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1 Improvements in and Relating to MRAM Technical Field This invention
relates to improvements in and relating to magnetoresistive random
access memory ("MRAM") and relates particularly, though not exclusively,
to a method to convert a low resistance cell in a MRAM device to a
capacitive cell. Background Many appﬁcations in MRAM are connected in

parallel configurati(i)rﬂ]%ﬁt()fi,;[(;;l%(mg_Y}(l %%&c@%gﬂﬂ Jgpults in a higher

drain current throug W resistance pat low resistance path can
be created during a thin film process due to surface asperity or
TeghirmiiFation, This may not be a desirable outcome for efficient operation

1§ EH@eMBﬁ‘_MIQS%Eﬁrpﬁ%@!éﬁ%rﬁsﬁn%rﬁ%@ﬂh&%ﬁ%%ﬁe@@%i%&%%m‘?access

current. This could result in the current EXCEEd%gIt € current source

mMERPAL AV R BelPTES RASIGHR Y 1haraditharPbaRY R ARal liagonyert a
logemesititzade cich a lORAM sistarde patpaBiveesalbving any such low

resistance path at a wafer probe level, assistance is given to reducing

and, hopefully, eliminating such risk. When one cell in a row is shorted,
BACKkUWABIE row cannot be used. Summary 20In accordance with an
Mexre ampibestiasp ciRan dsemovidetddhimpstiabel cordgnaiion fosingisiow resistance
p&flHd AMRANLAevica i@ eaPRRNIYE sRllolhedewrastsanacelebRiace path
gl%ralit (%f Iaglers on.a sHbstrate. Atdleatst ong Ia)éer rre{note fr?m .the{. Th
cA BRFSETS SEMRR D BRFERTISIon. The method Inclides Temoving &
mesi dhperactaieablslioate ap My iefcanioBriatirpafries MidtMdienise bRqryse a
sl@ﬁﬁ&ﬁ%eﬂb&@ébﬁl a@ﬁl913r@esmrmléte@ffethemdebaatdqaeulayethéejméet%&ff@mng
the substrate. The at.least one layer i idize rrier | .
S L 0 By LR R P SR e e
seidlivg lersufddewVeisace Retis By RMRYEIOBNY BRI seiRienaR eafG
wigcapesbenaxe malatinaspeglvdhesedsushay ter fopeathodiaicatingestiehl osk.
V\ﬁw%rr?gl%%gﬁ‘ﬁwfaGJLW & MBRY feviseila s anaciiye kel The low

resistance cell has a plurality

Summary

In accordance with an exemplary aspect there is provided a method to convert a low
resistance cell in a MRAM device fo 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 applying an oxygen
barrier around the cell to expose at least a part of a surface of the at least one layer remote
from the substrate. The at least one layer is oxidized. The oxygen barrier is removed. A
second cap layer may be applied. The oxidizing of the at least one layer may convert the at

jeast one layer to a ceramic 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 applying an oxygen
barrier around the cell to expose at least a part of a surface of the at least one layer remote
from the substrate. The at least on layer is at least partially converted fo 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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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 applying an oxygen barrier around the cell to expose at least
a part of a surface of the at least one layer remote from the substrate. The
at least on layer is at least partially coriverted to a ceramic state. 35The

AZYGER bR IR removet ASCeond cap Iayel may e pRIEd, TNe
cqnve 10N may e py XI_ 1ZINng ea__ea one layer. .CCOI‘ Ing 10 a o

reigirererehp M) deyigedredsshesiied dl ity resiRanegecalieamprising a

plgaigiasiceyenrdldn adviiRfdik davicstork capaciivecrinthe lawdesistnee

s&%hﬁ,%’}},?é%}}q%@},{ﬁdg{g}!f%gmg%%sc%% Siibstrate, at least one layer

remote e substrate being sensitive t0 oxygen infusion, the method
comprising: SPEINGMRCARBYaRgENSCBlEe cell; applying an oxygen barrier
around the cefigigiexposgyaticsstier pastind theudatesapiise atidaash pae of a

