a known
typical multi-layer thin film MRAM devi ce 100 having a
Eighet Tr shows akpown ¥nmcai pult-lqygsbindiim IRAM devicel 9 haying azubistrate

106 muplensydrs 862, 308,204 ! MEUNd 408, dsAvellRR AP Fyel ‘?@ﬂ (as an electrical
connecti on n-to-grain _insulator

|
et @@&ayeﬁ?rrg Gfﬁx%t%gsﬁ'gﬂw@wa{% is pgeNidgde hipe W@Pgmmsand
adjabehﬂl@yas @05 ehd106vek yel Bl isbhsitett® ogEa fifusion mﬁéyQﬁay be, for

b b P S cE SRS e FRTRRTL  Fotaoggs ots
egnleconmroc ipadatot suchas, fonexampiey MgSuariu/as\,Ok Ofhe equivalent

: %&@ﬁﬁb@to %@%@W%‘?Jsh%%% ‘a éﬁ%a%?ﬁ’%%ﬁ%‘hﬁe rlrﬁédcﬁtaad%gg the ..

roun i's shown as lve
%@r‘ 1%&@@61% thep 2Rroanpneses- im%gurearth@ms simsyma@gft@awrzzo

$Ueathat efeCeqaiVRIRhEr8sistaRcd o Grdund 250 RaeRtively ISWOMHR shorted cell 220
d cel at the equival ent resistance

i?‘g%?gﬁ%‘aaz%’@%@"%@ﬁ% ?r\p&ngmfaéwo e shorted cel |l 220

20 may be due to a contam nant and/or abnormal ggomﬁh

| E r
E&eﬁﬁﬁm eﬁﬁ%?s?rééﬁﬁsﬁ édﬁn F@L#éé%{tgge\ﬂlbérgi)sh d%%lé IS c#e?ected
©61) yxusaef. dor examaleed wgieoy@bmﬂh digitajipulse Smﬂlrmetf@edﬂntm)f the low

S gt ST o,

eB@B%ﬂ'?ﬂhﬁg"t"l% r?ﬁ’?éa@%’@ﬁ('bl“ stance distribution. The
cap Iayer 207 is then renoved (563) for the cell Fo

‘aneoc%%“?ayer Eoﬂg KBneern rgrl#\[)\];e%c(%g for tpe cell to expose the upper surface of the
uppermost layer 306, being the layer most remote from the substrate 301, and an oxygen
barrier or oxygen retardant coating 310 applied (564) around but not completely over the
upper surface of the uppermost layer 306. The coating 310 may overlap with the uppermost
layer 306 but must not corhpletely cover the uppermost layer 306. It is preferred that the
oxygen barrier substantially, if not completely, avoids overlap with the uppermost layer 306.
If required or desired, the order of process actions (563) and (564) may be reversed such
that the oxygen barrier 310 is applied before the cap layer 207 is removed. The removal of
the cap layer 207 may be by, for example, etching. Etching may be chemical etching or by

use of lasers or other suitable optical devices.
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upper nost | ayer 306, being the | ayer nobst renote from

the substrate 301, and an oxygen barrier or oxygen

retardant coating 310 applied (564) around but not

conpl etely over the 30 upper surface of the uppernost

| ayer 306. The coating 310 may overlap with the

uppernost | ayer 306 but nust not conpletely cover the
hat.

gg'??%tﬁ%séeﬂb r?fg'%l%ly tllmé w,lfaf% { sqrbgeﬁ,:fﬁ% ?ép oxid t 108 pa%cegg preferably a

bige oxidationiprereshS60) 5 be pydation pyenesS 6B, be enther gagLaxidatiorowsing, for

gfa?ﬁﬂlee@teahhﬁr QEM;cﬂfnqmﬁ{]%&é ndShb qgrse%ﬁ'fﬁr ) egd?gglég%%@x.de

e reversed suc e oXxy
Qbémr RYtheanaserial pHayerap0d aieios A0y swﬂwe toRxygen infrgien, they are at
reﬁ&QN pért @ﬁ{ &Efehfbﬁy sﬁ@@tah@nﬁ ranaQrYoraerﬁfé?ﬁblblyubs{‘té?ﬁauy totally,

etchin e chemical etching or
gﬁ%@h@fa ‘feé%’g'%§tag?&‘{ﬁtﬂ& %{ﬁﬁt'ﬁ’hl e optical devices. 4
At | east the cell, and preferably the wafer, is
n_oxi ef
AP ot oM P B B R P55 L ol ver