layer emote fram 5@%&&%@%@@%@%' 8('3%?3#%%9@JB%E%?@J&%?&%%B B 1ow

performing at least one selected from the group consisting of: at least

partiafl§® fiftyPReHPTEN BhEaslRIAGACEISHIA® HareroyB SRR
partially oxidizing the laté¢ asttiate dayesrtirg thad loa et tseheyeo ve rsicimic state,
may be partig}, substantial, or substantially total. Conversion may make

the at least one layer behave like a capacitor The at least one layer may

15comprise two upBEFARAIRIMAKAERE BSAYSFHOPEIANal of the cap

layer may expose an upper surface of an uppermost layer of the two
FePRRHYRS A BchascRn AR Be PARINPRSSSRRRRIaYE IPaY RSN aYEbnversion

mrgo%arerqrc])tegrlom the UbSttr)%ere'vTrl}E oxygen bar. ler m ly be a Pliepl
BT Aot 0 YR GRS 2 Sy B, OO ALp e s
cenwisiee M epreaimeRAleofl tidiacapt layersmidie ey aisénfced elayngaysangise an
uliseIsurRicdss? A dfissiitrbleagstisahdawicappdi soargaRasriehieay Pesan
u%ggre\crv's{ (Fat%(rj%%ty%%%ﬂg %ygrh r%ost remote from the substrate. The oxygen barrier may
be applied around but not over the upper surface, or may partially overlap the upper
surface. The removal of the cap layer may be by chemical etching, use of lasers, or use of
suitable optical devices. The oxygen barrier may be an oxygen retardant coating. The
oxidation may be a high oxidation process. The high oxidation process may be gas
oxidation or chemical liquid oxidation. Thermal assistance may be applied during oxidation.
An intermediate layer between the substrate and the at least one layer may be a semi-
conductor or insulator. Oxidation may not proceed past the intermediate layer. Prior to the

cap layer being removed, the low resistance cell may be detected and identified.

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 exemplary embodiments, the

description being with reference to the accompanying illustrative drawings.

tn 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 corresponding to Figure 1 showing a shorted cell due to contamination or
abnormal growth;



10

15

20

25

30

35

oxidation may be a high oxidation process. The high oxidation process
may be gas oxidation or chemical liquid oxidation. Thermal assistance
may be applied during oxidation. An intermediate layer between the
substrate and the at least one layer may be a semiconductor or insulator.
Oxidation may not proceed past the intermediate layer. Prior to the 25cap

Fﬂ&yr%rﬁg'ggléﬁm&\’&qyomﬁng’w ﬁ@%@ﬂ%&%ﬂlﬁ%ﬁ%@ﬁéﬁ%&%@gn exemplary

identified. Brief Description of the Drawings In order that the invention

TR SRR TUBR S ARSI T b BRALAReR EHE e LRy pication
Figow bésdedevibeddspandip@faitipdienitatiaseachplege mearzdmeplargen barrier

@éﬂbg?g'@%%dt%ﬁd?@%\g%ﬂ%mQs;{éﬂ@gr%fﬁdence to the eal

accom ing jllustrative drawin edr igure, 1 is a vertica

R g e S R T Ry
device and the equivalent resistance to "ground”; 35Figure 2 is a view

D@%T@%Wn&&qﬁggﬁ%ﬂpﬁ%%aoﬁh@rﬁ@ cell due to contamination or
normal carre ond| ures 1 a

th; 3 Fi ure 3 IS to Fi
R Ehphiiceth e e e e R S
lndmgﬁél thadeiReard W asdist figiee- ceII is exposed for oxidation; Figure 4 is a
view corresponding to Figure 3 at a second stage where the oxygen

b i I E
e e T L

1%%’#!%@:’?&@%6%/1 ?nE)B%i ﬁﬂ@ﬁ@ﬁ%ﬁ@ﬂi?&ﬁuﬁ@% Ifwer domhsrsrigctrical
chaveiile seferengainumeralsiveiiatamresii provibed. imbicaingpieeniete uamt

a h{aacvamgadv g%slé%@ %ré%}ﬂ) afs'éngm%m éﬂ%é@a@rﬁtmggbe for

RAM device 100 havin strate 101; multiple Iayers 102, 103
2GRS fé@?%‘g{‘ﬁ,@ﬂ%& & APl &orsT (gg ay%@étmam e of a material that is a

semi-conductor or insulator such as, for example, MgO and/or Al,Os. The equivalent
resistance to “ground” 150 is shown as a relatively high resistance. In such a case the
current 152 is greater than zero amperes. In Figure 2 there is shown a shorted cell 220
such that the equivalent resistance to ground 250 is reiatively low. The shorted cell 220

may be due to a contaminant and/or abnormal growth.

The exemplary process is illustrated in Figures 3 to 5. When a shorted cell is detected
(561) by use of, for example, a wafer probe with digital pulse sensing, the identity of the low
resistance cell or shorted cell 332 is determined (562) with the methodology used
depending on the stack resistance distribution.

The cap layer 207 is then removed (563) for the 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 completely 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 (664) 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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connection layer). A grain-to-grain insulator 108 is provided. The two
uppermost and adjacent layers 105 and 106 are relatively sensitive to
oxygen infusion. They may be, for 15example, a compound of Co, Fe,
and/or CoFe. The layer 104 may be of a material that is a semi-conductor
or insulator such as, for example, Mgé and/or Al203. The equivalent

Atr ?Salﬁttﬁurécc?eﬁoahr% %Pé}gragsﬁgag @Q%Wrg%ﬁ rc%%t XEAX g&%ﬁgﬁ 'ﬁi@é&%@ ;er]eferably a

such acaset urrent greatert an zero amperes. | Flgur
highepdqatioRAiRTesS e ted BEIPHIR! @Dé}ﬁ%@&ﬁﬁ?é\@&&@%?éﬁ??é@ﬁ@?&ﬁ@éw for
exgiapds2ainisore atieelicdolguitheishtoteas ogll 32 6x30piayhyerdyen teeexide

(hc%f‘ %&Q'&%%é’t@ﬂé%ﬁ%&%@k%‘%@% J@%&%@NB'@&?@;‘?&@%H“@%@&

|gures to 5. When a shorted cell is detected use of, for

’e@%ﬁmmé‘ B%Fé?"ﬁh%%”ﬁﬁfﬂ”&f’é’ﬁa?%E%réé’n‘%f‘r{@b‘ﬁwéu eyt ow
copggtahio® catboamshettde dalt@82 isxdtermined (562) with the
methodology used 25depending on the stack resistance distribution The

cap layer 207 is then remo 563) for the eII toe er
L L A SN A S A ek ac Aol
3etibsty diev8 e highed lavebsi/crvdisiaiethan @xygé@ﬁre@d&damtlﬁ)@amgnaa@
conilied @%}@ﬁ’g&# &%ﬁ%@@ﬁﬁ?u@ﬁ'@@yﬁﬁep?@%r%gwpl@%ﬁ saydaceosf @ltze may
Osl jlayer r ermo.
o B (S o B LBV Pt L SR B 8B Beary
coreddped teanehassiojanos mm@ apmischAwENy owl%w@dm@@@% Edrys! of
oﬂusrapaw&vbr%&aum@amﬁbwgbs&ﬁddfmseqmr@(maesim@tnw&rd%rof

gdp% ons 56?%e ore ﬁ"le cap %58 the%"ma %%tB?g%% s for

arrier IS ap ayer IS remove e remov
S%tﬁ@féaﬁ& gy Adre ﬁﬁ%ﬁﬁb@“wdfﬁ?v@@lﬁﬁl@‘t@t’&%ﬁﬁ@e E’téﬁﬁ‘?geﬁwfb@omenwm
tchaivisal Btebig s usere Bk ams orothe retiiahlef Rptcabdavicesni4 At

cé%aﬁ&%}%m@u% %rﬁé%ﬁah'a.é@%efvatsaemg@i LIS AN PNLAHAR tayers 302

process, preferably a high oxidation process (565). The oxidation process
aegﬁ%eaé?tﬂ%trod%%%datlon using, for example, steam; or a chemical liquid
oxidation using, for example, hydrogen peroxide (H202). As the material .