806 may hzgf&sa highed mvelcni comiersign than layendffals dgyes 8@5agan ooty be

SRy R B P8BS o
8t '%Sépé@?ib(@r“(ﬁeteﬂo&&@y@éﬁ onafaysr 36 snonls*;beat isasttpagially

tsied. Théraial assitdncl hféfy%%lﬁb%d%&hﬁé 8xbatRh Y enrdREk RR&el of
g@&ferable substantlal converted into a

|
243 ENUF43 @ocRIot 4% P EHHAIToFor SRR F 4 geam for
oxidutien thecuteamamalp be dbdvieeinoNC butwd i@ ndtw ih ﬁl)é&érﬁp&@tﬁre ranges for

|
Sl SRR e iy 358 Gl Bs g LALRE pfifipomentum
techigenacthe exidatwn@igagea 305,806pAs thesnatériabotjayer 404 s.a B06- -
EJ@B&B@J)'.%maQQI& daﬂ&?&és ﬁ&%r?c%gé P%Yayer)?o@éndl théefore IaYeés 302 .

%@rtla y converted. But at [east one |ayer 306 shou
303 areAtoxidizedi al Iy converted. Thermal assistance

may be applled during.oxidation to enhance the | evel

Bl tR PR E S Eraipafor 0 e bR (510 Shied appgresi

rehevaitpeenessrdysesendadapdayet  00maY be dden(667)nTie frecdss ehde(568).
tenperature ranges for 15 superheated steam The steam
shoul d have sufficient pressure to have enough. -
Arothemridatontad layersi496,406 eavesteitiramiaterialin thedgyers4Q50406 into a

&bmicAttd iR |H§Er§ﬂ¢53|409f/vnll A¥Rberhé likSa @a;%%ﬁﬂr 456 AME WY layers

or_insul ator, oxidation dies not proceed past | ayer

454405 3re bRivyesp Hrecapdgver 40e thgﬁgpsy g 49 éh'ﬁ gyoids a direct low
@xis@hzeeshth RyrédrdeAs blieh th bﬁl@étioﬁl&onﬁef@orﬂéﬂt@@lay&@%ﬁ 06

566 t [ .
Sl SR B o3 AN B 55 B Sh eo
iégation. The process ends (568). As the oxidation of
| ayers 405, 406 converts the material in the |ayers

405, 406 into a ceranic state, the layers 405, 406
The axemptery erabpsireent dresriped mprenatis cragsgbar sennetionsyand a parallel

doAtEdtiSn dBsidhP Bo avbitfa Hdrteld REVRGR ffhe? @HaBI@Vo‘%J letk éwidhhg to

the substrate 401 this avoids a direct
reduce operating frequency. Further it may enhance wafer yleld and reduce part costs.

Additionally, it may enable cross bar MRAM; and for a multi-cell thin film battery to be

connected.

Whilst the foregoing description has described exemplary embodiments, it will be

understood by those skilled in the technology concerned that many variations in details of



resi stance path to ground. As such the
oxi dati on/ conversion of the |ayers 405, 406
effectively isolates the shorted cell 420. By
isolation it is neant substantial electrica
i sol ation. 30 The exenplary erbodi ment described may
enabl e cross bar connections, "and. a paralle

e [
R bAoAy ondiodithdl & ARREY R F fsatioy ok present
pentiani ng frequency. Further, it may enhance wafer
yield and reduce part costs. Additionally, it may
enabl e cross bar MRAM and for a nmulti-cell thin film
battery to be connected. 35 Wilst the foregoing
description has described exenplary enbodi nents, it
Wi Il be understood by those skilled in the technol ogy
concerned that many variations in details of 5
desi gn, construction and/ or operation nmay be nade
wi t hout departing fromthe present invention. 6 The
Clainms: 1. Anethod to convert a | ow resistance cel
in a MRAM device to a capacitive cell, the |ow
resi stance cell conprising a plurality of |ayers on a
substrate, at |east one layer renote fromthe
substrate being sensitive to oxygen infusion, the
nmet hod 5 conprising: renmoving a cap |ayer of the cell
appl yi ng an oxygen barrier around the cell to expose
at least a part of a surface of the at |east one '
| ayer renote fromthe substrate; oxidizing the at
| east one layer; and 10 renoving the oxygen barrier.
2. A nethod as clained in claim1, wherein the '
oxi dizing of the at |east one layer converts the at
| east one layer to a ceram c state; the conversion
bei ng sel ected fromthe group consisting of:
partially, substantially, and substantially totally;
the conversion making the at |east one | ayer behave
like a. capacitor. 15 3. A nethod as clainmed in claim
1, wherein the at | east one |ayer conprises two :
upper nost and adj acent |ayers; the renoval of the cap
| ayer expasing an upper surface of an uppernost |ayer
of the two uppernost and adj acent |ayers, the
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uppernost |ayer being the layer nost renote fromthe
substrate. 4. A nmethod as clained in claim3, wherein
the oxygen barrier is applied in a manner 20 sel ected
fromthe group consisting of: around but not over the
upper surface, and partiallygoverlapping the upper
surface. 5. A nethod as clained in claim1, wherein
? ﬂh of the cap layer is by at |east one selected