A%ﬁab(f%ﬁ%ﬁqﬂfb%@@éﬁ t%:-‘rﬂté!tﬁﬂ% {9 ﬁm@@e aé@%gfaayﬁa %ﬁ@l&ﬁ@gst
upbstantl and mo substantia
SO PRSI AR AR A RS PSR (3ot Process hths (sse).

As the oxidation of layers 405, 406 converts the material in the layers 405, 406 into a
ceramic state, the layers 405, 406 will each behave like a capacitor 450. As the two layers
405, 406 are between the cap layer 407 and the substrate 401 this avoids a direct low
resistance path to ground. As such the oxidation/conversion of the layers 405, 406
effectively isolates the shorted cell 420. By isolation it is meant substantial electrical

isolation.

The exemplary embodiment described may enable cross bar connections, and a parallel
connection design, to avoid a shorted cell. It may further enable row level switching to
reduce operating frequency. Further, it may enhance wafer yield and reduce part costs.
Additionally, it may enable cross bar MRAM; and for a mutti-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



The extent of conversion may be different in the two layers 305, 306. For
example, layer 306 may have a higher level of conversion than layer 305
as layer 305 can only be 10converted by oxygen that passes through
layer 306. Preferably, both layers 305,306 may be at least partially
converted. But at least one layer 306 Should be at least partially

dc:‘ca:sclJ nrY egéﬁgﬁ&qgﬁmﬁé‘B?%gé@ﬁﬁ R &%‘ﬁ%@&%%%gﬁ H?e present

~ennance the level of oxidation and/or to accelerate the raté of oxidation.

ingRtt@Rample, if using steam for oxidation the steam may be above 100C
but would not be in the temperature ranges for 15superheated steam. The
steam should have sufficient pressure to have enough momentum to
achi9eve the oxidation of layers 305, 306. As the material of layer 304 is a
semiconductor or insulator, oxidation dies not proceed past layer 304 and
therefore layers 302 and 303 are not oxidized. 20After the oxidation, the
oxygen barrier 310 is removed (566) using a typical photoresist removal
process. A second cap layer 411 may be added (567). The process ends
(568). As the oxidation of layers 405, 406 converts the material in the
layers 405, 406 into a ceramic state, the layers 405, 406 will each behave
like a capacitor 450. As the two layers 25405, 406 are between the cap
layer 407 and the substrate 401 this avoids a direct low resistance path to
ground. As such the oxidation/conversion of the layers 405, 406 effectively
isolates the shorted cell 420. By isolation it is meant substantial electrical
isolation. 30The exemplary embodiment described may enable cross bar
connections, and a parallel connection design, to avoid a shorted cell. It
may further enable row level switching to reduce operating frequency.
Further, it may enhance wafer yield and reduce part costs. Additionally, it
may enable cross bar MRAM; and for a multi-cell thin film battery to be
connected. 35 5 design, construction and/or operation may be made
without departing from the present invention.



MCSLLP 6 The Claims: 1. A method to convert a low resistance_ c_eII ina

MRAM device to a capacitive cell, the low resistance cell comprising a MCSLLP
plurality of layers on a substrate, at Ieast'one layer remote from.the .

substrate being sensitive to oxygen infu3|o_n, the method comprising:

removing a cap layer of the cell; appﬁylng an oxygen barrier around

the tRY t9@xpOSE at least a part of a §urface of the at least one layer

remote1fr0£n thtrﬁ sCHbstrate; oxid_iztlng the at least one Ia_yer,.therebY. '
converting a 16w reSISEANER %é“‘ll"’iﬁea'?\)?ﬁcﬁl\ﬂeﬁé\/ﬂﬂ%ﬁ eeifercitivecapiicitieckell, the
removing tA¥ BRpGEsDateIMRrisnmethodigsotlajrre drin ekl die WRRERINone layer

the oxidiziregnofethenatieasbarespyiag g@ﬁy@ﬁ&@g@%}ﬁm%qgth%yﬁg joa |
ceramic sig@piamgonversion being selected from the group consisting of:

: ! . _ ) ing the
artially, substantially, and substantially totally; the conversion mak.lng t.

gt Ieas%lone Iayerregéig’g\?ealﬁ?@ Eﬁﬁémfo?.e’ﬁ. A method as cIalmedlln claim

1, wherein the afReASIDARdayEsndomiprises tibaIEprERRs A REIREHAH of o

layers; theudanevatief shiearprigyse xRN ANIPRRLSLdace of an

acent layers, the uppermost

e

e e s AR RIS e

layer bein layer most remote from u a4h
cIZtimed in(glé%glﬁrﬂn VighiaBirraRe bR sdnaBdrrier is applied in a manner
selected from thEegrying tersiggiergbafriaround but not over the upper

claimed i | in removal of the ca 2 _ )

selected %ﬁlgé&ke}g%%%gﬁg%mar cl)?:ae?(e:ﬁw ,Sé?\%rﬁ?faqoé‘t@r‘iﬁ‘@, hpdroselected

lasers anaomggeoqrgﬁﬂggmgigmdm PRIVRIgsSubstantially, and substantially totally: the

conversion making the at least one layer behave like a capacitor.

3. A method as claimed in claim 1, wherein the at least one layer comprises two
uppermost and adjacent layers; the removal of the cap layer exposing an upper
surface of an uppermost layer of the two uppermost and adjacent layers, the
uppermost layer being the layer most remote from the Substrate.

4. A method as claimed in claim 3, wherein the oxygen barrier is applied in a manner
selected from the group consisting of: around but not over the upper surface, and
partially overlapping the upper surface.

5. A method as claimed in claim 1, wherein removal of the cap layer is by at least one
selected from the group consisting of: etching, chemical etching, use of lasers, and
use of suitable optical devices.

6. A method as claimed in claim 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 liquid oxidation.

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

8. A method to convert a low resistance cell in a MRAM device to a capacitive cell, the
low resistance cell comprising a plurality of layers on a substrate, at least one layer
remote from the substrate being sensitive to oxygen infusion, the method
comprising:

removing a cap layer of the cell:



6. A method as claimed in claim 1, wherein the oxygen barrier is an

oxygen retardant coating and the oxidation is a high oxidation process MCSLLP
selected from the group consisting of: gas oxidation, and chemical liquid

oxidation. 7. A method as claimed in claim 1, wherein prior to the cap

layer being removed, the low resistance Cell is detected and identified. 8.

A method to cogyert 3 Lﬂ%&%éﬁt@%% SelinaMBAM device 1o a Igast a part of a

capacitive cell, the row resistance cell com rlsmg a IUra, ity 0 ayers on a
substrate Hpreia B9 ORERYRE BINIRIR B M fR¥BISing sensitive to
oxygen infusiorgttiRestpattialty comprisintye ereosingedayapttay eeahtietetl] thereby

MCSI_LRohvertirdaPlyinee astmuaen iharieai aeieet Reacalbieidne At
least a part of 8’5’%%2‘% ;ftecq Elgg%one layer remote from the
rtially 'co

substrate; at least nvertlng the at least one layer to a ceramic
state, thet @grﬂ?e?%fﬁ@eﬁ R ARES TR B FPRVRIFOING Begiidapegthe at least
capacitiveneddlyeanitie epnavisigrtheimxselestavroieth® glompethat ity ciimedily,

in claim %umﬂ@ﬂyﬂéﬁm\égﬁiﬁﬂy@@meimggéh%ﬁtdﬁﬁgk‘e@%@é{ﬁéést one
the COhV%I’YSIPEI § k:selected rom the group consisting of: partially,

e aca
substantially, an Stantia y totaIIy and the conversion makes the at

least 6?1&%%@&%%% '3 Caipuiturerel therAbiRfstons EunrsRiiTgaime
8, whereupphenasieadtagjzedalleyaortiprsestalofippesmagt cang @ijgeenipper

layers; tt@ﬁsae@vahqtpm:t@,ﬁeaex@@ﬁmqgeéwm%m%fgeeﬂa@&s the

uppermogst layer of the two rmost ayers the uppermost
layer being the g?re errrtges Le{gngo?elﬁtgqrﬁs hgné%%str el?bﬁt "Hi&thod as