rom-t group consisting of:.etching, chem cal
et dhi hgnetfweto spnVesdpw resistence gelkingf MEAM detvice toptapsaitive cell, the
devi CRy resigtan& ceﬁc%ﬁm% 25 FBlers Bn S AbSH >, al least one layer

wherein the oxygen barrier IS _an oXxygen retar

coat i fRNostoTP e Mﬁtaaé? PRIRg FensHive f,exyas @B{swanths n@@ws

sel ecécﬁ\ﬁbrfsn@m the group consisting of: gas oxidation,
and chem cal uid oxidatjo 7. A nethod as cl ai ned

in claim 1rem\&Y@g€|%p?§¥8F%ﬁ*‘ eellsi stance is appl i ed

during oxamghifingam O)Cy@erﬁbarﬁemtbdiﬂdhasellab akposd at leastlagiand of a

1, wh I | ayer.s |s an

it o S pERE aDbod O BY! Bhblolrcl ne HiBIRe > 1

bet ween thgxi@mb@theat@astmﬂwtlmr and | east one |layer, the
i nt er medi a;eﬁolvmm %b&gbaﬁrl em - conduct or or

i nsul at or In oxidation does not proceed
pagt A ﬁ@thq%aércﬂ?éae%mé'a"ag ewhergin the exidiziagiof4ke al leastene layer

C| al NEohvedBE at I@aQroh@Iayéﬂotart%rM@sﬂa@{ ﬁfe é%ﬁi/éigor'i BERY §fected
f3 |l ow resi stance cell is

'. dent QM Hg 9rqyp °°Rs'ﬁ’§19tﬂ50P35%a”blsélPﬂ€'6‘aﬂ'¥1 aeP amﬁ@tlﬁmtpﬁ&x the

conpr ¢svargioa prdkingnige at |sa<scorm|ayam>eh@eeike aabpaitot. he

OX\ge [l er

O VO ol B larfed AR wilesniinn. 41 Bt O eV o BB o
cel | , unpeenéshand adjacenblagers,dbe fenmyaknfiths gap layepexpoaing By upper
of | aéﬂ?iraée BfarfuppESdst Bl&rof He thE @EBerﬁB@t Jnﬁ%@facer{t%{% Lthe-

fromthe substrate being sensitive to oxygen In 1 on,

t he n¥PRBLESt @dﬁ‘p@‘i”‘eﬁtﬁﬁ'ayg ’P%W%@framd%sq idle- of the

celdl ; A affiodia @ladfedin BN 3P@Kdréia Ithead)@yé}dbérl“@ |§§3|:Ldlled @ a manner
o2 lod e LB oo o 08 R Bt o} U Bce, and
parti r_aarﬂlguyomﬂaepmgtr@upber fufateeast one | ayer to a

CelsaM fhe ﬁt?ﬂf?@’claﬂﬂ in'c 'W%f&'ﬂ?e@&}%ﬂ@f’ih@@ép Iéﬁ‘is at Ieast one

12. A net as cl al me
conv eselgcind from thp gmp@pz$l$t@gtoh @taking ehemical eigking.aupe of lasers, and

t he. c&g\@g@ag@. gg,gbangeﬁ@gsect ed fromthe group

Corés' SHe?h d as clallomt-gdt in cllallrr¥ 1, wherein the oxygen barrier is‘an oxygen retardant
coating and the oxidation is a high oxidation process selected from the group
consisting of: gas oxidation, and chemical quUi_d oxidation.

7. A method as claimed in claim 1, wherein thermal assistance is applied during
oxidation. _ '

8. A method as claimed in claim 1, wherein one of the plurality of layers is an
intermediate layer, the intermediate layer beihg between the substrate and the at
least one layer, the intermediate layer being a semi-conductor or insulator; and
wherein oxidation does not proceed past the intermediate layer.

9. A method as claimed in claim 1, wherein prior to the cap layer being removed, the
low resistance cell is detected and identified.