claimé¥ iy @P&Wf@ ftesdin ﬂ‘?é”bi(?/gfé’??{?&tﬁ@r%yaﬁbﬁéﬂfﬁﬁ s pralasen a manner
selected etautcith&agndbep gonsistisgol afcunddutinat over tteeuppgeaiurface, and

surface, gg}qdpeg%ug wgl@gm,g&,tlggrfégper surface. 12, A method as
clalmegl K' im, 8, w erecplncau X%Q barrier is an Bg gen retardant

coating'and the ARy Jhoo ARSI OESE BRI S AR Sy YR retardant
group co%@tﬁt@”éf?“@é%“é%@ﬁﬁ%ﬂ highP¥petipicaPResi@URetRetibem 118 goup
method asrcliaiimeck.igaslaitaBiow i pricd tiydleogiaptiayer being

removgdmtaetweaetam e%ttassotst@emdpﬁmawt%eg &%é%msm&gd the

to convert a low resistance cell in a MRAM device to a capacmve cell

low resisf3hEE EEN GBI 4551 8PSIIRP St e ers on a substrate, at Ieast
one ldfef reptne AT Re sigvsipaiianearpbarsiifé Yodexipg émarsansidtive cell, the

the methiog reis@RsEG! comprising a plurality of layers on a substrate, at least one layer
remote from the substrate being sensitive to oxygen infusion, the method
comprising:
removing a cap layer of the cell;
applying an oxygen barrier around the cell to expose at least a part of a
surface of the at least one layer remote from the substrate; and isolating the low
resistance cell by performing at least one selected from the group consisting of:
at least partially converting the at least one layer to a ceramic state,
and
at least partially oxidizing the at least one layer,
thereby converting a low resistance cell in a MRAM device to a capacitive
cell.
15. A method as claimed in claim 14 further comprising removing the oxygen barrier;
and applying a second cap layer.



removing a cap layer of the cell; applying an oxygen barrier around the
cell to expose at least a part of a surface of the at least one layer remote
from the substrate; and isolating the low resistance cell by performing at
least one selected from the group consisting of: at least partially
converting the at least one layer to a cefamic state, and at least partially
oxidizjpg,the at least one layer, thereby converting a law resistance,cell in

o MR A e aas siaed i elain 14 phegh i shisrston K 3gkcteiom 42 aroup
further cGRASIENSPTRRBGINg RS 1BRIRINPPY HyBRaMa 4 IR I addBe GpRyersion
cap layemaktS 8¢ dt RS tdheAapee tiebdvadicawapdditoclaim 14, wherein the
conversianisiselectedifemdbris oxnvreRMSHE G akpastialky s bstaREa Yo
and subsianiially tala and e conversion makes he atleastone layer, o
behave K& a capaci or 17 A Method a8 taimed in i if, PREL the®
at least cHEIS5/EF FbHRPRARSHIRYS SpBGU L BRI BRfbRhatiarers lans, the
removal ofibenosiidggrdrepibsilrgeamogpanserfacetiod aubstppermost layer

of the(yva HRPRHLUANAHIASRANT JaVREiIE L DRBENBStHEYE LRRIBg it emanner

layer most remote from the substrate. 18. A method as clajmed in clai
T wher SRS SRR BAHRGP AL e e e QA PRE = no
group coPRITEHMG\SFaR e e B UPPRItSYfasshe upper surface, and partially

overlapngéhedJm)dBWda@elalrﬁ.1A\ mehlwdm;ajmeﬂrimbclahm &4 gen retardant
wherein %@tﬂ%%%%@%ﬂ&ét@nqg QWQWi&Qﬁ@ﬁ%@&&Q@%@@%JP\%e group

oxidation is a high pxidatian process selected from the group consisting
of: gas 0%)83%?% gwaaéhoé?ﬂfggpIia'ﬁ%?b%ﬂﬁcaaﬁgﬁg'%ﬁ?“ﬂaﬂggthod as claimed
in cla#f et emcifioedontbleinals aferdieifigrreriieead, laverlosing removed, the

resistanagevceltigetoaied aadddanitdadentified.

MCSLLP