10. A method as claimed in claim 1 further comprising applying a second cap layer .
after the oxygen barrier is removed.
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11,

substantially, and substantially totally; and the -
conversion nmakes the at | east one |ayer behave |like a
capacitor. 13. A nmethod as clained in claim 11,
wherein the at | east one |layer conprises two 15
uppermost and adj acent |ayersjy the renoval of the cap
| ayer exposing an upper surface of an uppernnst | ayer

of h St I

te1r§0 r@%@@nggg‘rgﬁ%ﬁa Io@rnl%s sqgrl erSIntn rpoetwcef r%ﬁ?qaﬁéwe cell, the
S ubst Ioa'treslstaﬂce Qﬁllmmhwgﬁ plutaaﬂymélayern oolaeaumtna.’oe at least one layer
wher el‘é’hcﬁé‘ﬁorﬁ%sﬁ’:ﬁé béiRg sér%ntﬁgm 6>§/geﬁ mfﬁloﬂatﬂ fethod
sel ected fromthe group consisting around ut not
over FMeFri§f¥er surface, and 20 partially overlapping

t he upper @m@‘m@%caﬁaye{\om@b&ﬂ as cI ained in claim
11, wherein rermval

i S | east
one sel ect PG ?’W@e’@{"’i‘fﬂ t & F"H'gto Sfaloséta&ﬁ?ﬂg?‘, partof a
chem safacebfthe apleastoae tyet @Bﬁfe@from ﬂﬁdsubﬁﬁteﬁf s ui table

tical d med i.n |
wher e ¢ na 68 bty cPfRingiBe Aedst BhERTerd aalinte S3t: anc
coating anwmoviegdhe alyperoberiigr. a hi gh oxi dation process

l4
and oo g ttin 17 W Sh yibghlers BT, B 0oy o eas
in cl efeAer; th%\/ﬁ@rverwtmgrﬁ@lecwéromtaﬁs@uwomqng et partially,

duri nﬁjbs&htlﬂ@tér@r}subﬂtﬁntl f@éll?%déﬁe EArRERRA nhdke§ tHal dNeast one
the urality of layers is an 30

i nt er ﬁ\‘a‘ﬂ §F%"eﬂ§§@r°ap?%t8 ‘i nternedi ate | ayer being

" bettdeamettve asuimhedinalaind 11 witereih the 2 &aist sHedayer ¥ @hprised @vo

| nsul BSOS b hheehElals T g B SRR prrosing an e
past suntace oftasy unpdineasélayeryad the two uppgermestand adncentiayeesithe
in cl@sdpmést |a\9fe|ese%d%h9rayewm&sqré eﬁaﬁ h@m{str gi ng

rem)ve | ow resi stance ce e ecte and
i ddAt A methpd assiaimed in caip Héd”’éﬁe'ﬁF% %@Pﬁ barrgr s #ppligd in a manner

furt hweotemwm leGouprioh¥isting ok asamabt SARvEraNEH peaéﬁrﬁerce and

h d 8 21. A th
|tsgl are%@ailyp&da'pglgpgi Slfﬂrﬁ’gr%‘élngel n a MRAM ggw 2e toa
capacA nietted@sliclaimédie dain 1 aghesdia rensovabdf theceappayes isrtg atleast
pI ur &l e 1efed! fr%}‘r%g gﬁﬂjgt 0 %& éofateﬁ:hm ct'lle%"f‘c[sa etgtqﬁ% QY EF lasers,

tefromthe su sens
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coating and the oxidation is a high oxndatlon process selected from the group
consisting of: gas oxidation, and chemical lqu|d_ oxidation.
17. A method as claimed in claim 11, wherein thermal assistance is applied during
oxidation. "
18. A method as claimed in claim 11, wherein one of thé'plurality of layers is an
. intermediate layer, the intermediate layer being between the substrate and the at
least one layer, the intermediate layer being a semi-conductor or insulator: and
wherein oxidation does not proceed past the ihtermediate layer.
19. A method as claimed in claim 11, wherein prior to the cap layer being removed, the
low resistance cell is detected and identified.
20. A method as claimed in claim 11 further comprising applying a second cap layer
after the oxygen barrier is removed.
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27. A method as claimed in claim 21, wherein the oxygen barrier is an 'oxygen retardant
coating and the oxidatioh is a high oxidation process selected from the group
consisting of: gas oxidation, and chemical liquid oxidation.

28. A method as claimed in claim 21, wherein thermal assistance is applied during
oxidation. | _

29. A method as cléimed in claim 21, wherein one of the plurality of layers is an
intermediate layer, the intermediate layer being between the substrate and the at
least one layer, the intermediate layer being a semi-conductor or insulator; and
wherein oxidation.does not proceed past the intermediate layer. '

30. A method as claimed in claim 21, wherein prior to the cap layer being removed, the

low resistance cell is detected and identified.



